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INTRODUCTION

The wearing of self contained oxygen breathing apparatus, although
relatlvely safe if proper precautlons are taken, is dangerous i defective
apparatus is worn, if men with inadequate training, experience, and physi-
cal requirements are used, or if improper procedure is followed. This is
proved by the fact that at least 46 men are known to have lost their lives
while wearing oxygen breathing apoaratus since its mtroductlon in this.
country about 35 years ago.

Self- contamed oxygen breathing apparatus, commonly called ““mine
rescue apparatus ” and sometimes improperly referred to as . “‘oxygen .
helmets,”’ is the only equipment that can be used for reSp1ratory protection
.agamst poisonous- mine gases, regardless of concentration or against an
atmosphere containing little or no oxygen. /4 Apparatus of this type was
introduced in this country in 1907, and since that time it has been widely
used in conducting rescue and recovery work after mine fires and ex~
plosions and in some other work., All oxygen breathing apparatus used in
this country before 1918 was imported from Europe, and although this
equipment provided safer, more rapid means of conducting recovery work
after mine disasters, there were many mechamcal_ defrorencués in the
apparatus which resulted in the death of some of the wearers. This led to
the research and experimental work by the Buregu of Mines that resulted
in the development and manufacture of more reliable and efficient types
of apparatus in this country.

1/ The Bureau of Mines will welcome reprinting of thls paper, prov1ded
the following footnote acknowledgment is used “Reprinted from
Buregu of Mines Information Circular- 7279.

2/ Supervising engineer, District A, Health and Safety Service, Bureau of
Mines, Pittsburgh, Pa. '

3/ TForbes, ]. J. and Grove G. W., Protection Against Mine Gases: Bureau
of Mines, 1937, 52 pp.
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Little or no oxygen breathing apparatus has been imported since
1918, as the types designed, developed, and made in the United States are
in all respects equal and in many -ways superior to those manufactured in
foreign countries.

Before 1912, little attention was paid to instructing and training
men in the construction, testing, use, and care of oxygen breathing appa-
ratus, and still less consideration was given to proper procedure in con-
ducting rescue and recovery work. It was not unusual for one, two, three;
or four men to put on apparatus and make, or attempt to make, explora-
tions ahead of fresh air after mine disasteérs., Often these men had little
or no previous training in wearing the apparatus other than a few oral
instructions, and little or no thought was given to the possibility of mechan-
ical failure of the equipment or what might be done for the relief and rescue
of apparatus wearers should meéchanical failure ‘develop in a poisonous,
noxious, or oxygen- ~depleted atmosphere. Moreover no limit was plaCed
on the dlstance apparatus wearers might travel ahead of fresh air, and nc
effort-was made to determlne the physical condition of the men; prev1ous
to the wearlng of apparatus

Under such conditions (which incidentally still prevail in entirely too
many instances) it is not strange that men collapsed and lost their lives
while wearing oxygen breathing apparatus, but rather it is surprising that
greater.loss of life ha§ not occurred.

Investlgatlon by the Bureau of Mines of the death of several men who
were wearing- oxygen breathlng apparatus resulted in the adoption in'1921 of
Mine Rescue Standards. 4/  These standards contamed requirements for phys-
ical. condition. of apparatus wearers and the procedure to be followed in
rescue and recovery operations. The Bureau also issued several handbooks
descrlblng in detail the construction, testing, wearing, etc., of oxygen agpa-
ratus; the first was published in 1928 and tne latest was issued in 1941.2
No doubt these handbooks also contrlbutcd materlally to the safe use of
such apparatus Unfortunately necessary precautions are sometimeés dis-
regarded; and apparatus men continué to lose their lives.
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CIRCUMSTANCES LEADING TO LOSS OF LIFE

The Bureat. of Mines has information showing that from 1911 to
1940, inclusive, 26 men have lost their lives while wearing oxyger
breathing apparatus in this country.

Five of the 26 persons: killed .(1 in 1911 1in 1912, 1:in 1913, 1 in
1916, and ¥ in 1918) were employees of. the Bureau of Mmes 17 were
employees of mining companies, and 1 man Wwas not’ emoloyed by either
the Bureau of Mines or in the mining industry.

In 13 instances, 1 man lost His Iife} in 3 instances, 2 men lost their
lives; and in 2 other- occurrences 3 men lost their llves Tt is noteworthy
that m 1 instance 1 man-lost hlS llfe and in anotner 2 men lost their lives
While- the teams of which they were members were engaged-in training
maneuvers and not in connectlon Wlt"l mine flres or’ explosmns. Also, on
still anothér occasion, 1. man lost his life upon entering a ‘surface gasolme-
storage tank.

The persons who lost their lives while ‘wearing-oxygen breathing
apparatus, together ‘with some surroundmg condlblons in connection with
these fatalities, listed in chrenological order, are ds follows:

E. A. Sutton

On February 9,:1911, E. A, Sutton assistant superintendent-of the
Cokedale mine of the Carbon Coal &, Coke Co Carbondale Colo., lost his
life while wearing a- Draeger helmet type oxygon breathmg apparatus after
an explosion in this mine in Wthh 17, men were Killed. It is believed that
thls is the first instance in the- Umted States Wherem d person died while
wearing oxygen breathing apparatus

‘This company was one of the first in Colorado to install oxygen
breathing apparatus, but only three apparatus were -purchased and avail -
able at the time of the explosion. Sutton had worn the apparatus on only
two previous occasions, for periods of one-half hour each, and therefore
was not thoroughly familiar with its operation.
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Sutton-and a superintendent from a neighboring mine each put on
an apparatus and left the third at the fresh-air base in reserve. When
they had traveled a considerable distance from the'fresh-air ‘base, his
companion, who was traveling about 150 feet behmd Mr. Sutton, saw him.
struggle with his apparatus and suddenly fall. The companion immediately
returned to fresh air for help.

After considerable delay, two workmen volunteered to go after
Sutton without the aid of respiratory protection; when they:reached a
point within about 100 yards of where he was lying, one collapsed and the
other returned to iresh air. Thirty minutes thereafter additional appa-
ratus.crews arrived and recovered the bodies of Sutton and the workman.
They were treated with a pulmotor for more than an hour, but neither
could be revived.

Examination of Sutton’s apparatus revealed that one of the potash
cartridges had not been connected at the bottom. This permitted the
injector to pull in outside air, which presumably contained carbon
monoxide,

Toseph E. Evans

On April 7, 1911 Joseph E. Evans, foreman miner of Bureau of
Mines rescue car NoO. 1 lost his life Whlle Weamng a Draeger self-
contained oxygen breathmg apparatus. ‘Evans’ death occurred during an
exploration trip in the Pancoast colliery.of the Price-Pancoast Coal Co.,
Throop, Pa., after a mine fire in which 72 othér persons were killed.

Evans and his c¢rew of three men, consisting of one Bureau of Mines .
employee and two others, an ex-employee of the Burean 'of Mines and one
other person, had proceeded about 500 feet ahead of fresh air when Evans
experienced some difficulty with his apparatus. After leaving one of the
men with Evans and advising them to return to fresh air, the other two
men proceeded on the exploration trip, returning to the fresh-air base by
a-different route. Following a brief rest, Evans and his companion pro-
ceeded about 80 feet toward the fresh-air base when Evans fell. His com-
panion first exammed the apparatus to see that it was functioning. properly,
then went to look for the other two members of the party. Failing to find
them, he proceeded to the fresh-air base and reported that Evans was down.
Shortly thereafter, the two other men of the party reached the fresh-air
base and upon 1earn1ng that Evans had collapsed, went to where-he had
fallen. After adjusting Evans’ apparatus, they proceeded to the fresh-air
base to obtain additional help: T.ater they returned with help and brought
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him to the fresh-air base on a stretcher. The application of artificial
respiration and the use of a pulmotor failed to revive him.

o0 far as could be determined, no defect existed in the functioring
of the apparatus.

John Ferrell

On January 19, 1912, John Ferrell, in charge of a party of three
other employees of the Bureau of Mines, entered the No. 2 mine of the
Pittsburgh & Eastern Coal Co., Cherry Valley, Pa., to assist with the
opening of a fire area that had been sealed cn November 14, 1911,

- An opening was made in one of the seals,:and Ferrell and a coworker,
wearing Draeger helmet-type apparatus, entered through a stopping to
make an exploration to the seat of the flre a distance of about 215 feet.
Within 5 minutes after entering, Ferrell’s companion indicated that he
was having difficulty with his apparatus and wished to return to fresh air.
Ferrell directed him to do so, indicating that he would follow. When the
distressed man reached the outside of the stopping he discovered that
Ferrell had not followed him, as he expected. Shortly after he reached
the outside of the stopping he heard three raps on the trolley wire within
the sealed area, indicating that Ferrell may have been in distress. A
second companion of Ferrell then entered the sealed area, wearing.a . -
Draeger mouthpiece-type apparatus, in an effort to locate him. Return-
ing in about five minutes, exhausted, he collapsed at the opening of the
stopping, was pulled through to the cutside, and revived by artificial res-
piration. It later was determined that this man found Ferrell at the face
of a room, lying on his back with his helmet off; but in trying to get Ferrell
out through a narrow space between the rib and a car the would-be rescuer 'S
nose clip was dislodged, and after inhaling some of the bad air he was com-
pelled to return to the fresh air without Ferrell. A third companion, wear-
ing a helmet-type apparatus, made three attempts to locate Ferrell but
each time returned to the opening exhausted. Later in the night additional
men from the Bureau of Mines arrived from Pittsburgh and recovered the
body of Ferrell. The oxygen supply of his apparatus was found to be com-
pletely exhausted, but the pneumatic face cushion of the helmet, although
not on his face, was still inflated. A bruise on his forehead indicated that
he had fallen and dislodged his helmet.

Subsequent tests on the apparatus worn by Ferrell at the time of his
death revealed that the apparatus was defective to the extent that outside
air could get into it. Whether this defect occurred before the apparatus
was taken to the mine, after it was taken into the mine, or at the time of
the accident could not be determined. The apparatus worn by the other tw
men were also found to be defective,
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William McColligan

On April 23, 1€13, William McColligan, a member of a rescue crew
of the Pittsburgh Coal Co., died while making an exploration trip ahead
of fresh air after an exploulon in the Cincinnati mine, operated by this
company, in Wthh 27 men were killed.

McColhga;m and his ¢rew of five men were equipped with Draeger
helmet-type apparatus which had been carried into the .mine by a reserve
crew, so.that the appal ‘atus men would be in good condition for advance
work. After exploring a series of entries and sterting back toward the
fresh-air base McColligan collapsed. The cother crew members fried to
drag him to fresh air, but two of them went down in the attempt; however,
they were able to get to their feet and stumble out to the fresh-air base.
Several mern from the fresh-air base tried to reach McColligan without
the use of apparatus but - were unable to do so, and his body was not re-
covered untii after fresh-air was directed into the place where he collapsed,
‘Two physicians then worked on him for over an hour, using artificial res-
p1rat10n electrlc batteries, and a pulmotor ‘without rest)onse

: The apparatus worn by McC ohlgan was examined by two reoresenta—
* tives of the Bureau of Mines, who found th 1at the flexible tube inserted in-

the thimble, directly over the injector, had been pulled out of its socket,

_ this permlttmg the toxic ' rnine atmosphere to enter the apparatus.

Edward Evans

On September 30, 1913, Edward Evans, an employee of the Bureau -
of Mines, lost his life during mine rescue maneuvers at a mine of the
Union Pacific Coeal Co., Rock Springs, Wyo. Evans, wearing a mouthpiece-
type Draeger oxygen breatning apparatus, Was making a training trip under-
ground under oxygen with a complete crew when he ccllapsed. He was
promptly brought to the surface, and an’ attempt was made tc resuscitate
- him with a-pulmotor. A doctor, arriving Shor*ly thereafter, indicated that
heart actlon had ceased. The atmOSphcre in which the maneuvers were '
being conducted was 1rresmraole because of olackdamo

Desm’ce the fact that Evans apoarentl y was in robust health and had
passea sov*eral Dhysmeﬂ examinations in connection with his mine rescue
work previous to his death, an autopsy revealed defective heart and kidney
conditions. Reports concerning Evans’ death indicate that he had spent his
entire life in low-altitude sections of the Umted Qtateb and that his work at
Rock Springs, where the altitude exceeds 6,000 feet; may have been a con=
tributory.cause of his collapse and death. . Although the reports indicated
that Evans passed the required physical ékamination in Pennsylvania, before
being engaged in the wearlng of breathmg apparatus, there was nothing
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to show that he was given a physical examination before wearing appa-
ratus in high altitudes. A physical examination given previous to enter-
ing the mine, in this instance, might have revealed the defective heart”
condition. So far as could be determmed the apparatus worn by Evans
was not defective.

At the time of this accident, the authorities were beginning to realize
thatthere was much need for improving breathing apparatus. Tests con-
ducted previously on the Draeger apparatus in England indicated that the
regenerator of the apparatus could not absorb-all of the carbon dioxide
exhaled by the wearer while performing strenuous work..

James Laird and B. Poyser

On October 22, 1913, James Laird and B. Poyser, members of a
rescue crew of five men of the Stag Canon Fuel Co., lost their lives while
on an exploration trip in the Nc. 2 mine of the same company at Dawson,

N. Mex., following an expiosion that ¥killed 256 men. The crew, equipped-
with Draeger helmet-type apparsatus, had been instructed that if they came
to heavy falls they were not to attempt to go over them; so, when a heavy
fall was encountered the leader of the crew, in accordance with his instruc-
tions, told the others they had befter return to the fresh-air base. However,
two members of the crew disregarded these instructions and pushed for-
ward over the fall; they'were followed by the others, and eventually, the
‘crew reached the face of the entries, a distance of about 2,000 feet from
the fresh-air base. Soon after examining the faces of the entries and before
starting back toward the fresh-air base, Laird collapsed. Poyser, in
attempting to revive Laird, also COll‘DpS d. The leader of the crew stayed
with th,e» men,; attempting to revive them, while the remaining two crew
members returned-to the fresh-air base. When the crew leader realized -
that his oxygen supply was getting.low, he also returned to the fresh-air
base. The actident disorganized the rescue personnel so badly that it was:
not possible to assemble a crew of volunteers to recover the bodies until
the next morning,. ‘

Gomer Phllhps

On May 25, 1915, Gomer Phllhps .an 1nbtructor in charge of first
aid and mine rescue foL the Cambria Steel Co., lost his life 400 feet be- -
yond the fresh-air base whlle on.an exploratlon trip after an explosion in
the No. 1 mine of the Smokeless Coal Co,, ]onnstown Pa., in which eight .
persons were killed. . . S

A crew consisting of Phillips and three other mine rescie men of
the same company, wearing Flatiss oxygen breathing apparatus, left the
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Iresh-air base to make a contemplated exploration trip of about 1,400
feet, After advancing about 500 feet, Phillips complained that he did not
feel well but was persuaded by a mmember. of the crew to continue on the
exploration, After traveling some distance, Phillips suddenly turned,
broke away from the crew, and started running toward the fresh-air base,
He ran about 30 feet and fell forward on his face. The other threé men of
the crew followed him, picked him up, and carried him about 60 feet, but
stopped because of exhaustion, and two of them fell down. The remaining
crew member succeeded in reaching the fresh-air base and reported that
the other three men were down. Two other men, without apparatus,
attempted to reach Phillips and the other two members of the rescue crew,
but this effort failed. Canvas brattices were then erected in the crosscuts,
and fresh air was directed toward the point where the men had collapsed.
One of the men was met crawling toward the fresh-air base on his hands
and knees. Phillips and his companion were found where they had fallen,
They were carried or dragged back to the fresh-air base, a distance of
about 350 feet. On reaching the fresh-air base artificial respiration was
applied, and Phillips’ companion was revived in about one-half hour. How-
ever, continued artificial respiration and the use of a pulmotor for over an
hour failed to revive Phillips. Careful examination of the equipment worn
- by these men failed to reveal any defects.

Thomas Hendrickson8/

On September 17, 1915, Thomas Hendrickson, a foreman of the Inter-
national Exploration Co lost his life while wearing a Draeger Z2-hour
oxygen breathing apparatus during an exploration in the Alta- -Quincy tunnel,
- near Salt Lake City, Utah leased by the Alblon Mining Co.

According to newspaper accounts; the drift in which Hendrickson
lost his life became filled with carbon dioxide gas, and a day or two be-
fore the accident the owners of the Albion mine sent to the Salt Lake City
Fire Department to obtain oxygen breathing apparatus, and a captain of
the department took two apparatus to the mine,

On arrival at the mine, Hendrickson (who claimed he had wide ex-
perience in wearing oxygen breathing apparatus), with a Draeger helmet-
type apparatus, and the fire-department captain (who had no experience
in wearing apparatus), with a Draeger mouthpiece-type apparatus, accom-
panied by a group of other men, entered the tunnel, After traveling some
distance their flame lights went out, and they retreated a short distance to
where the lights would burn. The two men with apparatus then turned on
the oxygen and proceeded with the exploration, leaving the other men ’
without apparatus at that point.

6/ Hendrickson’s first name also appears as james and Jack in newspaper
clippings, either of which may be correct, instead of Thomas.
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After traveling a distance of about 2,000 feet, Hendrickscn experienced
difficulty with his apparatus, and after retreating about 200 feet, assisted
by the cther man, he collapsed. In fglling, he pulled the mouthpiece and
nose clip off the face of his companicn, who then tried to break a com-
pressed-air line to get air. Finding himself becoming exhausted the fire-
department captain was compelled to leave Hendrickson and retreat toward
fresh air.

He was later rescued, as he crawled on his hands and knees toward
the fresh-air base, by two or three of the men who had been left at the
fresh-air base, Several other men at the fresh-air base had previously
been overcome in an effort to reach him. After recovering he returned
four times to break the compressed-air line, and this later permitted the
recovery of Hendricksen’s body. '

Lewis M. Jones

" On October 20 1616, Lewis M. Jones, a mining engineer of the
Bureau of Mines and in charge of rescue and recovery work for the Bureauy,
lost his life while wearing a Fleuss oxygen breathing apparatus on an ex-
ploration trip following an explosion in the No. 7 mine of the Jamison Coal
& Coke Co., Barrackville, W. Va., in which 10 men were killed.

The exploration party, consisting of Jones, as the rear man, three
other Bureau of Mines apparatus men, and one local apparatus man, left
the fresh-air base pulling a lifeline and carrying six 100-foot coils of
clothesline to be attached to the end of the lifeline when it was extended to
its full 1,000 feet. Another Bureau of Mines man and a local man, both
equipped with oxygen breathing apparatus, and a third man not so equipped
were left as a reserve crew at the fresh-air base. When the full length
of the lifeline was paid out, the ccils of clothesline were attached, one
after another, until all were fastened together. The party then proceeded
1,000 feet or more beyond the end of the lifeline, atotal distance of about
3,000 feet, and had.almost reached their obJectlve when they stopped for a
Short rest and to read their apparatus gages.

The trip up to this point had been made at a moderate pace, under
good conditions of travel, with ampie height and few falls. When travel
was resumed and after traveling a short distance, the man next to Jones
noticed that he was not following the crew, This man immediately rc-
turned to Jones and found him leaning against the rib, As he reached him
Jones’ knees gave way and he started to fall. The crew member placed
his hand on Jones’ chest, pushed him against the rib to prevent him from
falling and examined hlS apparatus. Finding the main oxygen valve of Jones’
apparatus closed the crew member opened it and the bypass valve, On
receiving the fresn oxygen Jones seemed to rally for a short time bu‘c soon

&
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collapsed. He was then placed on a stretcher by the rest of the crew,
they having joined Jones and his companion, and it was determined that his
monthpiece and nose clip were in place. He was breathing heavily, but the
apparatus was apparently working properly. The party then started out;
after carrying Jones about 1,300 feet outby, one of the men became ex-
hausted and they had to stop. When they stopped, they gave Jones extra
oxygen through the bypass, Two of the party then started for the fresh-
air base for help, leaving the two cthers with Jones. Fifteen or twenty
minutes thereafter the two men who were with Jones.decided that they too
would be forced to leave him because their oxygen was getting low, and

it was feared that the other two men might not have reached the fresh~ -
air base. When these men left Jones, it was observed that he was stili
breathing heavily.

Both parties reached the fresh-air base safely, but considerable
time was consumed in organizing a relief crew to go in and get Jones,
Finally a party of three men wearing breathing apparatus, who were met
on the way out by a fourth man wearing apparatus, went in and brought
Jones out. In their haste to get Jones to fresh air, they did not take the
time to determine whether or not he was still breathing. Arriving at the
fresh-air base, artificial respiration was started immediately, and oxygen
was administered by means of a resuscitator. Meanwhile, a doctor arrived
and upon examining Jones failed to detect any heart action, When the oxygen
supply of the resuscitator became exhrausted a lung motor was used for a
while without results. The doctor finally decided that Jones was dead and
discouraged further efforts at resuscitation.

A period of 2 hours and 20 minutes had elépsed between the time
the original crew left the fresh-air base and the time Jones’ body was
brought back tothe fresh -a1r base.

Subsequent examination and wearing of the apparatas worn by Jones
disclosed no defects, with the exception of & small crack or break in the .
base of the rubber mouthpiece where it joined the outér flap; however, this
may have been caused after the apparatus was removed from Jones, as
according to some of the crew members, little attention was paid to it,
and possibly several men walked on the mouthpiece during the efforts to

~ revive him.

The reason why the main oxygen valve on Jones’ apparatus should
- be found closed by the man who first reached him can readily be under-
. stood when it is considered that the gage valve on a Fteuss apparatus

could and offen was placed directly over the main closing valve when the
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reducing valve was being attached to the oxygen bottle. Because the
wearers of the apparatus were instructed to keep the gage valve tlosed
excepting when actually reading the gage, this sometimes resulted in the
wearer closing the main oxygen-supply valve instead of the gage valve,
When this occurred the oxygen in the apparatus would be consumed in a
short time; and the wearer, in his efforts to obtain air, might draw outside
air containing carbon monoxide into the apparatus. This may have been
what happrened to Jones, and the carbon moncxide drawn into the apparatus
resulted in his death. :

Walter Kerr

On May 6, 1917, Walter Kerr, a'member of a mine rescue team of
the Colorado Fuel & Iron Co., died wearing a Draeger 2-hour oxygen
‘breathing apparatus, while helping to recover bodies, after an exploaion in
the Hastings mine 0f the Vlctor American Fuel Co., hastlncrs Colo.,
which 121 men were killed.

<err, while assisting other members of an apparatus crew in carry-
ing a body, suddenly left his crew and was later found dead in a crosscut
at the face of a pair of entries. Detailed information concerning this occur-
ence is not available; however, while there apparently was some idea that
the apparatus worn by Kerr mlght have been defective, an autopsy disclosed
that he had a defective heart, that overexertloncaused heart failure under
the strain of wearing apparatus, and that a defective heart condition existed
previous to his death.

This case again emphasizes the need for a careful physical exam-
ination before a man wears an apparatus under actual mine conditions.

Samuel T. McMahon and Bryce Warren

On November _13', 1217, Samuel T. I\’ICMahQn and Bryce Warren lost
their lives while wearing Fleuss oxygen breathing apparatus in a sealed
fire area in the No 7 mine of the Jamison Coal & Coke Co.,Barrackville,
W. Va.

An explosion occurred in this mine on October 18, 1916. The ex-
plosion resulted in a serious fire that required sealing of the north sec-
tion of the mine. (Lewis M. Jones, an employee of the Bureau of Mines,
lost his life during an exploration trip after the explosion.) About a month
after the fire was sealed in the north section of the mine, where an appa-
ratus crew was making an exploration in the fire area, a local gas ex~
plosion occurred. The apparatus crew and about 35 other men, who were
cleaning up the south section, immediately went to the surface. A few
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minutes after the men had reached the surface, a terrific explosion
occurred, following which the mine was again sealed.

The services of McMahon, who at the time of the initial explosion
was employed as district mine inspector by the West Virginia Department -
of Mines, was obtained to direct recovery overations. The work was begun
about January 27, 1917, and to guard against the entrance of air into the
sealed area, air locks were being used in.condicting the recovery work.
The air locks were being erected about 900 feet apart, and on the day of
the accident McMahon, Warren, and two other men wearing apparatus
had.been building stoppings to seal off openings in a 900~foot section. A
lifeline was not being used, and no reserve crew was at the fresh-air base.
About 3:00 p.m., cne of tne crew stated that:he was feeling bad, and
McMahon sent him and another man to the fresh-air base outside the air
lock, stating that he and Warren would follow soon. At this time all of the
apparatus contained about a 40-minute-oxygen supply. After waiting about
45 minutes and hearing nothing from McMahon and Warren, the two men -~
at the fresh-air base became alarmed. They entered the air lcck and on
opening the door of the second stopping. of the air lock a light was seen
on the floor about 200 feet inby. The two men, under oxygen, proceeded
to the light and found McMahon unconscious, nose clip removed, hand on
bypass valve, and oxygen supply exhausted. The two men then, instead
of attempting to rescue McMahon, proceeded to the surface to obtain
assistance; as a result, McMahon’s body was not recovered until about
5:00 p. m., or about 1 hour and: 20 minutes. after being discovered. Arti-
ficial reSplratlon was used for some time, but McMahon could not be:
revived. :

Warren’s body was located and recovered about 9:45 p. m., or
approximately 6 hours after McMahon’s body was discovered. It was
found a few feet inby the stopping at the extreme end of the 200~foot sec-
tion of the main air lock; the nose clip was off and the bypass valve of the
apparatus was open. Thls stopping was equipped with a slide door, and
there were indications that McMahon had endeavored to assist Warren
through this door. Evidently McMahon and Warren had explored some
distance inby the stopping at the end of the air lock, and ran out of oxygen
before they could reach fresh air. The apparatus worn by McMahon and -
Warren had, so far as known, pperated perfectly for about 1 hour and 20
minutes before the accident or up to the time the two other men left them.

Both sets of apparatius were tested after the accident, and no defects
were found. . It is bélieved that Warren’s oxygen supply became prematurely
exhausted owing to. excessive use of the bypass vaive and that McMahon, in
attempting to assist Warren; also used oxygen faster than he expected,
thereby depleting his supply. However, in view of the limited oxygen
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supply at the time that the two other men left them, they should not have
attempted an explcration and should have returned to fresh air while they
still had an ample supply of oxygen. :

David Mur ohy'

On February 26 1918, David Murphy, an expemenced mine rescue
_volunteer from Dawson N. Mezx., lost his life while wearing a Fleuss
moutnmece—type oxygen brea.thmcf apparatus during an exploration trip
in the Government mine of the Ca rthage Fuel Co., Carthage, N. Mex.

. The crew of five men that made the exploration trip, during which
Murphy lost his life,. was under the charge of a representative of the
Bureau of Mines, who later lost hlS own life while wearing o>rygen breathing
app(«ratu s, in a gasohne tank the- followmg year

A members of the crew were glven careful ph ]SlCEU examinations
by the surgeon atts ched to the Bureau of Mines Rescue Car, but Murphy
‘was not familiar with'the operation of the Fleuss aoparatus ‘having been
prev1ously tralned in using the- Dfaemr ahmratus

. ‘Before entering the s1ope the portal of which was the fresh-air base,
the team captain inspected all auparatus in the party and saw that each
machine was working properly. He also stopped at intervals on the way
‘down the slope to ask if each man were all right, After reaching their
objective, about 600 feet from the portal, it was decided to return to the
- surface. "About 300 feet from.the portal, Murphy indicated that he was in
~ distress. The team captain adjusted his mouthpiece and nose clip, gave
- hitn mere oxygen with the bypass, and placed him on a stretcher. At this
time another member of the team exhibited signs of distress and sat down
on the floor. Two of the: ’ceam members carried him some distance up the
-slope, but were unzable to carry him-out because of exnaustlon and mey
decided to g0 to the surface for help

Meanwhile, the team captain remained with Murphy, adjusted his -
mouthpiece, tied it firmly in place, adjusted his nose clip, and turned
him over on his face. He'then attemnpted to carry him but was unable to
do so. The attempt to carry Murphy exhausted the team captain tothe
extent that he was able to reach the surface only with extreme difficulty.

. When the team captain reached the surface, and it was determined
that there were still two men in the slope, it was decided to remove the
seal from the mouth of the slope and drop & trip to where the men were
lying on the roadway. After reconditicning the apparatus, the trip, con-
taining the team captain and three others, was lowered down the slope to
where the fll'ut man was down. It was notlced that his apparatus was still
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functioning and that he had 30 minutes of oxygen remaining. He was put

in the car and taken to the surface immediately. The trip was then lowered
to where Murphy was lying. It was obsérved that he had turned over on

his back, the mouthpiece was partly out of his mouth, and his nose clip was
off. Fifteen minutes oxygen supply was still in the oxygen cylinder.
Murphy was placed in the irip and brought out at once. Stimulants, arti-
ficial respiration, and oxygen inhalations were given, but he failed to
revive. Breathing was restored to his companion in about 15 minutes, and
he regained consciousness in about an hour. S

A lifeline was used by this crew in making the exploration, but a
reserve crew was not maintained at the fresh-air base. The apparatus
worn by Murphy and his companion was weorn again 2 days later under -
actual working conditions, and no difficulty was experienced. It is reported
that the team captain had some difficulty in controlling Murphy and his
companion while they were on the eXp].OI'aU on trip, and that they talked to
each other incesscitly before the accident. It is surmised that each of
them inhaled carbon monoxide around their mouthpieces while talking.

James S, Cunningham

On August 25, 1919, James S. Cunningham, foreman miner of Bureau
of Mines rescue car No. 2, died while wearing a Salvus 1/ 2-hour apparatus
in a gasoline storage tank of the Sinclair Oil & Refining Co., Trinidad, Colo.

The gasoline tank had a capacity of 12,000 gallons and was about 18
feet high. There was a manhole at the top and a steel ladder on the inside
leading from the manhole to the bottom of the tank. The gasoline in the
tank at the time of the acmden’c was about 7 inches deep. '

C'unnihgham tested and checked the apparatus carefully on the rescue
car and proceeded directly to the place where he had volunteered to enter
the gasoline tank to make a pipe connectlon He entered the tank through
the manhole, went down the-laddér to the bottom, and then returned to the
top to make sure his apparatus was functioning properly Two employees of
the oil company stayed at the manhole at the top of the tank. It is reported
that a suggestion was made that a lifeline be used, but since it was not
immediately available, Cunningham decided to enter the tank without it.
After determining that his-apparatus was functioning properly, he went
down: the ladder the second time and found the place where the connection
was to be made., Immediately thereafter, and before starting to work, he
exhibited signs of confusion or distréss, then fell over into the gasoline,
lying with his head submerged in the gasohne His body was later recovered
with a grappling hook.
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The apparatus was sent to the Pittsburgh Exverimental Station of
the Bureau of Mines for inspection and testing; it was found that the
rubber lining of the breathing bag had deteriorated, with the sides adher-
ing together. The inside rubber was found tc be gummy, and the. rubber
lining on the outside of the fabric had been almost completely dissolved.
Tests were also conducted on a similar apparatus, & duplicate in every way
to the one Cunningham used, by subjecting it to gasoline in both vapor and
liquid forms. The conclusion from the tests was asfollows: ‘‘The ex-
periments show that gasoline and also gasoline vapor in higher concentra-
tions can penetrate the thin rubberized bags such as have been used on the
1/ 2-hour cxygen breaﬂnmfT afparatus ........

This accident led to Qevelo’ament of heavy rubberlaed breathmo" bags- .
for oxygen apparatus that are now used on some of the modern mine rescue
equipment, Subsequent tests on heavy bags revealed that high concentrations
of gasoline vapcrs will, in time , peneirate even them. The Bureau therefore,
recommended that the heav1est type breathing bags should not be used in
gasoline vapors longer than 2 hours in all, after which the bag should be dis-

-carded or thoroughly soaked and washed Wlth water and aired out before re-
use. It is alsc recommended, when it is necessary to enter a place contain-
ing gasollne vapors while wearing an oxygen breathing apparatus, that a.
rope or safety belt be employed, and that the apparatus man or men be
watched closely so that they can be withdrawn 1m mediately in case of
distress.

Henry DeWinter, Hugh Hughes, and James Hudson

On July 10, 1920, Henry DeWinter, Hugh Hughes, and James Hudson
lost their lives while wearing oxygen breathing apparatus in an abandoned
slope of the Black Diamond No. 2 mine of the Pacific Coast Coal Co., Black
Diamond, Wash. Hughes and DeWinter, wearing Draeger aoparatus Were
members of the Black Diamond mine rescue team which had gone down the
slope to measure the height of the water in the slope as part of their mine
rescué training practice. Hudscn, wearing Gibbs apparatus, lost his life™
while assisting with the recovery of the bodies of ’Hughesand DeWinter. -

. The crew left the ulope portal Whlcn was the fresh-air base, w1thout
a reserve crew present but. with a man at the portal to. pay out the llfolme
The pitch of the first 50C feet of the slope was about o5 while the balance
of the slope was 35°. The CfeW descended about 200 feet when the flame of
the safetylamp they were carrymg was almost extinguished by blackdamp.
They retreated a short distance, hung the lamp on a timber, and descended
to the Wa’cer ‘which was about 1, 400 feet from the portal. After reaching
the water; the crew members took a short rest, read their gages, and
started to return Tney had proceedcd a short alstance when DeWinter

10191 : =15 -



1.C. 7279

collapsed. The team captain opened the bypass of DeWinter’s machine,
but there was no flow of oxygen. The four remaining members of the -
crew had carried him 30 feet, when Hughes collapsed. Realizing that

it would be impossible to carry both men up the slope the remainder of
the crew decided to go to the surface for help. One of the men reached
the surface in good condition, another collapsed when he reached the fresh
air, and the third collapsed before he reached the portal and had to be »
assisted by the man that had been left at the fresh-air base.

A call was sent out for assistance, which was received by a:Bureau
of Mines employee who had just finished training a team at Burnett, a
town 18 miles away. Taking four members of the Burnett team with him,
the Bureau man drove to the mine immediately and organized a crew to
enter the slope and a crew to stay in reserve at the portal. The advance
crew entered the slope and brought cut the body of Hughes. Hudson and
four other men, wearing apparatus, descended the slope to recover De-
‘Winter’s body. This crew had brought DeWinter’s body a short distance,
- when one of their members was found to be in distress, complaining cf
-not getting enoligh oxygen, and later he went to the surface. It is generally
supposed that in using the bypass valve he had turned off the main bottle
valve (perhaps a similar condition as described in the case of Lewis M.
Jones, previously described). When this man found that his apparatus was -
again working properly, he started to rush up the slope, deserting the crew.
On his trip out, he was met by another resaue crew coming down the slope.
Two members of this crew assisted him until he was within 100 feet of the
fresh-air base, when he collapsed. Men at the fresh-air base brought him
to the surface, where he was revived. He had worn a Bureau of Mines
Fleuss apparatus, and it is believed that imhis rush to get outside the oxygen
applied by the reducing valve was insufficient, causing him to gasp and
inhale some of the mine atmgsphere. :

Soon after this man left the crew, Hudson became distressed, He was
assisted a short distance by four other crew members, but finding it im-
possible.to carry him they left one man with him and went for assistance.
Soon thereafter the relief crew arrived and tied a rope around this body.
The crew at the fresh-air base pulled him to the surface while the rescue
crew guided his body. No reason is given for Hudson’s collapse other than
excitement or fright. It is known that when he collapsed his apparatus was
apparently working perfectly and was adjusted properly. His apparatus
became somewhat deranged while he was being dragged out of the mine,
and he probably breathed some of the mine air. He was given artificial
respiration for 1 hour.and 27 minutes without results. Hudson had been
wearing a Gibbs apparatus, which was tested later and found to be in per-
fect working condition; moreover, the same apparatus was worn again that
same day, and no trouble was experienced with it.
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- When Hudson was brought out of tne mine, it was believed certain
that DeWinter was dead, and since the rescue crews were exhausted a :
second call wags sent out for additional help. Rescue teams from Car-
bonado, Hyde, Bayne, and New Castle, Wash., responded. These apparatus
men, in groups of three, were stationed at 200-foot intervals in the slope.
DeWinter’s body was lashed to a sled, which was pulled with a rope by
men at the fresh-air base. The crew thatlashed DeWinter’'s body to the:
‘sled guided it for a distance of 200 feet, where the next crew took over
for the next 200 feet, and so on until the bddy reached the surface. Approx-
imately 12 hours had elapsed between the time DeWmter entered the slope
and the time his body reached the 'surface;. :

Albe—rt ullmore'

On December a1, 1921, Arbert 11 more, a sectlon foreman, lost His L
life’in the No. 1 mine of the Ellsworth Corllerles Co., Ellsworth, Pa., ‘
while wearing a GleS ~-hour oxygcn b reathmv aooaratus following a local '
mine exp*oslon. -

The apparatus crew, of w‘nch Cllmore was the 1eader had bepn ex-
ploring two crosscuts. a"lead of the ventllatlon as the air was being advancedf
in the recovery of the mine. One of the five oxygen breathing aoparatus
 belonging to the crew had been damaffed in transportation, and another
developed a leak while in service, leaving only three sets of apparatus
available for use. The work was bemg conducted by sendmg the three
available apparatus men ahead in such a formation that one man would stay’
far enough in-the rear to be out of danger with the thought that he could
render assistance if. the two men ahead encountered any trouble.’ A life-
line was not used, and there was no reserve crew at the fresh-air base.
After four advance examinations had been made in this way, the crew
started on a trip,-but this time all three went togetber Instead of advanc-
ing-about 200 feet the crew had traveled about 600 feet ahead of the fresh_—
air base when Gilmore collapsed. About 10 minutes after the crew left
the fresh-air base one of the members came: runmng back and collapsed
upon his arrival at fresh air. His apparatus was taken off and recharged,
but it was found that the apparatus was damaged so that it could not be
used. The other member of the crew ran dowh the retirn airway and
reached fresh: a1r by coming through one of the canvas stoppmo‘s His
apparatus was also in such condition that it could not be used. The atmos-
-phere ahead was so. filled with-afterdamp that it was found 1mpossfble to
reach Gilmore without respiratory protection. Therefore, it was decided.
to advance the air to where Gilmore had fallen without f arther exploratlon
Owing to the distance supplies had to be carried, 2 hours were consumed
in reachmg the body of Gilmore. - He was given artlflclal respiration and
oxygen mhalatlons for 2 1/ 2 hours in the presence of a physmlan but :talled
to respond. - > :
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When he started the trlp there were about 95 atzhospheres of oxygen
in his apparatus, and there was stlll oxygen in the apparatus when his body -
was recovered. :

It is repdrted that in addition to the exploration work done by
Gilmore, while wearing apparatus, he had at various times during the
night gone ahead of the fresh air without protection, emdeavorlncT to ex-
pedite the recovery work; ahd he may have been near the point of ex-
haustion when he started on the trip in' whi¢h he collapsed. Moreover,
in traveling about 600 feet ahead of the air. he disregarded the instructions
which he had received at the fresh-air base.

The apparatus Gilmore wore was examined by a Bureau of Mines
employee several days later and was found to be in goed condition with
the following exception: A large amount of leakage was found in the mouth-
piece at the point where the metal flange is inserted in the rubber part.
The rubber part had been placed upside down dn the metal flange, and full
dependence was placed on shellac to hold the metal and rubber pieces to-
gether to form an airtight connection, The shellac had broken so that the
connection was not-airtight. The recommended procedure for attaching
the rubber mouthpiece to the metal flange is to apply shellac to the metal
flange, insert it in the rubber mouthpiece, wrap the connection with wire,
and apply adhesive tape over the wire.

The atmosphere in which Gilmore died was deficient in oxygen and
contained a high percentage of carbon monoxide. It is reported that im-
mediately before he collapsed he turned his head and motioned to-the other
two crew members to come ahead. When he turned his head without his
body either the-inhalation or exhalation tube would tend to:draw on the side
of the metal part of the mouthpiece and cause the loose rubber part to slip -
in such a way as to leave an opening through which the wearer could take a
full inhalation of the deadly outside atmosphere. It is thought that the in--.
halation, which Gilmore took as he turned his head, contaminated to a large
extent Wlth the deadly outside atmOSphere was (in hlS presumably weakened
condition) sufficient to cause his immediate collapse .-

Frank Burns, Roy Rushton, and William Heagy

On April 1, 1927, Frank Burns, Roy Rushton, and William Heagy,
members of a Valley Camp Coal Co. mine rescue team, lost their lives in
the No. 1 mine of the Connellsville By-Products Coal Co., Pursglove, W. Va,,
while opening a sealed fire area. The men were wearing Gibbs oxygen
breathing apparatus :

In sealing the fire several months before, stoppmgs had been erected
at the portal of the main slope, and the crew, con51st1ng of six men, entered
the slope through an air lock for the purpose of erecting “stoppings to form
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another fire air lock approximately 425 feet from the mouth of the slope.
They did not carry a lifeline, and there was noreserve crew at the fresh-
air base. (A reserve crew was available, but the men comprising this
crew were permitted, by those in charge, to leave for lunch.) Burns and
his crew had traveled about 225 feet when Rushton showed signs of distress
and fell, whereupcn, Burns, the team captain, instructed Heagy and two
others to remain with Rushton while he and the other crew member re-
turned to the surface to obtain a stretcher and additional help to carry
out Rushton. Considerable time was required for Burns to assemble

a relief crew on the surface; and when he and his companion, in company
with the relief crew, arrived at the point where Rushton had collapsed, it
was found that Heagy had also collapsed. Thinking that there was a better
chance to save Heagy’s life than Rushton’s, he was placed on the stretcher
and carried out of the mine . Another crew was then organized to go after
Rushton; however, when this crew reached the bottom of the slope they
found Burns down, with his mouthpiece removed, and they immediately
carried him outside. Artificial respiration was applied and oxygen
adminigtered to both Heagy-and Burns, but they could not be revived. The
body of Rushton was not recovered until several hours later because of
the demoralized condition of the crews. F’mallv a fresh crew from a
neighboring mine entered the air lock and regovered Rushton’s body.

It is known that Burns. and the members of his crew had had only
a few days training in thé use of oxygen breathing apparatus before start-
ing the work in which three of them lost their lives and that they were
definitely warned that they required more training before engaging in the
contemplated recovery operations. It is almost certain that this loss of
life would not have occurred if a weli-trained crew with a properly
trained and equipped reserve crew at the fresh-air base had been used.

Rush D. Hiller

On October 8, 1830, Rush D. Hiller, an undertaker of Canton, Chio,
lost his life while wearing a 1/2-hour McCaa oxygen breathing apparatus
on the property of the Dalton Coal Ce., Dalton, Ohio.

This.accident occurred.in a small slope mine in which there was
no second opening. A wooden partition had been installed in the 3865-foot
slope to provide an intake and return airway for the mine. A fire had
destroyed the surface buildings and fan near the mouth of the slope and
had also destroyed the wooden brattice for about 40 feet into the slope.
Threé men, who were in the mine at the tlme of the fire, were killed by
Parbon monomde from the fire.

In an eff.ort.to reach the three men who were trapped in the mine,
Hiller, wearing a 1/2-hour McCaa apparatus, and one of the mine owners
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and a fireman from Massﬂlon Chio, wearlng gas masks, entered the
slope without a lifeline or a reserve crew at the fresh-air base. No flame
safety lamp to indicate oxygen deficiency, and no canary or other means
of detecting carbon mcenoxide were carried by the rescue party. When
they had gone about 150 feet down the slope, Hiller removed his mouth-
piece and remarked that the zir was good. He had noc more than finished
the remark than he collapsed. The other two men attempted to carry him
to the surface but became exhausted before they had gone very far; con-
sequently, they left Hiller and proceeded to the surface to get help. An-
other man put on a gas mask, went down the slope, and tied a rope-around
Hiller. After Hiller was dragged out of the slopve by men on the surface
an attempt was made to resuscitate him by means-of artificial respiration
and a pulmotor, but doctors on the scene pronounced him dead.

The apparatus worn by HllTer was later inspected by a representa-
tive of the Bureau of Mines and found to be in good working condition
except for a hole in the inhalation tube, which appeared to have been
caused by friction when Hiller and the apparatus were dragged up the
slope. Hiller had purchased the oxygen breathing apparatus for his own
use. He had no previous training in the use of such apparatus and prob-
ably had no knowledge of the dangers of wearing an apparatus in fire
gages containing carbon moncxide.

- Andrew Wolfgang

On May 16, 1940, Andrew Wolfgang, a foreman of the Philadelphia
& Reading Coal & Iron Co., and captain of a mine rescue team, lost his
life while wearing a McCaa 2-hour oxygen breathing apparatus, in an
attempt to rescue a miner at the bottom of a 50-foot, almost vertical,
shaft at a “‘bootleg’ mining operation. .

The flrst victim, a miner;.lost his life, according to a press report,
when he attempted to return to the bottom of the shaft soon after firing a
shot. When he had gone only about 15 feet down the shaft ladder he was
overcome and fell to the bottom.

~ After puttmg on the apparatus, Wolfgang tied a rope around his body,
climbed down the 50-foot ladder to the bottom of the shaft, and attached
another rope to the body of the miner. After the miner had been hoisted
to the surface, Wolfgang started to climb out and when about 20 feetup s
stopped for several minutes as if to rest and then started up again. He
collapsed about 17 feet from the shaft collar, let go of the ladder, and
would have fallen to the bottom had it not been for the rope around hisbody.
When the men on the surface tried to pull him up it was found that the rope
had fouled in the ladder, resulting in a delay of about 10 minuted in getting
him to the surface. Artificial respiration failed to revive him.
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When the bedy of Wolfgang reached the surface, it was found that
the apparatus was intact, with both mouthpiece and nose clip in place,
and with 15 minutes of oxygen remaining in the bottle. Subsequent tests
disclosed that it was in good working condition: Based on the facts that
- Wolfgang was considerably overweight, that he had just eaten his supper
whencalled to the scene of the accident, and that he hurried to get the
apparatus up the hill to the shaft, the conclusion was reached that he died
of heart failure due to overexertion and lack of physical fitness.

Reese Phillips and Gray Lacey

On October 6, 1940, Reese Phillips and Gray Lacey lost their lives
while wearing Gibbs oxygen breathing apparatus after entering a sealed-
fire area at the Wanamie Colliery of the Glen Alden Coal Co., Wanamie, Pa.

Phillips, Lacey, and another man, all wearing oxygen breathing
apparatus, entered the sealed area to place a line of hose so that a stream
of water could be directed onto a fire. On the way into the fire Phillips
complained of trouble with his apparatus, and it was decided to return to
the fresh-air base. After starting back Phiilips collapsed, whereupon
Lacey became panic~-stricken and rushed toward the fresh-air base. The
third man followed Lacey and tried to persuade him to return and assist
Phillips to safety, but his panic increased, and he rushed past the opening
leading to the outside of the sealed area, continuing along an old airway
that had numerous falls and caves in it. After traveling for some distance
along this old airway he climbed on top of a fall and crawled along it until
he became wedged tight. When a rescue party arrived to recover his body,

it was necessary to cut the apparatus straps before the body could be
extracted.,

The survivor stated that- after trying to calm Lacey, he returned to
Phillips and attempted to drag him to the fresh-air base but was unable to
do so. He then returned to the fresh-air base but had to go out of the mine

to get assistance. Considerable time elapsed before the bodies were .
recovered. ’

SUMMARY

The information contained herein was abstracted from disa.ster
reports, letters, and other papers in the files of the Burgau of Mines and.
from annual State reports. Unfortunately, complete deta11§ were ngt avail-
able in all instances;_ however, the auther has included all_mformatlon j;hat
was available or thought to be of value. The following table presents, in
condensed form, essential information relative to the ]:9 acc1de{1t§, re-
sulting in the loss of the 26 lives that are discussed. A study of the table
reveals lessons that should be learned from the deaths of these men and
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Name of person Date Mine Company } Location apparatbus \
E. A, Sutton February 9, 1911 Cokedzle Carbon Cocal & Coke Co. Cokedale, Colo. }Draeger 2 hour RA:
Joseph E. Evans 1/ April 7, 1911 Pancoast Price Pancoast Coal Co., Throop, Pa. ‘ doe A
John Ferrell T/ January 19, 1912 |[No. 2 +Pittsburzh & Bastern Cosal Co. Cherry Valley, Pa. 80 A
William McColligan T |april 23, 1913 Cincinnati Pittsburgh Coal Co. Courtney, Pa. do.
Edward Evans 1/ September 30, 1913!¥o. 1 Union Pacific Coal Co. Rock Springs, Wyo. dos
James Laird ~ | october 22, 1613 |No. 2 Stag Cannon Fuel Co. Dawson, N. M. doe
B. Poyser ~ do. do. do. do. do. !
Gomer Phillips E/.May 2k, 1915 Smokeless Noe. 1|Smokeless Coal Co. Johnstown, Pa. Fleuss 2 hour A
Thomas Hendrickson i/ September 17, 1915| Quincy Albion Mining Co. Salt Leke City, Utah|Draeger 2 hour |4
Lewis M. Jones 1/ October 20, 1916 |No. 7 Jamison Coal & Coke Co. Barrackville, W. Va.|Fleuss 2 hour
Walter Kerr E/ May 6, 1917 Hastings Victor American Fuel Co. Hastings, Colo. Draeger 2 hour
Samuel M. McMahon ~ |November 13, 1917 |No. 7 Jamison Coal & Coke Co. Barrackville, W. Va.|¥leuss 2 hour A
Bryce Warren doa do. do. do. dos A
David Murphy 5/ February 26, 1918 | Government Carthage Fuel Co. Carthage, N. M. doe

James S. Cunninghami/
Henry DeWinter

August 25, 1919
July 10, 1920 -

0ld ¥o. 2 Slope

Pacific Coast Coal Co.

iSinclair Cil & Refining Co.

Trinidad, Colo.
Black Diamond, Wash.

Salvus(1/2 hour)
Draeger 2 hour

.
N

Hugh Hughes do. do. do., do. dos
James Hudson, Jr. ~ do. do. do. do. Gibbs 2 hour
Albert Gilmore December 31, 1921 |No. 1 Ellsworth Collieries Co. Ellsworth, Pa. dos A
Frank Burns April 1, 1927 do. Connellsville By-Products Coal Co.) Pursglove, W. Va. dos
Roy Rushton do. do. do. das dos
William Heagy do. do. do. doe doe
Rush D. Hiller 6/} 0ctover 8, 1930 Dalton Dalton Coal Co. , Dalton, Ohio McCaa(l/2 hour) |4
Andrew Wolfgang 7/|May 16, 1940 - {Anthracite ("bootleg") operation |Ashland, Pa. McCaa 2 hour A
Reese Phillips " |October 6, 194C Wanamie Glen Alden Coal Co. Wanamie, Pa. Gibbs .2 hour A
Gray Lamey do. do. ' do. do. dos A

/ Employed by the Federsl Bureau of Mines K A - Less than 5 men on crew. B —~ Crew split up after distres:
_/ Employed by the Cambria Steel Co.. a C - No lifeline carried by crew or crew traveled beyond lifeline,
3/ Employed by the International Exploration Co. D -~ No reserve crew or less than » men in reserve crew at fresh-:
E/ Employed by thc Colorado Fuel and Iron Co. E ~ Faulty design or nonpermissible-~type apparatus. F - Defe
5/ Employed by the Phelps-Dodge Co. G -~ Defective physical condition of wearer.
E/ Employed by himself H - Training or maneuvers conducted in dangerous atmosgphere.
l/ Employed by the Philadelphia & Reading Coal & Iron Coal Co. I -~ No physical examination previous to entering the mine.

: J - Disobedience of instructions. ¥ — Traveled too far ahead
"L - Fatigue previous to wearing of apparatus.
M - No training or insufficient training in wearing apparatus.
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emphasizes clearly the precautions that must be taken if similar accidents
are to be avoided in future.

The table also shows th_at lives were lost while oxygen breathing
apparatus was being worn on 19 different occasions, as follows:-

On 12 occasions the crew consisted of less than five men (four one-
man crews, three two-men crews, two three-men crews, and three four-
men Crews, )

On 16 occasions the crew split up following the distress of a crew
member or members {In some 1nstances th1s was necessary because of
1nsuff1c1ent oxygen supply )

On 13 occasions the crew did not have a lifeline or went beyohd the
lifeline.

On 18 occasions. there was no fully equipped reserve crew, of at
least © men at the fresh-air base.

. On3 'occasions tne Crews traveled too far ahead of fresh air.
On 2 occasions the crews were engaged 'in training Or maneuvers.

On 1 occasion work was belng done in a partly empty gasohne tank
containing gasoline vapors. : :

On 1 occasion three men and on 4 occasions two men of the same
Crew lost their. lives,. :

On 13 occasions (perhaps others) no phys1ca1 examlnatlon was made
of the crew members before they entered the mlne

On 2 occasions the crew dlsobeyed instructions.
The table shows, details relative to the 26’ lives lost :as'-follows:
Five m-end(19.23 percent) were employees of the Bureau of Mines“.

Five men were employees of other companles and one man was
employed by himself. :

Eighteen men were wearing nonperm1s51ble apparatus
Four men were wearmg defective apparatus

Two men were found to have physical defects (bad heart).
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Two men were probably fatigued before Wearing apparatus.

Six men definitely had 1nsuff1c1ent tralnmg before wearing apparatus
during rescue and recovery work..

Eleven men were wearing Draeger, 7 - Gibbs, o - Fleuss, 1 - McCaa
2-hour, 1 - Salvus 1/2 hour and 1--McCaa 1/2- hour apparatus.

Nineteen men lost their lives from 1911 to 15621 inclusive, and séven
from 1922<to 1940 inclusive. No lives were lost during 1914, 1922 to 1 926
inclusive, 1928 1929 1931 to 1939 inclusive, and 1941 to 1943 inclusive.

LESSONS TO BE ILEARNED

The death of 26 men Wwearing oxygen breathing apparatus has lead
to some conclusions that have been advantageous in preventing similar
accidents and should be helpful in preventing loss of life in the future. -
It is hoped that all persoris who have charge of rescue and recovery. oper— .
ations after mine fires and explosions and all who may wear oxygen breath-
ing apparatus will read carefuily the- examples cited in this paper.and will
observe the lessons that have come from these disasters; the most
important are the following: .

1. EXploratlons or. other work ahead of fresh air should not be
attempted with a crew of less than five men. :

_ 2. Members of a crew should not separate from other crew members,
while ahead of fresh air unless it is absolutely necessary to do S0.

3. A lifeline or other means. of communication with the fresh-air
base should always bé carried by a crew whﬂe explorlng or workmg
ahead of fresh air.

4 A fully equipped reservé crew ‘of' not less than five men should be
kept in readiness at all times at the fresh-air base while exploration or
other work is in progress ahead of fresh air,

5. Apparatus should be thoroughly tested 1mmed1ate1y before being
used in a dangerous atmosphere :

6. Apparatus men should be given a thorough physical examination
by a physician before being considered qualified to wear oxygen breathing -
apparatus. They should alsc be reexarnined by a phy51c:1an shortly before
wearing apparatus at a mine fire or explosion. : :
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7. The team captain should follow, as neariy as possible, the
instructions given him by the responsible official at the {fresh-air base.

8. Crew members should cbey their captain at all times while
working in advance of fresh air, regardliess of circumstances.

€. The length of trips made while wearing oxygen breathing appa-
ratus should be limited to not more than 1,000 feet when the way-is clear
except in extreme emergencies where life is involved. When there are
falls, bodies of water or other obstructions, and on steep grades and pitches,
the length of travei shouid be proportionate to the difficulty of travel.

10. No person sheuld be considered qualified to wear oxygen breath-
ing apparatus at a mine fire or explosion unless he has taken the Bureau of
Mines standard course or its equivalent, or has received additional tr ammg
in mine rescue work within 12 months.

11..The erew should be trained fully in the procedure to follow if
a crew member is in di_stress or collapses.

12. A crew traveling or working ahead of fresh air should carry a

. stretcher at all times.

13 When one or more members of a crew shows signs of distress,
a prearranged signal should be given immediately to the fresh-air base,
and the crew should start to retreat toward the fresh-air base leading the
distressed member or carrying him on a stretcher, as the case may require.

14. Upon receipt of a distress signal, the reserve crew should
proceed immediately toward the crew in distress, and upon meeting it

‘should assume the burden of the distressed member or members.

15. Communication between team members should be accomplished
by means of signals, and no attempt should be made to speak while oxygen
breathing abparatus is being worn in irrespirable atmos*oheres

16. Mine rescue crews should be trained as units and substitutions
should not be made unless absolutely necessary.

17. Apparatus men should not eat a heavy meal immediately before
wearing apparatus. » '

18. Apparatus crews should be fully rested before attempting to
do work or explore ahead of fresh air.
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19. Apparatus men should not breathe air containing carbon
monoxide or other toxic gases before wearing breathing apparatus ahead
of the air. o

20. Apparatus-crew members should be required to have a practical
knowledge of mine gases and to have had practical underground mining -
experience,

21. Apparatus men should not enter tanks or other openings alone
unless fitted with a safety belt having a rope leading to fresh air. There
should be enough men at the fresh-air opening to be able to pull the dead
weight of the man and the apparatus to the opening.

CONCLURSIONS . -

In all cases, except one, where men lost their lives while wearing
oxygen breathing apparatus, the work was not conducted in accordance
with present recognized requirements, and in the excepted case the man
had a serious heart defect.” Under the conditions prevailing, it is sur-
- prising that additional lives were not lost in several instances.

The safe use of oxygen breathing apparatus depends on carefully
selected, well-trained men wearing apparatus of approved design that
is in good condition; a proper organization under the direction of a com-
petent man or men; and strict adherence to sound, safe procedure. If these
essential requirements are followed rigidly few, if any, lives will be lost

. as the result of wearing such apparatus. On the other hand, if they are

neglected serious consequences are almost certain.to follow.

That oxygen breathing apparatus cah be worn with safety is shown

- by the many instances where such apparatus has been used successfully.
Rescue and recovery work after mine fires and explosions, involving the
wearing of oxygen breathing apparatus by crews of five or six men each,
for periods of from several hours to continuous operation for several
months, has been successfully done with little or no difficulty experienced
by the men wearing the apparatus. This conclusively proves that such
apparatus can be safely worn when proper precautions are exercised in
conducting the work.. : o
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