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tive devicas are perhaps the oldest metrod of conmtrolling ccoupaticnsl diseases;
Jety personnel are genmerilly lass iniormed aboul the applications and iin.itations of
1t any oiner particular conirdl device. Marny booiks and tecinical reporis have been
written on engingering control moasures, tut & siould De noted thal no text exists covering compre-
hemsively the ficid of respirazory praective devices.

Because of the iimited published tecinicnl dai in tiis field, the committee has drawn heavily upon
the experience ol respiraior manuiacturers, representiiives from the U.S. Bureau of Mines, and infer-
mation made available by the American Swndards Assodiation, Tarocghout the preparation of the manual,
¢lose cooperaticn of ail these agencies was achieved, ’

The mancal srimarlly involves commiorcial devices; hence, there are specific technical detzils that
canzol be discussed. Obvicusiy, the respirator mznuiaciurers are raiuctant 1o jeopardize their develop-
ment investmen: and possible patent rights by ciselosing informatiorn uatil such rights ase protwected.
Research and Srveidpment laboratories ave reluciant 10 give interis progress reports, prefersing to
make the compisted research available in the form of 2 technical report or of a product. Government

clzssification miy a150 make it necessary to witnhoid somie of the developments,

This ook fis oeen prepared primarily to provide the indusirial nygienist anc other healih and safety
specialists with tedihnics! infOrmaricn pertaizing to the principles of operation of the various types of
respiratory proweciive cevices and their selection, use, and maintenance. Safety and supervisory per-

.

sonnel will {ing many of ihe chaplers especially useiul,

This committer will grateiclly receive comments and sujgesticns for futsre consideration. ‘The
mznual will be revised as needed 10 present new practices and develop:meats.

: E¢win C. Hyan, Chairman
Joint AIHA-3CGIH Respiratory
rlective Devices Committee
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The operations &f & mainionanta program—
egeent and pericdic inspections, Jleaning, e~
sing or repairing worn or deterilrated paris,
i siorase~-should e centralized wlherever pos-
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aivie. Tiacy should 2i30 be supervised carefully vy
a responsible and cipable person, Sefzuse prepes

cxrg and maintenance require a therough knowl-
e ¢l the davice.

1 INSPEICTION

All rouiinely vsed respirators should b2 in-
spacted {requently.

Emergendy respirators shouid be inspecied at
0ast every 30 days bdecause, hossy they may
smnd unused for a consideradle time, they miust
Do avaiiakie in first-class conditicn Xt 2 moment's

dicg.  The zighmmaess of connections should de
LW0SReE. 28 woul as he concition of tke facepiace,
aeadiands, exzalation and inialation walives, con-
ding wie, snd canister. The rutler paris of
ener equipment should receive pasticiizr
seniion 10 asscre inal they show nt signs of de-
Tnised rubber parts shoucld be xep:
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Liable and fiexible, ang prevented {rim wmRking a
ser during poriods of Gisuse Dy woriing, siraila-
ing, and maanipulating with amassaging acticn duv-
ing 22 inspestion. U the sides of e exhalition

3 even sligily, a nmew valve siould re-
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wWns. Samaged l1onsos in Sonie IREss 02n bo Te-

wa20e6 D omaistenante personnel, wierdas olnir
mianeiscivres. The carry-

ing cases for emorzoncy Coevicos arc designed o
protost facepleces tut e device must De propesiy
placed 10 proven: erimping or pinching. The stor-
s¥e piace shoulé bo cool and Sry, decause high
lemperalures shorien the usaicl iile of rubber

-
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Seli-conmined treathing apgaraics, either ce-
mande OF recireulaingetype, miust e inapecied
meombily. The air or oxygen evlinder must o¢ Ly
charged 10 1,950 peunds per sguare inck (3,800 psi
pius 10 per cant 4t 709F, as allowed by the Inter-
s:ate Conmerce Commission), and the somvlator
must functicn properly. Noattenist should be made
10 regair or agdinst either the reducing or admis-
sion vaive machanisny or the safery valve of the
reguiator, U thereguiator IS not cperaiinzproper-
1y, it shecld be returned to the manciaciurer jor
adjusiment or repzair., It is extremely dangerous
for anycne other than a highly trained mechanic,
who thoroughly uncersiands the conswruciion, ¢p-
eration, and adjestent of a regulator to attempt
10 repair or adjust the regulator.
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.. CLEZANING

Reutinely used respirators also should be
cleaned afier each use, and they shouic becollected
at acenrral peint at the end of each shift for clean-
ingand inspection, Tackperson’s respirator should
Lear some sort of identification, such as kis in-
itials or employment number. When 2 worker re-
cevies a respirator, he should be briefed on the
¢ieaning procedure and assured that he wiii always
et the same device., 1If the respirators ace serve
iced berwean shifls, only one respirator per work-
man is needed, I the cleaning is done €iring a
work shilt, each woraer rejuires two respiratoss.
When rot in use (Jor example, duriag ihe lunch
period), the respirators should da s:ored ia clean
cabinets at convenient locaticas in the wors area.

It is generally accepted that washing with a
gocd detergernt in warm wailer, dy hand brushing
or agiwmtion in awashing maciise, is a sound basic
cleaning procedure.  According to Drinier an
Eaich,* ~there is =0 reason w0 require spacial
sterilizing . ... Serobbing with warm waier and
8059, rinsing, anc air drying in a clean place is
estirely adetunte.”

There area number of procedures currenil
in use or cleaning respiraters. When a respira-
wr is uvsed Dy oxiy one individual, o practical
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3105107 and coawing & bastersida a5
i6al agent is generany &
Stonia conipound.  One mamgiadicrer maraeilng
somibination &ertergent amd GUITIEraaTY ammonis
$ait recomnionds immersing the vespizaior nihe
soition, minsing in clean, warm {1Z0°F water,
and 2ir Srying.

WThan thée same resyirators are used by dil-
Jerent individeals, 2 good pubiie feait: zoligy s 1w
gisiniect thom Relore ihay are re-issucd.  The
Mramztere2-d lists a veriery of chemicals znd
siethods dor Sisinlecting respiraiors. A numior of
tha prosedures are uzmsatisfactory. Tor esample,
SoramailenvEe not only i5 a poor disimlssmmmz, Bt
it i3 absorbed on thersider and maycavse derma-
. Scakinmg a respirator ina T0 ger cent soiu-
tien 6f exnys zicchol for 1 R may be panially ef-
fective. Live steam oF very not water (iTO9F,
organic solvents, and uitrawviole: light should nos
te used boczuse of their injurious ellslis, sare
ticelaciy on e rubber zarts.

Tae compounds generally considersc o0 22 the
most reliable for disinfetting respgirzers are:
1 J6chiorize solution (30 parts zer =illisn
iopm of chiorine; immersicn iime, 2 min), oo
$2j an z.cohciic soluticn of focine (30 pxm icding;

2 immersion). A conceniraiion o i3 gsm ol
SULIETHAYY aTumonia compounds in walsr with less
tazn 300 pprs ol hardness is generuly an edec-

< Gisiniceting soiution. Thedisadvanisjes ol the
Cunizrrary amsmionia coemigounds arer i, &illerent
aiions & saits are réquired o Lihicve o

ding soiution witk waters of varying Some
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speeidizally designed for Wme garilcsias &
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Alter cleaning, imsjzedtion, and necessary reo-
sair, the ecuipmaent should be siercd propooiy,
essantially dusiproe! coniainers, away Jromt sun-
iizxs, heat {no: near raéiniers or steam niaes),
extrame coid, 3

S
e

¢ excesaive moisiure.  Most Se-
vices come in cartons or casas wiich are suitzdle
icr sworage; nowever, if devices are placed ai St~
ions and work avreas for emergency use, spacial
cexmpartments may be necessary ¢ arotecs e de-
vicas even in their original containers. Roulinely
used devices, such as diust Tespirators, =zv e
piaced in piastic bags. The devices shouid never
o2 stored in such places as clothes lockers cr ool
poxes unless they ave in their earrying cases or
cartens.

Respirators shouid be packed or storec $0
that the rubber facepiece and exhalztion valve will
rest ina normal position ané funciion will not be
{mpaired by the rubder setting in a bent or twisted
position.

Iastryuctions for the groper siorage of emer-
gency devices, such as universal gas masks and
self-conuinad breathing2pparatus, are on the “in-
swuctions for use and cire® builetin mounied on
the inside of their carrying case lid.
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Sizndard Safety Code fer Head, Zye, an
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o osmmon misstnooziion that tnalning is nocdad

Ay 8T the scueconiained Lroathing Qpgarais.
- :

i3 aacossary Jor supervisors. SUSh as
JoTemien WaO are 10 supdrvise ihouse of any se
wWry prowctive device, as well a8 o
1hose Wi are 1o wear it, 4 a covice is 0 Do usad
fmronigenuy, conlidenuy, and safely, Cbvicusly,
S€ more ecomplicated the apparatus OF the more
Zazanflos the aimosphare in which it is 0 e
Tsod, thamiore axtensive and intensive the waining
~S shouid be given by 2 i

fied gorson, such as an induswrial dygleais:, ¢
szfaty engincer, or Tespirator manufaciures's
Topreseniative,

Training in the use of any respiraor shosl
cover the following:

1. Discussicn of ihe airdosme contamiinanis
zgaingt waish the wearer is 1o be protecied, ine

glding inlormuarion on their physical properiies,
possivie concentrations or cranges thereol, mcde
¢l shrsit.ozicsl actien, toxicity, and means ol de-
tession.

2. Discussion ¢f the reasons for using e
raspirair.

3. Seseriztion of its constructiom, operatin
prinsiples, :nd limitations,

4. Inswustion in procedures for assuring shat

- i3 in proger working condition,
3, Instructics in fiting the respirator prop-
15 3nd checxing dor the adequacy of dit.
3. : SIon in ike proper use and mainle-
sanee ¢ respirator.
e’ ssion of ke importance of carell
raasing Del5 on the respirator and on s cone
wingr & T e mancizcturer’s inmstructions dor

> TosHiTalor Iroperiy.

us_saould hippen IO IhE ris-

.0¢ and avdid repeiilicn, dalr
ot tia - - dome, o= v,

CSUing ST LNAT FLTVLTE S5e-

-

~ciuded in tie distussion O

oTs. Lowever, 2l of the items should be covered

S8&Gaatey in e training program.

I SPZOITC TRANWING FOR VARIOUS TY?ZES
OF RIPIAATORS

isory persoanel should Te irained 10
T 352 3roger type of respirator dor i jo. A
Zoice {rom sevaral makes of the proper type and
casign o respirator might be leit up 10 those who
ara to wexr them. Such a procedure tends to loss-
en the woriers’ apparent inbora resismnce to
wearing & respirator.

Sinc¢ the maintenance of respirators is dis-
cussed in Chajzier 12, ro specific insiruetions on
s mazier will pe given nere. However, instruc-
tion n proper maintenance of respirators is a
very imiporiani part of any training program.

A, Particilate-removing Respirators

Tae gartietiate-removing (mechanical filter)
respiraior is e simplest type, yet there rave
bzen miny instances of misuse because of inade-
cuate training, These misuses have {ncluced such
PUacHices 15 wearing the respirator upside down,
wearing & without filters or withour exhalation
vaive, z=f discarding the entire respirator ba-
csuse the filler -“pisgged up.® Trained persons
wosld n8t have committed these blunders.

Since the main fieid of use of particulate-
emoving respirators is for respiratory protec-
fon against contaminants that have no immediate
np.0asant efiects, the worker usually muest be
onvinced hat {t is necessary for him 1o wear the
pirawcs. This can be accomplished in a factual
Saer without vndua “scare”® tactics.

insiruct the trainee how 20 check the respira-
0T 10 Ve sure that it is in good wearing condiion.
Then 2livw kimi to actueally check a respiraior as
Sollows:

i, Chzek the exhalation and inhalaticx valves
2¢ L.l tiev are in place and no: misshapan,
21 70 dirt or iint is on the vaive or valve

s+ ey

.

BN ¢
0
L]

it
!.)

Z. DRalR the Lody of the facepiece 10 seo that
i doceesintneingceriphery is ¢lean ans Las net

Soen undasly solened by body oils, distesicd, or

r the presence and condizion of
il spacers, if any.
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Sooo it is o Slose ofl tha exiaistion valve :..-.g S
Role fonily ino the dacepieca. Toio ngeilt isaaiise~
Iaotery i asiigl positive pressure can do bullt
P 4o the iacepiece withour any evidesce of out-
ward icaxage of air at e parizhery.

nstrutt & the need 0 shange e filter and
a0 srocedere Jor changing it Train in the proper
mzintenance of the respirator, particuiariy if a
sentralizad srstem Jor Tespirator maintenance is

~ e o
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8. Cas- and Vagor-removing Resairaiors

i, Chemizal Carizidge Respiraror

Discuss the Jollowing lémitations of the chem-
ical cariridzerespiraion: It is Jor use only agains:
e wpe of conmaminmnt lisled on the cartridge

labe:, in comcenrrasions nol exceeding the mavi-
mmem given of the carwidge label. It will not af-
Jesd respiratory oroieciidn against particulztes
umless a particulate-removing dilter is incicated
ane grosenl

Tmatrsclicn and training in cheelking an€ fitting
he respirzior shesld e the samo as descrived
Jor pariiculale rospirzitrs exesst ol tie rainge
$aculd checx the carridze (and partcilate-
removing flter,  used) 10 sae tast it is of tme
proper rpe, 1s5in good poysical condition, arnd is
3eztes securaly azainst is zasqet. It is desirable
1has ke wrained check the it oF the Jacepirce by
wearing tha respiraior, eguipped with or-

-
2=

3eloce wis

a3 orzanic vapor coririse shouid be

S wihsai i Y. a7
SOBIITLICT N @S OL2NY

sSLmLeL 28Ei=la vagor (lanmana cill.

P P
Sa CoTilLgG.

SHETial 1ess chamber is not nocced for this
D $inTd suea A conconidation can Lo Wil un
rosma. without danmizge 10 its cinteals, Dy
3 173 miliiiters {mi; of iscamvi ace-

ez2a 1,000 cubic feer W1V W roo voi-

® L ecemea” L PRt IR e H
TacaimTl AClAIe S2n K UatoSnd Uy T in
$TS0% WaLs-

P wAes m  mseam el -.,'-. M) Y
S SLNCCRTAIONS. o Wl

inindioies:
CT 3 minuic or WE wiidat deweciing
o8 Sdor of sdanmiyl acdinle, e rospiralor is
srogerty flited.  iF he €oteels e ofor of iscamyl
2cCLatd, £0 shoNiE reireal 10 lrosh air, readjus:
e facepicee, and ten ropent the sest.  If loakage
is 338! noted, e should rotroat to fresh alr and
sochock e raspirator, as provicusly., U the rose
sirator is 10 L2 wore i air comizining contami-
nanis omier than organic vapors, replace the ors
ganic vagor cartridges with carridges ¢ the ap-
propriate type, after a satisfactory Zace it test.

Thoere are many occasiins wiaen it is neges-
aary 10 condust fitiing tesis in ke field. A lield
check is filusirated i Fie. 23,1, The sceishility of
the Ince it 15 checked by pouring s few drops of
isoamyl acetate ontoa piecce of coton and waving
{t gertly near the periphery of Gie facepiece waile
the wearer breathes normally. The concentration
is likely to be above 100 ppm, but {t does serve o
check the face {it and is commonly used in the
field,

Fig. 13.1. Tiold test of face fit of
respirators using isoamyl
acetate.



s4¢

1z,

—

RESPIRATORY PROTECTIVE DEVICES
MANUAL

PUBLISHED 8Y
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS

1963

RS



Copre 1663
Arerican Incusisial Xygiane assoeiation
American Conlerence of incdusirial Hygienists




Ty o~

[T & A

csuatrolling ceeupaticnal diseases;
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Uy involves comamtareisl dovices; heace, there are speciiic technicai derails that
viousiy, tha respiralor munnuiadiirers are raluctant 10 jeoparcdiza their develop-
ment invesim and sossible patent rights by disclesing indormarion until suck rights are protected.
Research and Opmient lavoraiorias ar2 relucmani 0 give intarim: progress reports, oreferTing to
make e compietdd research avaiiable in the form of 2 :acarical razort or of 4 product. Government
classidicazion niay 2130 maxe it necessary 10 Withiold semie of the developments.

cannat ve CXSC

repared srimarily to provide ie indusirial Ry ienist and other healzi and safety
aigzl informiatics pertaining (o the p:ir.ciales of operation of the various types of
FRI0TY growestive cevices and their selection, use, and maintenance, Safety and supervisory per-
sonnel will Iind many of e cnaplers especially usefs.

Tais comminee will gratefully receive commments and suggzesiicns for future consideration. The
marual will be revised as necded 0 presant new practices and developments,

Edwin C. Hyant, Crairman
Joint AlHA-ACGIH Regpiratory
Protective Devices Committee
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SUires Less frotuent raplacanient.
The ojerziicns 3 maanionanse programi-—
ont and peri specticns, o.ening, re-
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S storage—siculd be cenmiralized wherever pis-
oy should also be supervised carefully by
oosidie and cizable person, Lelause projes
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the davice.

used respirators saculd be in-

pirators shouid De inspected at
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a considerable tintg, they miust
irsi-Ciass condition it 2 momaent’'s
Ughmass of connections should be
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mentacy. The air or oxygen ¢
charged w0 1,930 peunds per square ingi {1,300 zsi
pius 10 ver com: ar 709F, as allow:d by the Iater-
saze Conunerce Commissicon), 2ad the rogul
n:ust functicn propaciy. Noaanis: should be made
10 repair or agivst either the reducing or admis-
sion valve rni2chanisty or the salety valve of .

reguiator. U inereguialor {s not cperaiinzproges-
ly, it should be raiurmed to the manuiaciurer ior
adjustent or repair. [t is extremely dangerous
{or anyone other than 2 highly trained atechanic,
who thoroughly undarsiands the comsiruction, cp-
eratics, and adjustzent of a regulator 0 aiiempt
10 repair or adjust tne reguiator.
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. CLZANING

Reutinely used respirators also should be
cleaned afier each use, and they snouid be collected
at acentral ocint at the end of each siiit for clean-
ingand inspeciion. Zachperson’s respirator should
Lear some sort of identification, such a3 2is in-
itials or employment number, When 2 worker re-
cevies 2 respirator, ke snould be brieled on the
cleaning procedura and assured mag ha wiil always
ot the same device. If the respirators ate serv-
icad Letween shifts, only one respirator per work-
man is needed. U the cleaning is doze curing 2
WOra shift, eachk worder revuires two raszirators,
‘When ot in use (Jor example, during e lunch
periodj, the reéspirators should 22 siored in ¢lean
cabinets ag convenient locations in the wore area.

It is generally accezed that wasaing with 2
good detergent i warzi waler, vy hand 3
oo agitation in a2 wasaing maciiine, is 2 souns basic
c;::;i:x,g procedurs.  According to Orinmser and
Haich,» “there ts -0 roason 0 reduire special
Sorubbing wits warms woler and
ay s.ale is

n3, andé 4l g it 4 clean
eatirely adetuate.”

There area s
i use lor cleani
W s used dy

.mber of precedares curs
respirawers.  When o resdiil-
oue inaiviauval, a prasicai

Y

/D



B T N |

A S N N

ersing o

aoclean, Warss Wlzovr,

&3 JCStOYs ara u
L SO0 pubiie §
ey ore re-is
iists 2 variewy of chemnieiis
jacting Tespiraisrs. A mumitar of
siacigzy.,  Tor esamgple,
goor &izinissang
o6 Moy esuse derma-

70 zer cent sciu-

faytusesd

tmo
por ey

jegtive.  Live steam of very -
orsanic solvents, and uitmavi

se ¢f thair in

redders zarts.

cenerally consideret o za Ih
isiniacting res

solution (30 parts ¢
imersion time,

for
acen.oriie
4, H

(]

msst reiiablo

aeer

Sad

S amzersion.

& coneenmazion ol 223

i campounds

WARESS o VX

DA Ueeemcedlllls

fievea —e ]

PR BRIl R T BN TR NV

S e N L SN0 S e o

o eQUIDNiEnt sk

aieant

TACES COmE 1A CAYIORS OF Sasas w.
ior storage: { cevices ara piaes
Hons and Work areas l{or emergancy use, spacial
CCmpRTtments miay b2 necessary 18 sT0tact the 8-
rices aven in their original contai
used devices, such as dust respirziors, uar Se
sinced in plastic bags., The devices shouid naver
22 staved in suca 3lacas as clothas jockars er ool
Uoxes unless they ase in their carsying cases or
carwens.

Respirators shouid ba packed Or storec so
INaT the rubder facepiece and exnaliiion valve wili
rast ina pormal position and fuaciion will zot be
impaired by the rubber satting in & veat or twistad
position.

Instructions {or the sroper storage of emer-
gency devices, suca as universal jis masis and
seli-conuinad breathing apparatus, are on the *in-
structions {or use and care® builatin mountad on
tia inside of their carrying case lid.
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2 them. Sueh a procecure tends to less-
an tiia workers' apparent {nborn resiswmace to
wearg 2 respirator.
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wWie mauntenance of respiraiors is dis-

Ciagter 12, ro speciiic insiructicns on
127 will o2 given nere. However, instruc-
srver mainienance of respirators is a
vary imperiant part of any wainisg program.

A, Dortisulata-removing Respirators

(Y]

arteuiate-removing (mechanical filiar;
is tie simplest type, yet there have
nsiances of misuse becausa of inade-
trawing, These misuses have incluced such
SIULSSeSs 33 wearing the respirator upside dows,
wedaring  wiikout lilters or without exialation
vaive, snd discarding the entire respirator Le-
czuse the illler "npiugged up.” Trained persoas
weuld Rt fave committed these blunders.

Sizzs e main field of use of parcticulate-
remcving respirators is for raspiratory protec-
o 257inst comAminants hat rave nO immedisie
unpleaszni afiects, the worker usually must be
comwincac hat it is necessary for him to wear the
raspiraier. This can be accomplisied ia a factual
manner Wiliout undae - scare’ taciics.

{nsIrist ihe trainee how o check tie respira-
0 D& sure thal it is in good wearing condition.
20w kit 1o acteally check a respirator as
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Cuasl e exhalation and inhalaticn valves
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i, Chemueal Carinidse Resoirater

G d
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Discuss the Jollowing 8§ Of tha chanm-
izl carirmdse raspiraiar: It is Jor use oxnly against
e of contanmiina:t listed on the cayitidse
i, it cOnZentrarions nol exceding the maNi-
siven cn the carwridge label. It will not 2i-
JESPATIIOTY PIClaCidn fgalnst ticuizias
Ciess a2 pasticulate-remmoving {iler is indicated
znd praosent.
is2 and walning ia checiing and
sheald Te the same as dassribed
hat he wraiage
sarticu.ate~

is of the

prE-re i

Tespiralor
Lrrisuiala respiraiors axcast
2 cheei tha carwidze (and
il used; o see tan
trpe, s in goed piysical sondimicn, and is

secerely azainst 35 jassat. It is desirable
: 22 chets iR el he facepisce by
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er wnan :
SOr eartrigges wiulk carmridjed ¢f theap-
& iype, adter a satisiaciory gy it test.
are are m r iliS necas-
2aly 1T gendill {illing osis in w2 fleld. A lield
checs is uluamrated in Fia. 3.1 Tho solisbility of
e foce it is checwed by nouring i few drops of
seamyl aceiaie oxi0 a picce of cotion and waving
it gently nea> ne peripiery of tie {aceniece while
the wearer breaties normally. The concentration
is likely 10 Le aveve 100 ppm, but it does serve to
cnack the faca it and is commonly used in the
iield.
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