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LOSS OF LIFE AMONG WEARERS OF OXYGEN
BREATHING APPARATUSY/

(Revision of I. C. 7279)
by

Alexander E. Morrow-/

SUMVARY

Oxygen breathing apparatus for use in mnes was introduced to the United
States in 1907. Despite their intended purpose of safeguarding |ives, the ap-
paratus | ed to the deaths of nany nen because of inherent or devel oped defects
in the equipment, lack of training physical shortcom ngs of wearers, and im
proper procedures,

The Bureau of M nes pioneered in research and training to curb |oss of
life among users of such apparatus and pronoted devel opment of safer equi pnent
and procedures, As a consequence deaths have been far |ess frequent,

In 1944 the Bureau issued Information Crcular 7279, Loss of Life Anmong
Wearers of Oxygen Breathing Apparatus., That publication |isted the case his-
tories of 26 deaths that had occurred since the introduction of such equi pment
to Anerican nining. The author, the late G W Gove 3/ asserted that further
loss of life could be avoided if good equipnent were used, teanms were properly
trained, and the basic principles of safe procedure were followed.

This publication is a sequel to |, G 7279 and contains information on
ei ght deaths anmong wearers of oxygen breathing apparatus that were overl ooked
inthe original compilation, It also describes the single death that occurred
since |.G 7279 was published.

CONCLUSI ONS
The forecast made 15 years ago by M. Gove that deaths amng users of

oxygen breat hing apparatus can be avoi ded has becone a reality, as reflected
by the al nost unbelievabl e safety record since attained,

1/ Work on manuscript conpleted July 1959,

2/ Assistant to District Supervisor, Health and Safety District B Bureau of
M nes, Pittsburgh, Pa,

3/ Deceased 1950 while Chief, Accident Prevention and Health Division Region
VIIl, Bureau of Mnes, Pittsburgh Pa,
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The safe use of oxygen breathing apparatus depends on careful ly sel ected,
wel | -trained men wearing apparatus of approved design that are in good condi-
tion a proper organization under the direction of a conpetent man or nen; and
strict adherence to sound, safe procedure., |f these essential requirenments
are followed rigidly, few if any, lives will be lost as the result of wearing
such appar at us.

That oxygen breathing apparatus can be worn with safety needs no further
proof, The continuing record of the last 19 years gives eloquent testinony to
this fact; however, if the |essons of past failures are forgotten and the
basic principles outlined on pages 27 and 28 are negl ected, serious conse-
quences are alnost certain,

| NTRODUCTI ON

The wearing of self-contained oxygen breathing apparatus, although rela-
tively safe if proper precautions are taken is dangerous if defective appara-
tus is worn if nmen with inadequate training experience and physical ability
are used, and if inproper procedure is followed.

The sel f-contai ned oxygen breathing apparatus is the only breathing equip-
ment designed to withstand for as long as 2 hours either poisonous mne gases,
regardl ess of concentration or atnosphere containing little or no oxygen. In
recent years both oxygen and conpressed-air self-contained breathing equi pment
have been approved by the Bureau of Mnes for shorter periods of tine. These
are described in|,C 7808 Auxiliary and Suppl emental M ne Rescue Equi prment,

Sel f-contai ned breathing apparatus were introduced in this country in
1907, and since then they have been used widely in conducting rescue and re-
covery work after mne fires and explosions and in some other work, Al
oxygen breathing apparatus used in the United States before 1918 were inported
from Europe, and al though this equipnent provided safer and nore rapid means
of conducting recovery work after mine disasters, there were many nechanica
deficiencies in the apparatus that caused the death of some of the wearers,
This led to the research and experimental work by the Bureau of Mnes that re-
sulted in the devel opment and manufacture of nore reliable and nore efficient
types of apparatus in this country,

Little or no oxygen breathing apparatus have been inported since 1918 as
the types designed, developed, and made in the United States are in all re-
spects equal and in many ways superior to foreign nakes,

Before 1912 |little attention was paid to instructing and training men in
the construction testing use and care of oxygen breathing apparatus, and
still less consideration was given to proper procedure in conducting rescue
and recovery work, It was not unusual for one two three or four nen to put
on apparatus and make, or attenpt to make explorations ahead of fresh air
after mne disasters., Oten these men had |ittle or no previous training in
wearing the apparatus other than a few oral instructions, and little or no
t hought was given to the possibility of mechanical failure of the equipnent or
what might be done for the relief and rescue of apparatus wearers should
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mechani cal failure develop in a poisonous, noxious, or oxygen-deficient atnos-
phere, Moreover, no limt was placed on the distance apparatus wearers n ght
travel ahead of fresh air, and no effort was made to determ ne the physica
condition of the nen before they donned the apparatus.

Under such conditions it is not strange that men collapsed and lost their
lives while wearing oxygen breathing apparatus, but rather it is surprising
that a greater loss of |ife did not occur,

Investigation by the Bureau of Mnes of the death of several nmen who were
wearing oxygen breathing apparatus resulted in the adoption in 1921 of M ne
Rescue Standards. These standards, published as Technical Paper 334 in 1923
contai ned requirenents for physical condition of apparatus wearers and the
procedure to be followed in rescue and recovery operations, The Bureau al so
has issued handbooks describing in detail the construction testing wearing,
etc., Of oxygen apparatus; the first was published in 1923 the second was is-
sued in 1941, and the third, M ne Rescue Apparatus and Auxiliary Equi pment
wi || be published soon. No doubt the first two handbooks contributed mate-
rially to the safe use of breathing apparatus. |n fact, a decided inprovenent
was evident imediately followi ng the publication of the first handbook.

Since April 1944 when the original manuscript by M, Gove regarding nmen
who |ost their lives while wearing breathing apparatus was published nine ad-
ditional cases have been found. Al but one occurred during the 35-year pe-
riod covered in the original publication,  Since February 1950 Bureau records
on coal-nine fatalities are complete and they list only one case since
Cct ober 1940 where a life was | ost while a person was wearing a breathing
apparatus, This case probably shoul d not be included, as the victi mwas not
a mning man, He was wearing unapproved equi pment in an abandoned nine and
was violating other major safety rules, From Cctober 1940 to July 1959, a
period of nearly 19 years, we do not know of a single death anmobng wearers of
permi ssi bl e oxygen breathing apparatus in coal mines of this country.

We know of several cases where |ives were |ost while wearing oxygen
breathing apparatus in foreign countries, and a few cases in this country
where firemen lost their lives while fighting fires in buildings: these cases
are not included in this publication as we are covering only those fatal ac-
cidents that occurred in mnes of this country. One exception was nade in the
case of Janes S Cunningham a Bureau of Mnes man, who [ost his life in a
gasoline tank, This case was also in the original publication,

In a record such as this omssions and errors are likely to occur.
O hers whose nanes are not included may have |ost their |ives while wearing
oxygen breathing apparatus in mnes. |n some instances people who were pres-
ent gave different versions of the same accident, One account states that
four men lost their lives, but the names of only three were given,

ACKNOALEDGVENTS

Since the acknow edgnent in the former paper by M. Gove has historica
interest, it is quoted as follows:
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The assistance of M J. Ankeny, mning engineer of the Safety
Division of the Bureau of Mnes, in abstracting material from Bureau
of Mnes and State reports and in preparing a considerable anount of
the material contained in this publication is gratefully acknow edged.

Acknow edgnment is made also to S H Ash, mning engineer, Bureau
of Mnes, Washington, D C, for information and suggestions regarding
the accident in the slope of the Pacific Coast Coal Co,; to L. L. Naus,
m ning engi neer, Division of Safety, Bureau of Mnes, Denver, Colo,,
for obtaining information relative to the occurrence in the Wananie
Colliery, and to Peter MLinden inspector at large, West Virginia De-
partment of Mnes, Fairnmont, W Va., for information in connection
with the accident on Novenmber 13, 1917, in the Jam son No. 7 mine
Barrackville W Va

Addi tional acknow edgment is made to those whose hel p was received either
fromformer letters on file or because of efforts to find additional facts for
use inthis revision They include: C A Herbert, recently retired Supervis-
ing Engineer, Health and Safety District E Vincennes, Ind.; George H Deike
Chai rman of the Board, Mne Safety Appliances Conpany, Pittsburgh, Pa.; and
H B Hunphrey, Mning Health and Safety Engineer, Washington D C, retired,

Cl RCUMSTANCES LEADI NG TO LGSS OF LI FE

The Bureau of M nes has information showing that from 1908 to 1940, in-
clusive 33 nen lost their |ives while wearing oxygen breathing apparatus in
the coal mnes of this country, Four of the 33 were Bureau of M nes enployees
Two additional fatal accidents are recorded herein; one deals with a Bureau of
M nes enpl oyee who lost his life in a gasoline tank, and the other happened in
1955 the only such fatal accident on record since 1940,

The nanes of persons who |ost their |ives while wearing oxygen breathing
apparatus, followed by a brief account of such facts as are known concerni ng
these fatal accidents, are listed in chronol ogical order as follows:

aho G aves

On Decenber 24 1908 Oho Gaves, age 23 enployed by the Zeigler Coal
Conpany No. 1 mine Zeigler, Ill., lost his life fighting a nine fire while
wearing a Draeger helnet. He was overcone by heat and |ost consciousness.

The other menbers of the party tried to bring himout but were unable to carry
himall the way, A rescue party was quickly fornmed, but when they got G aves
to the surface he was dead.

Henry Bucham

On January 29, 1909, Henry Bucham also 23 years old and an enpl oyee of
the Zeigler Coal Conpany No. 1 ming Zeigler, |ll., breathed poi sonous gases
whil e wearing a Draeger helnet, He died February 9, 1909. He reportedly
thought his helnet was too tight and in his attenpt to |oosen it breathed the
poi sonous gases.,
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~ The cases of Graves and Buchamare the earliest on record but some very
desirabl e details are missing. The information on these two accidents was ob-
tained fromthe files of the Illinois Department of Hines and M nerals.

E A Sutton

On February 9, 1911, E A Sutton assistant superintendent of the Coke-
dal e mne of the Carbon Coal & Coke Co., Carbondale Colo., lost his life
whi | e wearing a Draeger hel net-type oxygen breathing apparatus after an expl o-
sioninthis mne inwhich 17 nmen were killed

Thi s conpany was one of the first in Colorado to purchase oxygen breath-
ing apparatus, but only three apparatus were purchased and available at the
time of the explosion, Sutton had worn the apparatus on only two previous
occasions, for 1/2-hour periods, and therefore was not thoroughly faniliar
wth its operation,

Sutton and a superintendent from a nei ghboring mne each put on an appa-
ratus and left the third at the fresh-air base in reserve. Wen they had
travel ed a considerable distance fromthe fresh-air base his conpanion who
was traveling about 150 feet behind M, Sutton saw himstruggle with his ap-
paratus and suddenly fall, The conpanion imediately returned to fresh air
for help.

After considerable delay, two workmen volunteered to go after Sutton
wi thout the aid of respiratory protection; when they reached a point within
about 100 yards of where he was |ying, one collapsed and the other returned
to fresh air, Thirty minutes thereafter additional apparatus crews arrived
and recovered the bodies of Sutton and the workman, They were treated with a
pul motor for nore than an hour, but neither could be revived. Unfortunately,
the names of the two men who went after Sutton were not obtained, although one
of themlost his life

Exami nation of Sutton' s apparatus reveal ed that one of the potash cart-
ridges had not been connected at the bottom This permtted the injector to
pul | in outside air, which presumably contained carbon nonoxide

Joseph E, Evans

On April 7, 1911, Joseph E. Evans, foremanniner of Bureau of M nes rescue
car No, 1, lost his life while wearing a Draeger self-contained oxygen breat h-
ing apparatus. Evans' death occurred during an exploration trip in the Pan-
coast colliery of the Price-Pancoast Coal Co., Throop, Pa., after a mne fire
in which 72 other persons were kil l ed.

Evans and his crew of three men consisting of a Bureau of M nes enployeg
an ex- enpl oyee of the Bureau of Mnes, and another man had proceeded about
500 feet ahead of fresh air when Evans experienced sone difficulty with his
apparatus. After leaving one of the men with Evans and advising themto re-
turn to fresh air, the other two men proceeded on the exploration trip re-
turning to the fresh-air base by a different route. Following a brief rest,
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Evans and his conpani on proceeded about 80 feet toward the fresh-air base when
Evans fell. H's conpanion after first examning the apparatus to see whether
it was functioning properly, went to | ook for the other two menbers of the
party. Failing to find them he proceeded to the fresh-air base and reported
that Evans was down, Shortly thereafter, the other two nen of the party
reached the fresh-air base and, upon learning that Evans had col | apsed, went
to where he had fallen. After adjusting Evans' apparatus, they proceeded to
the fresh-air base to obtain additional help. Later they returned with help
and brought himto the fresh-air base on a stretcher, The application of
artificial respiration and the use of a pulmotor failed to revive him

No defects were detected in the apparatus.

John Farr el

On January 19, 1912 George H Dei ke, nining engineer, and James T.
Reynol ds, first-aid nminer, were taking training in oxygen breathing apparatus
in the snoke roomof the Bureau of Hines Rescue Station on the old Arsena
G ounds, Pittsburgh, Pa, This was the headquarters of the Bureau of M nes at
that tine,

John Farrell was the foreman miner in charge of the station and was su-
pervising the instruction of the two men in the snmoke room During the 2-hour
training period Farrell came to the door of the snoke roomand instructed the
two men in training to cone out, as word had been received that a sealed fire
area was to be opened in the mine of the Pittsburgh and Eastern Coal Co,, at
Cherry Valley, Pa.

Farrel|l assembled four Draeger self-contained oxygen breathing apparatus
in standard trunks, and the three men were joined by Frank Seibert, who was
one of the chenmists of the Bureau station. He was taken along in order to ob-
tain sanples of the air inside the sealed area and to act as a menber of the
apparat us crew,

The trunks were opened in the engine roomat the mine and each of the
crew was assigned one of the breathing apparatus., Wen the apparatus assigned
to Dei ke was put on it was found that the backrest had been omitted and there-
fore it could not be worn because of the protruding lugs that held the back-
rest in place. Farrell, who was in charge of the party, said that they would
go into the mine with the three apparatus and that he and Seibert, the chemist,
woul d enter the sealed area and Seibert woul d take the desired samples, The
plan, as he outlined it, was for the two of themto enter the fire area and,
after taking their sanples, to return to the fresh-air base at which time the
apparatus that Seibert was wearing would be turned over to Deike to wear;
Farrell, with Reynolds and Dei ke, then would enter the area for the purpose of
maki ng a full inspection of the seal ed section.

VWien the apparatus crew arrived at the sealed area they found that none
of the seals had been broken, and it took several hours to break a hole
through one of the seals |arge enough for the nen wearing apparatus to enter.
Farrel|l took an active part in handling a sl edge hammer in helping to open the
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seal. Wen a large opening had been made, Farrell and Seibert, wearing
Draeger hel met-type apparatus, entered through the opening and wal ked about
215 feet to find the source of the firee Wthin 5 ninutes after entering,
Frank Seibert indicated that he was having difficulty with his apparatus and
wi shed to return to fresh air, Farrell directed himto do so indicating that
he woul d follow Wen the distressed man reached the outside of the stopping
he di scovered that Farrell had not followed himas 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 Farrell might be in distress. Janes
Reynol ds then entered the seal ed area wearing a Draeger nouthpiece-type ap-
paratus, in an effort to find Farrell. Reynolds returned in about 5 mi nutes,
exhausted, and col | apsed at the opening of the stopping. He was pulled
through and was revived by artificial respiration. After Reynolds was taken
outside he reported that he had found Farrell at the face of a room |ying on
his back with his helnet off; but in trying to get him out through a narrow
space between the rib and a car his (Reynolds's) nose clip was dislodged,

After inhaling sone of the bad air, he was conpelled to return to the fresh
air without Farrell,

Ceorge H Deike wearing the hel met-type apparatus previously used by
Seibert, made four attenpts fromtwo different openings in the stoppings to
find Farrell, but failed each tinme because Farrell's body was behind a car in
one of the roons, Deike returned to fresh air after his final trip, com
pl etely exhaust ed.

Later that night J. W Paul and John T. Ryan mning engineers fromthe
Bureau of Mnes, arrived fromPittsburgh, Wth the two stoppings already
opened, the ventilation was restored in the fire area and the body of Farrel
was recovered, He was behind a car in a chute near the face of one of the
roons. The oxygen supply of Farrell's apparatus was conpletely exhausted but
the pneunatic face cushion of the hel met, although not on his face, was stil
inflated, A bruise on his forehead indicated that he had fallen and disl odged
his helnmet, It is also possible that in trying to get around the mne car his
hel met was pul I ed of f, and before he could get untangled he dropped.

Subsequent tests of the apparatus worn by Farrell reveal ed that the appa-
ratus was defective to the extent that outside air could get intoit. Wether
this defect occurred before or after the apparatus was taken into the mne or
at the time of the accident could not be determned. The Pittsburgh Station
of the Bureau tested this apparatus and found the defect to be at the bottom
of the cooler, The cooler was on the suction side of the Draeger oxygen
breat hing apparatus. An opening about 1-1/4 inches long was found in the seam
on the bottomof the cooler, indicating that irrespirable gases in the fire
area woul d bring difficulty to the wearer in less than 10 ninutes.

Tests of the apparatus worn by Seibert, and later by Deike showed that
irrespirable gases entered at the bottomof the cooler because the saliva-
rel ease cap of the cooler, instead of being closed tight by four full turns was
cross-threaded at less than one full turn; this fact pernitted the gases to be
sucked into the apparatus in such amounts as to affect the breathing of the
wearer in approxinately 27 minutes, A simlar condition existed in the suc-
tion zone of the apparatus worn by Reynol ds.
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The defects in design of the Draeger apparatus, revealed by this and
other accidents, led to the devel opnent of the positive-pressure G bbs appa-
ratus, the forerunner of the present-day MCaa apparat us.

W liamMColligan

On April 23 1913 WIlliam MColligan a nenber of a rescue crew of the
Pittsburgh Coal Co., died while making an exploration trip ahead of fresh air
after an explosion in the Cincinnati mne at Courtney, Pa,, in which 97 men
were kill ed.

McCol ligan and his crew of five nmen were equipped with Draeger hel net-
type apparatus, which had been carried into the mine by a reserve crew so that
the apparatus nen would be in good condition for advance work., After explor-
ing a series of entries and starting back toward the fresh-air base, MColligan
col l apsed. The other crew nenbers tried to drag himto fresh air, but two of
themwent down in the attenpt; however, they were able to get up and stunble
out to the fresh-air base. Several men fromthe fresh-air base tried to reach
McCol i gan without the use of apparatus but were unable to do so, and his body
was not recovered until after fresh air was directed into the place where he
col l apsed, Two physicians then worked on himfor over an hour, using artifi-
cial respiration electric batteries, and a pul notor, w thout response.

The apparatus worn by MCol ligan was exam ned by two representatives of
the Bureau of Mnes, who found that the flexible tube inserted in the thinble
directly over the injector, had been pulled out of its socket, allowi ng the
toxic mne atnosphere to enter the appar at us.

Edwar d Evans

On Septenber 30, 1913 Edward Evans, an enpl oyee of the Bureau of M nes,
died during mine rescue naneuvers at the No, 1 mine of The Union Pacific Coa
Co,, Rock Springs, Wo. Evans, wearing a nouthpiece-type Draeger oxygen
breat hi ng apparatus, was making a training trip underground under oxygen wth
a conpl ete crew when he collapsed. He was pronptly brought to the surface
and an attenpt was nmade to resuscitate himwith a pul motor, A doctor, who ar-
rived shortly thereafter, stated that heart action had ceased. The atnosphere
in which the maneuvers were being conducted was irrespirable because of
bl ackdanp.

Despite the fact that Evans apparently was in robust health and had
passed several physical examinations in connection with his mine rescue work
before his death, an autopsy reveal ed defective heart and ki dney conditions.
Reports concerning Evans' death indicate that he had spent his entire life in
low-altitude sections of the United States and that his work at Rock Springs,
where the altitude exceeds 6, 000 feet, may have been a contributory cause of
his col | apse and death, Although the reports indicated that Evans passed the
requi red physical exam nation in Pennsylvania before wearing breathing appa-
ratus, there was nothing to show that he had been given a physical exanination
before wearing apparatus in high altitudes. A physical exam nation given to
Evans before he entered the mine nmight have reveal ed the defective heart
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condition, So far as could be deternmned, the apparatus worn by Evans was
not defective

At the tine of this accident the authorities were beginning to realize
that there was nmuch need for inproving breathing apparatus. Tests conducted
previously on the Draeger apparatus in England indicated that the regenerator
of the apparatus could not absorb all the carbon dioxide exhal ed by the wearer
whi | e performng strenuous work,

Janes Laird and B. Poyser

On Cctober 22 1913 Janmes Laird and B. Poyser, nenbers of a rescue crew
of five men of the Stag Canon Fuel Co., lost their lives while on an expl ora-
tion trip inthe No. 2 mine of the same conpany at Dawson, N, Mex., follow ng
an explosion that killed 256 nen. The crew equipped with Draeger hel net-type
apparatus, had been instructed that if they came to heavy falls they shoul d
not attenpt to go over them Wen a heavy fall was encountered, the |eader of
the crew in accordance with his instructions, told the others that they
should return to the fresh-air base, However, two nenbers of the crew disre-
garded these instructions and pushed forward over the fall; they were followed
by the others, and eventually the crew reached the face of the entries, about
2, 000 feet fromthe fresh-air base. Soon after examning the faces of the
entries and before starting back toward the fresh-air base Laird collapsed.
Poyser, in attenpting to revive Laird, also collapsed. The |eader of the crew
stayed with the nen, attenpting to revive them while the remaining two crew
menbers returned to the fresh-air base., Wen the crew | eader realized that
his oxygen supply was getting low he also returned to the fresh-air base,

The accident disorganized the rescue personnel so badly that it was not possi-
ble to assenble a crew of volunteers to recover the bodies until the next
nor ni ng.

Gonmer Phillips

On May 25 1915 Gomer Phillips, an instructor in charge of first aid and
m ne rescue for the Canbria Steel Co., lost his life 400 feet beyond the
fresh-air base while on an exploration trip after an explosion in the No, 1
m ne of the Snokel ess Coal Co., Johnstown, Pa., in which eight persons were
killed.

A crew consisting of Phillips and three other mne rescue nen of the
same conpany, wearing Fleuss oxygen breathing apparatus, left the fresh-air
base to make an exploration trip of about 1,400 feet, After advancing about
500 feet, Phillips conmplained that he did not feel well, but he was persuaded
by a menber of the crew to continue on the exploration, After traveling sone
distance, Phillips suddenly turned, broke away fromthe crew and started
running toward the fresh-air base, He ran about 30 feet and fell forward on
his face. The other three nen of the crew followed him picked himup, and
carried himabout 60 feet, but stopped because of exhaustion and two of them
fell down. The renmaining crew member succeeded in reaching the fresh-air base
and reported that the other three nen were down, Two other men W thout appa-
ratus, attenpted to reach Phillips and the other two menmbers of the rescue
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crew but this effort failed. Canvas brattices were then erected in the cross-
cuts, and fresh air was directed toward the point where the nen had col | apsed.
One of the men was nmet crawling toward the fresh-air base on his hands and
knees. Phillips and his conpanion were found where they had fallen  They
were carried or dragged about 350 feet to the fresh-air base. On reaching the
fresh-air base artificial respiration was applied and Phillips' conpanion was
revived in about half an hour, However, continued artificial respiration and
the use of a pulnmotor for over an hour failed to revive Phillips, Careful

exam nation of the equi pment worn by these men failed to reveal any defects.

Thonas andricksonfu

On Septenmber 17, 1915 Thonmas Hendrickson, a foreman of the |nternational
Exploration Co., lost his |ife while wearing a Draeger 2-hour oxygen breathing

apparatus during an exploration in the Alta-Quincy tunnel, near Salt Lake City,
Utah |eased by the A bion Mning Co.

According to newspaper accounts, the drift in which Hendrickson died be-
came filled with carbon dioxide gas. A day or two before the accident the
owners of the Albion mne sent to the Salt Lake City Fire Departnent to obtain
oxygen breathing apparatus, and a captain of the department took two apparatus
to the mne,

On arrival at the mine Hendrickson (who clained he had wi de experience
in wearing oxygen breathing apparatus), with a Draeger hel net-type appar at us,
and the fire-departnent captain (who had no experience in wearing appar at us),
wi th a Draeger nouthpiece-type apparatus, acconpanied by a group of men en-
tered the tunnel, After traveling sone distance their flame lights went out
and they retreated a short distance to where the lights would bum The two
men Wi th apparatus then turned on the oxygen and proceeded with the expl ora-
tion |leaving the other men without apparatus at that point,

After traveling about 2 000 feet, Hendrickson experienced difficulty with
his apparatus, and after retreating about 200 feet, assisted by the other man
he collapsed. |In falling, he pulled the nouthpiece and nose clip off the face
of his companion who then tried to break a conpressed-air line to get air.
Beconi ng exhausted, the fire-departnment captain was conpelled to | eave
Hendri ckson and retreat toward fresh air,

The captain was |ater rescued while crawing on his hands and knees to-
ward the fresh-air base by nen who had been left at the fresh-air base. Sev-
eral other nmen at the fresh-air base previously had been overcone in an effort
to reach him After recovering he nade four attenpts to break the conpressed-
air lineg thus permtting the recovery of Hendrickson's body.

4/ Hendrickson' s first name al so appears as James and Jack in newspaper
clippings, either of which may be correct instead of Thomas.
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Lewis M Jones

On Cctober 20, 1916, Lewis M Jones, a nining engineer of the Bureau of
Mnes in charge of rescue and recovery work for the Bureau, lost his life
whil e wearing a Fl euss oxygen breathing apparatus on an exploration trip fol-
lowi ng an explosion in the No, 7 nine of the Jam son Coal & Coke Co.,
Barrackville, W Va,, in which 10 nen were kill ed.

The exploration party, consisting of Jones as the rear man three other
Bureau of M nes apparatus men, and one |ocal 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 Mnes man and a |ocal man, both equi pped with oxygen
breat hi ng apparatus, and a third man not so equi pped were |eft as a reserve
crew at the fresh-air base, When the full length of the lifeline was paid
out, the coils of clothesline were attached, one after another, until all were
fastened together. The party then proceeded 1, 000 feet or nore beyond the end
of the lifeling a total of about 3, 000 feet, and had al nbst reached their
obj ective when they stopped for a short rest and to read their apparatus gages.

The trip up to this point had been nade at a noderate pace under good
conditions of travel, with anple height and few falls. Travel was resuned,
and after traveling a short distance, the man next to Jones noticed that he
was not following the crew This man imediately returned to Jones and found
hi m | eani ng against the rib. Jones’ knees then gave way and he started to
fall. The crew nenber placed his hand on Jones® chest, pushed hi m against the
rib to prevent himfromfalling and exam ned his apparatus. Finding the main
oxygen val ve of Jones' apparatus closed, the crew nember opened it and the
bypass valve, On receiving the fresh oxygen Jones seened to rally for a short
tine but soon collapsed. He then was placed on a stretcher by the rest of the
crew who had joined Jones and his companion and it was deternined that his
mout hpi ece and nose clip were in place. He was breathing heavily, but the
apparatus apparently was working properly. The party then started out; after
carrying Jones about 1, 300 feet outby, one of the men becane exhausted, and
they had to stop. Wen they stopped they gave Jones extra oxygen through the
bypass. Two of the party started for the fresh-air base for help |eaving the
two others with Jones. About 20 minutes later the two nen who were With
Jones, decided that they too would be forced to | eave him because their oxygen
was getting low and it was feared that the other two nen mght not have
reached the fresh-air base. Wen these men left, Jones was still breathing
heavily.

Both parties reached the fresh-air base safely, but considerable tinme was
consumed in organizing a relief crewto get Jones, Finally three men wearing
breat hi ng apparatus, who were met by a fourth man on his way out, went in and
brought out Jones. In their haste to get Jones to fresh air, they did not
take the time to determ ne whether he was still breathing. At the fresh-air
base artificial respiration was started inmrediately, and oxygen was adnmi nis-
tered by a resuscitator, Manwhile a doctor arrived and upon exanining Jones
failed to detect any heart action, Wen the oxygen supply of the resuscitator
was exhausted, a lung notor was used for a while without results, The doctor
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finally decided that Jones was dead and discouraged further efforts at
resuscitation.

A period of 2 hours and 20 m nutes had el apsed between the time the orig-
inal crew left the fresh-air base and the tine Jones' body was brought back to
the fresh-air base.

Subsequent exani nation and the wearing of the apparatus worn by Jones
di scl osed no defects, except for a small crack or break in the base of the
rubber nout hpi ece where it joined the outer flap; however, this may have been
caused after the apparatus was removed fromJones, as, according to some of
the crew nenbers, little attention was paid to it, and possibly several men
wal ked on the nout hpiece during the efforts to revive him

The reason why the mai n oxygen val ve on Jones' apparatus should be found
cl osed by the man who first reached himcan readily be understood when it is
consi dered that the gage valve on a Fleuss apparatus coul d and often was
placed directly over the main closing valve when the reducing val ve was being
attached to the oxygen bottle. Because the wearers of the apparatus were in-
structed to keep the gage val ve cl osed except when actual ly reading the gage,
this sonmetines resulted in the wearer closing the main oxygen-supply valve
instead of the gage valve. When this occurred the oxygen in the apparatus
woul d be consumed in a short timg and the wearer, in his efforts to obtain
air, mght draw outside air containing carbon nonoxi de into the apparatus,
Thi s may have happened to Jones, and the carbon nonoxi de drawn into the appa-
ratus caused his death,

Wal ter Kerr

On May 6, 1917, Walter Kerr, a menber of a mine rescue team of The
Col orado Fuel and Iron Corp., died wearing a Draeger 2-hour oxygen breathing
apparatus, while helping to recover bodies, after an explosion in the Hastings
m ne of the Victor-American Fuel Co., Hastings, Colo., in which 121 nen were
kil ed.

Kerr, while assisting other menbers of an apparatus crew in carrying a
body, suddenly left his crew and |ater was found dead in a crosscut at the
face of an entry, Detailed information concerning this occurrence is not
avai | abl e; however, while there apparently was sone idea that the apparatus
worn by Kerr mght have been defective an autopsy disclosed that he had a
defective heart, that overexertion caused heart failure under the strain of
wearing apparatus, and that a defective heart condition existed previous to
his death,

This case again enphasizes the need for a careful physical exanination
before a man wears an apparatus under actual mine conditions,

Sanuel T. McMahon and Bryce Warren

On Novenber 13 1917, Samuel T. McMahon and Bryce Warren lost their lives
whi | e wearing Fl euss oxygen breathing apparatus in a sealed fire area in the
No. 7 mine of the Jamison Coal & Coke Co., Barrackville W Va
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An expl osion occurred in this mne on Cctober 19, 1916, The expl osion
resulted in a serious fire that required the sealing of the north section of
the mine, (Lewis M Jones, an enployee of the Bureau of Hnes, lost his life
during an exploration trip after the explosion ) About a nonth after the fire
was sealed in the north section of the mine where an apparatus crew was
meking an exploration in the fire area a local gas. explosion occurred. The
apparatus crew and about 35 other nen, who were cleaning up the south section,
imredi ately went to the surface. A few ninutes after the men had reached the
surface, a terrific explosion occurred, follow ng which the mne was again
seal ed.

The services of McMahon, who at the time of the initial explosion was em
pl oyed as district mne inspector by the West Virginia Departnent of M nes,
were obtained to direct recovery operations. The work was begun about January
27, 1917, and to guard against the entrance of air into the sealed area air
| ocks were used during the recovery work., The air |ocks were 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 one of the crew stated that he was feel-
ing bad, and McMahon sent himand another man to the fresh-air base outside
the air lock, stating that he and Warren would follow soon, At this time
all the apparatus contai ned about a 40-ni nute oxygen supply. After waiting
about 45 minutes and hearing nothing from McMahon and Warren the two nen at
the fresh-air base becane alarmed. They entered the air |ock and upon opening
t he door of the second stopping of the air lock they saw a light on the floor
about 200 feet inby. The two nen under oxygen proceeded to the light and
found McMahon unconscious, nose clip renoved, hand on bypass val ve, and oxygen
supply exhausted. The two men then instead of attenpting to rescue MMhon,
proceeded to the surface to obtain assistance; as a result, MNMhon's body
was not recovered until about 5:00 p.m,, or about 1 hour and 20 minutes after
being discovered, Artificial respiration was used for sone tinmg but MMhon
coul d not be revived.

Warren's body was recovered about 9:45 p.m, or approxinmately 6 hours
after being found, a few feet inby the stopping at the extrene end of the 900-
foot section of the main air lock., H's nose clip was off and the bypass val ve
of the apparatus was open. This stopping was equipped with a slide door and
there were indications that MMhon had endeavored to assist Warren through
this door, Evidently MMhon and Warren had explored sone di stance 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, operated perfectly for about 1 hour and 20 minutes before the accident
or up to the time the two other nen left them Both sets of apparatus were
tested after the accident, and no Jefects were found. It is believed that
Warren's oxygen supply became prenmaturely exhausted owi ng to excessive use of
t he bypass valve and that McMahon in attenpting to assist Warren also used
oxygen faster than he expected thereby depleting his supply. However, in view
of the limted oxygen supply at the time that the two other men left them
they shoul d not have attenpted an exploration and shoul d have returned to
fresh air,
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Davi d Mur phy

On February 26, 1918 David Mirphy, an experienced m ne rescue vol unteer
fromDawson N Mex,, died while wearing a Fl euss nout hpi ece-type oxygen
breat hing apparatus during an exploration trip in the Governnent nine of the
Carthage Fuel Co,, Carthage, N Mex.

The crew of five men who nade the exploration trip was supervised by a
representative of the Bureau of Mnes, He lost his own |ife the follow ng
year while wearing oxygen breathing apparatus in a gasoline tank.

Al'l menbers of the crew were given careful physical exam nations by the
physician attached to the Bureau of Mnes rescue car, but Mirphy was not faml-
iar with the operation of the Fleuss apparatus, having been trained previously
in the use of Draeger apparat us,

Before entering the slopg the portal of which was the fresh-air basg
the teamcaptain inspected all apparatus and saw that each machi ne was wor ki ng
properly. He also stopped at intervals on the way down the slope to ask
whet her each man was all right, After reaching their objective about 600
feet fromthe portal, it was decided to return to the surface, About 300 feet
fromthe portal, Mrphy indicated that he was in distress. The teamcaptain
adj usted hi s nouthpi ece and nose clip, gave himnore oxygen with the bypass,
and placed himon a stretcher, At this time another nmenber of the team ex-
hi bited signs of distress and sat down on the floor, Two of the team nenmbers
carried himsone distance up the slopg but were unable to carry hi mout be-
cause of exhaustion and they decided to go to the surface for help.

Meanwhil g the teamcaptain remained with Mrphy, adjusted his nouth-
pieceg tied it firmy in place adjusted his nose clip, and turned hi mover
on his face, He then attenpted to carry himbut was unable to do so. The
attenpt to carry Mirphy exhausted the teamcaptain to the extent that he was
able to reach the surface only with extreme difficulty,

When the teamcaptain reached the surface and it was determned that two
men were still in the slopg it was decided to renove the seal fromthe nouth
of the slope and drop a trip to where the nen were lying on the roadway,

After reconditioning the apparatus, the trip containing the teamcaptain and
three others, was lowered on the slope to where the first nman was down, [t
was noticed that his apparatus was still functioning and that he had 30 mn-
utes of oxygen remaining. He was put in the car and taken to the surface im
medi ately. The trip was then lowered to where Mirphy was lying. |t was ob-
served that he had turned over on his back that the nouthpiece was partly out
of his mouth and that his nose clip was off., Fifteen nminutes oxygen supply
was still in the oxygen cylinder., Mirphy was placed in the trip and brought
out at once. Stimulants, artificial respiration and oxygen inhalations were
given but he failed to revive, Breathing was restored to his conpanion in
about 15 minutes, and he regained consci ousness in about an hour,

Alifeline 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 Mirphy
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and his conpani on were worn again 2 days |ater under actual working condi-
tions, and no difficulties were experienced, It is reported that the team
captain had sone difficulty in controlling Mirphy and his conpani on while they
were on the exploration trip, and that they talked to each other incessantly
before the accident, It is surmsed that each of theminhal ed carbon nonoxide
around their nout hpi eces while talking.

WIIliam Tayl or, Robert Kennedy, and Loren Witler

On June 29, 1918 WIIliam Taylor, age 37, Robert Kennedy, age 44; and
Loren Wiitler, age 34 lost their lives inthe No. 8 ning, O Gara Coal Co.,
El dorado, Ill. Afire in this mne had been seal ed about 2 weeks. For no ap-
parent reason Superintendent WIIliamTayl or decided to open a seal and do some
exploring on a Sunday night, Evidently, four men entered the seal ed area,
One nenber of the teamwas wearing a | eaky apparatus, and the other teammem
bers struggled with himto keep himfromrenoving his apparatus. They gave
hima shot of oxygen and continued the investigation instead of returning to
fresh air. Shortly thereafter the same man again had trouble 1ost his head,
and in the struggle with the other teamnenbers, three lost their lives, in-
cluding M. Taylor, the teamcaptain. One man succeeded in getting back to
fresh air,

Janmes S. Cunni ngham

On August 25 1919, James S. Cunningham forenman niner of Bureau of M nes
rescue car No. 2 died while wearing a Salvus 1/2-hour apparatus in a gasoline
storage tank of the Sinclair G| & 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 |adder on the inside |[ead-
ing fromthe manhole to the bottomof the tank, The gasoline in the tank at
the time of the accident was about 7 inches deep.

Cunni ngham tested and checked the apparatus carefully on the rescue car
and proceeded directly to the place where he had volunteered to enter the gaso-
line tank to make a pipe connection. He entered the tank through the manhol g
went down the |adder to the bottom and then returned to the top to make sure
his apparatus was functioning properly, Two enployees of the oil conpany
stayed at the manhole at the top of the tank., It is reported that a sugges-
tion was made that a lifeline be used, but since it was not immediately avail-
abl e, Cunni ngham decided to enter the tank without it. After determning that
his apparatus was functioning properly, he went down the |adder the second
tinme and found the place where the connection was to be made, |mediately
thereafter, and before starting to work, he exhibited signs of confusion or
distress, then fell over into the gasoline, lying with his head submerged in
the gasoline., H's body was |ater recovered with a grappling hook.

The apparatus was sent to the Pittsburgh Experiment Station of the Bureau
of Mnes for inspection and testing where it was found that the rubber lining
of the breathing bag had deteriorated causing the sides to stick together
The inside rubber was found to be gumy, and the rubber lining on the outside
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of the fabric had been al nost conpletely dissolved. Tests also were conducted
on a simlar apparatus, a duplicate in every way of the one Cunni ngham used,
by subjecting it to gasoline in both vapor and liquid forns, The conclusion
fromthe tests was as follows: "The experinents show that gasoline and al so
gasol i ne vapor in higher concentrations can penetrate the thin rubberized bags
such as have been used on the 1/2-hour oxygen breathing apparatus..... e

This accident led to the devel opment of heavy rubberized breathing bags
for oxygen apparatus that are now used on some of the nodern mne rescue
equi pnent,  Subsequent tests on heavy bags reveal ed that high concentrations
of gasoline vapors wWill in tine penetrate them The Bureau, thereforeg,
reconmends that the heaviest-type breathing bags should not be used in gaso-
line vapors longer than 2 hours, after which the bag shoul d be discarded or
t horoughly soaked and washed with water and aired out before reuse. It is
recommended al so that when necessary to enter a place containing gasoline
vapors whil e wearing an oxygen breathing apparatus, a rope or safety belt
shoul d be provided and that the apparatus man or nmen shoul d be watched cl osely
so that they can be withdrawn i nmmediately in case of distress.

Henry DeW nter, Hugh Hughes, and Janes Hudson

On July 10, 1920, Henry DeWnter, Hugh Hughes, and Janmes Hudson | ost
their lives while wearing oxygen breathing apparatus in an abandoned sl ope of
the Black Diamond No. 2 mine of the Pacific Coast Coal Co., Bl ack Di anond,
Wash, Hughes and DeWnter, wearing Draeger apparatus, were nenbers of the
Bl ack Di anond mi ne rescue teamwhich had gone down the slope to measure the
hei ght of the water in the slope as part of their mine rescue training prac-
tice. Hudson wearing G bbs apparatus, lost his [ife while assisting with the
recovery of the bodies of Hughes and DeWnter.

The crew left the slope portal, which was the fresh-air base wthout a
reserve crew present but with a man at the portal to pay out the lifeline
The dip of the first 500 feet of the slope wasabout 25° and the remainder was
35°, The crew descended about 200 feet when the flame of the safety lanp
whi ch they were carrying was al nost extinguished by bl ackdanp, They retreated
a short distance hung the lamp on a tinber, and descended to the water, which
was about 1, 400 feet fromthe portal, After reaching the water, the crew mem
bers took a short rest, read their gages, and then started to return, They
had proceeded a short distance when DeWnter collapsed, The team captain
opened the bypass of DeWnter's maching but there was no flow of oxygen. The
four remaining menbers of the crew had carried him30 feet, when Hughes col -
| apsed, Realizing that it would be inpossible to carry both men up the sl opg
the other three nenbers 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 coll apsed before he reached the porta
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
H nes enpl oyee who had just finished training a teamat Burnett, a town 18
mles away. Taking four nmenbers of the Burnett teamwith him the Bureau man
drove to the mine inmmediately and organized a crew to enter the slope and a
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crewto stay in reserve at the portal, The advance crew entered the slope and
brought out the body of Hughes. Hudson and four other nen wearing apparatus,
descended the slope to recover DeWnter's body. This crew had brought
DeWnter's body a short distance when one of their menbers was found to be in
di stress, conplaining of not getting enough oxygen and |ater he went to the
surface, It is generally supposed that in using the bypass val ve he had
turned off the main bottle valve (perhaps a condition simlar to that de-
scribed previously in the case of Lenis M Jones). Wen this man found that
hi s apparatus was agai nwor ki ng properly, he started to rush up the slope de-
serting the crew, On his trip out, he was met by another rescue crew comi ng
down the slope, Two nmenbers of this crew assisted himuntil he was within 100
feet of the fresh-air base, when he collapsed. Men at the fresh-air base took
himto the surface where he was revived. He had worn a Bureau of M nes

Fl euss apparatus, and it is believed that in his rush to get outside the oxy-
gen supplied by the reducing val ve was insufficient, causing himto gasp and

i nhal e some of the mine atnosphere,

Soon after this man left the crew Hudson became distressed. He was as-
sisted a short distance by four other crew menbers, but finding it inpossible
to carry himthey left one man with himand went for assistance. Soon there-
after the relief crewarrived and tied a rope around hi s body, The crew at
the fresh-air base pulled himto the surface while the rescue crew guided his
body, No reason is given for Hudson's col | apse other than excitenent or
fright, It is known that when he col |l apsed his apparatus was apparently work-
ing perfectly and was adjusted properly., Hs apparatus became somewhat de-
ranged while he was being dragged out of the ming and he probably breathed
sone of the mine air, He was given artificial respiration for 1 hour and 27
mnutes without results., Hudson had been wearing a G bbs apparatus, which
was tested later and found to be in perfect working condition noreover, the
sane apparatus was worn agai n that same day, and no trouble was experienced
withit,

When Hudson was brought out of the nmine it was believed that DeWnter
was dead, and since the rescue crews were exhausted a second call was sent out
for additional help. Rescue teams from Carbonado, Hyde, Bayne and New
Castle Wash., responded, These apparatus nmen, in groups of threg were sta-
tioned at 200-foot intervals on the slope. DeWnter's body was |ashed to a
sled, which was pulled with a rope by nen at the fresh-air base. The crew
that |ashed DeWnter's body to the sled guided it the first 200 feet, and then
the next crew took over for the next 200 feet, and so on until the body
reached the surface, Approximately 12 hours had el apsed between the tine
DeWnter entered the slope and the time his body reached the surface,

Philip Wiite

On July 29, 1920, Philip Wite district superintendent, age 41, lost his
life while attenpting to explore a part of No, 18 ming By-Products Coal Cor-
poration West Frankfort, [ll., which had been seal ed because of fire.

According to the information in our files, M. Wite was not satisfied
with the progress being nade, and, after a hearty Sunday dinner, he entered
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the mine borrowed the helnet of one of the men, took the |ifeling and ran
ahead al one over several falls and collapsed, Reportedly, he becane sick and
vonmited into his nmouthpiece thus rendering his apparatus inoperative.

Thomas Ritson

On the norning of September 2 1921, a party conmposed of three nen ap-
pointed by the Illinois State director of the Departnent of Mnes and M ner-
als, the superintendent of the State rescue station at Harrisburg, I|ll., and
officials of the mine investigated an explosion that had occurred in the Harco
mne Harrisburg Collieries Conpany, on August 31, 1921, During this investi-
gation a crew conposed of Frank Patterson superintendent of the Harrisburg
rescue station WIIliamlLacy, safety inspector for the coal conpany, and three
other nen Davis, Kilgoreg and Ritson all wearing Fleuss apparatus, explored
the 9th and 10th and the 11th and 12th north entries for possible fires,
During the exploration in the 11th north entry, Davis conplained of distress.
The teamwas inmediately halted, and Davis' apparatus was exam ned and ap-
peared to be functioning properly, but as he still conplained of distress the
teamwas ordered to retreat to the fresh-air base, At this time Rtson com
pl ained of being in distress, and M. Lacy exanined Ritson's apparatus but
could find nothing wong with it. The gage showed 45 atnospheres of oxygen,
Lacy then adjusted the man's nose clip and nouthpiece and filled the breathing
bag with oxygen. Davis still conplained of distress and was ordered to pro-
ceed to the fresh-air base alone. Patterson Lacy, and Kilgore carrying
Ritson followed toward the fresh-air base and had progressed fromthe No, 17
to the No. 13 roomwhen Kilgore also conplained of distress and was ordered
by Patterson to proceed alone to the fresh-air base. Patterson and Lacy then
continued carrying Ritson alone and got as far as No. 11 room by which time
they were both conpletely exhausted, As Ritson was a large heavy man and the
roadway very rough fromfalls of rock, walking was extremely difficult, As
their own oxygen supply by this tinme was down to 15 nminutes and they had
reached the linit of their strength, they felt obliged to | eave Ritson and
proceed to the fresh-air base. Before leaving himthey again adjusted his
mout hpi ece and nose clip and filled his breathing bag with oxygen,

As soon as Lacy and Patterson reached the fresh-air base the other nem
bers of the party proceeded at once to carry the fresh air up the 11th and
12th north entries, and were able to reach Ritson's body in about half an
hour, \When found, his apparatus was still in working order, but his nose
clip was off. Lacy and Patterson stated that Ritson's teeth were in very bad
shapg, and, in addition he had a short, heavy, bristly mustache, It was the
opi nion of these men that the conbination of the bad teeth and nustache made
it difficult for Ritson to hold his mouthpiece tightly in his nouth and
therefore had been breathing in a small amount of outside atnmosphere which
was undoubtedly highly charged with carbon nmonoxide. H's collapse and death
it is reasonable to assung were due to this cause since the apparatus worn
by Ritson and those worn by Kilgore and Davis were exam ned and found to be
wor ki ng properly,
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Al bert Glnore

On Decenber 31, 1921, A bert Glnore a section foreman lost his life
inthe No. 1 mine of the Ellsworth Collieries Co., Ellsworth, Pa., while wear-
ing a G bbs 2-hour oxygen breathing apparatus following a |ocal m ne explosion

The apparatus crew of which Glnore was the |eader, had been exploring
two crosscuts ahead of the ventilation as the air was being advanced in the
recovery of the mne, One of the five oxygen breathing apparatus bel ongi ng
to the crew had been damaged in transportation and another devel oped a | eak
while in serviceg leaving only three sets of apparatus available for use, The
wor k was being conducted by sending the three avail abl e apparatus nmen ahead in
such a formation that one man woul d stay far enough in the rear to be out of
danger, with the thought that he could render assistance if the two nen ahead
encountered any trouble, A lifeline was not used, and there was no reserve
crew at the fresh-air base, After four advance exam nations had been made in
this way, the crewstarted on a trip, but this time all three went together,

I nst ead of advancing about 200 feet they travel ed about 600 feet ahead of the
fresh-air base when Gl nore collapsed. About 10 minutes after the crew | eft
the fresh-air base one of the nenbers cane running back and col | apsed upon
his arrival at fresh air., Hs apparatus was taken off and recharged, but it
was found that the apparatus was damaged so that it could not be used. The
other menber of the crew ran down the return airway and reached fresh air by
comi ng through one of the canvas stoppings. H's apparatus was al so in such
condition that it could not be used. The atmosphere ahead was so filled with
afterdanp that it was inpossible to reach Glnmore without respiratory protec-
tion, Therefore it was decided to advance the air to where G lnore had
fallen, Owing to the distance supplies had to be carried 2 hours were con-
sumed in reaching the body of Glmore. He was given artificial respiration
and oxygen inhalations for 2-1/2 hours in the presence of a physician but
failed to respond,

When he started the trip about 95 atnospheres of oxygen was in his appa-
ratus, and oxygen was in the apparatus when his body was recover ed.

It is reported that in addition to the exploration work done by Gl nore
whi | e wearing apparatus, he had at various times during the night gone ahead
of the fresh air without protection endeavoring to expedite the recovery
work, and he may have been near the point of exhaustion when he started on the
trip in which he collapsed. Mreover, in traveling about 600 feet ahead of
the air he disregarded the instructions given himat the fresh-air base

The apparatus G| nore wore was exanmi ned by a Bureau of M nes enpl oyee
several days later and was found to be in good condition with the follow ng
exception: A large amount of |eakage was found in the nmouthpiece at the
point where the netal flange is inserted in the rubber part. The rubber part
had been placed upside down on the netal flange and full dependence was
pl aced on shellac to hold the netal and rubber pieces together to forman air-
tight connection. The shellac had broken so that the connection was not air-
tight, The reconmended procedure for attaching the rubber nouthpiece to the
metal flange is to apply shellac to the netal flange insert it in the rubber
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mout hpi ece, wrap the connection with wire and apply adhesive tape over the
W re,

The atnmosphere in which Glnore died was deficient in oxygen and con-
tained a high percentage of carbon monoxide, It is reported that immediately
before he coll apsed he turned his head and notioned to the other two crew nmem
bers to cone ahead. When he turned his head and not his body either the inha-
[ation or exhal ation tube would tend to draw on the side of the nmetal part of
t he nout hpi ece and cause the | oose rubber part to slip in such a way as to
| eave an opening through which the wearer could take a full inhalation of the
deadly outside atnosphere. [t is thought that the inhalation which Glnore
took as he turned his head, was contam nated enough (in his presumably weak-
ened condition) to cause his inmediate collapse,

George W son

CGeorge WIlson 34 years of age and foreman of the Standard Fuel Conpany
No. 2 mine at Standardville lost his |ife on March 9, 1924 while attenpting
to rescue some of the 171 nen who were killed in the disaster in the Uah Fuel
Conpany' s Castlegate No. 2 ming Castlegate Uah, G bbs apparatus were used
by both teans mentioned herein,

M. Wlson fornerly captain of the H awatha mne rescue team nade three
trips into the Castlegate mine with this teambefore he went inwth the Stand-
ardville team Reportedly, one or nore of the Standardville team menbers got
into difficulty and became panicky., In trying to alleviate the trouble
W son's nose clip was knocked off, He replaced it with a spare clip he car-
ried in his pocket but had breathed too nuch bad air and was unable to return
to the fresh-air base with the team According to one report, the retreat
signal had been given before WIlson lost his nose clip, and when he saw t hat
he couldn't nmake it he gave the distress signal. But the nen at the fresh-air
base did not believe that it was a distress signal because they knew that the
teamwas on its way out, \Wen the teamarrived without Wlson it was neces-
sary to check the equipnent of the standby team menbers before they coul d
start, and by the time they reached Wlson it was too |ate.

Frank Burns, Roy Rushton, and W/ I|iam Heagy

On April 1, 1927, Frank Burns, Roy Rushton and WIIiam Heagy, nenbers of
a Valley Canp Coal Co. nine rescue team lost their lives in the No. 1 mine of
t he Connel I sville By-Products Coal Co., Pursglove, W Va., while opening a
sealed fire area. The nmen were wearing G bbs oxygen breathing appar at us.

In sealing the fire several nonths before stoppings had been erected at
the portal of the main slopg and the crew consisting of six men entered
the slope through an air |lock for the purpose of erecting stoppings to form
another fire air lock approximtely 425 feet fromthe mouth of the sl ope.
They did not carry a lifeling and there was no reserve crew at the fresh-air
base. (A reserve crew was available but the men conprising this crew had
been permtted, by those in charge to Ieave for lunch.) Burns and his crew
had travel ed about 225 feet when Rushton showed signs of distress and fell;
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wher eupon Burns, the teamcaptain instructed Heagy and two others to remain
wi th Rushton while he and the other crew nember returned to the surface to
obtain a stretcher and additional help to carry out Rushton, Considerable
tinme was required for Burns to assenble a relief crew on the surface; and when
he and his conpanion in conpany with the relief crew arrived at the point
where Rushton had col | apsed, it was found that Heagy al so had col | apsed.
Thinking that there was a better chance to save Heagy' s |ife 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 bot-
tom of the slope they found Burns down, with his nouthpiece renpved, so they
imediately carried himoutside. Artificial respiration was applied and oxy-
gen admnistered to both Heagy and Burns, but they could not be revived. The
body of Rushton was not recovered until several hours |ater because of the de-
moral i zed condition of the crews, Finally, a fresh crew froma neighboring
mne entered the air Tock and recovered Rushton's body.

It is known that Burns and the menbers of his crew had only a few days
training in the use of oxygen breathing apparatus before starting the work in
which three of themlost their |ives; they were definitely warned that they
required nore training before engaging in the contenplated recovery operations,
It is almost certain that this loss of |ife would not have occurred if a well-
trained creww th a properly trained and equi pped reserve crew at the fresh-
air base had been used,

Rush D Hiller

On Cctober 8 1930, Rush D Hiller, an undertaker of Canton Chio, |ost
his life while wearing a 1/2-hour MCaa oxygen breathing apparatus on the
property of the Dalton Coal Co., Dalton Chio.

This accident occurred in a snall slope mine in which there was no second
opening. A wooden partition had been installed in the 365-foot slope to pro-
vide an intake and return airway for the nine. A fire had destroyed the sur-
face buildings and fan near the nmouth of the slope and al so had destroyed the
wooden brattice for about 40 feet down the slope. Three nmen who were in the
mne at the tinme of the firg were killed by carbon nonoxide fromthe fire.

In an effort to reach the three men who were trapped in the mine Hller,
wearing a 1/2-hour McCaa apparatus, and one of the mine owners and a firenan
fromMssillon Onhio wearing gas masks, entered the slope without a lifeline
or areserve crew at the fresh-air base. No flanme safety lamp to indicate
oxygen deficiency and no canary or other neans of detecting carbon nonoxide
were carried by the rescue party. Wen they had gone about 150 feet down the
slope, Hller removed his nouthpiece and remarked that the air was good, He
had no nore than finished the remark when he coll apsed. The other two nen
attenpted to carry himto the surface but becane exhausted before they had
gone very far; consequently, they left Hller and proceeded to the surface to
get help, Another man put on a gas mask, went down the slopeg and tied a rope
around Hiller., After Hller was dragged out of the slope by men on the sur-
face an attenpt was made to resuscitate himby means of artificial respira-
tion and a pul nmotor, but doctors on the scene pronounced hi m dead.
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The apparatus worn by Hiller was |ater inspected by a representative of
the Bureau of Mnes and found to be in good working condition except for a
hole in the inhalation tubg which appeared to have been caused by friction
when Hiller and the apparatus were dragged up the slope. Hller had purchased
t he oxygen breathing apparatus for his own use, He had no previous training
in the use of such apparatus and probably had no know edge of the dangers of
wearing an apparatus in fire gases containing carbon nonoxide.

Andr ew Wl f gang

On May 16, 1940, Andrew Wol fgang, a foreman of the Phil adel phia & Readi ng
Coal & Iron Co. and captain of a mine rescue team lost his [ife while wearing
a McCaa 2-hour oxygen breathing apparatus, in an attenpt to rescue a mner at
the bottomof a 50-foot, alnost-vertical shaft at a "bootleg" mning operation
at Ashland, Pa.

The first victim a mner, lost his |life according to a press report,
when he attenpted to return to the bottomof the shaft soon after firing a
shot, \Wen he had gone only about 15 feet down the shaft |adder he was over-
come and fell to the bottom

After putting on the apparatus, Wl fgang tied a rope around his body,
clinbed down the 50-foot |adder to the bottomof the shaft, and attached
anot her rope to the body of the miner., After the miner had been hoisted to
the surface, Wl fgang started to clinb out and when about 20 feet up stopped
for several mnutes as if to rest and then started up again. He collapsed
about 17 feet fromthe shaft collar, let go of the |adder, and woul d have
fallen to the bottomhad it not been for the rope around his body. When the
men on the surface tried to pull himup it was found that the rope had foul ed
in the |adder, resulting in a delay of about 10 minutes in getting himto the
surface, Artificial respiration failed to revive him

Wien the body of Wl fgang reached the surface, it was found that the ap-
paratus was intact, w th both nmouthpiece and nose clip in place and with 15
m nutes of oxygen remaining in the bottle, Subsequent tests disclosed that
it was in good working condition, Based upon the facts that Wl fgang was con-
siderably overweight, that he had just eaten his supper when called 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 caused by
overexertion and lack of physical fitness.

Reese Phillips and Gray Lacey

On Cctober 6, 1940, Reese Phillips and Gray Lacey lost their |ives while
wearing G bbs oxygen breathing apparatus after entering a sealed-fire area at
the Wananm e Colliery of the den A den Coal Co., Wananieg 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 conplained
of trouble with his apparatus, so it was decided to return to the fresh-air

Digitized by e



23

base, After starting back Phillips collapsed, whereupon Lacey becane panic-
stricken and rushed toward the fresh-air base. The third nan followed Lacey
and tried to persuade himto return and assist Phillips to safety, but his
pani ¢ increased. Lacey rushed past the opening leading to the outside of the
sealed area and traveled along an old airway containing nunerous falls and
many caves, After traveling for some distance along this old airway Lacey
clinbed on top of a fall and crawed along it until he became wedged tight,
Wien a rescue party arrived to recover his body, it was necessary to cut the
apparatus straps before the body coul d be extracted.

The survivor stated that, after trying to cal mlLacey, he returned to
Phillips and attenpted to drag himto 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 mne to
get assistance. Considerable tinme elapsed before the bodies of Phillips and
Lacey were recovered.

After the foregoing was published in 1944 the Bureau of Mnes received a
letter froma man who should have been in a position to know the facts of this
case. Hs version is as follows:

Lacey, who was quite experienced in wearing breathing apparat us,
did not become panic stricken. He was investigating conditions to
find a | ess-obstructed way fromthe fire to the fresh-air base, In
so doing, Lacey was clinmbing over a fall on top of a large slab of
rock which was considerably tilted, He slid down this slab of rock
and his breathing apparatus became wedged agai nst another rock and
he coul d not free hinself,

The surviving menber of this party of three, J. O. Smith, did
not go out of the mine for assistance, as 11 nmen were stationed at
the fresh-air base not nore than 25 feet fromReese Phillips’ body,
The time el apsed before assistance cane was not more than 5 minutes,
and Phillips® body was renoved i mediately to fresh air, where he
was given artificial respiration and an inhalator was used for nore
than an hour,

O hers of the party went immediately to Lacey's rescug but
owing to the difficulty experienced in freeing his body and the tine
consunmed in building |adders and craw ways, about 1-1/2 hours had
el apsed before Lacey's body was brought to the fresh-air base.

Art hur Kaenmer er

On March 28 1955 Arthur Kaemmerer, 40 years of age, was asphyxiated in
the Little Cak ming Belleville |ll. He was an experienced sal vage operat or
and not a mning man, The fan was in operation and ventilation had been
partly reestablished for about 3 000 feet inby the shaft bottom Kaemmerer had
obtai ned the hel p of Andrew Yuengel, who was regularly enployed at a nearby
coal mine in further exploring the Little Gak mne preparatory to sal vaging
rails, wire etc,
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On the norning of March 28 Kaenmmerer and Yuengel entered the mine through
the main shaft, l|eaving two workmen on the surface. The purpose of the trip .
was to explore part of the main west haul age road. Each man carried a carbide
lanp, a permissible electric cap lanp, and a nonperm ssibl e Bendi x back-type
oxygen demand mask equipped with a 38-cubic-foot oxygen tank., [In addition
Yuengel carried a permssible flane safety |anp.

About 3 000 feet fromthe shaft bottomthe flane of the safety lanp went
out because of oxygen deficiency, Wen this happened the oxygen demand nasks
were put on and the investigation continued for about 20 minutes nore before
the men turned back, After traveling about 100 feet Yuengel 's oxygen supply
was exhausted. He renoved his mask and staggered another 100 feet, with sone
hel p fromKaenmerer, and then col | apsed. Kaenmerer tried to pick Yuengel up,
but found he was unable to stand, Yuengel told Kaemmerer to go on out and get
hel p.  Yuengel rested on the nmine floor for about 15 minutes w thout |osing
consci ousness and then struggl ed back about another 100 feet, He kept resting
and retreating in this manner for about 600 feet toward the shaft, at which
point he found Kaemmererfs body. H's hasty exanination convinced himthat
Kaemerer was dead so he resuned his tedious journey to the shaft, alternately
resting and traveling. Upon reaching the shaft bottom he signaled the men on
top by hammering on the bucket wused for entering the nine, The top nmen | ow
ered the cable which Yuengel hooked to the bucket, and he was hoisted to the
surface, He sent one of the top men for help, and several hours later two
mne rescue teams arrived and Kaemerer's body was brought to the surface,

This accident varies considerably fromothers covered in this publica-
tion, but it is an excellent illustration of what not to do when entering an
abandoned mine. Any person intending to enter an abandoned m ne shoul d fol | ow
the advice of people having know edge and experience in such procedure, In
many States it is unlawful to enter or reopen abandoned mines wthout the
gui dance of a State m ne inspector,

THE THREE PERI CDS

The 26 accidents resulting in 35 fatalities covered herein fall naturally
into three groups (see table 1). The first group of 20 accidents involving 26
fatalities occurred between Decenber 24 1908 and Decenber 31, 1921, covering
13 years. The second group of 5 accidents involving 8 fatalities occurred
fromJanuary 1, 1922 to October 6, 1940, covering nearly 19 years. The third
and last period, fromCctober 1940 to July 1959, covers nearly 19 years, in
which there was only 1 fatality,

The first period in which the average was about 2 |ives |ost each year is
the inportant one, because it was during these years of trial and error that
the | essons were |earned and the rul es established which have since made the
wear i ng of oxygen breathing apparatus in irrespirable atnmsphere nuch safer,
During these 13 years, 13 nen lost their lives while wearing Draeger 2-hour
apparatus, and the stories of some of these fatal accidents indicated certain
fundamental weaknesses in the type of Draeger apparatus then in use. Six men
lost their lives while wearing Fleuss 2-hour apparatus, There were 4 addi-
tional deaths in which the type apparatus worn is unknown; however, fromthe
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dates and geographical area in which the accidents happened it is apparent
that either Draeger or Fleuss apparatus were worn, G bbs apparatus were worn
by 2 of the nmen who lost their lives during the latter part of this 13-year
peri od,

The second period of nearly 19 years (January 1922 to Cctober 1940) mi ght
be regarded as a transition period in which the lessons |earned in the first
13 years were being applied by nore and nore teanms, The G bbs and Paul appa-
ratus were given Bureau of Mnes approval on February 15 1920 and in 1923
the Bureau of Mnes published Technical Paper 334 M ne Rescue Standards.
During this 19-year period there were 5 accidents in which 8 lives were |ost,
Six of the victinms were wearing G bbs apparatus, one a McCaa 2-hour appar at us,
and one a McCaa 1/2-hour appar at us.

. In the one accident during the third period (Cctober 1940 to July 1959),
a Bendi x 1/ 2-hour apparatus was worn,

A study of the 26 accidents to wearers of oxygen breathing apparatus re-
veals that from3 to 9 of the presently accepted safety rules advocated by the
Bureau of M nes were broken in each accident. The principal ones are |isted
as follows:

1. There were less than 5 men on the teamin 13 accidents in
which 17 men lost their lives.

2, The crewsplit up after the distress of a nenber on 17
occasi ons where 25 lives were lost (sonetines justifiable when a
man is nearly out of oxygen),

3. Either no reserve crew or an insufficient reserve crew
(less than 5 nen) was at the fresh-air base on 20 occasions where
29 lives were |ost,

4, Either no lifeline was carried or the teamtravel ed beyond
the lifeline in 19 instances in which 26 |ives were |ost,

5. Apparently 5 lives were lost in 5 separate accidents
_because of the poor physical condition of a team nenber.

6. On 2 occasions, which resulted in 3 fatalities, training
maneuvers were conducted in dangerous atnosphere,

7. Failure to obey instructions contributed to 2 deaths.

8. Traveling too far fromthe fresh-air base was a contribut -
ing factor on 6 occasions in which 10 lives were |ost,

9, Insufficient training in wearing the apparatus contributed
in 7 instances to the death of 9 nen,

Digitized by e



Q08280

-

TABLE 1. » Lives |ost

whi | e oxygen breat hi ng appar at us Was _bei ng. Wor n

Name of victim Dat e M ne Conpany Location Type Of appar at us
First period
Oho Gaves.... .... [12/24/08|zeigler No. 1 Zei gl er Coal Co Zeigler, II1. Draeger 2= hour.
Henry Bucham.. .... 1/29/09 do. do, do. Do.
E A Sutton......| 2 9/11|Cokedal e Carbon Coal & Coke Co, Car bondal g, Col o, Do.
Joseph E Evans.... |4/ 7/11|Pancoast Pri ces Paneoast Coal Co, Throop,. Pa, Do,
John Farrell... ....| 1/19/12|No, 2 Pittsburgh & Eastern Coal Co, Cherry Vall ey, Pa Do,
WIliamMCol l'igan, |4/23/13|C ncinnati Pi ttsburgh Coal Co. Courtney, Pa, Do.
Edward Evans....... 9/30/13|No. 1 The Uni on Paci fic Coal. Co, Rock Springs, Wa Do.
Janes Laird........ |10/ 22/ 13|No, Stag Canon Fuel Co, Dawson, N Mex, Do,
B. Poyser.....ees...| do, do. do. do, Do.
Corer Phillips..... 5/25/15|No. 1 Snokel ess Coal Co. Johnst own, Pa, Fl euss 2« hour.
Thomas Hendrickson,. | 9/17/15|Qui ncy Tunnel Al bi on M ning Co, Salt Lake City, U ah|Draeger 2«hour,
Lewis M Jones... .. [10/20/16|No. 7 Jami son Coal & Coke Co. Barrackvllle, W Va, |Fl euss 2 hour,
Valter Kerr...... .. | B/ 6/17|Hastings Vi ctors Aneri can Fuel Co, Hasti ngs, Col o, Dr aeger 2= hour,
Sanuel T. McMahon.. [11/13/17|No. 7 Jami son Coal & Coke Co, Barrackvll1e, W Va, |Fl euss 2=hour.
Bryce Varren.......| do, do, do, do. Do.
David Mirphy...... .| 2/ 26/ 18|Gover nnent Cart hage Fuel Co, Carthage, N Mex, Do,
WIliamTaylor,.. ..|6/2918|No, 8 O Gara Coal Co. El dorado, 111. Dr aeger or Fleuss.
Robert Kennedy.....| do do, do, do. Do,
Loren Witler,.....| do. do, do, do. Do.
James S Cunni ngham| 8/25/19|Gasol i ne Tank Sinclair G| &Refining Co, Trini dad, Col o, Sal vus 1/ 2«hour,
Henry DeWnter..... | 7/10/20|Bl ack Di anond No, 2|Pacific Coast Coal Co, Bl ack Di anond, \Wash, |Draeger 2«hour,
Hugh Hughes........| do. do, do. . do. Do.
James Hudson,......| do do, do, do, G bbs 2-hour,
Philip Wite.......| 7/29/20|No. 18 Bys= Product s Coal Corp, West Frankfort, |1, |Draeger or Fleuss.
Thomas Ritson......| 9/ 2/21|Harco Harrisburg Collieries Co. Harrisburg, I, Fl euss 2« hour.
Albert Glnore.....[12/31/21|No. 1 El lsworth Collieries Co. El I sworth, Pa G bbs 2-hour,
Second period
George Wlson.. ....| 3/ 9/24|Castlegate No. 2 Ut ah Fuel Co, Castlegate, Uah G bbs 2 hour,
Frank Burns.... ... .14 1/27|No. 1 Connel | svill e BysProducts Coal Co [Pursglove, W Va Do,
Roy Rushton,.......| do do. do, do. Do,
WIliamHeagy......| do. do. do. do. Do,
Rush D Hiller, ....[L0/ 8/30|Dalton Dal t on Coal Co. Dal ton,. Chio M Caa 1/ 2« hour,
Andrew W f gang.... | 5/16/40["'Boot | eg' Anthracite Operation Ashl and, Pa. MCaa 2= hour,
Reese Phillips. ....[10/ 6/40|Wananie G en Al den Coal Co. \Wnani e, Pa. G bbs 2-hour,
Gay LaceyY..esee...| do. do. do. do. Do,
Third Eeri od
Arthur_Kaemanerer .. | 3/28/55]Little Oak Sal vage Qperation Belleville [Ill. Bendi x.
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10, Apparently a physical exanmination was not given the nen
before they entered the nmine on 16 occasions where 20 lives were
lost., Before 1918 physical exaninations were sel domgiven to
appar at us nenbers,

Properly trained teans and reliable equi pment were responsible for the
eventual decrease in deaths, but the change was gradual, and it took the sec-
ond period of 19 years to bring the fatal accidents to their present |ow |evel.
The 8 fatalities of the second period and also the 1 of the third period al
had about the sane contributing causes as those of the first period; however,
G bbs and MCaa apparatus were in general use and equipnent failures were few
It took a long time for everyone to learn the inmportance of the rules outlined
in the next section,

LESSONS LEARNED

The circunmstances surrounding the fatal accidents to men wearing oxygen
breat hi ng apparatus have led to greatly inproved apparatus and also to defi-
nite safety procedures or rules, the nore inportant of which are listed as
fol | ows:

1. Explorations or other work ahead of fresh air should not be attenpted
with a crew of less than five nen.

2. Menbers of a crew should not separate fromother crew menbers while
ahead of fresh air unless it is absolutely necessary to do so.

3. Alifeline or, preferably, a lifeline tel ephone should be used as a
means of communicating with the fresh-air base while exploring or worKking
ahead of fresh air,

4, A fully equipped reserve crew of not |ess than five men shoul d be
kept in readiness at all tines at the fresh-air base while exploration or
other work is in progress ahead of fresh air.

5. Apparatus should be thoroughly tested inmediately before being used
in a dangerous atnosphere,

6. Apparatus men shoul d be given a thorough physical examination by a
physi ci an before being considered qualified to wear oxygen breathing appara-
tus. They should al so be reexam ned by a physician shortly before wearing
apparatus at a mine fire or explosion,

7. The teamcaptain should follow as nearly as possible the instruc-
tions given himby the responsible official at the fresh-air base.

8. Crew nenbers shoul d obey their captain at all tinmes while working in
advance of fresh air, regardless of circunstances.

9. The length of trips nmade while wearing oxygen breathing apparatus
should be linmted to not nore than 1, 000 feet when the way is clear, except
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in extrene energencies where life is involved, Wen there are falls, bodies
of water, or other obstructions, and on steep grades, the length of travel
shoul d be proportionate to the difficulty of travel,

10. No person shoul d be considered qualified to wear oxygen breathing
apparatus at a mne fire or explosion unless he has taken the Bureau of M nes
standard course or its equivalent, and he should not be considered qualified
unl ess he has received additional training in mine rescue work within the past
12 nont hs,

11. The crew should be trained fully in the procedure to followif a
crew menber is in distress or collapses.

12. Acrewtraveling or working ahead of fresh air should carry a
stretcher unless a lifeline telephone is used, in which case stretchers may be
brought up pronptly by the reserve crew if the need ari ses.

13, When one or nore nenbers of a crew show signs of distress, warning
shoul d be given inmediately to the fresh-air base and the crew shoul d start
to retreat toward the fresh-air base |eading the distressed menber or carrying
himon a stretcher, as the case may require

14, Upon receipt of a distress signal or call, the reserve crew shoul d
proceed imrediately toward the crew in distress, and upon neeting it shoul d
assune the burden of the distressed menber or nenbers,

15,  Communi cation between team menbers shoul d be acconplished by neans
of signals, and no attenpt should be made to speak while oxygen breathing ap-
paratus is being worn in irrespirable atnosphere unless the approved facepiece
Wi th a speaking di aphragmfor use with the McCaa 2-hour breathing apparatus is
wor n,

16. Mne rescue crews should be trained as units, and substitutions
shoul d not be made unl ess absol utely necessary,

17. Apparatus men shoul d not eat a heavy neal inmmediately before wearing
appar at us.

18, Apparatus crews should be fully rested before attenpting to do work
or explore ahead of fresh air,

19. Apparatus nmen shoul d not breathe air containing carbon nonoxi de or
other toxic gases before wearing breathing apparatus ahead of the air.

20, Apparatus-crew menbers shoul d. be required to have a practical know -
edge of mine gases and to have had practical underground mning experience,

21. Apparatus nen should not enter tanks or other openings alone unless
fitted with a safety belt attached to a rope leading to fresh air. There
shoul d be enough nmen at the fresh-air opening to be able to pull the dead
wei ght of the man and the apparatus out of the opening.

INT.=BU.OFMINES,PCHs ,PAs 750
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