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Maintencmce of Exhaust Syslems An Imporiant Sdety Measure -

Presiding:—Stuasz F. Mrzx, M.D,, Asst. Medical Dir., Chrysler. Corp., i)euoit

: . By JOHN M. KANE -¢
W,mmmmmmm.muwxm

In recent years the safety. engineer’s re-

. sponsibilities have ' increased ‘by leaps and

bounds, Under his widening confral logically

. comes the checking of exhaust systems for

ﬂxeconn'oloilnardousdnstsandfm

This discussion will assume that such haz-
ards are evalumated by the industrial hygienist
orafayeng:wﬁzma'eexhamtvmﬁh

Oontrolledaslongastheedanstsystanfunc- .

tions properly. The word “properly" can
rightly be underscored Because in many cases

- little attention is given to such-an installation
- after ‘the project has been completed. Yet

mechanical exhaust equipment and dust col-
lmrsreqmrethesameaﬂmtwnthatm-
chine tool and other plant eqmpment require
andnsuallymeuve.

Ifthxsp'moeytxscorrect,adzscussxonof

venﬁlahonengmeer.

in quickly setting up a routine check on the
performance of an exhaust system and catch-
ing any reduction in the system’s effectiveness.
The_tools required under most cases are a
manometer (U-Gage), and a short piece of
rubber tubing. The engineer must also have
an understanding of static pressure losses and
hood suction. .

While hood suction readings have rightfully
fallen into a state of ill reputeas a means of
measuring air flow, they do offer-a quick and

accurate method of measuring relative air

flow. Ifthehoodsuctxonlskaownwbﬂean
exhaust system is functioning properly, its
continued effectiveness can be assured as long
as the hiood suction does not reduce from its
original valwe. An expansion of this state-
ment should indicate why this simple mea-
smcmentanbeusedas*amdycbedr.

TheE:haustSym

Exhanstvmﬁlaﬂmxsbyiarthemostpre-
dominant means of controlling dust hazards.
The fundimental elements and the design are

- not altered, whether the purpose of the ex-

haust system is to remove toxic or explosive
particles, or simply to prevent daspersxon for
reduction-in workman fatigue, i -
of visibility or general betterment of work-
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mdndehoodsormdosmthatsnrround

~dust producing areas as completely. as pos-

sible and as close to the source of dust gener-
ation as feasible and branch: ducts ‘that are
connected to the hood so an indraft of air can
be maintained through the necessary “hood

e velocity of the incoming -air

- openings—the
" sufficiently high to prevent material flying-

outward. These velocities vary from 50 to
IOOfpmforfumwandﬁnednsts,mZOOO.Ipm
for large particles forcefully thrown wwanl
opemngsxntheenclosnre.

Thesweoftheductmnnectxonisdeur-
mmedbyﬁtecubxcfeetofartobeexhansted

in the ducts. Such velocities vary from-1000 - ¢ngine

fpmiorfumestoSOOOfpmiorhavyloadsof
coarse material,

Note that velocities have been gaged b
smaunssofpamdsandnmdmdofgm
tion. Dustandfumemrﬁdesmboomll
and have too great mriad: area to be in-
fluenced greatly by the specific gravity: of the

. material. The same velocities are generally
':medtoconﬁneoreonveyﬂlemnzepar-
; ticle of wood or steel. .

Anexhausterisﬂxeusmlairmoving‘eqnip—
ment that maintains the flow of air through
hood and ‘branches. It must have sufficient
capacity to maintain the indraft at the hoods,
and develop enough pressure to move that

volnme.overconnngﬂxemstznoemﬁawof"

air from inertia, turbulence, duct resistance
and collector loss: A dust collector removes
the entrained material from the exhaust sys-
tem, concentrating the material for, disposal,
andprevmhngxtsre-mtrytotheworlnm

DeﬁmhonofﬁoodSuchon
In a branch duct close to the hood, 2 static

.prssmmdmgis called the hood suction.

Itzsamasureoftheyrssmreqmredm

- induce air flow at the required velocity in the

branch (velocity pressure) plus the pressure
lost in overcoming the resistance to air flow

loss).

Hood suction therefore is a function of the
velocity of the air in the branch duct and the

case of getting that volume of air into the .

duct. (Effective dust control however, is a

function of the indraft velocity at the hood

————

offered by the hood (entrance or acceleration _
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andnotafmchnnofﬂnhoodsuchonmcpt. eters
that velocities in the branch must be sufficient il frow

_ %o convey the material without settling and } h?lé.i

obsﬁ;ncungﬂnarﬂowbysudnaccmnuh bole:
tions ’

Anam!ogyandsomeiﬂumuommyhe!p p,g
toclanfythnsfmdammhlmeptofahaust desis
sysmmdwgn , inex

Anantombi!e-reqmamoregastoaocd ‘“a‘
erate from rest to 40 miles an hour than it ‘%‘1
does to travel the same distance at 40 miles sige

per hour. Much of the power has been used Y
‘to overcome inertia and give the auto a ve- leng
"locity pressure’ (energy. not used in overcom- " side

ing friction but available to coast after the

onloubonanddegreeofamdzuon. .
l[umma:tofnoodSucﬁon .
Atmmofethtmmnam or
a " hole should be drilled in each branch -1‘

connection for static pressure (hood suchon)
readings. The hole should be
to the duct, in a straight section (4 to 6 diamn-
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mlwg:fposﬁble) atlastonedumeter
fmnhoodorconmhngdbow Such small

hol&willb&xnaddﬁquﬁohrgerpnottnbe

holes for actual m'manent of air flow.

AverhuonGageuahsfam:yformm:
pmssmmdmgsabove%' Useanmdmed
efisiv Theverhcdtypeunbemade
:'.sulednndedmtotmﬁuofanmch
agﬂnbmtgiastubeam:ronma&dy%'in-
de'dmutmounhedonasupport. )
Tbe gage is: leveled and zeroed and the
length of rubber hose attached to the proper .
" side (either side of the conventional U-Gage).

Radmzcohsistsofmmngtbedxsm

lyobmaedmhcpmsmmdmg

furnishes an accurate check on.per-
ormaince, but the amount-of change can be
qmddy a!cuhted. It has been: prev:onsly

bnnchxiustheamanoeloss which an\llg
mudmwmofpumhxeofvdoutypm-
" sure. Velocity pressure, entrance™loss and
mostpmmlmvaryasthesquareofthe
ve!oatyofwﬂow . ,\,}

lfCFM :cnblc fect - of air per nnnute
oﬁgimllyexhausted

CFl_Is—wb:cfectopretmmm ex~

halsted during test.
SP- Gz hood suction ongmally noted.
. SP» ...hood suction during test

CFM.- crm.\/5P
VE .
or in terms of oouveymg vvelocmes in the
bmnmw—- "-ﬂ . -
FPM- feet per minute ongmal!y main-
" tained -
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5 FPMs =fect per misivte duriig test.
| FPM:.=FPM. SPy .

. Fromtheaboveethons,xtmpow’bleto
approximate the actual volume of air exhiust-
edﬂ:roughabmdtductfromthe‘hoodmc—
tion reading. Such agproximations necessitate
estimation of the entrance loss of the hood. -
Unless such’ estimates are based on consider-
ablecxpemncednymsubjecftoaw
able error. Conseguently, a pitot tube should
beé used for determination of original air vol-
umes and the.use of hood suction’ readings
x&wﬁedtoebechuxforchmxemexhaust
umes,

'l‘he pitot tibe which measures the velocity
'ofmrﬂowmﬂ:eductun,ofoqme,beused
for routine check purpbses instéad. of the
static pressure method . described -above. In
athermseanmdemandmgoihoodsnwon
is ‘essential. The hood suction method of .
checking can more readily be delegated to an
assistant .without’ technical training than the -
pitot tube where care mist be exercised in
reading velocity pressures in the correct lo--
cation with the tube paralleling the flow.of
air. U-gages have been standard plant equip-
ment long enough to climinate any feeling of
unwtamty in lts use.

-ve!oatyoflOtolS%willnotbesnﬂiaeut
to reduce the effectiveness.of the exhaust
system. Thlsrangeuﬂueqmvﬂmttoa
red;zc;’on in static -pressure readings of ‘21
"to

Cmm for Reducm in Hood Suction

A marked mdmhonmhoodsuchonun
oftmbeﬂ'amdtooneormoreofthefollow-
,mgntuns redmedperformaueebyﬁlee:-

haustfancamedbyredmedspeedduetobdt
shppagc,wwonmtororusmg or accumu-
latxo;mmﬁorormmgthatwouldobstmct
air flow;

Reduced periormnoe caused by defects in
the exhaust pxpmg such as accumulatioris in '
branch or main ducts due to insufficient-con-

. veying velocities, condensation of oil or, water
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of material exhausted, or leakage losses .

caused by loose cleanout doors, broken joints,
holes . worn in duct (most frequent in elbows),
poor connection to exhauster inlet.

Lossesmsuchouana!sobechargedto
additional exhaust points added to the sys-
tem (sometimes systems are designed for
future connections and more air than re-
quueduhandledbypremtbm\chumhl
future connections are made), change of set-
ting of blast gatés in branch lines (blast gates

31st. National Safety Congress

_\\

-adjust the air distribution between the va-
rious branches. Tampering with biast gates
can seriously affect such distribution and
themforegatesshonldbelodwdmﬂmm-
med:atelyaftersyswnhasbeenmstalledand

" its effectiveness checked). Increased pres-’

sure Joss througb dust collector due to lack
of mntenanee. roper operation, wear, etc.
varythhthecoﬂectordwgn. Refermop-
cration and maintenance instructions fur-
.nished with the collector or eonsult the
eqmpment manufacturer.

3

Testinig Toxic Atmospheres
By N. R. BERNZ . .
Chief Industrial Hygmnlt, The Fidelity & Casuslty Co. o! N.\Y.. New York. New York

In manufacturing, many operations and
processes of one industry are common to
those of another, although the two indus-
tries may be engaged in the production of
entirely different types of goods. For
example, welding Is used very extensively
throughout the aviation, shipbuilding, auto-
mobile and steel industries; this applies also
to spray painting, electroplating, buffing,
grinding, and many. other operations. Sim-
ilarly with raw materials, various kinds of
acids, ofganic solvents, etc, are found in
almost any type of plant. For this reason
there are certain industrial poisons which
appear .much more -frequently thin others
and which may be found throughout the
entire defense industry. Some of these are:

Dusts To'luéqe

_ Carbon Monoxide Xylene ~

‘ Hydrogen Sulfide Trichloroethylene
Hydragen Cyanide  ° Carbontetrachloride
Sulfur Dioxide Carbon Disulfide
Oxides of Nitrogen  Nitric Acid
Ammonia " Chromic Acid
Phosgen * Hydrofluoric Acid
Lead ~ Hydrochloric Acid
Cadmium Sulfuric Acid
Benzene :

Others which are more directly assouated
with speuﬂc industries are:

Trinitrotoluene (dust and vapors)
Ammonium Picrate (dust)
Mercury (vapors)

Thoron

As will be seen by examination of the -

above list, some of these substances are pres-
ent as raw materials; others are final prod-
ucts, while a third group occurs as by-prod-
ucts generated in the various operations..
Typical- of the first group are the various
acxds, organic solvents, chlorinated hydro-
carbons, ammonia, and carbon disulfide. In
the seeond class “we_have TNT and am-
monium p:mhxle the remainder are
commonly occurring dusts, fumes, gases and
vapors of a toxic nature generated in various’
industrial processes. While the theoretical
possibilities for exposure to toxic substances
in ‘the above industries are far too numer-
ons for tabulation, this list represents those
most commonly encotntered.

Dusts
Silica-bearing inorganic dusts are prob-
ably found in all of the above industries. For
example, mining of the iron ore in the steel *-

mdustxy presents expostures to- free ‘silica
dust ‘in considerable quantities. Buffing,

ml,hl;,‘.‘m

exten
gener

part -

carbit

phous
Fo

h‘m-

classt
1 {

and 2
ber o

2

‘amou

weigl

. dusts

3
comp
dusts
Thes
tamir

. evalu

Be
dusts
etc,

_anott



'

FUBLERABEIE]

g% #E-?;EF’E.?E&

-~

QRPR]Y

%ﬂic‘;‘-‘“iﬂf‘»?”"“" GRS D

Dust Fumes, Ga.re.c and Vapors

extensm:ly in a great many mdustnes,
generate inorganic dusts, which for the most

onsist of ‘aluminum oxide and silicon
carbnie, but also include free silica in amor-
phous and crystaline forms.

For the purpose of quantitative determina-
tion, dusts may be divided roughly i mto thrcc
classes, as follows:’

1. The inorganic typesuchasfm sth
and asbestos, which is collected and the num-
ber of particles per unit volume of air deter-
mined microscopically.

2. Organic dusts of natural origin, the’

-amount of which is usmally determined by
weight. Typical of these are tobacco and flour
) dusts. .

3» Synthetically manufactured  Organic
compounds which mayoccurmtheiormof
dusts, such as TNT. and ammonium picrate.
These substances when present as air con-
taminants in low concentrations are'generally

. evaluated qmntitatively' by chemical-means.

Besides above types, there are also metallic
dusts such as lead, zinc, cadmium, manganese,

et:..someofwhxchwxllbed:scussedundcr'

.anotherhadmg . o

Inorgamcl)m

The most common method for evalmtxon
of this type of dust is to collect au' samples
in liquid solutions by means of an :mpzuxer
(1) and to make the quantitative determina-
tion microoeopxcally. When ulcu!ahng the
dust concentration, usually expressed in num-
berofpamclesnercubicfootofur.the
microscopic calibration factor, the volume of
theumplmghqmd,andthesluofthem
sample are taken into consideration.

The smphng procedure, microscopi¢ ar-

nngement.andalcnhhonsare extremely
'snnﬂe,bnttheacmleomhngxsatedxous

job associated with severe eye strain and
requires considerable experience before dust
counts can be relied upon. In recent years
thenncroymjechonmdhod 2) hasbeenused
for eounung of i :mpmscr amples. With this
method in which the microscopic field is pro-
)ectedonauanslucmtmﬂneeyestmn
experienced in direct microscopic work, is
climinated.

Othermeﬂwdsforevalnahonofﬂustype
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of dust are by ‘means of . electrosuhc pre-
cipitators (3) and various-types of “grab”
sunplers. With the electrostatic precipitator,
the dust is collected in a dry state and cither
weighed as is, or suspended in water and
counted in a manner similar to that em-
ployed with the impinger method. Several
of the grab samplers have microscopes in-
corporated with the sampling device and
these are calibrated in such a manner that

the number of particles per.cubic foot of air .

can readily be obtained by almost instantan-
eous radmgs (4).

'Orsanic Dusts (Natural) "

Thxsgroupasarulelsnotclassxﬁedby
medical authorities as fibrosis ~producing
dusts, and hardly warrants any discussion
mthnpaper.Wbiledmmsdoe:usttothe
effect that some dusts in this class have
produced respiratory irritation, bronchitis,
asthma, etc., these dusts are generally looked
upon as nuisances rather than occupational
discase producers. No official physiological
threshold limits have”been established and
sampling of this type of dust for the purpose
of evaluating an occupahonal disease hazard

has little or no meaning.

Most of these dusts, however, are ex-
plosive when dispersed in certain proportions
mthea:randreqmrecontrol from this point
of view. Considerable work to establish ex-
plosive limits for this type of dust has been

done by the United States Department of

Aznculmre.

Synthetic Dusts

In the mnufacture of TNT and ammon-
jum picrate, both- of which represent basic
war industcies, we are confronted with tmnc
raw materials as well as hygienically injuri-
ousﬁmlproducts.lnthxsmdtsu'ygmt
quantities of toluene,- anhydrous ammonia,
sulfuric and nitric acids are used, all of which
are classified as industrial poisons. TNT and
ammonium picrate are themselves systemic
poisons as well as skin irritants known to
have produeed fatalities and severe cases of
dermatitis.

- A method foi' sampling and detérmination
of TNT was described récently by Pinto and
_Fahy. (5) This procedure calls for the use of
10 -cc. of isopropyl alcohol in the midget
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flow over the wooden floor producing. the ical industry, It is a strong respiratory. irri-
brown nitrogen dioxide gas in great volumes, tant for which safe limits ranging between

The operator not being familiar with-the 50 and 85 p.pm. have been recommended
(Russian investigators 13-39 ppamn.; State .
50 ppm.; Flury and |

-toxicity of this gas and experiencing no im-
mediate physiological warning, remained on of Massachusetts
the job aé‘tempungd' nt;;ldmnf tlhe ﬂoortll:ey mop- Zernik 85 ppm.). :
"~ ping up the acid, 1 of leaving work . ’ e
place for fresh air. As a result a consider-  Ammonia vapors can be evaluated directly
able portion of this gas was probably inhaled. in the field by bubbling the -air sample
He became seriously ill a few hours later through a measured volume of 0.1 N hydro-
and died within 48 hours. Cases of men be- chloric acid in water solution using phenol-
coming sick while doing electric welding in- Phthalein as an ‘indicator; the appearance of
side tanks or in other confined spaces'are 2 pink color indicates (he end point. From
often referred to in the literature. Many of the amount of acid used and the size of the

these cases are undoubtedly due to oxides air sample, the concentration of ammonia

N
L

of nitrogen generated in the electric arc.

While there are several methods known
for the quantitative determination of oxides
of nitrogen, testing for these air contaminants
is not so simple as that for some of the

vapors can be calcplated (8). -
Sulfuric acid canalso be used with above
method. In another method, recommended

by the AP.H.A,, the air sample is collected .

in sulfuric.acid, but the final evaluation is

others discussed in this paper. Incidentally,  fade in the laboratory by standard analytical

in view of the cumbersome procedures in-.:

volved in testing for these gases, the amount
of ventilation required for their control after
blasting in mining and tunnel work is some-
times based on the amount of carbon mon-
oxide present, which can readily be deter-
mined.” With explosives designed for a low
oxygen balance resulting in a relatively high

carbon monoxide concentration and corre- *

spondingly low volumes of oxides of nitrogen,
this is a safe and expedient procedure.

For actual detection of nitrogen dioxide*
the method employing i
iodide test paper is probably the best known.
This paper when damp is colored blue in the
presence of nitrogen dioxide, The method is
non-specific, however,‘,gther.\ specific meth-
ods for evaluation of nitrogen dioxide, and
sensitive at low concentrations are the Griess-
llosvay and: the Bismarck Brown tests. With
both methods, the air sample is bubbled
through chemical solutions_after which the

quantitative determinations are made in the -

" laboratory by colorimetric analysis. Although
- physiological safe limits up to.40 ppm.
have been proposed for these gases, atmos-
pheres which by odor or color indicate the
presence of nitrous fumes should always be
viewed with suspicion,

Ammonia

As stated elsewhere, ammonia is an im-
portant raw material throughout the chem-

starch-potassium .

: MEAns.

Exposure to this metal: occurs very exten-
sively in nearly all types of manufacturing.
The most- frequently encountered " forms of
lead aré fumes, dust and -dispersed pigments.
These otcur around lead melting operations,
, soldering, welding of metals covered with
lead-bearing paints, and: in spray : painting
work. ' )

Sampling of lead-contaminated atmos-
pheres is. usmally done either by means of
the impinger or by the electrostatic precipita-
tor. When the impinger is used, as.is fre-
quently ‘the case when investigating spray
painting and many other types of work in-
volving lead dispersion, the sampling liquid
may be either distilled water or dilute nitric
Regardless of the ollection method used,
. the final evaluation of the amount of lead
present is done in the laboratory by various
analytical methods, the description of which
is béyond the scope of this paper. It prob-

ably should be emphasized, however, that al-

though - some of these metliods are highly
sensitive and the_experienced ‘analysts usual-

" ly well-trained to handle minute quantities of .

lead in their work, it is preferable to take
farge air samples wherever possible to facil-
itate the-laboratory: work. With the large
impinger and the electro-static precipitator

[
)

™l e
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Y with’ samplmg ratu of 1 and 3 cubic.feet of
| air per ‘minute respectively, this is not a. .
problem. With 'the midget impinger, on the

other hand, with a sampling. rate of only 0.1
edncfootpernunuﬁe,thubecomaatxresome
task, especially if the handcranked instru-
mentxsmed.utnsuhe,formmple,a
case in which the atmospheric lead dispersion
is just about on the border line of the safe
limit, i. e 15 mg. per 10 cubic mieters of
m.Fmanmamplemththemdget
impinger, only 3 cubic feet of air have been

.,handled. This represents only 0.013 mg. of

lad in the air sample, which evidently re-
quires a: fairly sensitive amalytical method
and careful handling for a sueussful com-
plehon of the tst. ,

.-.. i - - -
. The United States Public Health Service

(US.PH.S.) (16) suggests as a. safe Limit-

with respect to-toxicity of cadmium fumes a

concentration of 1 mg. per 10 cubic meters of-

air.

well as many other:processes where work in-
volves ‘cadmium-plated articles. Some of you
are probably familiar with the cases of cad-
mium intoxication in a plant in Ontario,
Canada, a few years ago, when 14 persons
wuepouoneﬂ-—two fatally—-dunngannal

Jng of admmm plated rivets (17).

-As in the case of lead, sampling. for cad-

'nnmnfumuordnstmybedoneathermth
" the impinger (with water as collection

-

medium—A.P.H.A.) or by the electrostatic
precipitator and the smpls evaluated in the
by gravimetric or colorimetric

faboratory
-analybalmethods.

At thu -point it probably should be bfought
out-that for sampling of metal fumes, the
impinger has a lower collecting efficiency

.than the electrostitic precipitator, which
‘should be taken into consideration when

comparing ‘results obtained on samples col-
lected mth the two mstrumenu (18).

The metal is used extensively as a-coat-
'mgofu:onandsteelforrustprevenhm,as

- % TRy e L
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. Mereury

The present emergency has greatly a;oel
erated the use of mercury, ‘not only in-our

- ammunition works, .but also in many other

plants directly or indirectly connected with
the defease industry. In some cases entirely
new uses have been introduced for this metal.
For example, a recent development is an
a.ntt-foulmg paint containing mercury, now
used in our shipyards. Application of this
mercury-bearing painit- by means ‘of. spraying
naturally introduces a- serious exposure to
mercury poisoning and calls for careful con-
trol ; thxsapphaalsotothemnufactureof
the paint. Due to the great demand for
mercury and the shutting off of foreign sup-

.phs,manyoldmercurymmesarenowbemg
reopened. so that refining -of this metal with -
accompanying occupational disease hazards '
has expanded considerably during the past

year,

‘The toxic properties of mercury as a
respiratory hanrd when present in the form
of vapors or in a finely divided metallic state
are probably: fairly well-known to most men
concerned with industrial health. A safe limit,
toxicologically, of about 2 mg. per 10 cubic
meters of air appears to be generally accepted
for inhalation exposures. Althouh the metal
has a relatively low yapor prssnre at or-
dinmary - temperatures, mmhgahons have
shown that sufficient vapors are emitted to
produce a mercury hazard in rooms where
this material is used in metallic form.

A number of methods are available for the
evaluation of mercury vapors in air. -One of
the most expedient procedures is probably by

means of the Nordlander apparatus utnlnzmg
a selenium’ sulfide test paper, the color ‘of

whxchdarheasm&epreeenoeofmercury

The amount of mercury present is estimated
by comparing the degree of darkening with a
standard color chart.

" Another. more recently developed method

involves an optical instrument based on the

opacity of mercury vapors to ultra violet light
of a certain wave length. In this instrument,

.therefore, when ultra violet light of a specific

wave-length is directed towards a phototube,

“interfering mercury vapor will reduce the

light received by the phototube and conse-

quently also its current flow, which in tum .
is calibrated in terms of mercury concentras -
~ " tion. This instrument is not specific as it is .
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subject to other ltght intercepting medla snd:
as smoke and fog,

Therema!soothermeﬂwdsfordetuunn-
ations of mercury, entailing condensation of

the vapors and subsequent electrolytic deposi-

tion of the metal, chemical reaction methods,
ete. The first two mentioned above, however,
are the most expedient and yield immediate
results during the field investigations. :

Benzene, (Beniol), Toluene and Xylene indicator

These three aromatic hydrocarbons are
widely used as industrial solvents and ingredi-
entsmanmnberofchetmalmcnons. Tolu-
ene, for example, is an important raw mate-

) nalmourammmuuonmmuhcturmg espe-

cially in the ‘production of trinitrotoluene.
With the increased demand for toluene and
the corresponding sumty of this material,
benzene is rapidiy taking its place as a sol-

vent in many industries. Xylene; which besides”

being an important solvent, also does enter as

arawmtmalmoeﬂamdxemmlprocsss, ..

at present associated with the defense industry

"~ and therefore used in' great quantities. For

instance, in a plant I visited recently xylene
xsusedmtheprodnchonofawhmtypeof

‘resin, which in turn is employed in an article

manufactured for the United States Army.
-All these three materials are dassified as
industrial poisons, although there appears to
be some confusion as to the relative toxicity
of each. Benzene is generally considered as

the worst offender, although this may not be -

due to a greater toxicity of the material per
se but to the fact that it has a higher vapor
prssurethanﬂxcothettwosothatiora

given temperature more of it will be: found
mtheaxr. However that may be,’ the toxic
effect of all of them, once dispersed’in the
air, is generally recognized and therefore in-
dicates the need for s&zctcontrol—wbercva'
they are used.

For the evalmtion of these mbenals some
chamalaswdlasphys:calmethodsm
available. Most of these, however, are com-
plicated and cumbersome, involving sud:
operations as nitration by bubbling the air
througb nitric acid with subseguent oolénmet
ric determination, or condensation of the
vapors followed up by laboratory analyuml
procedures for the final -evaluation.  While
methodsofﬁnstypemybeahsfacwryfor
scientific purposes, for routine sampling in
control work in industrial plants, a'combus-
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tible- gas indicator is far more

Mostofﬂmdevn used r for fire
" prevention work, desi;ned to read. to
wnthinl%of loweraplonve_ﬁmitofﬂxe

of 75 ppa.’ (19) a modified eombnmble )
been placed on themarket,/
which mmures ommmnngmgbe«
tween 0°and 1000, ppm. A spectroscopic
method for determination of benzene and
?é,u;nemaxrlnsbemdmﬂndbyCde

Chlorinated Hydrocarbons
of tluse, trichloroethylene _ard “-carbon

mamthaMofmr (thecompanson .
subsunoe)andﬂntofﬁegasmxnn'ewbe

gas or gases under vbservation. - Naturally
thesamemdingswmbeobhmedforallgas

.mixtures resulting in the same refractive in-
:da,soﬂzemsumenttsﬂ:ereforenotspe-
cificc. With information, however, as to the

typeofmrmnhmmntmmumdmapar-

~ucnlarproblan:t:sanmedmglymefd

msu'umentappllcablemthemmhgahonofa"
grutvanety ofgassmdvapors. ot

Thxssubslancewhxchatordmarywnpaa
moccnrsasaliqnidthhahlghvapor

pnssure.gmeruesto:uc vapors for which’
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A relahvely low: safe limits have been suggested
§ by various. authorities. Russian investigators '
have recommended a threshold limit of only

3 ppm. for prolonged exposures, while the
British of Scientific and Indus-

" 20 ppm. While there is a wide divergence
between these values, they all tend to‘indicate
dlepd.enhal dangers “connected with exe
postires t6-vapors. of .carbon. disulfide.
Althoughthnsolventmybemtered
magmtmmdmtmlopuamnas
.iotmdpnmarilym rubber
industries where it eonsmuauannmpomnt
- raw miateridl. 7

For eralmuonoithueﬂmthe.hr
Hygiene Foundation recommends drawing
tbeaxrdtmwhanalwbohcpohwmhy-
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thatewhld:isdewminedwdmmully. The
British Department of Scientific -and Indus-
trial Research uses' a colorimetric method

e&yhmeandmppamfomawl-
ored cotnpound the intensity of which is com-
paredwxd:smxhrds. Inmolthemﬂam—

- of. tbsevapors,anpld med:od of

TESEATESE

-~
g
§
¥
E
5
g

safetymseoiﬂm

mg. per 10 cubic mefers of air bas been eitab-

work occtirs as‘d mist over the plating baths.

Hydmﬂmandhydrochlmaudsalsoex-
lstmgaseonsfogmashydmgenﬁuondeand

hydrogen. chloride: respectively, A safe limit
ofSpmhasbemwaﬁneforw,

":hilexthasbemsetatmp.n.m.forﬂxe
tter. -
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- Sampling for nitric, -chromic; and sulfuric
T audsistsmllydmebybubbhnxthroogha..
b .sodlmhydmndesol hydmﬂmaud
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nalRuurcb suautedavalueoflo
pp.m.andourownStateofMundmnm,_

droxide solution to foria potassium ethyl kan- - March, 1938.

consisting of bubbling the air. through di- .
"A- New Colorimetric Method for thie Deter-
‘mination of T.N.T. (2, 4, 6 Trinitrotoluenc)

24y 2, p. 24 February, 1942,

f - Avenne, New York, N. Y. Unpubliched data
‘obtained 'through personal comnmmcahou,_

”hmmmamgﬁaw&uwﬂmmuhr

ltshdfordumcaudwh:chmdecu'ophung :

" Leaflet No. 4—Benzene - . R

. 'Leaflet: No. 5—Nitrous Fumes . >t
. Leaflet No. 6—Carbon. Disilfide - i
Leaflet No. 7—Carbon llonoxxdg iff&
" Leaflet No. 8-Phosgen. - g
* Leaflet’ No. 9—Aisine -~ - Pl
» . Leaflet No. 10—Chlorine " ..** -*° i
Leaflet No. 11—Aniline . b:é
Leaflet No. IZ-—Orgamchnpomds .

8. Method employed at the Harvard ° 1§é

Sy O T SV T
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through potassium hydroxxde° and hydro-
chloric acid through glycerol-potassium car-
bonate-water solution. For the final Jabora-
tory, evaluation I refer to standard methods of
the A.P. H A
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Selecbon. Use and Mamlenance of Respiratory Protec!ive
+ Devices*

. By H. H."SCHRENK
Clnef Chexnut, Health: Divi:ion. Bnran of llmu

S]’.PEARCE
M&Chm;GasmdDmSmCm&dWSum
anflﬁnec,?xmbnrgh, .

*Puhlished oi&eDu'adm'Bm
ofnmu. ?md&ew Wuh-

H. H. Scbrmk. chief chemist, H&Jth Dx-
vision, Bureau of Mines and _

S. J. Pearce, associate chemist, Gas and
‘. Dust Section, Central Experiment Station,
Bureau of Mines, thtsburgh, Pa. L

There are several wdl-reoogmzed pro-
cedures for oontrallmg exposure {o hazard-
ous atmospheres in ‘industry. They include
(a) substitution of less toxic: material; (b)
enclosure of processes,. (¢) wet methods,
(d) local exhaust, (e) general .ventilation,
and (f) ‘use of respiratory protective de-
vices. In addition to their employment as a’
control measure in occupational exposures,
rspu'atory probectxve ‘devices also are essen-
tial in emergencies that may anse from fail-

o~

morxmpropetuseofo&ercontroleqmp-
ment,

) Respxratory protectxve dem usua_lly\,mA
employed to supplement other methods of

. control, as a temporary expedient, or when,

other methods are not readily applicable or’

. practicable. Jt seems reasonable to assume,
-however,  thaf where respirators are used,

eons:derahonhasbeengxmtodlefamrs
involved, and that the devices ‘can prov:dc
satisfactory protection if used properly. Their
useshouldnotbearuvedatsnnplybya
proc&ssofchnnnahonofothermethods
are more difficult to apply.

Atmospheric contaminauts mdude

vapors,dusts,fumu,mts,andfogs.ka—
piratory protection against these contamin-

ants may be required for concentrations that -§

arexmmedntdydanguwstohulﬁ:orhfc
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afmeomparamdyshorta:posures,orthat
may” produce injury, only after prolonged or
repatede:q)osures.Also,xtmybenmry‘
tousesud\dmesagmnstasmgletype
of contammant, agamst a combination of

. variotis types,‘or in atmospherw deficient. in
oxygeu. O

To. meet ths.eomhhons mentioned,’ vanous

Two basic-principlq:_have been utilized in
their development—purification of the in-
haled air byremoval)ofanﬁ;e contaminant (air-
R e 0 i e e

to the wearer from an un-
contaminated source (atmosphere—air or
oxygm-supplymg mspmtors)

meymkami- ‘*
'M-pnnfymg respxrators include amsm'

masks and chemical cartridge reanators may
be equipped with ﬁlters for removmg dis-
persoids, thereby giving protection against

. both gaseots and particulate contaminiants.

As these devices. provxde pmwctmn only by
removing eontammants, it is obvious that
sufficient oxygen must be present in the

I AR IV ':ﬁ:'ff;"."l‘"" B D
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the contaminants either. by chemical reaction

or by physical absorption, as on activated

'chareoal.Asnosingle-s‘ubstancehasbeen
discovered that will remove all - types of -
gaseous contaminants, the canister fill - de- -
pendsonthetypeofcontammantagmnst.

which it is designed to protect. Fortunately,
materials are available that ‘will protect

against groups of compounds; therefore, a
. multiplicity of materials is not required.’ .

Formmple, activated charcoal will absorb
orgamc vapors, and alkaline materials sich
assodahmeandcausutewmmveaud
gases.’ Ammonia may be removed by silica
gel or by various materials impregnated with
such substances as _copper or cobalt salts.
Carbon monoxide is removed by catalytic
oxidation to carbon dioxide by Hopcalite, a

special preparation ofmanganseandcop—-

per oxides. The. protection that a canister
affords depends on the thh which
it is filled. For example, a- may be

~ﬁlledthhamatedcharwalalaneandgwc
- protection only against organic vapors, or. .

xtmaybeﬁlledthhalltypesofthennte—

rials mentioned and g'm: protection agamst '

all -gaseous contaminants. For protection
against a single Contaminant the use of a
single absorbent is desirable, as the life of
the canister is longer, thus proudmg niore
eeonomxml protection.

™ It is therefore _extremely important m-f

know the contaminants against which a
canister will protect. To assist users in easy

xdeuhﬁcauon, a classification’ of gas-mask B

canisters has been developed in conjunction
with a color code. This code, which is an
Ammmshndardusedbyallmanufacturers
:fugas masks® in the Umted States, is
ollows:

_tg_pelett& Contaminants proctected against— Colors
A s - Wl
C Vapors =
g st 1Green.

Carbon monoxide .jBlue. .o
Dusts,fmna,nusts.fogs.andsmokshcomb One-half inch contrasting black

AE, etc.
mhonmthanyoftheabovegasaorvapou or white stripe around the can-
.. ister near, the top.
AB Acid gases and OTEAMC VAPOLS wecreermsecnsszmssasssnssnd Ycllow. .
ABC | Acid gases, organic vapors, and ammonia ........ Bro .
N All of the. above almosphmc contamigants........ Red. Filters are mcluded in t!ns
canister, but stripes to mdxcate
. .. ‘them are unnecessary. -
sCanisters for 8 single gai or vapor ‘other than

.colored stripe around the canister Dear the bottom.
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Canister gas masks have been developed
primarily for protection against atmospheres
nmnedxa yﬂangerous to life and are used
mazinly in emergencies. “Therefore, first .con-
sideration has been given to complete respira~

tory protection to prevent even momentary’

failure that might result fatally. These
masks,howevcr,arenotdwgnedforpm-

tection against extremely high concentra-
ons,ande\nunomeesAmroﬂl

. Schedule 14E concentrations are limited to

two per cent by volume, with the ‘exception
of ammonia, for which the limit is three
per cent. The service life of the. canister
depends on the individual characteristics and
the amount of absorptive material used. Al-

though these masks are designed primarily
foremergencyuse,ﬂreywill.ofeourse,gm

+ good protection for non-emergency. situa-

tions, and filters may. be |morporated to
remove parucuhm matter,

Chemical mrtndge respirators usually con-
attached

bs:stofasmallurmdseoramster

directly to a half-mask facepxeee. The umeb
rials for removing the conumxmnu are the
same or similar to those -used in canister

. gas-masks, and filters may be incorporated:

to remove particulate matter. These devices
may be considered unallgumshwdare
designed for protection in ammphem that

- could be breathed by workmen without pro-

tection, but that might be irritating or dis-
agreeable or produce injury to hiealth after-

' prolonged or repeated daily exposures; hence,

primary consideration has been given to lxght-
ness, compactness, and comfort.

Mechamical-filter respirators usually con-
sist of a filter arrangement of some fibrous

.material such as felt or paper, in a holder

connected directly to a half-mask facepiece.
The filter consists of fine fibers criss-crossed
to form a maze or. intricate network of
tortuous passages. The dust, fume, mist, and
fog are removed by physical trapping when
the air is drawn through this material. The
filtering efficiency increases as the dust load
ontheﬁlhermctuss.Thescrwoehfeofthc
filter, therefore,. does not depend on recogniz-

31st National Safety Congresi'. |
the amount. of permissible - leakage depends‘_

e o et

onthemxmologwalszgmﬁmneeofﬁiemte-
rial.- Therefore, various types of filters are

used; that is, a filter may ibe satisfactory °

forsilmdustandnotst:s&cmryfora
toxic dust such as lead or cadmium, owing
tothegmtertomtyofthehtter A filter
that is satisfactory for dust (mechanically
generated, as bygrmdmg)mynotbesahs-
iactory for fmne produced” by hutmg or

sidered satisfactory for other toxic dusts,
themxicityofwhtchdoesnotexeeed signif-
jcantly that of lead.

Mechanical-filter respmtors have been de-
signed for protection against atmospheres

that are not immediately harmful; there- -

fore, primary considersition™ has been ‘given
to lxghtpeu, eomyactnss, and eolnfort. :

Respiratory protective eqnipdwnt that sup-
plies 2 respirable a from a source

tmosphere
_mdependeuto( the wearer’s immediate atmos-
~pheric_ environment is of two basic types—a

hosetype,mwbid:mfmmmum-
inated source is conveyed to the  wearer

through 8 hose or tube, and a self-contained

type, in which a supply of oxygen is carried
by the wearer.

Tbear—supplnngmpuamrsmmeruaﬂy
available may be divided into three types:
‘Hose masks, air-line respirators,‘and abra-
siveblasﬁnghdmetx,hoods;ornnsb.'

" Hose masks consist of ahght-ﬁttmz full
facepueoe,bmthmghﬂacormbes,ahst,
noncollap-

tively - large-diameter,
siblehosehne,andalund—opu'atedblowu
The harness and hose are strong enough for
retricving the wearer in an einergency, and
the hose must not collapse under heavy
waghtandmustnotlnnk.'l‘hemmmn

ablelakage,asdoaﬁntofthegasmasks. - length

but on increase in' tesistance of the filter to
a point where resistance to inhalation be-
comes excessive or uncomfortable. Although
ﬁwﬁlﬁerswillremovealltymofparhcuhﬁe
matter, the extent to which’ the material is
removed depends on the characteristics of
theparucles,sndxus:zeandstate.Also.

E
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’pernnt breathing ' without undue resistance,
emﬂloughth owerishqtopeni;ed.Tbe. )
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mhlnetotheblower must .be in uncqx_x—
{

Hosemasksaresmdi!yeonstrmd.as

“they are designed to be worn in atmospheres.
immediately

dangerous to life and' to afford

E protecuon against all types of atmospheric

contaminants and atmospheres deﬁuent in
oxygei. .

- Special-type hose masks without blower
andgwerallynsedwuhaboutZSfeetoi
hose also are available, Although the hose,
breathing tubes, and facepieces are essentially

_ the same as those for hose masks with a
* blower, the harpess is much lighter and the

demudwgnedforltghmess,mmmess, :

economy, and sunpltutyof operation. Such
" masks are designed- for non-emergency use

or for use in atmospheres not immediately
dangerous to life.

8Ahnr-lme t‘espll'at:;' usually mmf o?

high-pressure . air-supply system, a

- relatively small internal diameter, a detach-
ableoonplmg andatherafnllorhalf--
mask or even a helmet or a hood.

) Anheurforthutypeofmmratorusnﬂly
is supplied from a high-pressure
air system, itmmtbeebeckedtoseeﬁut»
:tdounoteonumobiectiaubleorhzm
ful contaminants. Dust from dust, oil mists,
odors; and even carbon monoxide may. be
present if the: compressor becomes too hot;
therefore, critical attention should be given
to-the air supplied tothue devices.

Altbowh this mpnrator will give respira~
tory proteetnon against all types of contam-
inants, it is dwgned for routine protection

vision is made so that the wearér can breathe
respirable air, should the air supply fail.

.ommmﬁemmself-contamed

oxygcn bmthmg apparatus. These apparatus ’

.piece with valves for direction of inspired

- ahngzotheeyes.Theyalsoproﬁeetaganut» . 1

-‘useqsﬁleyrelatetothedxssemmahonof.

Themostcammondencs forsupplymg*

O g TR TR R
- SR R - ~ e R T
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andexhaledaxr.aregeneratorforwnonng i
carbondxoxlde,andaeooler.'l‘heyopmte o
on a closed-circuit principle, and the. entire -
device is worn by the user. When the cylin-

mission valve, into the breathing bag, wntil ~ :
thebag:se:pandedtozpomtatwhtchthe
admission valve automatically cuts off° the

dioxide, thence through a cooler, and back -
to.the bag. As oxygen is consumed, the bag =
tends to collapse, and the admission valve. - -
automatically admits additional oxygen.

Sdf—conwned oxygen bruthmg apparatus |

atmospheres " deficient in oxygen and are o
designed: for protection against atmosphetes» e
that are munedmely dangerous to life. .. - -

"- }

- Selection of Réspirators

~ The:use of respiratory promctive devices’
as a mntrol procedure requires as much
cousideration as any other control method.
In thé selection of. a respirator, thorough o
cons:dgrahon should be given to various
facmumvolved,snchas ’ E
a me chemical, physucal and toxmolog- R
ical properties - of the .substances against ~
wb:dzprotecuonlsreqmred ..
b ﬂxeeﬁectofthcpmcessesandeondn
uonsol‘useofthesubshmastheyrdatc
to, the ‘possible formahon of sxgmﬁant sec-
ouhxyproducts .
c.tbepmessaandcondmonsofthur'

i

Seras aiann I:A...

3¢ Ty,
e b oo

'mmmmm .
d.anevaluatxonofactnalandpoﬁenml
‘hazards to determine whether conditions im- -
medlatdydzngeronstohfeorhalth might -
arise or whether injurious effects -would be
produced only. after pro!onged or repeated

exposures
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e.tbensfu/reofthedummbeper.
formed by the wearer of protecuve devices
as they relate parucdarly to -restriction of
movements

f antmdersmndmgofthepnnupla,de-
sign, scope of use, hm:tauons, advantages,
and duadvantzges of the respiratory protec~
tive equipment available.

Virtually all applxw.tmns of respu'atory
protective devices are fic-and require
individual attention. ~0f typical
conditions with indication of -choice o appro-
priate mplratory protectxon are g}ym.

Atmospheres deficient m‘owén may be
extremely hazardous and immediately dan-
gerous to'life. Only oxygen breathing appar-
atus or a hose mask with blower should be
chasen for protection under such conditions.
Final choice between these two devices will
depend on working conditions.

For example, for rescue work in mines,
the men must proceed for eonsndcrable dis-

tances from a source of fresh air. Obviously,
hose masks would not be satisfactory, as

w&rersarehnnmdtoadnstanoeoflso‘f::ts;/yd

therefore, oxygen breathing apparatus :
beused.Howevu,forusemenm'mgoog-
fined spaces, such as tanks and manhol
hose masks are genemlly preferred because
they dre easier to maintain and relatively
little training is reguired to use them. Air-
purifying devices should never be worn in
atmospheres deficient in oxygen. .

By very high concentrations is meant
those exceeding two or three per cent. Ejther
oxygen breathing apparatus or hose masks
with blowers are the logical choice, and

again final selection will depend on working
condxtxons. Although gas masks might afford
some protection, they would not be-a good
choice, because very high concentrations in-
dicate a confined space with possibility of
low oxygen; moreover, the absorbents wquld
be used up rapidly.;'l‘be'mzrkéd discomfort
produced by such irritating gases‘as am-
monia and sulfur dioxide and the danger of

. poisoning through the skin by absorption of

hydrogen cyanide limit the ooncenu-aucns
that can be entered.

Concentrations referred to here are those
not exceeding approximately two per cent
but nevertheless immediately "dangerous to
life: ‘Oxygen breathing apparatns would, of -
course, be applicable, as would hose masks
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‘with blowers and masks. Owing to
their weight and mammnce and training
requirements, breathing a

.OXygen pparatus
probably would not be used. The hose mask -

would be satisfactory and might be ‘chosen
if the encumbrance of the hose line were not
too great The most probablé choice would
be a gas mask, because of its Jight weight,

ease of maintenance, and the small amount of - §

'uﬁningreqmredbyﬁxewm The appro-
.priate canister should, of course, be chosen.

Low concentrations are ahncsphu-sﬁhat.

can be breathed without protection but that
will produce discomfort and possible chronic
injury after repeated exposure to them. Hose
masks and oxygen bmthmg apparatus would
nge satisfactory protection, but they would
be given little consideration for such a sitna-
tion for the reasons already outlined. Gas
masks;:chemical cartridge respirators, or air-
line respirators would be satisfactory. Final
choice would depend on actual conditions and
freedom of movement required by the worker.

For pnemnocomoszs—produungandnmsmoe
dust, air-line respirators and pnenmomos:s-
moing- and nuisance-dust respirators or
all-dust’ respirators could be chosen. If the
dust concentration is exceedingly high, air-

es,\_/hm"?é‘s‘p:ramrs would. be preferable. If the

conditions /of work are such as to interfere
with the use of an air-line, medzam@l—ﬁlm
respirators will serve satisfactorily, even<,
ﬂ:oughtheyareawkwardtomrfotmny
kinds of work.

For toxic dust, air-line respirators, toxic-
dust respirators, or all-dust respirators would
be a logical choice. The final decision will de-
pend on local conditions of work and the ma-
terials being used. Knowledge of the concen-
trations likely to be encountered and of the
safe or permissible concentration is necessary
in cvaluahng the protection afforded.

‘Fume is particulite matter formed by
volatilization and tondensation, as. in lead-
burning. Fume is défired because it is a term’
used loosely to refer to gases, vapors, and
particulate matter. Such usage is confusing
andnayludtoscnousmjmyxfamechan-‘,
ical-filter fume respirator is used for pro-

tecﬁonagainstsometoﬁcgasqrvapor;

against which it affords no prouchon. For
fume as defined above, air-line respirators
or mechanical-filter fume respirators would
be the logical choice, and final décision would
depend on local working conditions. -
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Fm:.}i;b protecu:;x must be aﬁorded
againsta ination g,asu
matter (dust, fume, mist, and fog). If the
atmosphere is not immediately dangerous to
life, air-line. respirators are generally rec-
ommended. However, gas niasks equipped
with a suitable filtér or cartridge-type respi-
rators equipped with a suitable filter' may be
used. Final décision not only would dépend

"on the local conditions of werk as they

relate to freedom of movement but also on

" thorough consideration to“ascertain whether

gas masks or cartridge respirators would
gtvc the desued protechon.

Uu of Reepxratnn

Although choice of a suitable respirator is
important, other considerations are equally
so. Obviously, if a respirator is to do the job
for which it is chosen, it must be worn
properly and be kept in good condition. Fre-
quently persons do not know how to wear
a respirator, and if it is not clean it is un-

,plugnttowm Better protection and fuller

s

cooperation dounbtless would be obtained

if the respiratory protective devices were’

kept under the supervision of a. responsible
person who would see to it that the wearer
is properly instructed in the use of the device,
that the device is dcaned and dlsmfected-

regularly, and that it 1s umnmned in first--

class condition.

No instructions are necessary when hard
hats or “hard-toed shoes are glven to work-
en, as they are used to wearing such ar-
‘Ecles. Too frequently respirators are handed
out.in a similar manner. Even the simplest
respirator is comparatwely much more com-
plicated than protective hats or shoes and .is
a device that most: workers are not accus-
tomed to wearing. The principles on which
each device is based, its field of use, and its
limitations, as well as the essential parts,
shouldbeecplmnedtod:ewmmterms
he can understand.- Detziled instructions with
practice~shtuld; be given-to all persons who
areexpecteﬂtowarsuchdevxes.l-‘nrther,
an exp'tanauon of the importance of wearing
the respirator should be helpful in obtaining

~more complete cooperation.

 For example, in the use of mechanical
filter respirators attention should be called
to the importance of a good facepiece fit
and proper but comfortable adjustment of the
headband, and also to the fact that increased

" Dust, Fiines, Gases_and Vapors -

and particulate’

resistance to inhalation indicates that the
filter should be cleaned or renewed.

In the use of gasmasksgoodfaeepxeee ﬁt
is also necessary, and the proper canistér
must be chosen. As the wearer depends on

: odor or irritation to warn when the camster

is exhausted, he must be acquainted with the
warning propemes of contaminants for which
protection is worn so that leekage will be
detected readily. Persons using gas masks

-in toxic atmospheres should have had pre-

hnnmryu-aixﬁngmtheuseandlimitahons

. of the eqmpment.

Al rﬁpxrators approved by the Bureau of _
Mines are furnished with an approval label -
that gives concise information on use and
limitations.~Also, more detailed instructions
that have béen reviewed by the Bureéau ac-
company all approved ‘devices. Both approval
label and instructions should be eonsulted by )

the user.

Cluning and Dmnfectngeep:n!:on

Respirators, particularly .the facepieces,
should bescrubbeddaxlyaiterusethhluhe-
warm water and soap. This not only is good
hygienic praétice but also prolongs the life of
the rubber, as otherwise the dirt, oil, and
perspiration.from the face may cause rapid
deterioration. Respirators should also be dis-
infected at regular intervals, If a respirator
aswombyﬂxesmeperson,dxsmfecuononee
.a week probably should be satisfactory in
most instances, depending -on conditions of
use and thoroughness of cleansing with soap
and water. A respirator that has been worn
once should be disinfected before it is given
to another person to wear. -

There are several procedures for  disin-
fecting respirators; however, as certain res-
pmtorpar&maybedamagedbythedisin ,
fecting agent, the manufacturer should be
consulted as to the best procedure for his
device, This warning is particularly pertinent
at preseit, when“the use of snbshtute mate-
rials is sa. -common.

Common disisifecting procedures include
scrubbmg or immersing - the : respirator for
10 mmutes in 70 cent alcohol, two per -
cent cresdl) or a éalution of formalm made .-
bymmngonepanof‘l()petemtformalde-
bydemnmepartsofwater.thnsuch
agents as cresols are employed as disinfect-
ants, the parts that come in contact with the
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skin should be rinsed thoroughly: thh water, . .
assomepersonsareh:ghlysensmvetosud: -

materials.

Cleaning and d:smfectmg afford an oppor-
tunity for cleaning  or replacing ﬁlters. in-
specting valves, headbands, facepieces, and
metal parts‘ tha.t might be distorted.

Mnntwmeemd Shonse

'Amostxmpomntphaseofanycomml .

proeednre:smmtunnce.Chmceoiproper

equipment and adequate instruction are com-

p]eted projects, but mamtmance is- a con-
tinuous problem requiring constant atten-
tion. As such it should be supervised by
someone thoroughly familiar with the appar-
atus bemg used.

Washing and disinfecting the device af-
fordsanopportumtytomspecttt for minor
repairs. In-addition, it should be inspected
thoroughly at monthly -or longer intervals,
depending on the apparatus, conditions of
use, and storage. Devices for'emergency pur-
poses should be inspected after each use to
assure thit they will be in good condition
and immediately available if an emergency
arises. After the equipment has been cleaned

and inspected and any necessary repairs mspechon.
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