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1. SCOrg

This standard provides information for the seiection,
use. and care of respiratory protective equipment {resp.
rutors). The term “respirator” in this standard 1» used
inclusively and applies lo atmosphere-supplsing and air-
purily ing devices that provide breathsble air to thewearer
w thin the limits of the equipment, whatever the souree of
sir. This standard does not appiy for exposure 1o sir-
burne radioactive contamination for which specisl con.
shieration may be necessary.

2. GENERAL

2.1 Respiratory prolective equipment should not be used
88 & substitute for adequate exhaust \entilation or other
engineering control methods.

2.2 Respiratory proteciive equipment shall be worn a
sll times where the stimosphere may be harmful 10 em.
plosees due to unusual conditions. and where work
necessary in contaminaied or oay gen-deficient. confined
anvas.

22.1 When the air is deficient in ox) gen, the symp-
toins range from increased volume of breathing and wc-
crleration of pulse rale 10 unconscicusness and death.
desending upon oxy gen content and the degree of « per-
son’s aetinily. U 3 is i diate when @
mun braathes pure nitregen end desth may foliow in o
fow minutes.

2.2.2 An oxvyen deficiency ma indicate 8 hazard
in addition to inert gas: eg, lammability (see 4.4). skin
loxicits, or absorplion through the shin. particulari
hsdrogen eyanide. Threshold Limit values (TLV'y) of air
coriaminanis are given in Standard S2T. Portabie oxy.
ger and toxic-gas delectiors are covered in Standard S37.

23 Pure oxyges shall not be used in aimosphere.
supplying respirators.

2.4 Only equipment lised and approved by the L. S.
Bureau of Mines shall be used, if seibedules for s parucu-
iar type of equipment bave been established.

2.4.1 Information Cireular 8281, ""Respiratory
Prctective Devices Approved by the Bureau of Mines as
of October 1. 1963, can be oblained for 25 cents from

Venders end mershendise des:
net inelude ol) sccaprable prodycrs.

SUBSCOMMITTER NO. 8¢

the Superintendent of Documents, L. 5. Government
Printing Office, Washingion. DC 20402. Copie~ of s
supplemental list contsining appros als since 1903 may
be obtained from the Bureau of Mines. Health and Safety
Research and Testing Center, 3800 Forbes Ave.
Piusburgh, Péndiflvania 13213. At the present time,
the Bureau does not have approval scheduler for the
following equipment:

a. Fiiter4ype respirators for proteciion sgaina!
particulate aerosols, such as beryllium dusts und fumes,
dusts impregnated with organic phosphurus innecticides
{parsthion). and radivactise substances.

b. Air-supplied suits.

¢. Chemical cariridge respirators (ot respirstory
prolection against gases and s apors other thun organic
\apors.

2.4.2 A list of respirators for respiraiory proiection
against certain pesicides may be obtained from the L. S,
Department of Agriculture, Pesticide Chemicals Research
Branch, Belsville, Maryland 20703,

3. MANUFACTURERS

Dumes und addresses of companies 1o which ep-
provais on currently available respiratory protective des
vices have been granted by the L. S. Bureau of Vines
are given in Table 1. Companies (0 which approiuls
have been given by the U. S. Department of Agriculture
for insecticide respiratory proteciive devices alno ure
indicated in Table 1. The listing of & manulacturer in
this standard does not mean necessurils that all of hi»
producis are spproved.

4. TYPES, USE, AND ULMITATIONS

4.1 A lint of the several types of respiratory protective
equipment, method of operation. use. limitations. and
remarks is given in Table 2. For addiional information
in this regard. reference should be made to:

L SA Siandard Safety Code f{or Heud. Fre. and
Respiratary Protection. Z2.1. L nited Stuies of
America Standards Institute, 10 East 0th Street,
New York, New York 10010

Respiratory Proiective Equipment. Data Sheet
D=444. MNational Safery Couneil. 423 \orth
Michigun Avenue. Chiengo. Hilinois

stians sre given 1o deseribe mereriels and mey
Substitutions bl.lu”lion are 1o be mede
only en eppravel of the lece) eutherity imitieting ¢

vse of this stendard.
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Lo speratary Protective Deviees Manual published
verscan Tndusietal T giene  \esociation and
vovewan Coaference of Goveenmentad ludusteial
v swmeste teopies are availuble frun Braun and
vewaat b Bon 12030 Van \ebor, Michigan.)

4.2 ™e er punifying respirotors, ie, conister gas mosks,
chemual centrdge respirators, and maechanicol filier
resperoters Teble 2C) sholl not be used for rescue work,
or lor emacgency work ef any neture. This is because
these tragneatinre eequire al leust 16 percent oxyyen in the
it hee trgsans for this requirement are that (u) gas
musae are wiended for use with no more than 2 percent
ul Anest 1oves gases, and (b) chemical cartridge respira-
urs ate app roned for no more thun 1000 ppm by vol-
ume ol urgdtin vapor in 8ir.

43 t ~ i canister masks that bear the label “All.
Servme A} Purpuse.” or “{ nnersai” is prohibited.

44 \ithaugh wil.contained breathing apparatus and

hose maeh «ith Llower have no concentration limit in

regard 1o tonTE. muny tosic guses and \apors are
fRummaive and the user could be exposed 10 u potential
fire ue evpleaun. The 2.percent concentrution limits ap.
proved tor tonee gas remosal with canisterdype mashs
mav 1w wilnn the ammuable range for some gases.
Stemiant Fi ] provides information and instructions fur
use ul portatle flaminable sapor and gus detectors.

S. SELECTION

5.1 In generul. in choosing a respirator. the following

facturs should be cunsicdered: {a) nature of the hazaed,
thy severits of the hazard. (e} type of contaminant, (d)
concentratior of the contuminant. () period prutection
18 requited, () location of the contaminated area with
respect tu o source of respiruble uir, (g) expected uctivity
of the wearer. (h) operating churacteristics und limita-
tions of the uvailuble respirutors, (i) safets regulations
of state ve local gorernments (vee Table 2).

5.0 1 tpparaiuy clussified for 30-minute sersice
time. ur lonjtér. Should be used for entrs inio an irres-
pirable atmosphere. In certain cases. 13.minute usits may
be peensitied. depending upon locul conditions.

5.1.2 bDuration ratings (or seif-contained apparutus
are bawd upon modersie work rute. Service life of an
uir v linder will be leas {or greater work rate.

5.1.3 Only selicontained breothing appoaratus,
combination air-line respireler and seli-contsined
breathing apparatus, ar hese maesk with blewer shall be
vsed in axygen-deficient gtmatgheres er whare the con-
taminant is. 3¢ might be, immediately dangereus to life.
Lhe latier vondbiion is defined as one from which u
worker cannol vscape uninjursd without respirstons pro.
teenve wquipinent, Lhe aiein the self-comuined unat of the
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cominnation gir-line respirator and wlf-cantuined hevath-
g appdrsius <hall be used only for egressin event the
hosedine supply of air is imerrupted, The volume ot this
exit suppls may vary for different applications. but <hail
be ampie to ullow the worker wullicienl uir to escape from
the contaminated urea. In any cuse. this supply shall not
be less thun 3 minutes.

$.1.4 An uncontaminuted supply of air must be
usured when using a hose mask with blower,

- e

5.1.5 Schedule 13E of the L. S. Bureau of \lines
on self-contained breathing apparatus requires u remuin-
g aervice-life indicator or warning for compresved
Lreathing wir {except for self-rescue, which has 2 maxi.
mum ruted sersice time of 30 minutes). Some equipment
now on plants may not have these alarms. These can und
should be obta‘ned from equipment suppliers for uppara-
1us not %o equipped.

5.1.5.1 When the device is & combination self.
cuntuined breathing appurutus und air-line respirator
(supplied-uir respirator). either a manual or automutic
valvers) shull be provided to chunge 0 the self-contained
air supply if the airdine supply (uils, und to prevent the
wearer brewthing contaminated air from the outmde
atmosphere. i 4 munual vaive is provided. it shall be
ea~ils operable und lacated in 4 posilian whick is con.
venient to the weurer. [ un uutomatic valve is provided,

s warning ulse shall be prosided to alert the wearer thut
he in breuthing from the seif-contained air suppls. (1)
when his normal air-ine supply fails. or (2) when the

‘welf-contuined wir suppiy fulls below 95 percent of ity full

container pressure. \ quick disconnect und cheek valve
shull be provided hetween the uppuratus und the air-line
suppls hose 10 permit reads escupe from the area. und 1o
prevent loss of breuthing uir from the device or inhuling

~ the surrounding aimospliere. respectively.

5.2 Tuble 3 lists the hazards and the respirators that
are recommended 10 afford respiratory protection against
them. By reference to this table. and by considering the
foregaing factors, the user can delermine the type of

respirulor that shouid be used.

6. PRECAUTIONS

6.1 Purchiased cylinders of breathing air shouid be ana-
Is 2ed for oxs gen and carbon monoxide content before use.
This snaissis normally should be done by the plant (see
S3T). Also. the water content of os linder air used for air
masks should be below the dew point for the iowest prob.
uble temperature 10 be encountered. This is necessar: to
preven: (reezeup und stoppuge of uir flow to the mush.
[ew points at \ arious temperatures can be obtained from
the “Handbonk of Compressed Cuses.™

6.2 \n extensne list of instructions in use and precau-
tivns for each 1s pe of respirator is given in the presiousis

¥

1o

1oAY

b

A NS

DUP 0960433

DU 040703




1

\J\V\L

JANUARY 1964

S 2 H

RESPIRATORY PROTECTIVE EQUIPMENT

This Page Rev Fab 1968

Page 3

Jud

[
]
A

REV.

TVHNIQHNGD

relevenced USAS Z2.1. Some precautions are given in
T able 2 under headings of Limitations snd Hemurk .

6.3 The manufacturer’s instr or pr ions of
the USA Swandard sbould be posted with the respiratory
device.

6.4 All persons whe mey heve eccasion to vae raspir-
olery dovicas, or couse them io be used, sheuld be
properly trained in thair vse befare circumsiances re-
quire that they use tham te pretect their lives end the
property of the Cempeny. Also, in execution of plant
disaster plans, proper training is use of respiratory pro-
tective equipment will aid in the performance of smooth
aad safe rescue or repair operations. 4

K

-
6.5 A pegative pressure occurs inside the {acepiece of
face-fiting air-purifying respirators (Table 2C). Care
mus be taken to obtain an effective seal between the
facepiece and (ace to prevent inward contaminantieakage.
Also, demand-type airsupplied respirators and demand-
type seli-contained respirators operate under megative
presuure when the wearer inbales; some inward leakage
of contaminant may be possible. A pressure-demand type
sel{<ontsined respirator may be wsed where special pre
cautions must be taken 10 prevest the wearer {rom in.
balizg any trace of contaminant. (A small poskive pres-
sure is maintained at all times and. even if a leak should
deveiop. there would be no leakage of contaminant into
the fucepiece.)

6.6 A preper sec! cannet be estebliishad ¥ the tempie
bars of eye glesses euiend threugh the sealing sdge of
full-fsce masks.

6.6.1 All eyepieces in full-face masks approved by
the 3ureau of Mines will pass the ball drop test, but
some plattic eyepicces may not pase the needle drop test
(S4H). Current schedules of the Buresu of Mines. how-
ever, require that eyepieces shall meet the pentinent re-
quirements for impact aad peneiration specified in the
most recent USA Siandard Safety Code for Eye
Prowection.

6.6.2 As a wemporary megsure with full-{ace pieces,
glasses with shert temple bars or wihost emple bars
may be taped 10 the wearsr's head. Full-face masks have
been developed with syserss for mounmiing correciive
leases inside the facepiece.

6.6 A halfmask facepiece should mot interfere
with the wearer's use of spectacies or. goggles. Proper
selection of equipment normally will eliminaie aay prob-
lemm of proper (it when wsing & combiastion of baik-mask
facep ece and spectacles or goggles.

6.7 Conventionsi respirators do not constilute an abso-
lute barrier to transmission of speech. The respirawur
exhalation valve usually provides s satisfactory pathw ey
for speech transmission over shert distances in relatively
quisi srees. Speech transmission devices are available.
{Cautien: check for aceepability of electrical elassification
for use in hazardous aress.)

6.8 Major problems in the use of full-face masks at low
wmperatures are poor visibility and freezing of exhals-
ton valves. Antifog compounds.can be used 1o coat the
inside of the eyepiece 1o prevent its foggingdown to sbout
32 F. Below 0 F, bowever, antifog compound will not
prevent severe fogging.

6.9 Hoses for air supply should be selected 10 resist
chemicais to which they may be exposed.

7. CARE

7.1 Generol. A centralired maintenance, cleaning, and
storage station should be used 10 care for respiratory
protective squipment.

7.2 Precedures Applicable to All Respireters”

7.2. inspection. All respirators shall be inspected
at regular intervais to make sure 1hat they are ready to

use. It is good practice to integrasw the respiratory and
fire-extiaguisher inspection and maintenance program.

722 Maintenance. When it is necessary 10 replace
wora or deterioraied parts, only those made specifically
for the device should be used; and the repair work should
be accomplished by trained personael. For most plants.
it is preferable that parts of this iype be replaced as »
unit or returaed o the manulacturer for repair.

7.23 Clesning and Disinfecting. Respiratory pro-
tective equipment, except canisters and cartridges, should
be cieaned and disiafecied after each wse, unless assigned
1o individuals. Respiratory equipmest can be cleaned
with detergent and Jukewarm wawr (less than 125 F)
by hand brushing or agitstion ia a washing machine,
rinsed, and dried. The quatersary ammonium salt dis-
wiectans® are recommeaded for sterilizing respirator)
devices. Rinse completely in clean, warm water. Assure
\borough drying of mask and demand apparatus alter
cleaning to prevent (reezing i used ia cold weather.

7.24 Stwruge. All respiratory protective equipment
should be siored in & cleas, cool, dry piace. out of direct
sunlight, usder conditions of moderaie temperature (see
Chemox mask in Table 2B).

* Willsen GermisClath; American Optiaal Ca, No. 101 and 102 Germicidal Detergent; Pulmesen § mtizer: MSA Closner

Sen tizer
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7.3 Speciol Proceduras fer Melnisining, Cleaning, Dis- 7.34 Sell-Rescuars. Frequent inspeaction is the mont
infecting, end Stering Respiraters important phase of the muintenunce progeum with this
7.3.1 Seli-Contained Brasthing Apparatus. in Lyup:e.lo‘::;]::“m':n;‘br::;n the equipment is seidom uned
demuand-type (‘able 283), the cylinder pressure shauld be ’
checked periodically and brought to rated pressure i 7.3.8 Chemical Certridge Raspireters. Chemicul
necessary. (\linimum pressure is 1600 psi ut 70 F.)  curtridges should be changed when the wearee detevts the
lechurge ufter euch use, following manufucturer's in-  odur or irritating effect uf the contaminunt. fa plents with
siructions. Follow manufacturer’s instructions oa tight-  centrulized muintenance “stations, eartridges sometimes
ness tests for telf-contained respicutors and hydrosatic  ure discurded aftee 4 given perind of use (based upon
testing of compressed-air cyliaders. ¥roup experience); but, in mawl cuses, the wearer i re- !
sponsible for discurding end replucing um;id'n in his
7.3.2 Heta Masks. Check the blower periodicully  respirsior. Particular cure should be exercised in the
for proper operation. (heck hose for weur and lear uhter  storage of chemical curiridges becsuse wsuaily they de
each use snd ueam clean when necessury. Keep hose  leriorate if exposed to moisture sad to g sir
capped when not in use to prevent entrance of dust or  cuntaminaaws. Cantridges should aut be woeed in the ares
other contamina nts. where it is necessury for the workmen (o use chemical [SB
cartridge respirators. .
7.3.3 Air.line Respireters. The facepiece should be -
serviced after ench use, as for ulf other respiraiors. The 7.3.6 Mechenical Fillar Respireters. \Mechunical ]
flow control s al,es should be inspected after euch use and filters of the “throw-awuy "' type shuuld be discarded when = .
cleaned and repeired, if necessary. Airline hose shoukd  the bresthing resistunce becomes Liuthersome w0 the a.—"
be checked for wear snd tear ulier each use and be steam  wearer. Some mechanicul flter respirators use reclean- :Q‘

cleaned when nicessury. See Standard S111 on sir-supply
system.

CONFIDENTIAL

uble filters, in which cuse the filters ure cleuned whea the
respirator is being verviced.
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TARE 1 — MANUFACTURERS OF APPROVED RESPIRATORY DEVICES

** Acme Protection Equipment Co, 1201 Kaicmazoo Street. South Moven, Michigan 49090
*» american Opticol Co, Southbridge, Mossachusetts 01551

Jousch & Lomb, inc, P. O. Box 478, Rachester, New York 14607
31nus Monulacturing Co, 3114 Carroli Avenue. Chicago, HHlinois 60612
t D. Buliord Co, 2680 Bridgeway. Sausalito, California 94965
Tetco Sofety Products, inc {formerly Chicago Eye Shield Co), 2727 Waest Roscoe Streer, Chicogo, lilinois 60618
4. S Cover, Stotion A, South Bend, indigno 46614
1Davis Emergency Equipment Co, inc, 45 Halieck 51, Newark, New Jersey 07104
‘he DeViibiss Co, Toledo, Ohio 43601
“he Firewal Co, Ing, Subsidiory of The Arc Corporstion, 3695 Brocdway, Buliele, New York 14228
“he Fyr=Fyter Co, 221 Crane Street. Dayton, Ohio 45401 .
i5lendole Optical Co. in¢, 130 Crossways Park Drive, Woodbury, New York 11797
Slobe Salety Products, inc {(formeriy Globe industries, inc), 125 Sunarise Pioce, Daylan, Ohio 45407
HAetolizing Enginsering Co, Inc, | 101 Prospect Avenuve, Wastbury, New York 11590

*** JAine Safety Appliances Co, 201 North Braddack Avenve, Pitsburgh, Pennsylvanic 15208

1aine Sotety Appliances Co, Lid, Queenisiie indusiricl Estare, Giasgow E. 3, Scotlond

tAinnesote Mining ond Manufacturing Co, 2501 Hudson Road. St Poui, Minnesota 55101

Pangborn Corporation, Hagestown, Morylond 21740

fuimosan Safety Equipment Corp, J0—~48 Linden Piace, Flushing, Nev: York 11354

$'1e Hordware Manufacturing Co, 540 West Chevy Chase Drive, Glendale, Californio 91209

Saiehine Products, Post Othice Box 550, Putnam, Connecticut 06260

Scott Air~Pgk, Lid, 2254 Sauth Sherdan Way, Clarkson, Ontorio, Canesdo

Secoit Avigtion Corporation, Loncasrer, New York 14086

L. S. Divers Co, 3323 West Worner Avenue, Sento Ane, Californio 92700

V/. W. Sty Manutacturing Co, 4735 Troin Avenue, Clevelond, Ohio 44102

V/elsh Manufacturing Ca, 9 Magnalia Street, Providence, Rhode Isiond 02609

** Wilison Products Division, The Electric Storage Battery Co (formerly Willson Preducis Division, Ray=O=Vac Co,

and Willson Products, ing), P. O. Box 622, Reading, Pennsyivania 19603

-

- -

TASLE 2 — TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT
Table 2A « AirSupplied Suil

Metiied of Operation Air supply from supplied-air breathing apparatus. See Standard SIM on oir-disiribuntion
system.
Use Opercling or repair work where there is exposure 1o subsiances thet ore iwritating or

corrosive o thg skin and mucuous membranes, bul where the armosphere s not
immaediotely dangerous to life.

Limilntions The wearing of on impervious suit for any extended periad is extremely tatiguing and
dangerous uniess « is well ventilated. The suit must be impervious 1o the substance
encountersd.

Romvwrks No U. S. Bureau of Mines approval. For gdditional information, see Fleming, A. J.,

D'Alonzo, C. A, and Zapp, J. A.. "Modern Occupational Mediine,” Chopter 7, “Pro-
tective Clothing for the Chemical indusiry,” Lea ond Febiger, Philadelphia, 1960.

A Ronque-Hilsch vortex tube worn as o partable refrigerator can satisfactorily cool com-
pressed air for personnei wearing indusirial protective clothing The voriex fube is
light and smaii, and con be sirapped 1o the beit where it does not interigre with
physical movement. The tube operaies on 20 ~ 25 cim of compressed oir ot 30 — 100
psi and delivers | S~ 18 cim of air cooled 50~60 F below the iniet air lemperature.
The tube con be reversed and used os o heoter.

Approvais on currently avaiigble respiratory protective devices which have been granted by U. 5. Bureav of
Vanes
Approval given by U. S. Depariment of Agriculiure for ceriain pesticides

M HORFIDERTIAL | .
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$ 2K JANUAY 1964
RESPIRATORY PROTECTIVE EQUIPMENT

Page § This Pege Rev Feb 1968
'=-  TABLE 3 ~ SELECTION OF RESPIRATORY PROTECHIVE DEViCE
Hazoed Respirator
Caygen geticiency Seit-contained breathing apparatus

Hose mask with blower
Combingtion air-line respiratar and self-contained
breathing apparatus

Goseous contominant X
Immedictely dangerous to lite (see 5.1.3) Self-contained breathing apparatys

Hose mask with blower - e

Combination air-line respirator and seif-cantained -

breathing apparatus

Not :mmoediaivly dengerous 'o life Air-line respirator
Hase mask without blower
Chemicai-cortridge respirator

Particulate contdminant
Immedig'e!y dongerous to life (see 5.1.3) Seif-contained breathing apparatus
Hote mask with blower
Combination oir-line retpirator and seif-contomned

breathing apparatus

Not immeciity dangerous o life Mechanical hiter respirotor
Air-line respirator
Abrosive-blasting respirotor
Hase mask withgut biower

Compinglion gouecus ond particulaled contaminant
immed:ateiy dangerous to life (see 5.1.3) Self-contained breathing apparaius

Hate mast with blower

Combination air-line respirator and se!f-contained
breathing opparatus

No' immaediately dangerous o life Air-line respirator
Hase mask without blower
Combination chemical and mechanical filter respirators

Nete: The selt-c5713i0ed breathing apparatus, combination air-line respirctor and self-contoined breathing opparatus,
ond hose mask with biower would give respiratory protection against any of the hazards listed, but these
devices gre nO! inciuded in the list of respirartors that covid be used in the less hazardous situations.
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