- —tgen o —
.

- eee geomea g

';f_ PLAINTIFF'S
. § EXHIBIT
§‘ ERG-20 .
2 A

RESPIRATORY PROTECTIVE DEVICES
MANUAL

PUBLISKED BY
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION

AMERICAN CONFERENCE OF GOVER&MENTAL INDUSTRIAL HYGIENISTS

1963




- o ——

Coproighs, 2683
Amarican Indesirial Zygisne Association
American Cozlarence ¢f Incusicial Hygienists

Cezizs Avalatie from=:
SRAUN AND 3RUNFIZLD, Ine.
5% 2223

Ans Arsor, Xiekigan

Frice: 83.%0



e3en even 4 vem
A avad A

Rasoirators groteciive devices are pechaps the oldcs: mettad of coatrolling occupaticnzl disexses;
Zowavaen, neaits 323 saley personzel are geners.ly loss izlormed abos: the applicarions and lis:iiwtions of
taase Savicas than 2dout any other pastticular comiral davice. Mary boois and tecimical reporis hive been
writer ¢z engingering conirol maasures, bt & siould be nozed that no text exists covering compre-
hexsively she ficd ol sespirazory procactive devices.

Decauaa oF the iimited pullished tecknicnl darg in this field, the commiltee has drawr heavily upon
the experiente ol respiriicr manufacturers, reprasont=iives from tha U.S, Bureau of Mines, and infer-
matics =ase avaliable by tie american Smndarcs Assoclarion. Taroughout the preparation of the manual,
close coozeraics of all these agencies was ackieved,

T Tae manual primarly {nvolves com=eorcial devices; Lexce, thers are specific technical details that
ca==ot be ciscussec. Obviousiy, the respirator manciaciirers are reluclast 10 jeopardize their develop-
ment investment and possible patent righis by disclosisg injormation uatll such rights are protscted.
Research 2=g Soveidpment laboraiories are reluciast 0 Jive interi= progress reperts, prefercing to
make the compiesad research available in the for= of 3 :schnical rezort or of 2 product. Government
classificazion 2y L850 =3xe it necessary to withkold sc=e of the developments.

This Sook 2is Ceen prepared primarily to provide the izcustrial kysienist and other healzh and safety
speciaiists with techzical informaticn pertaining to the printiples of operation of the various types of
respizaiory protciive Cevices and their selection, use, and mainienance, Safety and supervisory per-
sonnel will find many of ihe chapiers especially usef:l.

This coz=mizee will Srateflly receive comments and suzzesticss for futire consideration. The
marncal will be revised as necded 10 present tew practices and develop=ients.

Ec=in €. Hyan, Chairman
Joizt ATHA-ACGIE Respiratory
Prciective Devices Commitiee
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JLinionance s oo impomant phndd ol anvesn.
TS PrOCOSITY, AnS s 18 as wee s rasdiraiots
353 s e vemtilation oqsipmant.  No mantor aow
Wil a TEHPITAOr ix Sodipned or Row good fis nare
jormanee, i canngt give satisisgiorr protectisn
soidss it I malnzined in good condnica. Tils,
cze O he most imporiant Inctoss = e use o
oS0 80VIC0E, L ToT thamoat fresucniy aoslecisd,
garmicslariy wikl suzemorgeney ressirawss s
wkich U rosulis o guch cegledt are not S0
readily ovidont. 1= 3434i0n 0 proviiing adestate
soiasiicn, Propar anemilon 1 mawmienaase of
2spivators = sse has a Jolinilc eccnomic valze.
Wallemaintained etuismient tasia longer and ~e-
Suircs less Irotten: soplacessexnt.
The oporatioms &I a miimienanie progTime
frogquen: and perissic {nspestions, s.exning, Ce-
S3ing 9T repairing wora or detericraled parts,
and sorzge—siculd de centmalized sherever pos-
sible. Taoy s=ould 2ls0 be scpervises caref:lly by
a responsibie and capable persexn, bicause propes
care azd maintenance reqsice a thorough knowle
edge ¢ the device.

L INSPECTION

.
All routinely used respirawors siould be in-
spocted frequently,
TTersonsy respisators shesid be nspected at
a5t every 30 days because, thos;k they =ay
snusod {e a consideradle time, they =ist
Do avnilsilo in Jirsi-class conditien 3t a moment's
The tzh=ess of connections shosld be
3. 28 Woul as he conditicn ol the facepiace,
~63, oxzalation and ismalatios valves, Con-
oo, and caxisier. Tne rutber paris of
e=:iTLiney ocuipmen: should recelve partisiiar
=iion 20 assuTe 3228 they show =¢C signs of de-
Tncsed ruober par:s shicld be xeps
puiskie and fiexidle, and prevenied Irom wking a
#t: Susing poriods ol dlsuse Dy woriing, streith-
1=, and manipzlating with amassagh; acticn dss-
ing tha izspestion. I the sides of e exhaliilon
TLIvE g2 even slighiy, a zow valve siculc e
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Lofiuie.  ANLS tAe Cevice s dry, inantiicgiing
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ing c=ges for emergoncy devices are designed o
protes: Zacepicces tot the device muss be propesiy
nlaced 0 provens eoimging or pincaing.  The stor-
aze piace should e cool and S-y, tecasse aigh
iemparaiures shomern the usalul (le of subder
Pasts.

Seli-connained broazhing apparatcs, either ce-
mande & recireriating-type, =:ust Se imapectel
memily. The air or oxygen eylizder =muat o¢ Ly
ckarged to 1,980 pcends per square inch {1,800 o8t
pius 10 per cens a: 70OF, as allowed by the Intec-
s:ase Coxmerce Co=missicn), and the sosclaes
must functicaproperly. Noaztex:;t should be mads
10 repair or adjust either the reducirg or admis-
sfor valve mecharniss: or the safety valve of the
reguiator. i theregulalor {s not cperatingpropes~
iy, it should be reicraed to the manviaciurer for
adjustment or repair. It is extremely dangerous
{or aryone other thax a highly traired mechanic,
who thoroughly understands the cemsiruction, Op~
eratios, and adjust=ent of a regulator to altempt
10 repair o adjus tie regulator.

L. CLZIANING

Routinely used respirators also shoild be
cleaned afier each cse, and they shouid becollected
at acearral peint at the end o each shift for clean-
ingand inspeciiorn. Eaxchperson’s respirator should
taar some sort of {deatificatios, such as Lkis in-
itials or exployment aumbes. When a worker re-
cevies a respizator, ke should be brieled on the
cieaning procedure and assured has he will always
a¢: the same device. U the respirators ace sasv-
icad between shills, oaly one respirator per work-
man is needed. If the cleaning is done cucing a
work shift, eack worier requires two respizators.
When ro: in use (for example, during the lumch
period), the respirators should 29 s:ored in clean
cabinets a: convenient locaticns i= the wors area.

It is generally acecyied that washing witk a
gotd detergent in warm walxs, by hand Lrusking
6T agiwtion in awasking machine, is a souns tc
cioaning procedure. According to Drinier and
#awea,t “there is 20 roason 10 rejuire special
sterilizing . ... Serubbing with warm water and
505, rinsing, ané air drying i a2 ciéan piace is

stirely adeguate.”

There area numbar of procedures currenily
in usc ior cleaning respiratces. When 2 fespisa-
s is used by oxiy one individual, a practical
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Soveara cespiraer manwisilireTs
$cil & slaanor sanftizor.that ellcotively

coERiTaIor and coawmins 3 hactorsidal s et
:;;::.:.-:.dal agent is Jenmerany a §ualszasy ame
o compound. COrne mamgialiurer =irseitng a
Scmbination detergen: and Qussiorzary -——o-.':.
st recommonds imcersing the rasnitiior I e
sc.siion, Tinsing o Gieas, warm (14053 water,
and 2w grying.

Waas ¢ Aame resiirators are used oy all-

Jerens individcals, a good pubiie heal: salley (810
cisiniect thom beisre ihay are re-isssc Tza
tizarazesedsd lsts a varlery of chemicals and
metzads for Sisiniecting respiraicra. A muz=tar of
he -,::c.e;'::u are uzsadisfacisry. Tor example,
Jermiienyia oot only i3 a poor disinfecsmem:, but
£ is atzsorbec o therssder and =aycauvse cas=a-
titis.  Scaxing a cespivaior i3 V0 zer cant sOiue
ties of ethyt :lcc:-.ol for 1k =ay be p:L::*:.‘.:-.- ei-
feczive. Live steax o7 very A%t water (1T09F),
orgazic so.vents, and zitravislet ";’-.x shouid sz
T2 l.se:: boczuse of thelr injurious ellacis, par-
tictianiy on the rudder zasis.

Tae compcunds generally considerad o ta the
mos: reilablo for disizlecting cespiziicss are:
(; a Erpcciiosize solutios (50 pasts pes =it
p=) of chlorine; immessics time, & xiz;, o
12i a= zlsoksiic sclutics of fedize {30 gz icdizg;
2 sisimmession). A cozcemTaiion ofZl) pzm el
Suaternasy ammonia cempoands in waler with less
2an 200 pprs o] hardness is Janerally an ellee-
Uve Eisinfocsing soiction. Taedisadvazisjes of the

CoataTmasy ammcenia com -

sounds ara: .o, Silierent
:.:..-.:'::.::."' s &l sults ace -'e:.-‘.:e.. o aohicve 2
Ciaiztaeniag sciusica wiit watcss &f vasTing fo=-
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Aiter cloaning, inszacticn, ans neceaaasy
pair, 1ho equipmant shoCls be $iwcccd proporiy, in
assontinlly Cusiproc! conialuers, away rox sun-
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gz, Laa: (no: sear raciaiors oo steam inas),
axame cold, and excessive meoisiice. }.oa. se-

vices com2 in carions o cases wiica ace suitadle
i swrage; sowaver, i cevices ave placed a2 m-
ozs and worz areas for emerzensy use, tpac
coxpartments may be necessary tc protect e doe
vices even in thelr orizinal contaizers. Rouiizel
usad devices, such as dust respisziors, =:ay be
piaced in plasiic bags. The Cevices shouid zever
¢ stored in such places as clothes :ockess cr 001
boxes unless they ace in their carrying cases or
c3TIcTs..

Respirators stouid be packed or siwored so
=22 the rubder facepiece and exhalaticn valve wili
rest in a normal positioz aad fuzeilon will zot be
{mpaired by the rubber setting in a bent o- twisted
position.

Iastructions o> the proper storage of exer-
gexcy devices, such as universal gas masks and
self-conuairn ad breathingapparatus, are on the *in-
swructions for use and cire” builetin moucnied on
ths inside of thelr carrying case lid.
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W W adoguate training
WlE0 Wis 2TQ ONBOSIOS 10 Use suek projecsica
432 common misesnaoziion that tmalning
o7 the seuedonmined Troathing apgaratis.
Foaining i nacQasary JOor suDorvisdTs. Sulh 2s
JaT¢Iien TR0 ATC 10 SUDOTVise ko use O any e
& sespiTalisy praiostive devise, as weall 38 oo
IS Wio are 10 wear it U a cdevice is 0 bo used
‘moligenly, conildoniy, and safely, Obviceay,
S¢ moTe compiicated the apraratus OF the ==dore
Zazordocs the aumcsphere in which &t is 2 W
Tl hamore exiensive and intonsive the wraising
oot B, Sucs wraining shoulé be givex by a gusid-
fad porson. such s an induswrial hyglesiss, &
salesy engincer, Or respirator mansfacicres's
Topresesiative.

Traizning 43 e use of any respirator should
corer e foocwing

i. Discussicn of he airbosne comtaxiinanis
agzaizg: wkisk the wearer is to be protecied, i=-
glsding iniormaicn on thelr phvsical propersilcs,
possisle sonceniralions or changes thereo!, mcde
e phvsisiogzicsl actien, toxicity, and means ¢l Ga-
ecsion,

2, Siscussion o the reasons for usiag ke
Tespiraics.

3. Saseniziion of s coastruction, operaiing
poizelipies, and ilxitaticas.

. Inarostios o procedures for assuring that
15 I prozer working condition.

5, Ingireciion o Iiting the respirator prop-
1y ans checaing o the adequacy of fit.

£, nstTusticn in the proper use and maltile-
sazs? ¢ the cespirator.

T, Sisecssion of tha importamce of caralil
saading o labels o= the raspirator ard oa itk ccz-
wWmizmdr amd of the manciacwres’s nsiroeticns doo
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adted
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122 Tyeproduet of tratning i %
$emde oI sonliiomee 1Al ise traince shouid dovend
m Zia Sluiy 0 =E@ ha TosiTaer Propaniy.
$imitiin, Suajilicus Sactl rappem 10 Ik Sis-

siT2iis. oi iy smratmeashomic conditicns, he woald

%

(K

<82 SallSILLY FalniT 5an pamic.

: a5.0¢ ang avoid repetiticn, Sy
ST LN, SISt LA IETUSE s
sic@ed in the discussicn &

. - e memwif.s c S e eies
ascdiiid traiming SOT the varicus types Cf Toapiras

[ K]

Wrs. Lowever, 2ol o items should be covercd
Lideate.y i 2 training program,

. SPEZCITC TRAINDNG FOR VARIOUS TY?ZS
OF RZ3PIRATORS

Sipervisorr pessomnel should be trained to
$2L2382 353 proger pe &f respirator fOr i jou. A
ciolce Irix several makes of the propar iype anc
design of respirstor might be left up to those who
are to wiss them. Such a procedure tends 10 loss-
e the workers' apparemt inborn resismance to
waarizg 2 cespirator.

incé the maintenance of respirators is dis-
cussed i Thapier 12, no specific insiruciiorns on
wiis maner will be given nere. However, instruc-
tion in proper mainterance of respirators is a
very i=piriant part of any training progzram.

A, Pamticulate-removing Respirators

Tae ;artiecclate-removing (mechanical filter)
respiritor is the simplest type, yet thare have
baen masy instances of misuse because of inade-
Guate training. These misuses have included suek
Fracrices as wearing the respirator upside dowsn,
wearing & wikour filters or withour exhalation
vaive, a=Z discarding the entire respirator be-
cizse the illes “piuggzed up.” Trained persons
weeid oSt fxve commitied these blunders.

Sizte the main fleld of use of particulate-
resovizg sespiralors is for respiratory protece
tion 2gainst contaminants that kave no immediz:ie
umpicasan: efiects, the worker usually must be
convincec hat it is recessary for him 10 wear the
Tespiraicr. This cin be accomplisted in a factual
mannar wihout undus “scare” tactics.

Ingizuct tne trainee how 20 check the ressisa-
07 10 D& sure thal it is in good wearing condit
Than auUT Rims to actcally check a respiraior as
iollows:

i. Chick the exhalation and inhalatics valves
10 see .ii ther are in place and ao misshapan,
N8 1hal no Air or st 15 on the valve or viive
aces.

2. Shisd tie body of the faceniece 30 seQ that

eee Pan._acas
il smeUmw el

evmis e ga
c——mlnEa,

3.C

% {e the presence and corndition 0O
ea34ClE A3 special spacers, i any.
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solr o ro-
¢ SO 0 Wear the resnira.
WS PTSHoTY. SinES the At Inporian: sant of tiis
Silae wf ramning 8 20 U he Sespiraler w o nis
Lo, SLOW Nim ZOW 0 Wost Jor proger fase i,
WS Somave o rospiraisr s kis fagg, and fave
2Ln g0 WSS e protedice severad inios W
ainscid ntil Lo fdcondidont thal ko can o L prop-

orly. Soess 50 imporuance & malnalaing o prep-

e ZZe ik, A convomiimi modss LOr loaling e
&g 48 15 2l0s¢ Off ke oxialation vatve and ox-

Zale gonliy 250 the faccopiece. Tao lzcell 18 satis-
sy i a sl posidive pressure can bo built
TP o he facopiece withou: ary cvideace of oute
wars icaxage of air at the periziesy.

swwues & the need 0 changoe e iliter and
. 3rocedere Jor crangiaz it Train i the proper
=aiztozazce o the respirator, particuiariy i a
consraiized svstem foT respirazor maintenance is
nSt vsed . ’

S. Cas-axd Vazer-rexovinz Resoirators

i. Che=:cal Caririsce Respirator

Discoss the following limitations of the cheme
ieal caswrilsecespiraton: It is Jor use only apalnst
T2 rpe of conamingt listed on the cargpidge
ade:, in comcenrations no: exceeding the maxi-
mum given &= the cariridge label. It will not af-
Iors respizaiory prolection zguingt particullles
Tmiéss a pasilculate-ressoving fiter (s indlcated
=8 prosess.

atraciicn and tralning 1a checxing azd {izixg
whe respirator shesld e the same 25 descrived
Jor zariicuiiie respisaioss except iat the traizge
shcull ckeex the cartridge (and particulate-
semeving fltor, U used, to s0@ 1ol L is of the
PTODes rpe, s in gocd physical corditioz, axnd is
saaies seccraly ajains (s Jnsxet. It is desizable
ot tze wraiizee check the it o tho faceplioce by
astsnny wearizy the ressiralor, equinped with or-
#3525 v2PCT cariricges, (2 an atmosphore cunilne
ims 2psocximarely 130 pars por =Qllea (g of
faSemtr. SCIte vajzor canama oill,  Heloce nis
toat i maE), an organic vagor caricid e shouid be
2ihxed 1 the Tospirater o lles ofany oo s
.

83002, 08t chamber 18 ot moeced Sor i
S SINSS s2Ci A clnToniralion can To Llll up
<t Eam2ge 0 8 cinlinis, dy
ing 5.3 =illliters (=i of lscamyi cce-

e dor o@ata 5,000 eubic Joat (1Y & Toom Vaie

Tacamtil adlale San L &Sl Oy edor in
P SEnECAtraions. o LI PLTEOn Woare
e Teasisalel CAD Cilel ING Joain in 2 iesd
Lore Jora mimuie oF Iwe wiliist dolociing
e Sdor of ladamiyl aectale, e rosplraier is
sooperty fiucd, I ne coiocls iae odor of iscamyl
a00LId, R0 $RRIE relreX 10 Ireah air, readjust
e facepicee, and wion ropeat tne tost. I leaxaze
is #:i) noied, ke should soireat 30 dresh alr an
cochock e rospirator, as previcusly. U the sose-
sirater i3 0 2 worn i= alr coniining eomiami-
2ans other izan organie vaperss, seplace the orv
Zanit vapor cartrifges with cartricges o the ap-
propoiate type, alter a sadisfacrory face Jit test.

Trare are many occasians wier it is neces-
43Ty W0 congust {iding tesis in tho field. A field
check is {lusirated &a Fipn. 23,1 Taescudability of
tae face It 18 checked by pouring a few drops of
1soamyl acetate om0 a piece of cotton and waving
it gertly near the periphery of tiae facepicce while
the wearer breathes normally, The corcentration
is likely 1o be above 100 ppm, but it does serve 10
check the face fit and is commonly used in the
{ield,

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



