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CArmning costs, and material costs,

e Thiis ¥ {s-“shieet gam but 'hese Jlaws still -,
" focus on doing something 1or the man, who -

has met with an accident, rather m'm ong.

“driving full steam intd eliminating causes
for accidents,
the whole weight of responsibility rests on
manning the life boats and getting the pas-
sengers and crew off the vessel. 'When an

medical care.

But neither life boazs nor. .lmbul:mcvs are
the full measure of moral respansibility that

rests upon us today when ships still sail the

high seas and cars ride the highwavs. Qur
moral sense has grown up bevond that level
of -moral satisfaction. In its modern con-
cept moral res ponsibility stresses preventing
the worst from happening on the oceans and

When a ship is sinking, then. reach, but great progress can be made when

“men of competence and good will and devo-
,every

aute has gone hurtling off a thruway then
the weight of morml rospons;bxhtv is to rush

: responsibility

" management, :
. ment, dw . a

happcncd ‘
:Total <ccuru3 is a'goal that is beyond our-

tion join together to help each other in
way passible to promote safety mea-
sures against accident hazards, The symbxl
of this step is, I suppose.’ the “National °
Safery Congress itself, It stands for moral
.towird these hazards at its
best, {or our deepest responsibility toward
the victim of accidents is to sce to it that
all is done to keep him from becoming a
victim.  And that is a worthy cause for all
of us, wherever we are—in labor and in
an edocation and in govern-

LABOR'S STAKE IN SAFETY
by A. J. HAYES

intemational president, Intemational Association of Machinists; vice pfesldcnt
: - AFL- CIO Washington, D. C.-

I don't intend to stay within the limits of
this title ‘because | am certain little new in-
formation . could he said about “Labor's
Ntgke n Safety. It i< obvicus that no one
could - have “a greater stake n - industrial
sufety than the men and woemen who are the
direct vienms of industrial accidents,

To an emplover — mutters of industrial
safety, occupational disease, accident pre-
vention and workmen’s compensation—are
all tied up with ecconomic - considerations.
They are important insofar as they affect—
and can be made to reduce—insurance costs,
But these
are all money costs—cash costs—costs that
are measured in dollars and cents,

To a worker, on the other hand, an in-
dustrial accident 15 a matter of something
. that is even mare tangible than money., It
i matter of a man’s blood, bones and
sinew—-of  tragedy, sufiering
And sometimes, in fact, more than 30 times
a day—on every working day—it is a mat-
ter of lLife itsell 10 someone, somewhere, in
__tlns country. :

the

and sorrow.’

that labor's stake in

That is why I sav
~afery 1y prenty obvious. Therefore 1 will
iouch upon aspects of -the subjueet that are
not often discussed—aspects that are come-
what econtroversial. Perhaps they are not
discussed beeause they are controversial.

' ETHICS IN SAFETY

Since my views and public statemends on
“corruption in unions” issue have been
as frank and honest as 1 can imake ﬂ‘mm,
I see no reason to be any less candid in
stating my views about matters of mdm-
trial safety. 1 assure you, howewver, that |
am not injecting . controversy for its own
sake, but because these are matters that con-
cern the men and women who run‘the daily .
risk of being m)ured, dxsnscd or kzllcd on’
xhcxr jobs. »

Safety=and’ accxdcr: prcvcnuon——-havc an’
ethical as well as an economic side. - T think’
none of us—whether we. represent labar or
management — would disagree .with: certain
“basic ethical principles in the field of indus.
trial safety. ~We would :all.




Coiiday

would furthcr agree that an’ employer hia
a moral rcspomxb:ht) 16 protéct his ‘worker
Ax;_,:umt disease, accidents, mental stress and
m:ccuc«ns from the condmons of . -emplov
ment. ki :

We aIl -profess ta agrec that human life”

ts not cheap: that man is nct. sommhmg to
e sacrificed 10 a machiné. And e, these
ethical ‘principles are not atways’ applu.-d in
day 1o -day life nor are they self- cnfrnnmg

dict- with individual economic interests, and
thus must be enforced either through group
action, or by society as a wholc ihrough
nalitical action.-

As a rule, society d(/(s not .move as f;m_

- as the need would indicate.”"We all’ know,

- Tor example, that the first industrial revolu-
tion had run'its course- for more shan 100 .'?
vears before society’ got around to adopting -

and enforcing rules and regulations” of in-
dustrial -safety. For more than 10 years
irdustrial workers were given no-legal pro-
tection against the risks and h.v.nrd« of m-
dustrial cmplonncm

Here and there, a Tone: xndmdwzl cmplovcr ‘
L c;dcnt prmcntxcm was reily

~might attempt 16 provide decent’and health.

ful working conditions for his workers. But’

1 the ‘whole,“the story of factory: employ-’

. sent in the 1Mk cemtury—and through the. .
- zatly  20th cmtur\——u’ls a prcrtthghnstly
: mu

"1 don't need to go into thc dct:uk tha' are
vmdxca:wc of the cold indiflerence with which
human life was held in American mines and
factories. Suﬂxce 10 say, it did not s2em to
imatter how many men, women and chxldrcn
Swere killed or cnmvlcd in ‘the ('oursc of a

“the gates the next mc»rnmg-—dm- by raw

" poverty to plead for a thancc to )copardtch

' itheir h\-es znd limbs,

socam anovcm CHANGE.S

The pomt | am gcmng at, ol conrse, i

“that change—when it came—was not . the
result of any regeneration of moral and
ethical comxcnon ‘on the part of c'nfrlo)cr-
1t came’ rather’
was thoroughly:revolted. : It came because
‘the. American - people ; were - finally shocked
‘enough to correct a condition that had pre-
vailed——and. grown warse—{or 100 years,

our
“the nationrests mmcb ]
v hms cﬂ'cun'c our
In practical .application they come into con- . ¥

“af ithe .time jost* by oxh

: [w\! ety C‘()ﬂSﬂO\H

A5 a mater of fact,
it by the
‘There were always-more ‘waiting at -

' 'md dcalmg with the pn,ah’(cms of my:

because society as 2 ‘whale.

m xdcms

mdusxml s:\fctv‘ prt

dustrml mfcrv ;
c:dcms add all..

o«t ‘of h{rmg "and tmmmg a,, new e_mplo
of "equipment damagcd m ar v.orL acmdcn

an acmdcm OCCurs,

dmt progrnms —-and that

mcn
lcgﬁhnon :

irkmen’ sf compcnsa

iy wholc adult lnc in :},u: laber novc‘mcnt.

very ‘thing” w¢ a
;lxcrc t<xia\'--'m md\mru\gl a
‘to work:at- 177 years o
.tathcr was toullv dnsaMc

¢

In thcAcour&c of mmw \ears of studvmg_

s~which are, of! course, the problems of ‘the
‘mcmbcrr. oi m‘,' umun. it rc'\h'cd that our,

-nrcv n: fact tany mcn‘(m ’th‘
:mcnt today v.ho fﬁ.‘] {v
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than “dom-men who dre hrml\ con\'xmcd
thay

This nation has tried.' to ‘deal with =
nationn pmhlcm by having 48 seperate, con-
Hicting — and in u sense — competing state
satutes, “And. zhcrc‘m no doubt but that
workmen's cnmpens.nmn is ane kind of labor
legiclation that states use to compete with
ane another to attract industry,

In fact, whenever we go into thc «tate
legislatures to get improvement or expan-
ston of existing -laws, we invariably meet

“emplover counter-arguments to. the effect
that any further improvement
or benefit structure will shove industry into
the waiting and sympathetic arms of stales

~which are more cancerned with payrolis—
than with the people on these payroils,

SAFETY INTEREST LACKING

Certainly “the health and safety of the
nation's work force should not be a. pawn
in. any state’s bid for new industry.. But’
that is just what it is under a system that
allows Mississippt or Arkansas or Georgia
to compete for" tndustey by offering low
workmen's compensation benefits and 2 mini-
mum of safety regulation at the plant level
Why should an employer pay $40 a week
for a temporary total disability in THinots—
when he can go 1o Arkznsas and pay 825
W week for the me injury?

The situation in workmen's' compensation
legislation is so had, in fact, that the Secre-
tary of Labor, Mr. Mitchell, although speak-
ing for an administration that normally fol-
lows a hands-off policy in state Jegislation,
has ‘been. constrained 1o speuk omt and to
plc'\d with the states 1o bring their laws
into line with modern conditions.

" But because emplayers can play off ane
state against another in this matter, the re-
sults have been somewhat negligible. There

Jis no indication that the remedy will ever
catch upawith the need, unni there i< broader
_rctosmition that industrial accidents aure a
national problem—one that is rruly mlxah)c
only on the natiunal level.

The lack of a strong and equitable work-
men's cumpcmmrm svatam leads to a core
responding lack of interest in enforcement
of safety codes and regulations. In many
states the Bureau of Factory Inspection—
by whatever name it goes under—is little
more than a sop to the conscience of fhe |

workmen's ‘compensation has been a-
gigantic swindle on the American worker, -

in coverage -

" alkales.

~tetrachloride

~hits state hasn't seen fit to rccugmzc that

ice. in mch n!atcs $ not on!v undcrstaﬁcd
but- the staff -is “underpaid.” umramed -and
lcdmxcalh- “unqualified to do a ccrmpc!ml‘»»'
job in a feld that nccds a lugh dcpzrtc 01
Ltompetency, N

But as bad as. thc sttuation in wm’kmcn v
compensation  and  factory inspection mav - -
he, the situation in occupational disease cov.
erage verges on the criminal And this is 2 ¥
matter of more than just poor - legislation. -
It is bicredible to think that i the secrmd- B
half of the 20th century 20 states still either - B

have no coverage or limited cn\-tr.uzc of
occupational zh\mv: "
But the greater problem is that there'is B

too little understanding of the nature and
complexity of occupational disease. The
range and source of occupationik! disease in.
modern  industry  is . practically ,
None of the wavs by which man makes a ]
living is completely free of some hazard 10" 'F
physical or mental health. " The risk -af oc- " E
cupational discase grows greater every day
as industrial processes become more and
more dependent upon and saturated with |
toxic dusts, fumes, vapors, gases, acids and 4

Every day thousands of workers ure ex- -
posed 10 everything from arsenicito mercury ]
puisoning, from benzine compounds to mag- -k
nesiumi poisoning, from sulphuric ‘acid to ;
chromium poisaning, Thousands''have no
nh\'s'ical or legal . protcction whatsoever ~ P
ugainst the chemicals .md potsons that are |
dowly Killing them.

UNAWARE OF RlSKS S R

In fact, many are not even aware. of thc
risk. They will find out when it is o0 late.
In muny states they will also find out that
they have no right to compensation under
the occupational disease law, [ wonder how
vou tell 'a man who has contracted carbon ©
poisoning, for example, that
hie 1sn't entitled to benefits under the occupa-
tional disease law because the legislature of

carbon tetrachloride [vlﬂnumg 18 :m ov:upa-
tional disease ?

T recemly read a statement ta; the. ct'fec .
that “the scope of occupational disease “is

vist almost beyond  caleulation”. ‘and it K
‘comes, in fact, unpleasantly close (o being
the

rm)ur xmhhc health problcm of our’
ume” : B
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"l~ that iy so—and I for nm_am mdmcd 1
!mmc it—it is tragic commentary on our
dmc =-an the ethics of a business’ commumh'
tht ‘has done so littie about it. It s  even
merd tragic in view of the fact that we are
now entering a new phase in our industrial
|l development—a phase  of  such
E - change that some commentators have re-
ferred to it as 4 new mdustrial revolution.
Think of that-—we are entering a new in:
strial revolution without ever having fully
walved the prohlemes that attended the old
ane. . N

I wonder i7 it will again uihe us 100 years
1omake even a decent start on the health
and “safety problems that will artse out of

swccpi.ng' .

aumtomation and atomic encrgy. These prob-

tems are not a part of 3 distant tomorrow
but are already a part gf the world 1oday.
. Now more than 1,500 industrial plants are
ddng atomic. materials  in one iform . or
‘ancther-~in 1,300 - establishments American
‘wurkers are.already exposed to the hazards
of ‘atonue radiation.

{an we sav 'thc sdate laws ‘i existence
'rnh\—ﬂ:ndccd can we say that any system
:i Tstate inspection and compensation — are
'a:,cquatc to care for the workers who will
‘et leukemia or bone cancer bc('.msc of
cxposure to atomic mdxatmn"’

R oom KNOW norscnor«s

icrwnnll\. 1. ieel somewhat discouraged
wlout the prospects. How can the states
zrotect and care for victims of industrial

raudiation when they haven't yet learned to |

protect and care for victims of occupational
:iiﬂc:\ser‘ that have been prevalent for genera-
8 l-Aﬂ& : ’
mcwwxunmsu o oo the xaulur»: And

{ailure to pmvxde adequate treatment iand |

: ‘wmpcmanon for these dreadful dust disexses i

:_\-'parallcled by - the “failure of industry to

“finance programs of research that would 'l

A\r’td o their pre\mnon at the source ‘of
('\x‘)\lﬂ'f

- Helated to the pmNcms of cmupaunml
4-lw.:w: and rudiation ‘is another matter thas |
.mh received almost no aurnuon in mdxmr\.
riin government,. That is the natter of
memtal disease.

"We need only look at silicosis and:

A indugtry has taken a

'1 There
§ zovernmental: or priv .u&-—m the . ncld
. Public Health Service <p<inds lc« th'xnlmc
rent: for each worker c‘acl vear: on the pre

“nervous  system, -‘\t what mxnt does’
hunmn mind crack up from ~hctr luneliness,
Tack pf contact -with rellowr workers, {rom
nminterrupted rcpum(m 1nn. bramv..nhmg
kx»rnﬂom I ;
U not just tossing (;‘xcmum out
.md(am here. Al of the !huggs I am talking =
about—{ rom “nrkmcus Loﬂnpmﬁanon and
mcuxhnoml disease ito r.\dxfg(tcin and mental
distréss—have w. vahd relatiinto industrial
‘health and saxcx\—f.znd arc.propcr sub)cct
ui |l labor interest,

" LOOK. FOR DAN ens
}or mxctv is 'a browd lcr;m
(1) :hc “state, or ror»dmcm m'
A2y
) trccdom 1rmn nuusv. i

d\
;safe i
and 53
\'a"cw mcam 1rccdom hfom anv,_

g | danger. rnk or injury.; \\'hm we appl
:df:tmmmx '» industrial conlitions w
Cthink terms’ of” hidden “langers
“We | mmt “change our, attifude touard

m;mmzml d;»cascs-——ga uutﬁmkmg for il

F rtlamm m.mdlmrl.sl m\m':s

pood v”“ not c%agumtmg % hm I ‘ul\ 1h.\
“heat-in-the- sand™

boritude up to new. .t has. rncd 14 cover: up

?; ocevyationd diseases rathed xhan m isolate,
I presient md eare for thcm» :
. -\

rc%c:\r'ch-—eu}iu t.

The,

has “heen . lmim

“vettion of] ocmp.uumal d ceases.. The'
tios) Institute of Heahh v.hlch, has madc
hundrpds of research ;ze:mw during ; ‘the

¢ past: three ‘'nr four vears, h.u made less than-

dozen in the field- of occnpammai
There ‘is un iron purtain, of; secrecy:

halili &
“health

i _.\rumu! this whole subjt\‘h'

"

We already know enough

about antomation to know that it will ‘throw :

workers into a lonely
hahited by monster mechanical devices.

We also know that our mental haspitals
are already crowded with people who have

and eerie world in- |

\-)l only - does mdxhtr*‘ fuil 1ol sumpor
and’ subsidize rewearch i o\gupatxonal
eisgs, itself, but men, nhu' haye mcd toi.do:
mdcpcmlcm research. find ; that i, n vmu‘\]l\
;mws«ublc w get facts, xf\mrmauon, “or’ co-
npcr.mrm from the peopl in |xtdtmr\'M'hc
arc:lin a posmon 1o hclp, \Vnnc mll




"’qmr: “the * employer: ‘to adop the,

uandards set by -the - American Standards
Astociation as the mxmmum acccptahlc in
~)( d)op '

LAQOR FIGHTS FOR SELF

We are also prcmrcd to h:;rg.nn for mygre
»m*m!ﬂmmhl injury benefits when the com-.

pensation . provided by state laws is not ade-
- quate; to sustiin a worker and his family.
-_,‘%nhough cur efforts wwill “directly bcncﬁt

iy the, 17 million’ orgamzcd workers, per-
“ohaps . thc will release. new pressures that

tén bcncﬁung all workcr<

i

) The .-\m:tman labor mcwcmcm has but f
g purpose—one reason for existence in’’

- American life—to serve and protect ‘Ameri-
s -workers. . There are times when iw

ot
4
H
'

will eventually ' result «in mprovcd lc—g:d.«-w

e

i count,on w;ur assmancc in t},\c, fight £

by GEORGE SCRIVEN

pubhc relat'ons dlre‘ctor. United Rubber, Cork, Lmoleum & Plasbc ‘Workem of 0

Qur organization has bctn safety mmdcd,
for- many years. The record on that score:
speaks for ifself in_a loud and clear rnanner.
The results of our efforty, in coopcration“

with enlightened managements, tell the story -

of how we have seen the numbcr of . :\cm-‘

dents reduced in the plants. in which our
members work. I shall not go into specific
figures on {requency rates and such. -

! don't suppose any of you would dxsxmtc
the flat statement that good communications
help safety. But I'd like to try and give
veur some of the techniques, thc how :md thc
why of that stafement.

© - First, let's

ics. But when we.say good in our topic,
“Good . Communications Help Safety,” we
immediately infer that there is another kind

dea little word :maI) ving, . 1.
certainly don't want to sound like the pon-
ufical professor lecturing his class on semat- .

America, AFL-CIO Akton. Oh»o ¢

hc{ fes good And. there

vertainly s, o7
thinki there .is"a lot of bad and! fuzz\ N
munications: going an in all fiblds, »

~ Within the sub;cct mat.er ‘at ~hand
would say rhc word good means that type
'which gets {some concrete peaction .and - re-

~sults, In 1he United Rubb;r Workers, - m-_
think our ¢ommunications }mve been good
hecause we‘have thc result- 0 ‘show for.xt :

MUST HAVE RE(&IYER

Now for ‘the word comm;mxmnom in the -
‘phrase.. You can't’ have”’ nnnmumcauons-—
the good type. that? |s—milcss someoneu
ecndmg the  message: a.nd.,someone s lire
ceiving it. 1 was in the Ax' Force.in World
War 1, and 1 served ‘as’ "+ radio operaio
in the Pacific aboard a B-29 Superiortrcs..
When [ sent 2 message :ml no on 'rcccwed
xt. I d»dnt havc com
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FILMS
Hcchanum: of Brvarlxmg (EBF) 612.2-1, Pennyslvania State Lmvcr:;t), .-\ud\o-
Visual Aids Library,. State College, Pa. or hncxc. Brit. F:lms, Inc. 1150 Wil-
mette Ave, Wilmette, 11, (16mm sound, 11 min).

Oxygen, 16mm sound, 10 min., .&\\ and color, Coronct Illmc Coronet Bkl"
Chicago 1, Nl

The Air 1°¢ Brmt}w 16mm sound, "6 min., B&\W ; Mine Safczy .-\pp)ia.nce Co.,

545 49th Ave, Long Island City, N. Y. or ]0\7;1].5\.!]6.\ office.

The City That Disappears (Los Angeles), 16mm sound, color, 30 min., {(Stanford
Research Institute, Menlo Park, Calif.

A Report on Smog, 16mm sound, color, 20 min. (same source as +).

You Bet Your Life, 25 min., 16mm sound B&W, available same source as 3.

Use of Orxygen in Auiation, TF1-4395, 22 min., 16mm sound, color, same wource
as 8. '

Ouxygen, In-Flight chuxrrmm!: TF-1-3038A, 25 min., iéﬁun.sound, color. Air

Force Training Films, Eastern Film Exchange, 133 Fim Library Flight

“(APCS) (MATS), Marietta Air Force Station, \fancttv., Pa.

Qxyoen-In-Flight Equipment, Tr 130 8B, 30 mm 16mm sound. color, same
source as 8.
The Dhysiology.of Anoxia, 30 min., 16mm sqund, B&W same source as 1.

The Breath of I_zfr 10 min. 16mm sound color, H. L. Polk, Oxygen Therapy

Dept., Linde Air r’rod. Div,, U.C&C,, 30 E. 42nd St,, New York 17 . N.Y.

Safe and Eficient Qxygen Theropy, 20 min., 16mm sound color, avail. same
source as 11,

Nitrogen Inhalation - Therapy, 10 min., l()mm lecnt color, Dr. H. E. Himwich,
Galesburg State Rescarch. Hospital, G'llcsburg. Tl

tSolvey Chiorine Emergency Devices, 16mm silent color, 40 min., Research Dept..

Solvey Process Div,, Allied Chem. & Dye (,Orp Solvey, N. Y. or local Solvey
sales branch off,

Use of the Air-Chem Suit, 16mm sound, 30 min.’ color, Cost Reduction Scctio:x,
Chamber Works, Organic Chemicals Dept,, E. 1. DuPont deNemours & Co., Inc.
(Penns Grove, N. J,) avail, bo:h with magnetic sound tract & regular ;-ptical
sound tract.

Breathing A pparatus, Fxrc Dept. Training Film, 16mm sound B&W, 30 min,,
Public Relations sect. Los Am;,c,les lxrc Dept., Los Angeles, Calif,, al.so avail.
as Navy Train, Film . ‘ ’
Breath of Life, 16mm sound coior, 10 min., Scott Avia. Corp., Lancaster, N. Y,

No. 2 Training Film, 16 sound B&W, 20 min., Scott distributors.

Damage Control, Qxygen Breathing Apparatus, MN-6931A, 16mm sound, B&W,

22 min.,, Navy Train. Film, U, S. Naval 'Train. Alds Center, E. Coast, 207 W,
24th Qt N.Y. LN Y.

Rescue Companies, 16mm sound 30 min., by Warwick & Tompkm. Public Rela-

tions section, Los Angéles Fire Dept., Lm Angeles, Calif.

Nerve Gas Casualties & Their Treatment, 16mm scund color, 30 min., State CD
Otfices; or thru the Federal CI' Admin, Battle Creek, Mich, on Fed. contribu-
tions prog. or thru W. B. Jacques, E. R Squxbb& Co., 745-5th Ave,, \cw \ork.
N Y.

Gas Obstacle Course, TF-1410, 16mm sound, B&W, 19 min, 1943 (Air Force)

same source as 8.

The Effects of Weather on the Travel of Smoke & Gas Clouds, TF-1-4666,

16mm sound, B&W, 21 min.,, 1949, avail. same as 8. .
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" wearing  air-line respirators

pressor were provided on the air line, Over
a week-end both compressors were Gut of
service, . s battled nitrogen was manifolded
ann the  Hne by w temporary ;umpu' cun-
nection to mRInNtain instrument air pressure.
An employee, aware of the circumstances,

wis tald 1o wear a flier-type mask. By

habit, however, he entered the area and was
found dead several minutes later
nitrogen inhalation in the air-line respirater
he had worm instead of the filter-type mask.

- Breathing air sysems, using an approved
compressor or tank gystem, should be closely
supervised and used only {or breathing.
Employees whése. work takes them out of
contact  (visual or audiable) with others
should be closely supervised. Hu'n'm error
caused this fatahty.’

CARRBON TE TR !(_HLORII)L AGCAHIN

Bunker C oi! leaks had sprayed oil over
the walls and ceiling of a small boiler room.
Fcaring the fire hazard which might result
from using kerosene on the -Iccmc:il cquip-
mem, the phm cnzinesr had four men use
a bucket of carbon tetrachloride with 1

_long-handled brush.

Respirators of the proper type were pro-
vided and worn, but due to a missing part
and poor fitting on one mask, one of the
men became Il and was hospitalized three
weeks with typica] carbon tetrachloride poi-
sOnIng symploms,

A property  adjusted respirator, a
taxic solvent (suck as 1,1L1-trichloroethane),
and vemilation—any combination of 1hese
measures would have prevented this injury.
It was alse noted that the injured nan
occasionally consumed alcoholic beverages—
a comtra-indicated action in solvent areas.

- PHOSGENE
A chemist suffered a major injury when
phosgene gas containing dissolved HC es-

- caped irom a cylinder too fast for the cap-

acity of the hood. The chemist was wearing
a Type N universal canister mask, but he
naticed that his eves were irritated when he
ek the mask off moments later in the xrc\h
atr.

© Twuo men who worked alongside him were
and did not
smell phosgene nor notice any eye ar throat
irritation. . The ™ chiemist - was

A regular compressor and a standby com:.

due. 10

.mmutc:..

less

hospitalized -

for 10 days from a toxic exposure to'pho- -
gene fumes, and was absent from work for

about ¢ne month. . The two other men :uf-'
- fered no il effects \\lmsocvcr '

NO RENPIRATORY IR(JTFLTIO N

A chemist was decomposing o reaction
mixture cnmammg pho;phorous ox)cmondc 2!
in a hood by peuring it over ice onto.a
four-liter  beaker, While his back was
wirngd, the reaction became violent and. the -
mixture overflowed onto the hood floor. A
small amount also spilled onto the laboratory
floor, since he did not havc a catchpan under
the beaker.

He, directed his ‘laboratory assistant to‘
leave .the room promptly, but stayed behind
to throw some ice on the spill on-the floor

;and open windows,” He re-emtered the labo-

ratory after 10 minutes, when the fumes had
subsided considerably, and clcan«i the spilied
material off .the floor. This required 10
during “which period he inhaled.
zome of the I'umcs, chiefly HC1. He did not
use any respiratory prole\.non, aithough it
was avatlable i

‘He did not notice any ill éffects that day, :

.other than e¢ye and throat irritatiom, but he ©

was hospitalized on the following day for
bronchizt and  pulmonary  congestion,  He
was in the hospital for four days, ‘

‘% % & )

A vertical catalyst bed was being rodded
out 1o remove sohds, Dust and iumes from
the solids being discharged atithe bottom of
the reactor were suflicient to caust: coughing

and discomfort to the. operator, although
3pxut ventilation was being used it 1}e top
of the volumn, .

The operator commucd 10 work out hm -
shift, but that night he had! an attack of
nausea and xommmg, accompamed by per-
«stent coughing. Following: a recurrence
of the ormmal attack, he was 'adrmtcd toa -
hospital for four days. i '

An air- line respirator was readily a\'axl-

“able, although the magnitude of the dust -

hazard was not fully appreciated at the time.
LI N

During the operation of 'a small “scale
reactor housed in a barricade, it was nec-
essary to enter the barricaded area and with.
draw condensate every half-hour. This re-
moval consisted of opening a valve at the
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bottom of a condenser to check for and re-
move any unconverted by-products. In per-
forming this operaticn it was necessary to

discharge some vapors to insure complelc‘

withdrawal of the condensate.

The injured had been doing this during
his shift without using the air-line respi-

rator which was prescribed protection equip-

In addition to this
entered the .barricaide

ment for this aperation.
_exposure, he  had

durmg the early part of the shiit to maxe

minor repairs 10 a leaky blower.

The injured worked for several days with
no apparent ill effects,
developed a fever and shortness of breath
which was subsequently diagnosed as. acute
bronchial asthma. He was home for three
days. ‘

In this case, the injured failed to obey
written and verbal instructions to wear an
air-line respirator; and the injured’s shift
leader failed to enforce this rule. Since
then, all operators in this group have been

reinstructed in the necessitv for observing.

regulations regarding barricade entry, and
have been informed that repeated violation
of safety regulations may constitute ;,rounds
for dismissal,

HWRONG TYPE MASK

An employee Washing out a chlorine tank
car passed out due to insufficient oxygen.
A fellow emplovee put on.a Type N uni-
versal canister gas mask and entered the
car for rescue purposes. He, too, passed
out and it was necessary o use seli-con-
tained breathing apparatus to -rescuce both.
Fortunately, both men recovered.

. s 0

Fire was located in a drying-storage room
of steel construction, measuring 8§ feet x 30
feet x 30 fect closed by an absestos curtain
at one end. There was no possibility of
ventilating. The room .was located on the
sixth floor of a factory and comained a
large quantity of “wood flour” (pulverized
saw dust), used in casting ormaments, con-
tained in 100# bags. Fire was started by
an eclectric motor in the rear-most rortion
of the room,

The fire had smoldered for some time and
this room was heavily loaded with smoke,
and obviously a high CO and CQO, content.
Alarm  was sounded when the heat finally

25

While at home he

_ sulfide

" sense of smell.

der m leaving the pit.

built up enough to activate a «prinkler head,
which transmitted an A, D. T. alarm. Since
very little smoke was visible external to the
drying room (which was held at approx.
150°F) the first. Airemen went in without

“any protection. They were quickly over-

come. : )
Members of the rescue company followed

“closely ‘behind using Type N universal can-
well an the

ister masks, These functioned.
sixth floor outside the drying rcom, but in-
side,. one of these five men was overcome,
The other four heeded the v.-arnin[vg sign
of “overbreathing™ and retreated to fresh

air before being overcome, These same men

returned to the room after donning self-
comained breathing apparatus, In all, 30

“men. were overcome in this multiple alarm

fire—multiple only because all. men {rom the
first companies were overcome. All the
firemen recovered.

NO RESPIRATORY PROTECTION

‘A chemist was preparing to use hyvdrogen
for a determination and when the
vaive was opencd, a leak developed because
a washer did not seat properiy.

Before the employee could close the valve,

the hydrogen .sulfde was ignited by the
flame from a bunsen burner located in the
same hood. In an attempt 10 close valve,
the employee re-entered the roomy without
Wearing protective equiptnient, was avercome,
and struck his head on the edge of 2
bench as he fell to the floor. He was res-
cued by another emplovee who was wearing
a.demand self-contained breathing appara-
s, He was hospitalized for three months
and as a. result of -this incident lost his

ANOTHER SOLI'ENT INCIDENT .
“Twe electricians, journcyman and appren-
tice,” were working in a1 concrete pit—
four by six foot top opening and standing
on the bottom, the ground level was in. the

‘proximity of their eyes, nose and mouth

Repair of the small motor involved using a

‘solvent an inhibited grade of 1,1,1-trichloroe-

thane. Approximately 10 minutes after en-
tering the pit, the one electrician appeared
to bie. swaying, somewhat in a stupor and
somewhat incoherent. A combination of
lifting and pushing forced the man out of
the pit. The other clectrician used the lad-

T STa)
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A few minutes exposure to fresh air and -

the “overcome" clecirician stood up and
walked to the dispensary, Examination re-
vealed him to I coherent and no. signs
of narcosis. He rested for about half an
haur and returmned to his job—by this time
the job in the pit was completed.

A few pertinent facts are in order: sol-

vent was not spilled on the flonr of the mt, .

the “overcome™ electrician had returned to
work that morning after being off for sev-
eral davs due to a bronchial inflammation,

and the other electrician never demonstrated

or mentioned any il effects.

INERT GAS IN TANK CAR
A tank cleaner entered a'tank car (which
had previously contained caustic soda) ‘and

Caarted 10 wash it down with a hose wnh

ihe bottom outiet open. After failing 1o
reappear in a narmal time, investigation re-
vealed the man lving in the bottom of the
car. Upon removal and atlempts at resus-

.citafion, it was determined that he had died

as a result of - weak alkali solution having
been taken into the respiratory tract,
This is strong evidence that the inert gas

used to unicad the cur was a byproduct of

chernical operations, low in oxygen and
could have contained carbon dioxide, cartan

Cmonoxide, nitrogen and other constituents.
~Upeon checking the air oxygen and 2000 ppm

reducing gases which would commenly be

ol
reported as carban moanoxide.

Trasmuch as the official coroner’s report

stated that the mun {ell 1o the bottom of the
car apparently due to heat exhaustion, there

was no significant publicity concerning this

incident.  Correstive measures have been
taken to avoid any recurrence.

TANK JORB CLAIMS LIFE ,
A maintenance meckanic lost his life, and

is assistant narrowly cscaped in tank. inci-

dent,
* Repair wark had been scheduled inside the

tank to begin after lunch, and two men as-”

signed 1o the job. The mechanic decided 10
look over the job about 11:30 am. and went
into the tank after sending his helper for
certain supplies. The inert gas (which con-

“1ained essentially nitrogen. with small per-

cenmtages of CO and CO:) supply to the
tank had not been shut off, since the me-
chanic. had not informed anvone of his
entey. The mechanic was quickly overcame.

" aeer recovered
e kettle)

His helper returned & few minutes later,
shouted for help, then went. into the tank:

" to aid the first man who was unconscious.

Before help arrived, the helper was ‘also
overcome, but both men were promptly re--
moved to fresh air. The helper was suc-
cessfully revived, but the mechanic could
not be brought back to life. o
Failure to. follow established tank-entry
procedures was the reason given for this
faality, , o
: INERT GAS. .
Two men: entered a kettle -to repair an
agitator, which is normally a two day job.
On the firet day nothing -unusual happened.

On_ the second day the men went into the

kettle, worked for an hour, and came up
for a coffec break. When they re-entered
kettle, they began to feel weak. They were
actually oo -weak to-climb out of theé man-
hole after 15 minutes, but finally crawled
out. They came to as they stepped oit into
the  air, : C

After investigation, it was discovered that
une of the men had opened an inert gas
line, instead ‘of an air line. Close 10 the
top uf the kettle was a section for a hose
line 10 be piped 10 outside the building.
The hose was only half-way down into the
kettle. The inert gas was heavier than air,

when they bent. over 1o pick up tools, they

would get inert gas until they eventually

were made il
. s

An engineer went down toinspect a -’

kettle. He began to feel sick and came out.”
Upon investigation later they f{ound the
kettle- had been “blown-out” with enert gas,
and did not iollow through by removing the
gas with proper air ventilation. (The engi-
immediately upon leaving

* * =

A man went into a non-enameled kettle.
The complete kettle was blanked off with
exception of entrance. The kettle had béen
“Down-out” with inert gas. He wag over-
came,. It was necessary 1o resuscitste the
man quite 2 while before he recoverid.

JLILUMINATING GAS IN TRENCH |
- Two men were. working in a. series of
thiree by seven by seven {oot trenchas dug
alonz a 73-foot length of a street. While
tapping a high pressure. illuminating * gas
main 1o install a jumper line into a low
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pressure. main, a drill dipped and opened a
valve in the tapping machine,
“feazed inte the trench.

One man unmcdxalclv Jeft the lrcmh hut
A laborer standing.
on the hank ohserved this, and immediately

the other was. overcome.

descended inta the trench. He tied a rope
around ‘the waist of the unconscious man
beiore he, too, was overcome. Meanwhile
the foreman-of the job put on an air-line
respirator and went into the trench to cloewse
the valve, By the time the two unconscicus
men were brought to the surface by the
foreman, one was sufficiently il that inhala-
tors could not revive the laborer even after
a half-hour of resusenation. The other un-
conscious man was . revived.

The final score: three men treated
hospital for gas inhalation while one man
was dead on arrival,

MASK IMPROPERLY ADIUSTED

A near fatality .occurred when an oper-
ator went to tighten a chlorine line in the
Waste Treatment Plant and the line disin-
tegrated, thus exposing him to a full blast
of chlorine. He had his face mask on, but
due to maladjustment, he was hospitalized
for twenty-four hours.

NARRON® ENCAPE
A plant protection officer entered man-
hole 1o inspect water vidlves, Loll.mccd afrer
about three minutes. was unconscious for
three and one-half hours, revived by artifi-
cial respiration. If there had not heen
another officer watching and a truck with
a rope on it nearby, this would likely have
been a farality. A six inch artificial gas
main 30 feet away had breken and the gas
had seeped 1o the. hold. No respirator

Wis worn. S '

METHYL CHILORIDE

A leak developed in the methy! chioride ‘

compressor which was-being used to transier
methyl  chloride from the drier- through
a tank 1o storage. The feak was first dis-
covered by a foreman who had heard the
compre¢<0r pounding and who entered the
arca to m\ciug'\lc

Two men inhaled excessive qu'\mmcs of
methyl chloride. ” An operator entered the
arca with a filter type respirator, but left
when he detected methyl chlaride through
his respirator. Shortly afterward he was

Gas was re-

at

St appears that one operator

Jor entrapment exist.
Ccal plants, personnel are often widely spaced

-ohservesd staggering and
He was wearing a dust
men were given Oxygen
dispensary, Each of the
white mmp)c.\'inn with a
tone.

An exumination of thc compressor after
the incident showed a crack along the hase
nt the vompressor housing. This was caused
by hquid methyl chioride in the compressor.

JThe tank had been {ull
and had been frosted over,
presence of hiquid.

The incident was caused by
1o transfer through the full tank:
' COXNYGEN WASN'T THERE!

During degreasing operations involving the
use of Freon-113 (Trifluorstrichloroethane),
: “fell into the
tank while attempting 1o disengage the bas-
ket. The other operator, without calling
for Yelp, immediately entered the tank 1o
go to his agsistance. Both men lost their
lives die 10 suffocation in the oxygen- -defi-
cient atmosphere. _

In fire safety, we h.’wc long hammered at
the paint of .calling assistance lefore tack-
ling any fire alone. The same point should
be reiterated agatn and again in training
personne} where the hazards of <uffocation
In many larze chemi-

shouting  outside.
respirator,
and  sent 1o the
men had & pale
hright red over-

for three ~davs
indicating the

anempting

and telephones are net always readily avail-
able at all locations, In practicatly all plans,
hewever, 'a fire alarm box is located quite
convenzently 1o all aperating statiens, Pull-
mg the fire alarm box summons trained
assistance and supervision i a matier of
seconds,  Where feasible, emplavees should
he trained to use the fire alarm box instnc-

“uvely to summon assistance before attemys-

g on their own.

In any ease where hazard evaluation dis-
closes the possibihty of suffocation or en-
trapment, personnel should e o thoroughly

“trained to overcome the instinctive reaction

to go inmediately to the victim's assistance
and to " summon help first hv the fastest
available means. :

,!l) 1)-/\’0(;[7:.\' SULELDE?
One man suffocated and
death when exposed to H,8.

This accident was cansed when a precipi-
wation 1wnk overflowed and spilled  acid-

two  escaped

p 1{}1‘ -




.

bearing liquor en .the floor,” The liguor
drained into a sump near the leach station
and was then pumpediinto a reserve holding
tunk. T.ater, pipss {rom a reserve sulfide
holding 1ank were disconnected, allowing the
vontents to drain on the floor.

_The sulfide, during clean-up was \n:hcd
mte the sump and then pumped into the
ame reserved helding tank.. An immediate

reaction generated large quamtities of H,S
Siting the area surrounding the tank, Una-
ware of this, three employees entered the
ared,

The tfirst cmplmcc mllapccd JUSL s he

pas<ed the tank, The. remaining two men
walkedd a few fect further; one collapsed
“and the other reached, a window and called

for help, (ther members arrived and gave.

artificial respiration while the ambulance was

-ummaned. On arrival ‘at the hospiral, the

arat emplovee was pronounced dead.
['rocessing plants and laboratories in the
prozram contain the clements w produce not
suly gases like FLS twst disastrous fires and
explosons ass well. These ean oceur from
an uncontrolled chemical process reaction
nr, as in thig case, {rom improper mixture
< two chemicals.  Infrequently, storage of
imecompatible  chemicals  can be  separated
vhysically for safety, which was done here
afterward. More reliably, however, the em-
piovees should be instructed fully in the
adverse efects of chemical
pessible in the operation.

ALIPHATIC HYNDROCARBONS

A ‘pipe-fitier, aged 26, was

aliphatic hydrocarbon . fumes ‘in a pit 20
feet by 10 feet by 6 Teet deep in an oil re-
fnery’ while he and another man were in-
serting a blank in a pipeling which had been
<hut off.
apparatus supples with air from a hand-

‘pump, 2 Y picce being used 1o supply the

wo sets of apparatus from. a single pump.

While working in the pit, the pipe fitter,
who was apprehensive and difficult to reas-
sure, wns seen to remove his mask., The
safety attendant, wha, with the {oreman,
was watching from ground level, replaced
“hie maszk and assured him that it was work-
ing properly. When the joint was opened,
«me hauid escaped caing to residual pres-
ware, -and the pipefitter endeavored 1o come
awny, Hut was persnaced to return,

Later, when he again attempted to leave

" combinatinns

gassed b\ ‘

Joth men were wearing breathing

the ‘pit, “his .xxrlmc caught.on the

“the handrail and xmpeded his.‘exit.

caused him 10 panic .and he took ‘0. his
mask: The foreman and the safety attendant.

mnmng 1o his assistance, pulled him. to.
safery as he cullapscd His workmate con-.
the pit  without

tunued
trouble, Lo

Adter being given artificial respiration
and an injection of coramine, the pipe-fitter
wis removed to hospital where he recovered.
The apparstus which he had been wearing
was subsequently found to be in good order,
but it ‘was unwise to compel him to work .-

to work 1 'm)’, ,

under circumstances af ‘which: he was ohv1~

ously afraid, , o

AMMONIA :

One aiterncon, while the engine-room
{oreman of an ice-cream factory was stand-
ing near an oil separating unit, there was
a report and ammonia liquid and gas issued -
from the sump. It was later found that the
rulber seal Letween the sighxing glass hous-
ing and the sump had “blown." The cngine
reom was immediately evacuated, the fore-
man taking with him a camster respiraior
!rom a TRC&

The fire brigade was callcd and v.'«mmg
given o all employees in the factory, "As

the concentration of gas was too high for .=

the canister respirator, the foreman was
unable to re-enter the engine room to reach
the ammonia isolating valve. The gas spread
rapidly through the factory area and many
of the 100 employees, mo%t of thcm women,
were affected.

There was some degrce of panic and. some
women were rescued from the canteen by .
firemen, Sixteen women employees and two
firemen were admitted to hospital but only
three persons were detained overnight. Seven
of the women were sutficiently affected to
require notification. Occupants of houses
within-a radius of 30 yards of the factory
were also. atfected, The firm had already
been advised to  provide self-contained

- breathing apparatus and they - were again

advised to keep apparatus of this kind out-

_side the engine room as well as the .canister

respirators. _
THW O FATAL ACCIDENTS WITH
BENZENE I'dPOR
In one accident a laborer, aged 23, was

famally gassed and an ambulance room atten-
Jant and a fireman were also gassed while




given -instructions for four of a series of
16 benzol -tanks to be cleaned after they
had" been steamed out, tested and declared
free from gas, While the laborer with his
workmate was preparing to start work on
a tank which had been ‘steamed out, he en-
quired - about another tank. which had not
been steamed and was told they were not
instructed to clean that tank.

“When the workmate returned after jetch-

ing a respirator and a lifeline he saw that a
ladder and hose pipe had been lowered into
the unsteamed tank and that the laborer had
unaccountably entered without a lifeline or
respirator. After shouting for help he at-
tempted 1o enter the tank, at the bottom of
which there was about 12 inches of hiquid,
but ‘was forced to come out because of !hc
fumes,

During the resctie operations a fireman,
who_ in his hurry entered the tank without
~a mask, was gassed, as was the ambulance
rocom attendant who had donned a fresh-air
mask and a lifeline but disledged his face
mask while in the tanks and lost conscious-
ness.
ration and oxygen bw failed to recover.

The other {atal case was a benzol house
attendant aged 47, who was found lving
prone and unconscious on the floor,
was saturated with benzol. He was im-
mediately dragged into the open air and
artificial respiration was started at once,” this
being continued with the aid of a rocking
stretcher, oxygen also being given. Despite
this treatment, be was fcund to be dead on
arrival in haespital,

When

temperature
been reached it was the attendant’s duty to
reduce the steam =umuemlv to allow distil. .

the distillation

lation 10 proceed in the. normal manner.
If this was not done, the crude motor spirit
would boil rapidly and would eventually
overflow on to the floor. After the accident,
the plant was found 1o be in order, and it
was assumed that the accxdcm was due to
the use of too much steam.

CARBON DISULPHIDE

Following the discovery of a leak at &
rOtary v
for the preparation of carbon bisulphide,
the manager decided that breathing appara-
tus was necessary while repairs were being

The laborer was given artificial respi- -

which

had

‘alve on an electric arc furnace used.

a sink in front of an open window.

ccmhcatc accordmg!y \’\'nhout bcmg in-
“structed to do so, ‘a laborer: climbed up a
ladder to the top of the furnace. _

He was not wearing breathing apparatus
and, bteing overcome by escaping gas, he
fell to the ground about 10 feet below.
After recovering consciousness he was able

" to walk to the ambulance room.

FOUR CASES OF CHLORINE

_ ‘ POISONING -

In four cases in which only slight expo-
sure to chorine gas occurred, the -effects
were stated to have been aggravated by the
existence of a  previous chest  condition

One of these cases was a1 plant operator

who inhaled a whiff of chlorine when adding
hydrochloric acid to a reaction vessel under
negative . pressure,” after having put in &
sturry of sodium chlorite. The doctor whe
treated] him in hospital considersd that the
in)mhzirr of 2 small amoun' -of chlorine
had “trizgered off” an acute attack in 2
man sulject 1o asthma. - :

A process operator, aged 32..’whosc expo-
sure to chierne from a leak in a plant for
the chiorination of dimethylacetal was slight,

suffered from cough, breathlessness and pair

n. the chest. The chest physiciun, whe
found a lesion in the left upper zone and
kept him under observation at rest at home
to as.ess the activity of the tuberéulosic
lesion,  theught "the infection was 2. factor
greater than chlorine exposure in this cax
A night watchman, aged 38, said to have
had a previous chest condition, suffere!
from a sensation of choking, cough andd
respiratory tightness following a shght leak:
r.{ chlarine {rom a control valve

“The fcurth case in this group was a fitter,
aged 37, who, with other men was cleaning
an air-cooler plant from which some water
containing four p.p.m. af chlorine was leak-
ing. The other men were unaffected by the
small amount of chlorine, ‘but the frter.
who wis stated to be a heavy smoker, which
caused him to cough continucusly, becamc
uncon-cious and suffered from lachrymation
and cough, '

IMPROPER VENTILATION
A laboratory technician was cleaning a
veesel with a naxture of hydrochioric and
nitric acids. The work was tweing done at .
How- §




} - cver, there was not sufficient ventilation to .

Prevent the worker {rom inhaling fumes to

make him sick to: his stomach, The proper -
npe Canister Rmmmmr was available on

~ the lower floor but :the person was not
fumiliar with its use,

NO RESPIRATORY PROTECTION

Several specific instances are known where
rersonnel should have worn protective equip-

izent and did not although it was awvailable
and the specific persemnel were familiar
with ‘use. For the most part these instances
imvolved professional prade personnel of the
“Jitheult personality” ‘category engaged in
Research and Development. Injuries were
i all of these cases {rom volatile vesicunts,
and though mjuncc were cerious enough to
have resulted in lost time, there was, in
fact, no lost txmc. o

In one instance the me!oxcc “"u con-
vinced 1o use recommended safcty proce-
dures by a combinaticn of greatly increased
supervisory pressure and alarmist industrial
. hypiene propaganda. In another instance
such stresses produced nG apparent effect.

RESPIRATOR). PROBLEMS

\We have had people injured while they
were wearing  respiratory equipment and
also we have them injured by not wearing
them even though they were available. Some
of the latter are the “Smoke Eater” type
who think they can grt .dc'ng without the
stand-by equipment. :

A bhasic’ problem with anw- rcspimmr;.’
protective equipment 1s kmowing the limita-
nans of a particular device,
ropularity of the  sel{-contained breathing
apparatus can be attributed 1o the {act that
s limitations .are far
those that depend on chemucals for air
rurification,  In addition, the operatar does
not have to be comcerned
v.hc.hcr there is sutficient ‘oxygen in the air.

In one particular process we were con-
fronted with a number of stages in which
reactants were more or less open to the
atmosphere. In spite of a number of spot
ventilators  there was a  prevalence of
" noxious odors, most. {ree chlorine.

Chlorine is considered here -for its nui-

sance and noxious characteristics rather
than for its toxicity, Even small amounts
have a definite odor and they usually cause

-the chlorine type ador.

Actually, the -

Jless . than any of

in  knowi ing -

,xor azt addmonal problcm and usu.tlly mdf:d

in a lost time injury “Many ‘times the -in-
dividual would go outside for fresh air
where it was too cold for his condition, He
would catch zold and would come near. to
developing into pncumoma. i

During the time this pamcuiar procc<s
was being developed, operators got used 1o
At this same time
the seli-contained brcalhing apparatus was
not the ;mpultr item it is today. A chemical
cartridge respirator was. what they gener-

ally carried drapcd about zhmr neck. Prob-

ably many times the trcmblc wiis Iocatcd
and the mask removed aiter the contami-
nated area was under control without thc
operators’ having an exposure.

A number of times thaugh, the c1pacn\“
of the cartridge was unknomnglv depleted
by prier uses, Then ag'am. the general con-
tamination would instill in the operator the
iden that his mask wis QK. when 1t really”
wasn't.  The operator would then ‘prolong

" his 1rip bevond limits and have an cxposurc T

To sum up then an oferator:

a. would not kmow the cnndmcns of -
his mask because he was gcucrally..
conditioned to the connmmam

b. ‘would 'not know 1hc rcm’umng c:xpa
“eity of the mask, |

would realize that the m'v.k was not

working but would remain in the

arca thinking he icould get by or

hold his breath a moment longer in
rder to complctc the job.

Ihc sceemd part of tiie pmblcm rcfcn
o the people that do not use the equipment
that is mvailable. Theselare the “Smoke
Eaters™ or ‘the ones that think thev can’
chance it. Even today with the seli-con-
tained breathing apparatls available) this
practice continues. | witnessed an entry m
a comtaminated area (I H {og).

This particular entry was made for no

rood reason at ally Two men were putting
thetr scli-contained brc:\thmg apparatus on.

-and this fellow decided to go in with' a

hanidkerchief over his nose. It turned cut
that the men wearing self~contained breatli-
ing apparatus made the necessary emergency.
shutdown, ventilators soan decontaminated
the area, and normal entry.could be.made. _:




SO, 1!’ l)U.)T
Our opemt:on is cscenhnllv a soap manu-
facturing' plant and -the air in our {actory
is frequently contaminuted with scap dust
from detergents and dust ‘arising from fine
woodflour and cornmeal. We issue our em-
ployees a dust mask (not Bureauwof Mines ap-

however,

T lm device does a modest job of fltering

satished. © Despite” the ‘fact ‘that  we  have

.

“we . have :never::been ‘completely

mucd miisks 1o all personnel about half of :

our’ personnel - prefer

handkerchief wrapped - abaut '

their {ace

which appears to do.a satisfactory job™

“Reprinted trom Buresy of Mines informstion Circular 27%2.°

proved). The filter element consists of a honey- without the unpleasantness of the dust
comb construction of _whipped foam latex. mask.4h
OUTLINE FOI SBECTING ltsmmon nmmm bmu:s
HAZARD
| )
Orygen Toxic .
deficiency ' contaminant
. : 1
. Seif-contained Hose mask | ' ) Gaseous
breathing with Gassous and Particulate
apparatus bilower l porticulute . l
¢ .
) NOT | ' ]
Immediately immediately - Dust, mist,  Air-line  Abraswe - -
o dangerocs dangerous or fume  respirator . blasting
to life to hife - respirstor reupiratoc
e P vy
I T 1 T T
Self-contsined Hose mask . Gas  Airline _Hose mask  Chemical
breathing with mask  respirstor . without cartndge .
apparatus blowet blowes respirater
S lv T NOT
immedistely - immedistely
dangerous dangercus
to kit to iife
i 1
| B T 1 ™ b | 1
Self.contained Hose mask  Gas mask Air-line - Mose mask - Chemical
bresthing Cwth with resperator without  cartndge resperator
apparatus blower  special filter . biower with
: : 1pecial flter

to "use an " ordinary
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fuels solvents. \'apors, dusts. :
“and toxic gases).” When these van.mons are

small we -say that thc air’ is purc, but.,

v . AIR POLLUTION
\o sxmple )ardsnck has yet bgcn dcnsed-

underway,and thrcshold lirmut valucs (maxx
mum allowablc conccmrauons x’or mdustna!

problcm exists from dust br‘ pollcn {such -

as rose fcvcr, hay fc\'cr, or rag'm.ed fcvcr)

relief. of such condmons

\{ost brcalhmg air ‘supply ‘problems ‘can:’

_be ‘controlled with adequate ventilation. */
“aircould be propcrly treated to remove par-
ticulaze “matter, noxious Vapors,' ‘and “toxic
"gascs, hcatcd or cooled, and then distributed

.»_'reqmrcd ‘breathing - can be-reduced to:a

minor .problem insofar.'as purity of air 'is+*

:cxmcemcd Unfortunamly. adequate ventila-
tion ‘and air .treatment’'is sometimes impos-
sible or unpmcnml where emergency action
must be’ takcn to preserve life and property

Thcrcforc. we must - provide man - with
. r(.spxntory protection if we expect him to’
survive. - A glance at the case histories of - .

incidents collected at random “from ‘many
. o . . o b . }

‘tcctors in the smoke'of :

same_ room . in  which’




: (dlspcrsmdc):;; (pamculatc :
ontaxmnants)—«iusts. 'f:;mes and mxsts.'

better c!assxﬁcauo of a 'osol “is based on ‘
ph

produce no known
Il mm ca bonatrc magnesium

al Jmmnm

Mxmma! .pulmonary ﬁbrosw-producmg
banmn,compomds, tm, iron oxides

i recognized : ‘that’, they
; ﬁltered, screened, ‘or ad- W
sorbed rom thc ‘air iwith ';propc.rly desngned‘

; housandth of a' xmcron in
| size (1/micron equals'39.37. millionths of an : ,
inch “of 0-4 centimeter). ‘Many dusts"-. ize " on. contarmnams :
are also fire ‘and: cxplos:on haz.mds' V.o has greatly improved and speeded 'y aml




The> are. dmded mto t\no gcncral groups

action is limited “to u'nnon (suct '\c'_"_.

h\'drogen charide] )

b. -Action exiends to systemic cﬁcct ‘(such
oxxdcs 01 nnmgcn)

Some of thecc ‘gases and’ \'\pors havc pro-

nounced odors, bm .the - nose " cannot - bc
depcudcd upon as a reh.xb)c method of €s-
" conccntn(xons :

2. f4splx\'.r|an!: are” substances whxch de~

pnvc; the body tissues of “oxygen, causing
hypoxia - (o'c\;,cn s!an:mon) Two general ~ibe
methods " of -action * ar kno“n. simple

asph).\xants (such ‘as - rmrogcn, hydrogen,

hchum‘;and mcthanc), ‘which dilute or:re- .
placc ‘the oxygen partial pressure’in air; and,‘
chemical ® asphyxxants (such as carbon mon-

.example, at.
+sub-sectio




smnccs whxch romc to mi whcn the word
,.anacs;hcucs the,




; uy .
iin ncm—cmcrgcncv sxmauon
‘2h'm 01 pcr cent. 15 cncoum«.rcd

chlondc. thc boron’ h\drxdcs ‘and"'mhcrs are
100 toxic ‘even- in low concentrations” for re-
hance to te placed on simple cartridge 1y
respirators.

NOT FOR ODORLES_ GASES

_'Chcrmcal carmdge resp\ra
sed ;against - gases .whtch

or ~whose “odor “threshold is ‘high,"since the .

only .warning of failuré of thg;‘ respirator or

of concentrations which are above the ability -

Methy! “chloride #:

is'an examplc of such a gas whose wWarning

""i'gcncnl ‘as chcrmxcal carmdg T ]
except they are flective in. (.umcmrauons ‘of

of - the respirator is odor.

properties are.too slight for. pracncal pur-

pose " Substances which are “highly. irritat-/
mg o'the eyes, such as sulfur dioxide," re- )
quire “eye’ protccnon (such ‘as a “gastight

goggle, an air- supphcd hood ora full- facc-
‘piece), Gl

?'Sevcral hcnm'nor) (tmr producmg) sub-'.

any "specificiig

group. of ‘gases for which Lhuy are’ desxgmd‘»
of not more than two pcr cent in’ airior'a’

tances,:such as -benzyl chlondc, are in the™ "

same’ cla.ssxﬁcauon and a’ respirator ‘alone

is clearly madequate Some substances, such
as carbon ‘monoxide,  cannot be ‘stopped by i
a’ chemxcal cartridge * (except :by -the Hop—1 \

in the T)pc N .-universal gas mack
“in Zthe »miner’s" pocket el f

thoma scartridge respirators ‘will protéct
agamct ‘ammonia up ‘to: 1,000 p.p.m.;* while
eye irritation {rom ammonia bcgms at nbout

, ’700 p.p.m..

Mcrcury cartrxdgc rcspxrators are cﬂec-

tive agmnst concentrations of mercury vapor. i ¢

normally ‘encountered at ambxem tempera-

- mreS“but service llic is” P’°P°m°“3‘°l5
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p:cccs, may find of interest’ mo ‘methods of
mcom)ntmg lenses ms:dc a factplccc 'One .
method eonsists of wire “frames ‘which fit
around the cxrmml'crencc of -the sight lenses,

: opcmng in, the y
¢ inhaling gcntly 10 see, lhat the facepi
,fcm!lapSc on; thc\ face, another techni

“acid” gnscs and carbon .
ulfazc {to. progect’ “against. ¥
;gel andother’ drvers :: ©
- (o' :cmovc-momurc bolh before and after
- :heTHopcahtc) .md Hopcaluc ntsclf (a nix- .

. ceipt: from !the m:mufacmrcr ‘and that ‘they ~ A5 €S
. . be *discarded ‘as’'soon ‘as’ they .have. gained nerve gases)- ‘and’ mll not : protcct agmm
'4: grams “This 45 .,grams Limit wis-imposed urbon mcmo:udc ammoma and other. gases
limit ‘of ; the dr)ersj,l : : rece




pl:ablc gas;acrosol ﬁltci- ima-;
,ads ox this- matcnal arc enclosed
.facc

1 should ‘be- noted ‘that - thc D
the “existing and the new: Army,ngas‘ masks
should be used for - purposes for; whichithey
were: dcsxgned onl) Af ter boﬁzh,\\’orld_fi\f\’ar

dcsxgncd - with  serious
It is xmpon:mt tha

breathcr thc use” of an’"air~ suppl)
some remote - sourcc whcre ‘the -airis . _not

ment has,rc‘nl advamagés but “this" equip-
ment :is’ sub;cct to definite limitations. The
simplest type is the Bureau of ‘Mines Type
B hose mask, which is a facepiece to which
is ‘attached a hose without ‘a“blower which
must extend to a resmrablc source {of air.
This mask’ depcnds on’the brathm 7 acnon'
of thc ‘wearer ‘to move “the” air, o
reason, a, maximum hose length of 7.: feet
has, been csmbhshcd for &hc hose mask with-

P
hand ‘or ‘by ' power - (power. blowers . do ‘not
carry ‘Bureau of Mines approval) are used
to ‘supply Bureau of Mines Type Ahose
'masksi.i up to 150 feer. All hoscc. should-
i -at the blower, '

spirable ‘source - ‘of air mtist be as-
sured, and*a “*safety man’ “mustbe "presént
¢ blowcr at ‘all- txmcs “Fouling - of ‘the
hosctmay cutoff “the “air “supply,” and“the -
‘exit route must bc thc same as thc cntrancc”




is used for head, face and respiratory pro-
_tection. Dcpcndmsz 0n, the.particular-{abrig;~-s

plashc. or composmon used i its construce
_tion, this -suit allows work inside tanks,
reaction vessels and other confined space
which still contain a hazardous atmosphere.

Properly used, togcthcr with saf\:guards 1o
insure that the wearer's air supp!v and life-
line are always in proper position and work-
ing order, this suit has mcrcascd safety
and decreased opcr'umg costs in maintenance
work inside tanks ¢ontaining materials which
are corrosive or are easily absorbed through -
the skin such as aromatic amino and nitro
‘compounds, The same limitations noted
above for air-line respirators should be

noted.

¢ Regardiess of the type “respirator” used,
- a definite program &f comtrol is necessary to
. insure the device is used properly, is prop- -
» crl) maintained, and ‘that it is doing what
is expected of it. After the Canadian Chalk’
River atomic rtmor incident, respirators
were used to prevent inhalation of radxo-l
active contaminants. This program was suc-
- cessful only after a respirator official was
~appointed to control the use and mainte- -
nance of rcsmramrs regular urine-samples
- were analyzed to show definitely the degree
of absorption, and an xmprovcd respirator ’
was made available. :

' C. SELF-CONTAINED BRE. ATHING
_APPARATUS

. Self-contained breathing apparatus supply
comp&ctc respiratory protection in any con-’
centration . of toxic gases and under any
oxygen deficient atmosphere. However, cer-
12in gases and vapor will cause systemic
poisoning by skin absarption. Although a
small -group, these cxceptions are highly
important, including hydrogen cyanide, nitro
~and amino aromatic compounds, ‘cthylenc
imine, phenols and a few others: These
gases and vapors rcquirc complctc skin
‘protccuon of an 1mpcrwous type in addi-.
uon to respiratory ptotccuon

EARLY REBREATHING APPARATUS

The’ carly sclf-contained rebreathing ap-
paratus, which was imported from Europe,
had. serious deficiencies. Loss of life was
reporied by users in this country; .19 acci-
dents are reported involving 26 facilities
between 1911 and 1940, due partly to equip-
ment f{ailure and partly to improper use

' s.msfactury' m thc hands oi

‘this apparitus. A minimum of : 20 hours . .
‘initial tr:mmg is rccummcnded bv the Bu-

in significantly less than a half-hour.;

with compressed oxygen or campressed air,

‘the "hadi-hour type, with the lirge cylinder

“it difficult to craw! under equipment. Climb-

‘demand  apparatus

users.

The first self-contxined br&thmg appd-,
ratus to be approved by the U. S. Bureau
of Mines was of the two—hour rcbrca:hmg
type. - . ;
Thc ox\gcn rebreathmg t\'pc appuzratus

s relatively heavy (39# for the two-hour
ty})e) and i5 bulky. Most self-contained
(closed circuit) oxygen breathing appara-
tus in’ use ‘today require mouth breathing

vith 3 nose clip, but a full faccpxece. has
recently been approved. Careful training
is required in use and in maintenance “of

reau of Mines, - : B

RESTR!GS MOVEMENT

Demand- -type air and demand- t}pc pX¥ gen ;
breathing apparatus is avaxl.ablc in half-hour,
quarter-hour and 7% minute ratings.’ Only
the half-hour demand apparatus is. Bureau
of Mines approved; the Bureau’ has no
approval schedule at prcscnt “for, any'self-
contained apparatus of less than a half- hour.
Although the schedule of work on which -
the Bureau's :hali-hour rating is.. exha.us
ing, large men under extreme  stress: _have
cxhausted a half-hour (40 cu. ft.)) C}hndcr

Differing only in whcthcr it is supphed
the apparztus- weighs nearly 30 pounds ifor

(40 cubic feet) on the back. It is relatively
awkward to put on and it restricts action
in _confined spaces. With practice, it may
be put on and into operation from a moumed
backboard-in less than 20 seconds, .

The back position of the C)lmder makcs

ing in and out of small openings, such as -
manholes, requires care when wearing this
type apparatus. Operation of a motor ve-
hicle is awkward when wearing a cylinder’
on the -back. (15-minute and ¥¥4-rminute -
' use smalier- cylinders’
slung on the side of the wearer, which ..
overcomes this objection to soms extent. )

The purity of the air or oxygen’ { with”
which the cylinder has been charged should .
always be questioned since other Fases, such
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as nitrogen, acetylene and carbon dioxide
and gas mixtures other than air have ac-
tually been found in “breathing air” cylin-
ders. Errors in compressed “air used for
bhreathing may ‘be rapidly fatal, and every
newly-filled cylinder should be checked 1o
insure it actually contains - “breathing air,”
-regardless of the source of supply.

Unless the user has his own compressor
producing air of an unquestioned purity, no
cxvlinder should be put on a demand breath-
ing apparatus or air-supplied’ respirator,
hood or suit until the coutents have been
checked for purity. The Orsat gas.analyzer

" or the Beckman paramagnetic oxyvgen ana-

Ivzer are often used in analyzing oxygen
‘percentage while carbon monoxide may be
checked with the National Bureau of Stand-
ards colormetric tester available from two
manufacturers. _

High pressure: evlinders - may. leak, and
frequent inspection  is necessary 1o insure
that the air or oxygen-is actually available
for use -in an emergency. H\gh pressure
valve, gauge, and demard regulator must
be maintained in top operating condition
by inspection and a regular preventative
maintenance schedule as  recommended
the manuiacturer. B :

ATMOSPHERE CUTS SERVICE

1{ demand-type apparatus is. worn in
environments where pressure above one at-
mosphere 1s present (as in caissons or tun-
nels under higher than atmospheric pres-
sure), the service time is reduced as the
pressure increases. This is also true of un-
derwater use of. the regular demand-type
apparatus; a special adaption is available
for underwater swimming. Other peculiar
- effects have been reported when demand and
closed circuit oxygen breathing npmmxm
was worn under pressure.

The use of oxygen in aimospheres above
two atmospheres abisolute pressure should
be avoided since oxygen produces a toxic
effect under such conditions.: For periods up
to 12 hours at normal  atmosphere pres-
“sures, however, axvigen may be used without
apparent ill effects by healthy persons—
persons’ in. questicnable physical” condition
should not*wear any cmergency breathing
cquipment, "but “should remain away from
contaminated air and underwater,

When the supply of air or oxygen has
been depleted, the supply in the demand type

“asphyxii can occur.,

- whistle (Pat.

- revision

by

‘wen analvzer,

‘and - the ‘face-
immediately or

apparatus cuts off ubruptly,
picce must be’ removed

cquipment an 1ulomatib warning
No. 6H105) which will stant
the cylinder” pressure i'ills

tional

1o blow when

e 300 pound./ square inch, 10 aid in warning

the wearer 1o return to fresh air at once.
The seal arcund the facepiece must be

“absolutely gas-tight.in a toxic aimosphere.

since in the demand-type apparatus the face-
picce is under slight nepative pressure
momentarily  during the beginning of the
inspiration. phase af the cycle. A recent
by one manufacturer climinates
this negative pressure part of the eycle
Another novel Teature of another. demand
mask (34 cubic feet of air or axygen di-
vided hetween two 26 cubic foot cvlinders
for balance) is a plug-in attachment car-
ried with. the mask for administering re-
Suscitation 1o an overcome person an-the- -5pot
while still in a toxic atmosphere.

In the abave discussions, po mention has
been made of the fire and explosion hazard
of air which is richer than 21 per cent in
oxygen, or of pure oxygen itself. Certainly
air shauld not be replaced with oxygen,
cither in a breathing apparatus, in a ventila-
ton technique, or for any other purpose.
without {ull consideration of the increased
potential hazards {rom fire, as the oxygen
concentration ’ increases above the 21 per
cent oxygen content of “air. A flammable
VAPOr-oXyEeHn mixture requires only about
one thouwsanith the energy to ignite it as
decs a corresponding ﬁamr_n.«b\c
mixture. ~

The rc:sultmq fire or c\plc»:mn is mam.-_

times more violent. Failure 1o ‘appreciate

. these facts- {which have been puhlished and

well. dcumented for years) has cost manw
lives, For this reason, it is as important
1o analyze a suzpected atmosphiere for oxy-

wen, concentration as for fammable vapors.

and gases, and {for texic gases. By
either the time-honored mine
an oxygen indicator,  or the more re-
cently available Becl'man paramagnetic axy-
rer, it is possible to obtain fast
:md sufhciently accurate oxygen :mal_\'scs
for practical purposes.

Combhine such oxvgen analysis (“hlch wil
reflect inert gases or oxvgen deficient a(-
mosphieres as well as excessively high oxy-

using

us

One British hali-hour .
breathing apparatus h.u ‘available as’ op-

vipor-air -

safety lamp
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‘gen concentrations) with a check for flam-
~ mable vapors' and gases (using one of the
many instruments commercially available),
and a check for whatever toxic
suspected (for CO, for example, the
tional Bureau of Standards glass tubes con-
taining palladium . chloride which changes
calor with CO).  To ignore any one of
these fundamenals ts 1o run ris)

X-of trouble.
SAFE 45 MINUTES

The self-contained oxygen-generating
breathing apparatus is approved by the
Burc:m of Mines, and is rated for 42 min-
vtes. Some of  the models produced for
_the military are not Bureaw of Mines ap-
proved, however. The weight of 14#, car-
ried on the clest and stomach, gives it a

decided advantage both in weight’ and con- -

venience over’ the demand-type apparatus,

- although the chest positien creates limita.
tians in use under same conditions, _
~The highly exothernic reaction. which

generates oxygen from”the potassium supers
oxide (K:0.) evolves significant heat, which
might serve z$ an ‘aulo-ignitien source to
carbon-disulide or nickel carbonyl
under extreme conditions, This tempera-
ture of the  canister surface may reach
230°F, and is equivalent 1o the hazard pre-
sented by unshiclded incandescent lamps,
hot  plates nnd  sieam pipes in such an
atmasphere..’ :

When worn in hot areas, or while work-
ing hard in the heat, the axygen gencrated
may occupy a volume! which requires
“dumping” of

comiort. The apparatus requires care in
starting, cspecially in sub-freezing tempera-

wres—ior this reason 1t is considered good

practice that both the apparatus and the
canisters be stored inside or in 1 heated
ruck cab or auwtemobile,
paratus be thoroushly started abave freez-
ing temperatures, if possible,

“ Unlexs the sub- ircezing starting is thor-

'«mgh the wearer may be awarg.of insufli-
flent oxyvgen durmg the first few minutes,
vy a fecling of “light headedness” and diffa-

calty in coordination. " 1{ such a condnion
s noted, he should return 1o fresh air,
deflate the bags and re-start the apparitus,
until the breathing rate and the generating
vate balance before re-entry. o
In inserting the canister in the canister
holder (canister is stored separately), care

.canister. brought. sceurely into place
INEIIRTS
Na- -
- The tar:c;ncuc should not’ be - donned;

- promptly disposed of to 1mur<, thc safet)

" line,
vapors”

surplus oxygen to. maintain,
than two ﬁmm;phcrcs absolute,

and that the ap-

Jess than 30 minutes,

regulatars as on the larger approved dw;ces.

: hrcatluu;, emergencies can be brought under

uﬁm be c\crcnscd to :nmd cuts from the:
torn top seal when removing it, and “the
“after,
it has been punctured by the sharplpoint
clquned inio the apparatus for that purpose. -
until
“iresh
used uf any

the canister 15 completely seated. A
canister should always  be
c‘mcrgr'nC\' ) . . .
Once opened, a canister will contmue to
evolve oxygen even when removed ! from -
the apparatus and_ re-capped. To entcr a
hazardous .nmnsphcrc with a2 used canister -
is a highly daungerous practice—a ;{resh.
canister niust be emploved to insure safety. .
In view of the relatively high cost of  these
canisters, the temptation 1o re-use canisters -
is greatr, bnt should be 1\‘md<~d, and canisters

i

of the next user.
DON‘T RE-USE CAN!STERS ,
The disposal-of the self-contained oxygen- -
generating canisters must, be performed ac-"
cording to‘the instructions. Oil, grease, 'gaso- .
or ‘other flammable or  combustible
liquids must be kept from the cmvter mouth,
or “un explosion will occur: Only Yclean
water in Lu;',c quattities ‘should ‘e used to
destroy a: camister. The canisters -should
be promptly disposed of, dnd not ‘be:left

siting. arpund  where they could 'comact,
combustibles,
For reasons noted undcr discussion of

demand-type breathing apparatus, the - self-
contained loxygen-generating apparatus
should not be worn under pressures gre‘ncr

Nmaller Selj-Contained Hnathmc ami
Cxygen Inhalation Devices :

UL S, Bureau of Mines’ approvu. for;self~*‘
conmtained breathing apparatus currently
makes no provision for apparatus rated for -
In emergencies where -
a smaller,” Iéss cumberseme device with a
shorter ch would give adequite protection,
the only available devices until recently
were regxi}ar demand masks with smaller -
eylinders for 20, 15, and 7¥% minutes’ serv-
ice, using the same facepiece, reducers and:

l\cxor‘mzmg that m’my ¢ perhaps most)»ﬂ

comtrol in 10 minutes, and that the first
130cc of expired air contains relatively lit- -
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tle. COy, there is ‘now available a light-
weight device in which .oxygen from small
cylinders, supplemented by the. first 100cc
of the previous exhaled breath, is used for
breathing at a rate of scven liters per min-
~ute. The device is still too new for exten-
sive field experience, but represents a novel
and new appronch to the weight, bulk and
cost of presently . approved equipment.

Anather recent development . is a small
poriable anaesthesia and oxygen breathing

device which is designed for use by medical

personnel primarily, but which has obvious
" application as a “‘self-rescuer” for escaping
toxic atmospheres. The device. consists of a
face picce with pressure limiting valve, an
aluminum central body, a soda lime canister
in volumes of 100cc to 500ce, two aluminum
cylinders, each containing three liters of
oxygen, and a six liter rubber rebreathing
bag. -

Using the device for escape, it is cla;mcd-

a young male adult walking three mph can

travel safely for 1100 yards using.a 200cc

soda lime canister, and 1800 yards using 2
500cc . canister.  Since the complete unit
weighs less than two pounds, and the oxy-
gen cylinders are pocket-size, the device
may -rightly -be called pocket-size, and, i
the hands of trained personnel, should be
useful for self-rescue oxygen inhalation or
resuscitation.

Maintenance, Training and
Medical Precautions

In discussing - respiratery protection, we
have shown the importance of breathing
ugoodu
comaminants, and discussed briefly appara-
tus available, We have stressed the limita-

tions of each type, rather than the advan.

tages, since we believe ‘that limitations were
not as widely appreciated as advantages.
The ideal breathing apparatus has vet 1o be
developed. We have tried to create the im-

pression that a thorough knowledge of the

particular apparatus used is essential for
its safe use under various conditions.

Maintenance of the apparatus in first-class
condition so it is immediately ready for
use at any time is likewise important. Metal
parts ‘of apparatus will wear, tamish or
corrode; rubber parts will slowly “age.”
Facepieces will take a “'set” and must be
d:s‘“ardcd Cylinders, regulators and valves

‘of Mines Health and Safety

.cial needs on request.

-agencies,
‘Health' and Safcty ficld othces throughout
‘the country mine-rescue equipment, and will
‘makie it available to trained perscnnel in any

air, briefly reviewed the major air ,
emergency, . -

on demand-type apparatus must ‘be checked -
{requently .for leaks; canisters ‘on industrial
or universal service masks or- chemxcal cart- "
' rndgc respirators must: bc repl.nccd ’

Wiashing the faccpxccc with an antxscphr
solution or soap, rinsing in clear water, and
drying will assure that sanitation and clean-
liness is not neglected. "This alse prolongs
the useful life of the facepieces. Proper
storage conditions and frequent checking for
deteriorition are as important with respira-
1ory protective equipment as with fire ex-
tinguishers, parachutes and life-lines.

TRAINING DEFICIENT »

Training is the third,  and perhaps most
important leg of the triangle of. respiratory
safety. There is serious. deficiency in this
phase of the respiratory program. Putting
on a device for a few minutes once a year
15 not adequate training. The U. 5. Bureau
Activities,
through its district and sub-district offices,

-conducts - training ‘ courses in first-aid, and
rarious emergency breath-
-ing apparatus. L

also in the use of

The course can be modified to meet spe-
_ Addresses of offices
which offer these courses may be obtained

by contacting the Health and Safety Divi-
sion. of the Bureau of Mines, 4800 Farbes:

Pittshurgh- 13, Pa. This service of the
Bureau s available 10 the mineral and
allied industries, as well as to gavernmental
The- Bureau has at each of its

Curing . training, breathing  apparatus
should be wern for relatively long periods,
in dark and confined spaces, climbing hills
orv stairs, duplicating all manual labor ex-
pected, and in smoke-filled atmospheres by
hand-carried Lights while performing work.
Smoke generators are available, which will
quickly All a room, 2 basement, a tunnel or
a small building wi‘h a smoke that is real-
istie, but which is relatively harmless and
can be ventilated cut without any damage.

The “buddy” system and team drill shounld
be practiced, as in a real emergency, The
use of life lines should be a part of this
training, and should be a standard part of
any underground, tank or. smoky operation.
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Signals as ‘used by mine rescue teams based

on- OATH (0O=0K=1 "pull;

ance=2 pulls; T-take-up=3 pulls 35
help=4 pulls) should be employed and
stand-by men, ready to enter the area for
rescue, should always be on hand.

Hand-carried short-wave two-way  radios
may also prove useful for communication
. between base and feld party. When used
in atmospheres which may contain flammable

.A=ad-

Vapors or gases, any electrical devices should

have a pcrrmssxh)c rating by the Bureav

of Mines for the gases or vapors invalved,

| PHYSICAL EXAMS LACKING

The need for. proper physical examina-
tions for persons wearing emergency equip-

ment has not always been appreciated in the -

past. A regular program of -physical check-
ups with particular attention to the respira-
tory and circulatory system as. well as
general physical condition probably sould
have prevented some cases where inhalation
of a smoke combined with physical exertion

with or without respiratory promccuon has

produced serious iliness.

Pulse rates before, during and afttr ex-
ercise, general physical conditien, moderate
weight, good evesight and proper tecth aline-
ment  (where mouthpiece breathing is in-
valved) are considéred vital to pre-training
by the Bureau of Mines instructors. A
practice of not- permitting persons to return
unprotected t>' smoke or fumes after they
have been overcome and revived, would
help prevent more serious inhalation effects.

Such restraining action may require physi-
_cil force to implement it in practice, since
a patient who ‘is partially recovered from
fume or smoke inhalation may display hughlv
irregular behavior. One recommendation is
that persons sufficiently cvcposcd to smoke
and carbon monoxide to require treatment
should not return ta active duty in less than
four to six hours, while those who have
been rendered semiconscious or unconscious
should rest 24 to 48 hours.

Properly maintained breathing apparatus,
used with {ull appreciation of its limita-
- tons, by healthy persons, properly and ade-
quately trained, will eliminate most “fume”
disabilities in the future. However, the ideal
breathing apparatus for all applications has
not been developed, and may not be devel-
oped until there is sufficient demand for it.

.of the war 1942, just pnor to the fall af the .
city to the jap:mcse

“having just complaed a mission,

_maintained a. full scale- Battle Watch,’read

- was chserved-on our ship; aur blower venti-

_inside the buildings.

- equipment and safety lines. Upon arn\*al we

~unfortunately il! cquipped for such nolcnt

“istered enroute by a fine Australian. mcdwal
team. Of the 10 men rescued, six died from

‘agnimt inhalation of radiocactive particles

Smgaport., \(ah\a durmg the &r!yl

Our shxp was tied- alongsxdc thc docks,
Th;.cxty
was under air attack continually, so that we

for any emergency.” It was. after one o
these raids that a strong odor: of, ‘ammoni

Iatmg system was picking it up. lnvcmga-;
tion by our shore patrol informed us that
large. cold storage plane had been hzt and
that.the local, fire department .was attt:mptmg
to rescue several members who were m;pped

Qur. fire and rescue section 'was dis--
patched . to the scene at once; we' were
equippad for such work with dmxand~t3pc
brc;uhmg apparatus, with proper protx:ctwc

were briefed as to the plant layout and the
possxble location of 10 men inside the build- -
ing with a British type canister tnask for
pro\ccmm We entered the area warkmg
in pairs, and during the next 20 minutes
removed 10 ‘firemen, who had been; well #
trained by the best of British methods, but

conditions, .

\When foind, all men were un:dmscious
and upen removal from the building. were
rushed to the hospital, axygen being admm-

the effects of ammoniy inhalation, fou: men .
recovered completely.

During the entire operation none of our
team - experienced any breathing difficulty;
the teaching of damage control, fire and
rescue work by Naval standards ‘are very
good, Their careful selection of reliable
cquiptment has been the result of careful re-
cc'lrch and experience. - :

NITROGEN IN AIR- LIAE
" RESPIRATOR

Employees in an area were rejuired to
use air-line respirators as-a precaution

H

The air line was also used to ptovide in-
strument air.
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I'ice-Chairman of the Trustees—]JounN Stitwrer, Yonkers, N Y.

Secretary of the Trustees—NEp H. Draxnoxy, }’rcudcnt ' Nationa!
Safety Council, Chicago, T1L o

Members

MeLviw H Baker, Chairman, Board of Dircerors, National Gypsum
Company, Buffalo, N. Y.

James B. Brack, Chairman, Board of lirectors, Pacifie Gas and
Eleetric Co., San Francisco, Calif. ; ' :

S. Bauce Brack, Chairman, becrt\' Muual hm:r.mcc Company,
Boston, Maas.

Warrer F. Cazey, Prcsadcm, Automobile Carriers Inc., Flint, Mich.
( E::Oiﬁuo)

Casox J. Carraway, Bluc Sprmgs }-ar.xm, Hamilon, Ga.

WiLixaM G, CHANDLER, Prcsxdcn\ Scnppﬂ Hm\'\rd Supply Co., New
ox}., N. Y.

-CrarLES R. Cox, President, Kennecott Copper Corp., New York,

N Y.
Creo F. Cwars, Menber, Executive Commitice, American Tclcphonr
& Telegraph Co,, New York, N. Y. :

Warren ], Cusmsings, Chairman, Board of‘_Dir'cctor‘s, Continental
“Minois National Bank and Trust Co., Chicago, 11l

Harrtow H. Currice, President, General Motors Corp., General
Muotors Bldg., Detroit, Mich. -

Nep H. DEARBORN President, National S.Uctv mecxl uuc:xgo i
(E‘x Ofﬁczo)

RicHakrp R. Deurker, Chairman, Beard of l)lrmors, Procmr and .
Gamble Co,, Cmcmnau, Qhio. ‘ . :

J Dovire DxWrr‘r. President, Thc Tnvelcrs. Hartford, Conn. .
\Morse G, Dxm., Prcsndc:nt Union Carbndc: Corp., New Y ork. N. Y.

E. F. bu Poxr, Director, Employee Relations Dept., E 1. du Pont dc
. Nernours & Co.. Inc., Wilmmgton, Del. :
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,Jo»n-' erun:u. Yonkcrs, y

,Gmnct. E meun Omrm chrd ofDirectors, : Railway), Labo

T. 5. Pm,ua Prw:s:dcnt Standard O:I Co
cxsco, Cahf ¥

NOYL
E.uwmm L. bum Chmnn:m, Eth)l Corp.,

Hozeerr E. SMITH, I'm'mcr Ch'urman, Umtcd St*xtes Rubbcr Co.
\cw ‘1’ork, N. Y : ;




' Dx. Al L. CHAme C]um, Dmsxon of Special Health Sérwcc

A.utomcsbﬂc Carners Inc.. Flmt Mich. .
sce-C‘hamnau of the anrd of D:rector:-Du. Lower B, Fxsum

President, North Central Association: of Colleges and Secondary
Schoaols, Umvcrmv of ﬂhno:s. Urbana, AL o

Members

Fu'n. R. Amrus. . dezor The Commercm! '\ppe:d, \{emphxs. Tcnn. 2

J.T BLALocx, V: ¢ Preszdcm. Pacific Indcmmty Co Los Angcla,
Calif.

T. N. Boxn:, Managcr Acczdcm Prcvcnuon' Depn., A.stocmuon of '
Casuahv and Surcty Cos. \Icw York, N.Y.°

'Nosmax E. BorGEzsox, Deputy Supcnntcndent, Stat Dept. of Pubhc

Instrucnon, L:msmg, Mich.

AL E. BrowNn, chc—Prcsxdmt and chxonnl Dm:s.lorvior Lhc \"est
" Coast, Umt:d ‘Papermakers and Pa;x:rworkcrs, P’ortl:nd, Orc.

E. ] BUHNE&, Chairman of th: Board. Szlver F]ctt Motor Exprcss.
Inc., Loum'xllc. Ky.

_Rosexr R. Bukrox, V;ce-Prwdcm, hcnyon & Eckhzrdt Inc.. Chx~-'
cago, L. :

ALFRED W’ CaNTWELL, National Dm.czor Safd} Scn'xccs Thcf
\mcncnn l\anonal Rcd Cross, Washmgton, D C

U. S. Public Hmlth Scr.'xcc, Washmgton, D. C.

joas M Ommv, Emplo:m:
of \f.mufacturcrs \cv& York \' Y B



WAu..«cz FALm. Prcsxdcm
Co., Beston, Mass. -

Kk Fox : Ildizor -‘-‘Succchxful ‘Farming,”

I)cs .\icsmcs Ia.
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. \{xts Rwuovn SAYRE, Ackworth, Iowa

“Prcsadmt

Intéﬁmtibﬁai "f"fciéphonc “and “Tele
"Ncw .York,”N.:Y e .

'HARow G Mama.snou Standard Onl Co (N J) New York N

\iss M,uuov E. Mmmh' Cnmmassnoncr of Labor and Indmtry, Statev

of Mnmc August:l Mame.

W Mn.uum Ch.\mm.n of ’thc Board. Industml
ville, T

EbwAgD C. Myms ‘\sqstan! \'u‘c President, U,

S, St‘ccl Corp., Pitts-
burgh, Pa. o, o

Guy L. Nosre, Man.ngmg Du‘ector National Commntcc on Boys and‘

Girls Club Work. Chicago, NIk

s

Hensy E,
San Irancxsco. Calif.

»

Crirron W PHAL.FN Executive Vice- I’rcssdcm, ,\m:n zan Telephone

1nd Tclcg—aph \rw York. N.Y. -

B 1
- ¢

Mzs. Ivy BAm Pmsr. Treasurer of the United Stntcs. Trmsury'

_Dept., Washington, D.C

A. V. Rouweper, Superintendent of Safety and 'Wcltare. Duluth,
Missabe and Iron Range Railway Co., Duluth, Mian.

Roeerr T. Ross, Manager, Employvee chvxc:; Indusunl I\cl.mons,
Iord Motor Co., Dearborn, Mich.

N

AL Scnwzam'zs Head of Dept. of Agncuhural Iwgm-ccrmg, bm~

vcrsxtv of - an«-sota. St. Paul, Minn. a
Hazrry Szz National
. Railroad Trainmen, W'lshmgton, D.C

Iovcs Ca.. Dzn-

I\oxmi che}’rcsxdcm. \(ctropoluan Lx{c Insumncc Co‘.r

Legtslatwe chrcscmatwc Brothcrhood of R
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Dcvdbpmcm C'h.;mkn-r of: Commcrc- 0
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:\utomo’- . \\’orkt-rs, Dctroxt, chh

'DO\'ALD G. \'AUGH\ Sccretar). Actna Casualn and Surcty'Cc
Hanford, Conn.’

Mzs, GEORGE \\ ELLES, Jn. I)uluth \imn. o 8

Co.. Akron. Ohno.

’ W 0. Wn.sov \Ianagcr of Safcty, Stzndard Oxl Co. [
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