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TAis ‘s angard incivdes requiremants of the Occupational Satety sad Health Act of 1970 (OSHA) a8 published in the Fedgral

Aegister” OSHA ntormatian is printed in red.

1. SCOPE

Tlu- standard pmvulc- mfnmmum I'ur the selection,
wse, and  vare of reapiratory protective  equipment
(mapirators), The term “respieator™ in this sandard is
usril inclusively and applies to stmasphereaupplying and
are-purilying deviees that pravide heesthable air to the
wearee within the limits of the squipment, whatever the
m stee of gire. This dandard dors not apply for exposure to
sirbnme rardioactive ¢ tion for which epecial con.
atieration may e necessary.

2. GENERAL

2.1 Kegurators should not e used as o substitute fnr

. 311 Renpirsinrs purchased on or before
September 30, 1974 arui moeting the following Buresu of
Mines Schedules are approved fue use until the following
dates: - -

S
Buresw of
Mines
Type of Appreval Terming)
Respirator Schegule Uss Date
Self contained 13 thew 13E March 31, 1979
Gat meshs 14F o
Supplied sir 198 March 31, 1980
Dust, fume, mie 2R Moereh 31, 1976
- Chemyesl cartridge a8 March 31, 1976

* Loramn wlenmamed heesthirg spraceitn may v apgrarled 10 meot
the requremems of 30 CFH. Part 11 snd reishried. Refor to

allrquate exhaust ventilation or other engineering o
methumls,

2.2 Reepirators shall be worn at all times where the
stmapheer may be harmful to employees due 1o unaaual
wkditions, and where work is neeeasary in contaminated
ur oxygenqleficient, confined areas. .

22.1 i!hen the air in deficient in oxygren, the symp-
tune eange frum increasest volume of bresthing and ece
erieration of pulse rate lo uncomeiousness and death,
thepending upon oxygen eontens arl the degree of s per.
wnt's activity, Unconsciousness is immaediate when s
man breathes pure nitragen and death may foliow in &
feiv minutes.

222 An oxygen deficiency mey indicate s hazard
other than inert gas: eg. flammability (see 4.4), skin
tnvdeity, or abamption through the skin, perticularly
hyirngen cysnide, Threshold limit values (TLV') of air
runtaininants are gren tn S2T. Porable oxygen and
109 ie.gas detectors gre covered in S3T.

2.0 Dure axygen shall not he um«l in atmosphere.
supplving respiratoes.

3. APPROVED RESPIRATORS

31 Where <hedules for & perticular type of equipment
have heen edablished, only equipment listed and ape
proved by the Bureay of Mines st the National Inatitute
tor Oecupational Ssfety snd [lealtls ahall he used.

Poruons anmed N reg are rom OSHA reguisiions. Secton 1810.134

Yenders end merchandise des!

ne! include all accaprebio preducts.

enly en eppravel of the lecal sutherity initiating ¢

SNEDM T TR F NO. 28

** Termingl v dev hae twen withdrawn and » indefinne,

3.1.2 Respirstors purchased sfier September 30,
1974 shall be mapulactured per quality control plan ap-
proved under Title 30, Corde of Feders! Regulations,
Part 11 and shall meet the requirements of the Bureau of

Mines Schedules ahown in 3.1.1. Such equipment will
bear an approval lsbel bearing the letters “TC™ irmiead of

“BM".

3.1.2.1 Exception, approved respirstors pure
chased stter Saptember 10, 1974 end on or before
June 30, 1978 may be marked “BM™ if NIOSH hes ap-
proved the vandor's quality wnuol plan under which the

{ant
was m.

kAot o

3.1.3 Renpirstors purchaned after Juns 30, 1973
shall meet the requirements of Chapter 1. Title 30, Code
of Federal Regulations, Part 11 ~ Respiratory Protective
Devicrs: Temts {or Permimsibility,
3.2 A list of the respirators and their manufacturers, cer.
tified by the National Institute for Occupetional Safety
snd Health (NIOSH) per 3.1.3, may he obtasined on
request for HEW Publication No, (NIOSH) 75=119 pius
cummulative suppiements from:

NIOSH Testing and Certificstion Laborstory
944 Chemnut Ridge Rd
Morgantown, WY 26508

DUP 0960524

etions are given re dnevlbo materials and mey
Substitutiens bn.w» iers are 18 be mede

vse of this stenderd.
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NIOSH OfTier of Technieal Publicstions
1*net Oflice “Ili]."ﬂ‘
Cineinnali, O 45202

UL S0 Bureau of Mines

Health and Safiety Research and Testing Center
JRIK) Fuorlies Ave

Pteshbuegh, IPA 15213

3.3\t the peraent time, there are no approval schedules
for airwupplivd aite.

3.4 A list of the several types of respirstory protective
ruipment, inethod of operstion, use, limitations, aml
remarke is given in Table 1, For additianal information in
thue regard, roference should be made to;

Practiere fur Reepiratory Proteetion. ANS] 288.2,
American Nstional Stondarde Institute, Ine. 1430
Braadwsy, New Yorke NY 10018

Reepiratory  Protevtive  Equipment, Data  Sheet
D=d444, National Safety Council, 425 North Michigsn
Asenue, Chican, 11 600611

Hrepiratory Pratective Deviees Manusl published by
American Industrial Hygiene Associstion and
American Conferenee of Goveramentsl Industeial
Hygienista {eopirs sre gvailable from Ursun sml
Heumfietd {ne, Blox 1203, Ann Arbor, M1 48106)

.

4. USES AND LIMITATIONS ’

o

4.1 L errn of cespiratofy protective equipment shail have

medical spproval, /s

4.2 The airqurlying respirators; l.e., canister gas
measks, chamicel cartridge respirators, and mecheni-
cal filter respirsiors (Teble 1C) shalkl not be used for
rescue work, 07 1or emergency work of any nature.
This is levause thew repieator do not supply oxygen and
therefoee it proteet againd possilde oxygen deficien
vies, (ther rencons far this erquicement are that:

8. Goas mashe are intended for wee with no more
than 2 pereen, iy solume of most toxie gaees,

b, Chesrienl cartridge reepieston are intended for
e in significantly [nwer tugie gas comentratione than
canistee gue  nuske. Limite vary from 008 pereent
mavanum to ©, perrent masimom,

4.3 Thr following warning <igne enquire immediae
retuen to frenk air:

8. Unevmfortable hest in the inhsled sie. (A
properly operming canister will hieeome wann on ex.
peire o cermn gases of vapors, hut 8 canider which

Fininns grived in 1co sre trom OSMA reguistiens, $ecuOn 1810.3000 senes

beeomes sxteemely hot indicates that eonacentestinns
ahove the caniser limit have lieen encauntered.)

B. If nauers, dizziness ne signe of disteess develop,

€. If the canister has 8 window inviiestor vhi'h'
shnws the specificd eolor change,

d. I any leakoge in detecied by smell, toste, cyes,
e or thrust ieritstion. /.'

¢. If high bresthing resistance )H’Olnpl.

44 Air purifving respirators. shodld ndt be ueed in
stmospheres immedistely dangerpGs to life amd health or
when the eontaminant haa ponsr warning properties, sx.
cept for escape.

4.8 Uscrs shaubil seieet ranisters snd esrtridaes spevie
fically approved for the toxic gee and eoncentrstion in he
encauntered. Canister masks that hear the lahel Al
Seevier,” “All-Purpose or “Universal™ should nnt be
used fur 8 sperific gas or vapor if 8 eanister is available for
that apecific gss oe vapor,

4.8 Although ssifnntained hreathing spperatus or rom.
binatlon sirdine gnd seifccontained hreathing apperstue
hate no concenatestion limit in regard W toxicity, many
tunie gases gnd vapors are flammable and the vsee aulid

/b expueed tn & potentisl fire or explosion. The 2eprrernt

" conrentration limits spproved for tonie gae remnval with
earustertype manhs is within the flammabie renar foe
wnne gases. Work in stmmspheres in o nesr the flam.
mabie range is prohibited, When the powibility of flam.
mable stmospheres sxiste, 8 cheek should be made with
an explinimeter sl permissahie conremrations rone
finned prior 1o entry, Standard F6) peavides infornstion
srul indructions for use of portable Nammabiec vapur snid
gis detectars,

4.7  Respiratory protretion is required fur cancer suspret .
- agemia. Refer tn OSHA regulstions for specific require.
ments, Section 1910.1000 seerer snid to 82T,

4.8 An uncontuninated supply of sir must he gesured
when uyang a hose musk with blewer,

5. SELECTION

5.1 In aciceting a rrapiestor, the following factors (8,1 =
5.0.6.1) and Tabbew ) snd 2 shauld be cummidered,
Engineeeing ept Repart. Accrssion New 18167 “Respir.
atnr Selection.” also will pravide guidanes. -

8. Natuee of the hazes)
b. Severity of the hazard
"€ Type of cuntuminam
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d. Concenteation of the rantaminant

e. Perind protection is eequired

L lorcation of the contaminated srea with eespeet
tn a soeee of respieabie sir

9. bxpreted activity of the wenree

h. Operating characteristics and lunitatione of the
wailahle rrspirstors

L Safety ergulation of state or loeal governments

$.1.1  Selfwenntained heeathing apparstus rated for
At least Mhanintie service time shoubd be used for entey
inta an ierrupirable stmosphere,

$.1.2 Selfwontsined hreathing apparatus with less
than & 3aminute aie supply shall be used only for
enteegeney cgeess and not for rescue work or erentry,

5.1.3  Operating time for selfcontained apparatus is
hawed an maderste work rates, Operating tine is reduced
by inceensed reapiration eequired by heavy exertion

5.1.4 Oniy sel{<contained bresthing apparstus,
or combination sirdine respirstor and seli<conteined
breathing apparatus, shali be used in oxygen-deficlent
utmospheres or whare the contaminant is, oF might be,
inmedistely dangerous 10 Hie. The sir in the elf
enntained unit of the combination sirdine respirsior snd
sifscontained hreathing spparstus slisll be vand only for
reres in cvent the lume-line supply of air is interrupted,
The wlne of this «xit spply may vary for different ape
plieatione, lun shall be ample to allow the worker auf.
ficient air to cacspe from the contaminsted ares. In any
cue, this supply shall not be les than 3 minutes, Cone
mderation dwld e given to using only positive pressuee
units,

5.1.5 Facape mesks are used only while the wearer
leaves & contsminated ares. They sre approved umier
Subipart {. 30 CFR Part 1] snd have a half mask
furepiree, ur a mouthpiece, Where eye irritation in a con
dideeation, & full fueepicce should be used. For escape or
nergeacy purpoees inun unknown concentrations of exe
tretnely hazarbkus atmimpheres (sny gas ne vapor having
» rated lethat concentration LC 50 of lens than 10 ppm). s
preessure domand arlfcontsined bresthing spparstus or
cumbination peessure demand supplied air respirator with
pressure demand selfcontained beeathing spparatus shall
e uend,

$.1.8 Entry Masks, Use seifconuined breathing

5.1.7 Fire Fighting. Ulss selfwontained hreathing
appmeatin with at least & A0eminute air supply. Unit shall
be the pressurs demand type.

8.1.8 Sehedule [3E of the U. 8. Buresu of Mines
on selfconiginesd  berathing  apparstus requires o ree
maining servicelife indicator ur warning for cumpressed
berathing sir (rxeept for arlforescus). Same eaquipment
now on plants may not have thess alarme, These can and
should be' olrained from rquipment suppliess for aps
paratua not so_equipped.

$.18.9 When the dedice is g combination selfs
contsined hreathing spparstus and asirdine respirstor
{suppliml-sir respirstar), either 8 manual or sutomatic
valve(s) shall be provided to change to the selfenntinad
sir supply if the siedine suppiy fails, atvi 10 prevent the
wrearee hresthing contemineted air from the outside
stinosphere. If & manusl vaive ia pravided, it shall bhe
eanily aperable and incated in s pesition which is con.
venient \o the wearer, If an automatic valve is-pruvided. o
warning siso shall be pruvided to siert the wearer thet he
is breathing from the selfcontained sie aupply, (1) when
his normsel air-line supply {ails, ne (2) when the selfe
comtained sir supply (alls below 93 prreent of it full con-
winer peemyre. A quick disconneet and chack valve shall
be provided brtween the apparstus snd the airdine supply
howe to permit ready mseape from the ares. and to prevent
lnea of heesthing sir from the deviee or inhaling the
e king got . eeapectively,

< §. BREATHING AR

6.1 Both purchesed and maenufactured breathing sir

shall meet or exceed the requirementa of the specification
for Grade D breathing air as described in Compressed Ges

A ation C dity Speeification G~7.1-1966. See
table below for gas anaiysis swmmary:
Qas Cortert Anatysis?

O 19 pereent min to 23 pereent max

co 20 pprm msn

COp 100 ppm mex

Hydracarhom 0.020 me/liter max
(a8 condermsbles)

Ha0 Dew point lrm than the lowent
prokshie Wwwiprrature o be
ernceumercd ¢

Ny Oalsnce

Odue Free of all abjectionable edores

spparstus with st least a I0-minute sie supply or s com.
hination supplied sir reapirator with seif-contained
heeathing sir spperstus. Unit shall be of the presaure
demand type. The entry menka should be lorated outside
of the potentially affeered ares in 8 nonconaminated area
ssid propeely identified and protected.

Porions panted 18 red e Hom OSMA reguistions. Section 1910 134,

t Seo 84T for dote an dirvvet reiing purtohls drieriom (ar osypen snd
mher gawe sk vepmes.

4 This in nrvomery 0 pownnt fvwsraup snd snspege of 2ie Now 1o the
mad, For talien tofer o “llandnmh of Comproand Gewe”

82 A relishle supplicr should be choarn. Visit his

focilitien 1o determrine his Urgree of centrol ever the

CONFIDINTIAL
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operatton, If an air compieressnr o used, it should be
rnonfuheieated, 1f 0 lubricated comprrssor is used, it must
hate a eachon moaavide ae high temperatures (or lunh)
alaro. Annual rontacts should be made to sssure aquip.
ment and proecdures have not rhnngml\m

8.3 Preferabiv, eentified beesthing aie should bhe pur.
chinsed frum & eelinlile supplier. If 2 choice has 10 be made
hetween certified air from s questionahile supplier snd un.

eertified aie from a eeliable supply, the lattee would he
the revomitended choice.

8.4 Determine if the air is provided by cnmpeemsion or
ennstitution (miung nitregen and oxygen) and snalyze
ae follbws:

Muthod ol
Preparsiion
Compersinn = supgilitsr
s et 13l eviineiere

with anv gasws uther
thas air,

Comperasisn « ampplier
fills evhinriers with
gases ather then mr

Anatysis
Recommend
Chweb 10 prevent of
cviidders fran cach
for pereent CO and oror.

Analvee all evlinires

foe pereent (), Cheek
10 preeemt of cylinuiers
frm each ot for preeem
CO and wine.

Recamutuinmn Anslyze all evlindees
. for prrermt Oy, Cheek
z 10 pereert of evlinders

{ram each fot for
preeent CO and wlor.

85 In addition a eomplete analvis should he con.
charted perindicsily 10 assurr compliance with Tabie 3

wurificatione

7. PRECAUTIONS

7.1 An rxtendive hst of intAntione in use and
privantions for each type of reepiestor is given in ANS]
Z8R.2, Some preesutions sre given in Teble 1 under
bhembings of Limitatione and Remarka

7.2 The manulscturer’'s instructions or precautions of
the ANST atundaerd should be posted with the respirstory

thesjer,

7.3 All pe'sons who may have occesion 10 use
respiratory devices, or cause them o be used, should
be properly trained in thele use. Als, in rrecintion of
plant disaere plans, proper teaining in use of respirstory

wnoith and safe rescue oF repaie opeestions.

7.4 A «light negative pressure oecum inside the facepieer
ol fnee.fiting airspurifving respiratars (Table 1C). Care
mus e taken 1o obtain an eflfretve seal batween the
facrpiree and faer 0 prevent inward contaminant leskage.

Porions onates n red are fam OSHA reguistions. Sectson 1910 134

proteetive oquipment will aid in the performance of

T

Alu, demandiype sirwupplied respiratare and damand.
tpe awlfcontained reapirators opeeste undee negative
pressure when the wearer inhsies. Sinee some inwand
leshsgr of ennaminant may he possible, thesr typee
prowvide much fess proteetion. When purchesing new sire

ppbnd, anlfe inrd ar cumbination type. pressure.
temand should be speeified.

T4.1 A pressurscdemand type sell-contained reapie.
stor or airaupplied combination self<contsined shouid be
usrdd in stmospherrs ining cont. which can.
not he detncted by amell o where special precautions
must be taken to prevent the wesrer {rom inhaling sny
trace of contaminant. In thin type equipment o small
pessitive pressure in meinteined inside the farepicer st oll
times, surh that if s leak shauld develop, therr would be
no leskage of contaminant into the facepiece.

7.5 A preper ses! cannot be astablished i the temple
bars of eye gissses extend through the sealing edge
of fulidace masks. .

7.6 Contact lenwes shall not be woen with full-face
meaka. See S4H.

1.7 All eyrpirces in full-face maska spproved by the
Burrsu of Mines will pam the hall drop test. but rome
plastic eyepiaces may not pase the aeedle drop temt (S4H).
Current scheduien of the Buresu of Mines, hawever,
require thet eyepieces shell meet the pertinent rrquire.
menta for impact and penetrstion apecified in the most
recent ANS1 Z87.1 Sefety Code for Eve Protection.
7.7.1 Full-face masks have been developed with
matema  for mounting onreective  lemess  inside  the
facepicee. Contact the manulscturers for assistance,

7.8 Majar probiema in the une of full-fere masks st low
trmperatures are poor visibility and freezing of exhals.
tinn vaives. Antifog compouns can be used to cost the i
side and outside of the syepince to prevent ite fogging
down to sbout 32°F. Below 0°F, however, antilog com.
pound will not prevemt severe fogging. Antifog compounds
heesk down and require reapplication periodicslly.

7.8 A haifimask {arrpicee should not interfere with the
wearer's use of spectacies or gogxies, Proper seicction of
rquipment normally will eliminate any prohlem of proper
fit when using & combination of haif-mask facepiene and
spectacies or gggles.

7.10 Persons eequired to wear reepiratore must be ciran
shaven in the sres of the respirator seal.

7.11 Conventions] respirator do not conmite an ab-
solute harrier 1o transmimion of sperch. The reapirator
exhalstion valve ususlly provides s satiefactory pathwey
for speech tranemiwion over short distances in relativeiy
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auiet aress. Speech tranvnissing tevievs are availshie.
L Caution: cherk fue aceeptahility of clecirical sluseific
catwn foor use in harardous aeeas, aind NIOSH approval
shen nuantes] on respirstor),

112 dloses for air supply should be sclested 10 resia
ihemueads i whieh they may be exposed,

8. CARE

31 General. A centralined nance. cleaning, and
Worage” station should be used to care for respiratory

(R L 2 31V w‘ui'nm‘m,
1.2 Proceduras Applicabls to All Respirators

8.2.1 inspection. All respirators shall be inspected
~wutinels befnre sril siter cach use. Those held ready for
cmergenes use shall be inmspected at feast monthly and

irr each uee,

8.2.1.1 Sceifwontained breathing spparstus shall
« 1ngweted monthly.

8.2.2 Maintenance. When it is necessary to repiace
surn ur tdeteriorsted parts. only those made apecifically
cue the devier shall be used: and the repair work shall be
weumplished by trained personncl. For most plants, it is
prefrrable that perts of this type (sulxssemblics) he
repiaced as o unit or returned to the inanufscturer or fac.
1ory tegined porsunnel fur repaie. o

8.23 Cilesning and Disinlecting. Respiratory
prvertise cquienent, cxeept canisters and cartridgrs,
Jusuid he clowmed amed disinfected gfter cach use, uniess
ssigned 10 individhiale, when they shall he cleaned ge
teerssary o assire o sanidary sl properly functioning
Mash,

8.24 Siorsge. All respirstory prutective evuip-
inent siall be stored in o clesn, aool, dry plsee. out of
et sunlight, under  amnditions of maderste tem.
peeature. They should he lorsted for eracy acvessability
vl e lueation sdequetely labeled if  neeesaaey,
Respneasnes dinmled mnt bee sored in such places ae lovkers
ur toof boves uniese they e i rarrying cases ar Imxes,

l: Special Procedures for Maintsining, Clesning,
Disintecting, and Storing Respirstors

3.3.1 SeN.Contsined Breathing Apparsius. in
comami-tspe (Table 1B), the mvlinder precsure dwld be
cheched  periodieslly  and  reehiaeged i liciow  rated
pressure (eneeeeted ta TOF ) Recharge afier each use,
Ollowing manufarturer’s instratione, Follow  munufac.
Lirre's imtrimtions on tightness teste for eclfaeontaimed
respirators ainl hivilvtatic teting of vunpressed-sie eviine
cees Nesnewe that eeguintor and low.perssure slarms are
{ e prenming,

Porions Orinted a A sre tram OSHA reguistions, Section 1990.14

83.2 Cylinders shall be teated and mainwined as
prescribed in the Shipping Container Specification
Regulstinns of the Department of Transportstion (49
CFR, Psrt 173).

. 833 Hose Masks. Check the blower periodically
for proper operstion. Cheek hose for wear sndd tear after
cach use and clean when neersaary. Kerp hose capped
when not in use to prevent entrsnce of dust oe other
contaminants.

N -l
834 Rir-Lme Respirators. The facrpicer should
he servieed after each use, s for all other rrapirsiors. The
finw control valves should I inspeeted after each use and
cleaned and repaired. if necesaary, Airdine hase should be
clireked for wesr and tear after cach use snd he cleaned
when necessary. See SIH on sireupply svatem.

8.3.5 Seit-Rescuers. Monthly inspection s the
moat impertant phase of the maeintenanee program with
this type of equipment beesuse the rquipment is seldom
used but must siways be ready.

8.3.8 Chemical Cartridge Respirstiors

834.1 in planta with centealired maintenance
stiona. cartridgns sometimes are  discardnad after o
predetermined period of wee, Haskall Laberatory will
estahlish chemical cartridge hreskthrough times for
spetific toxie stmaspheres on Pequest to sasist plants in
uu_l.»lhhing usr period eriteria, .

« 83482 Replecement should be incorporsted into
the maintenance and ciraniag program. In most eases, the
wrgrer should not be reepomsible foe scheduiing replace.
ment corteidges in hic reapirstor, However, chemical cars
teiddges shonld be changed when the wearee detects the
wijor or irritating offect of the contaminant,

8383 Where the expacted enataminent hae no
wdor or irritating effert, chemicsl cartridge respirators
shall nnt be used. '

0384 Mouthpiree réspueators shell not he used
for eoutine prnteetion, beesuse heesthing through the
mouth may hypass the ador or irvitation warniag of an ex.
pended cartridge. These do not have NIOSEH spproval.

8.3.8.8 Particuinr caree should be exrrcised in the
storsge of chemicsi eartridges heeauss they deteriorate if

Texpoeed 0 exeres moisture and 10 gaseoue sir eone

taninanta, Cartridges should nat be stnred in the ares
where the workinen use them.

8.3.7 Maechanical Fiker Maspirators. Merhanical
filters of the “throwsway™ type chould be diacaried when
the herathing eresistaner  leames hothersame 10 the
wearre, Some mechanicsl filtee respirstors uewe reclesn.
shle filtees, in whicly cner dw: filtees aew cicuned when the
respirator i being servieed, -
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TABLE t ~ TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 7)

Teble 1A - Al-Suppiiod Sult

Methos of Operstion

Alf SUDDIY from SUPDHEd-Sir DISAINNG ADPArMUS. See STH on ur-distribution system.

Use

Operating or repair work where there 1s exposure 10 SUDRENCES that are IMtating o7 COMTaave
10 the Skin and MUCOUS MEFNDIENES, DUt where the SUNCIPNe is Not mmediately dangercus to
lite. If immeciately dangerous 10 lile. the resoirsiory equipment should be previded as in §.1.4
and the air-suppiied suit shouks de kept with a silgit pesitive presaum. in any cess the sir
supply shouid not be iess than 18 minutes 10 aHow the worker sutficiam aif tO eSCape from the
contaminaied ares. A Dody haMoss is requined 0 handie he.noes [INe and he Hie ling, which
ways Should D8 WOTR &8 & reRCUe device. Meiper (weanrng similer av-eupplied Auit. body Nar-
ness. and Hte line) should De &38iONEC with no other duties than t© obesrve the man in ¢
hazerdous wres. sttend the Nfe ne and in emergency. ask for Reip and de ready 10 repdue
the worker. (See 3180).

Limitations

™he weanng of sn wmoervicus suit for any extended penod is extremely fa

and the iowest intlet Dressune INTENANS 1Or ONELANON INtrOCUCEd 10 the Mrau noee. constant
flow units Must deliver 8t lsast 4 CHM Measurad Al the facepece. The ¢
85 liters per minute shail not axcesc 1 inCh of water. When heimets or
M requINeMents Must be MEt EXCHDL AL (NS HOW rate MUt DO &
of assemblies with the Nghest inist pressure and shonex hase leng
not excesd 1§ cfm.

are used. the
@ ctm. For doen types
. the maximum liow shail

NO NIGSH® a00roval. For sacilional Intormanon, see Fleming, A/J., D'AIoNI0, C. A, end 2850,
J. A, “Modern Qccupetions! Medicine.” Chapter 7, * iva Clothing for the Cheencal
Incustry,” Lea and Sebiger. Philadeiphia (1980).

A Ranque-Hilsch vortex tube®™ wom as & paortsdis refderater can y cool com.

tbe operates on 20 10 28 cim ot SOMPrAased sir 340 to 100 pe and delivers 1510 10 ctm of air
¢ooled S0 10 00°F Delow tha niet sie . The tube can be reversed and used as a
nester, .

or O

0 Avaladle trem

P O Sox 8
Houston, TX }

Ennon Mawiatturng Company

-
7001

Satety and Meaith, U. 8. Oest of Heekh. "ne Weltare

CONFIDTNTVL

ta

154

DUP 0960529

DU 040739




JANVARY 1984

This Page Rev Sept 1978

RESPIRATORY PROTECTIVE EQUIPMENT

s M

Page ?

WUl

I\L.o b

1961

. REV. ocr

I
ity

Wil

Gupplied-fie Rospirater)

AlrLins Beephcotes (Type €

e

Egi
xl 3
i

ool by meavliactuess lov air supply hose fangih and
son for ’

Limits
nge ot ek po

y work, up 0
- from sowrce

xh!
i

o,
-

Tebie 18 ~ Almosphore Supplying Resplaters

1T
ity ;h{

ms——

VABLE | — TYPES OF RESPMATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 8)

Semant Type

Ne

Semitation in | Linitation n d o
togerd 10 losiclly o0 en Op l-nldtpagA

DUP 096053

©VINIGNGD

O  { Nt appioved fx wse @ Company oMo

DU 040740




O I SRNP 10 voriovIead 10y paaseddn 9 (5) Npun pesssddy owog () Pus (1) sey

JAMUARY 1384

This Pugs Rev Sept 1578

Lana e B o )

. . L
ML Nl i) N ) \
HWTORY PROTECTIVE EQUIPMENTY
, z

ol & PRGN w soug 107p o wepn | -Bd 1B SUEEAITUE -Ueoues Sl WANPEW 04 & pue
l..:!..ll.!ih-!.ll !i.iﬂ:lh....) whive o9 weey @ Supneres | WSiee %59t 100 10 Suwpmes
10 0dly 400 299 W Suns o pound S0:04leoene ) 0% @ PoguT) | Ssbyeem W sen !.I:r
S UNEPRWED S1) IO SUNIRYNY 4L 0P 9] VOIBAUOUIS O Yy e o 0 Supenen S0NuMowm W POOR 04 WU | a0y eog| SvapmgY
‘50d0a 10 2useld Uty weNoned ou
onye -"-h.l‘lll
[ _ K ] 0 00NN 00
RS0 10 UOETHIINSe © )8 SNg ‘GNP 10 S0 W% iy
. 0 @ane oo oiue ¢ Yom 20 “owuse uemeerd wamed
- g sgpeds oun ¢ Sopprang “Ague sduree wif
P w0l ‘oupw owponed ey -0l Aom ‘csaden pus 5enl st 50 § o YNEUUES 59 SPBUE WUEDs Vool LssEndes: seppRly L]
SUNS O S5y SISNS VNI Sang
Pue cossd 1owese s wem 90 Jowse
ol - o ‘weyloowm o vl ywey popwy
Ndoat sppasd yONM Ssogy oede TN PG 20 S0UNy AP 89 YN ‘SOPPUSe 5 IWINIE NN 19 POY WO PIRINE § 1) G0N } UNIVIINGS © B ‘NNEE o] segende
SENeS e ow ol owey " - - [ ” » [ sovdod 19 00ed e [ ]
Cooseplooy yoomy soid (semmnpleny eospiveny pasd
raEeGteg pu epey) odly wun-woyevgeen Soorhgpuyy sy e oyeegieny slppum) espaesd WO S0 By

odiy Nuswwend

(o o4 oncssBusp Aepnponnny ‘09 Wi 50 '9) WONPEEIES Syl S30yn 10 Sesopleune WSICPEP-wORiNe B SN S0y VR)

Gspndety Buligmg Y — 31 6L
(1 20V4 MO G.UNO0T) ININANOS SALITLONE AVCLYEISEN 40 SS4AL - § SV

Poge &

SN

CONFIDENTIAL

DU 040741

pup 0960531




JANVARY 1964
Tivis Pege Rev Sept 1978

RESPIRATORY PROTECTIVE EQUIPMENT

S$2H

Page ?

1904

REV. uui

1981

_REV. ot1

WINIGHNGD

Closs
Resp
hose
tooee Miing

S & Srwabl
a

Ne-Line Respirater {(Yype C
Sapplied-Ale Respisater)

flom
fRosp
[ ]

Pontacat
13

e 8

Continusus
A Line
Resplishie air lo @rown d
i- {wough 8 lerge Realbie hose |hatimmk Sacepiece. il laceplecs, o 8

5 . HyO
udl
- Hy0
et
ml
A
-l

by wearst's brosthing stfort. |[beimet or hoed.

wpod in

[Suity 1o woar |
rose> "
sy

r

ed

hy

-d

e

; §§§!§¥E‘§

ii!sisl

Wik Blowsr

(e A

Suppltod Ak
Nospleaton)
ot o
tge
»”

Tuhie i@ ~ Auncephere Supplying Rewplraters
[
- o

::**i i 3%

g

TABLE { ~ TYPES OF NESPMATORY PROTECTIVE EGUIPMENT (CONT'D ON PAGE 8)

iu

fh
,,!

in |

i Hill

© Selt-Conteined Type

e chomical 1 Woerste O [ 16 2200 pel) supplied la :'0
. ! wed

Wethod of | in Chomen sibgled water | Alr am high p
opetation | vapes reects whh » grany- | eylinders insmmally 2000

Remarss | Nt spprovedt

§ Mot appioved (o1 uee &t Company ehes

DUP 0960532

DU 040742




e

OTECTIVE SQUIPMENT

| s2mM

‘PO% YRR e 020w AusIgnie e

w o o spre 0 109 Porasidn 038 (p) segun Peaceide owwy (2) Pue (1) 205 Porcatee Oov (1) PUn Sos Pum ) 50pun posesits 1Y oo
‘Suptmem puw Supoe » OEdn weum powiy eppedvp PRSI - SN
ﬂ . BOOUMOGRS RS DU HTIOW PEINGY NN SOPUEPUED 048 GIdNA UYn phuwaly SPIERNdy PRSE - Gung
« - o ‘Bowind B
» - Ay O SPPIPW Pe woyn 008 VI IS "W SRS 10 tppedeg) - g
M_ o0y Wy ey 0o AvusepnBE 10v) Somdeey Suni,, ) o
1Pusy uop S1eey Gaom Anaoprilys (ou) Siemipiony N0, )
N 1990 LW Ims) o W) sopadesy WaQ - swey,, i)
spupioey 190G S Supsnpyy - SBERNOssMAGuL,,
VRIS Supnoiny 01 6 Supssoce sipdent sl
PORSew s0anidde PO « WORdPbe )0 YNISNe W) ey Supusacs
oo P20y Aunpeet g 10 SMEY P ‘Wwoume Supny 0 10 Yesusuy o9 ey nd ¢
QONID 48 O IO N0 PUSNY 04 0t oPRad g 0 eousEy) L¢P 008 Sog § 105 pEpe> 50100 8. u!lL ogmunyl
‘20wl 0 csodea opsy puw Asusyigep
Venieg sop wmdes | wabise pupts wemal ou seeq ‘B woke 15 vpn o & Bumyn
Pun soeel 1uplie wndos: souy | ONSL 000 ‘poun o PIeys semndess Seoulorun W posh og o)
e Ay oy e " " YORPUeD Wam 1000 20 wRwpm %49 A 1ov0) 10 wnmpew 42 A
£y poipow &) otly soun PIEIROW 20y ‘A sorse Aowi eped Suiy -2wel) poprewwssss: 81 oipine | -ovely
W S085a pun 5000B supele vonen | veus poen oq e eEw oPPey Sweode oy winn sy vonnA -!-l.-l‘!ll..l.!._
wsd oy PiBes it ouy 1000 39 vopm | -6 10 eusEsense Wiy W posn oq -ueoue0 Y0l WANNEME 0 & Pue il._.!.lll»l!!
T L WS g VD wAD NNNel | 10U PIneY oRNdes SON NG ‘Buy wiiee %E o8 1900 10 Sopupives | wellve wgae 0oy B _
10 odis youe 199 0 SuNe 9§ MEwd Snyd & pooy oun Ay ooy U] SOR ) PUP) | SONNIOWE ) SON &) Ppourey)
.n "y ey sqg P W GHEBNUSOUES 10 VY PONNY WNe 00 03 Guptiisy) C0YIeans W) POSA o (RN  weNesg 00f| cusneI)
b4 os0dva 10 sonl wuple vepsswsd o
a SHYES | PP PUD ‘OUn ‘S1INP %
WINE U SPPORIY |8 SININP D
“ ~A00 JB USITURWES © 30 SEIRP BpNNY S0pep 0 S0 WA sy
e NP om0 | o5 Yo s o § Wy is ‘sumy | PSP SURSNN Rimecd
. | twcntes wrurn vomnueoses wesedss | 1eep ounete el @ mupte uopsn N feo ol 204
m pun seed ‘wusw oRRORNe 203 -0 Lsopnden) epyen & poubpeg aoder pus 90md 20w 10 § )0 VONINWES 9 Sbue nd [
‘geednd
- NP G 20y S0Ug YO Liags
-piote eBppiee EOpNIND oweg Wedva
o soel jouple o0 you oe ‘e “pud oy ¢ AEnen 8 Wam
ompmennd weple wopcsmd Lun ‘un g wo emios Ay 2y punlen oosyloowm 0 00ed ywen poygry
-aiyisse spyresd wm siouy Moede Wi NS 19 ‘eury ‘WP B Yo 8PP 10 NPIIS Oyl (0 POY INOWS PoyIwd § W SO0 §0 SIRNIINES § 0 SRipne vepssede
SPED LNVED Yonw sul) Swog - nod " i LY ey don 1 seved spe) [ ]
Sraprapdecy s Ssopiayieny sopendesy fromudeoy veons o (romigieny Sespdees; pag)
[ T ] ohlg muyy promoysey npbgnony i ydeoy cbppnm) pepsen) YOO 00D mpspe)
eaprnyuey o4y smns- wepuend
lme o enamafiene Smethancs % SNERD 32 'S} SSIGSSESS B SR 0 SeeesreE qepagbp-ensise @ SR ey e} : :
Singteey Swigmg - N N,
U 3OV NOWd 480 LNIRANOSE BALDEI0WS AVOLVRISIN 40 SR4AL - | TWVA ﬁ,_ .
m ONEIDENTIAL

DUP 0960533

DU 040743



187

T JAMUARY 1384

RESPRATORY PROTECTIVE EQUIPMENT

This 'age Rev Bent 1978 Pege ?

TABLE 2 = SELICTION OF ARSPMATORY PROTECTIVE DEVICE

Yeanrd Aaspirsme

Orygen sstitieney SoH-Qentisndg DIRINING ABSATSING

COMBIARN Sv4ing MUY and Init-sontaneg
hragihing aseersas

Ganense santanvinant . o
mavisimety Gangereus 10 lile (see L1.4) Seileoniained reaiing epperatus

Comaination airine REDrEe’ g saileontined
weamng Wearsne

Nt wamedisety dangereus W e Alnding respirame
Hen? manlt wineut biewer

ChamigL-Carrisge uBirens
Paros. s1e BAtamInent

wmeeimely dangersus W e eee §£1.4) SeN-gartainod remnhing spserERS

Comtinaton airdine epwaier and Svicontined
WINNRY WeUIS
Not mragisely dangersus W Mo Meshenical e respicase
. ANeding resprsee
ABrusive-uiantirsy reaniraser
HEso Mask wiheul Nower

>+

CAMBMNIGHN SAsOOUS W SUFTiCUINIGY CENTETIRAN

Imatistely ¢angerous » Be eee £1.4) Satlcomainad Weating pperetus
COmDINSton airing reEpiTaior ang seY-eertned
eINiny WOrENS
NSt e elRely Sangersus B We Alsding respiraer .
MED MASR witheut Diswer Aner
e ]

_mn-m“m“mmmmuwmm-s-nunw
PRI MpEHER SYY of 1N MELENES Hutig, DUt NS CUTININ &Y AN GEE W NS LR o RIPTEETS R AP 59 VIS M e e
MREE G SRANENS.

CONFIDENTIAL

L}
3

DU 040744



