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Title 30—MINERAL RESOURCES

Chapter |—Bureau of Mines,
Department of the Interior

SUSCHAPTER B-—RESPIRATORY PROTECTIVE
APPARATUS; YESTS FOR PERMISSIBILITY; FEES

PART 11-——RESPIRATORY PROTEC-
TIVE DEVICES; TESTS FOR PER-
MISSIBILITY; FEES

PART 12-SUPPLIED-AIR
RESPIRATORS

PART 13-—GAS MASKS

PART 14-—FILTER-TYPE DUST, FUME,
AND MIST RESPIRATORS -

PART 14a0~—~NONEMERGENCY GAS
RESPIRATORS (CHEMICAL CAR.
TRIDGE RESPIRATORS, INCLUDING
PAINT SPRAY RESPIRATORS)

Pursuant to the authority vested In
the Secretary of the Interior under 36
Stat. 369, as amended 37 Stat. 681 (30
U.S8.C. 3, 5, and 7), and the authority
vested in the Secretary of the Interior
and the Secretary of Health, Education,
and Welfare under sections 202¢h), 204,
and 508 of the Federal Coal Mine Health
and Safety Act of 1969 (30 U.S.C. 842¢h),
844, and 957). there was published in the
FEDERAL RecisTeER for March 10, 1971 (36
F.R. 4652) a notice of proposed rule
making wherein {t was proposed to revoke
Parts 11, 12, 13, 14, and 14a of Subchap-
ter B, Chapter I, Title 30, Code of Federal
Regulations (Bureau of Mines Schedules
13E, 14F, 198, 21B, and 23B), and to sub-
stitute therefor a new Part 11, prescribing
the approval procedures, establishing the
fees, and consolidating and extending the
requirements for obtaining joint approval
of respirators by the Bureau of Mines,
Department of the Interior and the Na-
tional Institute for Occupational Safety
and Health, Department of Health, Edu-
cation, and Welfare,

Interested persons were afforded a
period of 45 days from the date of pub<
lication of the notice within which to
submit written comments, suggestions, or
objections to the proposed amendments.
Approximately 15 assoclations, com-
panies, labor organizations, individuals,
and State and Federal agencies sub-
mitted comments, suggestions, or objec-
tions. In addition interested parties in-
formally conferred with officials of the
Department of the Interior and the De-
partment of Health, Education, and Wel-
fare in March, April, October, and No-
vember 1971 in order to discuss the pro-
posed amendments.

Some of the regulations ha.ve been
revised as suggested; in other instances
revisions have been made in vxew of the
comments received.

The u»rovosed regulations speecified
that p:":‘.cction factors for certain types
of respirxtors would be determined by
the Bureau during the course of testing,
A suggestion was received that protection
factors be deotermined for al types of
respirators. After thorough considera-
tion of this izsue, the Bureau and the
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Institute have decided that although the
concept of protection factors is valid,
present technology in this ares is in-
sufBclent to produce reliable data upon
which to base such factors. Therefore,
references to protection factors have
been deleted {rom the regulations, with a
view toward working to imnrove relevant
technology and data in or:izr to incorpo-
rate requirements for prorection factors
into Part 11 at a later date.

Other significant techrnical revisions
are: (1) Performance req:..;ements have
replaced certain deslgn .:wcifications;
and (2) tests have been {ncluded for
powered air-purifying respirators.
~ Certain procedural revisions have also
been made, The arrangement and num-
bering system of the proposed amend-
ments has been totally redesignated so
as to place all procedural requirements
at the beginning of Part 11 (Subparts A
through F), followed by all technical
requirements (Subparts G through My,
Expanded and more stringent quality
control requirements have been estab-
Ushed (Subpart E). Examples of causes
which may result in revocation of the
certificate of approval have been speef-
fled. The time limit for phasing out
respirators approved under revoked Parfs
11, 12, 13, 14, and 14a of this Title 30
has been clarified (see §11.2).

A suggestion was recelved that models
submitted for testing and approval be
made only on regular production tooling
with no operations included which would
not be incorporated in regular produc-
tion processing in order to {rsure that
commercially produced respirators would
be identical in a!l respects to those tested
and approved under these regulations.
This suggestion was carefully considered,
However, it was determined by the Bu-
reau and the Institute that such a re-
quirement might well operate to obstruct
advances in respirator technology, since
substantial investment would be neces-
sary to build production models with no
adequate assurance of ultimate approval,
Consequently it was decided to continue
the testing of soundly designed and con-
structed prototype models: however,
upon completion of such testing the Bu-
reau and the Institute may require the
applicant to resubmit a productton model
for additional testing prior to issuance
of a certificate of approval (see §§ 11.11
(e) and 11.30).

Subchapter B of Chapter I, Title 30,
Code of Federal Regulations, amended by
revoking Parts 11, 12, 13, 14, and 14a,
and substituting therefor a new Part 11—
Respiratory Protective Devices; Tests for
Permissibility; Fees, as set forth below is
herewith promulgated and shall become
effective 60 days following publication in
the FEDERAL REGISTER.

W. T. Pecory,
Acting Sceretery of thz Interior.

FS8rRUARY 17, 1972,

ErL:oT L. RICHARDSON,
Sccretary of Fealth,
Education, and Welfare.

Marcm 10, 1072,

Subpart A~—General Provisions

u.i Purpoee,

112 Approved respirators,

1121 Selection, fit, uze, nnd malnte-
nance of approved respirasors.

13 Definitions,

1.4 Incorporation by referenca.

. Zubpart B—Application for Ap;.novul

11.10 Applcation procedures,

1111 Contents of application,

11.13 Delivery of resplrators by appit-
cant; requlrement.s

Subpart C—Fees

1130 Examination, inspection, and
L. testing of complete resplirator
assemblies; fees,
11.21 Examination, {nspection, and
testlng of respirator compo-
nents or subassemblles; fees,

1122 Unlisted fees; additlonal fees;
payment by applicant prior to
approval.

Subpart D—Approval and Disapprovel

11.30 Certificates of approval; scope of
approval,

1131 Certificates of approval; contents.

11.32 Notice of disapproval.

1133 Approval 1abels and markings; ap-
proval of contents; use.

11.34 Revocation of certificates of ap-
proval.

1135 Changes or modifications of ape

proved resplrators; Issuance of
modification of certificate of
approval.

1138 Delivery of chaoged or modifed
approved resplirator,”

Subpart E~—Quality Control

11.40 Quality control pians; Sflng
. requirements.
1141 Quallty control plans; contents.
ila42 Proposed quality corntrol plaas;
aproval by the Bureau and the
Institute.
11,43 Quality control records; review by

the Bureau and the Institute;
revocatlon, of approval,

Subpart F~—Classification of Approved Respira-
tors; Scope of Appraval; Atmospheric Horards;
Secvice Time

11.50 Types of resplrators to be ap-
proved; scope of approval.
1151 Entry and escape, or escape only;
- classification.
1162 Respiratory hazards; classifica-
tion.
1153 Service time; classification.

Subpart G—General Construction and
Performance Requirements

11.60 Construction and performance re-
quiremerts; generel.

11.61 General construction require-
ments.

11.62 Compouent parts; minimum rz-
quirements,

11.63 ‘Tost requirements: gencral,

11.64 Pretesting by applicent; approval
of tost methoeds by the Bureaw,

11.65 Conduct of examinatlons, {papec-

tlons, and tests by the Bureau
and the Institute; essistance by
gpplicant; observers; recorded
Gats; publlc demonstrations.

1163 Withdrawal of applications; re-
fund of fees.
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subpart H—Self-Contained Breathing Apporolus

Sac.

11.70
1171
1172
1173

11.74
1175

11.78
1.m
11.%8
1179
11.79-1
11.80

11.81
11.82

11.83
11,84
11.85

11.85-1

11.85-2
11.85-3
11.85-6

11.85-7
11.85-8

11.85-8

11.85-10
11.85-11
11.85-13

11.85-13
11.85-14
11.85-18
11.85-16
11.85-17
11.85-18

11 85-19

Belf-contained breathing appara-
tus; description.

Seu-contalned breathing sppara-
tus; required componznis,

Ercathing tubes; minimum fre-
quirerzenta.

Farnesses; {nstallation and ocon-
struotion; mioimum - require-
ments.

Apparatus containers; mintmum
requirements.

Half-mask tacepleces, full face-
pleces, mouthpleces; fit; mini-
mum requirements,

Facepleces; eyepleces;
requirements,

Inhalation and exhalation valves;

minimum

.minimum requirements, R

Head. harnesses; minimum re-
quirementa.

Treathing _gas; mizximum re~
quirements.

Interchangeabllity of oxygen and
alr prohibtted,

Compressed breathing gss and
liquefied breath!ng gas con-

tainers; minimum require-
ments.

Gas pressure gages; réinimum re-
quirements.

Timers; elapsed time indicators;
remaining service life indica-
tors; minimum requirements.

Hand-operated valves; minimum
requirements.

Breathing bags; mintmum re-
quirements.

Self-contained breathing appara-
tus; performance requirements;
general, .

Component parts exposed to oxy-
gen pressures; minimum re-
quirements.

Compressed gas fliters; minimum
requirements,

Dreathing bag test.

Welght requiremesnt.

Breathing resistance test; inhala-
tion.

Breathing resistance test; exhala-
tton.

Exhalation valve leakage test.

Gas flow test; open-circult ap-
parstus,

Gas flow test: closed-clrcult ap-
paratus,

Service time test; open-circuit
apparatus.

Service time test;

- apparatus.

- Test for carbon dioxide "in in-
spired gas; open- and closed-
circult appsratus; maximum
allowsable limits,

‘Tests during low temperature op-
eration.

Man tests; testing conditions;
general requirements.

Man tests I, 2, 3, ans4; require-
ments,

Man test §; requirementa,

Man test 8; requirements.

Man tests; performance require
ments.

Gas tightness test; minimum re-
quir¢cments,

closed-circuit

Suhport 1—Gos Masks
Gas magks: deseription.

G1s masks; required compoaents.
Cantsters and cartridges {n paral-
121; reststance requirements.
Coealsters rnd cariridses; color
and markings; requirementa.
Faters used with canisters and
cartridges; Jocation; replace.

ment.
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Sec.
11,95

1196

1197
11,98

11.89
11.100
11.101
11,102
11.102-1

11.102-3
11.102-3

11.102-4

11.102-5

Breathing tubes; minimum .re-

quirements,

Harnesses; inatallation snd con-
siruction; " minimum require-
ments,

CGas mask contalzers; minimum
requirements,

Half-mask facepleces, full face-
pleces, nnd mouthpleces; f04;
minimum requirements.

Facepleces; eyeplieces; nunimum
requirements, :

Inhalation and exhsalation valves;
minimum requirements.

Head harnesses; minimum re-
quirements.

Gas masks; performance require-
ments; general.

Breathing resistance test; mint-
mum requirements,

Exhalation valve leakage test.

Facepiece tcsts; minimum ro-
quirements,

Dust, fume, mist, and smoke
tests; canisters contalnlng fil-
ters; mintmum requirements,

Canlster bench tests; minimum
requirements.

Subpart J=——Supplied-Air Respirators

1i.110
L1111
11.112

11.113

11.114

11.115

11.116

11.117

11118

11.119

11.120

11.121

11.122

11.123

11124

11.124-1
11.124-2
11,1243

111244

11.12%-5

11.124-8

11.124-7

11.124-8

Supplied-alr respirntors; descrip- |-

tlon.

Supplied-alr respirators; required
components.

Breathing tubes; minimum fpe-
quirements,

Harnessés; installation and con-

struction: minimum require-
ments.

Respirator contalners; minlmum
requirements.

Half-mask faceplecea, full foce-
plcces, hoods, and helmets; fit;
mintmum requirements,

I'ecepleces, hoods, and heclmets;
eyepieces; . minimum require~
menta.

Inhalation and exhalation velves;
check valves; minimum require-
ments.

Head harnesses;
qulrementa.
Head and neck protection; sup-
plted-alr respirators; mintmum

requirements.

Atr velocity and nolse levels;
hoods and helmets; minimum
requirements.

Breathing gas: minimum require-
ments,

Alr supply source; hand-operated
or motor driven afr blowers;
Type A supplied-air respirators;
minimum requirements.

Terminal fittings or chambers;
Type B supplied-air respirators;
mintmum requirements,

Supplied-air respirators; performe
ance requirements; general.

Hand-operated blower test; mini-
mum requirements.

Motor-operated blower test; min-
imum requirements.

Method of measuring the power
and torque required to operate
blowers.

Type B supplled-alr respirator;
minimum requirements.

Tsre C supplled-alr respirator,
cnntinuous flow class; mini-
mum requirements.

Typs C supplied-air resplirator,
demand and presjure demand
class; mintmum requirements,

Afr-supply line tests; minimum
requirements.

Harness test; minimum require-
ments.

minimum re-

Y

T

See,
111240

11.124-10

11.124-11

11.124-12

11,124-13

11.124-14

11.124-15

"11.124-18

11.124-17

11.124-18

11.124-19

11,124-20

11.124-21

11.124-22

11.124-23

11.124-24

‘ 6245

Breathing tube teat;
requirements,

Alrflow resistance tast, Type A
and Type AE supplied-alr res-
pirators; minimum require-
ments.

Alrflow resistance test; Type B
and Typs BE supplied-air res.
pirators; mintmum require-
ments.

Alrflow resistance test; Type C
suppiled-atr respirator, con-
tinuous flow. class and
CE  supplied.air resplrator;
minimum requirements,

Alrflow resistance test; Type C
supplied-alr respirator, demand
class; minimum requirements.

Alrflow resistance test; Type C
supplied.-alr _respirator, pres-
sure-demand class; mintm
requirements. .

Exhalation valve leakage test.

Man tests for gases and vapors
supplied-alr resplrators; gen-
eral performance requirements,

Man tests for gases and vapors;
Type A and Type AE resplira-
tors; test requirements,

Man tests for gases and vapors;
Type B and Typa BE Tesplra-
tors; test requirements,

Man test for gases and vapors;
Type C respirators, continuous-
flow class and Type CE sup-
plied-air respirators; test re-
quirements.

Man test for gases aud vapors:
Type C supplied-alr respirators,
demand and pressure-demand
classes; test requirements,

Tests for protection during abra-
sive blasting: Type A2, Type EE,
and Type CE supplled-alr scapt-
rators; general performance re-
quirements.

Test for protection during abra-
sive Glasting: Type AE sup-
plled-alr respirator; test re-
quirements.

Test for protection during abra-
sive blasting: Type BE sup-
plied-alr respirator; test re-
quirements,

Test for protection during abra-
sive blasting: Type CE sup-
plled-alr resplrator; test re-
quirements.

minlmum

Subpart K—Dust, Fume, and Mist Respirators

11.130
11.131
11.132
11,183

11.13¢
11.135
11.130

1L157
11138

11139

11.140
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Dust, fume, and mist respirators;
description,

Dust, fume and mist respirators;
required components.

Breathing tubes; minimum re-
quirements,

Harnesses; Installation and cone
struction;: minimum require-
ments.

Respirator contalners; mini=mum
requirements,

Half-mask facepleces. full face-

pleces, hoods, helmets, and
mouthpleces; fit; minimum
requirements.

Facepleces, hoods, and he!
cyepieces; minlmum re;
meats,

Inhalstion and exhaiation vaives;
minlmaum raquiremen

Head bharnesses; minimum ro-
quirements,

Afr veloclty mnd nnlte levals:
hoods and helmets; minlmum
requirements,

Dust, fume, and mlist respirators;
performance requirements;
general.
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6246

See.
11.140-1

11.130-2

11.140-3
11,1504
11,1405

11.140-6
11.140-7
11.140-8

11.140-9

11.14C-10
11.140-11

11.149-12

11.150
11181
11152
11.153
11.164
11.155
11.156

11.157

11.158

Iscamyl scetats tightness test;
dust, fume, and mist resplra-
tors designed for respiratory
protection against fumes of
tvarious metals having an atr
contamination level not less
than 0.05 milligram per cublc
meter; minimum requlrements.

Isoamy! scetate tightness test]
respirators designed for resplra-
tors protection against dusts,
fumed, and mists haviog an alr
contamination level less than
0.05 milligram per cublc meter,
or against radionuclides; mint-
mum requirements.

Aflr-purifging filter tests;
formance requirements;
eral.

Slilea dust test; single-use or re-
usable filters; minimum re-
quirements.

Silica dust test; singie-use dust
respirators; minlmum require-
ments,

Lead fume test, minimum re-
quirements,
Silica mist test;
quirements.
Tests for respirators desigred for
respiratory protection =agalns
more thamr one type of disper-
sold; mintmum requirements.
Alrflow resistance tests: all dust,
fume, snd mist resplrators;

minimum requirements,

Exhalation valve leakage test;
minimum requirements,

DOP filter test; respirators de~
signed as respiratory prosection
against dusts, fumes, and mists
having sn air contamination
1evel less than 0.05 milligram
per cubfc meter aond against
radionuclides; minimum re-
quirements,

Siltea dust loading test; respira-
tors designed as protection
against dusts, fumes, and mists
having sn air contamination
tevel less than 0.05 milligram
per cubic meter and agalnst
radlonuclides; mintmum re-
quirements.

per-
gen-

mit.mum re-

Subpart t—Chemical Cartridge Respirators

Chemical cartridge
descriptton,

Chemlical cartridge resplrators;
required components.

Cartridges in parallel; resistance
requirements,

Cartridges; color and markings;
requirements.

Pilters used with chemical cart-
ridges; location; replacement.
Breathing tubes; minfmum re-

quirements.

Harnesses; installation and con-
struction; minimum require-
ments.

Respirator contsiners; minimum
requirements,

Half-mask facepleces, full face-
picces, mouthpleces, hoods, and
hetmets; Ait; minimum require-
IN2ANtS.

~erapleces, hoods, and hellmetys]

3 miairumt roiquire-

resplrators;

I:.falation and exholation valves;
minimum requirements.
Ha2ad harnesses; misimum
quirements,

Alr veloclty and nolwe levels;
lneds aud helmets; mininaum
regulrements,

re-
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11.162 Chemlcal cartridge respirators;
performnnce requirements; gen=
eral.

11.162~1  Breathing reaistance test; minl-
mum requirements,

11.162-3 Exhalation valve leakage test:
minimum requirements.

11.162~3  Faceplece test; minimum require~
ments.

11.162~4 Lacquer and enamel mist tests;
respirators with fiters; mini-
mum requirements; genersal,

11,162-6 Lacquer mist test; minimum re-
quirements.

11,1628 Enamel mist teat; minimum re«
quirements,

11.162-7 Dust, fume, and mist tests; res-
pirators with filters; minimum
requirements; general,

11.162-8 Bench tests; gas and vapor tests;

minimum requirements;
eral.

gen-

Subpart M—Pesticide Respirators

11,170 Pesticide resplrators; description.

11171 Pesticide respirators; required
components.

11,172 Canisters and cartridges In paral-
1el; resistance requirements.

11,173 Canlsters and cartridges; color
and markings; requirements.

11174 Filters used with canisters and
cartridges; location; replace-
ment.

11,175 Breathing tubes; minimum re-
quirements.

11.178 Harnesses; installation and con-
struction; minimum require-
ments.

11.177 Respirator containers; misimum
requirements,

11.178 Half-mask facepleces, full facee
pteces, hoods and helmets, and
mouthpleces; fit; mintmum re-
quirements.

11.179 Facepieces, hoods and helmeta;
eyepleces; minimum require-
ments.

11.180 Inhalation and exhalation valves;
minimum requirements.

11.181 Head harpesses; minimum re-
quirements,

11,183 Alr velocity and nolse levels;
hoods and heimets; minimum
requirements.

11.183 Pesticide respirators; performance
requirernents; general,

11.183-1 Breathing resistance test; mini-
mum requirements,

11.183-2 Exhalation valve leakage test;
mind 3 require 8.

11.183-3  Faceplece test; minimum requires
menta.

11.183~4 Sillca dust test; minimum re-
quirements.

11,1835 Lead fume test; minimum re-
quirements,

11.183-8 Dloctyl-phthalate test; minimum
requirements.

11.183~7 Bench tests; mini{rnum require-
ments.

AvurtHorrrr: The provisions of this Part 11
issued under sections 202(h), 204, and 508 of
the Federal Coal Mine Health and Safety Act
of 1969 {30 U.S.C. 842(h), 844, and 857) and
36 Stat. 369, as amended 37 Stat. 681 (30
U S.C.3,5,anc 7).

Subpart A~—General Provisions
§ 11.1 Purpose.

The pwpose of the regulations con-
tained in this Part 11 is: (a) To establish
procedures and prescribe requirements
which must be met in filing applications

; for joint approval by the Bureau of Mines

and the National Institute for Occupa~
tional Safety and Health of respirators
or changes or modifications of approved
respirators; (b) to establish a schedule
of fees to be charged each applicant for
the inspections, examinations, and test-
ing conducted by the Bureau under the
provisions of this part; (c) to provide for
the issuance of certificates of approval or
moedifications of certificates of approval
for respirators which have met the ap-~
plicable construction, performance, and
respiratory protection requirements set
forth in this part; and (d) to specify
minimum requiremenrts and to preseribe
methods to be employed Lty the Bureag
and by the applicant in conducting in-
spections, examinations, and tests to
determine the effectiveness of respirators
used during entry inte or escape from
hazardous atmospheres.

§ 11.2 Approved respirators.

(2) Until March 20, .1974, respirators
or combinations of respirators shall be
considered to be approved for use during
entry into hazardous mine atrnospheres,
escape from- hazardous mine atmos-
pheres, or both, where such respirators
or combinations of respirators are: (1)
The same in all respects as those respi-
rators which have been approved after
meeting the minimum requirements for
performance and respiratory protection
set forth in this Part 1}; or (2) fabri-
cated, assembled, or built under any
approval, or any modification thercof,
issued by the U.S. Bureau of Mines, De-
partment of the Interior, in accordance
with the schedules set forth below; and
éla) maintained, in an approved condi-

on:

(i) Self-confained Breathing Appa-
ratus, Bureau of Mines Schedules 13,
March 5, 1919; 13A, January 21, 1930;
13B, August 12, 1935; 13C, July 9, 1946;
13D, September 22, 1956; and 13E, July
19, 1968,

(ii) Gas Masks, Bureau of Mines
Schedule 14F, April 23, 1955.

(iil) Supplied-air Respirators, Bureav
of Mines Schedule 19B, April 19, 1955,

(lv) Filter-type Dust, Fume, and Mist
Respirators, Bureau of Mines Schedule
218, January 19, 1965,

(v) Nonemergency Gas Respirators,
llssjsrgeau of Mines Schedule 23B, August 4,

(b) After March 30, 1974, respirators
or combinations of respirators shall be
considered to be approved for use during
entry into hazardous mine ttmospheres,
escape from hazardous mine atmos-
pheres, or both, only where such respi-
rators or combinations of such respira-
tors are: (1) The same in all respects as
those respirators which have been ap-
proved after meeting the minimum re-
quirements for performarice and respira-
tory protection prescribed in this Part
11; and (2) maintained in an approved
condition.

§11.2-1 Sclection, fit, u-e, and mainte-
nance of approvaeil ce-pirators.

In order to insure the maximum

amount of respiratory protection, ap-

proved respirators shall be selected,

25, 1972
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fitted, wsed, and maintained in accord-
ance with the provisions of the Ainerican
xational Stundard Practices for Respir-
atory Frotection, Z88.2, obtainable from
Araerican National Stendards Institute,

Inec., 143C Broadway, New York, NY
100i8,
§ 1L.3 Definitions.

As used in this part—

(a) “Air Contamination Level” means
the standards of contaminant levels pre-
scrived by the Secretary of Labor in ac-
cordance with the provisions of the Occu-
potional Safety and Health Act of 1970
(Public Law 91-596; 84 Stat. 1580).

(b) “Applicant” means an individual,
partnership, company, corporation, asso-
ciation, or other organization that de-
sizns, manufactures, assemblss, or con-
trols the assembly of a respirator and
wWno seexs to obtain a certifici.te of ap-
proval for such respirator.

(¢) "Approval” means a certificate or
formal document issued by the Bureau
and the Institute stating that an individ-
ual respirator or combination of respi-
rators has met the minimum require-
ments of this Part 11, and that the appli-
cant is authcrized to use and attach an
approval label to any respirator, respica~
tor container, or instruction card for any
respirator manufactured or assembled
in conforinance with the plans and spec-
ifications upon which the approval was
based, as evidence of such approval,

(dy “Approved’ means conforming to
the minimum reowrements of this
Part 11.

‘@) “Auxiliary equipmoent” means a
seti-contatned breathing apparatus, the
u:e of which is limited in underground
mine rescue and rezovery operations to
situations. where the wearer has ready
access to fresh air and at least one crew
equipped with appioved self-contzined
breathing apparatus of 2 hours or longer
rating, is in reserve at a fresh-air base.

(f) “Bureau” means the U.S. Rureau
of Mines, Department of the Interior.

(g “"Compressed breathing gas”
means oxygen or air stored in a com-
pressed state and supplied to the wearer
in gaseous form.

(h) “Concentration limits for radio-
nuclides’ means the conzentration limits
set forth in Appendix B, Table 1, Column
I of Title 10 CFR Part 20.by the Atomic
Energy Commission.

(i) “dBA" means sound pressure levels
in decibels, as measured with the A-
weighted network of a standard sound
level meier using slow response.

(i) “DOP" means a homogenous liquid
aerosol, having a particle diameter of
0.3 micrometer, which is generated by
vaperization and condensation of dioctyl
phthalate.

XY "Dust” meuns a solid mechanically

1 particte wih a <ize ranzing
TG U0 RLALTOLCO e,
v3 “for v into and
Rt means I¢oirg i
inz protoction during entry into
:zape from hazardous atmoarpheres.

«mv Respirators  “for escape only”
means respiratory devices providing pro-
tection onrly during escape from hazarg-
ous atmaspheres.
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(n) A “facepiece” or “mouthpiece” is
a respirator component designed to pro-
vide a gas-tight or dust-tight fit with the
face and may include headbands, valves,
and connections for canisters, c_a.rtridges.
filters, or respirable gas source.

(o) “Final inspection” means that ac-
tivity carried out on a product after all
manufacturing and assembly operations

_ore completed to insure completeness and
adherence to performance or other speci-
fications, including satisfactory appear-
ance.

(p) “Fume” means a solid condensa-
tion particle, generally less than 1 mi-
crometer in diameter.

(@) “Gas" means an aeriform fluid
which iIs in a gaseous state at ordinary
temperature and pressure,

(r) “Hazardous atmosphere” means:
(1) Any atmosphere containing a toxic
or disease producing gas, vapor, dust,
fume, tnist, or pesticide, cither immedi-
ately or not immediately dangerous to
life or health: or (2) any oxygea-defl-
cient atmosphere,

«s) A *hood” or “helmet” is a respira-
tor component which covers the wearer's
head and neck, or head, neck, and
shoulders, and is supplied with incoming
respirable air for the wearer to breathe.
It may include a headharness and con-
nection for a breathing tube,

(t) “Immediately dangerous to life or
health” means conditions that pose an
immediate threat to life or health or con-
ditions that pose an immediate threat of
sevore exposure to contaminants, such
as radioactive materials, which are likely
tr have adverse cumulative or delayed
eilects on heaith.

(u) “Incoming inspection™ means the
activity of receiving, examining, and ac-
cepting only those materials and parts
whose quality conforms to specification
requirements.

(v) “In-process inspection” means the
control of products at the source of pro-
duction and at each step of the manu-
facturing process, so that departures
from specifications can be corrected be-
fore defective components or materials
are assembled into the finished product,

(w) “Institute” means the National
Institute for Occupational Safety and
Health, Department of Health, Cduca-
tion, and Welfare.

{(x) “Liquefied breathing gas’ means
oxygen or air stored in liquid form and
supplied to the wearer in a gaseous form,

(y) “Mist” means a liquid condensa-
tion particle with a size ranging from
submicroscopic to macroscopic.

(z) “Not inmediately dangerous to life
or health' means any hazardous atmos-
phere which may produce physical dis-
comfort immediately, chronic poisoning
after repeated exposure, or acute adverse
physiological symptoms after prolonaed
exnsure,

ridr "Oxygen deficient almosphere”
mesns an atimasphere wirich contains an
oxygen partial pressure of less than 143
millimeters of mercury (19.5 percent by
volume at sea level).

(bb) "Pesticide” means (1) any sub-
stance or mixture of substances Ginclud-~
ing solvents and impurities) intended to
prevent, destroy, repel, or mitigate any
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{nsect, rodent, nematode, fungus, veed,
or other form of plant or animal lije or
virus, and (2) any substance or mixture
of substances (including solvents and
impurities) intended for use as a plant
regulator, defoliant, or desiccant, as de-
fined in the.Federal Insecticide, Fungi-
cide, and Rodenticide Act of 1947, as
amended (7 U.S.C. 135-135k), excluding
fumigants which are applied as gases or
vapors or in a solid or liquid form as
pellets or poured liquids for subsequent
release as gases or vapors.

(cc) “Powered air-purifying respira-
tor” means a device equipped with 2 face-
piece, hood, or helmet, breathing tube,
canister, cartridge, filter, canister with
filter, or cartridge with filter, and .a
blower.

(dd) “Radionuclide” means an atom
identified by the constitution of its nu-
cleus (specified by the number of pro-
tons Z, number of neutrons N, and en-
ergy, or, alternatively, by the atomic
number Z, mass number A=(N--2Z), and
atomic mass) which exists for a measur-
able time; decays or disintegraies spon-
taneously, emits radiation, and resu:ts in
the formation of new nuclides.

(ee) “Respirable dust” means a dust
particle aecrodynamically capable of
reaching the terminal airways of the

ung.

(ff) “Respirator” means any device
designed to provide the wearer with
respiratory protection against inhala-
tion of a hazardous atmosphere.

(g7) “Smoke’” means the products of
incomplete combustion of orzanic sub-
stances in the form of solid and Liquid
particles and gaseous products in air,
usually of sufficient concentratioi to per-
ceptibility obscure vision.

(hh) *“Vapor"” means the gaseous state
of a substance that is solid or liquid at
ordinary temperature and pressure.

§ 11.4 Incorporation by reference.

In accordance with 5§ U.S.C. 552(a) (1),
the technical publications to which
reference is made in this Part 11, and
which have been prepared by organiza-
tions other than the Bureau of Mines, are
hereby Incorporated by reference and
made a part hereof, The incorporated
technical publications are available for
examination at Approval and Testing.
Health and Safety Technical Support
Center, Bureau of Mines, 4800 Forbes
Avenue, Pittsburgh, Pa. In addition,
copies of the American National Stand-
ard Practices for Respiratory Protection,
288.2, are available for examination in
every Coal Mine Health and Safety Dis-
trict and Subdistrict Offce.

Subpart B—Application—for Approval
§ 11.10 Application proccdures,

(Y Tospoction, e i
mg lzading to tha
of raspirators clans
this part shall be unde T the
reau only pursuant to written ouplica-
tions which meet the minimum require-
ments set forth in this Subnart B,

(b) Applications sholl be submitted to
Approval and Testing, Burcau of Mines,
4800 Forbes Avenue, Pittsburgh, PA
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15213, and shall be accompanied by a
cheel, bank draft, or money order in the
amount specified in Subpart C of this
part payable to the order of the U.S.
Bureau of Mines.

(¢) Except zs provided in § 11.64, the
examination, inspection, and testing of
all raspirators shall be conducted by Ap~
proval and Testing, Bureau of Mines,
Pittsburgh, Pa. 15213.

(d) Applicants, manufacturers, or
their representatives may visit or com-
municate with Approval and Testing in
order to discuss the requirements for ap-
proval of any respirator or the proposed
designs thereof. No charge shall be made
for such consultation and no written re-
port shall be issued to applicants, manu-
facturers, or thelr representatives by the
Bureau as a result of such consultation,

§ 11.11 Contents of application.

(a) Each applicatian for approval shall
contain a complete written description of
the respirator for which approval is re-
quested together with drawings and spec-
{fications (and lists thereof) showing
full detalls of construction of the respi-
rator and 0f the materials used, Draw-
ings and specifications (and lsts thereof)
shall be submitted 'n triplicate. :

(b)Y Drawings shall be titled, num-
bered, and dated; any revision dates shall
he shown on the drawings, and the pur-
pose of each revision being sought shall
be shown on the drawing or described
on an attachment to the drawing to
which it applies.

(¢) Each application for approyal shall
contain a proposed plan for quality con-
tro! which meets the minimum require-
ments set forth in Subpart E of this part.

td) Each application shall contain a
statement that the respirator has been
pretested by the applicant as prescribed
in § 11.64, and shsll include the results
of such tests.

(e) Each application for approval shaill
contain a statement that the respirator
and component parts submitted for ap-
proval are either (1) prototypes, or (2)
made on regular production tooling, with
-no operation included which will not be
incorporated In regular production
processing.

311,12 Delivery of respirators by appli-
cant; requirements.

(a) Each applicant shall, when an ap-
plication is filed pursuant to § 11.10, be
advised by the Bureau of the total
number of respirators and component
parts required for testing.

(b) The applicant shall deliver, at his
own expense, the number of compietely
assembled respirators and component
parts required for testing, to Appioval
and Testing, Bureau of Mines, Pitts-
bursh, Pa, 15213,

(T orplinters and component p
- fur approvel must be m
{als specirfied in the apgpiica-

LY

(c: One completely assembled raspira-

L sotoved under the provisions of

a laboratory exhibit, the remain-
slrators may be returned to the
at at his own expense, upon writ-
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ten request within 30 days after notice
of approval. Xf no such request is made,
the respirators will be disposed of by
the Brreau in such manner as it deems
appropriate.

(e) Where a respirator fails to meet
the requirements for approval set forth
in this part, all respirators and compo-
nents delivered in accordance with this
section may be returned to the appli-
cant at his own expense, upon written
request within 30 days after notice of
disapproval. If no such request is made,
the respirators will be disposed of by
the Bureau in such manner as it deems
appropriate,

Subpart C—Fees

§11.20 Examination, inspection and
testing of complete respirator asseme-
blies; foes.

Except as provided in § 11.22, the fol-
lowing fees shall bz charged by the

Bureau for the examination, inspection

and testing of complete respirator
assemblies:
(8) Self-contained breathing ap-
paratus—
(1) Entry aad escape, 1 hour or
DIOLE o cceccmemmemmeeee=- 83,500
(2) Entry and escapo, less than 3
BOUL o invccommmvacanaen 2, 150
{3) Escape onlyoucccccaccvnccua 2,000

(b) Gos masks, tnctuding pesti-
cide gas mssks—
(1) Stngle hazardeaeccraonaonnan
{(2) Type Mo
{c) Suppled-air respirators..._.
(¢) Dust, fume and mist respl-
rators—
(1) Single particulate hazard hav-
ing aa Aflr Contamination
Level more than 0.05 mg./
m.t or 2 mililon particles por

1.100
4, 100
S0

500

(2) Combination particulate haz-
ards having an Alr Contami-
nation Level more than 0.05
mg./m# or 2 million par-
ticles per cubic foot. oo

(3) Particulate hazards having an
Air Contamination Lovel
less than 0.05 mg./m.* or 2
mtilljon particles per cubic
foot, radon daughters_...

(4) All dusts, fumes and mists..

(e) Chemlical cartridge resplra-
tors

{f) Palnt spray respirators__. ...
(g) Pesticide respirators._._____.

§11.21 Examination, inspection and
testing of respirator componecnts or
subassemblies; fees.

Except as provided in § 11.22, the fol-
lowing fees shall be charged by the
Bureau for the examination, inspection
and testing of the individual respiratos
components or subassemblies:

750

(8) FaceplateS cmeaccecacmcmmaaa $450
(b) Cenisters .. 200
{c) Cartridges .. G
(d) Dileers o Gi)
(2) Hoses ..__ 230
{f) Bowers _... 250
(B) Hartesses e eccrccecicaen 100
§11.22 Ualisted feex: additional feess

papment by applicant prior to ap-
proval,

(a) Applications for the examination,

inspection  and  lestlag of  cemolate
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respirator assemblies which are not listed
in §11.20, or for the examination, in-
spection, and testing of respirator com-
ponents or subassemblies which are not
listed in §11.21, shell be accompanied
by the following deposits:

(1) Complete respirator assem-
81,500

y
(2) Each indlvidual component or
subassembly occencacucaaaa 5§00

(b) The Bureau reserves the right to
conduct any examination, inspection, or
test it deems necessary to determine the
quality and effectiveness of any listed or
unlisted respirator assembly or respirator
component or subassembly, and to assess
the cost of such examinations, inspec-
tions, or tests against the applcant prior
‘o the issuance of any approval for tbe
respiratory equipment examined, in-
spected, or tested.

(c) The fees charged for the exami-
nation, inspection, and testing of un-
listed respirator assemblies, unlisted in-
dividual respirator components or sub-
assemblies, and for the additional exam-
ination, inspection, and testing of listed
respirator assemblies and componeuts or
subassemblies shall be at the rate of
$100 per day for each man-day required
to be expended by the Bureau,

(d) Upon completion of all examina-
tions, inspections, and tests of unlisted
vespirator assemblies or components, or
folloving the completion of asny addi-
tional examination, inipections, or tests
of listed assemblies, or components or
subassemblies, including retesting subse-
quent to disapproval, the Bureau shal
advise the applicant in writing o’ the
total cost assessed and the additional
amount, if any, which must be paid to
the Bureau as a coandition of approval.

(e) In the event the.amount assessed
by the Bureau for unlisted assemblies,
or componcnts or subassemblies is less
than the amount of the deposit sub-
mitted in accordance with paragraph (2)
of this section, the Bureau shall refund
the overpayment upor: the issuance of
any approval or notice of disapnrovat.

Subpart D—Approval and

Disapproval
§11.30 Certificates of approval; scope
of approval.

(a) The Bureau and ths Institute
shall issue certificates of approval pur-
svant to the provisions of this subpart
only for individual, completely as-
sembled respirators which have been
examined, Inspected, and tested, and
which meet the minimum requirements
set forth in Subparts H throuszh M of
this part, as applicable.

(b) The Bureau and the Institute will
not issue certificates of approval for any
respirator component or for any rezpirn-
tor subassembly.

(c) The Bureaun and th2 Ingcituls
shall not issue un informal notification
of approval. Howeaver, if the apolication
for approval, submitted ir sccordance

ith § 11.11, states that the stubmittec
respirator and component parts are enly
prototypas, the Bureau will exarzize, in-
spect, and test such respirator and com-
poaert parts in accoarionce with the

g
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provisions of this Part 11, If, upon com-
pletion of such examinations, inspectiors
and tests, it Is found that the prototype
meets the minimum requirements set
forth in this part, the Bureau and the
Institute may inform the applicant, In
writing, of the results of the ex a-
tious, inspections, and tests, and may
require him to resubmit respirators and
component parts made on reguwar pro-
ductlon tooling, with no operations in-
cluded which will not be incorporated in
regular production processing, for fir-
ther exomination, inspection, and test-
inz, prior to issuance of the certificate
of approval.

(d) Applicants required to resubmit
resplrators and component parts made on
regular production tooling, with no
operation included which will not be
{ncorporated in regquiar production proc-
essing, shall be charged fees in accord-
ance with Subpart C of this part.

§11.31 Certificates of approval; con-
tents.

(a) The certificate of approval shall
contain a classification and a description
of the respirator or combination of
respi'rators for which it is issued, as
provided in this part.

(b) The certificate of approval shall
specifically set forth any restrictions or
limitations on the respirator's use in
hazardous atmospheres.

(¢) Each certificate of approval shall
be accompanied by the drawings and
specifications (and lists thereols sub-
mitted by the applicant in accordance
with §11.11. These drawings and
specifications shall be innorporated by
reference in the certificate of approval,
and =hall be maintained by the applicant.
The drawings and specifications listed in
each certificate of approval shall set forth
in detail the design and construction
requirements which shall be met by the
applicant during commercial production
of the respirator.

) Each certificate of approval shall
be accomparnied by a reproduction of the
approval label design to be employed by
the applicant with each approved
respiratof, as provided in § 11.33.

(e) No test data or specific laboratory
findings will accompany any certificate
of approval, however, the Bureau will re-
lease pertinent test data. and specific
findings upon written request by the ap-
piicant, or as required by statuze or
regulation.

(f) Each certiflcate of approval shall
also contain the approved quality control
plan as specified in § 11.42.

§11.32 Notice of disapproval.

(a) If, upon the completion of the ex-
iminations, inspections, and tests re-
nered to ke conducted in accordance
5. = previsdans of this -art, {6 s
11t the respirator d2es not maet
sin requirements set forth in
ari, the Bureau and the Institute
shall issue a written notice of disapproval
to the esppiicant.

(b) Each notice of disapproval shsll
be accompanied by all pertinant data or
findings with respect to the defects of the
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resplrator for which approval was sought
with a view to the possible correction of
any such defects.

(c) The Bureau and the Institute snall
not disclose, except to the applcant or
as required by statute or regulation, any
dats, findings, or other information'with
respect to-any respirator for which &
notice of disappoval is issued.

§11.33 ;\ppmvnl labels and markings;
approval of contents; use.

(a) Full-scale reproductions of ap-

proval labels and markings, and a sketch
or description of the method of applica-
tion and position on the hamess, con-
tainer, canister, cartridge, filter, or other
component, together with instructions for
the use and maintenance of the
respirator shall be submitted to the Bu-
reau 2nd the Institute for approval.

(b) Approval labels shall bear the
seals of the U.S. Bureau of Mines end the
Department of Health, Education, and
Welfare, the applicant’s name and ad-
dress, an approval number assigned by
the Bureau, and, where appropriate, re-
strictions or limitations placed upon the
use of the respirator by the Bureau and
the Institute.

(c) The Bureau shall, where neces-
sary, notify the applicant when addi-
tional labels, markings, or instructions
will be required.

(d) Approval labels and markings
shall only be used by the applicant to
whom they were issued.

(¢) Lezible reproductions or abhrevi-
ated forms of the label approved by the
Dureau and the Institute for use on cach
respirator chall be attached to or printed
at the following locations:

Respliator type  Label typo Lacation
Setfonnt duedd Entire...... Marnes assemhly
bhreattiee -ppas -_ A eaniater
rattis, (where spplicalile).
Gasmiask..., ... Entwre.,.. . Mask contiiner
and canister,
Supplisd-fr respl-  Entlee.. .. . Resplrator contsiner
rator. ur instrustion
card,
Dust, tume, and Eatlre.... . Raspirator contajuer
ML fespiratos. aned tilter con-
raner,
Abbrevi. Filters.

ate
Chemieal-cartridge Entlre......
respirator, Includ-
{ng paint sproy

Resplrator con-
tower, cartridge
contatner, snd

cespieator. Hiter contalners
{where appli-
cable). -
Abbrevie Cartridges and il
ated. ters and filter
containars.

Resplrator con.
tainer, ang car.
tiideu and fiter
containers,

Cartridges and
titters.

Pestictde respirator. Entlee......

Abhrevl-
ated,

(f) The use of any Bureau and Insti-
tute approval lakel obiigates the applt-
cant tx wihim it Is issticd to muintadn cr

Gota Lroaaintaied i ausroved
¢ control somplini g setedude and the
shle quality level for each chorac-
tested, and to assure that It is

aceant
teristic
manufactured according to the drawings
and specifications upon which the certi-
ficate of approval Is hased

() Each respirator, resplrator com-
ponent, and respirator container shsll, as
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required by the Bureau and the Institute
to assure quality control end proper use
of the respirator, be labeled distinetly to
show the name of the applicant, and the
name and letters or numbers by which
the respirator or respirator component is
designated for trade purmoses, and ths
lot number, serial number, or approxi-
mate date of manufacture.

§11.34 Revocation of certificates of ap-
proval.

The Bureau and the Institute reserve
the right to jointly revoXxe, for cause, any
certificate of approval issued pursuant to
the provisions of this part. Such causes
include, but are not limited to, misuse of
approval labels and markings, mislead-
ing advertising, violations of section
109¢e) of the Federal Coal Mine Health
and Safety Act of 1969 (30 U.S.C. 819
(e)), and failure to maintain or cause to
be maintained the quality control re-
quirements of the certificate of approval.

§11.33 Changes or moadification of up-
proved respirators; issuance of mod.
ification of certificate of approval.

(a) Each applicant may, if he desires
to change any feature of an approved
respirator, request a modification of the
original certificate of approval issued by
the Bureau and the Institute for such
respirator by filing an applicaticn for
such modification in accordance with the
provisions of this section,

(b) Applications shall be submitted as
for an original certificate of approval,
with a request for a modifi~uzion of the
existing certificate to cover anyx proposed
chaure,

(¢} The application shali be accom-
panied by appropriate drawines and
spectfications, and by a proposed quality
control plan which meets the require-
ments of Subpart E of this part.

(d) The application for modification,
together with the accompanying mate-
rial, shall be examined by the Bureau
to determine whether testing will be
required,

(2 The Bureau shall inform the ap-
plicant of the fee required for any addi-
tlonal testing and the applicant will be
charged for the actual cost of any exami-
nation, inspection, or test required, and
such fees shall be submitted in accord-
ance with the provisions of Subpart C
of this part.

(f) If th= proposed change or modifi-
cation meets the requirements of this
part, a formal certificate of modifica-
tion will be issued, accompanied, where
necessary, by & list of new and revised
drawings and specifications covering the
change(s) and reproductions of revised
approval labels.

§11.36  Delivery of chanzed or moditied
:!p;)l O l‘ll rhph':\lur.

A approved rapwator lur v
formal certificute of mwcdificat
been issued sholl be deli.zred, with
propzr inarkings and containers, by the
applicant to the Bureau of Mires, Ap-
proval and Testing, 4809 Forbes Avenue,
Pittsburgh, PA 15213, as soon as it is
commerclally produced.
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Subpart E—Quality Control

§ 11.10 Quality control plans, filing re-
quirements.

As & part of each application fcr ap-
proval or modification of approval sub-
mitted pursuant to this part, cact appli-
cant shall file with the Bureau and the
Institute = proposed quallty control plan
which shall be designed to assure the
quality of respiratory protection pro-
vided by the respirator for which ap-
proval is sought.

§ 1141  Quulity control plans; contents.

(a) Each quality control plan shall
contain provisions for the management
of quality, including: (1) Requirements
for the production of quality data and
tha use of quality control records; (2)
control of engineering drawings, docu-
mentations, and changes; (3) control
and calibration of measuring and test
equioment; (4) control of purchased
material to include incoming incpection;
(3) lot identification, control of proc-
esses, manufacturing, .fabrication, and
essembly work conducted in the appli-
cant's plaat; (6) audit of final inspec-
tion of the completed product; and, (7)
the organizational structure necessary to
caiTy out these provisions.

(b) Each provision for incoming and
final inspection in the quality control
plan shall include a procedure for the
selection of a sample of respirators and
the components thereof for testing, in

accorsance with procedures set forth in
Mititary  Standard  MIL-STD-105D,
& Procedures and Tables for

spaetian by Attributes,” or Military
S:tandard MIL-STD-414, “Sampling
Procedures and Tables for Inspection by
Variabtes for Percent Defective,” or an
approved equivalent sampling proce-
dure, or an approved combination of
samplinz procedures. Incoming bulk raw
material inspection or verification of
specification, and in-process inspection
shall be sufficient to ensure control of
product auality through the manufac-
turing cycle.

(¢) The sampling procedure shall in-
clude a list of the characteristics to be
tested by the applicant or his agent.

td) The characteristics listed in ac-
cordance with paragraph (c¢) cf this sec-
tion shall be classified according to the
potential effect of such defect and
grouped into the following classes:

(1) Critical. A defect that judgment
and experience indicate is likely to re-
sult in a condition immediately hazard-
ous to life or health for individuals using
or depending upon the respirator;

(2) Major A. A defect, other than
critical, that is likely to result in failure
to th2 degree that the respirator does
nnf o-eoseids any respiratory protection,

- 1 that reduces prot=ctwon and
0o iable by the usor:
( B. A defect, other than 2{a-

wwical, that is likely to result in
respiratery protection, and is
2 by the user; and .

Xinor. A defect that is rot Lkely

(€3]
to meterially reduce the usability of the
raciaoaror for its intended putpose, or
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a defect that 13 a departure from estab-
lished standards and has little hearing
on the cffective use or operation of the
respirator.

(e) The quality control inspection test
method to be used ty the applicant or
his agent for each characteristic re-
quireld to be tested shall be described in
detail. '

(f) Each item manufactured shall be
100 percent inspected for defects in all
critical characteristics and all defective
items shall be rejected.

(g) The Acceptable Quality Yevel
(AQL) for each major or minor defect
so clessifled by the applicant shall be:

(1) Major A.1.0 percent;

(2) IMajor B.2.5 percent; and

(3) Minor. 4.0 percent.

(h) Except as provided in paragraph
@) of this section, inspection level 1T as
described in MIL-STD-105D, or inspec-
tion level IV as described in MIL-STD-
414, shall be used for major and minor
cnaracteristics and 100 percent inspec-
tion for critical characteristics.

(i) Subjest to the approval of the
Bureau and the Institute, where the
quality control plan provisions for raw
material, processes, manufacturing, and
fabrication inspection are adequate to in«
sure control of finished article quality,
destructive testing of finished articles
may be conducted at a lcwer level of in-
spection than that specified in para-
graph (h) of this section.

§ 11.42 TProposed quality control plans;
approval by the Buresu and the [nsti-
tute.

(a) Each proposed quality control
plan submitted in accordance with this
subpart shalil be reviewed by the Bureau
and the Institute to determine its eJec-
tiveness in insuring the quality of res-
piratory protection provided by the
respirator for which an approval is
sought.

(b) If the Burcau and the Institute de-
termine that the proposed quality control
plan submitted by the applicant will not
insure adequate quality control, the Bu«
reau and the Institute shall require the
applicant to modifr the procedures and
testing requirements of the plan prior to
approval of the plan and issuance of any
certificate of approval.

(¢) Approved quality control plans
shall constitute a part of and be incor-
porated into any certificate of approval
issued by the Bureau and the Inctitute,
and compliance with stch plans by the
applicant shall be a condition of ap-
proval.

311.43  Quality control recordss; review
by the Burcau and the Institate; rev-
ocation of approval.

(2) The applicant shall keep quality
eoitrol inspociion records sufiicient to
carry oud the procedures soquired in
AE~STD-105D or MIL-STD-3lt, or an
apnroved eqguivalent sampling procedure.

(b) The Bureau and the Institute re-
seryve the right to have their representa-
tives inspect the applicant's quality con-
trol test methods, equipmeni, and rec-
ords, and to interview any employee or
azent of the appiicant in rexard to quali~

ty control test methods, equipment, and
records,
(¢) The Bureau and the Institute re-

o

serve the right to jointly revoke, for -

cause, any certificate of approval wher
it Is found that the applicant's quality
control test methods, equipment, or rec-
ords do not insure effective quality con-
trol over the respirator for which the
approval was issued.

Subpart F—Classification of Approved
Respirators; Scope of Approval; At-
mospheric Hazards; Service Time

§ 11.50 Types of respirators to be ap-
proved; scope of approval.

Approvals shall be issued for the tynes
of respirators which have been classified
pursuant to this Subpart F, have been
Inspectad, examined and tested by the
Bureau in accordance with the provi-
sions of Subparts G through M of this
part, and have been found to nrovide
respiratory protection for fixed periods
of time agzainst the hazards specified in
such approval.

§ 11.51 Entry and escape, or escape
only; classification.

Respirators described in Subpafts H
through M of this part shall be classified
for use as follows:

(a) Entry and escape, Respirators de-
signed and approved for use during entry
into a hazardous atmosphere, and for
escape from a hazardous atmosphere: or,

(b} Escape only. Respirators designed
and approved for use only during escaps
from a hazardous atmosphere.

§11.32
tion.

Respirators described in Subparts H
through M of this part shall be classified
as approved for use against any or all
of the following respiratory hazards:

(a) Oxygen deficiency;

(b) Gases and vapors;

(¢) Particles, including dusts, fumes
and mists; and :

(d) Pesticides.

§ 11.53 Secrvice time; classification.

(a) Respirators described in Subparts
H through M of this part shall be classi-
fied, where applicable, as approved for
use during the following prescribed
service timas:

(1) Four hours;

(2) Three hours;

(3} Two hours;

(4) One hour;

(5) Forty-five minutes;

(6) Thirty minutes;

(7) Fifteen minutes;

(8) Ten minutes;

(9) Five minutes;

(10) Three minutes.

(b) Other service timas
scrided by the Bureaw and ths Tnstl

Respiratory haroedss classifiea.

may L~1 e

Subpart G—General Construction and
Performance Requirements
§11.60 Construction and performanc

requirements; general.

(a) The Bureau ard the Institute shall
issue approvals for the types of respira-
tors described in Subparts H through 2£
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of this pait which have met the minl-
mum requirements set forth for such
respirators in this Part 11,

(b) In addition to the types of respira-
tors specified {n Subparts H through M,
the Bureau and the Institute shall Issue
approvals for other respiratory proteg-
tive devices not specifically described in
titis Part 11 subject to such additional
requirements as may be imposed in ac-
cordance with § 11.62(c).

§11.61 General cons..uction
ments.

(a) Respirators will not he eccepted
by the Bureau for examination, Inspec-
tion and testing unless they are designed
on sound engineering and scientific prin-
ciples, constructed of suitable matertals
and evidence good workmanship.

(b) Respirator components which
come Into contact with the wearer's skin
shall be made of nonisritating materials,

(¢) Components replaced cduring or
efter use shall be constructed of mate-
rials which will not be damaged by nor-
mal handling.

{d) Mouthpieces, hoods, helmets, and
facepieces, except those employed in sin-
gle-use respirators, shall be constructed
of materials which will withstand re-
peated disinfection as recommended by
the applicant in his instructions for use
of the device.

(¢) The components of each respira-
tor approved by the Bureau and the In-
stitute for use where permissibility is re-
quired shall meet the requirements for
pormisability and intminsic safety set
forth in Part 18, Subch:pier D of this
chapter (Bureau of Minas Scliedule 2G),

$ 11.62  Component part~: minimum re-
(quirements,

{ay} The component parts of each
respirator shall be:

(1) Designed, constructed, and fitted
to insure against creation of any hazard
to the wearer;

(2) Assembled to permit easy access
for inspection and repair of functional
parts; and

(3) Assembled to permit easy access
to parts which require periodic cleaning
and disinfecting,

{b) Replacement parts shall be de-
sizned and constructed to permit easy
installation and to maintain the effec-
tiveness of the respirator.

§ 11_.63 Test requirements; general.

(a) Each respirator and respirator
component shall when tested by the
applicant and by the Bureau, meet the
applicable requirements set forth in Sub-
parts H through M of this part.

(b) Where a combination respirator
Is zssembled from two or more types of
respirators, as described in this part,

Solos D the individual Arator tipes
ve L2gn ¢ e sanl,
. meet the wum reguire-
ar sueit respiral szt forth in
s I through M of this part, and
nbination respirators. except as

in § 11.70(h) (2), will be classie
he type of respirator in the com-
bination which provides the least pro-
txltion to the user,

require-

s
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(¢) In addition to the minimum re-
quirements set forth in Subparts H
through M of this part, the Bureau and
the Institute reserve the right to re-
quire, as a further condition of approval,
any additional requirements deemed nec-
cssary to establish the quality, effec
tiveness, and safety of any respirator
used as protection against hazardous
atmospheres.

(d) Where it is determined after re-
celpt of an application that additional
requirements will be required for ap-
proval, the Bureau will notify the appli~
cant in writing of these additional re-
quirements, and necessary examinations,
tnspections, or tests, stating generally
the reasons for such requirements, ex-
aminations, {nspections, or tests.

§ 11.64 DPretesting by applicant; ap-
proval of test methods by the Burszu.

(a) Prior to making or filing any ap-
plication for approval or modification of
approval, the applicant shall conduct, or
cause to be conducted, examinations, in-
spections, ard tests of respirator per-
formance which are equal to or exceed
the severity of those prescribed in this

part.

(b) With the application, the apnii-
cant shall provide a statement to the
Bureau showing the types and results
of the examinations, inspections, and
tests required under paragraph (a) of
this section and state that the respirator
meets the minimum requirements of
Subparts H througzh M of this part, as
applicaite. Complete examination, in-
spection., and test data shall te revained
onn file by the applicant and be sub-
mitted, viion request, to the Bureau.

(¢ The Bureau may, upon written
request by the applicant, provide draw-
ings and descriotions of its test equip-
ment and otherwise assist the applicant
in establishing a test lahoratory or se-
curing the services of a testing agency.

(d) The Bureau will not issue an ap-
proval to the applicant until it has veli«
dated the applicant's test resufts.

§ 11.65 Conduct of examinations, ia.
spections, and tests by the Burenu and
thie Institute; assistance by aprlicant:
observers; recorded data; publie
demonstrations.

(a) All examinations, inspections, and
tests conducted pursuant to Subparts H
through M of this part will be under the
sole direction and control of the Bureau
and the Institute,

(b) The Bureau and the Institute may,
as a condition of approval, require the
assistance of the applicant or agents of
the applicant during the assembly, dis-
assembly, or preparation of any respira-
tor o respirator component vrior to test-
ing or in the operation of such equip-
ment durine testine,

ey Oty T tangd Dnstifate pons
nl, peoznns assisting the Surcru
suant to pDaragraph () of this soetivn,
and such other persons as are requisted
by the Ducsou, the Institute, or the appii-
cant to be observers, shall be present dur-
ing any examination, inspection, o test
conducted prior to the issuance of an ap-
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proval by the Bureau and the Institute
for the equipment under consideration.

(d) The Bureau and the Institute shall
hold es confldential any analyses, draw-
ings, specifications, or materials sub-
mitted by the applicant and shall not ¢is-
close any principles or patentable fea-
tures of such equipment, except as re-
quired by statute or regulation.

(e) As a condition of each approval is-
sued for any respirator, the Bureau and
the Institute reserve the right, following
the issuance of such approval, to conduct’
such public tests and demonstrations of
the approved respiratory equipment as
is deemed appropriate.

§ 11.66 Withdrawal of applications; re-
fund of fees.

(a) Any applicant may, upon a writ-
ten request submitted to the Bureau or
the Institute, withdraw any appiication
for approval of any respirator,

(b) Upon receipt of a written request
for the withdrawal of an application, the
Burzau shall determine the total man-
days expanded and the amount due for
services already performed during the
course of any examinations, inspections,
or tests conducted pursuant to such ap-
plication. The total amount due shall be
determined In accordance with the pro-
visions of § 11,22 and assessed against the
fees submitted by the applicant. If the
total amount assessed is less than the
fees submitted, the Bureau shall refund
the balance together with a statement of
the charges made for services rendered.

Subpart H—Self-Contained
Breathing Apperatus

§ 1L.50  Sclf-contained breathing appa-
ratus; description.

(a) Self-contained breathing appara-
tus, including all completely assembled,
portable, self-contained devices designed
for use as respiratory protection dunng
entry into and escape from or escape only

rom hazardous atmospheres, are de-
scribed as follows:

(1) Closed-circuit appaeratus. An ap-
paratis of the type in which the exhala-
tion Is rebreathed by the wearer after
the carbon dioxide has been effectively
removed and a suitable oxygen concen-
tx;ation restored from sources composed
of::

(i) Compressed oxygen; or

(ii) Chemical oxygen: or

(iii)} Liquid-oxygen.

(2) Open-circuit apparatus. An appa.
ratus of the following types from which
exhalation is- vented to the atmosphere
and not rebreathed:

(1) Demand-type epparatus. An appa-
ratus in which the pressure inside the
facepiece in relation to the iimmediate
cavivonnient is
[ d ne

aaralus.
Tessure in-
side the facepiece ia relation to the im-
mediate environment Is pesitive curing
both inhalation and exhalation,

(b) The following respirators may be
classifled as designed and approved for
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use during emergency entry into a haz-
ardous atziosphere: A combination respi-
rator which includes a self-contained
breathing apparatus and a Type “C” or
Type “CE" supplied alr respirator, where
(1) the self-contained breathing appara-
tus Is classified for 3-, 5-, or 10-minute
service time and the air line supply is
used during entry, or (2) the self-
contained breathing appaiatus is classi-
fied for 15 minutes or longer service
time and not more than 20 percent of
the rated capacity of the air supply is
used during entry.

(¢) Self-contained breathing appara-
tus classified for less than 1 hour serv-
fce time will not be approved for use
during underground mine rescue and
recovery operations except as ouxil-
{ary equipment.

(d) Self-contained breathing appara-
tus classified for less than 30 minutes’
service time will not be approved for
use os auxiliary equipment during un-
derground mine rescue and recovery
operations.

§ 11.71 Sclf-contuined breathirg appara.
tus; required components.

(2) Each self-contained breathing
apparatus described in §11.70 shall,
where its design requires, contain. the
following component parts:

(1) Facepiece or mouthplece,
noseclip;

(2) Respirable breathing gas con-
tainer;

(3) Supply of respirable breathing
gas;

(4} Gas pressure or liquid icvel gages;

(5) Timer;

(6) Remaining service life indicator
or warning device;

(T Hand-operated valves;

(8) Breathing bag;

(9) Safety relief valve or safety relief
system; and

(10) Hammess,

(o) The components of each, self-
contained breathing apparatus shall
meet the minimum construction require-
ments set forth {n Subpart G of this
nart.

§ 11.72 Breathing tubes; minimum re-
quircments.

(a) Flexible breathing tubes used in
conjunction with breathing apparatus
shall be designed and constructed to
prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pieces and mouthpieces;

(3) Interference with the wearer’s ac-
tivities; and, .

(4) Shutof! of airfiow due to kinking,
or irom chin or arm pressure.

and

1wy installntion sind coeae
ot minimum requirements,
2 apparatus shall, where nec-
be equipped with & suitable
<3 desianed and constructad to hold
i aratus in po-
axainst the wearer's body.

‘b) Hornesses shall be designed and
ciastracted to permit easy removal and
et of apparatus pirts, and,

RULES AND REGULATIONS

where applicable, provide for holding a
full faceplece in the ready position when
notin use.

§ 11.74 Apparatus containers; minimum
requirements.

(2) Apparatus may be equipped with
a substantial, durable contalner bearing
markings which show the applicant's
name, the type and commercial desig-
nation of the respirator it contelns, and
all appropriate approval labels.

(b) Contalners supplied by the appl-
cant for. carrying or storing self-
contained breathing apparatus will be
inspected, examined, and tested as com-
ponents of the respirator for which ap-
proval is sought,

(c) Containers for self-contained
breathing apparatus shall be designed
and constructed to permit easy removal
of the apparatus.

§ 11.75 Flalf-mask facepicces, full face.
pieces, mouthpiecex; fit; minimum
requirements,

(2) Half-mask facepieces and full
facepieces shail be designed and con-
structed to iit persons with various facial
shapes and sizes, either (1) by providing
more than one facepiece size, or (2) by
providing one facepiece size which will
fit varying facial shapes and sizes.

(b) Full facepieces shall provide for
tha optional use of corrective spectacles
or lenses which shall not rediice the
respiratory protective qualities of the
apparatus.

(c) Apparatus with mouthpieces shall
be equipped with noseclips which are
securely attached to the mouthpiece cr
apparatus and provid: an alrtight seal.

(d) Facepieces shall be designed to
prevent eycplece, spectacle, and lens
fogging.

§ 11.76 TFaccpieces: e¢ycpieces;
mum rcquirv.‘menls.

(¢.) Facepieces shall be designed and
constructed to provide adequate vision
which 15 not distorted by the eyepiece.

(b) All eyepieces shall be designed and
constructed to meet the impact and pen-
etrationn requirements specified in Fed-
eral Specification, Mask, Air Line, and
Respirator, Air Filtering, Industrial,
GGG-M-125d, October 11, 1965. This
Federal Specification is avallable from
the Government Printing Office or the
General Services Administration.

§ 11.77 Inhalation and  exhalation
valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be provided where necessary and
protected against damage and distortion.

(h) Exhalation valves shall be:

(1) Protectdd against external influ-
enea, ard

(2) Deosiznad
vent inward 1o
air.

S$1L78 liead harncses: minimum re-
quircments,

(a) Facspieces shall be equipped with
adjustable and replaceable head har-
nesses designed and constructed to pro-

mini-

wd consiructed to pre-
¢ of contaminated
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vide adequate tension during suspension
and an even distribution of pressure over
the entire area in contact with the face
(b) Mouthpieces shall be equlppe
where applicable, with adjustable an.
replaceable harnesses designed aad con-.
structed to hold the mouthpiece in place.

§ 11.79 Breathing gas; minimum re-
quirements.

(a) Breathing gas used to supply ap-
paratus shall be respirable and contain
no less than 19.5 (dry atmosphere)
volume percent of oxygen.

(b) Oxygen, Including liquid oxygen,
shall meet the minimum requirements
for medical or breathing oxygen set
forth in the U.S. Pharmacopela.

(c) Compressed, gaseous breathing air
shall meet the applicable minimum
grade requirements for Type I gaseous
air set forth in the Compressed Gas As-
soclation Commodity Specification for
Alr, G-1.1 (Grade D or higher quality).

(d) Compressed, liquefied breathing
air shall meet the applicable minimum
grade requirements for Type II liquid air
set forth in the Compressed Gas Asso-
ciation Commodity Spectfication for Air,
G-17.1 (Grade B or higher quality),

§ 11.99-1 Interchangeability of ovygen
and air prohibited.

Approvals shall not be issued by the
Bureau and the Institute for any appa-
ratus, combination nf respirator assem-
blies, or any apparatus or respirator com-
ponent which is designed or constructes
to permit the interchangeable .use
oxygen and air.

§ 11.50 Compressed hreathing gas and
hqu!ﬁed breatliing gus containers;
minimum reguirements.

(a) Compressed breathing gas and
liquefled breathing gas containers shall
meet the minimum requirements of the
Department of Transportation for Inter-
state shipment of such containers when
fully charged,

(b) Such containers shall be perma-
nently and legibly marked to identify
their contents, e.g., compressed breath-
ing alr, compressed breathing oxygen,
liquefied breathing air, or liquefied
breathing oxygen.

(c) Containers normally removed
from apparatus for refilllng shall be
equipped with a dial indicating gage
which shows the pressure in the con-
tainer. .

(d) Compressed breathing gas con-
tained valves or a separate chargine
system or adapter provided with each
apparatus shall be equipped with outlet
threads specified for the service by the
American National Standard for Com-
pressed Gas Cylinder Valve Outlet and
Inlel Connactizns, BST.U (1935), o4t
able from Amarican Mational Stand
Insiibute, Inc, 1430 Broadway,
York, NY 10018.

§11.8%  Gas pressure gages: winimu
requirements.

() Gus pressure gnges amnploved on
compressed breathing gas coatainers
shall be calibrated in pounds per square
inch.

o
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() Liquid-level gages shall be call-
brated in fractions of total container
capacity, or i units of liquid voiume,

(c) Gas pressure gages other than
those specified in paragraphs (a) and (b)
of this section shall be calibrated in:

(1) Pounds per square inch, or .

(2) In fracticns of toial container
capacity, or

(3) Both in pounds per square i_nch
inch and fractions of total container
capacity. -

td) (1) Dial-indicating zages shall be
reliable to witkin =5 parcent of full
scale when tested both up and down the
scale at each of 5 equal intervals,

(2) The full scale graduation of dial-
indicating gages shall not exceed 150
percent of the maximum rated cylinder
pressures specified for the container in
apulicable Department of Transportation
specifications or permits.

fe) (1) Stem-type gages shall be
readzble by sigiit and by touch and shall
have a stem travel distance of not less
thzn one-iourth inch between each
gracduation.

(2) A minimum of five graduations
shall he engraved on the stem of each
gage and these graduations shall include
readings for empty, one-quarter, one-
half, three-quarters, and full.

(3) Stem gage readings shall not vary
from true readings by morc than onec-
sixteenth inch per inch of stem travel.

(f) The loss of gas through a broken
gage or severed gage connection shall
no¢ exceed 70 liters per minuze when the
cyireur pressura is 6.800 kN S 11,000
noun-ds per square inch gace) or when
the ligwud level is at one-half.

gy Where gages are connected to the
ap~ralus through a gage iine, the gage
and line shall be capable of being iso-
lated from thz apparatus except where
the failure of the gage or line would not
impair thic performance or service life
of thz apparatus.

(h) Ou«ygen pressure gages shall have
the words, “Oxygen” and ‘“Use No Ou,”
morzed prominently on the gage.

ti) (1) Apparatus using compressed
breathing gas, except apparatus classi-
fied for escape only, shall be equipped
with gages visible to the wearer which
indicate the remaining gas content in the
containear.

(2) Apparatus using liquefied breath-
ing gas. except apparatus classified for
escape only, shall be equipped with gages
visible to the wearer which indicate the
remaining liquid content in the con-
tainer; however, where the liquid con-
tent cannot be rapidly vented, and the
service time of the device begins imme-
diately after filling, a timer shall be
provided in place of 2 visible gage.

g1i.02

Timers: elap<ed time indieators:
2 e nviee Life indiegtar: mine
rarements,

od time ingicaters shall be
Coapparatus with a chemical
source. except:

Avnaratus used for escape only;

(Y Liguefied breathing gas apparatus
o2d with gages visible to the wearer
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which Indicate the remaining liquid con-
tent in the container.

(b) The timer or other {ndicator shall
be accurately calibrated in minutes of
remaining service life.

(c) Timers shall be readable by sight
and by touch during use by the weater.

(d) Timers shall be equipped with au-
tomatically preset alarms which will
warn the wearer for a period of 7 sec-
onds or more after the preset time has
elapsed.

(e) Remalning service-life indicators
or warning devices shall be provided in
addition to a pressure gage on Ttom-
pressed gas self-contained breathing ap-
paratus, except apparatus used for
escape only, and shall operate automat-
jcally without preadjustment by the
waarer.

(f) Each remaining service-life indi-
cator or waming device shall give an
glarm when the remaining service life
of the apparatus is reduced within a
range of 20 to 25 percent of its rated
service time.

§11.83  FHland.operated valves: minimum
requirements.

(a) Hand-operated valves shall be de-
signed and constructed to prevent re-
moval of the stem from the valve body
during normal usage to Insure against
a sudden release of the full pressure of
the container when the valve is opened.

(b} Valves shall be designed or posi-
tioned to prevent accidental opening and
closing, and damage from external
fouyces,

tc+ Valves operated during use of the
annaratus shall be Installed in locations
wwhere they can be readily adjusted by
the wearer, .

(d' Ma.n-line valves, desizned and
constructed to conserve gas in the event
of a regulator or demand valve failure,
shall be provided in addition to gas con-
tatner valves, except when such failure
will not affect performance.

ie) Hand-operated bypass systems
designed and constructed to permit the
wearer to breathe and to conserve his
¢as supply in the event of a regulator or
demand valve failure, shall be provided
where necessary.

(f) Valves installed on apparatus shall
be clearly distinguishable from one
another by sight and touch.

(g) The bypass system valve control
shall be colored red.

(h) A main-line or bypass valve or
system will not be required on apparatus
for escape only.

(i) Safety relief valves or systems, de-
signed and constructed to release excess
pressure in the breathing circuit, shall
be provided on closed-circuit apparatus,
and shall meet the following
requireinents:

oy Tha reliof valve or ssstem shall
operats automatically whea thie pressure
in the breathing circuit on the inhala-
tion side of the breathing bag reaches
13 mm. (one-half inch) water-column
heighit of pressure above the minimum
pressure required to fill the breathing
bag, wathin the breathing resistance re-
quirements for the epparatus.
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(2) The relief valve or system $hall be
cdesigned to prevent external aimos-
pheres from entering the breathing
circuit.

(3) The relief valve or system shall be
designed to permit manual overriding
for test purposes and in the event of o
faiture in the valve or system.

§ 11.84 Breathing bags; minimum re-
qquirements.

(a) Breathing bags shall have suffi-
clent volume to prevent gas waste during
exhalation and to provide an adequate
reserve for inhalation,

(b) Breathing bags shall be con-
structed of materials which are flexible
and resistant to gasoline vapors.

(¢) Breathing bags shall be installed
in a location which will protect them
from damage- or collapse by external
forces, except on apparatus classified for
escape only.

§11.85
ratus;
general.

Self-contained breathing apparatus
and the individual components of each
such device shall as applicable meet the
requirements speoified in §§11.85-1
thirough 11.85-19,

§ 11.85~1 Componcnt parts exposed to
oXygen pressurcs; minimum require-
mentas.

Each applicant shall certify that the
materials employed in the construction
of component parts expcsed to oxygen
preasures above atmosphieric pressure are
safe and compauble for their intended
use.

§11.85-2 Compressed gas filters; mini-
mum reqmrements.

All self-contained breathing apparatus
using compressed gas shall have a filter
downstream of the gas source to effec-
tively remove particles from the gas
stream.

§ 11.85-3 Breathing hag test.

(a) Breathing bags will be tested in an
air atmosphere saturated with gasoline
vapor at room temperature (24°-30* C./
75°-85* F.) for a continuous period of
twice the rated time of the apparatus
(except for apparatus for escape only
:here the test period shall be the rated
time of the apparatus),

(b) The bag will be operated during
this test by a breathing machine with
24 respirations per minute and a minute-
volume of 40 liters.

(c) A breathing mactune cam with a
work rate of 622 kg.-m./min. will be
used.!

(d) The air within the bag(s) shall
not contain more than 100 parts per mil-
Lion of gasoline wanor of the ensd of ha

test.

Sclf-contained breathing appa.
performance requirements;

i1Siiverman, L,, G. Lee, T, Plotiin, I.
Amory, snd A, R, Yancey, Fundamenatal
Factors In Design of Protactive E¢ .
O.5.R D. Report No. 5732, tssud Apr. 1, 3.
The dimensions of the breathing machine
cam ore avaflable from the Bureau upoa
requast.
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§11.83—4 Weight requirement.

(= e completely assembled and
full;  :rged apparatus shall not weigh
more ..an 16 kg. (35 pounds) ; however,
where the weight decreases by more than
25 percent of its initial charge weight
during its rated service life, the maxi-
rmum allowable weight of a completely
assembled and fully charged apparatus
shall be 13 kg. (40 pounds).

(b) Where an apparatus employs
equipment which contributes materially
to the wearer's comfort, e.g., a cooling
system, the completely assembled and
fully charged apparatus shall not weigh
more than 18 kg. (40 pounds) regardless
of the-decrease in weight during use.

§ 11.85-3 UBreathing resistance test; in-
halation.

(a) Resistance to inhalation airflow
will be measured in the facepiece or
moushplece while the apparatus is oper-
ated by & breathing machine as de-
scribed in § 11.85-3,

(b)Y The inhalation resistance of onen-
circuit apparatus shall not exceed 32
mun. (1.25 Inch) water-column height (at
a flow rate of 120 liters per minute).

(¢} The Inhalation resistance of
closed-circuit apparatus shall not ex-
ceed the dilference between exhalation
resistance (§ 11.85-6(e)) and 10 cm. (4
inches) water-column height.

§ 11.85~6 Breathing resistance test; ex-
halation.

(a) Resistance to exhalation airflow
will be measured in the facepiece or
mouthpiece of open-circuit apparatus
with air flowing at a continuous rate of
85 liters per minute.

(b)_ The exhalation resistance of de-
mand apparatus shall not exceed 25 mm.
(1 inch) water-column height.

(¢) The exhalation resistance of pres-
sure-demand apparatus shall not ex-
ceed the static pressure in the facepiece
by more than 51 mm. (2 inches) water-
column height.

(d) The static pressure (at zero flow)
in the facepiece shall not exceed 38 mm.
(1.5 inches) water-column height.

(e) Resistance to exhalation airflow
will be" measured in the facepiece or
mouthpiece of closed-circuit apparatus
with a breathing machine as described in
§ 11.85-3, and the exhalation resistance
shall not exceed 51-mm. (2 inches)
water-column height.

§ 11.85-7 Exhalation valve leakage test.

(8) Dry exhalation valves and valve
seats will be subjected to & suction of
25 mm. (1 inch) water-column height
while in & normal operating position.

(b) Leakage between the valve and
the valve seat shall not exceed 30 milli-
Iiters ner minute.

03200 Gas o tesiz oppericenic g

i,

av & siatic-flow test will te per-
formad on 2l open-circult apparatus.

(&' ‘Che flow from the apparatus sha

than 200 liters per minute
whien th pressitre In the faceoiece of

*
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demand-apparatus Is lowered by 51 mm.
(2 inches) water-column height when
full container pressure is applied.

(c) V/here pressure demand sppara-
tus are tested, the flow will be measured
at zero gage pressure in ‘he facepiece.

(d) Where apparatus with com-
pressed-breathing-gas containers are
tested,” the flow test shall also be made
with 3,450 kN/m.* (500 p.s.l.g.) container
pressure applied.

§11.85-9 Gas flow test; closed-circuit
apparatus.

(a) Where oxygen is supplied by a
constant-flow device only, the rate of
flow shall be at least 3 liters per minute
for the entire rated service time of the
apparatus.

(b) Where constant flow is used in
conjunction with demand flow, the con-
stant flow shall be greater than 1.5 liters
per minute for the entire rated service
time,

(¢) Al demand-flow devices shall pro-
vide at least 30 liters of oxygen per
minute when in the fully open position.

.§ 11.85~10 Service titne test; open-cir-

cuit apparatus.

(a) Service time will be measured with
a breathing machine as described in
§11.85-3.

(b) The open-circuit apparatus will
be classified according to the length of
time it supplies air or oxygen to the
breathing machine.

(¢) The service time obtained on this
test will be used to classify the open-
circuit apparatus in accordance with
§ 11.53.

§ 11.85-11 Scrvice tinie tests closed-cir-
cuit apparatus.

(a) The closed-circuit apparatus will
be classified according to the length of
time it supplies adeguate breathing gas
to the .wearer during man test No. 4
described in Table 4.

(b) The service time obtained on man
test No. 4 will be used to classify the
closed-circuit apparatus in accordance
with § 11.53.

§ 11.85-12 Test for carbon dioxide in
inspired gas; open- and closed<circuit
apparatus; maxinium  allowable
limits.

(a) Open-circuit apparatus:

(1) The concentration of carbon
dioxide in inspired gas in open-circuit
apparatus will be measured at the mouth
while the gapparatus mounted on a
duminy head is operated by a breathing
machine.}

(2) The breathing rate wiil be 14.5
respirations per minute with a minute-
volume of 10.5 liters.

(3) A sedentary breathing machine
com wiil e used.

(%Y The aurorains will be tested at a
temperature of 27°:42° C, (5975 ).

2 Kloos, E, J., and J. Lamonica, A Machlce-
Test Method for Measuring Carhon Dioxide in
the Incpired Alr of Self-Contatned Bresthing
Apparatus. Bureau of Mires Report of In-
vestigaitons 6265, 1966, 11 pp.
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(3) A concentration of 5 percent
carbon dioxide in air will be exhaled inio
the facepiece.

(b) . Closed-circuit apparatus:

(1) The concentration of carbon di
ide in inspired gas In closed-circwe
apparatus will be measured at the mouth
while the parts of the apparatus con-
tributing to dead-air space are mounted
on & dummy head and operated by the
breathing machine as in paragraphs (a)
(1) through (5) of this section.

(c) During the testing required by
paragraphs (g) and (b) of this section,
the concentration of carbon dioxide in
inspired gas at the mouth will be con-
tinuously recorded, and the maximum
average concentration during the inhala-~
tion portion of the breathing cycle shall
not exceed the following limits:

Macimum cllowcable
average concentration
af carbon diozxide

Whers the service in inspired air,

time is: sercent by volume
Not raore than 30 minutes .. oo 2.5
1 hour. -« 2.0
2 hours 1.5
3 bowrs -- LO
4 hours 1.

‘/d) In addition to the tests require-
ments for closed-circuit apparatus set
forth iIn paragraph (b) of this section,
gas samples will be taken during the
course of the man tests described in
Tablzs 1, 2, 3, and 4. These gas samples
will be taken from the closed-circuit ap-
paratus at a point dovmstrearn of the
carbon dioxide sorbent, end they st
not contain more than 0.5 percent c.
bon dioxide at any time.

§ 11.85-13 Tests during low tempera-
turc operation.

(a) The epplicant shull specify the
minimum temperature for safe opera-
tion and two persons will perform the
tests described in paragraphs (¢) and
{d) of this section,-wearing the appa-
ratus accerding o applicant’s directions,
At the specified temperature, the appa-
ratus shall meet all the requiremernts de-
scribed in paragraph (e) of this cection.

(b) The apparzacus wili b2 precooled at
the specified minimum temperature for
4 hours.

(¢) The apparatus will be worn In the
low temperature chamber for 30 min-
utes, or for the service time of the ap-
paratus, whichever is less,

(d) During the test period, aliernate
1-minute pericds of exercise ard rest wiil
be required with the exercise periods
consisting of stepping onto and off a
box 21.5 em. (8% inches) high at 2 rate
of 30 cycles per minute. )

(e) (1) The apparatus shall function
satisfactorily at the specified minimum
temperaiure on duplicate tests,

(23 Thae wearar siail have suficient
unodscured vizion to porform the work.

(3) The weare shall not expericnce
undue discomfort because of airflow re
striction or othier physical or chemic
changes In the overation o! the
epparatus,
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() Auzxiliary low-temperature parts
whiech are comunercially available to the
user may be used on the apparatus to
meet the requirements described in par-
agraph (¢) of this section.

§ 1L85=]t Man tests;  testing
tions; general requirements.

(a) The man tests described in Tables
1. 2, 3, and 4 represent the workload per-
formed in the mining, mineral, or allied
industries by a person wearing the appa-
ratus tested.

(b) The apparatus tested will be worn
by Bureau personnel trained in the use
of scif-contained breathing apparatus,
and the wearer will, before participating
in these tests, pass a physical examina-
tion conducted by a qualified physician.

(¢) All man tests will be conducted by
the Bureau.

(d) The apparatus will be examined
before cach man test to ensure that it is
in proper working order.

(e) Breathing resistance will he meas-
ured within the facepiece or mouthpiece
and the wearer's pulse and respiration
rate will be recorded during cach 2 min-
ute sample period prescribed in tests
1, 2, 3, and 4.

(f) Man tests 1, 2, 3, 4, 5, and 6 will
be conducted in duplicate.

(g} If man tests are not comnpleted
through no fawlt of the apparatus, the
test will be repeated.

§11.85~15 Man tcsts 1, 2, 3, and 4;
requirements.

(a) Man tests 1, 2, 3, and 4, set forth
in Tables 1, 2, 3, and 4 respectively, pre-
scribe the duration and sequence of spe-
cific activities. These tests will be
conducted to:

(1) Familiarize the wearer with the
apparatus during use:

(2) Provide for a gradual increase in
activity;

condi-
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(3) Evaluate the apparatus under dif-
ferent Lypes of work and physical ori-
entation; and

(1) Provide information on the op-
erating and breathing characteristics of
the apparatus during actual use.

§ 11.85-16  Man test 35 requicements.

(a) Test 5 will be conducted to deter-
nine the maximum lenath of time
the apparatus will supply the res-
piratory needs of the wearer while he is
sitting at rest.

(b) The wearer will manipulate the
devices controlling the supply of breath-
ing gas to the advantage of the
apparatus.

(¢) Samples of inspiration from within
the apparatus facepiece or mouthpiece
shall ba taken once every 15 minutes, and
shall meet the minimum requirement for
oxygen specified in § 11.79(a) of this part,
and the maximum allowable average
concentration of carbon dioxide specified
in §11,85-12(e).

(d) One sample of in-piration will be
tiken in the case of 3-, 3-, and 10-minute
apparatus.

§ 1L835=17  Mun et 6: requirements,

(a) Man test 6 will be conducted with
respect to liquefied breathing gas appara-
tus only.

(b)Y This test will be conductcd to eval-
uate operation of the apparatus in other
than vertical positions.

(¢} The wearer will lie face downward
for one-fourth the service life of the ap-
patra:ius with a full chaige of liquefied
breat'ung gas, and then a one-quarter
full charse of liquefied briathing »as.

tdy Tiwe test wall be reneated with the
wearer lying on each side and on his
pack.

(e) The oxygen content of the gas sup-
plied to the wearer by the apparatus will
be continuously measured.

6253

S TLES-18 Mun tests; performunce ree
quircments.

(r) The apparatus shal' satisf> the
respiratory requirements of the vearer
for the classified service time,

(b) Fogging of the eyepiece shail not
obscure the wearer's vision, and the
wearer shall not experience undue djs-
comfort because of fit or other charac-
teristics of the apparatus.

(c) When the ambilent temperature
during testing is 24*==6* C. (75°+10°
F.), the maximum temperature of in-
spired air recorded during man tests shall
not exceed the following, after correc-
tion for deviation from24° C. (75> F.): ~

Where pereent Maxtmum paemiz.

relntive sibla torpaerattire
humbdity o of inapire g afe

tospicedar  shall nat exeesl ~

Whete ¢ evien iifs
ol ap parttus {5~

is— —_— e
*F. *C.
1 haurar leseol O-]08} B2 5T
Yihwrto Y hour. .. -5 123 52
S5-h t1ia i1y
1o 2hours......... =50 H3 i
Sl LR () .3t
Shows... ... ... 21 19 2
el L 533
4haun... ..., 5 15 U
5010 (R 13,

} Whene percent eolatise humidity (s $0-100 anel uppa.
ety i b sigiied for s2cape anly, these mzimum pers
Mmissible testipn atures will be ingreased by 32 Co e B,

§ 11.85-1_9 Gas tightucss test; mininmum
requircments.

(a) Each apparatus will be tested for
tishtness by persons wearing it in an
atmosphere of 1,000 p.pm. izsamzl
acctate.

(b) Six persons will each wear the ap-
paratus in the test concentrations spec-~
ifled in paragraph (a) of this section
for 2 minutes and none shall detect the
odor or taste of the test vapor.

TABTE L~ DURATIIN AXD SEQURNCE OF JPECIFIC ArTIVITIES FOR TEAT 1, IN MINUTES

SICER Paet 11, Sof pat HL LS, et sen.)

Service timew

Activity

J:mtouhs S nunutes minutes 1S minntes 30 minutes 45 minutes 1 bour 2,3, and 4 hours
Eampling and readIngd. . viet ittt et irre e et ie teeran ek s o ean s neennan 2 2 Perform I hour
N test 2,3, 00 4 '
times respe tively.
Walks at £33 ,m. (3 miles) PAr ROl . cvvaneaiercannnann 3 5 3 4 S 12 1 espetiEely
Eampling and readings.......... 2 2 2
Walks st 4.8 km. (J nules) per 8 12 18
2 2 2
[ 13 18
2 2 2
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TABLE 2—DURATION AND BEQUENCE 0OF Sr2CTVIC ACTIVITIES POR TEST 2, IN MINUTES
{30 CF R Part 11, Subpart I, § 11.85, st 3eq.)

Service Time—
Activit,
cHvity 3 minutes & minutes 10 mi 15 mit 30 mi 45 mlnut 1hour 2,33nd 4 hours

fim [N oY P 2... 2 2.
wa! ™. (3 miles) perhour, 1... PO V% P €ennnen. 8. eeesvavonne 10,
C g. () pound) Welght OFer ceeovenrerermmererccanocroae +ee. Ltimotn ittmelin2 2:hmsln4 aumeslno 4timesing 8 times{n 10 minutes,

Q 23k,
Balky at 4.8 k7. (3 miles) Por BoUr. «.vereaemerecsesnnasen . caee 1 3 3
(_lp«.u_, vertical tevacknill'® (or equivas lececooceacos ve bocunae eesmeere Licevacecenaenn dimrrrmraannnns ] 1

Lo .
Waiks ot 4.8 km. (3 miles) Der BOUl.ce cserrerencrenes T | EREPSTY aossstaiiin 3 [
Cilnivs vertleal treadmill (orcqulvdent) 1 Loeveeratoinen dociaravncnen 1.
Sueplingaud readings..eeeaneo.. cremsene aencaeremmsnesnna 2 2
W slks at 4.8 km. (3 ralles) per hot - ! . 3 5 0.
Clircts vortiead treadmill (OF €QUITAIONE) ez uerserserreesmssnnsnnsnsasenmnnnnsessmmmanasee Jozooooioas eese 1 N 1.
Carrirs 23 kg. (30 pound) welght over - ulmtlnt 3timesing mnmma Stimeyinlc  Fitmesinl0minutes.

overcast. N

2 2.

Samphng and rnd(ngs
W .\“'< at 4.8 kra, (3 mlles) per hour.
Chimbs vertical treadmill (or equtiv ) 1

- Then repaat abova
activitles oiice.

Ca.rr 3 "0 kg as pnund) welght a-xu
walks 8l 43 T, (3 miles) per honr,

Palks 04 4.8 km. (3 miles) per hour,

Eampling ond readings...

1 Total tast tima s Tast 2 for 2-hour, 3-hotir, snad {-hour apparatus Is 2 hours.
2T 4 1] sl b [nciined 15° from verticsl und ojrrated a2 a speed of 1 fout per second.
TADLE 3,—DTRATION AND SEQUENCE OF SPECInIC ACTIVITIES YOR TEST 3, IN MINGTES
{30 CFR Purt 11, Subpart E, § 11.85, et 5¢q.)

8ervice time—
Activity - -
3 minut § minut 10 15 30 minut 45 ml! 1 hour 2,3and ¢hourst
Eampling and readings.. 2, 2. 2.... |- I Pecrlorm test No. 3
Walks at 4.5 km. {3 miles) per hour 1 2 2 3 for 1 hr. app.\?r
Rurs at 2.7 km. (5 milss) per bour. -1 l... ! 3 1 tus; then pacform
Pulls v kg, (35 pound) weight to § fect. - Wtimesin2  Ntimesin2z WUmesin2 80 timesin 6 test No. tlor 1
{ {nut bour apparatus.
Lisson <Id- 4
3
. .2
. 2
- 1
8.

+5 K. 3 miles) per hour.
24 R (45 pound) welght to 8 &

Baropli s and readings.ceeomommecanaaoos
Walks st 4 & km. (3 mules) per hour,
Lies on side
Lieson back. ..o.niniarecaiminnecccicananes

Bampiicg and resdings o b 20O I

1 Total tex tims for Test 3 for 2-hour, J-hour, und 4-bour apparatus is 2 hours,
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TApLX .—-DURATION AND SEQUENCE OF SFEZCTIC ACTIVITIES YOR TEST 4, 1N MINTTES

(31 CPR Pact 11, Sabpart I, § 11.85, ot s~q.)

Servics time—
Activity
3 ml 3 mninutes 10 micutas 15 mi 30 migutes 43 winut 1 hour 2 hours 3hours 4 Yours
K 23 304 FeAlingS.aamaacnncrmsaes 2. 2 “ 2 Perform tost Perform tast Perform test
8o No.1for3-  No, Lfor 1 No.1for 1=
Wathgat $.3km. () miles) per bour. 2 2 2 hour appars-  hour sapara-
spparatus; tuy; then pet=  tus; tasn per-
then peclorm form tast rm test
test No. 4 No. 4 for 1+ No. 4 for 1
Cambs  vertical  treadmill® for ¥ oLl Tl SO P FPUPPUUI P 1cieercnce Jeacencenss  far Lhour hour sppars- hour aprara
cuivatent). apparatus; tus; then per- tus; then pere
then petform form test No. form test
Waitks at 18 ko, (3 miles) peehourea . iviarinnn | PP | S | P, 2 2 2 test No. & 1 for 1-hour No. 1for 1.
for 30-min- apparatus, hour appars-
utes apparas tus twien (L.,
d) weight to 8 30times 0t Ntimes 60 times 6O Otimes ..o g gpehaur
: 29 kg. (45 puund) weij 08 ciiieiaeean intes mes s mes - sts),
Lulis 23 kg. (15 puund) weig n2 In2 In2  °  inb ns ind
minutes. minutes. {nut ! i
Wik s at 4 k. (3 miles) per hour .- L seas Locenas sems deoeannnana 2, 3
Carrez 3 kg, (80 pound) weignt .. . we.o dlmain dtimein  2tmaesin 4timesin ..., e
o% T 0% roast. 1 min- 1 min- 3 mia- 8 min-
uts, ute. utes. utes.
S ipling and readings 2 Pcmanancnnenas .
1.8 kL (3 miles) per hottr
Thm milaﬂi P P?un i e ; o P
L (59 ponnd) weight over < even .
GIpound) welghto L mine 3 min- 6 mine 9 min-
ute, utss, tlee, utes.
veees S ttmes 60 thines i BB UMES oo ciieiciirecan .
hy ins nd
Sy log .\':Ll r--at;mux W ; .
Wahe, skm, ile. or hows ceee
V ks at s km, (3 miles) pe i

I‘-rilk N kg. (15 pound) weight to 5
e L,

Carener 0 ke 115 pound) welghtand L.l
woaRs o &3 km, (3 miles) pr
LT
Sampeirng and readings

niinutes.

ins
s mainutas,

t Tes vlicall shall be inclitnet 15° from vertical and operated st 3 +pee Lol 3 em. (1 (wot) Pre second,

Subpart [—Gas Masks
§ 1190 Gus macks; deseription,

ta) Gas masks including all com-
pletely assembled air purifying masks
which are designed for use as respiratory
protection during entry into and escape
or escape only from l1azardous atmos-
pheres containing adequate oxygen to
support life are described as follows:

(1) Front-mounted or back-mounted
gas mask. A gas mask which consists
of a full facepiece, a breathing tube, a
canister at the front or back, a canister
harness, and associated connections.

(2) Type “N" front-mounted or back-
mounted gas mask, A gas mask specif-
ically designed to protect against acid
gases, ammonia, carbon monoxide, or-
ganic vapors, and particulate contami-
nants which consists of a full facepiece,
breathing tube, a canister at the front
or back, a canister harness, and asso-
ciated connections.

(3) Chin-style gas mask, A gas mask
which consists of a full facepiece, a can-
ister which is usually attached to the
facepiece, and associated connections.

(4) Escape gas mask. A gas mask de-
signed for use during escape only from
hazardous atmospheres which consists
el A bit-miask facepicce or motutnpiece,
Qv wer, and nssociated connections.

i Gas wasks shali be further de-
seribed according to the specific gases or
vanars asainst which they are designed
10 provide respiratory protection, as
(oitows:

Mazimum use
concentration, per«
cent by volume

Type of front-mounted or back-
m-anted gas mask:
Acld gas™ 4 e rcccreaeenen
Ammonia3
Carbon monoxide * -

Organic 7vapors® ¢ __.__. .. PR

Mazimum use
concentration, per-
cent by volume

Type 2 chin-style gas mask:

Acid 0.5
Ammonla .5
organic vapors® ¢ o co... .- *.5
Marimum use
concentration, parts
per miillon
Type of escape gas mask:

Acld gas®h &6 oo *1,000
Ammonia® . corememm————— 5, 000
Carbon ide. 10,000
Organie vapors™&¢ . _....__ *5,000

3 Approval may be for acld gases or organic
vapors as a class or for specific acid gases,
ammonta, or organic vapors. Approval may
also be granted for combinations of acid
gases, organic vapors, snd other gnses and
vapors.

¢ Not for use agalnst eli-! gases or organic
vapors with poor waril  cloperties or which
ganarate hish heats ! s.actlon with sur-
Lent matarlals tn the . wr.ster.

§ Suggested maxir:t.r: use concentrations
are lower than these 1o some acld gases and
organls vapors.

¢ Fye protection may be requlred in certain
concentratlons of acld gases, ammonia, and
organic vapors.
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(¢} Gas masks for respiratory protec-
tion against gases and vapors other than
those specified in paragraph (b) of this
section may be approved. The applicant
shall submit a request for approval, in
writing, to the Bureau of Mines, Approval
and Testing, 4800 Forbes Avenue, Pitts-
burgh, PA 15213, listing the gas or vapor
and suggested maximum use concentra-
tion for the specific type of gas mask.
The Bureau and the Institute will con-
sider the application and accept or reject
the application on the basis of effect on
the wearer's health and safety and any
field experience in use of gas masks for
such exposures, If the application is ac-
cepted the Bureau will test such gas mask
in accordance with the requirements of
this subpart.

§11.91 Gas masks; required compo-
ncnts.

(a) Each gas mask described in § 11.90
shall, where its design requires, contain
the following component parts:

(1) Facepiece or mouthpiece and
noseclip;

(2) Canister or cartridge;

£33 Canister harness:

4 External check valve: and

(3) Breathing tube.

(b) The components of each gas mask
shall meet the minimum construction re-
quircments set forth in Subpart G of this
part.
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§ 11.92 Canisters and cartridges in par-
allel; resistance requirements.

There two or more canisters or car-
tridges are used in parallel, thelr resist-
nce to eitflow shall be essentlally equal.

§ 11.93 Canisters and cartridzes; color
and markings; requirements.

The color and markings of all can-
isters and cartridges or labels shall con-
form with the requirements of the Ameri-
can Natlonal Standard for Identification
of Gas Mask Canisters, K13.1, obtainable
from American National Standards In-
stitute, Inc., 1430 Broadway, New York,
NY 10018.

§ 11.94 Filters used with canisters and
cartridges; location ; replacement.

(a) Particulate matter filters used in
conjuncilon with a canister or cartridge
shall ba located on the inlet side of the
canister or cartridge.

(b) Filters shall be incorporated in or
firmly attached to the canister or car-
tridgze and each fllter assembiy shall,
where applicable, be designed to permit
its easy removal from and replacement
in the canister or cartridge.

§ 11.95 Breathing tubes; minimum re.
quirements.

(a) Flexible breathing tubes used in
conjunction with gas masks shall be de-
slgned and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of facepieces
or mouthpieces;

(3) Interference with the wearer's
activities; and,

() Shutoff of airflow due to kinking,
or from chin or arm pressure,

§11.96 Iarnesses; installation and con-
struction; minimum requirements.

(a) Each gas mask shall, where
necessary, be equipped with a suitable
harness designed and constructed to hold
the cornponents of the gas mask in posi-
tion against the wearer’s body.

(b) Harnesses shall be designed and
constructed to permit easy removal and
replacement of gas mask parts, and
where-applicable, provide for holding a
full facepiece in the ready position when
not in use.

§ 11.97 Cas mask containers; minimum
requirements.

(a) Gas masks shall be equipped with
a substantial, durable container bearing
markings which show the applicant's
name, the type and commercial designa-
tion of mask {t contains and all appro~-
priate approval labels,

(b) Containers for gas masks shall
be designed and constructed to permit
casy removal of the mask.

§11.73 Half-mask facepieces, full face-
rirves and mouthpieres; fit; mini-
o reuirements.

(2) Half-mask facepleces and full
facepieces shall be destaned and con-
structed to fit persons with various faciel
shapes and sizes either: (1) By provid-
i3z more than one facepiece size, or (2)
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by providing one facepiece size which
will fit varying facial shapes and sizes.

(b) Full facepieces shall provide for
optional use of corrective spectacles or
lenses, which shall not reduce the respt-
ratory protective qualities of the gas
mask.

(c) Half-mask facepieces shall not in-
terfere with the fit of common industrial
safety spectacles, as determined by the
Bureau's faceplece tests in § 11,102-3.

(d) Gas masks with mouthpieces shall
be equipped with noseclips which are
securely attached to the mouthpiece or
gas mask and provide an airtight seal.

(e) Facepieces shall be designed to
prevent eyepiece fogging.

§ 11.99 Facepieces; eyepieces; minimum
requirements.

(a) Full facepieces shall be designed
and constructed to provide adequate
vision which is not distorted by the eye~
plece.

(b) All eyepleces shall be designed and
constructed to meet the impact and
penetration requirements specified In
Federal Specification, Mask, Alr Line:
and Respirator, Alr Filtering, Industrial,
GGG-M-125d, October 11, 1965.

§ 11.100 Inhalation and exhalation
valves; minimum requirements,

(a) Inhalation and exhalation valves
shoil be provided where necessary and
protected against damage and distortion.

(b) Inhalation valves shall be designed
and constructed to prevent excessive ex~
haled air from adversely affecting car-
tridges, canisters, and filters.

(c) Exhalation valves shall be pro-
tected against external influence, and
designed and constructed to prevent in-
ward leakage of contaminated air.

§ 11.101 Head harnesses;-minimum re-
quiremcnts, .

(a) Facepieces shall be equipped with
adjustable and replaceable head har-
nesses, designed and constructed to pro-
vide adequate tension during use and an
even distribution of pressure over the
entire area in contact with the face.

{b) Mouthpieces shall be equipped,
where applicable, with adjustable and
replaceable harnesses designed and cone
structed to hold the mouthpiece in place.
§ 11,102 Gas masks; performance re-

quirements; general.

Gas masks and the individual- come
ponents of each such device shall, as
appropriate, meet the requirements for
performance and protection specified tn
the tests described in §§ 11,1021 through
11.102-5.

§11.102-1 Breathing resistance
minimum requirements.

(a) Resistance to airflow will be meas-
ured in the faceplece or mouthplece of &
gas mask mounted on a breathing ma-
chine both before and after cach test
conducted In accordance with §§ 11.102-
3, 11.102—4, and 11.102-5, with air fow-
ing ot a continuous rate of* 85 liters per
minuie

test;

(b) The maximum allowable resist-
ance requirements for gas maoks are as
follows:

Maxmox RiststaNce
(mm. watar-olumn height)

Inbalatfon

Typs of gas mask’ Fxhs-
Iai- Final! latlon
Uat
¢ e Hack %
(without particulata filter)........
Front. mounpl:‘d or bnck-m)onmted @ b b
with spproved particulate
Car) . 70 & o]
Cglr':styu (without particulate
r) €0 85 X
Chluitz}:‘ Svdu: approved partic- o
....................... 80 20
Escaps Ymhout particulatefilter).. 60, 38 2
Escape (with approved particulats
fiiter) s k-]

3 Mensured at ond of the service Lifs specifid In Tables
5,6,and 7.

§ 11.102-2
test.

(a) Dry exhalation valves and valve

Exhalation valve leakage

-seats will be subjected to a suction of 25

mm. water-column height while in a
normal operating position.

(b) Leakage between the valve and
valve seat shall not exceed 30 milliliters
per minute.

§ 11.102-3 Facepiece tests; minimum
fequirements.

(a) The complete gas mask will be
fitted to the faces of persons having
varying facisl shapes and sizes,

(b) Where the applicant specifies =
facepiece size or sizes for the gas m
together with the appro:dimate measu, . -
ments of faces they are designed to fit,
the Bureau will insure that test subjects
sult such facial measurements.

{c) Any gas mask parts which must be
removed to perform the facepiece or
mouthpiece fit test shall be replaceable
without special tools and without dis-
turbing the facepiece or mouthpiece fit,

(d) The facepiece or mouthpiece fit
test, using positive or negative pressure
recommended by the applicant and de-
scribed in his instructions will be used
before each test specified in parazraph
{e) of this section, and in § 11.102-4,

(e} (1) Each wearer will enter a cham-
ber containing 100 p.p.m. isoamyl acetate
vapor for a half-mask facepiece and 1,000
p.p.m. isoamyl acetate vapor for a full
facepiece or mouthpiece.

(2) The facepicce or mouthpiece may
be adjusted, If necessary, in the test
chamber before starting the tests,

(3) Each wearer will remain in the
chamber for 8 minutes while performing
the following activities:

() Two minutes, nodding and turn-
ing head;

i) Two minutes, calisthenic arm
movements;

(i) Two minutes, running Ia place,
and .

(lv) Two myinutes, pumping with a tire
pump Into a 28 liter (1 cubic fost) con-
tainer,

(4) Eech wearer shall not detect tho
odor of isoamyl acetate during the test.
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§11.102-4 Dust, fume, mist, and smoke
tets; canisters coataining filters;
minimuwn requirements.

(a) Gas mask canisters containing
filtors for protection against dusts,
fumes, mists, and smokes in combination
with gases, vapors, or gases and vapors,
will be tested as prescribed in § 11.140.

(b) Gas mask canisters designed for
protection against smokes will be tested
in an atmospheric concentration of 100
micrograms of dioctyl phthalate per liter
of air at continuous flow rates of (1) 32
liters per minute, and (2) 85 liters per
minute for a period of 5 to 10 seconds,
and the DOP leakage through the canis-
ter shall not exceed 0.03 percent of the
test concentration.

§ 11.102-5 Canister hench tests; mini-
nium requirements.

(a) (1) Bench tests, except for carbon
monoxide tests, will be made on an ap-
paratus that allows the test atmosphere
at 505 percent relatlve humidity and
room temperature (25°+2.5° C.) to enter
the canister continuously at concentra-
tions and rates of flow specified in Tables
5,6, and 7,

(2) Three canisters will be removed
from containers and tested as received
from the applicant.

(3) Two canisters, other than those
described {n paragraph (a)(2) of this
section, will be equilibrated at room tem-
perature by passing 25 percent relative
humidity air through them at 64 liters
per minute for 6 hours.

(4) Two canisters, other than those
described in paragraphs (a) (2) and (3)
of this sectlon, will be equilibrated at
room temperature by passing 85 percent
relative humidity air through them at 64
liters per minute for 6 hours.

(5) The equilibrated canisters will be
resealed, kept in an upright position at
room temperature, and tested within 18
hours.

(b) Front-mounted and back-mounted
gas mask canisters will be tested and
shall meet the minimum requirements
set forth in Table 5.

(¢) (1) Front-mounted and back-
mounted canisters designated as Type N
canisters shall have a window or other
indicator to warn the gas mask wearer
when the canister will no longer satis-
factorily remove carbon monoxide from
the inhaled air,

(2) Other types of front- and back-
mounted canisters may also be equipped
with a window or other indicator to warn
of imminent leakage of other gases or
vapors.

(3) The window indicator canisters
will be tested as reguwlar canisters, but
shall show a satisfactory indicator
change or other warning before the
allewebi2  canister penetration has
ocsurred.

(d) Chin-style gas mask canisters
shall meet the minimum requizrements set
forth in Table 6.

(e) Escape gas mask canisters shall‘

meet the minimum requirements set
forth in Table 7.
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(30 CFR Part 11, Snbpart I, § 11.102-5)

Test atmosplere Masimem
aliowabie Mintmum
Caulstar type Test condltion Qas Concentra Flow  Number ponetra- sorvice
or tion, rate, of tloa, e,
vapor p-p.M. 1p.m. tests p.p.m.  mioutest

Actd gss.. wneeer AsTocelved ool 804 20, (00 o4 3 3 12
F Cly £0,000 « 3 H 12
i NO» 20, 000 6 3 5 13
Equillbrated.......... 8§03 20, 000 32 4 5 12
Cl 20,000 32 4 5 12
NOy 20, 000 32 4 [} 12
Organic vapors.....- Asteceleod . ........ CCly 20, 000 &4 3 8 12
Equilibrated. CCla 20, C00 2 4 [ 12
Ammonis..cae.. vea= ASToCvRd . NH, 30, 000 64 3 50 7
Equlitbrated . .. NHy 30, 00 32 4 8 12
Carbon monosids... Asrecefved. . CcO . 2v, 0G0 104 2 [l 7%
CcO 6, 000 €32 3 ®) 60
- S | B DU

TIPeNoveeanannnns Asrecelved.aa..o..... 3 3 .
F Cly 20, 000 % 3 s 6
NOs 20, 000 o 3 5 ¢
CCl 20, 000 I 3 5 H
Nt 30, 000 o 3 % H
co 20, 000 164 2 ™ 0
co 5,000 632 3 ® 60
co 3,000 .32 3 @ @
Equillbrated.....c.... S0y 20, 000 32 4 5 6
Cl 20,000 az ¢ 5 M
NO: 20,000 32 4 5 P
cCl 20, (00 32 4 5 6
NH3 30,000 32 4 [A] 8

1 Minimum ifa wiil be determined at the tndicated penstration.
e of tratat here will he 25.10,8°C,

1 Rolstive humldug of trst atmoesphere will be 9523 percent; temy o

1 Maximum altowable CO penetration will be 355 ce. during the minimum life. The penetration shall not exceed
BOOP.[».m. durtnz this time. R

¢ Reiative humi{dity of tcst atmosphiere will ba 933 perceat; temperature of test at phete entering the test
fisture 11t be 0+2.8° C.-0° C.

TABLE 6.—CaN12TER BENCH TESTS AND REQUIREMENTS For CHIN.STYLE Ga9 MaSK CaNISTERS
(30 CFR Part 11, Subpart T, § 11.102-8)

‘Test atmosphere Maztnum
Number allowat.ls M
Canlster type Test cenedition Gas Conrentra- Flow aof penetrs-
or tion, Tale, trats tiun, RicH
Yapor P.p.0L Lp.m. p.p.a. =irutest

Actd gas_cvuereineens Astecelved. . avineere 01 8,000 e 3 N 12
s 8, 000 &4 3 8 12
NO: 5,000 (o] 3 5 iz
Equilibrated.......... BO, 5, 000 32 4 ] 12
Cly 5,000 a2 4 5 12
NOs 5,000 32 4 5 12
Organic vapors. ... Asrocelved o ... CCl 5,000 [ 3 5 12
Equilibrated.. - C'Ch 5,000 a2 4 5 12
Ammonla. . 5,000 ] 3 5 1}
5,000 32 4 8 12

 Minimurn 1ife will be datermined at tho indicated peaetration.

TABLE T.—CaNISTER BENCT TESTS AND REQUIREMENTE TOR EBCAPE GAS MASK CANIATERS
(30 CFR Part 11, Sohpart I, § 11.102-5)

Test atmosphere Mazimnm
Number allowshble Minlmum

Canister type

Toat condition Qax Cancentra-  Flow of ponetta service
or o, tate, tests tlon, e,
vapor p.p.10. Lpm. p.pm. minutast
Actd gaS.cnennnnanen As recelved......... -~ BEOs 8,000 3 8 12
Cly B, 000 3 s 12
NOs 5, 000 3 8 12
Equilibrated. .. 502 5,000 H 5 12
Cls 5, 000 4 s 12
NOs 5, 000 4 s 12
Organic vapors...... Asrecelved... CClh 6, 000 3 5 12
Equilibrated CCls 8,000 4 5 12
AmDona . .eaiaaaan As recelved. NIl 6,000 3 &0 12
St ted NU; 5,02 4 £ 12
Cattanzaoiia,... Asnice CO 1, ra 2 ¢} Gy
<o 5,00 3 ) ©5
co 3,00 3 [T} €

tMicimam life will bs detarinad st the tndicated ponotration.

3 Relative huroldity of t:st atmosphere will ba 0523 percent; teiparatures of taat atmosphere will ha 25080 C,

t Maximum sllowabls CO panctraiion will be 335 ce. dariog the izinimum liZe. The penotraticn shsll not execed
KOOF.p.m. duriug this time,

¢ {f eMuant ty ds 100* C. during this test, the excaps gas mask shall be equipped with an effoctive

of test stmoephers entering the tast

beat exchanger.
3 Relative barmidity of test atoosphere will be §5:4:3 p t; temperat
fixture sl be 04+2.5° C.—0* C.
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Subpart J—Supplied-Air Respirators

§ 11.110  Supplied-air respirators; de-
scription.

(2) Suppiicd-air respirators, including
all completely assembled respirators de-
signed for uze as respiratory protection
during ont-y into and escape from
hazardous atmospheres are described as
yollows: .

(1) Type “A" supplied-air respirators.
A hose musk respirator, for entry into
and escape from hazardous atmospheres,
which consists of a motor-driven or
hand-operated biower that permits the
free entrance of air when the blower is
not operating, a strong large-diameter
hose having a low resistance to airflow, a
harness to which the hose and the life-
line are attached and a tight-fitting
facepiece.

(2) Type “AE" supplied-air respira-
tors. A Type “A" supplied-air respirator
equipped with additional devices designed
to protect the wearer's head and neck
against impact and abrasion from re-
boundinz abrasive material, and with
shielding material such as plastic, glass,
woven wire, sheet metal, or other suitable
material to protect the window(s) of
facepieces, hoods, and helmets which do
not unduly interfere with the wearer's
vision and permit easy access to the ex-
termal surface of such window(s) for
cleaning.

(3) Type “B" supplied-air respirators.
A hose mask respirator, for entry into
and cscape from atmospheres not im-
mediately dangerous to life or health,
which consists of a strong large-
diameter hase with Jow resistance to air-
flow throush which the user draws
inspired air by means of his lungs alone,
a hammess to which the hose s attached,
and a tight-fitting facepiece,

(4) Type "BE" supplied-air respira-
tors. A trpe “B" suppiled-air respirator
equipped vath additional devices de-
stgned to protect the wearer’s head and
neck against impact and abrasion from
rebounding abrasive material, and with
shielding material such as plastic, glass,
woven wire, sheet metal, or other suit-
able material to protect the window(s)
of facepieces, hoods, and helmets which
do not unduly interfere with the wearet's
vision and permit easy access to the
external surface of such window(s) for
cleaning.

(5) Type “C" supplied-air respirators.
An airline respirator, for entry into and
escape from atmospheres not immedi-
ately dangerous to life or health, which
consists of a source of respirable breath-
ing air, a hose, & detachable coupling,
a control valve, oriflce, a demand valve
or pressure demand valve, an arrange-
ment f{or attaching the hose to the
wearer, and a facepiece, hood, or helmet,

~ "B supplied-cir respirg-
‘o supplied-air respirator

ct the wearer's head and

¥ abrasive material, and with
J such as plastic, glass,

RULES AND REGULATIONS

do not unduly interfere with the wearer's
vision and permit casy access to the ex-
ternal surface of such window(s) for
cleaning.

§ 11.111 Supplied-air respirators;
quired componenty.

(a) Each supplied-air respirator de=-
scribed in § 11.110 shall, where its design
requires, contain the following compo-
nent parts:

(1) Facepiece, hood, or helmet;

(2) Air supply valve, orifice, or de-
mand or pressure~-demand regulator;

(3) Hand operated or motor driven
air blower;

(4) Air supply hose;

(5) Detachable couplings;

(6) Flexible breathing tube; and

(7) Respirator harness.

(b)Y The component parts of each
supplied-air respirator shall meet the
minimum construction requirements set
forth in Subpart G of this part.

§ 11.112 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes used (n
conjunction with supplied-air respirators
shall be designed and constructed to
frevent:

(1) Restriction of frece head move-
ment;

(2) Disturbance of the fit of facepieces,
mouthpieces, hoods, or helmets;

(3) Interference with the wearer's ac-
tivities: and

(4) Shutoff of airflow due to kinking,
or from chin or arm pressure,

§11.113 Tlarnesses:
consteuction;  minimum
ments.

{2) Each supplied-air respirator shall,
where necessary, be equipped with a
suitable hamness designed and con-
structed to hold the components of the
respirator in position against the wear-
er's body.

(b)Y Harnesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and
where applicable, provide for holding a
full facepiece in the ready position when
not in use.

re-

installation  and
requice.

§ 11.114 Recsopirator containers; mini-
mum requicements.
Supplied-alr respirators shall be

equipped with a substantial, durable con-
tainer bearing markings which show the
applicant's name, the type and commer-
cial designation of the respirator it con-
talns, and all appropriate approval labels.

§ 11.115. Half-mask facepicces, full
facepieces, hoods, and helmets; fit;
minimum requirements.

(a) Half-mask facepieces and full
facepieces shall be designed and con-
structed to fit persons with various facial
shapas and sizes eitl:er (1) by providing
more than one facepiece size, or (2) by
providing one facepiace size which will
fit varying facial shapes and sizes.

(b) Full facepieces shall provide for
optional use of corrective spectacles or
lenses, which shall not reduce the res-
piratory protective qualities of the
respirator.
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(c) Hoods and helmets shall be de-
signed and constructed to fit persons
with various head sizes, provide for the

optional use of corrective spectacles or-

lenses, and insure against any restriction
of movement by the wearer.

(d) Facepieces, hoods, and helmets
shall be designed ‘to prevent eyepiece
fogging.

§11.116 Facepieces, hoods, and hel.
mets; eyepi s mini require.
ments.

(a) Facepleces, hoods, and helmets
shall be designed and constructed to pro-
vide adequate vision which fs not dis-
torted by the eyepiece.

(b) All eyepfeces except those on
Types B, BE, C, and CE supplied-air
respiralors shall be designed and con-
structed to meet the impact and pene-
tration requirements specified in Federal
Specification, Mask, Air Line, and Res-
pirator, Afr Fiitering, Industrial GGG~
M-125d, October 11, 1965.

(c) (1) The eyepleces of AE, BE, and
CE type supplied-air respirators shall be
shielded by plastic, glass, woven wire,
sheet metal, or other suitable material
which does not interfere with the vision
of the wearer,

(2) Shields shall be mounted and at-
tached to the facepiece to provide easy
access to the external surface of the eye-~
piece for cleaning.

§ 11.117 Inhalation and exhalation
valves; check valves; minimum re-
quirements,

(a) Inhalatlon and exhalation valves
shall be provided where necessary and
protected against distortion.

(b) Exhalation valves shall be:

(1) Protected against damage and ex~
ternal influence; and

(2) Deslighed and constructed to pre-
vent inward leakage of contaminated afr.

(¢) Check valves designed and con-
structed to allow airflow toward the face~
piece only shall be provided In the con~
nections to the facepiece or in the hose
fitting near the facepiece of all Type A,
AE, B, and BE supplied-air respirators.

§ ll.ll§ Head hamesses; minimum re-
quirements.

Facepleces shall be equipped with ad~
justable and replaceable head hamesses
which are designed and constructed to
provide adequate tension during use, and
an even distribution of pressure over the
entire area in contact with the face.

§ 11.119 Head and ncck protection; sup.
plied-aic respirators; minimum re.
quirements.

Type AE, BE, and CE supplied-alr
respirators shall be designed and con-
structed to provide prctection against
impact and abrasion from rchounding
ebrasive materials to the wearer's head
and neck.

§ 11.120  Air velocity and noive levelss
hoods and helimets; minimum re-
quiremcnts.,

Nolise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum airflow obtalnable
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within pressure and hose length require-
ments and shall not exceed 50 dBA.

§11.121 Breathing gas; minimum re-
(uirements.

(a) Breathing gas used to supply sup-
plied-air respirators shall be resplrable
breathing air and contain no less than
19.5 volume-percent of oxygen.

(b) Compressed, gaseous breathing air
shall meet the applicable minimum grade
requirements for Type 1 gaseous alr set
forth in the Compressed Gas Assocla-
tion Commodity Specification for Air,
G-17.1 (Grade D or higher quallty).

(¢) Compressed, liquefied breathing
air shall meet the applicable miaimum

rade requirements for Type II liquid
air set forth in the Compressed Gas
Assoclation Commodity Specification for
Air, G-1.1 (Grade B or higher quality).

§ 11.122  Air supply source; hand-oper-
ated or motor driven air blowers;
Type A supplied-air respirators; win-
imum requirements.

(a) Blowers shall be desizned and
constructed to deliver an adequate
amount of alr to the wearer with either
direction of rotation, unless constructed
to permit rotation in one direction only,
and to permit the free entrance of air
to the hose when the blower is not
operated.

¢h) No muitiple systems, whereby
more than one user is supplied by one
blower, will be approved, unless each hose
line {s connected directly to a manifold
at the blower.

§11.123  Terminal fitting< or chambers:
Tspe It supplied-air respirators; min-
inmum requirements.

(a) Blowers or connections to eir
supplies providing positive pressures shall
not be approved for use on Type B sup-
plied-air respirators.

(b) Terminal fittinds or chambers
employed in Type B supplied-air respi-
rators, shall be:

(1) Installed in the inlet of the hose:

(2) Designed and constructed to pro-
vide for the drawing of air thrzugh cor-
rosion resistant material arranged so as
to be capable of removing material larger
than 0.149 mm. in diameter (149 mi-
crometers, 100-mesh, U.S. Standard
sieve). ,

(3) Installed to provide a means for
fastening or anchoring the fitting o
chamber in a flxed position in a zone of
respirable air,

§ 11.12¢ Supplied-air respirators; per-
formance requirements; gencral.

Supplied-air respirators and the in-
dividual components of each such device
shall, as appropriate, meet the require-
for performance and protection
¢ in the tests doscribed in
35 11123~ through 11.124-24,
§il.12i~1 Hand-operated hlower test;

miniuam requirements.

fa) Hand-operated blowers shall be
tested by attaching them to 2 mechanical
drive and operating them 6 to 8 hours
dsaily for a period of 100 hours at a speed
necessary to deliver 50 liters of air per
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minute through each completely as-
sembled respirator. Each respirator shall
be equipped with the maximum length of
hose with which the device is to be ap-
proved and the hose shall be coanected
to each blower or manifold outlet de-
signed for hose connections.

(b) The crank speed of the hand-
operated blower shall not exceed 50
revolutions per minute in order to de-
liver the required 50 liters of alr per
minute to each faceplece.

(c) The power required to deliver 50
liters of air per minute to each wearer
through the maximum length of hose
shall not exceed one-fiftieth horsepower,
and the torque shall not exceed & force
of 2.3 kg. (5 pounds) on a 20 cm. (8-inch)
crank, ns defined in § 11,124-3,

(d) The blower shall operate through-
out the period without failure or indica-
tion of excessive wear of bearings or
other working parts.

§11.124-2 Motor-operated biower test;
minimum requirements.

ta) Motor-operated blowers shall be
tested by operating them at thelr speci-
fied running speed 6 to 8 hours daily for
a period of 100 hours when assembled
with the kind and maximum length of
hose for which the device is to be ap-
proved and when connected to each
blower or manifold outlet designed for
hose connections

(b) The connection between the motor
and the blower shall be so constructed
that the motor may be disengaged from
the tlower when the blower is operated
by hand.

(¢} The blower shall operate through-
out the period without f{ailure or indica~
tion of excessive wear of bearings or
other working parts.

(d) Where a blower, which is ordl-
narily motor driven, is operated by hand,
the power required to deliver 50 liters of
alr per minute to each wearer through
the maximum length of hose shall not
exceed one-fiftieth horsepower, and the
torque shall not exceed a force of 2.3 kg.
(5 pounds) on a 20 cm. (8-inch) crank,
as defined in § 11,124-3. .

(e) Where the respirator is assembled
with the facepiece and 15 m. (50 feet)
of the hose for which 1t is to be approved,
and when connected to-one outlet with
all other outlets closed and operated at
a speed not exceeding 50 revolutions of
the crank per minute, the amount of air
delivered into the respiratory-inlet cov-
ering shall not exceed 150 lters per
minute,

§11.124~-3 Mecthod of measuring the
rowcr and torque required to opcrate
Mowers.

As shown In Figure 1, the blower crank
is replaced by a wooden drum, ¢ (13 cm.
(5 inches) in diameter iz convenient),
This drum is wound with about 12 m, (40
feat) of No. 2 picture cord, b. A weight, ¢,
of sufficient mass to rotate the blower
at the desired speed is suspended from
this wire cord. A mayk is made on the
cord -about 3 to 4.5 m. (10 to 15 feet)
from the weight, ¢. Another mark is
placed at & measured distance (6-9 m./
20-30 fect is convenient) from the first.
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These are used to facilitate tbning. To
determine the torque or horsepower re-
quired to operate the blower, the drum
is started in rotation manually at or
slightly above the speed at which the
power measurement is to be made, The
blower is then permitted to assume con-
stant speed, and then as the first mark
on the wire leaves the drum, a stopwatch
is started, The watch is stopped when
the second mark leaves the drum. From
these data the foot-pounds per minute
and the torque may be calculated.

§ 11.1244 Type B supplied-air respira-

tor; minimum requirements.

No Type B supplied-pir respirator
shall be approved for use with & blower
or with connection to an air supply de-
vice at positive pressures,

§ 11.124-5 Type C supplied-air respira-
tor, continuous flow class; minimam
requirements.

(a) Respirators tested under this sec-
tion shall be approved only when they
supply respirable eir at the pressures
and quantities required.

(b) The pressure at the inlet of the
hose commection shall not exceed 863
kKN/m®. (125 pounds per square inch
gage).

(¢} Where the pressure at any point
in the supply system exceeds 863 kN/m.?
(125 pounds per square inch gage), the
respirator shall be equipped with & pres-
sure-release mechanism that will prevent
the pressure at the hose connection from
exceeding 863 kN/m? (125 pounds per
squate inch gage) under any conditions.

£ 11.121-6 Type C rupplind-aic respira-
tor, demand and pressure demand
class; mini require t

(a) Respirators tested under this sec-
tion shall be approved only when used to
supply respirable afr at the pressures and
quantities required.

(b)Y The manufacturer shall specify
the range of air pressure at the point of
attachment of the alr-supply hose to the
air-supply system, and the range of hose
length for the respirator. For example,
he might specify that the recpirator be
used with compressed air at pressures
ranging from 280-550 kEN/m.? (40 to 80
pounds per square inch) with from 6 to
76 m. (15 to 250 feet) of atr-supply hose.

(¢) The specified air pressure at the
point of attachment of the hose to the
air-supply system shall not exceed 863
kN/m* (125 pounds per square inch
gage),

(d) (1) Where the.pressure in the air-
supply system exceeds 863 kN/m.? (125
pounds per square inch gage), the res-
pirator shall be equipped with & pres-
sure-release mechanism that will pre
vent the pressure af, the ngint of attach
snzal of the hore to tho
feri irom exceeding 633
pounds per square Lich gaged,

(2) The pressure-release mechanism
shall be set to operate at a pressure not
more than 20 percent abova the manu-
facturer’s highest specified pressure. For
example, if the highest specified pres-
sure is 863 kKN/m.* (125 pounds per square
inch), the pressure-rclease mechanism
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would be set to operate at & maximum of
1,035 EN/m.} (150 pounds per square
inch). .

§11.121-7 Air-supply line tests; mini.
mum requirenents,

Alr supply lines employed on Type A,
Type B, and Type C supplied-air respl-
rators shall meet the minimum test re-
quirements set forth in Table 8.

§ 11.121-8 Harness testy minimum re-
quirements.

(a) (1) Shoulder straps employed on
Type A supplied-air respirators shall be
tosted for strength of material, joints,
and seams and must separately with-
stand a pull of 113 kg. (250 pounds) for
30 minutes without fallure.

(2) Belts. rings, and attachments for
life lines must withstand a pull of 136
kg. (300 pourds) for 30 minutes without
faflure.

(3) The hose shall be firmly attached
to the harness so as to withstand a pull
of 113 kg. (250 pounds) for 30 minutes
without separating, and the hose at-
tachments shall be arranged so that the
pull or drag of the hose behind an ad-
vancing wearer does not disarrange the
harness or exert pull upon the facepiece.

(4) The arrangement and suitability
of all harness accessories and fittings will
he considered.

(b) (1) The harness employed on Type
B supplied-air respirators shall not be
uncomfortable, disturbing, or interfere
with the movements of the wearer.

(23 The harness shall be easily adjust-
able to varinus sizes.

(3) The hose shall be attached to the
harness in a manaer that will withstand
s pull of 45 kg. (100 pounds) for 30 min-
utes without separating or showing signs
of failure.

(4) The design of the harness and
attachment of the line shall permit drag-
ging the maximum length of hose con-
sidered for approval over a concrete floor
without disarranging the harness or
exerting a pull on the facepiece.

(%) The arrangement and suitability of
all harness accessories and fittings will
be considered.

{c) The harness employed on Type C
respirators shall be similar to that re-
quired on the Type B respirator, or, it
may consist of a simple arrangement for
attaching the hose to a part of the wear-
er's clothing in a practical manner that
prevents a pull equivalent to dragging
the maximum length of the hose over a
concrete floor from exerting pull upon
the respiratory-inlet covering.

(d) Where supplied-alr respirators
have a rigid or partly rigid head covering,
a suitable harness shall be réquired to
assist in hoilding this covering in place.

§11.121-9 Breathing tube test; minie
muni quicenients,

(a) (1) “I'v;2 A and Type B supplied-
air respirators shull employ one or two
flexible breathing tubes of the non-
kinking type ~hich extend from the face-
piece to a c¢onnecting hose coupling
nttached to the belt or harness.

(2) The braathing tubes employed shall
permit free head movement, insure
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against closing off by kinking or by chin
or arm pressure, and they shall not create
a pull that will loosen the facepiece or
disturb the wearer.

(b) Breathing tubes employed on Type
C supplied-air respirators of the con-
tinuous flow class shall meet the mint-
mum requirements set forth in paragraph
(a) of this section, however, an exten-
ston of the connecting hose may be em-
ployed (n lieu of the breathing tubes
required.

() (1) A flexible, nonkinking type
breathing tube shall: (1) Be employed on
Type C supplied-air respirators of the
demand and pressure-demand class; and
(i1) extend from the facepiece to the de-
mand or pressure-demand valve, except
where the valve is attached directly to the
facepiece.

(2} The breathing tube shall permit
free head movement, insure against clos-
ing off by kinking or by chin or arm pres-
sure, and shall not create a pull that wiil
loosen the facepiece or disturb the
wearer.

§ 11.121-10 Airflow resisiance  test,
Type A and Type AL supplied-air res-
pirators; minimum requirenients.

(a) Airflow resistance will be deter-
mined when the respirator is completely
assembled with the respiratory-inlet
covering, the air-supply device, and the
maximum length of air-supply hose
coiled for one-half its length in loops 1.5
to 2.1 m. (5 to 7 feet) in diameter.

(b) The inhalation resistance, drawn
at the rate of 85 liters (3 cubic feet) per
minute when the blower is not operating
or under any practical condition of
blower operation shall not exceed the
following amounts:

Maximum resistance,

Maztmum length of bote
wuter columin helght

for which resplrutor {s

spproved
Fect Maters Inches Millimeters
73 =3 1.8 33
1% 46 2.5 64
p 76 3.5 89
30 9 4.0 202

(¢) The exhalation resistance shall not
exceed 25 mm. (1 inch) of water-column
helght at a flow rate of 85 liters (3 cubic
feet) per minute when the blower is not
operating or under any practical condi-
tion of blower operatfon.

§ 11.124-11 Airflow resistance test;
Type B and Type BE supplied-air res-
pirators; minimum rcquirenients.

(a) Airflow resistance shall be deter-
mined when the respirator Is completely
assembled with the respiratory-inlet
covering and the hose in the maximum
lenzth to be considered for approval,
coiled in loops 1.5 to 2.1 m. (5 to 7 feet)
in diameter.

(b) Airflow resistance shall not exceed
38 mm. (1.5 inches) of water-column
height to air drawn at the flow rate of
85 liters (3 cuble feet) per minute.

(c) The exhalation resistance shall
not exceed 25 mm. (1 inch) of water-col-
umn height at tids flow rate.

§ 11.}2 =12  Airflow resistance lest;
Type C supplied-air respirator, con-
tinuous flow class and
supplied-air respirator; minimam re-
quirements,

The resistance to alr flowing from the
respirator shall not exceed 25 mm. (1
Inch) of water-column height when the
air flow into the respiratory-iniet cover~
ing §s 115 liters (4 cubic feet) per minute,

§ 11.124-13 Airflow resistance test;
Type C supplied-air respirator, de.
mand dass; minimum requirements.

(a) Inhalation resistance shall not ex-
ceed 50 millimeters (2 inches) of water
at an air flow of 115 liters (4 cubic feet)
per minute,

(b) The exhalation resistance to a flow
of air at a rate of 85 liters (3 cublc feet)
per minute shall not exceed 25 milli-
meters (1 inch) of water.

§ 1112814  Airflow resistance test
Type C supplied-air respirator, pres.
sure-demand  claes; minimum  re.
quirements.

(a) The static pressure in the face-
plece shall not exceed 38 mm. (15
irches) of water-column height.

(b) The pressure in the facepiece shall
not fall below atmospheric at {inhalation
airflows less than 115 liters (4 cubic feet)
per minute.

(c) The exhalation resistance to a
flow of air at a rate of 85 liters (3 cubic
feet) per minute shall not exceed the
static pressure in the faceplece by more
than 51 mm. (2 inches) of water-column
height.

§ 1112115
test.

ia) Dry exhalation valves and valve
seats will be subjected to a suction of 25
mm. water-column height while in a nor-
mal operating position.

(b) Leakage between the valve and
valve seat shall not exceed 30 milliliters
per minute.

§11.121-16 Man tests for gac<es and
vapors; supplied-air respicatorss gen.
eral performance requirements.

(a) Wearers will enter a chamber con-
talning & gas or vapor as prescribed in
§511.124-17, 11.124-18, 11.124.19, and
11,124-20.

(b) Each wearer will spend 10 minutes
in work to provide observations on f{ree-
dom of the device from leakage. The
frecedom and comfort allowed the wearer
will also be considered.

(¢) Time during the test period will
be divided as follows:

(1) Five minutes. Walking, tuming
head, dipping chin; and

(2) Five minutes. Pumping air with a
tire pump into a 28-liter (1 cubic foot)
container, or equivalent work.

(d) No odor of the test gas or vapor
shall be d:atected by the wearer in the
air breathed during any such test, and
the wearer shall not be subjected to eny
undue discomfort or encumbrance be-
cause of the fit, air delivery, or other
features of the respirator durlng the
testing perjod.

Exhalatien  valse leahage
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§11.124-17 Man test for mascs and
vapors: Type A and Type AL respien.
fors: tost reqiriremens,

(a) Thz completely assembled respi-
rator will be worn in & chamber conitain-
ing 0.1 =0.025 percent isoamyl acetate
vapor, and Lhe blower, the intake of the
hose, and 1ot more than 25 percent of
the hose Iangth will be located in izoamy!l
acetate-free air,

(b) The man in the isoamyl acetate
atmosphere will draw his inspired air
through thz hose, connections; zand all
paris of the air device by means of his
lungs alone (blower not operating).

t¢) The 10-minute work test will be
repeated with the blower in operation
at any practical speed up to 50 revolu-
tions of the crank per minute.

§ 11.121—-18  Man test for ga<es and
vapors: Type B and Ty pe BE respira-
tors: test requirements.

(a) The completely assembled respi-
rator wiil be worn in a chamber contain-
ing 0.1+0.025 percent isoamyl acetate
vapor, and the intake of the hose, and
not more than 25 percent of the hose
length will be located in isoamy! acetate-
free air.

(b) The man in the isoamyl acetate
atmosphere will draw his inspired alr
through the hose and connecticns by
means of his lungs alone,

§11.124-19 Man test for zases and
sapors: Type C respirators, continu-
ous.flow class and Type CE cupplied-
aie respicatoes: test requirements.

e Tha completely assemtled respi-
w ot Le worn in a chamber contain-
ing 0 1. 0025 percent isonmyl acctate
vapor, the mtake of the hese will be
connected Lo 2 suitable source of respi-
rable eir, and not more than 25 percent
of the hose length will be located in
isoamy1 acetate-free air.

(b The minimum flow of air required
to maintain a positive pressure in the
respiratory-inlet covering throughout
the entive breathing cycle will be sup-
plied w the wearer, providen however,
that asrnow shall not be less than 115
hters per minute for tight-fitting and not
Jess than 170 liters per mmute for loose~
fitting respiratory inlet-coverings.

(c) The test will be repeated with the
maximum rate of flow attainable within
specified operating pressures.

§11.121-20 Man test for gases and
vapors; Type C supplied-air respira-
tors, demand and pressurc-demand
classes; test requirements.

ta) The completely assembled respi-
rator will be worn in a chamber contain-
ing 0.1:0.025 percent isoamyl acetate
vapor, the intake of the hose will be con-
noct~d ta a suitable source of respirable
RHEM ave than 25 norsenl of the

Sl Se lecwrod tuy isounyl

will be condizzzed av the
resswre with the maximum
3 ard wil be regeaied ot the
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maximum pressure with the minimum
hose length,

§ 11.1214=21 Testy for protection durning
ubrasive blusting: Type AE, Tyne BE,
and Type CE upplied-air eeapiratorss
zeneral perfoomance refuirements.

(a) Tests will be made uncer condi-
tions of typical abrasive blasting opera-
tion.

(b) The tests prescribed in §§ 11,124-
23, 11.124-23, and 11.124-24 will be con-
ducted under the following conditions:

(1) A suction-feed abrasive blasting
outfiit will be used by the wearer;

(2) The diameter of the air jet shall
be 5 mm. (1% inch);,

(3) Air pressure will be 276-483 kN/
m.! (40-70 pounds per square inch?

(4) ‘The abrasive used will contain a
composition of 994 percent free silica
(Si0

(5) The size properties of the abrasive
used will be a mixture of 90 percent by
weight of cazentially No. 1 sandblast sand
and 10 peicent air-floated fines; and

(6) The No. & sand used wiil tneet a
size specification of not more than 10
percent on a 20-mesh sieve and not more
than 10 percent through a 35-mesh sieve;
99.+ percent of the fines will be able to
pass through 2 270-mesh sieve. All size
determinations will be mads by standard-
mesh sieves.

(¢) Tests will be conducted for 30 min-
utes continuously.

(d) (1) The person wearing the res-
pirator will sandblast the Incide surface
of a commnn iron kettle ¢f approximate
iznhieticnl shape (about 74 c'a. 30
in diameter, and 113 6 Jiters (30
gallong carzalys.

12) The kettle will be placed with the
plane of the opening inclired £3° from
a vertical position and with the lowest
point of the rim at about the height of
the person’s hips.

(3) The wearer will stand at one pori-
tion in front of the kettle and lean aver
until the upper part of the body s in-
clined to parallel the face of the kettle.

(4) The wearer will blast the cntire
inner surface of the kettle with the blast
at all times directed approximately ac
right angles to the surface with the noz-
zle of the gun approximately 15 cm. (6
inches) from the surface, and with his
head approximately 46 cm. (18 inches)
from the nozzle.

(5) The wearsr will move his head for-
ward, backward, and sideways during
each blasting operation.

(e) (1) Air will be withdrawn continu-
ously during the test at the rate of 32
liters (1.13 cubic feet) per minute from
the respiratory-inuet covering at a point
as near as convenient to the wearer's
nostiils.

(2) Simwltaneously air will be drawvn

ol by wonm e pate frem the eovre o0 in-
teseed i < Fnce
with i3S 1112422, 11.12 and

11.124-2% ¢hall meet the folloving alni-
mum roquirements:
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(1) The amount of particulate matter
in the air withdrawn from the respira-
tory-inlet covering shall not exceed the
amount of particulate matter supplied
to the respirator by more than 0.5 mg:
for the 30-minute test pariod;

(2) The wearer of .the respirator in
this test shall not experience undue en-
cumbrance and discorafort because of the
fit, air delivery, or other features of the
respirator; and,

(3) The head and shoulder covering
shall adequately protect the wearer
from ‘discomfort or injury due to im-
pact or abrasion from the rebounding
matarial during the test.

§ 1[.]2-1—?2 ‘cst for protection during
n!»ruswe blastingi Type AE supplied-
air respirator; test requirements.

(a) The respirator will be mrranged
as prescrived in § 11.124--17(a), and the
tests prescribed in §11.124-21 will be
performed.

(b) The wearer will draw his in-
spired air through the hose, connec-
tions, and all parts of the air device by
means of his lungs alone (blower not
operating).

(c) Tue test will be repeated with the
blower in operation at eny practical
speed up to 50 revolutions per minute
of the crank,

§ 11.124-23 Test for protection durinsg
abrasive blasting; Type BE supplied.
air respirator; test requirements.,

(a) The respirator will be arranged
as preseribed in § 11.124-18(a’, and the
tests prescribing in § 11.124-21 wiil be
periormed.

. (b) The wearer will dra~ tus inspired
air through the hose, comncctions, and
all parts of the air device by means of
his lungs alone,

§ 11.124-21 Test for protection during
abrasive blasting; Type CE supplicd-
air respirator; test requirements,

(a) Th'e respirator will be arranged
as prescribed in § 11.124-19¢a), and the
tests prescribed in § 11.12:-21 will be
performed. .

Figuro le—Apnaraius for 1cmeasw

re d o operate biower (&
Suhpart J, § 11.125-3)
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Subpart K—Dust, Fume, ond Mis?
Respirators

§11.130 Dust, fume, and mist respira-
tors; description.

Dust, fume, and mist respirators, n-
cluding all completely assembled respi-
rators designed for use as respiratory
protection during entry into and escape
fiom harardous particulate atmospheres
which contain adequate oxygen to sup-
port life, are descriked as follows:

(n) Respirators, either with replace-
able or reusable fllters, desizned as res-
piratory protection against dusts (1)
havinz an air contamination level not
less than 0.05 milligram per cubic meter
of air, including but not limited to coal,
ersenie, cadmium, chromium, lead, an_d
manganese; or (2) dusts having an air
contamination level not less than 2 mil-
lion particles per cubic foot of air, in-
cluding but rot limited to aluminum,
flour, iron ore, and free silica, resulting
principally from the disintegration of a
solid, e.g., dust clouds produced in min-
ing, quarrying, and tunneling, snd in
dusts produced during Industrial opera-
tions, such as grinding, crushing, and
the general processing of minerals and
other materials. :

(b) Respirators, with replaceable fil-
ters. designed as respiratory protection
against fumes of various mctals having
an air contamination level not less than
0.05 milligram per cubic meter, includ-
ing but not limited to aluminum, antf-
mony, arsenic, cadmium, chromium, cop-
per. iron, lead, magnesium. manganese,
mercury (except mercury vapor), and
2:nne, which result from the sublimation
or condenzation of their respective
vapors. or from the chemical reaction
between their respective tapors and
gases.

(c) Rerpirators, with replaceable fil-
ters, dosigned as respiratory protection
against mists of materials having an air
contamination level not less than 0.05
milligram per cubic meter or 2 million
particles per cubic foot, e.g.,, misis pro-
duced by spray coating with vitrecus
enamels, chromic acid mist produced
during chromium plating, and other
mists of- materials whose liquid vehicle
does not produce harmful gases or
vapors. .

(d) Respirators, with replaceable fil-
ters, designed as respiratory protection
against dusts, fumes, and mists having
an air contamination level less than 0.05
milligram per cubli¢ meter, including but
not limited to lithium hydride and Heryl-
hum, and agains® radionuclides.

(e) Respirators, with repiaceable fil-
ters, designed as respiratory protection
against radon daughters, and radon
d:\_ughters attached to dusts, fumes, and
e enhle fil-
~tection
z dusts and

€3) Respirators, with replaceuhle fil-
tess, & ned as protection agtinst var-
ious ccmbinations of particulate matter,
) &ingle-use dust respirators de-
signed as respiratory protection against
pPnrumoccniosis- and fibrozis-producing

RULES AND REGULATIONS

dusts, or dusts and mists, including but
not limited to aluminum, asbestos, ceal,
flour, iron ore, and free silica.

(i) The types of dust, fume, and mist
respirators in paragraphs (a) through
(g) of this section may also be classified
according to their design as follows:

(1) Air-purifying respirators; and

(2) Powered air-purifying respirators.

§11.131 Dust, fume and wnist reepira-
tors; required components.

(a) Each dust, fume, and mis respi-
rator described in § 11.120 shall, where
its design requires, contain the following
component parts: .

(1) Facepiece, mouthpiece with nose-
clip, hood, or helmet;

(2) Filter unit;

(3) Harness;

(4) Attached blower; and

(5) Breathing tube,

(b) The components of cach dust,
fume, and mist respirator shall meet the
minimum construction requirements set
forth in Subpart G of this part.

§ 11,132 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes used in
conjunction with respirators shall te de-
signed and constructed to prevent:

(1) Restriction of free head move-
ment; )

(2) Disturtance of the fit of face-
pieces, mouthpieces, hoods, or helmets;

(3*.Interference with the wearer's ac-
tivities: and

(1) Shuloff of airflow cue to kinking,
or from chin or arm pressurc.

in<tallation and

§11.133 IHarneeses:
requirc-

construction;  minimum
ments.

(a) Each respirator shall, where nec-
essary, be equipped with a suitable har-
ness designed and constructed to hold
the components of the respirator in po-
sition against the wearer's body.

(b)Y Harnesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and,
where applicable, provide for holding a
full facepiece in the ready position when
not in use.

§ 11.134 Respirator containers; mini-
mum requirements.

{(a) Except as provided in paragraph
(b) of this section each respirator shall
be equipped with a substantial, durable
container bearing markings which show
the applicant's name, the type of respira-
tor is contains, and all appropriate ap-
proval labels.

(b) Containers for single-use respira-
tors may provide for storage of more
than one respirator, however, such con-

i ¥ be designed and construct-
t anntaminatint of ro; -
1 are net reasved, and to pro-
age Lo raxpirators dunng trans-

§ 11133 Falf.mak  farepicees,  full
[acepivecs,  hnads, helmets.  and
mouthpicees: itz minimum requirs-
ments,

fa) Half-mask facepicces and full
facepieces shall be designed and con-
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structed to fit persons with various faejal
shapes and sizes either: (1) By providing
more than one facepicce size, or. (2) by
providing one facepiece size which will
fit varying facial shapes and sizes.

(b) Full facepieces shall provide for
optional use of corrective spectacies or
lenses, which shall not reduce the respi-
:'a.tory protective qualities of the respira-
or.

(¢) Hoods and helmets shall be de-
signed and constructed to fit persons with
various head sizes, provide for the op-
tional use of corrective spectacles or
lenses, and insure against any restriction
of movement by the wearcr.,

(d) Moutlipieces shall be equipped
with noseclips which are securely at-
tached to the mouthpiece or respirator
and provide an airtight seal.

() Facepicces, loods, and helmets
shall be designed to prevent eyepiece
fogging.

(f) Half-mask facepieces shall not in-
terfere with.the fit of common industrial
safety ccrrective spectacles, as deter-
mined by the Bureau's facepiece tests in
§511.140-1 and 11.150-2.

§ 11135 Facepieces, houds, nnd hel.
mets; cyepicces; minimum require-
mcents.

Facepleces, hoods, and helmets shall he
designed and constructed to provide ade-
quate vision which is not distorted by the
eyepieces.

§ 11,137 Inhalation  and  cvhalation
valves; minimum requirements.

(2) Inhalation and wation vaives
shall be protected aga dittorticn,

b) Inhalation valvesshall k2 desisned
and constructed and provided where nec-
essary to prevent excessive exhaled air
from adversely affecting filters, except
where fiiters are specifically designed ro
resist moisture gs prescribed in
§ 11.140-5. -

(c) Exhalation valves shall be: (I)
Provided where necessary; (2) protected
against damage and external mfluence;
and (3) designed and constructed to
prevent inward leakazz of contaminated
air.

§11.138  Iead harncssex; minimum fe-
quirements,

fa) All facepieces shell be equipped
with head hamnesses designed and con-
structed to provide adequaie tension
during use and an even distribution of
pressure over the entire aroa In contact
with the face,

(b) Facepiece head harnesses, except
those employed on single-use respirators,
shall be adjustable and replaceable.

(c) Mouthpieces shall be equipped,
where epplizable, with ::lies
reztomable harnzs s, . .
rted to hnld the masihy:
$§ 11139 Air svelocity and noice Tevelss

heods and helmeisc: minimum re-
quirements.

Neise levels ganerated by the respira-
tor will be measured inside thie hood or
helmet at maximum airfiow obtainabie
and shall not exceed 80 dB.\.

tadla rad
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§11.1t0  Dusy, fume, and mist respica-
tors; performance requircments;
general.

Dust, fume, and mist resplrators and
the individual components of cach such
device shall, as appropriate, meet the
requirements for performance and pro-
tection specified in the tests described in
§$ 11.140-1 through 11.140-12 and pre-
scribed in Tables 9 and 10.

§11.140-1 Isoamyl acetate tizhtness
tets dusy, fume, and mist rc~|urulors
des--'nccl for respiratory protection
against fumes of various metals hav-
ing an air contamination level not less
than 0.03 milligram per cubic meter;
minimum requirenients.

(a) The respirator will be modified in
such a manner that all of the air that
normaliy would be inhaled through the
inhalation port(s) is drawn through an
efficlent activated charcoal-filled ecan-
ister, or cartridze(s), without interfer-
ence with the face-contacting portion of
the facepisce.

(h) The modified respirator will be
worn by persons for at least 2 minutes
cach {n a tost chamber containing 100
parts (by volume) of isoainyl-acetate
vapor per million parts of air.

{c) The odor of isoamyl-acetate shall
not be detected by the wearers of the
modified respirator while in the test
atmosphere.

§ 11.140-2 l-oumyl acetate tightnsss
leﬂ reapirators desicned for respira-
cotection acainst dasts, fumes,
taists having an air contamina.
¢l lees than 0.05 millizram
per enhic meter, or against radio-
nuclides; minimum requiremzenta,

(a) The applicant shall provide a
charcoal-filled canister or cartridge of
o size and resistance similar to the filter
unit with connectors which can be at-
tached to the facapieze in the same man-
ner as the filter .nit,

(b) (1Y The canister or cartridge will
be used {n place of the filter unit, and
persons will each wear a modified half-

cepiece for 5 minutes in a test
contatning 100 parts (by
volume) of isgamyl-acetate vapor per
million paris of air.,

(2) The following work schedule will
te performed by each wearer in the test
chamber:

(1) Two minutes walking, nodding,
and shakitg head in normal movements;
and

(1) Three minutes exercising and
running in place.

(3) The facepiece shall be capable of
adiustment, according to the applicant's
insiriiciions, to cach wearer's face, and

! l-acetate shall
curing i

201.18T Or Cart:
£ the filler

init, and
iU the modified resz-

o)

for 5 minutes in
cont ing 1,600 paris ¢hy
?_myl -acetate vapor per
=1 of air, perferming the work

FEDERAL LEGISTER, VOL.
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schedule specified In paragraph (b)(2)
of this section.

§11.140-3 Air—purilying filter tests;
performance requirements; general.

Dust, fume, and mist respirators will
be tested in accordance with the schedule
set forth in Table 10 to determine their
elfectiveness as protection against the
particulate hazards specified therein,

§ 11.140—4 Silica dust test; single.use or
reuseable filters; minimum require-
nments.

(a) Three respirators with single-use
filters will be tested for pariods of 90
minutes each at & continuous airflow
rate of 32 liters per minute for ajr-puri-
fying respirators, and for periods of 4
hours each at a flowrate not less than
115 liters per minute to tight-fitting face-
pieces, and not less than 170 liters per
minute to loose-fitting hoods and.hel-
mets for powered air-purifying respira-
tors.

(b) The relative humidity in the test
chamber will be 20-80 percent, end the
room temperature approximately 256* C.

(c) The test suspension in the chamber
will not be less than 50 nor more than
60 milligrams of flint (994 percent free
silica) per cubic meter of air.

(d) The flint In suspension will be
ground to pass 99-L percent through a
270-mesh sieve.

(e) The particle-size distribution of
the test suspension will have 2 geometric
mean of 0.4 to 0.6 micrometer, and the
standard geometric deviation will not
cxceed 2,

¢(f) The total armount o! unretained
test suspension in samples taken during
testing shall not cxceed 1.5 milligrams
for an air-purifying respirator, 14.4 mil-
ligrams for a powered air-purifying res-
pirator with tight-fitting facepiece, and
215 milligrams for a powered air-purify-
1ing respirator with loose-fitting hood or
helmet.

(g) Three respitrators with reusable fil-
ters will be tested end shall meet the
requirements specified in paragraphs (a)-
through (f) of this sectlon; each filter
shall be tested three times: Once as re-
ceived; once after cleaning: and once
after recleaning. The applicant’s instruc-
tions shall be followed for each cleaning.

§ 11.140-5 Silica.dust test; single-use
dust respirator<; minimmm require-
ments.

(a) Three respirators will be tested.

(b) As described in § 11.140-4, airflow
will be cycled through the respirator by
a breathing machine at the rate of 24
respirations per minuce with a minnte
volume of 40 liters; a breathing inachine
eam with a rite of R22 Kgene? 'min-
uie shall b i

(¢} Aire m the resprator
will be 35° =2 .23 Fo owith
94 +3 percent relative humidity,

(J) Air inhaled thirough the rospira-
tor will be sampled and analyzed for
respirator lexkage.

(2} The total amount of unretained
test suspeasion, atter drying, in samples

taken during testing, shall not exceed 1 8
milligrams for any single test.

§11.140~-6 Lead fume test; minimum
requirements.

(a) Three respirators will be tested
for a period of 312 minutes each at a
continuous airflow rate of 32 liters per
minute for air-purifying respirators, and
for periods of 4 hours each at a flow rate
not less than 115 liters per minute to
tight-Aitting facepieces, and not less than
170 lters per minute to loose-fitting
hoods and helmats for powered air-
purifying respirators.

(b) The relative humidity in the test
chamber will be 20-80 percent, and the
room temperature approximately 25* C.

(c) The test suspension in the test
chamber will not be less than 15 nor
more than 20 milligrams of freshly gen-
erated lead-oxide fume, calculated as
lead (Pb), per cubic meter of alr.

(d) The fume will be generated by
impinging an oxygen-gas flame on
molten lead.

(e) Samples of the test suspension will
be taken during each test period for
analysis.

(f) The total amount of unretained
test suspension in the samples taken dur~
ing testing, which is analyzed and calcu-
lated as lead (Pb), shall not exceed 1.5
milligrams of lead for an air-purifying
respirator, 4.2 milligrams of lead for a
powered alr-purifying respirator with
tight-fitting facepiece, and 6.2 milli-
grams of lead for a powered air-purify-
ing respirator with loose-fitting Lood or
helmet.

§ 11.110-7 Silica mist test; minimum
roquirenicnts.

(a) Three respirators will be tested
for a period of 312 minutes each at a
continuous airflow rate'of 32 liters per
minute for air-purifying respirators, and
for periods of 4 hours each at a flow
rate not less than 115 liters per minute
to tight-fitting facepieces, and not less
than 170 liters per minute to loose-fitting
hoods and helmets for powered air-
purifying respirators.

(b} The room temperature in the test
chamber will he approximately 25¢ C.

(¢) The tost suspension in the test
chamber will not be less than 20 nor
more than 25 milligrams of silica mist,
weighed as silica dust, per cubic meter
of air.

(@) Mist will be produced by spraying
an agqueous suspension of fint (994 per-
cent free silica), and the flint shall be
ground to pass 994 percent through a
270-mesh sieve.

(e) Sawmples of the test suspension
will be taken during each test period for
analysis.

(£) The total amount of silica mist un-
retained in the samples tiken during
testing, weighed as silica dust, shall not
exceed 2.5 milligrams for an air-purify-
ing respirator, 6.9 milligrams for o pow-
ered air-purifying respirator with tight-
fitting facepiece, and 10.2 milligrams for
a powered air-purifying respirator with
loose-fitting hood or helmet.
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§11.140-8 Testa for respirators de-
signed for respiratory protection
a".nn\l more than one typo of dis-
persoid; minimum requirements.

Respirators designed as respiratory
protection against more than one partic-
ulate hazard (dust, furae, or mist) shall
comply with all the requirements of this
part, with respect to each of the specific
hazards involved.

§11.140-9 Airflow resistance tests; all
dust, fume, and mist respirators;
minimum requirements.

(a) Resistance to airflow will be meas~
ured in the facepiece, mouthpiece, hood.
or helmset of a Just, fume, or mist res-
pirator mounted on a test fixture with
alr fiowing at a continuous rote of €5
liters per minute, both before and after
each tess conducted in accordance with
§5 11.140-4 tlirough 11.140-7,

(b) The maximum allowable resistance
requirements for dust, fume, and mist
respirators are as follows:

MAXINUX RENISTANCE
(mm. watarcolumn helght)

Inittsl  Floal  Exzhala-
‘Type of respizator Inhala- Inhata- Hoa
tion tion

12 15 15

30 £2) k)

0 1 x

. 15 125 15
Asbratos dusl ..nd ‘mist.o] 18 ) 16

t Me yiiead after slilea dust test descrited In § 11,140+,

§11.140-10 Exhalation valve leakage
tests minimum requirements,

<a) Dry exhalation valves and valve
seats wiil be subjected to a suction of 25
mm. water-column helght while in a
normal operating position.

(b) Leakage between the valve and
valve seat shiall not exceed 30 milliliters
per minute,

RULES AND REGULATIONS

§ 11.110-11  DOP filter test; respirators
desizned as respiralory pro!ertum
against dusu. fumes, and mists hav-
ing an aic’ contamination level less
than 0.05 milligram per cnblc meter
and against radionuclides; minimnm
requirements.

(a) All single alr-purifying respirator
filter units will be tested in an atmos-
phere concentration of 100 micrograms
of DOP per liter of air at continuous flow
rates of 32-and 85 liters per minute for
a period of § to 10 seconds.

(b) Where filters are to be used in
pairs, the flow rates will be 16 and 42.5
liters per minute, respectively, through
each filter.

(¢) The filter will be mounted on a
connector in the same manner as used
on the respirator, and the total leakage
for the connector and filter shall not ex-
ceed 0.03 percent of the ambient DOP
concentration at either flow rate.

§11.140-12 Silica dust loading test;
respirators designed as protection
'wamst dusls, fumes. and mists hav-
ing an air contamination level less
than 0.05 millizram per cubic meter
and against radionuclides; minimum
rcquiremenls.

Three respirators will be tested in
accordance with the provisions of
§ 11.140-¢ and shall meet the minimum
requirements of 5§ 11.140-4 and 11.140.9.

‘TADLZ 9.~FACEPIECE T£3T REQUIREMENTS
(30 CT X Past 11, Subpart K, §11.140-1, et seq.)

Feseamy! acetata
TeSpItator tyf7s it

LWL 1L 102

Dusts:Afr Contamination

Levcl oot lees than 0.08

mefMsor 2 mppef....... X
FPuraes; Air Cont.nanae

tgn Lavel net fexs than

0.08 maMo...... X X
Mists: Air Cant umination

Level not less than

0.05 mc/Mior 2 mmﬂ.. X

as'

Co:
Lavel lm un‘n o c&s mg/

M3 or 2 mpne

X
Radon dauzhters. X
A:beuos«:cu-alulnz dusts
80d mISte..enneencanen- PO <N

1 Test is required anly whece applicable.

TABLE 10—AR-PCRITYING AND POWERED AIR-PURDTING RESFIRATOR FLTER TESTS REQUIRED YOR APPROTAL
(30 CFR Part 11, Subpart K, §11.1404, et seq.)

Respiraior typas

Lead
furs

Btlles
mist

Dop

Bilica dust tests tagt

test test
1L 1404 3L 140-3 11 140-12 11 140-8 IL140-T7 1L 140-11

Dusts: Air Contaminstion Level not loss than 0.05 mg/
MY or 2 m[\por
F » Cyntaminotion Level nnt less than 0.03 mg/

X L

3:A

L

A L

avel et o -
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Subpart l—Chemical Cartridge

Respirators .
§ 11150 Chemical carividge re<pirators;
description.

Chemilcal cartridze respirators includ-
ing oll completely assembled respirators
which are designed for use as respiratory
protection during entry into or escape
from atmosphercs not I{mmediately
dangerous to life and health, are de-
scribed according to the specific gases or
vapors against which they are designed
to provide, respiratory protection, as
follows:

Type of chemical .

Maximum use
tration, party

cartridge respirator: per million
AmMmMONId ceeveeomc oo 300
Chlorine 10
Hydrogen chloride. 50
Viethyl amine. 100
JTEANUC VOPOr Tue cecoaa cmmenmawwa 1,000
Sulfur diloxide. 50

TNot for use szainst organic vapors with
poor warnieg properties or thace which gea-
crate high hents of reaction with sorbent
material in the cartridge.

* Maximum use concentrations are lower
for otganic vapors which produce atmos-
nheres immediately hazardous to lfe or
health at concentrations equal“to or lower
than this concentration,

Nore: Chemical cartridge tespirators for
respiratory protection against gnses or vapors,
which are not specifically listed with their
maximum use concentrution except posti-
cides, may be approved if the applicant sub-
mits a reguest for such approval, In writing,
to the Bursau, The Bureau and the Instituse
shall consider each such application and ec-
cept o rejoct the application aller a veslew
of the eflects on the wearer's healta and
safety and in the light of any ficld experience
in usa of chemical castridge respiralors as
orotectior. against such hazards.

§ 11.151 Chemical cartridge respirators;
required componcnts.

(a) Each chemical cartridge respira-
tor describad in § 11.150 shall, where its
design requires, contain the following
component parts:

(1) Facepiece, mouthpiece, and nose-
clip, hood, or helmet;

(2) Cartridge;

[&)) Cartrldge with fliter;

(4) Hamess;

(5} Breathing tube; and

(6) Attached blower.

(b) The components of each chemical
cartridge respirator shall meet the mini-
mum construction requirements set
forth in Sthpart G of this part.

§ 11.152 Curtridges in parallel; resist-
ance requirements, A

Where two or more cartridges are used
in parallel, their resistance to airfiow
sholl ba escentinlly cqual.

§n.153  Cart s: color and
jngss requirements.,

The color and markings of all car-
tridges or labels shall conform with the
requiremants of the Amaricap National
Standard for Identification of Ges Mask

ke

FEDERAL REGISTEZ2, VOL. 37, NO. 59-—SATURDAY, MARCH 25, 1972

N SO—FPt. OI—4

CAPCO JEN 0005642




6268

Canisters, 1£13.1, obtainable from Amer-
ican Mational Stendards Institute, Inc.
1430 Broadway New York, NY 10018,

§ 11.154 TFilters used with chemical car-
tridges; locution; replacement

(a) Partisulate matter fllters used in
conjunction with a chemlical cartridge
shall be Incated on the inlet side of the
cartridge.

() Filters shull be incorporated in or
firmly attached to the cartridge and each
filter assembly shall, where applicable,
be designed to permit its easy removal
from and replacement on the cartridge.

§ 11.155 Breathing tubes; minimum re-
quirenieants.

(a) Flex:ible breathing tubes used In
conjunction with respirators shall be
designed and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pleces, mouthpieces, hoods, or helmets;

(3) Interference with the wearer's
activities; and

(4) Shutotl of airflow due to kinking.
or from chin or arm pressure.

§11.156 Hurncsses;  installation  and
constructions minimuam require-
ments,

(a) Each respirator shall, where nec-
essary, be equipped with a suitable
harness de-immed and constructed to hold
rnents of the respirator in
t the wearer's body,
2.:°¢5 shell be designed and
constructed o permit easy removal and
replacement coi vespirator parts and,
where aupplicable, provide for holding a
full facepiece in the ready position when
not in use,

§ 11.1537 Respirntor containers; mini-
mum requirements,

Respirators shall be equipped with a
substantial, durable container bearing
markings which show the applicant’s
name, the type and commercial desig-
nation of the respirator it contains and
1 apprepriate approval labels,

§ 11.158 Ialf:mask  facopieces, full
facepicee~s rmouthpieces, hoods, and
helmets: {it: minimum requirements.

(a8) Half-mask {facepieces and full
facepieces shal! be designed and con-
structed to fit persens with various facial
shapes and sizes either: (1) By provid-
ing more than one f{acepiece size, or (2)
by providing one facepiece size which
will fit varyinz facial shapes and sizes.

(b) Hocds arnd helmets shall be de-
signied and constructed to fit persons
with various head sizes, provide for the

s~ ., 0 corrective spectacles or
e ot any restricann
AT,

(c) Aicul: <3 shiall be equipped
vath nosco v which are securely at-
tacliad to
and provit -

RULES AND REGULATIONS

(d) Full facepleces shall provide for
optional use of corrective spectacles or
lenses which shall not reduce the respi~-
ratory protective qualities of the respi-
rator.

(e) Facepleces, hoods, and helmets
shall be designed ‘o prevent eyeplece
fogging.

§11.158-1 ancpicces..h‘ooda, and hel.
mets; cyepieces; minimum require-
nmonts.

Facepieces, hoods, and helmets shall be
designed and constructed to provide ade-
quate vision which is not distorted by
the eyepieces.

§11.159 Inhalation and exhalaton
valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be provided where necessary and
protected against distortion.

(b) Inhalation valves shall be de-
signed and constructed to prevent exces-
sive exhaled air from entering cartridges
or adversely affecting canisters.

(c) Exhalation valves shall he: (1)
Protected against damage and external
influence, ehd (2) designed and con-
structed to prevent inward leakage of
contaminated air,

§ 11.160 Head harnesses; minimum re-
quircments.

(a) Facepieces shall be equipped with
adjustable and replaceable head har-
nesses designed and conatructed to pro-
vide adequate tension during use and
an even d:stribution of pressure over the
en'ire arca in contact wiih the face.

(b)Y Mouthpieces shall be equipped
whicre applicable, with an adjustable and
replaceable harness designed and con-
structed to hold the mouthpiece in place.

§11.161
hoods and helmets;
quircnients.

Noise levels generated by the respira~
tor w1ll be measured inside the hood or
helmet at maximum airflow obtainable
and shall not exceed 80 dBA.

§ 11.162  Chemical castridge respiratorss
performance roequirements; general.

Chermical cartridge respirators and the
individual components of each such de-
vice shall, as appropriate, meet the min-
imum requirements for performance and
protection specified in the tests described
in §§ 11.162-1 through 11.162-8.

§ 11.162-1 DBreathing rcsistance
minimum requirements,

(a) Resistance to airflow will be meas-~
ured in the facepiece, mouthpiece, hood,
or helmet of a chemical cartnds® respi-
rator mownted on a test fixture with air
wte of &4 hitess

Air veloeity and noise levels;
minimum re-

tests

: conducted @ af
11.152-5 through 11.162-3,

(h) The maximum alowable resist-
aned reguirements for chamical cartridze
re-piretors are as follows:
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MAXILUM RESISTANCE

(mun. water-columa bolght)
Type of cham!cal cactridgs Inhatytfon Exhals-
plrat U
Inltial Finalt o
For gases, vapors, or gases
ANd YOPOIS e crereercncecenae 40 13
For galed, vapors, of gasas
aud vapary, and dusts,
fumes, and Mists. oot oeeeune & 70

& 0 20

§ Measured ot ond of sarvice lifs specified ia Table L
§ 11.162-2 Exhalation wvalve lcakage

test; minimum requirements.

(o) Dry exhalation valves and valve
seats will be subjected to a suction of
25 mm. water-column height while in
& normal operating position.

(b) Leakage between the valve and
valve seal shall not exceed 30 milliliters
per minute,

§ 11.162=3 Facepiece test; minimunt re-
quirements.

(a) The complete chemical cartridge
raspirator_will be fitted to the faces of
piersons ha.ving varying faclal shapes and
cizes,

(b) Where the applicant specifies a
facepiece size or sizes for the respirator
together with the approximate measure-
ment of faces they are designed to fit, the
Bureau will provide test subjects to suit
such fzcial measurements.

(¢» Any chentical cartridge respirator
part which must be removed to perform
the facepiece or mouthpiece fit test shall
be replaceable without special tools and
without disturbing facepiece or mouth-
piece fit.

(d) The faceplece or mouthpiece fit
test using the positive or negative pres-
sure vrecommended by the applicant and
described in his instructions will be used
before each test.

(e) (1) Each wearer will enter a cham-
ber containing 100 p.p.m. i{scamyl acetate
vapor for half-mask facepleces, and 1,000
p.p.m. for full facepieces, mouthpieces,
hoods, and helmets.

(2) The. facepiece or mouthpiece may
be adjusted, if necessary, in the test
chamber before starting the test.

(3) Each wearer will remain in the
chamber for 8 minutes while perivrming
the following activities:

(1) Two minutes, nodding and turning
head;

(i) Two minutes,
movements;

(iii) Two minutes, runninz in place;
and

(iv) Two minules, nuin
oump inc & u8-litee (L <
container.

(4) Each wearar shall not d-wet the
odor of isoamyl-acetate vapor drriny t
test.

calisthcnic arm
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§11.162-4 Lacquer and cnamel mist
tests; re<pirators with filters; mini-
mum requirements; general.

(a) Three respirators with cartridges
containing or having attached to them,
filters for protection against mists of
paints, lacquers, and enamels shall be
tested in accordance with the provisions
of §11.162-8,

(b) In addition to the test.require-
ments set forth in paragraph (a) of this
section, three such respirators will be
tested against each aerosol in accordance
with the provisions of §§11.162-5 and
11,162-6.

§ 11.162=5 Lacquer mist test;
requirements.

(a) Temperature in the test chimber
will be approximately 25° C.

(b) Continuous airflow through the
respirator will be 32 liters per minute
for air-purifying respirators, and riot less
than 115 liters per minute to tight fitting
facepieces and 170 liters per minute to
loose-fitting hoods and helmets of pow-
ered air-purifying respirators.

(¢) Alrflow through the charaber will
be 20-25 air changes per minute,

(d) The atomizer employed will be &
No. 64-5 nozzle with setup 3, or cquiv-
alent, operating at 69 kN/m* (10 pounds
per square inch gage). .

(e) 'The test aerosol will be prepared
by atomizing a mixture of one volume of
clear cellulose nitrate lacquer and one
volume of lacquer thinner.

(f} The lacque:s used will conform es-
sentiaily to Federal Specification TT-L~
31, October 7, 1933.

(g) The concentration of cellulose
pitrate in the test cerosol will be 95-125
milligrams per cubic meter.

(h) The test aerosol will be drawn to
each respirator for a total of 156 minutes
for air-purifying respirators and 210
minutes for powered air-pwifying
respirators.

() The total amount of unretained
mist in the samples taken during testing,
weighed as cellulose nitrate, shall not ex-
ceed 5 milligrams for zn air-purifying
respirator, 28 milligrams for a powered
alr-purifying respirstor with tight-
fitting facepiece, and 41 milligrams for
& powered air-purifying respirator with
loose-fitting hood or helmet.

8 11.162-.6 Enamel mist test; minimum
requirements.

(a) Temperature In the test chamber
will he approximately 25* C.

M) Continuous airflow through the
respirator will be 32 liters per minute for
alr-purifying respirators, and not less
than 115 liters per minute to tight-fit-
tinz facepieces and 170 liters per minute
to furs-fittina hoeods ond hoimets of
powesed air-maurifying respirators.

() Aiciiow through the chamber will
be 20-25 2ir changes per minute.

minimum

RULES AND REGULATIONS

(d) The atomizer employed will be a
No. 64 nozzle with setup 1A, or equiv-
alent, operating at 69 kN/m". (15 pounds
per square inch gage).

(¢) The test aerosol will be prepared
by atomizing a mixture of 1 volume of
white enamel and 1 volume of turpentine,

(f) The ename} used will conform es-
sentially to Federal Specification TT-E-
489b, May 12, 1953 (an enamel having a
phthalic alkyd resin vehicle and a
titanfum dioxide pigment).

(g) The concentration of pigmeat in
the test aerosol, weighed as ash, will be
95-125 milligrams per cubic meter.

(h) The test aerosol will be drawn to
each respirator for a total of 156 minutes
for alr-purifying respirators and 240
minutes for power air-purifying
respirators.

(i) The total amount of unretalned
mist In the samples taken during testing,
weighed as ash, shall not exceed 1.5
milligrams for any air-purifying respi-
rator, 8.3 milligrams for a powered air-
purifying respirator with tight-fitting
facepiece, and 12.3 milligrams for a
powered air-purifying respirator with
loose-fitting hood or helmet,

§ 11.162-7 Dust, fume, and mist tests;
respirators with filters; minimum re-
quirements; general.

(a) Three respirators with cartridges
containing, or having attached to them,
filters for protection against dusts,
fumes, and mists, except the mists of
paints, lacquers, and enamels, will be
tested in accordance with the provisions
of § 11.162-8.

(b) In szddition to the test require-
ments set forth in paragraph (a) of this
scction, three such respirators wili be
tested, as appropriate, in accordance
with the provisions of §§ 11.140-1
through 11.140-14. however, the maxi-
mum allowable resistance of complete
dust, fiune, and mist, and gas, vapor, or
gas and vapor chemical cartridge res-
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pirators shall not exceed the maxirwum
allowable lmits set forth in § 11.162-1,

§11.162-8 Bench tests; gas und vupor
tesis; minimuin requirements; gene.
eral.

(a) Bench tests will be made on an
apparatus that allows the test atmos-
phere at 50 =5 percent relative humid-
{ty and roout temperature, approximately
25* C., to enter the cartridges contin-
uously at predetermined concentrations
and rates of fiow, and that has means
for determining the test life of the
cartridges.

(b) Where two caitridges are used in
parallel on a chemical cartridge respi-
rator, the bencn test will be performed
with the cartridges arranged In parallel,
and the test requirements will epply to
tha combination rather than to the in-
dividual cartridges. .

(¢} Three certridges or pairs of
cartridges will be removed from con-
tainers and tested as received from the
applicant,

(d) Two cartridges or pairs of cart-
ridges will be equilibrated at room tem-
perature by passing 25 percent ralative
humidity air through them at the fol-
lowing flow rates (expressed in liters per
minute (1.pam.)) for 6 hours:

. Alrflow
‘Type of cartridge: rate, l.p.m.
Alr puriffing.
Powered air puritying with tight-
fitting facepiece
Powered olr purliylng with loose~ '
fitting hcod or belmet_caemooaus 70

(e) Two cartridges or poirs of car-
tridges will be equilibrated by passing 85
nercent relative humidity afr thcouzh
them at the flow rates stated in pora.
graph (d) of this section.

(f) All cartridges will be resealed, kept
in an upright position, at room tempora-
tures, =nd tested within 18 Lours.

(g) Cartridges will be tested and shall
meet the minimum requirements set
forth in Table 11.

T4BLE 11.~C(RTRIDGE BENCE TESTS 4ND REQUIREXENTS
(30 CFR Part 1, Bubpart L, §11.162-8)

Test atmosphers
Flowzats . Numb
Cartridge Test conditlon Gasor Concentrs- (l.p.x:l.) omﬁl:r tl::t?:n sl“ni‘l?;l'xm
vapor tion (c.p.m.) {(min.)
P}

Ammonis.. 1000
Ammouis 1000 g 2 g fg
Chlorine._ 500 & 3 3 35
Chiorige. _.__.. 5% n 4 [} 35
Hydrogen ehjord, 800 [ 3 3 50
Rydrogen ehlorid HCt 500 32 4 & 53
Methytamine. Cily NI, 1000 [ 3 10 23
Meth¥l amine. 1000 32 4 10 %
Qrganle vapors CCls 1000 64 3 5 5
Crpanie vapors . Equllibrated. .. CCl, 1000 » 4 3 %)
Sulfur dintide. - Asrecelved. §0, o o4 3 § >
Bulfur dloside. . Equllibrated.. 80; 560 32 4 8 K5

e o u-2 1o awmaent
Tar avch type of Qg o7 vagarn Whete a v

fmore thag eae gay of A t;pe, as Jor cre ta culo

lite shall apply.
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Subpait M——Pesticide Respirators

§11.170
tion.
Pesticlde respirators, Including all
completely assembled respirators which
are designed for use as respiratory pro-
tection during entry Into and escape
from atmospheres which contain pesti-
cide hazards, are described according to
their consiruction as follows:

(a) Frout-mounted or back-mounted
gas masks;

(b) Chin-style gas mask;

(c) Cheamical cartridge;

(d) Air-purifying respirator with at
tached blower; and,

(e) Other devices, including comoina-
tion respiraiors.

§ 11.171  Pesticide respirators; requiced
compatents.

(&) Each pesticide respirator described
in § 11,170 shall, where its deslzn re-
quires, contain the following component
parts:

(1) Fuacepiece, mouthpiece, and mose-
clip, helmet, or hood:

{2) Canister with filter;

(3) Cartridge with filter;

(4) Harness:

(5) Attached blower; and,

(G) Breathing tube.

(b) The components of each pesticide
respirator shall meet the minimum
construction requirements set forth in
Subpart G of this part.

g 11172
Ql‘l“ .
wihere two or more canisters or car-
o used in parallel, their res:st-
-fiow shall be essentially equal.

Pesticide respirators; descripe

Canivters and eartridyges in pace
resistance reqairements.

Cani~ters and cartrid=es; color

§11.173

and muarkings: requirements.

The eclor and markings of all canis-
ters aud cartridges or labels shall con-
form with the requirements of the
Armae~ison National Standard for Identi-
ficatica of Gas Mask Canisters, K13.1.
€ 11171 Filters u-cd with canirters and

cartridges s loeation; replacement.

(a) Particilate matter filters used in
conjunction with a canister or cartridge
shall be located on the {nlet side of the
canister or cartridge.

(b) Filters shall be incorporated into
or firmly attached to the canister or car-
tridza and each filter assembly shall,
where applicable, be designed to permit
{ts casy removal from and replacement
on the canister or cartridge.

§ 11.175 Breathing tubes; minimuawm re-
(quirements.

fa) Flexible breathing tubes used in

comrfunc~nion with respirators shall be de-
ool eamstructed o nrevent:

o7 tmray or fie hieed nalv.e

Z ooarnnee of the fit
. moutispieces, hoods, or he
erence with the wearer

- '. nd,
3'wleq of airflow due teo &3
~o.n cidn or arm pressure,

FEOI2AL
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§11.176 Hurnesses; installation and
constrtiction; minitutm  require-
metits,

(a) Euch respirator shall, where hec-
essary, be equipped with e suitable har-
ness designed and constructed to hold
the components of the respirator in po-
sition against the wearer’s body.

(b) Harnesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and,
whera applicable, provide for nolding a
full facepiece in the ready position when
not in use.

211.177 Respirator containcrs;
muimn requirements.

(a8) Respirators shall be equipped with
a substantiol, durable, container bearing
markings which show the applicant's
name, type, and commercial designation
of the respirator it contains, and all ap-
propriate approval labels.

(b) Zontainers for gas masks shall be
designed and constructed to permit easy
removal of the masx.

§11.178 Half-mask  facepicces,  full
facepieces, hoods and helmets, and
mouthpieces; fit; minimum require-
ments. -

(a) Half-mask facepieces and full
facepieces shall be aesigned and con-
structed to fit persons with various facial
shapes and sizes either: (1) By providing
more than one facepiece size, or (2) by
providing che facepiece size which will
fit varying facial shapes and sizes. *

(by Fuii facepieces shall provide for
optional use of corrsctive spectacles or

mini-

lanses, which shall noat reduce the
resoiratory protective quality of the
respirator.

(c) Hoeds and helmets shall be de-
signed and constructed to fit persoas
with various head.sizes, permit optional
use of corrective spectacles without re-
ducing the respiratory protective quali-
ties of the respirator, and insure against
any restriction of movement by the
wearer.

(d! Pesticide respirators with mouth-
pieces shall be equipped with noseclips
which are sccurely attached t¢ the
mouthpiece or respirator and provide an
airtight seal.

(e) Facepleces, hoods, and helmets
shall be designed to prevent eyepiece
foggineg.

(f) Half-mask facepteces shall not
interfere with the fit of ccmmon indus-
trial safety corrective spectacles as deter-
mined by the facepiece tests in § 11,183~
3.

§ 11.179 Facepicces, hoods, and hel-
mets: eycopicces; taimmmuin require-
ments.

(1) Facapieces. and heltuets

(£ g,

hocdis,

¢ evepiove.

apieces of gas masks shall be

4 constructad to moe! the
poaotration regruerements

spoclfe in Faderal Spacification, Mask,

Alr line: aud Respirator, Air riltering,
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Industrial, GGG-M-1256d, October 11,
1965,

§11.180 Inhalation and exhalation
valves: minimum requirements.

(a) Inhalation and exhalation valves
shall be protected against distortion.

(b) Inhalation valves shall be designed
and coustructed and provided where
necessary to prevent excessive exhaled
alr from adversely afflecting cartridges,
canisters, and filters,

(c) Exhalation valves shall be:

(1) Provided where necessary;

(2) Protected against damage and ex-
ternal inflence; and, ’

(3) Designed and constructed to pre-
vent inward leakage of contaminated air.

§ 11.18}' Head harnesses; minimum re-
quircments,

(a) Fucepieces shall be equipped with
adjustable and replaceable head har-
nesses designed and constructed to pro-
vide adequate tension during use and an
even distiibution of pressure over the
entire area In contact with the face,

(b) Mouthpleces shall be equipped,
where applicable, with adjustable-and
replaceable harnesses designed and con-
structed to hold the mouthpiece in place.
§ 11.182  Air velocity and noise levels;

hoods and helmets; minimum re.
qusrements.

Noise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum obtainable airflow
and shall not excced 80 dBA.

§ 11.133 Peticide respirators: perform-
ance requirenients: general,

Pesticide respirators and the individ-
ual components of each such device shall,
8 appropriate, meet the requirements
for performance and protection specified
in the tests described in §§ 11.183-1
through 11.1835~-7.

§ 11.183-1 Breathing resistance
munimum requircments.

(a) Airflow resistance will be meas-~
ured {n the facepiece, mouthplece, Lood,

or helmet of a pesticide respirator
mounted on a test fixture with air flow-
ing at a continuous rate of 85 liters

pver minute, both beforz and after each
test conducted In accordance with
$§ 11.183—4 and 11.183-7.

(b) The maximum allowable resist-
ance requirements for pesticide respira-
tors are as follows:

MAXINUNM RESSTANCE
{mnm, water<oluma helghit)

lests

" - = R Tehalation ‘Egha-

¥Te of o tespical ton
’ Init:al Finalt

Troste or backanennted pw

———- ko) NG »n

Gy i o

R ] L) -1

Chettical eartad e e veen & v )

t Mensured 6t 633 of the samvies 1l spenfied In Tahbls
M)

3 Reslitanca of Bles(s), carindaafs), gl bresiing
tele{s) only with bluwser not operasing.
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§11.183-2  Jixhalation valve leakage
tert; mioimum requirements,

(2} Dry exhalatfon valves and valve
seats will be subjected to a suction af 25
mim. water-column height while in &
normal operating position.

(b) Leakage between the valve and
valve seat shall not exceed 30 miliiliters
per minute,

§ 11.133-3 Fucepicce tests siniettirn re-
quirenients.

(a) The complete pesticide resplrator
will be fitted to the Jaces of persons hav-
ing varying facial shapes and sizes.

(b) Where the applicant specifies a
faceplece size or slzes fer his respirator
together with the approximate measure-
ments of faces they are designed to fit,
the Burcau’ will provide test subjects to
suit such facial measurements.

(c) Aay pesticide respirator part which
must be removed to perform the face-
piece fit test shall be replaceabie withoud
special tools and without disturbing face-
picce fit.

(d) The facepiece or mouthpiece fit
test using positive or negative pressure
recommended by the applicant and de-
scribed in his instructions will be used
during each test.

(e) (1) Each wearer will enter a cham-
ber containing 1,000 p.p.m. isoamyl-
acetate vapor for a respirator cquipped
with a full facepiece, mouthpiece, hood,
or helmet and 100 p.p.m. isoamyl-acetate
vapor for a respirator equipped with a
half-mask facepiece.

«9) Tne iacepiece, moutipiace. hood,
or helmet may be adjusted, if necessary,
in the test chamber before starting the
test.

(3) Each wearer will remain in the
chamber while performing the follow-
ing activities:

(i) Two minutes, noddiny and turn-
ing head:

‘iiy Two minutes,
movements:

(ii) Two minutes, running in place;
and, 3

(iv) Two minutes, pumping with a
tire pump into a 28-liter (1 cubic foot)
container,

(4) Each wearer shall not detect the
odor of iscamyl-acetate during the test.

§ 11.183—1  Silica dust test; minimum re-
quirements.

Three completely assembled pesticide
respirators will be tested with a
mechanical-testing apparatus as fol-
lows:

¢a) Temperature in the test chamber
will be approximately 25° C.

(b) Continuous airflow through the
respirator will be 32 liters per minute
for froant-mounted, back-mounted, and
chin-style uns mask pesticide respirators
and chwernical cartridge pesticic2 respira-
tors, and not less than 115 (4 cubic feet)
Liters per minute to tight-fitting face-
pieces and 170 liters (6 cubic feet) per

ninute to loose-fitting hoods and hel-
mets of powered air-purifying respira-
tors.

(¢) The test aerosol will contain 50-60
milligrams of 99+ percent free silica per
cubic meter of alr.

calisthenic arm
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(d) The particle size distribution of
the test suspension will have a geometric
mean diameter of 0.4 to 0.6 micrometer,
with a standard geometric deviation less
than 2,

(e) Front-mounted, back-mounted,
and chin-style gas mask pesticide res-
pirators and chemical cartridge pesti-
cide respirators will be tested for 90
minutes and poweved alr-purifying res-
pirators will be tested for 4 hours.

§11.183=5 ILead fume test; minimum
retpuirements.

Three completely assembled pesticide
respirators will be tested with a
mechanical-testing apparatus as follows:

(a) Continuous airflow through the
respirator will be 32 liters per minute
for front-mounted, back-mounted, and
chin-style gas mask pesticide respirators
and chemical cartridge pesticide res-
pirators and not less than 115 liters (4
cubic feet) per minute, for powered air-
purifying respirators with tight-fitting
facepieces, and not less than 170 liters
(6 cubic feet) per minute for powered
air-purifying respirators with loose-
fitting hoods and helmets.

(b) The test aerosol will contain 15-
20 millicrams of freshly generated lead-
oxide fume, calculated as lead, per cubic
meter of air.

(¢) The fume will be generated by im-
pinging an oxygen-gas flame on molten
lead.

(d) Front-mounted, back-mounted,
and chin-style gas mask pesticide res-
pirators and chemical cartridse pesticide
respirators will be tested for 40 mmmutes
and powered air-purifying pesticide res-
pirators will be tested for 4 hours.

(e) The total amount of unretzined
test suspension, which is analyzed and
calculated as lead, shall not exceed:
(1) 0.43 milligram for any 90-minute
test; (2) 4.8 milligrams for any 4-hour
test made at 115 liters (4 cubic feet)
per minute; or (3) 6.2 millisrams for any
4-hour test made at 170 liters 6 cubic
{feet) per minute.

§11.133-6  Dioctyl-phihalate test: min-
imum rcquirentents.

(a) All canisters submitted for use

with front-mounted and back-mounted
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gas mask pesticide respirators will be
tosted in an atmespheric conceutration
of 100 micrograms of dioctyl-phihalite
per liter of air at continuous flow rates
of 32 and &5 liters per minute for a test
pe&o)d %(1 5 to 10 seconds.
e DOP leakage through

canister'shan not exceed 0.03 per‘::entu:;
the ambient DOP concentration,

§ 1L183-7 Bench tests; minimum re.
quirements,

(a) (1) Bench tests will be made on
an apparatus that alfows the test atmos-
phere at 505 percent relative humidity
and at room temperature (25°+2.5° C.)
to enter the canister or cartridze at pre-
determined concentrations and rates of
flow, and that has a means for determin-
Ing the test life of the canister or car-
tridge against carbon tetrachloride.

(2) Canisters and cartridges will be
tested as they are used on each pesticide
respirator, either singly or in pairs.

(3) Three canisters or cartridges or
pairs pf cartridges will be removed from
containers and tested as received from
the applicant.

(4) Two canisters, cartridges, or pairs
of cartridges will be equilibrated at room
temperature by passing 25 percent rela-
tive humidity air through them at the
following flow rates (expressed as liters
per minute (1L.p.m.») for 6 hours:

Type of canister Airflotw
or cartridge l'; ':;
Alr-purlfylng eanister_ ____________... - 6

Alr-purifying cartridre..
Povered alr-punifring
fittinz faceplece
Pouwered alr-purifying
fitting hood or helmet

(5) Twe canisters, cartridges, or pairs
of cartridges will be equilibrated at room
temperature by passing 85 percent rela-
tive humidity air through them at the
flow rates stated in subparagraph (4) of
this paragraph for 6 hours.

(6) The equilibrated canisters or car-
tridges will be resealed, kept in an up-
right position at room temperature, and
tested within 18 hours.

(b) Canisters and cartridges tested in
accordance with the provisions of this
section shall meet the requirements spec-
ified in Table 12,

TartE 12,—CarnoN TETRACALONIOE BENCH TESTS AND REQUIREMENTS FOR CANINTERY AND CARTRIDSES
(30 CFR Part 11, Subpart M, § 11.183-7)

Test concentrs- Flow rate

Minicaum hife,

Type of pesticide resplrator uanség.l?.m. Lp.m. Number oftests  mnutes t

Chest-mounted or back-mounted gas mask (ss

TCCOiVA) o eieneeromvessomacacsasornonannnmnenannnn 20,000 (£} 3 12
Chest-maunted oc back-mmounted gas mask

1bented) caeiiieeeniieneaannes 20,000 R 4 12
Chinsty le cas miask (a8 reccived) . 8,000 o1 3 3
Chinusty e pas sk (equnlibiated) 8, 000 - 32 4 9
Cherrsoal o spratar 1,0 iy B %)
g. 1, dJe 4 pa

N 109 s 3 3}
Pow 3

fac 1,00 118 4 2
Powercd air

or helin, 1,000 1170 3 L]
Pewered aup

1,000 $170 ¢ 28

oc bielinet

 Mia!muam fifo will be determined at 5 p.p.m. leakace.

1°The flow rate shall be the efleciive flow rateol the device, but shall be notlaxs than 115 l.poas
3 The flow rato shall ba the o0ectivo Juw rate of the dorice, but shall be oot loss than 170 §. p.ws
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