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1. scorg

1.1 This standerd provides information for the
selsction, use, and care of respirstocy protective
equipmeat (respirators). The term ‘‘respirstor’’
in this stasdard is uaed inclusively and applies
to atmosphere-supplying and airpurifyiog devicea
that provide breathsble sir to the wearer within the
limits of the equipment, whatevar the source of sir.
This standard doss not spply for exposure to air
borne radioactive contamisstion for which special
coasiderstion may be necessary,

2. GENERAL

2.1 Respiratory protsctive equipment should aot
be uaed ss s subetitute for sdequate exhsust ven-
tilstion or other enginesring coatrol methods.

2.2 Respirstory protective equipment shall be wom
st sll timea where the stmosphere may be harmful
to employees due to unususl coaditions, sad where
work is aecessary in coatamisated or oxygea-
deficient, confined areas.

2.2.1 When the oxygen content of the sir is
less thes 16 perceat by volume, the symptoms rasge
from iacreased volume of beeathing aad acceleration
of puise rate 10 uaconsciousnsas snd desth, depesnd-
ing wpon oxyges content and the degres of & per-
sons activity. Selfconteined beoothing eprerens
ot @ hese mesk with biewsr shell be werm in sxygen-
deficiont atmespheres.

2.2.2 As oxyges deficiency may isdicste o
bazard in sddition to inert ges: eg, flemmability
(see parsgraph 4.4), skin toxicity, or abaorption
through the skin, particaiarly HCN. Maximam sccept-
able coaceatrstions (MAC’s) of air contamisants are
gives in Standard S2T. Portable oxyges and toxice
gas detectors are coversd i Standard S3T.

2.3 Pure oxyges shall sot be ussed ia atmosphere-
supplyiag respirators.

2.4 Ouly equipment listed and spproved by the
U. S Beress of Mises shsll be used, if schedsies
for s particular type of equipment have baen es-
tablished. (U. S. Departmaat of Agriculters has

spproved respiratory devices which may be uweed for
pretectios sgaisst certais pesticides.)

2.4.1 Informatios Circular 7883, “Respiratory
Protective Devices Approved by the Burssuof Mines

lud.

as of October 16, 1958" together with & list of
supplemantsl approvals since 1958 can be obtained
from the Publicatioss Distributios Section, U. S
Burese of Misses, 4800 Forbes Street, Pittsburgh,
Pesasylvasia. At the presest time, ths Buresn does
oot have approval schedules for the following equip-
mest (d aad ¢ are Du Paat approved):

. Filterstype respiratoes for peotection
aguiost particalate serosols, esch as heryllivm
dusts and fames, dests impregnsted with orgeaic
phosphorus issecticides (parsthios), and redicactive
substances.

b. Air-supplied suits.

¢. Chemicsl cartridge respirators for res-
piratory protsction agaiast gnsss and vapors other
thas orgasic vapors.

4. Escape-type selfscontained brasthiag

spparstus.

e. Combisstion airline asd esif-contained
bresthing spparatus.

2.4.2 A list of ‘‘Respiratory Devices for Pros
thction Agaisst [ahslation Hasards of Dusts, Mists,
aad Low Vapor Coacentraticas of Certaia Pesti-
cidas,” caa be obteinsd from the U. S. Department
of Agricalturs, Agricuitural Research Service, Fash-
isgton 25, DC.

3. MANUFACTURERS

3.1 Names and sddresssa of companies to which
spprovals os cerreatly svailable respirstory proe’
tective dsvices have been grasted by the U. S
Burean of Mises are gives in Table 1. Companies
to which spprovals have bees given by the U. S,
Departmest of Agriculture for insecticide respira.
tory protective devices aleo are indiceted is Table 1.
The listing of s mansfacturer is this standard does
not mean secessarily that sll of his peodects are

sppeoved.
4. TYPES, USE, AND LIMITATIONS

4.1 A list of the severs! types of rsapiratory pro-
tective equipmest, method of operstion, use,

Venders end mhmﬂu‘o‘ do-l.um&no ote given te deseribe materials

o preducts. Substiutions ece to be

ond may net |

.
mede only on epprovel of the suthevity initieting the use of this srenderd.
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limiations, and remarks is gives in Table 2. For
tional information in this regard, reference
snould be made to:

American Standard Safety Code for Head, Eye,
and Respiratory Protection, Z2.1, American
Standards Association,” 70 East Forty-fifth
Street, New York 17, NY

Respiratery Protective Equipment, Data Sheet
D=444, Nationsl Safety Council, 425 North
Michigan Avenue, Chicago, Ilinois

Respiratory  Protective  Devices  Manual
published by American Industrial Hygiene
Association and American Conference of
Governmeatal (ndustrisl Hygienista (copics are
available from Braun and Brumfield lnec, Box

1203, Aan Arbar, Mich.

4.2 The aitpuritying respiraters, ie, cenister ges
masks, chemicsl curtridge respiraters, sad mecheni.
csl filter respiraters {Table 2C) shell net be used
for rescue werk, or for emergency werk of eny neture.
This is because these respirators require at least
16 percent oxygen in the sir. Other reasons for this
requirement are thet (a) gas masks are intended for
ase with no more than 2 percent of most toxic gases,
and (b) chemicsl cartridge respirators are approved
for no more thas 1000 ppm by volume of organic
v in air.

4.3 Use of caniste: masks that bear the label *‘All.
Service,” ‘‘All-Purpose,”” or ‘‘Universal’® bhas
>een prohibited by the Safety and Fire Protection
Jivisioa.

4.4 Althpugh aseliecontained breathing apparatus
and hose mssk with blower have no concentration
uimit in regard to toxicity, many toxic gases and
vapors are flammabie aad the user could be exposed
.0 & potential firs or explosion. The 2 percent
zoncentration limitn approved for toxic gas removal
«ith cagisterstype masks may be withia the flame
mable range for some gases. Standard F6J] provides
.nformation and instractions for use of portable
Tlammable vepor sail gas detectors.

S. SELECTION

5.1 In general, in choosisg s respirator, the fole
owing fectors shonld be comsidersd: (a) sature of
he hazard; (b) severity of tha bazard. (Omly seif-
contsised breathing apparstus or hose mask with
Slower, shall be used ia oxygea-dsficiest atmos.
cheres or where the coataminant is, or may be,
:mmediately dangerous to life.); (¢) type of contam-
wmant; (d) comceatration of the coatamisaat; (e}
seriod peotection is required; (f) location of the

1L

contaminsted ares with respect to a source of
tespirable air, (g) expected activity of the wearer;
(h) operating characteristics and limitations of the
availsble respirators (see Table 2).

5.2 Table 3 lists the hazards and the respiratocs
that are recommended to sfford respiratory pro-
taction sgainst them. By refsrence to this table,
and bv consideriag the foregoing factors, the user
can dedtermmc the type of ‘respirator that shogyld
be used.

- e

§. PRECAUTIONS

6.1 An extensive list of imstruction in wse aad
precautions for each type of respirator is gives is
the previously refereaced ASA Z2.1. Some pre-
cautions are given ia Table 2 uader hesdings of
Limitations ead Remarks.

6.2 The menufscturer’s instructions should be
posted with the respirstory device. Where thess
are not available, precsutioas of ASA should be
posted st the respiratory storage locatioas.

6.3 All persons who may have occasion to sse
respiratory devices, or ceuse thsm to be used,
should be properly treined in their uae before cire
cumstances require that they use them to protect
their lives and the property of the Company. Also,
in execution of plant disaster plass, proper teaine
ing in use of respiratory protective equipmeat will
aid in the performance of smooth and safe rescue
or repair operstioas.

7. CARE

7.1 Genersl. A centralized maintenance, clesaing,
and atorage ststion should be used to care for res.
piratory protective equipment.

7.2 Precedures Appliceble te All Respiraters

7.2.1 Inspection. All respiratars shall be in-
spected at regular intervals to make sure that they
ste ready to use. It is good practice to integrate
the respiratory and fiteeextinguisher inspection
and maintenance program.

7.2.2 Maintenence. When it is necessary to
replace wom or deteriorated parts, only those made
specifically for the device should be uased: and
the repair work should be accomplished by wrained
personnel. For mast plaats, it is prefersble that
parts of this type be replaced as a unit or retamed
to the manufacturer for repair.

7.2.3 Cleaning end Disinfecting. Respiratory
protective eguipment, except casisters sad carte
ridges, should be cisansd aad disinfected after

-
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tach use, unless assigned to iadividuals. Res-
piratory equipment can t clesned with detergent
and lukewarm water by hand breshing or agitation
1a & washiag machine, rinsed, and dried. The gquat.
sraary ammonium salt disinfectants® are recom-
meaded for arerilizing reapirstory devices, since
they are not particularly irritating to the skin if
they are sot completely rinsed from the device
after stesilizatios.

2.2.4 Sterege. All respirstory protective equip-
meat should be stored is & cleaa, cool, dry place,
out of direct sunlight, under coaditions of moderate
tempersture (sse Chemox mask ie Table 2B).

1.3 Sescisl Precedures for Maintaining, Cleening,
Disinfecting, end Stering Respiretars

7.3.1 Selt.Conteined Brosthing Apperats. lo
jemandetype (Table 2B), the cylinder preasure should
de checked periodically end brought to rated pres-
sure if secesssry. Recharge after each use, fol-
lowisg manufacturer’s instructions. Follow manu.
lacturer’s inatructions on tightness tests for eelf-
contsined respirators.

7.3.2 Hese Mesks. Check the blowsr period-
ically for proper operation. Check hose for wear
wnd tear after esch use and ateam clean when neces-
ssnn. Keep hose capped when not in use to prevent
entrance of dust or other coataminaats.

7.3.3 Ainlkine Respireters. The f{acepicce
should be serviced after esch uss, as for all other
‘espirators. The flow costrol valves should be
inspected after each use aad cleaned and repaired,
if necessary. Air-line hose should be checked

CONFIDENTIAL

for wear and tear after each use and be ateam
clesned when necesssry. See Standard SIH on aie.
supply system.

7.3.4 Ges Masks. The canister should be re-
placed st least annually whether or not it has been
ueed. At the time of replacement of canister, the
face-piece, bamess, hose, snd headband should be
examined carefully for any signs of lsak or dete-
rioration, and should be replaced if any are found.

7.3.5 SilkRescvers. Frequent inspection is
the most important phase of ths masintenance pro-
gram with this type of equipmest because the equip-
ment is seldom used but alweys must be reads.

7.3.6 Chemicel Certridge Respireters. Chemi-
cal cartridges should be changed when the wearer
detects the odor or irritating effect of the contami-
osnt. In plasts with ceatrslized masintenssce sta-
tions, cartridges sometimes are discarded after o
given period of use (based on group experience);
but, in most cases, the wearer is responsible for
discarding aand replacing cariridges in his respire-
tor. Particular care shouid be exercised in the
storage of chemical cartridges because they usually
deteriorate if exposed to excess moisture sad to

seous air contsmissats. Cartridges ahould not
e stored in the area where it is necessary for
the workmen to wes chemical cartridge respirators.

7.3.7 Mechenical Pilter Respirators. Mechani-
ca] filters of the “‘throw-away’® type should be dis-
carded when the breathiag resistance hecomes bother-
sothe to the wearer. Some mechanmical filter reapi-
raters use recieanable filters, is which case the filters
are cleaned when the respirstor is being serviced.

¢ Willsen Garmi.Cleth; Americen Optisal Co, No. 101 and 102 Germigidal Detergent; Puimesen Semitizer,

MSA Cieaner Senitizer
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TASLE 1 - APPROVED RESPIRATORY PROTECTI.V;I oEYICES"

** Acme Proraction Equipment Co, 1201 Kalamazoe St, South Haven, Michigon
American-l.aFrance Corp, Elmire, NY

** American Opticel Co, Southbridge, Mass.
Binks Manufacturing Co, 3114 Carrail Ave, Chicago 12, iil.
E. D. Bullard Co, 2680 Bridgeway, Sausalita, Calif

** Chicago Eya Shield Co, 2727 West Roscoe St, Chicago 18, Il1.
H. S. Cover. Stetion A, South Bend, Ind
Davis Emerjency Equipment Co, inc, 45 Halleck St, Newark 4, NJ -
The DeVilbiss Ce, Tolede ), Ohio

2
Globe Industries, Inc, 125 Sunrise Plsce, Dayton 7, Ohio o
B. F. McDonald Co, 5721 West 96th St, Los Angeles 45, Celif -
Metatlizing Enginesting Co, inc, 1101 Prospect Ave, Westbury, NY .
** Mine Sofety Applionces Co, 201 N Braddeck Ave, Pittsburgh 8, Pa.
Mine Ssfety Appliances Co, Ltd, Queenslie industrial Estate, Glasgow E 3, Scotlend »
Pangbeen Curp, Hegerstown, Md g

** Pulmaeson Sufery Equip Cerp, 644 Pacific St, Brookiyn 17, NY
Scott Avigtion Corp, Lancaster, NY
U. S. Divers Co, 3323 West Worner Ave, Santa Ang, Calif
W. W. Siy Munufacturing Co, 4735 Train Ave, Cleveland 2, Ohio
Welsh Menulacturing Co, 9 Magnolia St, Providence, RI
** Willson Prod Div, Ray-O-Vec Co, Recding, Pa. {formerly Willsen Prod, Inc)

Y961

g
""TAILI 2 = TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT %
TASLE 24 - AIR-SUPPLIED SUIT 3
Method of Operatien Air supply from supplied air or self-centeined breething
apparatus.
Use Rescue work or repeir work where there is expesure to

substances that are irritating or corrasive 1o the skin
end mycuous membranes and are aiso acutely toxic.

Limitations Air must be supplied to the suit as well as to the mask.
The wearing of an imperviaus suit for eny extended peried
is extremely fatiguing and dengerous unless it is well
ventileted. The suit must be impervious to the substance
encountered. !

Remerks Ne generelly accepted specifications. For additienel
infermation, see Flaming, A. J., D'Alenzo, C. A., and
Zapp, J. A., “"Modern Cccupatione! Medicine,'’ Chaprer
7, "*Protective Clathing fer the Chemics! Industry,”’ Lea
ond Febiger, Philadeiphis, 1960. See Standerd S1M on !
sir distribution system.

CONFIDENTIAL
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© Apsrevais an curronrly evailable respiretery pretective devices which heve been granted by U. S, lwnu of Mines
°* Asprevei given 3y U. 5. Depertment of Agrisviture for carrein pesticides )

T

DUP 0960474

H

DU 040690




S$2H
Poge §

‘.lm-t L L Ll

“moyeds waryaqisp
‘D uO IS prapunry svwe wo wj dyprées
jpoyoomep pus sesmaa)

‘-}‘nj.t.

o sadjoy Supprabes yoy

$0 sonvsamd Burpnsade y posa oy [ "y adi] 1w} symwes seg

!U‘!'J}.J

04 1Ry pun ‘wnoixs 1§
OO (GOL) S) © Wi posiyj |
39 119Y¢ 19wt waoyy QL4 “wy |

va{- » oty c. £°T sprera|

 y sdly m) tusimive) ooy

RESPIRATORY PROTECTIVE EQUIPMENT

-601 |8 07an0t may sana §o o

2 N da "pan Ausbiomsuny

-Wjen ue sy naoud
<id e oppetins o

-
N
°
S
=
S
=
=]

v iy is8 ou op :nepanr)

woqpnjos Suiias s sy) sdoty
werineas ) 008 Jreun wpam

DUP 0960475

Sifsedde g o ae wn spey orp

{1°E°L 2od ves) (g sy wrm| "V T/, © \PUnd “sagsund pata

e e )

1 Sonrg 8 yaosy wf porss
24 198y wtw Cp s0g porssidy ]

e we 01 Yo g Ny 1e3s “Ajve
ww gg saj paasside sssing

“hron o) snp Bupnlype 3 poirsh

81 31 583 pue 834 w) G
-ted 910 SEEIBY N0 VIge S0 VIS
-wed I we s» Ay3prey ..a.ﬂl’!az_ o...‘

poued
“spatied porpmry sof verpaei]
I patan) Suo)puel sopun penabey

wo1) (orsa 1o 1) 051 % o)

wogm 800 Baysd
“Gou pgirys 4q poreny
-3 SAYSA puswep o4
S50y (1o Aq poyrey

“1y)s Sungrensy 3 e
Suitig) 0e0eq 0 = ‘0301de30g ypu) 0 ssey opqaag) shony » ...Iu

04 310 SBmOP |(owt © lirony paydine se porimsseay

oo o) o8 snepuerny

“9300000) 4y & ™ Banpy

[ e L Ko
I.t'.sll_ou

eesg w301der0y &

i

posey 3t e oqendsny

wntp v} ue opqauiey

(romipdsey sry-porpdl
J odiy) smqondesy cuyyay

(saondsay
syy-ponbdey
yoidy)
sanng Yin

. JANUARY 1964

(3E)

$20putjA3 194 OOOL wesy Y

. WENTIAL



tie

L9 )

JANUARY 1944 |

'
l
C
l

'

Pos) woyl 347e) e A meotyrulis 19w 010 seg 298P (0 usiiemal s0g poacside 0 § mpun ponesbie swet
T pn | 09y poassids om p sopun smes pun [ sopun possslde vy .,

CONZIDER ;1AL

“Berrr0sie pus ‘S sed ‘Aot vy 50 poisdiowrtip 31 pby) veys pousny sprotseds)p ppaby) ~ seepy

TERIILYNE 00 PUB §)BI0w PAISEY W) POSVEPUES I P NI0A UEYR PO ] SPIOYISETIP PIjeg ~ SIS )

“SunpRags P “Surpur il Buigenis 18 1555920 yane Ly peresbepurtsp 90 1P pijes veym 1'3. ‘SUBEIIE Q] Y pOME ‘10NN 0904011304 10 Previadig) ~ sing ,

“(poog o uey piow Ledppiulles jon) 9 seend

s [ 420 Sma 4 (0) pus (puey veys 21me: er0w Ajjunnpulles 10w) Ssmidivy nag,,

RESPIRATORY PROTECTIVE EQUIPMENT

. {€) “(pas oy dytes biow 4

L Al » I.o.ﬁ ameg,, s

i 19°Q ~ is.ll..l‘ml ? 'doo (1) vetiesy
SisImpy -S...:J .‘ .. " I.__.. J do sowyg
1o LR L .o w2 se120y b s ® 50 prrey &)y

SY1 [0 SINISE pub ‘juswage .!.3_.. oy e :
e paseii) 24 &1 181311004 Sy o S0 8UBue y -
<383 sm) €0310P Awy311d301 1050 de DYDY

Lx.....:.......::.
oBL -SHPIININEW WiD)
.o.tn ‘S LEL wd veg

".

I pant
fo 018 vo G Syye) ooy

[T

o> sep

(w!-. Sddy snd3s0s- s pesssd
4o 530y o necung Ajes oy

N SIS IVED po ."“!
we g sl 00 “werepmep

g POPEI W03 B SI0481B) aao.'-

- od ¢ wdoa
S 3 B B

“semif1) ojqusan

1® Gurused yuenbesy w “ssani) ojqeted

-.‘T.colouo.s!
otoy jo
.‘uia! -!i!o“l nap
’.-l oyp "vornd s viedes ey pue

g suanb

1931w Sy L4 popragje » oy
dq porpew o1 0dd syr) (8 rruaygrow

P vobine pruinle (30md e
.J -«.3-— 0§ ‘posn of prasys

w sredeas pus serel

-0l oy poalas we ss0ipyy .—..1.00!!
~tang O4] ‘1J0) Sy we weil swiendies
§9 sdis 400 ) 30 Suss S L:u.o..o-

9o oo wepiip

e J!Jl ) ulu... o-‘v Aeew soprey

-10d Suil)) weyn pasn og o sopy oy
-a.t o 10..:'2 owyy -¢ povtaue

“(orusunun g0
ousen o1 pue o w sodon | AE) sesal 31u0) tew po X7 vy
u. (%10 10a Ay bl ggof [os0m sou puo weldve y gy 110e) 0
1 530240 @} 0w “ eth
sipoy proiry mdoeg| erpoertpyengy mdon

Pege &

0 wet o> oy o M) O] | PP SI UDHSNUSIND S JJN) [P314I004 O—a-o‘.!rm‘-s sesaqds0une Ut posa oq joven) pp @ T “d oog Ll L h ]
T i ‘smmadues slpmm> T
1S pue “Sewa) ‘orenp n | 4 “«M.I..MH"‘J.] -i'-““
405 10310 910ynd1a0d g0 T0339)> yaee Agponse seipperesd o ool-v. ¢
-ASS 18 U SuIgme> © 1 VAP 3pwen | Lo, Ly 1 oors ym puoppress
- 50 433 SS9 e ‘e 0 sop
190403 wryne v-plo.‘-“t‘ .-a““ .i'- ojfuis » jsuqnle l!n.“_. - oot 1sereed 4
pun 0108 “soiiow 919pn51100d 28 g sndses spransd oy 1!.-.-0 tmden pun toted e10m 28 | 1o VBUBIQUed 1 5 Bues 11ueBe w3018 L adeee SepIANLy opl
‘avedmd | - -0 T
ownrt sys sy $00ig1) Viowes Vimend | S \
. -881 olpiiued PIrweyI sweg “tnden = i, ' { :
12 'pue 50108 surnte 10 10m 19 ropow |, “ped snery ® -:!.-. s wvua ly L . -
- Depsnd 13 dsnde uetidepsd sy [T regpt we 01,de3 Ag 110 pesdtur
.lluul u‘..p-l Py -.o.-— "y —t.i-. l”... c”ﬂ.l ”» -o‘.f.-:wn s ‘siydeome o -oo. 4001q popayu sl B) 19 I tue) sy [0 J) Binwesd wepacedp
WEUe) 313111903 yiow 168 vlcm l.o'l o1 no md saewss smmndrioy | sy iq ofp - D “uwt @ iy ne pondsw woy p ssodoa 1 vevel we) P prpey
T - Tt TTmr e T T vemiday \In-.l.ll..n T CL
sursmy-jiog .-!3 ey ¥99) mqoguay

-newﬂ-,..n. wry
1921umydepg pus [03iwey)
wsiovique)

senmipdeoy
odig sy orseyren

SU01VEIesIN NI

sddy seijtg permey)

MY - o 3eve

DUP 0960476

DU 040692



Ww$

1 A U

JANUARY 1964

$ 2 M

RESPIRATORY PROTECTIVE EQUIPMENT Poge 7

TABLE 3 . SELECTION OF RESPIRATORY PROTECTIVE DEVICE

Hezerd

Respireter

Oxygen deficiency

Self-conteined breathing apparatus

Hose mosk with hlower

(aseeus contaminant
immadiately dangerous te life

Not immediately dengereus te life

Self-centeined bresthing apperstus
Hese mesk with blower

Aireline respirfter~

Hese mesk witheut biewer
Chamicel-sertridge respirster

-F'omculcn centaminant

Mechanicol filter respirator
Airsline respirgter
Airesive-blasting respirator

(.ombinetien geseeus ond perticulated contam:nant
immedietely dengereus te life

MNet immedistely dangerous te life

Self-contuined breething epporatus

Hose mask with blewer

Asreline respireter

Heoe mask witheut blewer

Cembinatien chemicel end mechanicol filter respirators

be used in the less hezerdeus sitvetiens.

,‘4".'.
|
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NOTE: The self-conteinad raathing epperetvs ond the hase mask with blower weuld give respiretery pratection
against any of the heserds iisted, but thess dovices are net ingiuded in the list of respireters thet couid
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