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PREFACE

The NIOSH Testing and Certification Laboratory was established, at 944
Chestnut Ridge Road, Morgantown, West Virginia 26505, to iﬁsure that devices
and instruments used for control and evaluation of occupational hazards meet
minimum performance requirements necessary to protect worker's health and
safety. This NIOSH Laboratory, in cooperation with other Branches of the
NIOSH Division of Laboratories and Criteria Development, at 1014 Breadway,
Cincinnati, Ohio 45202, have the following responsibilities: (1) Develop-
ment and promulgation of certification tests and requirements for personal
protective devices and industrial hazard measuring instruments, (2) testing
and certification of‘these products, (3) preparation of lists of certified
products, (4) surveys of manufacturer's plants to check their quality
inspection programs, (5) periodic testing of certified devices and instruments
procured on the open market, and (6) development of authoritative information
on selection, use, and maintenance of certified products. In general, testing
and quality inspection are performed at Morgantown, while long term research
into new tests and requirements and on selection, use, and maintenance of

certified products are directed from Cincinnati.

Use of personal protective devices and industrial hazard measuring instruments
is required in regulations published by Federal agencies, such as the
Occupational Safety and Health Administration, Mining Enforcement and Safety
Administration, and the Atomic Epnergy Commission. Use of NIOSH certified
products is required whem they are availsbe, and personnel of these agencies
use the NIOSH product certification lists, in this publication and its

supplements, to verify NIOSH acceptance during inspection of industries under



S
their jurisdiction. Purchasers of these products should also refer to

these lists to assure their conformance to applicable hLealth and safety

regulations.

This publication includes lists of coal mine dust personal sampler units, gas
detector tube units, and respiratory protective devices certified by the
National Institute for Occupational Safety and Health, as of February 28,
1974, Future certifications of these and other safety and industrial

hygiene products will be listed in regular supplements to this publication.

Use of the terms "approved and certified" throughout this publication reflects
applicable regulations. Those regulations issued under authority of the
Federal Coal Mine Health and Safety Act of 1969, refer to "approval " of
devices in accordance with the wording of that act. All NIOSH regulations
issued under authority of the Occupational Safety and Health Act of 1970

refer to "certification'" of devices and instruments.



Coal Mine Dust Perscnal Sampler Units

The U.S. Departments of Interior and Health, Education and Welfare have
issued joint regulations for approval of coal mine dust personal sampler
units. These regulations appeared in the Federal Register om March 11, 1970
(35 FR 4326) and were incorporated in Federal Regulations as Title 30 CFR

Part 74 under authority of the Federal Coal Mine Health and Safety Act of 1969.

Several coal mine dust personal sampler units were approved by the DHEW
Bureau of Occupational Safety and Health (which subsequently became the
National Institute for Occupational Safety and Health) at Cincinmnati. The
first series of NIOSH (or BOSH) approvals appear below in this section as
items 1 through 6. These six approvals were scheduled to expire on December 15,
1973. Before that date, units bearing these approvals were to be modified

or replaced by new or revised coal mine dust personal sampler units equipped
with pulsation dampeners, designed to provide more regular air flow and
approved in accordance with amendments to Part 74, issued on December 15, 1972
{37 FR 26712) and December 22, 1972 (37 FR 28294). Pulsation dampener kits
were made available by the manufacturers of the units for their modification

by the user.

The December 15, 1973 expiration date was subsequently extended to June 15,
1974, to provide sufficient time for modification or replacement of units

in use in coal mines.






The following coal mine dust personal sampler units were approved by the
National Institute for Occupational Safety and Health (or Bureau of

Occupational Safety and Health), as of February 28, 1974:

i. MsA ﬁg Model G. Approval 1A-101, issued to Mine Safety Appliances
Co., March 24, 1970.

2. Bendix 39010 Micronair Unico. Approval 1A-102, issued to Bendix Corp.,

May 5, 1970.

3. Bendix 39101 Micronair Unico (for use with cap lamp battery). Approval

1A-103, issued to Bendix Corp., August 4, 1970.

®

4, MSA Model G (for use with cap lamp battery). Approval 1A-104,

issued to Mine Safety Appliances Co., December 7, 1970.

5. Bendix C-110. Approval 1A-105, issued to Bendix Corp,

6. Willson Modified Casella. Approval 1A-107, issued to Willson Products

Div., ESB Inc., September 1, 1972.

7. Bendix Micronair Unico. Approval TC-74-012, issued to Bendix Corp.,

July 5, 1973.

8. NIOSH. Approval TC-74-013, issued to National Imstitute for Occupational

Safety and Health, July 25, 1973 (for use by NIOSH persomnel omnly).



9. Willson Model BC. Approval TC-74-014, issued to Willson Products Div.,

ESB Inc., July 18, 1973.

(R)
10. MSA™~ Model G. Approval TC-74-015, issued to Mine Safety Appliances, Co.,

August 8, 1973.

NAMES AND ADDRESSES OF MANUFACTURERS OF APPROVED

COAL MINE DUST PERSONAL SAMPLER UNITS

Bendix Corporation, 1400 Taylor Avenue, Baltimore, MD 21204.
Mine Safety Appliances Co., 201 North Braddock Ave., Pittsburgh, PA 15208.

Willson Products Div., ESB Inc., P.0. Box 622, Reading, PA 19603.

i
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Chdp?er [—Bureau of Mines §74.4

FART 74—COAL MINE DUST
. PERSONAL SAMPLER UNITS
eC.

741 Purpese.
742 Sample unit,
Snecifications of sampler unit.

pler units.
74.5 Coaduct of tests; demonstrations.
74.6  Applications.
747 Certificate of epproval.
74.8 Approvallabels,
749  Materizl required for record.
7210 Changes after certification.
74.11 Witharawel of certification.

AUTHORITY: The provisions of this Part 74
tssued undsr sec. 508, 83 Stat. 803, 30 U.S.C.
857,

ScTrcE: The provisions of this Part 74
appear at 35 F.R. 4326, Mar. 11, 1970, unless
otherwise noted.

8§ 74.1 Purpose.

The regulations in this part set forth
the requirements for approval of coal
mine dust personal ssmpler units de-
signed to determine the concentrations
of respirable dust in coal mine atmos-
pheres; procedures for applying for such
approval; test procedures; and labeling.

§ 74.2 Sampler unit.

A eoal mine dust personal sampler unit
shall consist of (2) a pump unif, (b) &
sampling head assembly, and (e¢) if re-
chargeable batteries are used in the
pump unit, a battery charger.

§ 74.3 Specifications of sampler unit.

(a) Pump unit—(1) Dimensions. 'The
overall dimensions of the pump unit,
hose ccennections and valve or switeh
covers shall not exceed 8§ inches in height,
6 inches in width and 4 inches in
thickness. .

(2) Weight. The pump unit shall not
weigh more than 4 pounds.

(3) Consitruction. The case gnd all
components of the pump unit shall be
of sufficiently durable construction to
endure the wear of use in a cogl mine and
<hall be tight fitting, so as to minimize
the amount of dust entering the pump
case.

(4) Ezhaust. The pump shall exhaust
into the pump case, maintaining a slight
positive pressure which will reduce the
eniry of dust into the pump case.

(5) Switch, The pump unit shall be
equipped with an on-off switch or equiv-
elent device on the outside of the pump
case. This switch shell be protected
sgainst accidental operation during use
gnd protected to keep dust from enter-
ing the mechanisms.

(6) Flow rate adjusiment. Except as

3
74.4  Tests of cozl mine dust personal sam- |

provided in the last sentence of this sub-
paragraph, the pump unit shail be
equipped with & suitable means of ﬁ_o}v
rete adjustment accessible from outside
the case. 'To prevent accidental adjust-
ment, the flow rate adjuster shall be re-
cessed in the pump case and shall require
the use of an adjusting tool. If the pump
is capable of main:zining the flow rate
consistency required in this part without
adjustment, an external fiow rate ac-
juster is not required.

(7) Baitery. The power supply for the
pumip shall be a suitable battery located
in the pump case or in a separate case
which attaches to the pump case by &
permissible electrical connection.

(8) Pulsation. (i) The irregularity in
flow rate due to pulsation shall have a
fundamental frequency of not less than
20 Hz. )

(ii) On and after July 1, 1974
the quantity of respirable dust collected
with a sampler unit shall be within =35
percent of that coliected with a sampling
head assembly operated with nonpul-
sating flow.

Note: The test procedures for evaluating
sampler units with respect to this specifica~
tion will be provided on request by the Na-
tional Institute for Occupational Safety and
Health, 1014 Broadway, Cincinnati, Ohio
45202,

(i) Certificates of approval issued
for sampler units which fail to comply
with the specification set forth in sub-
division (ii) of this subparagraph when
such specification becomes effective,
shall be revoked.

(9) Beit clips. The pump urnit shall bs
provided with & belt clip which will hold

the pump securely on & coal miner’s belt.

(10) Recharging connection. A suitz-
ble connection shall ke provided so thsat
the battery may be recharged without
removing the battery from the pump
case or from the battery case if & sep-
arate battery case is used.

(11) Flow rate indicator. A visual in-
dicator of flow rate (e.g., a fowmeter)
shall be provided either as an integrsl
part of the pump unit or of the sampling
head assembly. The flowrate indicator
shail be calibrated within =5 percent at
2, 1.8, and 1.6 liters per minute to indi-
cate the rate of air passing through the
accompanying sampling head assembly.

(12) Flow rate range. The pump shell
be capable of operating in or over &
range of from 1.5 {o 2.5 liters per minute
and shall be adjustable over this range.

(13) Flow rate consistency. The ficw
shall remain within =+0.1 lifers per
minute over an 8-hour period when the
pump is operated at 2 liters per minute
with a standard sampling head assem-

Fas amended on January 29, 1974, Federal Register, Vol, 39, No. 20,

page 3677

p—j}:



§74.4 Title 30—Mineral Resources

bly. Not more than two readjustments of
the flow rate to 2 liters per minufe shall
be required to maintain this accuracy.

(14) Duration of operciion. The pump
shall e capabie of operating for not less
than 8 hours at a flow rate of 2 liters
per minute against a resistance of 4
inches of water measured at the inlet
of the pump.

(b) -Sampling head assembly., The
sampling head assembly shall consist of
a cyclone and a filter assembly as
follows:

(1) Cyclone. The cyclone shall consist
of a cyclone body with removable grit
cap and a vortex finder and shall be con-
structed of nylon or s material equiva-
lent in performance. The dimensions of
the components, with the exception of
the grit cap, shall be identical to those
of a Dorr-Oliver 10 mm. cyclone body,
part No. 28541/4A or 01B11476-01 and
vortex finder, part No. 28541/4B.

(2) Filter assembly. The filter assem-
bly shall meet the following require-
ments:

(1) Filter. The filter shall be a mem-
brane filter type with a nominal pore
size not over 5 microns. It shall be non-
hydroscopic and shall not dissolve or
decompose when emersed in ethyl or iso-
propy! alcohol. The strength and surface
characteristics of the filter shall be such
that dust deposited on its surface may
be removed by ultrasonic methods with-
out tearing the filler. The filter resist-
ance shall not be more than 2 inches of
water at an airfiow rate of 2 liters per
minute,

(ii) Capsule. The capsule enclosing
tha filter shall not permif sample air to
lezk arcund the filter. The cansule shall
be mads of nonhydroscopic material, Its
weight, including the enclosed filter,
shall not excead 5 grams and it shall be
preweighed by the manufacturer with a
prezision of =0.1 millizrams. Impact to
the capsule shall not dislodge any dust
from the capsule, which might then be
lost to the weight measurement.

{iii) Casseite. The cassette shall en-
close ithe capsule so as to prevent con-
tamination. The cassette must be easily
removanle without causing a loss or gain
of capsule welght. Appropriate covers
shall he provided to prevent contami-
rants from entering, or dust from leav-
ing, the capsule when it is not in use.

(3) Arrangement of components. The
connections between the cyclone vortex
fincer and the capsule and between the
capsuie and the I4-inch (inside diam-
eter) hose mentioned in subparagraph
(3) of this paragraph shall be mechan-
ically firm and shall not leak at a rate

or mnove than 0.1 liters per hour under a
vacuum of 4 inches of water.,

(4) Clamping of components. The
ciamping and nositioning of the cyclone
Lody, vortex finder, ard cassetie shall be
rigid. remain in alignment, be firmly in
contact and airticht.. The cyclone-
cossette  assembly shall be attached
firmly to a hacking plate or other means
of holding the sampling head in position.
The cyclone shall he held in position so
thst the inlet opening of the cyelone is
pointing perpendicular to, and away
from, the backing plate.

(5) Hose. A 3-foot long, 14-inch (in-
side diesmeter) hose shall be provided
to form an airtight connection between
thie inlet of the sampler pump and the
outiet of the filter assembly. A device,
caopable of sliding along the hose and
atteching to the miner’'s outer garment
shal!l be provided.

v¢) Battery charger—(1) Power sup-
»!y. The battery charger shall be oper-
ated from a 117 voli, 60 Hz power line,

(2) Connection. The bzattery charger
siioll e provided with a cord and polar-
ized connector so that it may be con-
nected to the charge socket on the pump
or battery case.

(3) Protection. The battery charger
shall be fused, shall have a grounded
power plug, and shall not be susceptible
to damasze by being operated without a
pbattery on charge.

(4) Charge rates. The battery charger
shall be capable of operating at either g
16-hour or a 64-hour charge rate. The
battery charger shall be capable of fully
charging the battery in the pump unit in
the stated times and shall not over-
charge a discharged batiery in 16 hours
when operating at the 16-hour charge
rate or in 83 hcurs when operating at the
64-hour charge rate.

{35 FR 4325, Mar. 11, 1970, as amended at
37T FR 26712, Dee. 15, 1972; 37 FR 28294,
Dec. 22, 1972] ’ ’ T

§ 74.4 'Tests of coal mine dust personal
sampler units.

(a) The National Institute for Occu-
pational Safety and Health, Department
of Health, Education, and Welfare, shall
conduct tests to determine whether a
coal mine dust personal sampler unit
which is submitted for approval under
these regulations meets the requirements
set forthin § 74.3.

(b) The Bureau of Mines, Department
of the Interior, will conduct tests, pur-
suant to § 18.68 of this chapter, to deter-
mine whether tiie pump unit of a coal
mine dust personal sampler unit sub-
mitted for approval under these regula-
tions is intrinsically safe.

o)



Chapter I—Bureau of Mines §745

[35 FR 4326, Mar. 11, 1970, 45 amended at
37 FR 26712, Dec. 15, 1972]

§ 74.5 Conduct of tests; demonstrations.

Prior to the issuance of a certificate of
approval, only personnel of the Bureau
of Mines and National Institute for Oc-
cupational Safety and Heslth, represent-
atives of the applicant, and such other
persons as may be mutuslly agreed upon
may observe the tesis conducted. The
Bureau of Mines and the National In-
stitute for Occupational Safety and
Health shall hold as confidentizl, and
shall not disclose, principles of patent-
able features prior to cectification, nor
shall the Bureau or Institute disclose any
detzils of the applicant’s drawings or
specifications or other related material
After the issuance of a certificate of ap-
proval, the Bureau of Mines or the Na-
tional Imstitute for Occupational Safety
and Hezlth may econduct such public
demounstrations and tests of the approved
coal mine dust personal sampler unit as
the Bureau or Institute deems appropri-
ate. The conduct of all investigations,
tests, and demonstrations shall be under
the sole direction of the National Insu-
tute for Occupational Safety and Health
and the Bureau of Mines and any other
persons shall be present only as ob-
servers.

[35 FR 4326, Mar. 11, 1870, as amended at
37 FR 26712, Dec. 15, 1972]

§ 74.6 Applications.

(a) Testing of a coal mine dust per-
sonal sampler unit will be underfaken
Ly the Nationgl Instifute for Cccupa-
tional Safety and Health, and testing of
the pump unit of such a sampler unit will
be undertaken by thes Bureau of Mines,
only pursuant to a written application in
duplicate, each copy accompanied by
complete scale drawings, specifications
and descrivtion of materials. An aprlica-
tion to the Bureau of Mines must be ac-
companied by a check, bank draft, or
money order in the amount of $105, pay-
able to the U.S. Bureau of Mines, {0 cover
the fee specified in § 18.7 of this chapter.
The applications, together with the
drawings and specifications and any
other related documents shall be sent to
National Institute for Oeccupational
Safety and Health, Deparitment of
Heglth, Education, and Welfare, Box
4256, 944 Chestnut Ridge Road, Morgan-

fown, WV 26503, a2nd the Bureau of
Mines, Department of the Interior, 4800
Forbes Avenue, Pittsburgh, Pa. 15213,

(b) Ten complete coal mine dust per~
sonal sampler uniis must be sent to the
National Institute for QOccupational
Safety and Health in connection with an
application. One pump unit must be sent

to the Bureau of Mines in connection
with an application.

(¢) Drawings and specifications shall
be adeguate in nuumber and fully detaiied
to identify the design of the coal mins
dust personal sampler unit or pump vnit
thereof and to disclose the dimensions
and materials of all component parts.

(d) An application shall deseribe the
way in which each lct of components

- will be ssmpled and tested to maintzin

their quality prior to assembly of each
sampler unit. In order to ensure that the
quality of the coal dust personal sampler
unit will be maintained in production
through adequate quality control proce-

_dures, the National Institute for Ocecu-

pational Safety and Health and the Bu-
Teaut of Mines reserve the right to have
their qualified personnel inspect each ap-
blican{’s control-test equipment proce-
dures, and records and to interview the
employees who conduct the control tests.
Two copies of the results of any tests
made by the applicant on the coal mine
dust personal sampler unif or the pump
unit thereof shall accompany an applica-
tion.

{35 FR 4326, Mar. 11, 1970, as amended at
87 FR 26712, Dec. 15, 1972}

§ 74.7 Certificate of anproval.

(a2) Upon completion of the testing
of a coal mine dust personal sampler
unit or-the pump unit therecf, the Na-
tional Tnstitute for Occupational Safety
and Health or the Burezu of MMines, as
appropriate, shall issue to the applicant
either a certificate of approval or 2 writ-
ten notice of disapproval, a5 the case may
require. The National Institute for Occu-
paticnal Safety and Health shall not
issue a certificate of approval for a eoal
mine dust personal sampler unit unless
the Bureau of Mines has issued a certifi-
cate of approval for the pump tnit there-
of. No informal notification of approval
will be issued. If a certificate of approval
is issued, no test data or detailed re-
sults of tests will accompany such ap-
proval. If a notice of disapproval is is-
sued, it will be aceompanied by detzils of
the defects. resulting in disapproval, with
& view to possible correcticon.

(b} A certificate of spproval will be
accompanied by & Ilist of the drawings
and specifications, covering the dstails
of design and construction of the coal
mine dust personal sampler unit or the
pump unit thereof upon which the cer-
tificate of approval is based. The appli-
cgnt shall keep exact duplicates of the
drawings and specifications submitted to
the National Imstitute for Occupational
Safety and Health and to the Bureau of
Mines relating to the sampler umit or

o



§74.8 Title 30——Mincral Resources

pump unit thereof which has received a
certificate of approval. The spproved
drawings and specifications shall be zd-
hered to exactly in the production of the
certified sampler unit, including the
pump unit thereof, for commercial pur-
poses. In addition, the applicant shall
ohserve such procedures for, and keep
such records of, the control of component
parts as either the Bureau or Institute
may in writing require as a condition of
certification.

{356 FR 4326, Mar. 11, 1970, as amended at
37 FR 26712, Dec. 15, 1872}

§ 74.8 Approval lakels.

(a) Certificates of approval will be
accompanied by photographs of designs
for the approval labels to be affixed to
each coal mine dust personal sampler
unit.

(b) The labels showing approval by
the National Institute for Occupational
Safety and Health and by the Bureau of
LIines shall contain such information as
the Bureau or Institute may require and
shall be reproduced legibly on the outside
of a sampler unit as directed by the ap-
prepriate bureau.

(c) The applicant shall submit full-
scale designs or reproductions of ap-
proval labels and a sketeh or description
of the position of the labels on each unit.

(d) Use of the approval labels obli-
gates the applicant to whom the certifi-
cates of approval were issued to main-
tain the quality of the complete coal
mine dust personal sampler unit and to
guarantee that the complete sampler
unic is manufactured or assembied ac-
cording to tae drawings and specifica-
tions upon which the certificates of ap-
proval were based. Use of the approval
iakels is authorized only on sampler
unirs which conform strictly with the
drawings and specifications upon which
the certificates of approval were based.
135 FR 4826, far, 11, 3070, -as -amended at
37 FR 26712, Dez. 15, 1972]

§ 74.9 Material required for record.
(

a) As part of the permanent record
of the investigation, the National Insti-
tute for Occuparional Safety and Health
will retain a complete coal mine dust
personal samyler unit, and the Bureau of
2fines will retain a pump unit, that has
been tested ar’d certified. Material not re-
quired for record purposes will be re-
turned to the applicant at his request
and at his expense on written shipping
instructions 1o the Bureau or Institute.

(b) As scon as & coal mine dust per-

sonal sampler unit is commercially avail-
able, the applicant shall dellver a com-
pleze unit free of charge to the National
Institute for Occupational Safety and
Hezlth, Department of Health, Educa-
tion. and Wellare, Box 4256, 944 Chestnut
Ridze Road, Morgantown, WV 26505,

35 FR 4328, xIar. 11, 1970, as amended at
37 FR 26712, Dec. 15, 1972])

§ 74.10 Changes after certification.

(a) If the applicant desires to change
any feature cf a certified coal mine dust
personal sampler unit, he shall first ob-
tain the approval of the National Insti-
tute for Occupational Safety and Health
pursuant to the following procedures:

(1) Application chall be made as for
an original certificate of approval, ra.
questing that the existing certification
be extended to encompass the proposed
change. The application shall be ac-
companled by drawings, specifications
and related material, as in the case of
an original appiication.

(2) The application and accompany-
ing material will be examined by the
National Institute fer Occupational
Safety and Health to determine whether
testing of the modiiied sampler unit or
components will o required. Testing will
ba necessary if there is a possibility that
the modification may affect the performs-
ance of the sampler unit adversely. The
National Institute for Occupational
Safety and Health will inform the anpnli-
cant whether such testing is required.

(3) If the proposed modification
meets the pertinent requirements of
these regulations, a formal extension of
certification will be issued, accompanled
by a list of new and revised drawings
and specifications to be added to those
already on file as the basis for the ex-
tension of ceriification.

(b) Ii a change is proposed in & purap
unjt of a certified coal dust personsal
sampler unit, the approval of the Bu-
rezn of Mines with respect to intrinsic
safety shall be ob'ained in accordance
with the procedures set forth in para-
graph (a) of this section.

{35 FR 4326, Mar. 11, 1970, as amended at
57 FR 26712, Dec. 15, 1972]

§74.11 Withdrawal of certification.

Any certificate of approval issued
under the regulations in this part may
be revoked for cauwse by the Institute
or the Bureau which issued the certifi-
cate.

[37 FR 26712, Dec. 15, 1972]



Gas Detector Tube Units
The U.S. Department of Health, Education and Welfare has issued regulations
for certification of gas detector tube units. These regulations appeared
in the Federal Register on May 8, 1973 (38 FR 11458) and were incorporated
in Federal Regulatioms as Title 42 CFR Part 84 under authority of the

Occupational Safety and Health Act of 1970.

The performance requirements for gas detector tube units were developed by
the NIOSH Division of Laboratories and Criteria Development (1014 EBroadway,
Cincinnat, Ohio 45202) with the cooperation and assistance of members of

the American Industrial Hygiene Association — American Conference of Govern-—
mental Industrial Hygienists Joint Direct Reading Gas Detecting Systems

Committee.

Gas dectector tube units are tested for NIOSH certification by the Institute's

Testing and Certificatiomn Laboratory.

Certified gas detector tube units listed in this section consist of an
aspirating pump which draws a fixed volume and rate of air through =z tube
containing a chemically impregnated packing which indicates the concentration

of a2 contaminant in the air by means of a chemically produced color change.

NIOSH, as of February 28, 1974, has tested gas detector tube units fdr carbon
monoxide, ozone, nitrogen dioxide, sulfur dioxide, hydrogen sulfide, and
carbon dioxide. Units for ammonia are undergoing tests as of February 28, 1974.
Applications for testing units for chlorine, trichloroethylene, carbon tetra-
chloride, perchloroethylene and benzene will be accepted February through

June, 1974, respectfully.,

Y
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The following gas detector tube units were approved by the Natiomal

Institute for Occupational Safety and Health, as of February 28, 1974:

‘Gas_Detector Tube Units Certified By NIOSH

Ag of February 28, 1974

®
1Y
A. MSA‘“ijdel 83499 Universal Sampling Pump has been certified for use with:

1. CO - Model 91229 gas detector tube =~ TC-84-015 October 12, 1973.

B. Gastec Model 400 Aspirating Pump (Bendix PN 2417535) has been certified

for use with:

1. CO - Model iLa gas detector tube =~ TC-84-014 September 6, 1973.

2, NOy = Model 9L gag.detector tube -~ TC-84-018 January 15, 1974.

3, SOZ,— Model 5La gas detector tube -~  TC-84-017 February 11, 1974.
4. HyS - Model 4LL gas detector tube - - TC-84-020 February 13, 1974,
5. (€O - Model 2L gas detector tube - TC-84-021 February 25, 1974,

C. Driger Bellows Pump Model 31 has been certified for use with:

1. €0 - Model 5/c gas detector tube - TC-84-012 August 31, 1973.
— Model 10/b gas detector tube - TC-84-013 August 31, 1974.
2. NO, - Model 0,5/c gas detector tube - TC-84-016 October 31, 1974.

D. Kitagawa Model 400 aspirating Pump has been certified for use with:

i. CO - Model 106s gas detector tube - TC-84-019 January 30, 1974,

o
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NAMES AND ADDRESSES OF MANUFACTURERS OR U.S. DISTRIBUTORS OF

CERTIFIED GAS AND VAPOR DETECTOR TUBE SYSTEMS

Bacharach Instrument Co., 625 Alpha Drive, Pittsburgh, PA 15238.

Bendix Corp., 1400 Taylor Avenue, Baltimore, MD 21204 (Kitagawa distributor).

Matheson Gas Products, 932 Paterson Plank Road, East Rutherford, NJ 07073

(Gastec distributor).

Mine Safety Appliances Co., 201 North Braddock, Pittsburgh, PA 15208.

National Mine Service Co., 3000 Koppers Bldg., Pittsburgh, PA 15219

(Drager distributor).

"
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PART 84—CERTIFICATION OF GAS
DETECTOR TUBE UNITS
Subpari A-—~General Provisions
Sec.
84.1 Purpose.
842 Definitions.
843 Applications; tube units; compo-
nents.
844 - Issuanve of certificates.
84.5 Certification seals.
846 Required information.
847 Conduct of tests.
848 Changesafter certification.
84.8  Material required for record.
84.1¢ Withdrawal of certification.
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Reguirements
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84.21 Length-of-stain type detector tubes.
84.22 Color-intensity type detector tubes.
84.23 Calibraticn.
84.24  Aspirating pumps.
: Subpart C—Quality Control
84.30 ' Filing quality control plans.
84.31 Contents of quality conirol plan.
8t.32 Approval of plan.
8433 Qualily control records.
AvrHorrrY~The provisions of this part

84 issued under sec. 8(g), 84 Stat. 1600;
29 U.S.C. 657(g).

Source: 38 FR 11459, May 8, 1973, unless
otherwise noted. |

Subpart A—General Provisions
§ 84.1 Purpose.

The regulations in this part set forth
the requirements and fees for the certi-
fication of gas detector tube units and
components thereof, which are used to
determine the concentrations of toxic
gases In employee working environ-
ments.

§ 84.2 Definiticns.

Any term defined in the Occupational
Safety and Health Act of 1970 and not
defined below shall have the meaning
.given it in the Act. As used in this part:

(&) “Act” means the Occupational
Safety and Health Act of 1870 (29
U.S.C. 651 et seq.).

(b) “Institute” means the National
Tnstitute for Occupational Safety and
'Health established under the Act.

() “Applicant” means an individ-
ual, parinership, company, corpora-
tion, association, or other organization
that designs, manufactures, assembles,
or markets a gas detector tube umnit or
component and seeks a certificate
therefor.

(@) “Gas detector tube” means & tube
containing & chemically impregnated
packing which indicates the concentra-

* In accordance
with § 84.3(a) of the regulations, notice
is herevy given that the National Insti-
tute for Occupational Safety and Health
will accept applications for certification
of gas detector tube units pursuant to the

following schedule:

tion of a contaminant in the air by
mezns of & chemically produced color
change.

(e) “Tube unit” means a device for
measuring or signaling the presence of
one or Imore gaseous contaminants in
the atmosphere of a working environ-
ment which consists of (1) a gas detec-
tor tube and (2) an aspirating pump
and which may also include (3) an oxida-
tion tube or pyrolyzer or any cther com-
ponent which changes the neture of the
contaminant so that it may be measured
by the tube, or (4) any other device such
as an automatic stroke counter which
enhances the convenience or usablhty of
the tube umit.
© () “Component” means any gas de-
tector tube, aspirating pump, or device
which changes the nature of the con-
taminant so that it may be measured by
the tube, and is designed to cperate as
a constituent of the tube unit in such a
way that the entire unit meets the re-
quirements of this part.

(g) “Independent tube reader” means
a. person measuring the length of stain
or comparing the color or stain in a tube
unit in accordance with the instructions
furnished by the applicant who (1) is
not aided by another person in reading
the tube, (2) has no knowledge of other
reader results, and (3) has no prior
knowledge of the actual contaminant
concentration other than from {ube unit
readings.

(h) “Test standard” means the con-
taminant concentration in air which is
adopted by the Institute for each com-
taminant for the purpose of defining the
concentration range to be measured by
the tube.

(i) "MIL-~STD” means a specific mili-
tary standards document approved by
the U.S. Department of Defense.

S “Bateh” means a quantity of ma-~
terial as defined in MIT~STD-105D and
MIT-STD-414.

{38 FR 11459, May 8, 1973, as amended at
38 FR 14940, June 7, 1973]

§ 84.3 Applications; tube units; com-
ponents.

(8) From time to time, the Institute

. will publish a notice in the FEepErRan

REecisTER specifying the dates during
which applications will be accepted for
the testing a.d possible certification of
tube units and components thereof which
are intended to measure specific gases.
This notice shall also list the fest stand-
ard adopted by the Institute for each
specific gas. Information concerning the
test standards for specific gases is avail-
able at the address given in paragraph
(b) below.

‘Gas Dates for Test

submitial standard

i onfa (NH:)_.. Jen. 1-81, 1974..... 50.0 ppo.
éh_orl

B8 (ClYuein. Fobn. 123, 1674, . 1.0 ppm.

3. Tr(xch}.gme% yiose Mer. 3-31, 19740 ... 100.0 pom.

CL).

14



§84.4 Title 42—Puyblic Health

(b) No testing of a tube unit or com-
ponents thereof will be undertaken by
the Institute except pursuant to a writ~
ten application filed in accordance with
the requirements of this subpart. The
application and all related materials and
correspondence concerning it shall be
sent to the National Institute for Occu~
patignal Safety and Health, Department
of Health, Education, and Welfare, Test-
ing and Certification Laboratory, Ap-
palachian Center for Occupational
Safety and Health, 944 Chestnut Ridge
Road, Morgantown, W. Va., 26505, and
shall be accompanied by a check, bank
draft, or money order in the amount
specified in § 84.12, pavable to the Na-
tional Institute for Occupational Safety
and Health.

(c) Tube units or compatible com-~
ponents therecf submitted for certifica~
tion shall be made from those materials
specified in the application, on regular
production tooling, using only those
operations which are a2 part of regular
production processing.

(d) The applicant shall describe the
way in which each lot or batch ¢f com~
ponents will ke sampled and tested to
maintain their guality in the manufac-
turing and distribution process pursuant
to Subparts B and C of this part.

(e) The applicant shall furnish to the
Institute without charge the tube units
required for testing. The Institute may
require such number of units and com-
ponents as it deems necessary for ade-
quately testing such units.

(f) The applicant shall submit full-
scale designs or reproductions of pro-
posed labels specifying storage instruc-
tions, batch number, and expiration date,
and a sketch or description of the posi-
tion of the proposed labels on each tube
unit or component thercof. The proposed
position of the certification seals issued
by the Institute shall also be shown.

(g) The applicant shall submit a
statement based upon tests prescrived in
Subpart B of this part that the tube
unit or the component thereof meets
the requirements of this part.

(h) For a tube unit, the applicant shall
also include:

(1) Drawings, specifications, and de-
scriptions adequate in detail to identify
the design, dimensions, and materials of
the detector tube, aspirating pump, and
other components.

(2) A description of the test meth-
ods and a copy of the test results upon
which the statement set forth in para-
graph (g) of this section is based.

(1) For components of tube units the
applicant shall also include:

(1) Drawings, specifications, and de-

scriptions adequate in detail to identify
the decign, dimensions, and materials
of the component part and its function
in the tube unit.

(2) A description of the test methods
and test results upon which the state-
ment set forth in paragraph (g) of this
section is based.

(3) A statement identifying the tube
unit or units with which the particular
component is compatible.

§ 84.4 Issuance of certificates.

(a) Upon compietion of its inspection
and testing of a tube unit or any com-
ponent thereof, the Institute will issue
to the applicant either a certificate or
a written notice that the tube unit or
component fails to comply with the ap-
plicable requirements of this part. In
the latter situation. details of the reasons
the unit or component failed {0 comply
will be included in the notice.

(b) Components will be certified for
use only for the specific tuke unit or units
identified in the certificates issued for
such components.

§ 84.5 Certification seals,

(a) Certification seals shall be im-
printed or affixed by the applicant to
tube units certified by the Institute pur-
suant to this part, or to certified com-
ponents thereof, in the manner set forth
by the Institute in the certificate:

(b) Use of the certification seal obli-
gates the applicant to:

1. Manufacture and assemble the {ube
unit or manufacture the component
thereof according to the drawings and
specifications upon which the certificate
is based.

2, Maintain the quality of the tuhe
unit or the component thereof in ac-
cordance with subparts B and C of this
part.

£c) Any fallure by the appHeant to
comply with the conditions for use of
the certification seal may result in a
withdrawal of such certification. or other
action to require compliance with such
conditions.

(d) Certification seals shall not be im-
printed or affixed to types of tube umits
or components for which a certificate
has not been issued by the Institute.

§ 84.6 Required information.

(a) Bach component or set of com-
ponents to be marketed shall include
Instructions stating the additional com-
ponents with which it has been certified
for use as a tube unit.

(b) Eeach aspirating pump to be mar-
keted shall be accompanied by instruc-

A&
1o



Chapter I——Public Health Service

tions which shall enable the user to
verify by a simple ficld test the capa-
bility for accurate flow rate sempling
and the absence of leakage. The appii-
cant shall also provide instructions for
making sintple corrective adjustments {o
the pump and for replacing minor parts.

(c) Each box of certified tubes to be
marketed shall he Izbeled with the fol-
lowing information:

(1) Manufacturer’s batch number.

(2) The date until which the appli-
cant will maintain samples of the tubes
from the batch and guarantee that the
tubes meet the requirements of this
part, if stered from time of manufacture
according to his instructions. This date
shail be designated as the expiration date
of the fubes. '

(3) Storage instructions.

(d) ¥ach box of certified tubes to be
marketed shall be accompanied by de-

scriptive literature setting forth the fol-.

lowing:

(1) Insbructions for obtaining con-
taminant concentration values from tube
readings.

(2) The temperature, pressure, and
huwmidity at which the tube has bern
caliprated; methods for gquantitatively
correcting tube readings necessitated by
use of the tubes at conditions of tem-
perature, pressure, and humidity other
than those at which the tube was cali-
brated.

(3) Instructions for the use of the
tubes and pumps.

(4) Limitations of the tube unit in
obtaining accurate concentration meas-
urements including a list of known inter-
fering gases or vapors and the amount of
each which may be tolerated without af-
fecting the measurement of toxic gas
concentrations over the working range
of the tube.

(5) Basic chemical reactions involved
in the operation of the tube, including
the chemical composition of the reagent
with which the contaminant reacts and
the end products formed, provided that,
where the manufacturer has demon-
strated to the Institufe that any such
information is a trade secret, such infor-
mation need not be set forth.

(e) For length-of-stain type detector
tubes only, each box of certified tubes to
be marketed shall be accompanied by a
calibration chart or curve showing those
concentrations of each gas that the tube
measures which correspond to various
lengths of stained reagent and the vol-
ume of the air sampled. The calibraticn
shall be based upon the method described
in § 84.23.

(f) For -color-intensity type detector
tubes only, each box of certified tubes to

Y
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be marketed shall be accompanied by &
color chart showing those concentrations
of each gas that the tube measures which
correspond to various color changes of
the Indicating reagent section of the de-
tector tube and to the volume of the air
sampled. The calibration shall be based
upon the method described in § 84.23.

(g} Each aspirating pump, pyrolyzer,
or other component not packaged inside
a box of detector tubes must be identified
by a serizl numher or other means of
identification so that the date and baich
of manufacture may be ascerfained.

(h) 'The applicant shall furnish an as-
surance that upon request of the user of
the tube unit, the applicant will furnish
the following:

(1) The calibration methods employed
as required by § 84.23 (d) and (e).

(2) The effects (including reactions)
on the operation and accuracy of the gas
detector tube unit caused by specific en-
vironmental conditions descriked by the
user, if the effects are known by the
applicant.

§ 84.7 Conduct of tests.

(a) The Institute shall conduct such
tests as it deems appropriate to deter-
mine whether a tube unit or the com-
ponents thereof, submitted for certifica-
tion under these regulations, meet the re-
quirements set forth in subparis B and ¢
of this part.

(b) After the testing of a tube unit or
component thereof, pursuant to apr
tion filed under this part, the applica-
tion and matters relating to the tube unit
or component, including all fests results,
shall be public records and available for
public inspection. However, any such in=-
formation which is designated by the ap-
plicant as a trade secret will be heid
confidential, provided that the applicant
demonstrates to the Institute, upon re-
quest, that the information is-a frade
secret.

§ 84.8 Changes after certification.

Prior to changing any feature of a
certified tube unit or of a compatible
component thereof, the applicant snall
cbtain zpproval of the Institute in ze-
cordancs with the following precedures:

(2) Application may be made at any
time as for an original certificate as
specified by § 84.3. The application shall
request that the existing certification be
extended to encompass the proposed
change.

(b) The application and accompany=-
ing material will be examined by the
Institute to determine whether testing
of the modified tube unit or components
will be required. The Institute will in-
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form the applicant whether such testing
is required and, if so, when the modified
units may be submitted for testing,

(¢) If the proposed modification meets
the pertinent requirements of these 1es-
ulations, a revised certificate will he
issued. If a notice is sent that the tube
unit or component faiis to comply with
the applicable requirements of this part,
details of the reasons the unit or com-
ponent failed to comply will accompany
the notice.

§ 84.9 DMaterial required for record.

(a) One certified tube unit or certified
component thereof may be retained
without cost by the Institute as a record
of the performance investigation.

(b) Material not required for the rec~
ord shall be returned to the applicant at
his request and at his expense upon writ-
ten shipping instruction to the Institute.

§ 84.10 Withdrawal of certification.

(a) The Institute may, after affording
the certificate holder reasonable notice
in writing and an opportunity to present
his views or evidence, withdraw, for
cause, any certificate which the Institute
has issued under the provisions of this
part.

(1) The views and evidence of the
holder of the certificate shall be pre~
sented in writing unless the Director of
the Institute determines that an oral
presentation is desirable.

(2) Such views and evidence shall be
confined to matters relevant to whether
cause exists for the withdrawal of the
certificate.

(b) Effective unon receipt by the ap-
plicant of the Institute’s written notice of
intent to withdraw certification, the ap-
plicant shall cease to manufacture, mar-
ket, or distribute for sale tube units or
components bearing the certification
seal for those units or components for
which notice of intent to withdraw cer~
tification has been given.

§ 84.11 Incorporation by reference.

In accordance with 5 U.S.C. 552(a) (1),
MIL-STD-105D “Sampling Procedures
and Tables for Inspection by Attributes”
(April 29, 1963) and MIL-STED-414
“Sampling Procedures and Tables for
Inspection by Variables for Percent De-
fective” (June 11, 1957) to which refer-
ence is made in subpart C of this part

are hereby incorporated by reference

and made a part hereof. These docu-
ments are available for inspection at
the National Institute for Occupational
Safety and Health, 5600 Fishers Lane,
Rockville, Md., at the Institute’s Test-
ing and Certification Laboratory, Mor-
gantown, W. Va., and at the Public

Health Service Information Centers as
listed in 45 CFR 5.31. Copies of either
document may be purchased from the
Government Printing Office.

§ 84.12 Fecs.

(a) Excepl as provided in paragraph
(d) of this section, the following fees
shall be charged by the Institute for the
examination, inspection, and testing of
complete tube units submitted for
certification:

(1) Tube unit incorporating aspirat-
ing pump- .. $400
(2) Tube unit incorporating aspirat-
ing pump and oxidation tube
and/or pyrolyzer_ ... ococooo-. 450

(b) Except as provided in paragraph
(d) of this section, the following fees
shall be charged by the Institute for the
examination, inspection, and testing of
tube unit components submitted for
certification:

(1) Gas detector tubea e 8350
(2) Other components, the testing of
which does not require a com-
plete test of the entire tube
MDY oo 50

(¢) The fees stated in paragraph (a}
and (b) of this section are based on esti-
mated man hours of testing required by
the Institute staff. If actual expenditure
of personnel time is less than the esti-
mated amount, the testing fee will be
prorated and the balance returned to the
applicant.

(d) An application for examination,
inspection, and testing of complete tube
units which are not listed in paragraph
(a) of this section, or for examination,
inspection, and testing of components
which are not listed in paragraph (b) of
this section, shall be accompanied by

the following deposits:
(1) Complete tube unit. . .. $400
(2) Individual component ... .._.-.__ 50

(e) The fees charged for the exami-
nation, inspection, and testing of un-
listed complete tube units, or components
submitted for certification shall be at the
rate of $50 per day for each man-day
required to be expended by the
Institute;

(f) ¥ the amount assessed by the In-
stitute pursuant to paragraph (e) of this
section Is greater or less than the amount
of deposit submitted in accordance with
paragraph (d) of this section, the In-
stitute shall request an additional fee, or
refund the overpayment, as appropriate,
prior to the issuance of any certification
or notice that the tube unit or compo-
nent fails to comply.
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Subpart B—Construction and Performance
Requirements

§ 84.20 General.

(a) The Institute will test the tube
units and components thereof for which
applications are submitted in accordance
with this part.

(b)Y Al tube units and components ac-
cepted by the Institute for examination,
inspection, and testing shall be designed
‘on sound engineering and scientific prin-
civles, constructed of suitable materials,
and evidence good workmanship.

(¢) Replacement parts shall be de-
signed and constructed to permit easy
installation and to maintain the effec-
tiveness of the tube unit.

(d) The component parts of each tube
unit shall be:

(1) Dsasigned, construected, and fitted
to minimize the chance of hazard to the
user;

(2) Assembled in a manner which per-
mits easy access (D for inspection and
repair of functional parts and (i) to
parts which require periodic cleaning.

(e) The accuracy of gas detector tube
units shall be such that measurements
made by these units, when used in ac-
cordance vith the applicant’s instruc-
tions, produce measurements of con-
taminant concentrations within =25
percent of the actual value at concentra-
tions of 1, 2, and 5 times the test stand-
ard of the contaminant of inferest, and
within £35 percent of the actual value
at one-half the test standard.

() Gas detector tubes shall continue
to meet the performance standards of
this part from the date of manufacture
until the expiration date, if the tubes
are stored according to the applicant’s
instructions during ihe elapsed time.

§ 84.21 Length-of-stain  iype detector
tubes.

(a) In addition to requirements stated
in § 84.20, Iength-of-stain type detector
tubes shall either: ‘

(1) Produce a minimum length of
stain such that the calibration point on
the calibration chart or curve for a con-
centration equal to the fest standard for
the gas to be detected shall correspond
to a stain length of 15 mm or greater;
or

(2) At a concentration equal to the
test standard for the gas to be detected,
produce a stain with such & clear and
sharp end point that the following re-
quiremert is met:

£<0.10

P

where:

c=the standard deviation of the tube read-
ings obtained from three or more inde-
pendent tube readers when reading an
individual stained tube,

X =mean value of the tube readings.

The applicant shall demonstrate to the
satisfaction of the Institute by means of
data and test results that the tubes meet
the above requirement. Such tests must
be reproducible by the Institute.

(b) Channeling of airfiow through the
detector tube shall be minimized so that
the maximum variation of stain length
around the circumierence of the tube at
the interface between stained and un-
stained reagent shall ke such that:

?50.30
where:

AL=L,—L, .

L,=The concentration value indicated by
the length of stain at the side of the
tube where the stain is fartnhizsht ex-
tended along the tube’s lomgzizudinal
exis,

L, =The concentration value indicated by
the length of stain et the side of the
tube where the stain is least sxtended
along the tube’s longitudinal zxis.

M=The median value between L, and L..

(¢) Gas detector tubes shall be zssem-
bled so that the packing which inter-
faces with the indicator reagent at the
stained end of the tubeis at a right angle
to the longitudinal axis of the tzte and
shall be such that the distance along the
tube’s longitudinal axis from ths point
at which the packing is farih
tended toward the reagent fo th
at which the packing is least exte:
toward the reagent shall not
2 mm.

§ 84.22 - Color-intensity type detector
tubes.

In addition to requirements stzted in
§ 8420, color-intensity type Ccztector
tubes shall meet either of the Iollow-
ing requirements:

(a) A sufiicient rumber of color charts
and sampling volume combinations shall
be provided to:

(1) Cover the range from 0.5 tg 1.5
times the test standard in increments not
greater than .25 times the test stendard.

(2) Cover the rznge from 1.5 to 3
times the test standard in increments not
greater than 0.5 times the test standard.

(3) Cover the range from 3 to 5 times
the test standard in increments not
greater than the test standard.

A color comparison chart and corre-
sponding sampling volume shall be pro-
vided for each of the discrete increments
indicated above; or

Reproduced from
best available copy

Y
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(b) A sufficient number of color charts
and sampling voiume combinatio::s shall
be provided so that the following require-
ment is met when readings are obtained
by interpolation between color compari-
sot: charts:

Z<0.10
X
where:
o=the standard deviation of the fube read-
ings obtained from three or more inde-
pendent tube readers when reading an
Individual stained tube.
X =mean value of the tube readings.

The applicant shall demonstrate to the
satisfaction of the Institute by means of
data and test results that the tubes meet
the above requirement. Such tests must
be reproducible by the Institute.

§ 84.23 Calibration.

(a) Gas detector tubes from each
batch of tubes of the applicant shall be
tested by the applicant for accuracy of
contaminant concentration measure-
ment by using the tubes to sample known
concentration of contaminants.

(b) All applicant-supplied correction
factors for temperature, relative humid-
ity, pressure, and other pertinent varia-
bles shall be applied to the tube readings
before evaluating such readings for ac-
curacy.

(¢) Routine calibration of each batch
of tubes by the applicant shall be con-~
cducted at ambient room temperature in
the range of 65-85° F. (18.3-29.5° C..
Relative humidities shall be adjusted
approximately to 50 percent, except for
cases in which the presence of a suvstan~
tinl amount of water vapor would result
in unstable contaminant concentrations,
interfere with concentration monitoring
systems, or cofherwise cause a disturp-
ance of test conditions. In such cases, a
lower relative humidiiv may be used.

(d) The applicant shall perform tube
calibration tests on gas detector tubes
from each batch of its tubes at concen-~
trations of 0.5, 1, 2, and 5 times the
test standard for the specific gas or vapor
to be detected.

(e) Calibration concentrations chall
be generated using one of the following
methods:

(1) A dynamic contaminant genera-
tion system, as by a gas saturating
method (emplorving the vapor pressure
of the substance), permeation tube de-
vices, or other instruments or devices
which generate gases at a steady, meas-
urable rate.

(2) An analyzed gas mixture from a
pressurized cylinder.

(3) A static concentration system as
one prepared by injecting a known mass

of a liquid contaminant into a sealegd
container of known volume and allowing
time for evaporation and the equilibra-
tion of adsorption and desorption on con-
fainer walls.

(4) Any other method approved by the
Institute.

(f) Independent chemical or physical
analysis shall be used by the applicant to
verify the test concentration of the gas
generated pursuant to paragraph (e) of
this section, except in the case when no
independent method of acceptable accu-
racy has been developed.

(g) The applicant shall test gas de-
tector tubes in the presence of interfer-
ing gases to verify the applicant’s stated
interference levels and to determine what
additional gases might also interfere with
detector tube readings and to what de-
gree such interferences might occur.

§ 84.24 Aspirating pumps.

(a) Aspirating pumps for drawing the
air to be sampled with detector tubes
shall be free from leakage which can
result in erroneously low tube readings,
and shall be calibrated by the applicant
to sample at whatever flow rate is
deemsad appropriate by the applicant in
order to assure accurate measurements.

th) After the pump has heen evacu-
ated, leakage per minute shail noi be
more than 3 percent of the pump’s voi-
ume capacity in a single stroxe when the
pump inlet is plugged.

(¢) Flow control devices, if used, shall
regulate the flow rate to within +10 per-
cent of the rate stated by the applicant
for each flow rate control device.

(d) Pumps shall be calibrated by the
applicant to insure that they are capa-
ble of sampling accurately the stated
volume at the stated flow rate. Subse-
quent to a check of proper flow rate and
volume, the pump shall be capable of
drawing 100 full-capacity strokes of air
without deviating more than 10 percent
from the czlibration flow rate.

(&) The pump shall be capable of
drawing the volume stated by the ap-
plicant to within =5 percent of said
volume. A properly maintained pump
shall be able to continue to draw this
volume throughout its normal working
lifetime.

(f) The performance of the discharge
check valve system shall be such that
when 10 consecutive pump strokes arc
taken, the total volume of air ¢rawn into
the pump through its inlet minus the
total volume discharged through the
pump inlet shall be within 5 percent of
10 times the pump’s volume capacity for
a single stroke.

-
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Subpart C—Quality Control
§ 84.30 Filing quality control plans.

Quality control plans shall be filed by
the applicani as & part of each applica-
tion submitted pursuant to § 84.3.

§ 84.31 Contents of quality control plan,

" {a) Each q@ality control plan shall
contain provisions for the management
of quality, including: (1) Requirements
for the production of quality data and
the use of quality control records; (2)
control of engineering drawings, docu-
mentations, and changes; (3) control
and calibration of measuring and test
equipment; (4) control of purchased
material to include incoming inspection;
(5) batch identification, control of proc-
esses, manufacturing, fabrication, and
assembly work conducted in the appli-
cant’s plant; (6) audit of final inspec~
tion of the completed product; and, ()
the organizational structure necessary to
carry ouf these provisions.

(b) Each final insvection quality con-
trol plan shall include a procedure for
the selection of a sample of detector
tuhes, pumps, and accessory equipment
for testing in accordance with MII~—
STD-105D “Sampling Procedures and
Tables for Inspection by Attributes,” or
MIT-STD-414, “Sampling Procedures
and Tables for Inspection by Variables
for Percent Defective,” or from a com-
bination of such sampling procedures, or
equivalent plan approved by the Insti-
tute.

(c) The sampling plan shall include
a list of the characteristics to be meas-
ured, inspected, or tested by the appli-
cant. These charactearistics shall be clas-
sified according to the potential effect of
each defect and grouped into the follow-
ing classes:

(1) Special. Tube reading accuracy.

(2) Critical. A defect which will make
the product completely inoperative or
render it unusable for its intended pur-
pose.

(3) Major. A defect other than criti-
cal, that is likely fto result in failure, or
to reduce materially the usability of the
detector tube system in its intended
purpose.

(4) Minor. A defect that is not likely
to reduce materially the usability of the
detector tube system for its intended pur-
pose, or is a departure from established
standards having litile bearing on the
effective use or operation of the detector
tube system.

(d) For each characteristic required
to be tested or inspected, the test meihod
to be used by the applicant for quality
control inspection shall be described in

detail.

(e) For those characteristics for which
an alternate inspection level has been
requested pursuant to parsgraph (n) of
this section, the alternate level proposed
and supporting evidence for ifs seiection
shall be given.

(£) Each item manufactured shall ke
100 percent inspected for defects in gl
critical characteristics excent where tests
are destructive, and all defective items
shall be rejected.

(g) The acceptable quality Ilevel
(AQL) for each special, critical, major
or minor defect, so ciassified by the appii-
cant shall be as follows:

(1) Special—6.5 percent.

(2) Critical—0 percent (where tests sare
nondestructive), 1.0 percent (where tests are
destructive).

(3) Major—2.5 percent.

(4) AMinor—<£.0 percent.

(h) Inspection level IT a5 descrihed in
MIT-STD-414 shall be used for special
characteristics and destructive tests for
critical characteristics except when the
applicant’s request for an alternate in-
spection level has heen avproved by the
Institute. Inspection level I as dzscribed
in MIT~-STD-105, or inspection level IV
as described In MII~ST1-414 shzall ke
used for major and minor characteristics
except when the applicant’s reguest for
an alfernate inspection level hes been ap-
proved by the Institute. The request for
an alternate inspectionlevel shall include
sufficient evidence that smaller sample
sizes are necessary and larger sampling
risks can be tolerated.

§ 84.32 Approval of plan.

(a) - Each quality control plan sub-
mitted in accordance with this subpart
shall be reviewed by the Instifute to
determine its effectiveness in maintain-
ing compliance with the construction and
performance requirements set forth in
subpart B of this part. .

(b) In the event the qualily control
plan submitted by the applicant will not,
in the opinion of the Institute, ensure
adequate quality control, the titute
shall, as necessary, recuire the applicant
to modify the procedures and testing re-
quirements of the plan prior to epproval
of the plan and issuance of any
certificate. :

(¢) Apvroved quality control plans
shall constitute a part of and be incor-
porated into any certificate issued by the
Institute, and compliance with such
plans by the applicant shall be a condi-
tion of certification.

26



§84.33 Title 42—Public Health

§ 84.33 Quality control records.

(a) The applicant shall maintain
quality control insnection records suffi-
cient to carry out the procedures
required in MIL-STD-105D or MII~
STD-414.

(b) The Institute reserves the right, at
reasonable times, to have its qualified
representatives inspect, without prior
notice, the applicant’s quality conirol
test methods, systeins, equipment, and
records, and to interview any employee
or agent of the applicant who conducts
quality control tests.

Incorporation by reference provision ap-
proved by the Director of the Federal
Register March 5, 1973,



Respiratory Protective Devices

Approval or certificaton of personal protective devices and industrial

hazard measuring instruments, performed today by the National Institute for
Occupational Safety and Health, is based on regulations developed for
respiratory protective devices by the U.S. Department of the Imnterior,

Bureau of Mines. From 1919 to 1973, the Bureau performed tests and issued
approvals on respirators for coal mine use, from its Pittsburgh, PA laboratories.
On March 25, 1972, in accordance with the Federal Coal Mine Health and Safety
Act qf 1969, the Bureau and NIOSH issued joint regulations for respiratot
approval in the Federal Register (37 FR 6244)., These regulations were

amended on March 15, 1973, (38 FR 11458) when the Bureau officislly transferred
testing of these devices to the NIOSH Testing and Certification Laboratory

at Morgantown, West Virginia. Regulations for respirator approval are
incorporated in Federal Regulations as Title 30 CFR Part 11. Approvals under

these regulations are issued jointly by the Bureau and the Institute.

Respirators included in lists appearing in this publication wére all issued
under the most recent regulations, described as Part 11. Respirator approvals
issued by the Bureau under older regulatiomns are scheduled to expire at a
future date. After that date, users should purchase only new devices approved
under Part 11 and manufactured under strict quality contrcl requirements,
although they may continue to use older respirators for reasonable times

that will be established by the Bureau and NIOSE to permit orderly replacement
with new devices. Announcement of the expiration date for older respirator
approvals and the terminal use dates for older respirators now in use, will

be made by publication in the Federal Register.
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The fdllowing respiratory protective devices have been approved by the
U.S. Department of the Interior, Bureau of Mines and the U.S. Department
of Health, Education, and Welfare, National Institute for Occupational

Safety and Hezalth, as of February 28, 1974:

Self-Contained Breathing Apparatus

i. BioMarine part numbers 45-801 and 45-701 (with part numbers 45-200 sorbent

canister), forty-five-minute compressed-oxygen self-contained breathing
apparatus. Approval TC-13F-27, issued to BioMarine Industries, Inc.,

September 7, 1973.

2. Lear Siegler part number 202000, five-minute compressed-air self-contained

breathing apparatus for escape only. Approval TC-13F-28 issued to Lear

Siegler, Inc., October &4, 1973.

3. MLSA(:> part numbers 457153, 457154, 95066 and 96363, one-half-hour

compressed—air demand-type self-contained breathing apparatus. Approval

TC-13F-29 issued to Mine Safety Appliances Co., November 2, 1973.,

R .
4, MSAN~ part numbers 95069 and 96338, one-half-hour compressed-air pressure-

demand-type self-contzined breathing apparatus. Approval TC-13F-30, issued

to Mine Safety Appliances Co., November 2, 1973.

5. Lockheed part number 5537517-501, one-hour oxygen-generating self-

contained breathing apparatus for escape only. Approval TC-13F-31, issued
to Lockheed Missiles and Space Co., November 5, 1973. This approval applies

to units with serial numbers 0000102 through 0000201, inclusive.



6. Siebe Gorman part number 013831.04 (with part number 029697.01 sorbent

canister) three-hour liquid-oxygen breathing apparatus. Approval

TC-13F-32, issued to Siebe Gorman Ltd., November 23, 1973.

7. Survivair part numbers 9081-14 and 9881-14 combination five-minute

compressed-air demand-~type self-contained breathing apparatus for escape
only and type C demand-type supplied-air respirator. Approval

TC-13F-33, issued to Survivair, Div., U.S. Divers Co., February 11, 1974,

8. Survivair part numbers 9081-12 and 9881-12 combination five-minute

compressed-air demand-type self-contained breathing apparatus for escape
only and type C demand-type supplied air respirator. Approval TC-13F-34,

issued to Survivair Div., U.S. Divers Co., February 11, 1974.

9. Survivair part numbers 9065-03 and 9865-03 fifteen-minute compressed-

air demand-type self-contained breathing apparatus for escape only. Approval

TC-13F-35, issued to Survivair Div., U.S. Divers Co., February 11, 1974,

10. Survivair part numbers 9069-02, 9069-11, 9869~-02, and 9869-11 five-

minute compressed-air demand-type self-contained breathing apparatus for
escape only. Approval TC-13F-36, issued to Survivair Div., U.S. Divers Co.,

February 11, 1974.



Supplied-Air Respirators

1. Cesco Safety Products PI-800-series supplied-air respirators (types

C or CE continucus—-flow). Approval TC-19C-64, issued to Parmalee

Industries, Inc., September 26, 1973.

2, United States Safety Service PI-800-series supplied-air respirators

(types C or CE continuous—flow). Approval TC-19C-64, issued to Parmalee

Industries, Inc., September 26, 1973.

3. Survivair part numbers 9011-12 and 9811-12 supplied-air respirators

(tvpe C demand-type). Approval TC-19C-65, issued to Survivair Div.,

U.S. Divers Co., February 11, 1974,

4, Survivair part numbers 9011-14 and 9811-14 supplied-air respirators

(type C demand-type). Approval TC-19C-66, issued to Survivair Div.,

U.S. Divers Co., February 11, 1974.

5. Survivair part numbers 9011-13 and 9811-13 supplied-air respirators

(type C demand-type). Approval TC-19C~67, issued to Survivair Div.,

U.S. Divers Co., February 11, 1974,

6. Survivair part pumbers 9011-15 agnd 9811-15 supplied—air respirators

(type C demand-type). Approval TC-19C-68, issued to Survivair Div.,

U.S. Divers Co., February 11, 1974,






Dust, Fume, and Mist Resgpirators

1. 3M model number 8710 single-use respirator for respiratery protection

against pneumoconiosis and fibrosis-producing dusts. Approval TC-21iC-132,

issued to 3M Company, May 24, 1972.

(R)
2. MSANSpart number 459440 respirator (with part number 459595(10) or

459693(100) filters) for respiratory protection against dusts and mists

having & time-weighted average not less than 0.05 mg/M3 or 2 mppci, and
asbestos—~containing dusts and mists. Approval TC-21C-133, issued to

Mine Safety Appliances Co., October &4, 1972,

R . , .
3. MSA™ part number 459438 respirator (with part number 459594 filters)

for respiratory protection against dusts, fumes, and mists having a time-
- welighted évérage not less than 0.05 mg/Ms or 2 mppcf, radon daughters
attached to the above dusts, fumes, and mists, and asbestos-containing
dusts and mists. Approval TC-21C-134, issued to Mine Safety Appliances,

Co., October 27, 1972.

4, MSA. part number 459439 respirator (with part number 459593 filters)
for respiratory protection against dusts, fumes, and mists having a time-
weighted average less than 0.05 mg/M3 and radionucliides. Approval TC-21C-135,

issued to Mine Safety Appliances, Co., October 27, 197Z.

5. 3¥ part numbers W5002, W5003, W5005, and W5201 powered air purifying

respirators (with W2031 filter and W2009 back pack harness or W2008

mechine mounting) for respiratory protection against dusts, fumes, and

mists having a2 time~weighted average less than 0.05 mg/Ms or 2 mppck.



Approval TC-21C-136, issued to 3M Company, June 20, 1973.

6. 3M part number W5006 powered air—purifying respirator (with W2031

filter and W2009 back pack harness or W2008 machine mounting) for respiratory

protection during abrasive blasting. Approval TC-21C-137, issued to

3M Company, June 20, 1973.

7. MSA part number 96000 or 457344 respirator (with part number 96077

filters) tor respiratory protection against dusts and mists having a time-
weighted average not less than 0.05 mg/M3 or 2 mppcf. Approval TC-21C-138,

issued to Mine Safety Appliances Co., October 25, 1973,

8. Willson 560 respirator (500-series respirator with R60 filter) for

respiratory protection against dusts and mists having a time-weighted average
not less than 0.05 mg/M3 or 2mppcf, and asbestos-containing dusts and mists.
Approval TC-21C-139, issued to Willson Products Div., ESB Inc.,

January 24, 1974.

9. Willson 1210 fespirator (1200-series respirator with R10 filters) for

respiratory protection against dusts and mists having a time-weighted
average not less than 0.05 mg/M3 or 2 mppcf, and asbestos-containing dusts
and mists. Approval TC-21C-140, issued to Willson Products Div., ESB Inc.,

January 23, 1974.



25

10. Willson 1211 respirzator (1200—séries respirator with Ril filters) for

respiratory protection against dusts, fumes, and mists having a time-
weighted average not less than 0.05 ﬁg/Ms,vdusts and mists having a time-
weighted average not less than 2 mppcf, and asbestos-containing dusts and
mists. Approval TC-21C-141, issued to Willsonm Products Div., ESB Imc.,

January 22, 1974.






Chemical-Cartridge Respirators

e
R
1, MSAN part number 459433 respirator (with part number 459315

cartridges) for respiratory protection againét not more than 1,000 ppm
organic vapors, dusts and mists having a time-weighted average not less
than 0.05 mg/M3 or 2 mppcf, and asbestos-containing dusts and mists.
Approval TC-23(C-40, issued to Mine Safety Appliances Co., October 13, 1972.
(For dusts and mists, add part numbers 459595(10) or 45%693(3i00) filters

and 459027 covers to the above.)

7o
2. MSAXE?APart number 459434 respirator (with part number 459316

cartridges) for respiratory protection against not more than 10 ppm
chlorine, 50 ppm sulfur dioxide, or 50 ppm hydrogen chloride, dusts and
mists having a time;weighted average mof less than 0.05 mg/M3 or 2 mppef,
and asbestos—containing dusts and mists. Approval TC-23C-41, issued to Mine
Safety Appliances Co., October 13, 1972. (For dusts and mists, add part
numbers 4£59595(10) or 459693(100) filters and 459027 covers to the above.)
G&.

3. MsA fgpart number 459436 respirator (with part number 459318

cartridges) for respiratory protection againét not more than 300 ppm
ammonia or 100 ppm methylamine, dusts and mists having a time-weighted
average not less than 0.05 mg/M3 or 2 mppcf, and asbestos-containing

dusts and mists. Approval TC-23C-43, issued to Mine Safety Appliances Co.,
October 31, 1972 (For dusts and mists, add part numbers 459595(10) or

459693 (100) filters and 459027 covers to the above.)



e
4, MSA‘-»R part number 459435 respirator (with part numbers 459317

cartridges) for respiratory protection against not more than 1,000 ppm
organic vapors, 10 ppm chlorine, 50 ppm hydrogen chloride, or 50 ppm
sulfur dioxide, dusts and mists having a time-weighted average not less
than 0.05'mg/M3 or 2 mppcf, and asbestos-containing dusts and mists.
Approval TC-23C-47, issued to Mine Safety Appliances Co., October 31, 1972,
(For dusts and mists, add part numbers 459545(10)or 459693(100) filters

and 459027 covers to the above.)

5. MsAlR part number 459453 respirator (with part number 459452

cartridges) for respiratory protection against not more than 10 ppm chlorine,
50 ppm hydrogen chloride, or 50 ppm sulfur dioxide, dusts and mists having

a time-weighted average not less than 0.05 mg/M3 or 2 mppcf, and asbestos—~
containing dusts and mists. Approval TC-23C-42, issued to Mine Safety
Appliances Co., January 2, 1973. (For dusts and mists, add part number

73654 filters and part number 11147 retainers to the above.)

6. Msa\R: part number 85558 respirator (with part number 42876 cartridges)

for respiratory protection against not more than 300 ppm ammonia or 100 ppm
nethylamine, dusts and mists having a time-weighted average not less than
0.05 mg/M3 or 2 mppcf, and asbestos-containing dusts and mists. Approval
TC-23C-44, issued to Mine Safety Appliances Co., January 2, 1973. (For
dusts and mists, add part number 73654 filters and part number 11147

retainers to the above.)
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7. MSA part number 85557 respirator (with part number 10340 cartridges)

for respiratory protection against not more than 1,000 ppm organic vapors,

10 ppm chlorine, 50 ppm hydrogen chloride, or 50 ppm sulfur dioxide, dusts
and mists having a time-weighted average not less than 0.05 mg/M3 or 2 mppck,
and asbestos—containing dusts and mists. Approval TC-23C-46, issued to

Mine Safety Appliances Co., January 2, 1973. (For dusts and mists, add

part number 73654 filters and part number 11147 retainers to the above.)

Ri ‘ .
8. MSA<:> part number 459520 respirator (with part number 459519

cartridges) for respiratory protection against pesticides. Approval

TC-23C-45, issued to Mine Safety Appliances Co., March 6, 1973.

. 9, MSA part number 85556 respirator (with part number 44135 cartridges)

for respiratory protection against not more than 1,000 ppm organic vapors,
dusts and mists having a time-weighted average nhot less than 0.05 mg/M3 or
2 mppcf, and asbestos-containing dusts and ﬁists. Approval TC-23C-48,
issued to Mine Safety Appliances Co., June 14, 1973. (For dusts and mists,

add part number 73654 filters and part number 11147 retainers to the above.)

10. Welsh Mznufacturing Co. part number 7501 respirator (with part number

7500-1 cartridges) for respiratory protection against mot more than 1,000 ppm
organic vapors. Approval TC-23C-49, issued to Welsh Manufacturing Co.,

October 10, 1973.
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11. Willson 1221 respirator (1200-series respirator with R21 chemical

cartridges) for respiratory protection against not more than 1,000 ppm
organic vapors. Approval TC-23C~50, issued to Willson Products Div.,

ESB Inc., January 31, 1974.

12, Willson 122110 respirator (1200-series respirator, with R21 chemical car-

tridges, R10 filters, and R682 filter retainers) for respiratory protection agains

not more than 1,000 ppm organic vapors, dusts and mists having a time-

3
weighted average not less than 0.05 mg/M or 2 mppef, and asbestos-—
containing dusts and mists. Approval TC-23C-51, issued to Willson Products

Div., ESB Inc., January 31, 1974.

13. Willson 122113 rvespirator (1200-series respirator with R21 chemical

cartridges and R13 filters) for respiratory protection against not more

than 1,000 ppm organic vapors, dusts, fumes, and mists having a time-
weighted average not less than 0.05 mg/M3, dusts and mists having a time~
weighted average not less than 2 mppcf, and asbestos—~containing dusts and
mists. Approval TC-23C-52, issued to Willson Products Div., ESB Inc.,

February 1, 1974.

14. Willson 122114 respirator (1200-series respirator with R21 chemical

cartridges, R14 filters, and R683 filter retainers) for respiratory

protection against (1) mists of paints, lacquers, and enamels, (2) not
more than 1,000 ppm organic vapors, or (3) any combination thereof. Approval

TC-23C-53, issued to Willson Products Div., ESB Inc., Feburary 1, 1974.
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15. Willson AGRI-TOX-2 respirator (1200-series respirator with R21

chemical cartridges, Ri5 filters, and R683 filter rétainers) for

respiratory protection against pesticides. Approval TC-23C-54, issued to

Willson Products Div., ESB Inc., January 30, 1974.






Names and Addresses of Manufacturers of

Approved Respiratory Protective Devices

BioMarine Industries, Inc., 303 W. Lancaster Ave., Devon, PA 19333,
Lear Siegler, Inc., 714 North Brookhurst St., Angheim, CA 92803.
Lockheed Missiles & Space Co., 1111 Lockheed Way, Sunnyvale, CA 94088,
Mine Safety Appliances Co., 201 N. Braddock Ave., Pittsburgh, PA 15208.
Parmalee Industries, Inc. P.0. Box 1237, Kamsas City, MO 64141,

Siebe Gorman, Ltd., Chessington Suirey, England,

Survivair, Division of U.S. Divers Co., 3323 W. Warner Ave.,

Santa Ana, CA 92702
3 Company, 3M Center, St. Paul, MYy 55101,
Welsh Manufacturing Co., 9 Magnolia Street, Providence, RI 029809

Willson Products Div., ESB Imc., P.0. Box 622, Reading, PA 19603.
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Air supply source; hand-operated
or motor driven sair blowers;
Type A supplied-air respirators;
minimum requirements.

Terminal fittings or chambers;
Type B supplied-air respirators;
minimum 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 supplied-air respirator;
minimum requirements.

Type C supplied-sir respirator,
continuous flow class; mini-
mum requirements.

Type C supplied-air respirator,
demand and pressure demand
class; minimum requirements.

Alr-supply line tests; minimum
requirements.

Harness test; minimum require-
ments.

Breathing tube test; minimum
requirements,

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

Alrflow resistance test; Type B
and Type BE supplied-air res-
pirators; minimum require-
ments,

Alrflow resistance test; Type C
supplied-air respirator, con-
tinuous flow cless and Type
CE supplied-air respirator;
minimum requirements.

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



Sec.
11.124-14

11.124-15
11.124-16

1112417
11.124-18

11.124-19

11.124-20

11.124-21

11.124-22
11.124-23

1112424
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Alrflow resistance test; Type C
supplied-air respirator, pres~
sure-demand cless; minimum.
requirements.

Exhalation valve leakage test.

Man tests for gases and vapors;
supplied-air respirators; gen-
eral performance requirements.

Man tests for gases and vapors;
Type A and Type AE respira-
tors; test requirements.

Man tests for gases and vapors;
Type B and Typs BE respira~
tors; test requirements.

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

Man test for gases and vapors;
Type C stinplied-air respirators,
demand and pressure-demend
classes; test requirements.

Tests for protection during abra-
sive blesting; Type AE, Type BE,
and Type CI supplied-air respi-
rators; general performance re-
quirements.

Test for protection.during abra-
sive blasting; Type AE sup-
plied-air respirator; test re-
quirements, .

Test for protection during abra-
sive blasting; Type BE sup-
plied-air respirator; test re-
quirements. '

Test for protection during sbra-
sive blasting; Type CE sup-
plied-air respirator; test re-
quirements.

Subpart K—Dust, Fume, and Mist Respiraiors

11i.130
11,131
11.132

'11.183
11,134
11.135
11.136

11.137
11,138
11.138

11.140

311.140-1

Dust, fume, and mist respirators;
description.

Dust, fume and mist respirators;
required components.

Breathing tubes; minimum re-
quirements,

Harnesses; instalistlon and con-
struction; minimum require«
ments,

Respirator containers; minimum
requirements.

Half-mask fncepleces, full face-

pieces, hoods, helmets, and
mouthpleces; ff; minimum
regulirements.

Facepieces, hoods, snd helmets;
eyepleces; minimum require-
ments. )

Inhsalation and exBalzation valves;
minimum requirements.

Head harnesses; minimum re-
quirements.

Alr velocity and noise levels;
hoods and helmets; minimuni
regquirements.

Dust, fume, and mist respirators;
performance requirements;
general.

Isoamyl acetate tightness test;
dust, fume, and mist respira-

Sec.

11.140-2

11.140-3
11.140-4
11.140-5

11.140-6
11.140-7
11.140-8

11.140-9

11.140-10

11.140-11

11.140-12

tors designed for respiratory
protection agminst fumes of ,
various metals having an sir
contamination level not  less
than 0.05 milligram per cubic
meter; minimum requirements.

Iscamyl acetaie tightness test;
respirators designed for respira~
tory protection against dusts,
fumes, and mists having en air
contaniination level less than
0.05 milligram per cublc meter,
or agsinst radionuclides; mini-
mum requirement‘s.

Afr-purifying filter tests;
formance requirements;
eral.

Silica dust test; simgle-use or re-
usable filters; minimum re-
guirements.

Silica dust test; single-use dust
respirators; minimum reguire-
ments.

Lead fume test; minimum re-
quirements,

Silica mist test; minimum re-
quirements.

Tests for respirators designed for
respiratory protection against
more than one type of dispér-
soid; minimurmn requirements.

Airflow resistance tests; sl dust,
fume, s&nd mist respirators;
minimum requirements.

Exhalation valve leskage test;
minimum requirements.

DOP filter test; respirators de-
signed as respiratory protection
sgelnst dusts, fumes, end mists
heving an air contamination
Ievel less than 0.05 milligram
per cubic meter and against
radionuclides; minimum re-
quirements,

Sillca dust loading test; respira-
tors - designed as protection
against dusts, fumes, and mists
having. an eir contaminstion
level less than 0.05 milligrem
per cublec meter and against
redionuclides; milnimum zre-
qulrements.

per-
gen-

Subport L—Chemicel Cartridge Respirators

11.150
11151
11.152
11.153
11154

11.155

11.156

11.157

11.158

Chemical cartridge respirators;
description.

Chemical cartridge respirstors;
required components.

Cartridges in parallel; resistance
requirements.

Cartridges; color and merkings;
requirements.

Filters used with chermical eart-
ridges; location; replecenient.
Breathing tubes; minimura re-

quirements.

Harnesses; installation and cen-
struction; minimum reguire-
ments. .

Respirator contziners; miniimum
requirements.

Haolf-mask facepieces, full face-
pieces, mouthpisces, hoods, and
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Sec.
helmets; fit; minimum require~
ments.

11.158-1 Facepieces, hoods, and helmets;
eyepieces; minimum require-
ments.

11.159 Inhsalation and exhalation valves;
minimum requirements.

11.160 Head harnesses; minimum re-
quirements.

11.161 Afr velocity and noise levels;
hoods and helmets; minimum
requirements.

11.162 Chemical cartridge respirators;
performance requirements; gen-
eral,

11.162-1 Breathing rekistance test; mini-
mum requirements.

11.162-2 Exhalation valve leakage test;
minimum requirements.

11.162-3  Facepiece test; minimum require-
ments.

11.162-4 Lacquer and enamel mist tests;
respirators with filters; mini-
mum requirements; general.

11.162-5 Lacquer mist test; minimum re-
quirements.

11.162-8 Enamel mist test; minimum re-~
guirements.

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

11.162-8 Bench tests; gas and vapor tests;
minimum requirements; gen-
eral,

Subpart M—Pesticide Respirators

11.170 Pesticide respirators; description.

11171 Pesticide respirators; required
components.

11,172 Canisters and cartridges in paral-
lel; resistance requirements.

11.173 Canisters and cartridges; color
and markings; requirements.

11.174 Filters used with canisters and
cartridges; location; vreplace-
ment.

11.175 Breathing tubes; minimum re-
quirements.

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

11177 Respirator containers; minimum
requirements.

11.178 Half-mask facepleces, full face-
pleces, hoods and helmets, and
mouthpieces; fit; minimum re-
quirements.

11.179 Facepleces, hoods and helmets;
eyepieces; minimum require-
ments.

11.180 Inhalation and exhalation valves;
minimum requirements,

11.181 Head harnesses; mminimum re-
quirements.

11.182 Alr velocity and nolse levels;
hoods and helmets; minimum
requirements.

11.183 Pesticide respirators; performance
requirements; general.

11.183-1 Breathing resistance test; mini-
mum reguirements.

11.183-2 Exhalation valve leakage test;
minimum requirements.

11.183-3  Faceplece test; minimum require~
ments.

Sec.

11.183-4 Silica dust test; minimum re-
quirements.

11.183-56 Lead fume test; minimum re-
quirements.

11.183-6  Dioctyl-phthalate test; minimum
requirements,

11.183-7 Bench tests; minimum require-
ments,

AvuTHORITY: Secs. 202(h), 204, and 508, 83
Stat. 763, 764 and 803; 30 U.S.C. 842(h), 844
and 957; secs. 2, 3, and 5, 36 Stat. 370, as
amended 37 Stat. 681; 30 U.S.C. 8, 5, and 7;
sec. 8(g), 84 Stat. 1600; 29 U.S.C. 657(g).

Sovrce: 37 FR 6244, Mar. 25, 1972, unless
otherwise noted.

Subpart A—General Provisions
§ 11.1 Purpose.

The purpose 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 Institute under the
provisions of this part; (¢) to provide for
the issuance of certificates of approval or
modifications 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 requirements and to prescribe
methods to be employed by the Institute
and by the applicant in conducting in-
spections, examinations, and tests to
determine the effectiveness of respirators
used during entry into or escape from
hazardous atmospheres.

{37 FR 6246, Mar. 25, 1972, as amended at
38 TR 6993, Mar. 15, 1973}

§ 11.2 Approved respirators.

(a) Until March 30, 1974, respirators
or combinations of respirators shall be
considered to be approved for use during
entry into hazardous atmospheres, es-
cape from hazardous mine atmospheres,
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 11; or (2) fabri-
cated, assembled, or built under any
approval, or any modification thereof,
issued by the U.S. Bureau of Mines, De-
partment of the Interior, in accordance
with the schedules set forth below; and
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(3) maintained in an approved condi-
tion:

(i) Self-contained Breathing  Appa-
ratus, Bureau of Mines Schedules 13,

March 5, 1919; 134, 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, 1855.

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

(iv) Filter-type Dust, Fume, and Mist
Respirators, Bureau of Mines Schedule
21B, January 19, 1965.

(v) Nonemergency Gas Respirators,
Bureau of Mines Schedule 23B, August 4,
1959. -

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

{37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6093, Mar. 15, 1973]

§11.2-1 Seclection, fit, use, and mainte.
mance of approved respirators.

In order to insure the mazimum
amount of respiratory protection, ap-
proved respirators shall be selected,
fitted, used, and maintained in accord-
ance with the provisions of the American
National Standard Practices for Respir-
story Protection, Z88.2, obtainable from
Awmerican National Standards Institute,
Inc., 1430 Broadway, New  York, NY
10018. :

§ 11.3 Definitions.

As used in this part—

(a) *“Alr Contamination Level” means
the standards of contaminant levels pre-
scribed by the Secretary of Labor in ac<
cordance with the provisions of the Occu-
pational Safety and Health Act of 1970
(Public Law 91-5926; 84 Stat. 1590). ‘

(b) *“Applicant” means an individual,
partnership, company, corporation, asso-
ciation, or other organization that de-
signs, manufactures, assembles, or con-
trols- the assembly of a respirator and
who seeks to obtain a certificate of ap-
‘proval for stuch respirator.

(¢) “Approval” means g 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 guthorized to use and attzch an
approval label to any respirator, respira-
tor container, or instruction card for any
respirator manufactured or assembled
in conformance with the plans and spec-
ifications upon which the approval was
based, as evidence of such approval.

(d) “Approved” means conforming {o
the minimum requirements oi this
Part 11,

(e) “Auxiliary equipment” means &
self-contained breathing apparatus, the
use of which is limited in underground
mine rescue and recovery operations to
situations where the wearer has ready
access to fresh air and at least one crew
equipped with approved self-conrained
breathing apparatus of 2 hours or icniger
rating; is in reserve at a fresh-air base.

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

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

(h) “Concentration limits for rzdic-
nuclides” means the concentration limits
set forth in Appendix B, Table 1, Column
I of Title 10 CFR Part 20 by the Atomic
Energy Commissicn.

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

(§) “DOP” means a homogenous liguid
aerosal, having a particle diameter of
0.3 micrometer, which is generated by
vaporization and condensation of dicetyl
phthalate, '

(k) “Dust” means a solid mechanically
produced particle with a size ranging
from submicroscopic to macroscopie.

(1) Respirators *“for entry intoc and
escape from” means respiratory devices
providing protection during entry into
and escape from hazardous atmospheres.

(m) Respirators “for escape only”
means respiratory devices providing pro-
tection only during escape from hazard-
ous atmospheres.

(n) A “facepiece” or “mouthpiece’ is
g 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, cartridges,
filters, or respirable gas source. .

(0) “Final inspection” means that ge=
tivity carried out on & product after all
manufzcturing and assembly operations
are completed {o insure completeness and
adherence to performance or other speci-
fications, including satisfactory appear-
ance. '



§114 Title 30—Mineral Resources

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

(@) “Gas” means an aeriform fluid
which is in a gaseous state at ordinary
temperature and pressure.

(r) “Hazardous atmosphere” means:
(1) Any atmosphere containing a toxic
or disease producing gas, vapor, dusf,
fume, mist, or pesticide, either immedi-
ately or not immediately dangerous to
life or health; or (2) any oxygen-defi-
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
severe exposure to contaminants, such
as radioactive materials, which are likely
to have adverse cumulative or delayed
effects on health.

(w) “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, Educa-
tion, and Welfare.

(x) “Liquefied breathing gas"” means
oxygen or air stered 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 mhacroscopic.

(z) “Not immediately 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 prolonged
exposure.

(aa) “Oxygen deficient atmosphere”
means an atmosphere which contains an
oxygen partial pressure of less than 148
millimeters of mercury (19.5 percent by
volume at sea level).

(bb) “Pesticide” means (1) any sub-
stance or mixture of substances (includ-
ing solvents and impurities) intended to

prevent, destroy, repel, or mitigate any
insect, rodent, nematode, fungus, weed,
or other form of plant or animal life 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 liguids for subsequent
release as gases Or vapors.

(ce) “Powered air-purifying respira-
tor” means a device equipped with a 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-+2), and
atomic mass) which exists for a measur-
able time; decays or disintegrates spon-
taneously, emits radiation, and results in
the formation of new nuclides.

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

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

(gg) “Smoke” means the products of
Incomplete combustion of organic sub-
stances in the form of solid and liquid
particles and gaseous products in air,
usually of sufficient concentration to per-
ceptibility obscure vision.

(hh) “Testing and Certification Lab-
oratory” means the Testing and Certifi-
cation Laboratory, National Institute for
Occupational Safety and Health, 944
Chestnut Ridge Road, Morgantown, WV
26505,

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

{37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar, 15, 1973]

§ 11.4 Incorporation by reference.

In accordance with 5 U.S.C. 552(a) (1),
the technical publications to which ref-
erence is made in this Part 11, and which
have been prepared by organizations
other than the Bureau or the Institute,
are hereby incorporated by reference
and made a part hereof. The incorpo-
rated technical publications are avail-
able for examination at Approval and

ad)
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Testing, Health and Safety Technical
Support Center, Bureau of Mines, 4800
Forbes Avenue, Pittsburgh, PA 13213,
and at the Testing and Certification
Laboratory. In addition, copies of the
American National Standards Institute
Standard Z88.2-1969, “Practices for Res~
piratory Protection,” are available for
examination in every Coal Mine Health
and Safety District and  Subdistrict
Office.

[38 FR 6993, Mar. 15, 1973}

Subpart B—Application for Approval

§ 11.10 Application procedures.

() Inspection, examination, and test-
ing leading to the approval of the types
of respirators classified in Subpart F of
this part shzll be undertaken by the In-
stitute only pursuant to written applica-
tions which meet the minimum require-
ments set forth in this Subpart B.

(b) Applications shall be submitted to
the Testing and Certification Laboratory,
and shall be accompanied by a check,
bank draft, or rnoney order in the amount
specified in Subpart C of this part pay-
gble to the order of the National Insti-
tute for Occupational Safety and Health.

(c) Except as provided in § 11.64 and
in paragraph (e) of this section, the ex-
amination, inspection, and testing of 2ll
respirators shall be conducted by the
Testing and Certification Laboratory.

(d) Applicants, manufacturers, or
their representatives may visit or com-
municate with the Testing and Certifica-
tion Laboratory in order to discuss the
requirements for approval of any respi-
rator or the proposed designs thereof.
Mo charge shall be made for such consul-
tation and no written report shall be
issued to applicants, manufacturers, or
their representatives by the Institute as
a result of such consultation.

(e) Inspection, examination, and test-
ing of electrical components of respira-
tors that are required to be permissible
shall be tested in accordance with Part
18 of this chapter, and such components
shall be submitted to Approval and Test-
ing, Bureau of Mines, 4800 Forbes Ave-
nue, Pitisburgh, PA 15213.

{38 FR 6993, Mer, 15, 1973]

§ 11.11 Contents of application.

(a) Each application for approval shall
contain a complete written description of
the respirator for which approval is re-
aquested together with drawings and spec-
ifications (and lisis thereof) showing
full details of consfruction of the respi-
rator and of the materials used. Draw-
ings and specifications (and lists thereof)
shall be submitted 'n triplicate.

(b) Drawings shall be titled, num-~

bered, and dated; any revision dates shall
be shown on the drawings, and the pur-
pose of each revision being sought shall
be shown on the drawing or described
on an sttachment to the drawing to
which it applies.

(c) Each application for approval shall
contzin a proposed plan for quality con-
trol which meets the minimum require-
ments set forth in Subpart E of this part.

(d) Each application shall contain g
statement that the respirator has been
prefested by the applicant as prescribed
in § 11.64, and shall include the resulis
of such tests.

(e) Each application for approval shall
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 coperation included which will not be
incorpo_rated in regular production
processing,

§ 11.12 Delivery of respirators and com-
ponents by applicant; requirements.

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

(b) The applicant shall deliver, at his
own expense, the number of comnletely
assembled respirators and component
parts required for testing, to Testing and
Certification Laboratory.

(¢) Respirators and component parts
submitted for approval must be made
from materials specified in the applica-
tion.

(d) One completely assembled respira-
tor approved under tie provisions of
this part may be retained by the In-
stitute as a laboratory exhibit, the re-
maining respirators may be returned to
the applicant at his own expense, upon
written request within 30 days after no-
tice of approval. If no such request is
made, the respirators will be disposed of
by the Imstitute in such manner as it
deetns appropriate. :

() Where & respirator fails to mest
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 stch request is made,
the respirators will be disposed of by
the Institute in such manner as it deems
appropriate. - )
{87 FR 6244, Mar. 25, 1972, &s amended at
38 FR 6993, Mar. 15, 1973]
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Subpart C—Fees
§ 11.20 Exomination, inspection and
testing of complete respirator assem-
blies; fces.

Except as provided in § 11.22, the fol-
lowing fees shiall be charced by the
Institute for ihe examination, inspection
and testing of complete respirator
assemblies:

(a) Self-contained breathing ap-

paratus—
(1) Entry and escape, 1 hour or
MOTE e e $3, 500
(2) Entry and escape, less than 1
howr __________________._ 2, 750
(8) Escape Only o ccaee o 2, 000

(b) Gas masks, including pesti-
cide gas masks—

(1) Single hazard.____.__._____. 1,100
(2) Type N oo men 4,100
(c) Supplied-air respirators..__. 750

(d) Dust, fume and mist respi-
rators—

(1) Single particulate hazard hav-

Ing an Alr Contamination

Level more than 0.03 mg./

m.? or 2 million particles per

cubic 100t o 500
{2) Combination particulate haz-

ards having an Alr Contami-

nation Level more than 0.05

mg./m.3 or 2 milllon par-

ticles per cubie foot___.____ 750
{3) Particulate hazards having an

Alr Contamination Level

less than 0.05 mg./mJd or 2

million particles per cubic

foot, radon daughters_... 1,250
{4) All dusts, fumes and mists_. 2,000

(e) Chemical cartridge respira-

POrS e adae e 1, 150
() Paint spray resplrators_._._. 1,600
(g) Pesticide respirators__..__... 1, 600

{37 PR 6244, Mar. 25, 1972, as amended at
88 FR 6993, Mar. 15, 1973]

§ 11.21 Examination, inspection and
testing of respirajor componcenis or
subassemblies; fezs.

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

(a) FacepieCes .mmmeomeinn 8450
(b) Canisters oo 900
(c) Cartridges oo~ 600
(Q) FIlters v cecceeee 6350
(e) Hoses e 250
(f) BlOWerS oo 250
(8) Harnesses —ceceocoecomo oo 100

{87 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973)

§11.22 Unlisted fees; additicnal fees;
payment by applicant prior 1o ap-
proval.

(a) Applications for the examination,
inspection and testing of complete

respirator assemblies which are not listed
in §11.2¢, or for the examination, in-
spection, and testing of respirator com-
ponents or subassemblies which are not
listed in § 11.21, shall be accompanied
by the following ‘deposits:

BlY e 81,500
(2) Each individual component or
subassembly __. . .________ 500

The Bureau and the Institute reserve
the right to conduct any examination,
inspection or test they deem necessary
to determine the quality and effective-
ness of any listed or unlisted respirator
assembly or respirator component or
subassembly, and to assess the cost of
such examinations, inspections, or tests
against the applicant prior to the issu-
ance of any approval for such assembly,
component, or subassembly.

(¢) 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 components or
subassemblies shall he at the rate of
$100 per day for each man-day required
to be expended by the Institute.

(d) Upon completion of all examina-
tions. insvections. and tests of uuniisted
respirator assemblies or components, or
following the completion of any addi-

- tional examination, inspections, or tests
of listed assemblies, or components or
subassemblies, including retesting subse-
quent to disapproval, the Institute shall
advise the applicant in writing of the
total cost assessed and the additional
amount, if any, which must be paid to
the Institute as a condition of approval.

(e) In the event the amount assessed
by the Institute for unlisted assemblies,
or components or subassemblies is less
than the amount of the deposit sub-
mitted in accordance with paragraph (a)
of this section, the Institute shall refund
the overpayment upon the issuance of
any approval or notice ¢f disapproval.
[87 FR 6244, Mar. 25, 1972, as amended at
88 FR 63893, Mar. 15, 1973]

Subpart D—Approval and
Disapproval

§ 11.30 Certificates of approval; scope
of approval.

(a) The Bureau and the Institute
shall issue certificates of approval pur-
suant 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
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set forth in Subparts H through M of
this part, as applicable.

(b) The Bureau and the Institute will
nob issue certificates of approval for any
respirator component or for any respira-
tor subassembly.

{c) The Bureau and the Iustitute
shall not issue an informal notification
of approval. However, if the application
for approval, submitted in accordance
with §11.11, states that the submitted
respirator and component parts are only
prototypes, the Institute will examine, in-
spect, and test such respirator and com-
ponent parts in accordance with the
provisions of this Part 11. If, upon com-
pletion of such examinations, inspections
anad 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 resulis of the examina-
tions, inspections, and tests, and may
require him to resubmit respirators and
component parts made on regular pro-
duction teoling, with no operations in-
cluded which will not be incorporated in
regular production processing, for fur-
ther examination, inspection, and test-
ing, prior to issuance of the certificate
of approval.

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

{87 FR 6244, Mar. 25, 1972, as amended at
38 FR. 69894, Mar. 15, 1973]

§11.31 Certificates of approval; con-
tenls.

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

(b) The certificate of approval shall
specifically set forth eny 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 thereof) sub-
mitted by the applicant in accordance
with §11i.11. ‘These drawings and
specifications shall be incorporated by
reference in the certificate of approval,
&nd shall be maintained by the applicant.
The drawings and specifications listed in
each certificate of approval shall set forth
in detail the design &nd construction
reguirements which shall be met by the
applicant during commercial production
of the respirator,

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

(e) No test data or specific laboratory
findings will accompany any certificate
of approval, however, the Bureau or the
Institute will release pertinent test data
and specific findings upon written request
by the applicant, or as required by statute
or regulation.

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

[37 . FR 6244, Mar. 25, 1972, as amended at
38 FR 6994, Mar, 15, 1973]

§11.32 'Notice of disapproval.

(a) If, upon the completion of the ex-
aminations, inspections, and tests re-
quired to be conducted in accordance
with the provisions of this part, it is
found that the respirator does not mest
the minimum requirements set forth in
this part, the Bureau and the Institute
shall issue & written notice of disapproval
to the applicant.

(b) Each nctice of disapproval shall
be accompanied by all pertinent édata or
findings with respect to the defects of the
respirator for which approval was sought
with a view to the possible correction of
any such defects.

(¢) The Bureau and the Institute shall
not disclose, except to the applicant or
as required by statute or regulation, any
date, findings, or other information with
respect to any respirstor for which a
notice of disappoval is issued.

§11.33 Approval 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 harness, con-
tainer, canister, cartridge, filter, or other
component, together with instructiorns for
the use and maintenance of the
respirator shall be submitted to the Bu-
reau and the Institute for approval.

(b)Y Approval labels shail bear the
seals of the U.S. Bureau of Mines and the
Department of Health, Education, and
Welfare, the applicant’s name and ad-
dress, an approval number assigned by
the Instittte, and, where appropriate, re-
strictions or limitations placed upon the
use of the respirator by the Bureau and
the Institute. The approval numbér as-
signed by the Institute shall be desig-
gg;ed by the prefix TC and & serial num-

: (¢) The Bureauand the Institute shall,
where necessary, notify the applicant
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when additional labels, markings, or in-
structions will be required.

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

(e) Legible reproductions or abbrevi-
ated forms of the lahel approved by the
Bureau and the Institute for use on each
respirator shall be attached to or printed
at the following locations:

Respirator type  Label type Location

Self-contained Entire...... Harness assembly
brteathmg appa- z(m? canister
ratus. Witere applicable

Gasmask._.____... Eutire..._.. Musk conr%%er Pl

and canister,

Supplied-air respi- Entire...._. Respirator contajner
rator. or instruction

card.
Dust, fume, and Entire...... Respirator container
mist respirator. and fijter con-
tainer,
Abbrevi- Filters.
ated.

Chemieal-cartridge Entire_..... Respirator con-
respirator, includ- tainer, cartridee
ing paint spray contajuer, and
respirator. filter containers

(where appli-
cable).
Abbrevi- Cartridges and fil-

ated, ters and filter
. . containers.
Pesticide respirator. Entire. ... .. Respirator con-

tainer, and car-
tridge and filter
contaiers.
Abbrevi- Cartridges and
ated. filters,

(f) The use of any Bureau and Insti-
tute approval label obligates the appli-
cant to whom it is issued to maintain or
cause to be maintained the approved
quality control sampling schedule and the
acceptable quality level for each charac-
teristic tested, and to assure that it is
manufactured according to the drawings
and specifications upon which the certi-
ficate of approval is based.

(g) Each respirator, respirator com-
ponent, and respirator container shall, as
required by the Bureau and the Institute
to assure quality control and proper use
of the respirator, be labeled distinctly 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 purposes, and the
lot number, serial number, or approxi-
mate date of manufacture,

[387 FR 6244, Mar. 25, 1972, as amended at
38 FR 6994, Mar. 15, 1973]

§11.34 Revocation of certificates of ap-
proval.

The Bureau and the Institute reserve
the right to jointly revoke, 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, and failure to maintain
or cause to be maintained the quality
control requirements of the certificate of
approval.

{37 FR 6244, Mar, 25, 1972, as amended at
38 FR 6994, Mar. 15, 1973}

§11.35 Changes or modification of ap-
proved respirators; issuance of mod-
ification of certificate of approval.

(a) Each applicant may, if he desires
to change any fzature of an approved
respirator, request a modification of the
original certificate of aporoval issued by
the Bureau and the Institute for such
respirator by filing an application for
such modification in sccordance with the
provisions of this section.

(b) Applications she1l be submitted as
for an original certificate of approval,
with a request for a modification of the
existing certificate to cover any proposed
change.

(¢) The application shall be accom-

panied by appropriate drawings and
specifications, and by a proposed quality
control plan which meests the require-
ments of Subpart T of this part.
" (@) The application for modification,
together with the accompanying mate-
rial, shall be examined by the Institute
to dctermine whether testing will be
required.

(e) The Institute shall inform the ap~
plicant of the fee required for any addi-
tional 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 the 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.

[37 FR 6244, Mar. 25, 1972, &8 amended at
38 ¥R 69983, Mar. 15, 18731

§11.36 Declivery of changed or modified
approved respirator.

An approved respirator for which a
formal certificate of modification has
been issued shall be delivered, with
proper markings and containers, by the
applicant to the Testing and Certification
Laboratory, as soon as it is commercially
produced.

[37 PR 6244, Mar. 25, 1972, as amended at
88 FR 6993, Mar. 15, 1973)

44
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Subpart E—-Quality Confrol

§11.40 Quality control plans, filing re-
quirenénts.

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

§ 11.41  Quality control plans; contents,

(a) Each quality control plan shall
confain provisions for the mansgement
of quality, including: (1) Requirements
for the production of quality data and
the use of quality control records; (2)
control of engineering drawings, docu-
mentations, and changes; (3} control
and calibretion of measuring and test
egquipment; (4) control of purchasesd
material to include incoming inspection;
(5) lot identification, contrcl of proc-
esses, manufacturing, fabrication, and
assembly work conducted in the appli-
cant’s plant; (6) audit of finazl inspec-
tion of the completed product; and, (7}
the organizational structure necessary to
carry out these provisions.

-(b) Each provision for incoming and
final inspection in the cquality control
plan shall include s procedure for the
selection of a sample of respirators and

. the components thereof for testing, in
aceordance with procedures set forth in
Military - Standard MIL-STD-105D,
“Sampling Procedures and Tables for
Inspection by Attributes,” or Military
Standard MIL-STD-414, “Sampling
Procedures and Tables for Inspection by
Veriables for Percent Defective,” or an
approved equivalent sampling proce-
dure, er an approved combination of
sampling procedures. Incoming bulk raw
material inspection or verification of
specification, and in-process inspection
shall be suficient to ensure control of
produet quality through the manufac-
turing cycle.

{¢) The sampling procedure shall in-
clude & list of the characterisiics to be
tested by the applicant or his agent.

(d) The characteristics listed in ac<
cordance with paragraph (e) of 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 the degree that the respirator does
not provide any raspiratory protection,
or & defect that reduces protection and
is not detectable by the user;

(3) Major B. A defect, other than Ma-
Jor A or critical, that is likely to result in
reduced- respiratory protection, and is
detecteble by the user; and

(4) Minor. A defect that is not likely
to materially reduce the usability of the
respirator for its intended purpose, or
a defect that is a departure from estab-
lished standards and has little bearing
on the effective use or operation of the
respirator.

(e) The quality control inspection test

‘method to be used by the applicant or

his agent for each characteristic re-
cguired to be tested shall be described in
detail.

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

(g} The Acceptatie Qualify Level
(AQLY for each major or minor defect
so classified by the applicant shall be:

(1) Major A. 1.0 percent;

(2) Major B. 2.5 percent; and

(3) Minor.4.0 percent.

(h) Except as provided In paragraph
(i) of this section, inspection level IT as
described in MIL-STD-105D, or inspec-
tion level IV as described in MIL—-STD-
414, shail be used for major and minor
characteristics and 160 percent inspec-
tion for critical characteristics.

(i) Subject to the approval of the
Bureau and the Institute, where the
quality control plan provisions for raw
material, prosesses, manufacturing, and
fabrication inspection are adequate o in-
sure conirol of finished article gualily,
destructive testing of finished articles
may be conducted at a lower level of -
spection than that specified In. pars-
graph (h) of this section.

§11.42  Propesed guality conirol planss
_approval by the Burean and the Insti-
tute.

_ (a) Each proposed quality control
plan submitted in accordance with this
subpart shall be reviewed by the Bureau
and the Institute to determine ifs effec-
tiveness in insuring the qusality of res-
piratory bprotection provided by the
respirgtor for which an approval is
sought.

(b} If the Bureau and the Institute de-
termine that the proposed quality control
plan submitied by the applicant will ngot
insure adequate quality control, the Bu-
reau and the Institute shall require the
applicant to moedify the procedures and
testing requirements of the plan prior ts
approval of the plan and issuance of any
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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 Institute,
and compliance with such plans by the
applicant shall be a condition of ap-
proval.

§11.43 Quality control records; review
by the Bureau and the Institute; rev-
ocation of approval.

(&) The applicant shall keep quality
control inspection records sufficient to
carry out the procedures required in
MIL-STD-105D or MIT~STD-414, or an
approved equivalent sampling procedurs,

(b) The Bureau and the Institute re-
serve the right to have their representa-
tives inspect the applicant’s quality cen-
trol test methods, equipment, and recs
ords, and to interview any employee or
agent of the applicant in regard to quali-
ty control test methods, equipment, and
records.

(¢) The Bureau and the Institute re-
serve the right to jcintly revoke, for
cause, anyv certificate of approval where
it is found that the applicant’s quality
control test methods, equipment, or rec-
ords do not insure efective quality con-
trol over the respirator for which the
gpproval was issued.

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

§ 11.56 Types of respirators to be ap-
proved; scope of appreval.

Approvals shall be Issued for the types
of respirators which have been classifled
pursuant to this Subpart F, have been
Inspected, examined arsd tested by the
Institute, in accordance with the provi-
sions of Subparts G thirough M of this
part, and have been found to provide
respirator: protection for fixed periods
of time azainst the hazards specified in

such approval.
{37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973}

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

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

(a) Enitry 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
ind approved for use only during escape
from a hazardous atmosphere.

§11.52 Respiratory hazards; classifica-
tion.

Respirators descrited 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;

(e) Fariicles, including dusts, fumes
and mists; and

(d) Pesticides.

§11.53 Service times classification.

(a) Respirators described in Subparts
H throush M of this part shall ke classi-
fied, where applicable, as approved for
use during the foliowing prescribed
service times:

(1) Four hours;

(2) Three hours;

(3) Two hours;

(4) One hour;

(5) Forty-five minutes;

(8) Thirty minutes;

(7) Fifteen minutes;

(8) Ten minutes;

(9) Five minutes;

(10) Three minutes.

(b) Other service times may be pre-
seribed by the Institute.

[87 FR 6244, Mar. 25, 1972, as amended at
38 FR 6593, Mar. 15, 1973]

Subpart G—Ceneral Construction and
Performeance Requirements

§11.60 Consiruction and performance
requirements; general.

(a) The Bureau and the Institute shall
issue approvals for the types of respira-
tors described in Subparts H through M
of this prart which have met the mini-
mum reguirements set forth for such
respirators in this Part 11.

(b) In addition to the types of respira-
tors speeified in Subparts H through M,
the Bureau and the Institute shall issue
approvals for other respiratéry protec-
tive devices not specifically deseribed in
this Part 11 subject to such additional
requirements as may be imposed in ac-
cordance with § 11.63(c).

§11.61 General construction require-
ments,

(a) Respirators will not be sccepted
by the Institute for examinaticn. inspec-
tion and testing unless they are designed
on sound engineering and scientific prin-
cinles, ccnstructed of suitable materials
and evidence good worgnanship.

(b) Respirator components which
come into contact with the wearer’s skin
shall be made of nonirritating materials.

(c) Components replaced during or
after use shall be constructed of mate-~

S
e
o
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rials which will not be dGamaged by nor-
mal handling,

(@) Mouthnieces, hoods, helmets, and
facepieces, excent those emploved in sin-
gle-use respirvaters, shall be constructed
of materials which will withstand re-
peated disinfection as recommended by
the appiicant in his insiructions for use
of the device.

(e) The components of each respira--

tor approved by the Bureau and the Tn-
stitute for use where perm Ly is re~-
quired shail meet the requirsrents for
permissibility and intrinsic safsty set
forth in Fart 18, Subchapter D of this
chapter (Bureau of Mines Schedule 2G).
[37 FR 6244, kiar. 25, 1972, as smended at
38 FR 6993, RMar. 15, 1973]

§11.62 Component paris; minimurm re.
quirements.

(2) The component parts of each
respirator shall be:

(1) Dssiszned, constructed, and fitted
to insure zgainst ereation of any hazard
to the wearer;

(2} Assembled to permit essy access
for inspection and repair of functional
parts; angd

(37 Assembled to permit easy zccess
to parts which require periodic cleaning
and disinfecting.

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

§ 11.63 Testrequiremenis; general.

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

(b) Where a combination respirator
is assembled from two or more types of

respirators, as described in this part, .

each of the individual respirator types
whichh have been ¢ombined  shall, "as
applicable, meet the minimum require-
ments for such respirators set forth in
Subparts H threugh M of this part, and
such combination respirators, except as
specified in § 11.70(b) (2), will be classi-

fied by the type of respirator in the com-

bination which provides the least pro-
tection to the user. )

(¢) 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 & further condition of approval,
any additionzl requirements deemed nec-
essary to establish the giiality, ‘effec-
tiveness, and safety of any respirator
used as protection against hazardous
atmospheres.

(d) Where it is determined affer re-
ceipt of an application that additional
requirements will be required for ap-
proval, the Institute will notify the appli-
cant in writing of these additicnal re-
quirements, and necessary examinations,
inspections, or tests, stating generally
the reasons for such requirements, ex-
aminations, inspections, or tests.

[27 ¥R 6244, Nar. 23, 1872, as amended &t
38 FR 6993, Mar. 15, 1973]

§11.64 Pretesting by applicant; ap-
- proval of test methods.

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

(b} With the application, the appli-
cant shall provide a statement to the

. Institute showing the types and resulis

of the examinations, inspections, and
tests required under paragraph (a) of
this section and state that the respirator
meets the minimum reguirements of
Subparts H through M of this part, as
applicable, Complete examingtion, in-.
spection, and test data shall bz refained
on fite by the applicant and be sub-
mitted, upon request, to the Institute.

{¢) The Institute may, upon written
request by the applicant, provide draw-
ings and descriptions of its test equip-
ment and otheriwise assist the applicant
in establishing a test laboratory or se-
curing the services of a testing agency.

(d) No approval will be issued until
the Institute has validated the applicant's
test resulfs.

[37 FR 6244, Maf. 25, 1972, a5 smended s}
38 FR 6993, Mar. 15, 1973]

§ 11.65 Condust of examinations, in-
spections, and tests by the Bureanz and
the Instititte; assistance by applicant;
chservers; recorded datag uhiic
demcnstrations. o

(a) All examinations, inspections, and
tests conducted pursuzant to Subparts
through M of this part will be under the
sole direction and control ¢f the Bureau
and the Institute. ’

(b) The Bureau and the Instifute may,
as a condition of approval, require the
assistance of the applicani or agents of
the appiicant during the assembly, dis~
assembly, or preparation of any respirg-
tor or respirator component prior to test-
ing or in the operation of such equip-
ment during testing.

(¢) Only Bureau and Institute person-
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nel, persons assisting the Bureau pur-
suant to paragraph (b) of this section,
and such other persons as are reqguested
by the Bureay, the Institute, or the appli-
cant to be ohservers, shall be present dur-
ing any examination, incpection, or test
conducted prior to the issuance of an ap-
proval by the Burean and the Institute
for the equipment under consideration.

(d) The Bureau and the Institute shall
hold as confidential any analyses, draw-
ings, specifications, or materisls sub-
mitted by the applicant and shall not dis-
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 respirztor, 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 &s
is deemed appropriate.

§ 11.66 Wiihdrawal of applicationss re-
fund of fees.

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

(b) Upon receipt of a written request
for the withdrawal of an application, the
Institute shall determine the total man-
days expended and the amoun{ 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 submittéd, the Institute shall refund
the balance together with a statement of
the charges msade for services rendered.
{37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1873}

Subpart H—Self-Contained
Breathing Apparatus

§ 11.70 Self-contained breathing appa-
ratus; deseription.

(a) Self-contained breathing appara-
tus, including all completely assembled,
portable, self-contained devices designed
for use as respiratory protection during
entry into and escipe from or escape cnly
from hazardous atmospheres, are de-
scribed as follows:

(1) Closed-circuit apperatus. An ap-
paratus of the type in which the exhala~
tion is rebresthed by the wearer after
the carbon dioxide has been effectively
removed and a suitable oxygen concen-
tration restored from sources composed
of:

(1) Compresscd oxygen; or

(ii) Chemical oxygen; or

(iii) Liguid-oxvgen.

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

(i) Demand-type apparatus. An appa-
ratus in which the pressure inside the
facepiece in relzation to the immediate
environment is positive during exhala-
tion and negative during inhalation.

(ii) Pressure-demand-type apparatus.
An apparatus in which the pressiure in-
side the facepiece in relation to the Im-
mediate envirorniment is positive during
both inhalation arnd exhalation.

(b) The following respirators may be
classified as designed and approved for
use during emergency entry into a haz-
ardous atmosphere: A combination réspi-
rator which includes a self-contained
breathing spparatus and a Type “C” or
Type “CE” supnlied air respirator, where
(1) the self-contzined 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 apparatus 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.

(c) Self-contained breathing appara-
tus classified for less than 1 hour serv-
ice time will not be approved for use
during underground mine rescue and
recovery operations except as auxil-
lary equipment.

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

§ 11.71 Self-contaired breathing appara-
tus; requircd components.

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

(1) Facepiece or mouthpiece, and
noseclip;

(2) Respirable breathing gas con-
tainer;

(3) Supply of respirable breathing
gas;

(4) Gas pressure or liquid level gages;

(5) Timer;

(6) Remaining service life indicator
or warning device;

(7) Hand-operated valves;

(8) Breathing bag:

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

4&
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(10) Harness.

(b) The components of each self-
contained ~breathinz apparatus shall
meet the minimum construction require-
meréts set forth in Subpart G of this
part.

§11.72 Breathing tubes; minimum re-
quirements.

(a) ¥lexible breathing fubes used in
conjunction with breathing apparatus
shall be designed and comtrucued to
prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pleces and mouthpieces: )

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

(4) Shufoff of airflow due to kinlding,
or from chin or arm pressuve.

§ 11.73 Harnesses: installation and eon-
struction; minimum requirements.

(a) Tach apparatus shall, where nec-
essary, be equipped with a suitzble
harness desiened and constructed to hold
the coniponents of the apparatus in po-
sition gsgainst the wearer's body.

(b} Harnesses shall be designed and
constructed to permif easy remcval and
replacement of ‘apparatus parts, and,
where applicable, provide for holding &
full facepiece in the ready position when
not in use.

§11.74 Apparams containers; minimum
requirements,

(2) Apparatus may be eqm'oped with
& substantial; durable container bearing
markings which show the applicant’s
name, the type and commercial desig-
nation of the respirator it contains, and
all appropriate approval labels.

(b) Containers supplied by the appli-
-cant . for  ecarrying or storing seif-
contained breathing apraratus wiil be
inspected, examined, and tested as com-
ponents of the respirater for which ap-
proval is sought. ‘

(¢} Containers for self-contained
breathing apparatus shall be designed
snd constructed to permit easy removal
of the apparatus.

§ 11L.75 Half-mask facepieces, full face-
pieces, mouthpieces; fit; minimum
reguirementis. :

(z) Helf-mask {facepieces and full
facepieces shall be designed 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 one facepiece size which will
fit varying facial shapes and sizes:

(b) Tull facepieces shall provide for

the optional use of corrective spectacles
or lenses which shall not reduce the
respiratory profective qualities of the
apparatus.

(¢) Apparatus with mouthpleces shall
be eguipped with noseclips which are
securely attached to the mouthplece or
epparatus and provide an airtight seal.

(d) ¥Facepieces shall be designed to
prevent eyeplece, spectacle, and lens
fogging,

§ 11.76 Facepieces; eyepieces; mmini-
mum requirements.

(a) Facepieces shall be designed snd
constructed to provide adequate vision
which is not distorted by the eyepiece.

(b) All eyepieces shall be designed and
constructed to meet the impact and pen-
etration requirements specified in Fed-
eral Specification, Mask, Air Line, and
Respirator, Air Filterlng, Indusirial,
GGG-M-125d, Cctober 11, 1955. This
Federal Specification is available from

. the Government Printing Office or the

General Services Administration.

8§ 11.77 Inhalation and = exhslation

valves; minimum reguirements,

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

(b) Exhalation valves shall be:

- {1) Protected agamst external infu-
ence, and

(2) Designed and construc’cea to pre-
vent inward leakacre of connammated
air.

§11.78 "Head harnesses; minimmum re-
quirements.

. (a) Facepisces shall be equipped with

adjustable and replaceable head har-

-nesses designed and constructed to pro-

vide adequate tension during suspension
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 con-
structed to hold the mouthpiece in place.

§11.79 - Breathing gas; miniinum - re-
guirements.

(&) Breathing gas used to supply ap-

‘paratus shzll be respirable and contazin

no -less -than 19.5 (dry atmasphere)
volume percent of oxygen.

(B Ozxyzen, including liquid owzvgen
shgll meet the minimum reguirements
for medical or breathing oxygen seb
forth iri the U.S. Pharmacopeisa. T

(¢) Compressed, gaseous breathing gir
shall meet the applicable minimum
grade requirements for Type I gaseous
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air set forth in the Compressed Gas As-
sociation Commodity Specification for
Alr, G-7.1 (Grade D or higher quality).
(d) Compressed, liquefied breathing
air shall meet the applicable minimum
grade requirements for Tvpe II liquid air
set forth in the Compressed Gas Asso-
ciation Commodity Specification for Alr,
G-17.1 (Grade B or higher quality).

§ 11.79-1 Interchangeability of oxygen
and air prohibited.

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

§11.80 Compressed breathing gas and
liquified breathing gas containers;
minimum requirements.

(a) Compressed hreathing gas and
liguefied breathing gas containers shaill
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 air, compressed breathing oxygen,
liquefied breathing air, or liquefied
breathing oxygen.

(c) Containers normally removed
from apparatus for refilling 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 charging
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
Inlet Connections, B57.1 (1865), obtain-
able from American National Standards

Institute, Inc., 1430 Broadway, New
York, NY 10018,

§11.81 'Gas pressure gages; minimum
requirements.

(a) Gas pressure gages employed on
compressed breathing gas containers
shall be calibrated in pounds per square
inch.

(b) Liquid-level gages shall be cali-
brated in fractions of total container
capacity, or in units of liquid volume.

(¢) 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 fractions of total container
capacity, or .

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

(d) (1) Dial-indicating gages shall be
reliable to within *5 percent 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 cylmde;r
pressures specified for the container in
applicakle Department of Transportation
specifications or permits,

(e) (1) Stem-type gages shall be
readable by sight and by touch and shall
have a stem travel distance of not less
than one-ifourth inch between each
graduation.

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

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

(f) The loss of gas through a broken
gage or severed gage connection shall
not exceed 70 liters per minute when the
cylinder pressure is 6,900 kNN/m. (1,000
pounds per square inch gage) or when
the liquid level is at one-half.

(g) Where gages are connected to the
apparatus through a gage line, the gage
and line shall be capable of being iso-
lated from the apparatus except where
the failure of the gage or line would not
impair the performance or service life
of the apparatus.

(h) Oxygen pressure gages shall have
the words, “Oxygen” and “Use No Oil,”
marked prominently on the gage.

(1) (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
container.

(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 bezins imme-
diately after filling, a timer shall be
provided in place of a visible gage.

§ 11.82 Timers; elapsed time indicators;
remaining scrvice life indicator ; min-
imum requirements.

(a) Elgpsed time indicators shall be

ol
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provided for apparatus with a chemical
oxygen source, except:

(1) Apparatus used for escape only;
or,

(2) Liqueficd breathing gas apparatus
equipped with gages visible to the wearer
which indicate the remaining liquid con-
tent in the container.

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

(c) Timers shall be readable by sight
gnd by touch during use by the wearer.

(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} Remazining service-life indicators
or warning devices shall ke provided in
addition to a pressure gage on com-
pressed gas self-contained breathing ap-
paratus, except apparatus used for
escape only, and shall operate automat-
ically without preadjustment by the
WEArer.

(f) Each remaining service-life indi~
cator or warning device shall give an
alarm 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 Hand-operaled valves; minimum
regquirenients.

(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
& sudden release of the full pressure of
ths container when the valve is opened.

()" Valves shall be designed or posi-
tioned to prevent accidental opening and
closing, and damage from external
forces.

(c) Valves operated during use of the
apparatus shall be installed in locations
where they can be readily adjusted by
the wearer.

(d) Main-line valves, designed and
constructed to conserve gas in the evert

-of a regulator or démand valve failure,
shall be provided in addition to gas con-
tainer valves, except when such fzilure
will not affect performance.

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

(f) Valves ihstalled on apparatis shall
be clearly distinguishzble from one

-another by sight and touch.

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

(h) A msain-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-eircuit apparatus,
and shall meet the  following
reguirements:

(1) The relief valve or system shall
operate automatically when the pressure
in the breathing circuit on the inhala-
tion side of the breathing bag reachss
13 mm.. (one-half inch) water-column
height of pressure above the minimum
pressure required fo fill the breathing
bag, within the breathing resistance re- -
quirements for the apparatus.

(2) The relief valve or system shall be
designed to prevent external atmos-
pheres from entering the breathing
circuif.

(3) The relief valve or system shall be

. designed .to permiit manual overriding

for test purposes and in the event of a

failure in the valve or system.

§ 11.84 Breathing bags; minimum re-
qguirements. .

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

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

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

§11.85 Seclf-contained breathing appa=
ratuss perf ormance requiremecnisy
general, ’

Self-contained breathing apparatus
and the individual components of each
such device shall as applicable mee{ the
requirements specified in  §§ 11.85-1
through 11.85-19.

§11.85-1 Component parts exposed to
"oxygen pressures; minimum require-
mertis. -

. Hach applicant shall certify that the
materials employed in the construction
of component parts exposed to oxygen
pressures sbhove atmospheric pressure are
safe and compatible for their intended
use.

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

_ - All self-contained breathing apparatus

o
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using compressed gas shall have a filter
downstream of the gas source to effec-
tively remove particles from the gas
stream.

§ 11.85-3 DBreathing bag test.

(a) Breathing bazs will be tested in an
alr atmosphere saturated with gasoline
vapor at room temperature (24°-30° C./
15°-85° F.) for a continuous period of
twice the rated time of the apparatus
(except for apparatus for escape only
where the test period shzall be the rated
time of the apparatus).

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

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

(@) The air within the bag(s) shall
not centain more than 100 paris per mil-
lion of gasoline vapor at the end of the
test.

§11.85—4 Weight requirement.

(a) The completely assembled and
fully charged apparatus shall not weigh
more than 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-
mum allowable weight of a completely
assembled and fully charged apparatus
shall be 18 kg. (40 pounds).

(b) Where -en 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.

18llverman, L, G. ILee, T. Plotkin, L.
Amory, and A. R. Yancey, Fundamental
Factors in Design of Protective Equipment,
0.8.RD. Report No. 5732, 1ssued Apr. 1, 1945,
The dimensions of the breathing machine
cam are available from the Bureau upon
request.

§ 11.85-5 Dreathing resistance test: in
halation.

(a) Resistance to Inhalation airflow
will be measured in the facepiece o:
mouthpiece while the apparatus is oper-
ated by @ breathing machine as de-
scribed in § 11.85-3.

(b) The inhalation resistance of open-
circuit apparatus shall not exceed 32
mm. (1.25 inch) water-column height (at
& flow rate of 120 liters per minute).

(¢) The inhalation resistance of

closed-circuit apparatus shall not ex-
ceed the difference between exhalation
resistance (§11.85-6(e)) and 10 cm. (4
inches) water-cclumn height.

§ 11.85-6 Breathirg 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 cde-
mand apparatus shall not exceed 25 mm.
(1 inch) water-coiumn 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 mum.
(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 descriked 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.

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

(b) Leakage between the valve and
the valve seat shall not exceed 30 milli-
liters per minute,

§ 11.85-8 Gas flow test; open-circuit ap-
paratus.

(a) A static-flow test will be per-
formed on all open-circuit apparatus.

(b) The flow from the apparatus shall
be greater than 200 liters per minute
when the pressure in the facepiece of
demand-apparatus is lowered by 51 mm.
(2 inches) water-column height when
full container pressure is applied.

(¢) Where pressure demand appara-
tus are tested, the flow will be measured
at zero gage pressure in he facepiece.

(@) 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.i.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
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for the entire rated service time of the
apparatus.

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

(e) All demand-fiow devices shall pro-
vide at least 30 lilers of oxygen per
minute when in the fully open position.

§ 11.85~10 Service time test; open-cir-
cuiil apparatus.

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

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

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

§ 11.85~11  Scrvice time test; closed-cir-
cait apparatus.

(8) The closed-circuit apparatus will
be classified according to the length of
time it supplies adequate breathing gas
to the wearer during man fest 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; maximum  allowable
Jimits.

¢8) Open-circuit apparatus:

(1) Thne concentration of carbon
digzide in inspired gas in open-circuif
apparatus will be measured gt the mouth
while the sapparatus mounted on a
dummy head is operated by s breathing
machine.? )

(2) The breathing rate will ke 145
respirations per minute with a miaute-
volume of 10.5 liters.

(3) A sedentary breathing machine -

cam will be used. :

(4) The apparatus will be tested at &
temperature of 27°x£2° C. (80°=5" F.).

(53) A concentration of 5§ percent
carbon dioxide in air will be exhaled into
the facepiece.

(b) Closed-circuit apparstus:

(1) The concentration of carbon diox-

ide In inspired gas in closed-circuit
apparatus will be measured at the mouth
while the parts of the apparatus con-
tributing to dead-gir space are mounted
on a dummy head and operated by the

breathing machine as in paragraphs (g) -

(1) through (5) of this section.

§11.85-10

(¢) During the testing required by
paragrephs (a) and (b) of this section,
the concentration of carbon dioxide in
Inspired gas at the mouth will be con-
tinucusly recorded, and the maximum
average concentration during the inhalg-
tion portion of the breathing cycle shall
not exceed the following limits:

Mazimum allowable

averdge concentroiion

of cardborn dioxide

Wheres the service ininspired cir,

time s> percent by volume
Not more than 30 mlnutes
1 hour.. — '
2 hours
3 hours... .
4 hours—o._._.. 1.

(d) In addition to the tests require-
ments for closed-circuit spparatus set
forth in paragraph (b) of this ssction,
gas samples will be taken during the
course of the man tests described in
Tables 1, 2, 8, and 4. These gas samples
will be taken from the closed-circuit ap-
parafus at a point downstream of the
carbon dioxide sorbent, and they shall
not contaln more than 0.5 percent car~
bon dioxide at any time.

i
el ul sl
[~ - ]

3 Kloos, E. J., and J. Lamonics, A Machine-
Test Method for Measuring Carbon Dioxide in
the Insplred Alr of Self-Contalned Breathing
Apparatus. Burecau of Mines Report of In-
vestigations 6865, 1966, 11 pp.

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

(a) The applicant shall specify the
minimum temperature for safe opera-
tion and two persons will perform the
tests described in paragraphs (¢) and
(@) of this section, wéaring the appsa-
ratus according to applicant’s directions.
At the specified temperature, the appa-
ratus shall meet all the requirements de-
scribed in paragraph (e) of this section.

(b) The zpparatus will be precooled at
the specified minimum temperature for
4 hours. .

(c) The apparatus will be worn in the
low temperature chamber for 30 min-
utes, or for the sevvice time of the ap-
paratus, whichever is less. T

(d) During the test period, alternate
1-minute periods of exercise and rest will
be reguired with the exercise periods
consisting of stepping ontoc and off &
box 21.5 cm. (8% inches) high at & rate
of 30 cycles per minute.

(e) (1Y The apperatus shall function
satisfactorily at the specified minimiim
temperature on duplicate tests.

(2) The wearer shall have suficient
unebscured visicn to perform the work.

o3
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(3) The wearer shall not experience
undue discomfort because of airfiow re-
striction or other physical or chemical
changes in the operation of the
apparatus.

(f) Auxiliary low-temperature parts
which are commercially available to the
user may be used on the apparatus to
meet the requirements described in par-
agraph (e) of this section.

§11.85-14 Man tests; testing condi-
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 Institute personnel trained in the use
of self-contained breathing apparatus,
and the wearer will, before participating
in these tests, pass a physical examina-
tion conducted by a qualified physician.

(c) All man tests will be conducted by
the Institute.

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

(e) Breathing resistance will be meas-
ured within the facepiece or mouthpiece
and the wearer’s pulse and respiration
rate will be recorded during each 2 min-
ute sample period prescrived 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 completed
through no fault of the apparatus, the
test will be repeated.

[37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973]

§ 11.85-35 Man tests 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 2nd ssquence 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;

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

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

§ 11.85-16 Man test 3; requirements.

(a) Test 5 will be conducted to deter-
mine the maximum length of time
the apparatus will supply the res-
piratory needs of the wearer whiie 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 be tazen once every 15 minutes, and
shall meet the minimum requirement for
oxygen specified in § 11.75¢(a) of this part,
and the maximum aliowable average
concentration of carbon cioxide specified
in § 11.85-12(¢).

(d) One sample of inspiration will be
taken in the case of 3-, 5-, and 10-minute
apparatus.

§ 11.85-17 Man test 6; requirements.

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

(b) This test will be conducted 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-
paratus with a full charge of liquefied
breathing gas, and then a one-quarter
full charge of liquefied breathing gas.

(d) The test will be repeated with the
wearer lying on each side and on his
back.

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

§11.85-18 Man tests; performance re-
quirements.

(a) The apparatus shall satisfy the
respiratory requirements of the wearer
for the classified service time,

(b) Pogging of the eyepiece shall not
obscure the wearer’s vision, and the
wearer shall not experience undue dis-
comfort because of fit or other charac-
teristics of the apparatus.

(¢) When the ambient temperature
during testing is 24°=+6° C. (75°+10°
F.), the maximum t{emperature of in-
spired air recorded during man tests shall
not exceed the following, after correc-
tion for deviation from 24° C. (75° F.) :

¢
(WS
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Where percent Masimum permis-
Whers service life relative sible temperature
of apparatus js—  humidity oi of inspired air
inspired air shall not exceed—
® TeE. cc.
14 hour or less...... 06-100 135 57
34 hour to 34 hour... 0-50 125 52
50-100 1110 143
lto2hourSeo e 0-50 115 46
50-100 1105 141
3 (To]4 - 0-50 110 43
50-100 1100 138
4hours_ ccieceaae 050 105 41
50-1060 195 135

! Where percent relative humidity is 56-100 and appa-
ratus is designed for escape only, these maximum per-
missible temperatures will be increased by 5° C. (10° F.).

§ 11.85-19 Gas tightness test; minimum
requirements.

() Each apparatus will be tested for
tightness by persons wearing it in z2n
atmosphere of 1,000 p.pm. iscamyl
acetate. . .

(b) Six persons will each wear the ap-
paratus in the test concentrations spec~
ified in paragrazph (a) of this section
for 2 minutes and none shall detect the
odor or taste of the test vapor.
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§11.85-19
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§11.90 Title 30—Mineral Resources

Subpart —Gas Masks
§ 11.90 Gas masks; description.

(a) 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 hazardous atmos-
pheres containing adequate oxygen to
support life are described as follows:

(1) Froat-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 iacepiece, a can-
ister which, is usually attached to the
facepiece, and associated connections.

(4) Escope gas mask. A gas mask de-
signed for use during escape only from
bazardous atmospheres which consists
of a half-mask facepiece or mouthpiece,
a canister, and associated conneactions.

(b) Gas masks shall be further de-
scribed according to the specific gases or
vapors against which they are designed
to provide respiratory protection, as

follows:
Maximum use
concentration, per-
cent by volume

Type of front-mounted or back-
mounted gas mask:

Ammoniad e

Carbon monoxide 3

Organic vapors® ¢ __a_ ... ___ 5
Type of chin-style gas mask:

Acid gas ¥t e

Ammonia -________.

Organic vapors? ¢

Mazimum use
concentration, parts
per million

Type of escape gas mask:

Acid Bas® %6 e 51,000
Ammonia® e 5, 000
Carbon monoxide_ o 10, 000
Organic vapors® 4 _________. 55,000

% Approval may be for acid gases or organic
vapors as a class or for specific acld gases,
ammonia, or organic vapors. Approval may
also be granted for combinations of acid
gases, organic vapors, and other gases and
Vapors. .

¢ Not for use against acid gases or organic
vapors with poor warning properties or which
generate high heats of reaction with sor-
bent materials in the canister.

3 Suggested maximum use ccencentrations
are lower than these for some acid gases and
organic vapors.

¢ Eye protection may be required in certain
concentrations of acid gases, ammonia, and
organic vapors.

(¢) Gas masks for respiratory protee-
tion against gases and vapors other than
those specified in paragraph (b) of this
section, may be approved upon submittal
of an application in writing for approval
to the Testing and Certification Labora-
tory listing the gas or vapor and sug-
gested maximum use concentration for
the specific type of gas mask. The Insti-
tute and the Bureau will consider the
application and accept or reject it on
the basis of effect on the wearer's hzaith
and safety and any field exierience in
use of gas masks for such exposures. If
the application is accepted, the Insiizute
will test such masks in acccrdance with
the requirements of this suvpart.

[37 FR 6244, Mar. 25, 1972, as amended at

33 FR 6994, Mar. 15, 1973}

§11.91 GQas masks; required compo-
nents.

(a) Each gas mask describedin § 11.50
shall, where its design requires, contain
the following component parts:

(1) ¥Facepiece or mouthpiece and
noseclip;

(2) Canister or cartridge;

(3) Canister harness;

(4) Extermal check valve; and

(5) Breathing tube.

(b) The components of each gas mask
shall meet the minimum construction re-
quirements set forth in Subpart G of this
part.

§ 11.92 Canisters and cartridges in par-
allel; resistance requirements.

Where two or more canisters or car-
tridges are used in parallel, their resist-
ance to airflow shall be essentially equal.
§ 11.93 Canisters and cartridges; 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 National Standard for Identification
of Gas Mask Canisters, K13.1, obtainable
from American National Standards In-
stitute, Inc., 1430 Broadway, New York,
NY 10018.

5$11.94 Filters used with canisters and
cartridges; location ; replacement.

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

(b7 Filters shall be incorporated in or
firmly attached to the canister or car-
tridge and each filter assembly shall,

ol



Chapter I—Bureau of Mines §11.95

where applicable, be designed to permit

its easy removal from and replacement

i the canister or cartridge.

£11.95 Breathing tobes; minimum re-
auiremcnis.

(a2} Flexible breathing tubes used in
conjuniction with gas masks shall be de-
<:1cnec and constructed to prevent:

(1) Restriction of free head move-
mem,

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

(37 Interference with the wearer's
activities; and, .

(4) Shutcff of airflow due to kinking,
or frem chin or arm pressure.

§11.96 Fiarnesses; installation and con-
struetion ; minimum requirements.

(a) Each gas mask shall, where
necessary, be equipped with a suitable
harness designed and constructed to hold
the components 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 &
iull facepiece in the ready position when
not in use.

§ 11.97 Gas mask containers; minimum
requirements.

(a) Gas masks shall be equinped with
a substantial, durable container bearing
markings which show the applicant’s
name, the type and commercial designa-
von of mask it contains and all appro-
briate approval labels.

(b) CTontainers for gas masks shall
be designed and constructed to perxmt
€asy removal of the mask.

§11.98 Half-mask facepieces, full face-
pieces and mouthpieces; fit; mini-
mum reguirements.

(2) Half-mask facepleces and fult
facepieces shall bz designed and con-
structed to fit persons with various facial
shapes and sizes either: (1) By provid-
ing 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
optional use of corrective spectacles or
lenscs, which shall not reduce the respi-
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
Institute’'s facepiece testsin §11.102-3.

(d), Gas masks with mouthpieces shalt
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.

[837T FR 6244, Mar. 25, 1872, as amended. at

38 FR 6993, Mar. 15, 1973]

§11.99 Facepieces; eyepieces; minimum
requlremen‘ls.

(a) Full facepieces shall be desicned
end constructed to provide adequsate
vision. which is not distorted by the eye-
piece.

(b) All evepieces shall be designed and
constructed to meet the impact and
penetration requirements specified in
Federal Specification, Mask, Air Lins:
and Respirator, Air Filtering, Industrial,
GGG-M-125d, October 11, 1953,

§ 11,100 Inhalation and exhalatién
valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be provided where necessary and

protected against damage and distortion.

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

(¢) Exhslation valves shgli be pro-
tected against external infiuence, and
designed and constructed to prevent in-
ward leakage of contaminated air.

§ 11.101 Head harnesses; minimom re-
quirements.

(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 ¢f pressure over the
entire area in contact with the face

(b) Mouthpieces shall be eaquipped,
where applicable, with adjustable and
replaceable harresses designed and con-
structed to hold the mouthpiece in placa.

§11.102 Gas masks; performance re-
qairements} general,

Gas masks and the individual com-
ponents of each such -device shall, as
appropriate, meet the requirements for
performance and protection specified in
the tests described in §§ 11.102-1 through
11.102-5.

§ 11.102~1 Breathing resistance test;
minimuom requirements.

(a) Resistance to airflow will be meas-
ured in the facepiece or mouthpiece of 2
gas mask mounted on & breathing ma-
chinie both bhefore and after each #est
congucted in accordance with §§ 11.162-
3, §1.102-4, and 11.102-5, with air flow-



§11.102-2 Title 30—Mineral Resources

ing at a continuous rate of 85 liters per
minute.

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

Max(UM RESISTANCE
{(mm. water-column height)

Inhalation

Type of gas mask ————————FExha-
Ini- Final! lation
tial

Front-mounted or back-mounted
(without particulate filter) . ___.__. 60 75
Front-mounted or back-mounted

[X3
p=3

(with approved particulate

filter) ..o 70 §5 20
Chin-style (without particulate

filter) il 40 55 20
Chin-style (with approved partic-

ulate filter) ... ... ....... 65 &0 20
Fiscape (without particulate filter) | 60 75 20
Escape (with approved particulate

filter) oo 70 85 20

1 Measured at end of the service lifo specified in Talles
5,6,a2nd 7.
§ 11.102~-2 Exhalation valve leakage
test.

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

(b) Leakage betwecn the valve and
valve seat shall not exceed 30 milliliters
per minute,

§ 11.1062~-3 TFacepiece tests; minimumun
requirements,

(a) The complele gas mask will be
fitted to the faces of persons having
varying facial shapes and sizes.

(b)Y Where the applicant specifies a
facepiece size or sizes for the gas mask,
together with the approximate measure-
ments of faces they are designed to fit,
the Institute will insure that test subjects
suit such facial measurements.

(¢) 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 paragraph
(e) of this section, and in § 11.102-4.

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

(2) The facepiece 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:

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

(ii) Two minutes, calisthenic arm
movements;

(iii) Two minutes, running in place,
and

(iv) Two minutes, pumping with a tire
pump into a 28 liter (1 cubic foot) con-
tainer.

(4) Each wearer shall not detect the
odor of isoamyl acetate during the test.
{37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973}

§11.102—4 Dust, fume, mist, and smoke
tests; canisters conlaining filters;
minimum requirements.

(a) Gas mask canisters containing
filters for protection sagainst 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 he 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 lecakage through the canis-
ter shall not exceed 0.03 percent of the
test concentration.

§ 11.102-5 Canister bench tests; mini-
mun 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 relative humidity and
room temperature (25°:22.5° 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 in 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 section, 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«
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(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 eguipped
with g window or other in(;icato_r to warn

vVapors.

shall show

allowable canister

occurred.

forth in Tabie 6.

forth in Table 7.

§11.102-5

of imminent leakage of other gases or

(3) The window indicator canisters
will be tested as regular canisters, but
g satisfactory
change or other warning before the
penetration has

indicator

(d) Chin-style gas mask canisters
shall meet the minimum requirements set

(e) Escape gas mask canisters shall
meet the minimum reguirements set

TABLE 5.—CANISTER BENCE TESTS AND REQUIREWENTS FOR FRONT AND BACE-MOUNKTED G4S MaSK CANISTERS

(30 CFR Part 11, Subpart T, § 11.102-5)

Test atmosphere Maximum
- allowable Minimum
Canister type Test condition Gsas Concentra- Flow Number penetra- service
. ar tion, rate, of tion, life,
vapor p.p.m. ip.m. tests p.p.m. minutes?!
Acid gas As received S50z 20, 000 64 3 5 ‘12
Cl. 20, 000 64 3 5 12
NO: 20, 000 64 3 5 12
Equilibrated . .oveceaen SO 20,000 32 4 L] 12
Cl» 20, 000 32 4 5 12
NO» 20,000 32 4 5 i2
Organic vapors...... Asteceived. __ccemu._. CCly 20, 600 64 3 5 12
Equilibrated CClL 20, 000 32 4 5 12
AMmonis. cceieenenn Asreceived. NH; 30, 000 64 3 50 12
Equilibrated .. NE; 30, 000 32 4 50 12
Carbon monoxide. .. Asreceived.. .ccaveee. CO 20,000 264 2 ¢) €0
CO 5,000 432 3 [Q] 60
CO 3,000 232 3 0] €0
Type Nevoemecaoeee Asreceived. . ivecvaae S0: 20, 000 64 3 & &
Cl; 20, 000 64 3 5 6
NQs 20, 000 64 3 5 6
CCls 20, 600 64 3 5 6
NH; 30, 000 64 3 50 &
CcO 20, 0G0 164 2 ®) 60
CcO 5, 000 €32 3 ) 60
(ade] 3, Q00 232 3 O] 60
" Equilibrated. . eeeeean S0- 20, 000 32 4 5 &
Cl; 20, 000 32 4 5 6
NO: 20, 000 32 4 ] 6
CClLy 20, 600 a2 4 5 6
NH; 30, 000 32 4 50 6

¥

L Minimum: lfe will be determined at the indicated penetration.

z Relative humidity of test atmespliere will be 9523 percent; temperature of test.atrmospheré will be 25£2.5°C.
* Maximum allowsble CO penetration will be 385 ce. during the niinimum life. The penetration shall not exceed

50? g.p.m. during this time.

elative humidity of test atmiosphere will be 95:-3 percent; temperature of test atmosphere entering the fest

fxture will be 0+2.5° C.—0° C.

TABLE 6.—CANISTER BENCH TESTS AND REQUIREMENTS FOR CEIN-STYLE GAs MASE CANISTERS

(30 CFR Part 11, Subpart T, § 11.102-5)

Test atmosphere Maximum
- Number sliowsble Minimum
Canister type Test condition Gas Concentra- Flow of penetra- service
or tion, rate, tests tion, life,
vapor p.p.o. Lpm. p.pa. minutes !
Acidgas. comemcanan Asreceived. . oo S02 5,000 64 3 5 12
Cl. 5,000 64 3 5 12
NO2 5,060 64 3 5 12
Equiliorated. .coeaeeoe S0, 5,000 . 32 4 5 12
Cls 5,000 32 4 5 12
. NO; 5,000 32 4 5 12
Organie vepors...-.- Asrteceived . L ._.l... CCls 5, 600 64 3 5 12
Equilibrated -« CCL 5, 000 32 4 5 12
Ammonia. ...coe-... Asreceived_ . -- NH; 5, 000 64 3 50 12
Equilibrated_...._... NH; 5,000 32 4 50 12

L Minimum life will be determined at the indiested penetration.
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TABLE 7.—CANISTEE BENCH TESTS AND REQUIREMENTS FOR ESCAPE GAS MASE CANISTERS
(30 CFR Part 11, Subpart I, § 11.102-5)

Test atmosphere Mazimum
Number allowable Minimum
Canister type Test condition Gas Concertra- Flow of pereira- service
or tion, rate, tests tion, life,
vapor p.p.L L.p.m p.p.m. minutes !
Acidgas .. .. ... Asreceived ... ... 80, §, 000 64 3 5 12
Cl: 5, (400 64 3 5 12
NO; 5, 000 64 3 5 12
Equilibrated_....._... SO, 5, 000 32 4 5 12
Cl. 5, G0 32 4 5 12
NOs 5, 000 32 4 5 12
Organic vapors...... Asreceived__......... CCl 5,000 64 3 5 12
Equilibrated. . .- CCu 5,000 32 4 5 12
Ammonia.._........ Asreceived__. . NH; 5, 000 64 3 50 12
Equilibrated .. . NH, 5, 000 32 4 50 12
Carbon monoxide.... Asreceived _____..._. [of0] 10, 020 232 2 (O] 460
co b, 000 532 3 (O] 60
Cco 3, 000 232 3 @ 60

$ Minimum life will be determined at the indicated penetration.
* Relative humidity of test atmosphere will be 953 percent; temperature of test atmosphere will be 25.£2.5° C.
3 Maximum allowable CO penetrziion will be 385 cc. during ihe minimum life. The penetration shall not execed

600{).;).11:. during this time.
11

effluent temperature exceeds 100° C. during this test, the escape gas mask shall be equipped with an cffective

heat exchanger.

¢ Relative humidity of test atmosphere will be 954-3 percent; temperature of test atmosphere entering the test

fixture witl be 0+2.8° C.~0° C.

Subpart J—Supplied-Air Respirators

§11.110 Supplicd-nir respirators; de-
scription.

(8) Supplied-air respirators, including
all completely assembled respirators de-
signed for use as respiratory protection
during entry into and escape from
hazardous atmosrheres are described as
follows:

(1) Type “A” supplied-air respirators.
A hose mask respirator, for entry into
and escape from hazardous atmospheres,
which consists of a motor-driven or
hand-operated blower 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 respird-
tors. A Type “A” supplied-air respirator
equirped with additional devices designed
to protect the wearer’s head and neck
against impact and abrasion from re-
bounding 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-
ternal surface of such window(s) for
cleaning.

(3) Type “B” supplied-air respirators.
A hose mask respirator, for entry into
and escape from atmospheres not im-

mediately dangerous to life or health,
which consists of a strong large-
diameter hose with low resistance to air-
flow through which the user draws
inspired air by means of his lungs alone,
a harness to which the hose is attached,
and a tight-fitting facepiece.

(4) Type “BE” supplied-air respira-
tors. A type “B” supniied-air respirator
equipped with additional devices de-
signed 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, sieet metal, or other suit-
able material to protect the window(s)
of facepieces, hoods, and helmets which
do not unduly interfere wiih the wearer’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, a detachable coupling,
a control valve, orifice, a demand valve
or pressure demand valve, an arrange-
ment for attaching the hose to the
wearer, and a facepiece, hood, or helmet.

(6) Type “CE” supplied-air respira-
tors. A type “C” supplied-air respirator
equipped with additionazl devices de-
signed to protect the wearer’s head and
neck against impact and abrasion from
febounding abrasive material, and with
shielding material such as plastic, glass,
woven wire, sheet metal, or other suit-
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eble 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-
ternal surface of such window(s) for
cleaning,

§11.111 Supplied-air respirators; re-
quired components.

() Fach suppled-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;

(58) Detachable couplings;

(6) Flexible breathing tube; and

(7) Respirator harness.

(b) 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 tubss used in
conjunction with supplied-air respirators
shall be designed and constructed to
prevent:

(1) Restriction of free head move-
ment;

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

(3) Imterference with the wearer’s ac-
tivities; and

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

§ 11.113 Harnesses; installation and
construction; minimum require-
menis.

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

(b) Harnesses shall be designed and
constructed to permit easy removal and
replacement - of respirstor parts, and
where applicable, provide for holding a
full facepiece in the ready position when
net in use,

§ 11.134 Respirator containers; mini-
mum requirements,

Supplied-zir respirators shall be
eguipped with a substantial, duralile con-
tainer bearing markings which show the
applicant’s name, the type and commer-
cial designsation of the respirator it con~
tains, and all appropriate approval labels.

§11.115 Half-mask facepieces, 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 varicus facial
shaves and sizes either (1) by providing
more than one facepiece size. or (2) b¥
providing one facepiece size which will
fit varying facizl shapes and sizes.

(b) Full facepieces shall provide for

.optional use of corrective spectacles or

fenses, which shall not reduce the res-
piratory protective qualities of  the
respirator.

(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) Pacepicces, hoods, and helmeis
shall be designed to prevent evepiece
fogging.

§ 11.116 Facepieces, hoods, and hel-
mels; eyepieces; minimum require-
ments.

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

(b) Al  eyepieces except those on
Types B, BE, C, and CE supplied-air

. respirators shall be designed snd con-

structed to meet the impact and pene-
tration requirements specified in Federal
Specification, Mask, Air Line, and Res-
pirator, Air Filtering, Industrisl GGG~
M-125d, October 11, 1855.

(e) (1) The eyepieces 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 TInhalation and exhalation
valves; check valves; minimum re-
quirements.

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

(b) Exhalation valves shall be: )

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

(2) Designed and constructed to pre-
vent inward leakage of contaminated air,

(¢) 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,
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AE, B, and BE supplied-air respirators.

§ 11.118 Hecad harnesses; minimum re-
quirements.

Facepieces shall be equipped with ad-
justable and replaceable head harnesses
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 neck protection: sup-
plicd-air respirators; minimum re-
quirements.

Type AE, BE, and CE supplied-air
respirators shall be designed and con-
structed to provide protection against
impact and abrasion from rehounding
abrasive materials to the wearer’s head
and neck.

§ 11.120 Air velocity and noise levels;
hoods and helmets; minimum re-
guirements.

Noise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum airflow obtainable
within pressure and hose length require-
ments and shall not exceed 80 dBA.,

§ 11.121 Breathing gas; minimum re-
quirements.

(a) Breathing gas used to supply sup-
plied-air respirators shali be respirabie
breathing air and confain no less than
19.5 volums~percent of oxygen.

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

(¢) Compressed, liquefied breathing
air shall meet the applicable minimum
grade requirements for Type II liquid
air set forth in the Compressed Gas
Association Commodity Specification for
Air, G-7.1 (Grade B or higher quality).

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

(a) Blowers shall be designed and
constructed to deliver an adequate
amount of air tc 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.

(b) No multivie systems, whereby
more than one user is supplied by one
blower, will be approved, unless each hose
line is connected directly to a manifold
at the blower.

§11.123 Terminal fittings or chambers:
Tvpe B supplied-sir respirators; min-
imum requirenicnts.

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

(b) Terminal fittings 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 through 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 or
chamber in a fixed position in a zone of
respirable air.

£11.124 Supplicd-air respirators; per-
formance requirements; general.

Supplied-zir re-pirators and the in-
dividual components of each such device
shiall, as appropriate, meet the require-
ments for performance and protection
specified in the tests described in
§§ 11.124-1 through 11.124-24,

§ 11.124-1 Hand-operated blower test;

minimum requirements.

(3) Hand-operated blowers shall be
tested by attaching them to a mechanical
drive and operating them 6 to 8 hours
daily for a period of 100 hours at a speed
necessary to deliver 50 liters of air per
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 connected
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 air per
minute to each facepiece.

(¢} 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 a force
of 2.3 kg. (5 pounds) on a 29 cm. (3-inch)
crank, as defined in § 11.124-3.

(@) The blower shall operate through-
out the period without fajlure or indica-~
tion of excessive wear of bearings or
other working parts.
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§11.124-2 DMotor-operated blower tesi;
minimnm requirementis.

(a) Motor-operated blowers shall be
tested by operating them at their speci-
fied running speed 6 to 8 hours daily for
g period of 100 hours when zassembled
with the kind and maximum length of
hose for which the device is to be ap-
rroved 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 disengsged from
the blower when the blower is cperated
by hand.

(¢). The blower shall operate through-
out the period without fzilure or indica-
tion of excessive wear of hearings or
other working parts.

(d) Where a blower, which is ordi-
narily motor driven, is operated by hand,
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 a force of 2.3 kg.
(5 pounds) on & 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 it is tc be approved,
and when connected to one cutlet with
all other outlets closed and opsrated at
a speed not exceeding 50 revolutions of
the cronk per minute, the amount of sir
delivered into the respiratory-iniet cov-
ering shall not exceed 150 Iliters per
mainute,

§ 11.124-3 Method of wmeasuring the
power and torque required to operaie
blowers.

As shown in Figure 1, the blower crank
is replaced by a wooden drum, ¢ (13 cm.
(5 inches) in diameter is convenient).
This drum is wound with about 12 m. (40
feet) of No. 2 picture cord, b. A weight. ¢,
of sufficient mass to rotate the blower
&t the desived speed is suspended from
this wire cord. A mark is made on the
cord about 3 ${n 4.5 m. (10 to 15 feed)
from the weight, ¢. Another mark is
placed at a measured distance (6-9 m./
20-30 feet is convenicnt) from the first,
These are used to facilitate timing, 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 ai which the
power measureiment is t6¢ be made. The
blower is then permitted to assume con-
stant speed, and then as the first mark
on the wire leaves the drum, & stopwatch
is started. The watch is stopped when
the second mark leaves the drum. From

#7072

Figure l1.—Appsratus for measuring power
required Yo operate blower. (30 CFR Part 11,
Subpart J, § 11.124-3)

these dafa the foot-pounds per minute
and the torque may be calculated.
§11.124-4 Type B supplied-air respira-
: tor; minimum regquirements.

No Type B supplied-air respirator
shall be approved for use with a2 blower
or witn connection to an air supply de-
vice at positive pressures.

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

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

(b) The pressure at the inlet of the
hose connection shall not exceed 863
EN/m® (125 pounds per sguare 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 a pres-
sure-release mechanism that will prevent
the pressure at the hose connection from
exceeding 863 EN/m.? (125 pounds per
square inch gage) under any conditions.

§ 11.124-6 Type C supplied-air respira-
tor, demand and pressure demand
class ; minimum requirements.

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

(b) The manufacturer shall specify
the range of air pressure at the point of
attachment of the air-supply hose to the
alr-supply system, and the range of hose
length for the respirator. For example,
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he might specify that the respirator be
used with compressed air at pressures
ranging from 280-550 EN/m2? (40 to 80
pounds per square inch) with from 6 to
76 m. (15 to 250 feet) of air-supply hose.

(¢) The specified air pressure at the
point of attachment of the hose to the
air-supply system shall not excesd 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 a pres-
sure-release mechanism that will pre-
vent the pressure at the point of attach-
ment of the hose to the air-supply svs-
tem from exceeding 863 kN/m.? (125
pounds per square inch gage).

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

§ 11.124-7 Air-supply linc tests; mini-
mum requirements.

Air supply lines employed on Type A,
Type B, and Trpe C supplied-air respi-
rators shall meet the minimum test re-
quirements set forth In Table 8,

§11.124-8 Harness test; minimum re-
qu&remenls.

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

(2) Beuis, rings, and attachments for
life lines must withswand a pull of 136
kg. (300 pounds) for 30 minutes without
failure.

(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
barness or exert pull upon the facepiece.

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

(2) The harness shall be easily adjust-
able to various sizes.

(3) The hose shall be attached to the
harness in a manner that will withstand
a 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 approvel over a concrete floor
without disarranging the harness or
exerting a pull on the facepiece.

(5) 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-air respirators

‘have a rigid or partly rigid head tovering,

a suitable harness shall be required to
assist in holding this covering in place.

§11.124-9 Breathing tube test; mini-
mum requirenients.

(a) (1) Type A and Type B supplied-
air respirators shall employ one or two
flexible breathing tubes of the non-
kinking typz which extend from the face-
piece to a connecting hose coupling
attached to the belt or harness.

(2) The breathing tubes employed shall
permit free head movement, insure
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 mini-
mum requirements set forth in paragraph
(a) of this section, however, an exten-
sion of the connecting hose may be em-
ployed in lieu of the breathing tubes
required.

(¢) (1) A flexible, nonkinking type
breathing tube shall: (i) Be employed on
Type C supplied-air respirators of the
demand and pressure-demand class; and
(i) 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 will
loosen the facepiece or disturb the
wearer,
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TABLE 8.—AIR-SUPPLY-LINE REQUIREMENTS AND TESTS
(30 CFR Part 11, Subpart J, § 11.124-7)

3pecific Regquirements for the air-supply lines of the indicated type of supplied-air respirators
requirernents
Type A Type B Type C

Length ofhose... Maximum of 91 m. (300 Maximum of 23 Aaximum «: Y1 1. (300 feet) in multiples 6f 7.6 m.
feet), in multiples of m. (75 feet) in 25 feet). It will be permissible for the anplicant

7.6 m. (25 feet). multiplcs of 7.6 to supply hose of tite approved type of suorter

m. (25 fect). length than 7.6 m. (35 feel) provided it meets

the requirements of the part.
Alr 0W e e ceeeee NoOR€e. oo NON€ee oomeane The air-supply hose with air reeulating valve or

orifice shall permit a flow of not les 2
liters (4 cubic fret) per minute to tight-fifting
and 170 liters (8 cubie feet) per pifnute to gose-
fitting respiratory-inlet coverings throuri: tha
maximum length of hose for which approval is
granted and at the minimum specified air-supply
pressure. The maximum flow shall not exceed
433 liters (15 cubic fret) per minute at the maxi-
mun specified air-supply pressure with the mini-
mumiength of hose forwhich approvalisgranted.

The airsupply hose, detachable coupling
mand valve of the demand class or pr
dernand valve of the pressure-demand class for
Type C supplied-air respirators, deinzud and
pressure-demand classes, shall he capabie of
delivering respirable air at a rate of not less than
115 liters (4 eubie feel) per minute to the irg-
tory-inlet covering at an inhalation resistunce
not exceeding 50 millimeters (2 inches) of water-
column height measured in the respirarory-inlet
covering with any combination of airsupply
pressure and length of hose within the applicant’s
specified range of pressure and hose leugth. The
air-flow rate and resistance to inhalation shall be
megsured while the demand or pressure-dermand
valve is actuated 20 times per minute by a ssuree
of intermittent suection. The maximmum rate of
fiow to the respiratory-inlet covering shall not
exceed 4725 liters (15 cubie feet) por mitate under
the specified operating conditions.

Alr-regulating  NOD@.owcmeevocacrccnce NOBS.coiceereea ... If an air-regulating valve is provided, it shall be
valve. g0 designed that it will remain at a specific
edjustrment, which will not be atlected by the

+ ‘ordinary movenett of the wearer.

The wvalve must be so constructed that the sir
supply with the masimum length of hase and at
the minimum specified airsupply pressure will
not be less than 115 liters (4 cubic feet) of eir per
minute to tight-fitting and 170 liters (f cubic f2et)
of air per miuute of loose-fitting respiratory inlet
coverings for eny adjustment of the valve. If s
demsud or pressure-demand  valve replzees ths
air-regulating valve. it shall be connected to the
sir-supply at the maximum air pressure for which
gpproval is sought by means of the minimom
length of air-supply hose for which approvat is
sought. The outlet of the demand or pressure-
demand valve shall be connected to a source of
intermittent suction so that the demand or
pressure-demand valveis actuated approximetely
20 times per minute for a total of 140,000 inhalz-
tions. To expedite this test, the rate of actustion
may be {ncreased if mutually agreeaile to the
spplicant and the Bureau. During this test the
valve shall funetion without failure end without.
excessive wear of the moving parts.

The demand or pressure-demand valve shall not be
damaged in a0y way when subjected at the cutlet
to 8 pressure or suction of 25 cm. (10 inches) of

. water gage for 2minutes.
Noncollapat- The hese shall pot Same as Type A .. Norne.
bility. collapse or exhibit

permanent deforma-
tion when 8 force of
90 kg. (200 pounds)

-is applied for §
minutes batween 2
plsnea 7.6 cm. (3
inghes) wide on
opposite sides of the

hose. T

Reproduced {from
best availeble cORY.
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TABLE 8.—AIR-SUPPLY-LINE REQUIREMENTS AND TESTS—Continued
(30 CFR Part 11, Subpart J, § 11.124-7)
Specifie Requirements for the air-supply lines of the indicated types of supplied-air respirators
requiremuents
Type A Type B Type C
Nonkink- NOD®. o mecneavacnnee NODC_ccavmnaenan A 7.6 m. (25 foot) section of the hose will be placed
ability. on a horizontal-plane surface and shaped iuntn 5

Strength of hose Hose and couplings
and couplings. shall not separate or
fail when tested with
a pull of 113 kg.
(250 pounds) for
5 minutes.

Tightness. . ..... No air leakage shall
occur when the hose
and couplings are
jeined and the joint(s)
are immersed in water
and subjected to an
internal air pressure
0f 35 kN/m.2 (5 pounds
per square inch) gage.

The permeation of the
hose by gusoline will
be tested by imniers-
ing 7.6 m. (25 feet) of
hose and one coupling
in gasoline, with air
flowing through the
hose at therateof 8
liters per jinute for
6 hours. The air from
the hose shall not
contain rmore than
0.01 pereent by
volume of gasoline
vapor at the end of
the test.

Permeation of
hose by
gasoline.

Detachable
coupling.

one-loop coil with one end of 'he hose connected
to an airflow meter and the othier end of the hose
supplied with air at the minumnim specified
supply pressure.

The connection shall be in the plane of the loop.

Theother end of the hose will be pulled tangentially
to the loop and in the plane of the loop until the
bose straightens,

To meet the requiremetits of this test the loop shall
maintain & uniform near-circular shape and
ultimately unfold as a spiral, without any Jocal-
ized deformation that decrezses the flow of air
to less than 90 percent of the flow when the hose
is tested while remaining in a straight line.

Same as Type A.. Hose and couplings shall not exhibit uny separation
or failure when tested with a pull of 45 kg. (160
pounds) for 5 minutes and when tested by sub-
jecting them to an internal air pressure of 2 times
the nuaximun respirator-supply pressure that is
specified by the applicant or at 173 kN/m.:
(25 pounds per square inch) gage, whichever is
higher,

NONe. _.ocececanen Leakage of air exceeding 50 cc. per minute at each

coupling shall not be permitted when the hoseand
couplings are joined and are immersed in water,
with air flowing through the respirator under o

ressure of 173 kN/m.? (25 pounds per square
nch) gage applied to the inlet end of the air-sup-
ply hose, or at twice the maximum respirator-
supply pressure that is specified by the applicant,
whichever is higher.

Same as for Type A, except the test period shall be

1 bour.

Same as for Type
A.

NODB. o o ewocmcmecanae NODO (o iiiiien A hand-operated detachable coupling by which the

wearer can readily attach or detach the con-
necting hose shall be provided at a convenient
location. This coupling shall be durable, remain
connected under all conditions of normal res-
pirator use, and meet the prescribed tests for
strength and tightness of hose and couplings.

§11.124-10 Airflow resistance

Type A and Type AE supplied-air res-
pirators; minimum requirements.

(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:

test, Maximum length of hose Maximum resistance,
for which respirator is water column height
approved
Feet Meters Inches Millimeters
75 23 1.8 38
150 46 2.5 64
250 76 3.5 80
300 91 4.0 102

(¢) The exhalation resistance shall not
exceed 25 mm. (1 inch) of water-column
height at a fiow rate of 85 liters (3 cubic
feet) per minute when the blower is not
operating or under any practical condi-
tion of blower operation.
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§11.124-11 Airflow resistance tesi:
Type B and Type BE supplied-air res-
pirators; minimumn requirements.

(a) Alrflow resistance shall be deter-
mined when the respirator is completely
assembled with the respiratory-inlet

- covering and the hose in the maximum
length to be considered for approval,
coiled In loops 1.5 to 2.1 m. (5 to 7 feet)
in diameter. ) .

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

(¢) The exhalation resistance shall
not exceed 25 mm. (1 inch) of water-col-
umn height at this fiow rate.

§ 11.124-12 Airflow resistance lest;
Type C supplied-air respirator, con-
tinmous {low class and Type CE
supplied-air respirator; minimum re-
quirements,

The resistance to air fiowing from the
respirator shall not excesd 25 mm. (1
inch) of water-column height when the
air flow into the respiratcry-inlet cover-
ing is 115 liters (4 cubic feet) per minute.

§11.124-13 Airflow resistance tesi;
Type C supplied-air respirator, de-
mand class; mininmmm regquirements.

(g) 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 & flow
of air at a rate of 85 liters (3 cubic feet)
per minute shall not exceed 25 milli-
meters (1 inch) of water.

§11.124-14 Airflow resistance testy
Type C supplied-air respirator, pres-
sure-demand class; minimum re-
quirements,

(a) The static pressure in the face-
piece shall not exceed 38 mm. (15
inches) 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.

{e¢) The exhalation resistance to a
fiow of air at a rate of 85 liters (8 cubic
feet) per minute shall not exceed the
static pressure in the facepiece by more
than 51 mm. (2 inches) of water-coluran
height.

§ 11.124-15 Exhalation valve leakage
test.

(2) Dry exhalation valves and valve
seats will be subjected to a stiction of 25
mm. water-column height while in 2 nor-
mal operating position.

(b) Leakage between the valve and

valve seat shall not exceed 30 milliliters
per minute.

§ 11.124-16 Blan tests for gases and
vapors: supplied-air respirators; gen-
eral performance requirements.

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

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

(¢} Time during the test pericd will
he divided as follows:

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

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

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

esting period.

§ 11.124-17 Man test for gases and
vapors; Type A and Type AE 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 klower, the intake of the
hose, and not more than 25 percent of
the hose lencth will be located in iscamyl
acetate-free gir,

(b) The man in the isoamyl acetate
atmosphere will draw his inspired air
through the hose, connections, and all
parts of the air device by means of his
Iungs alone (blower not operating).

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

§11.124-18 Man test for gases and
vapors; Type B and Type BE respira-
tors; test requirements.

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

(b) The man in the isoamyl acetate
atmosphere will draw his inspired air
through the hose and conunections by
means of his lungs alone.

}?ﬁ
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§11.124-19 Man test for gases and
vapors; Type C respirators, continu-
ous-flow class and Type CE supplied-
air respirators; test requirements.

(a) The completely assembled respi-
rator will be worn in a chamber contain-
ing 0.120.025 percent isoamyl acetate
vapor, the intake of the hose will be
connected to a suitable source of respi-
yable air, and not more than 25 percent
of the hose length will be located in
irpamyl acetate-free air.

(h) The minimum fiow of air required
10 maintain a positive pressure in the
wespiratory-inlet covering throughout
«ie entire breathing cycle will be sup-
slied to the wearer, provided however,
that airflow shall not be less than 115
liters per minute for tight-fitting and not
less than 170 liters per minute for loose~
fitting respiratory inlet-coverings.

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

§11.124-20 Man test for gases and
vapors; Type C supplied-air respira-
tors, demand and pressure-demand
classes; test requirements.

(a) 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-
nected to & suitable source of respirable
air, and not more than 25 percent of the
hose length will be located in isoamyl
acelate free air, .

(b) The test will be conducted at the
minimum pressure with the maximum
hose length and will be repeated at the
maximum pressure with the minimum
hose length.

§11.124-21 Tests for protection during
abrasive blasting; Type AE, Type BE,
and Type CE supplied-air respirators;
general performance requirements.

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

(b) The tests prescribed in §§ 11,124~
22, 11.124-23, ang 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. (¢ inch) ;

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

{4) The akrasive used will contain a
composition of 991 percent free silica
tSi0. ;

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

(6) The No. 1 sand used will meet &

size specification of not more than 10
nercent on a 20-mesh sieve and not more
than 10 percent through a 35-mesh sieve;
994 percent of the fines will be able to
pass through a 270-mesh sieve. All size
determinations will be made by standard-
mesh sieves.

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

(d) (1) The person wearing the res-
pirator will sandblast the inside surface
of a common iron kettle of approximate
hemispherical shape (about 76 cm. (30
inches) in diameter, and 113.6 liters (30
gallons) capacity).

(2) The kettle will be placed with the
plane of the opening inclined 45° 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 posi-
tion in front of the kettle and lean over
until the upper part of the body is in-
clined to parallel the face of the kettle.

(4) The wearer will blast the entire
inner surface of the kettle with the blast
at all times directed approximately at
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 wearer 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-inlet covering at a point
as near as convenient to the wearer’s
nostrils.

(2) Simultaneously air will be drawn
at the same rate from the source of in-
take air to the respirator.

(f) Respirators tested iin accordance
with  §§ 11.124-22, 11.124-23, and
11.124~24 shall meet the following minj-
mum requirements;

(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 period;

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

e
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§11.184-22 Test for protection during
abrasive blasting; Type AL supplied-
air respirator; test requirements.

(a2) The respirator will be arranzed
as prescribed in § 11,124-17(a), angd the
tests prescribed in § 11.124-21 will be
performed. . '

(b) The wedrer will draw his in-
spired air through the hose, connec-
tions, and all parts of the air device by

eans of his lungs alone (blower not
operating).

(c) The fest will be repeated with the
blower in operation at any practical
speed up to 50 revolutions per minute
of the crank.

§ 11.124~23 'Test for protection during
abrasive blasting; Type BE supplied-
air respiraior; test requirements.

(z) The respirator will be adrranged
gs preseribed in § 11.124-18(a), and the
tests prescribing in § 11.124-21 will be
performed.

(b) The wearer will draw his inspired
air through the hose, connections, and
all parts of the air device by means of
his lungs alone.

§ 11.124-24 'Test for protection during
abrasive biasting; Type CE supplied-
air respirator; test requirements,

(a) The respirator will be arranged
as prescribed in. § 11.124-19(a), and the
tests prescribed in §11.124-21 will be
performed.

Subpurt K—Dusi, Fume, and Mist
Respirators

§ 11,130 Dust, fume, and mist respira-
tors; description.

Dust, fume, and mist respirators, in-
cluding all completely dassembled respi-
rators designed for use as respiratory
protection during entry into and escape
from hazardous particulate atmospheres
which contain adequate oxygen to sup-
port life, are described as follows:

(a) Respirators, either with replace-
able or reusable filters, designed as res-
piretory protection azgainst dusts (1)
having an air contamination level not
Jess than 0.05 milligram per cubic meter
of zir, including but not limited to coal,
arsenic, cadmium, chromium, lead, and
manganese; or (2) dusts having an air
contamination level not less than 2 mil-
lion psarticles per cubic foot of air, in-
~cluding but not limited to aluminwmm,
fipur, iron ore, and free silica, resulting
principally from the disintégration of a
solid, e.g,, dust clouds produced in min-
ing, quarrying, and tunneling, and 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 metals having
an air contamination level not less than
9.05 milligram per cubic meter, includ-
ing but not limited to alwmninum, anti-
mony, arsenie, cadmium, chromium, cop-
per, iron, lead, magnesium, manganess
mercury (excent mercury vapor), and
zinc, which result from the subiimation
or condensation of their respective
vapors, or from the chemical reaction
between their respective vapors and
gases.

(¢) Respirators, with replaceahle fil.
ters! designed as respirafcry protection
against mists of materials having an air
cop§amination level not less thanm 0.05
mzlh'gram per . cible meter or 2 million
barticles per cubie foot, e.g., mists pro-
duced by spray coating with vitreous
ena_mels, chromic acid mist produced
du:rmg chromium plating, and other
mists of materials whosa lquid vehicle
does not produce harmiful gases or

- Vapors.

(d) Respirators, with replaceable fil-
ters_, designed as respiratory protection
agau:lst dusts, fumes, and mists having
an air contamination level less than 0.05
mxlhgram per cubic meter, including but
qot limited to lithium hydride and beryl-
Hum, and zzainst radionuclides.

(e) Respirators, with replacezble fl-
ters_, designed as respiratory protection
against radon daughters, and radon
dgughters attached to dusts, {fumes, and
mists,

() Respirators, with replaceable fil-
ters_, designed as respiratory protection
against ashestos-confaining dusts  and
mists,

(g) Respirators, with replaceable fl-
ters, designed as protection against yar-
lous combinations of particulate matter.

(h) Single-use dust respirators de-
signed as respiratory protection against
preumoconiosis- and fibrosis-producing
dusts, or dusts and mists, including but
not limited to aluminum, asbestos, coal,
flour, iron ore, and free silica. :

(1) The types of dust, fudie, and mist
respirators in paragraphs (&) 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 mist respira-
tors; required components.

“¢a) Each dust, fume, and mis respi-
rator ‘described in -§ 11.130 shall, where
its design requires, contain the following
component parts:: . - . :

+(1) Facepiece, mouthpiece with nose-

_-clip, hood, or helmet;.

g we
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(2) Filter unit;

(3) Harness;

(4) Attached blower; and

(5) Breathing tube.

(p) The components of each dust,
fume, and mist respirator shall meet the
minimum construction requirements set
{orth in Subpart G of this part.

§11.132 Breathing tubes; minimum re-
quirements.

(3) Flexible breathing tubes used in
conjunction with respirators shall be de-
sizned and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
picces, mouthpicces, hocds, or helmets;

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

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

§11.1233 Harnesses; installation z}nd
construction; minimum require-
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 bedy.

(b) 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
notin use.

§11.134 Respiraior containers; mini-
muni requirenents.

(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-usé respira-
tors may provide for storage of more
than one respirator, however, such con-
tainers shall be designed and construct-
ed to prevent contamination of respira-
tors which are not removed, and to pre-~
;ztent damage to respirators during trans-

§ 11.135 Half-mask facepieces, full
facepieces, hoods, helmets, and
mouthpieces; fit; minimum require-
ments,

(a) Half-mask facepieces and full
facepieces shall be designed 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 one facepiece size which will
fit varying facial shapes and sizes.

(b) Full facepieces shall provide for
optional use of correetive spectacles or

lenses, which shall not reduce the respi-
ratory protective qualities of the respira-
tor.

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

(d) Mouthpieces shall be eqguinped
with noseclips which are secureiv at-
tached to the moutihpiece or respirator
and provide an airtight seal.

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

(f) Half-mask facepieces shall nol in-
terfere with the fit of common industrial
safety corrective spectacles, as deter-
mined by the Institute’s facepiece tests in
§§ 11.140-1 and 11.140-2.

[37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar, 15, 1973]

§ 11.136 Facepieces, hoods, and hel-
mels; eyepieces; minimum require-
ments.

Facepieces, hoods, and helmets shall be
designed and constructed to provide ace-
quate vision which is not distorted by the
eyepieces.

§ 11.137 Inhalation and exhalation
valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be protected against distortion.

(b) Inhalation valves shall be designed
and constructed and provided where nsc-
essary to prevent excessive exhaled air
frem adversely affecting filters, except
where filters are specifically designed to
resist moisture as preseribed iIn
§ 11.140-5.

(¢) Exhalation valves shall be: (1)
Provided where necessary; (2) protected
against damage and external influence;
and (3) designed and constructed to
prevent inward leakage of contaminated
air,

§ 11.138 ¥ead harnesses; minimum re-
quirements.

{a) All facepieces shall be equipped
with head hamesses designed and con-
structed to provide adequate tension
during use and an even distribution of
pressure over the entire area 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 applicable, with adjustable and
replaceable harnesses, designed and con-

-structed to hold the mouthpiece in place.
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§ 11.139 Air velocity and noise levels;
hoods and helmets; minimum re-
gquirements.

Noise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum airfiow obtainable
and shall not exceed 80 dBA.

§ 11.140 Dust, fume, and mist respira-
tors; performance requirements;
general,

Dust, fume, and mist respirators and
the individual components of each such
device shgil, as appropriate, meet the
requirements for periocrmance and pro-
tection specified in the tesis deseribed in
§§11.140-1 through 11.140-12 and pre-
scribed in Tables 9 and 10.

§ 11.140-1  Isoamyl acetate tightness
test: dust, fume, and mist respirators
designed for respiratery protection
against {uumes of varicus metals hav-
ing an air contaminaiion level not less
than 0.05 milligram per cubic meter;
minimum requirements.

(g) The respirator will be modified in
suchh & manner that all of the air that
normally would be inhaled through the
inhalation port(s) is drawn through an
efficient activated charcoal-filled can-
ister, or cartridge(s), without interfer-
ence with the face-contacting portion of
the facepiece.

tb) The modified respirator will be
worn by persons for at least 2 minutes
each in a test chamber containing 100
parts (by volume) of isoamyl-acetate
vapor per million parts of air.

(c) The odor of isoamyl-acetate shall
not be detected by the wearers of the
rodified respirater while in the test
atmosphere.

£11.140-2 Isocamyl  acetate tighiness
test; respirators designed for respira-
tory prolection against dusts, fumes,
and mists having an air contamina.
tion level less than $.05 milligram
per cubic meter, er against radio-
nuclides: minimum requirements.

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

(b) (1) The canister or cartridge will
be used in place of the filter unit, and
persons will each wear a moedifded half-
mask facepiece for 5 minutes in g test
chamber containing 100 parts (by
volume) of iscamyi-acetate vapor per
million parts of air.

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

(1) Two minutes walking, nodding,

7
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and shaking head in normal movements;

and

(ii) Three minutes
running in place.

(3) The facepiece shall be capable of
adjustment, according to the applicant's
instructions, to each wearer’s face, and
the odor of isogmyl-acetate shzll not be
detectable by any wearer during the test.

(c) Where the respirator is equipped
with a full facepisce, hood, heimet, or
mouthpiece, the canister or cartridge will
be used in place of tne filter unit, and
persons will each wear the modified res-
piratory-inlet covering for 5 ininutes in
a test chamber containing 1,000 parts (by
volume) of isoamyi-acetate vapor per
million parts of air, performing the work
schedule specified in paragraph (b) (2)
of this section.

§11.140-3 Air—purifying filter 1ests;
performance requircments; general.

Dust, fume, and mist respirators will
be tested in accordance with the schedule
set forth in Tahiz 10 %0 datermine their
effectiveness as protection agzainst the
particulate hazards specified therein.

§ 11.140-4  Silica dust test; single-use or
reuseahle fiiters; minimum require-
menls,

(a) Three respirators with single-use
filters will be tested for pericds of 80
minutes each at a continucus airiow
raté of 32 liters per minute for air-puri-
fying respirators, and for periods of 4
hours each &t 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-
piets for powered air-purifying respira-
tors.

(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 chamber
will niot be less than 50 nor more than
60 milligrams of fiint (894 percent free
silica) per cubic meter of air.

(d) The flint in suspension will be
ground to pass 994 percent through a
270-mesh sieve. .

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

(f) The total amount of unretained
test suspension in samples taken during
testing shall not exceed 1.5 milligrams
for an air-purifying respirator, 14.4 mil-
ligrams for a powered air-purifying res-
pirator with tight-fitting facepiece, and
21.3 milligrams for a powered air-purify-
ing respirator with loose-fitiing hood or
helmet.

exercising and
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(g) Three respirators with reusable fil-
ters will be tested and shall meet the
requirements specified in paragraphs (a)
through (f> of this section; each filter
shall be tested three times: Once as re-
ceived; once after cleanifg; and once
after recleaning. The applicant’s instruc-
tions shall be followed for each cleaning.

§11.140-5 Silica-dust test; single-use
dust respirators; minimum require-
ments.

(a) ‘Three respirators will be tested.

(b) As described in § 11.140-4, airflow
will be cycled through the respirator by
& breathing machine at the rate of 24
respirations per minute with a minute
volume of 40 liters; a breathing machine
cam with a work rate of 622 kg.-m.?/min-
ute shall be used.

(c) Air exhaled through the respirator
Wwill be 35° +:2° C. (95° =+3° F.) with
94 =3 percent relative humidity.

(d) Air inhaled through the respira-
tor will be sampled and analyzed for
respirator leakase.

(e) The total amount of uynretained
test suspension, after 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-fitting facepieces, and not less than
170 liters per minute to loose-fitting
hoods and helmets 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.

(¢) 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 air.

(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 thc 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 air-purifying respirator with
tight-fitting facepiece, and 6.2 milli-
grams of lead for a powered air-purify-
ing respirator with loose-fitting hocd or
helmet.

§ 11.146-7 Silica mist 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 fiow
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 be approximately 25° C.

(¢c) The test 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 aqueous suspensjon of flint (99-- per-
cent free silica), and the flint shall be
ground to pass 99 percent throucgh a
270-mesh sieve,

(e) Samples of the test suspension
will be taken during each test pericd for
analysis.

(f) The total amount of silica mist un-
retained in the samples taken during
testing, weighed as silica dust, shall not
exceed 2.5 milligrams for an air-purify-
ing respirator, 6.9 milligrams for a pow-
ered air-purifying respirator with tight-
fitting facepiece, and 10.2 miiligrams for
a powered air-purifying respirator with
loose-fitting hood or helmet.

§ 11.140-8 Tests for respirators de-
signed for respiratory protection
against more than one type of dis-
persoid; minimum rcquirements.

Respirators designed as respiratery
protection against more than one partic-
ulate hazard (dust, fume, 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, mouihpiece, hood,
or helmet of a dust, fume, or mist res-
pirator mounted on a test fixture with
air flowing at a continuous rate of 85
liters per minute, both before and after
each test conducted in accordance with
§§ 11.140-4 through 11.140-7.

(b) The maximum allowable resistance
requirements for dust, fume, and mist
respirators are as follows:

b
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MAXIMUTM RESISTANCE
(mm. water-colwnn height)

Initisl  Final Exhala-
Type of resplrator Inhala- Inhale-  tion

tion tion

Single-tise e 12 15 15
Dust, fume, and mist,

with single-use filter____ 30 50 20
Dust, fumne, and mist, :

with reusable filter___.. 20 40 20
Radon daughter 18 125 15
Asbestos dust and mis 18 25 15

1 Measured after silica dust test described in § 11.140-¢

§ 11.140-10 Exhalaiion valve leakage

test; minimum reguirements.

(a) Dry exhalation valves and valve
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.

§ 11.140~11 DOP filter test; respirators
designed as respiratory protection
against dusts, fumes, and mists hav<
ing an air contamination level less
than 0.05 milligram per cubic meter
and against radionuclides; minimum
requiregments.

(a) All single air-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
& period of 5 to 10 seconds.

(b)Y Where filters are to be used in

pairs, the flow rates will be 16 and 42.5
liters per minute, respectively, through
each filter.

(¢c) 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 tests
respirators designed as protection
against dusts, fumes, and mists hav-
ing an air contamination level less
than 0.03 milligram per cubic meter
and against radionuclides; minimum
requirements.

Three respirators will be tested in
accordance with the provisions of
§ 11.140-4 and shall mest the minimum
requirements of §§ 11.140-4 and 11.140.9.

TABLE 9.—FACEPIECE TEST REQUIREMENTS
(20 C¥R Part 11, Subpart K, § 11.140-1, et seq.)

Pressure
Respirator types tightness
. test t

Isoamyl acetats
test

11, 140-1 1L.140-2

Dusts:Air Contamination

Level not less than 0.05

mg/M2 or 2 mppef. X
Fumes: Air Contamina-

tion Level not less than

0.08mgAG. ... X X
Mists: Air Contamination

Level not less than

0.05 mg/Bor 2mopef. . X
Dusts, Fumes, and Mists:

Alir Contamination

Level less than 0.05 mgf

A3 or 2 mppef, and

radionuelides .ooeacenan X oo X
Radon daughters..._...__ X X e .
Ash:stos-containing dusts

and mists__.___.________ X

1 Test is required only where applicable.

TABLE 10—AIR-PURIFTING AND POWERED AIR-PURIFTING RESPIRATOR FILTER TESTS REQUIRED FOR APPROVAL
(30 CFR Part 11, Subpart K, § 111404, et seq.)

Respirator types

Lead  Silica DOP
Silica dust tests fume mist test

test test
101404 11 140-5 11.140-12 11.140-6 11.140-7 1114011

Dusts: Air Contsmination Level not less than 0.05 mg/
A3 or 2 mppel.

Fumes: Afr Contamination Level not less than 0.65 mg/
M3,

Mists: Air Contamination Level not less than 0.05 mg/f
M2 or 2 mppef.

Dusts, Fumes, snd AMists: Alr Contaminstion Level
less than 0.05 mg/3G or 2 mppef, and radionuclides.

Radon daughters,

Asbestos-contgining dusts and miste

Single-use dust and mist respirators.

x
D N
>4
.................... X reeeeccnrneeee. X
Xt X3
X X3
X3 X2

! For resistance only.
2 For penetration only.
3 Test required only whers spplicables

L Lo
¥ ¥
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Subpart L—Chemical Cartridge
Respirators

§£11.150 Chemical cartridge respirators;
description.

Chemical cartridge respirators includ-
ing all completely assembled respirators
which are cesigned for use as respiratory
protection during entry into or escape
from atmospheres not immediately
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:

Mazimum use

Type of chemical concentration, parts
cartridge respirator: per million
AmMmMOonia oo eaccee e 300
Chlorine v e ccicaccceccmea 10
Hydrogen chloride oo oo 50
Methyl amine ooooeeoooooaooo_o 100
Organic VapOr Tecececaccccccama——n 81,000
Sulfur Aioxideccmcmmmmco e 50

7Not for use against organic vapors with
poor warning properties or those which gen-
erate high heats of reaction with sorbent
material in the cartridge.

& Maximum use concentrations are lower
for organic vapors which produce atmos-
bheres immediately hazardous to life or
health at concentrations equal to or lower
than this concentration.

NoTe: Chemieal cartridge respirators for
respiratory protection against gases or vapors,
which are not specifically listed with their
maximum use concentration except pesti~
cides, may be approved if the applicant sub-
mits a request for such approval, in writing,
to the Institute. The Bureau and the Insti-
tute shall consider each such application and
accept or reject the application afier a review
of the effects on the wearer's health and
safety and in the light of any field experience
in use of chemical cartridge respirators as
protection against such hazards.

[37 FR 6242, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973}

§ 11.151 Chemical cartridge respirators
required components,

(a) Each chemical cartridge respira-
tor described in § 11.150 shall, where its
design requires, contain the following
component parts:

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

(2) Cartridge;

(3) Cartridge with filter;

(4) Harness,

(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 Subpart G of this part.

§ 11.152 Cartridges in parallel; resist.
ance requirements,

Where two or more cartridges are used
in parallel, their resistance to airflow
shall be essentially equal.

£11.153 Carwidges; color and mark-
ingss requirements.

The color and markings of all car-
tridges or labels shall conform with the
requirements of the American National
Standard for Identification of Gas Mask
Canisters, X13.1, obtainable from Amer-
jecan National Standards Institute, Inc.,
1430 Broadway, New York, NY 10018.

§11.154 Filters used with chemical car-
tridges; location; replacement

(a) Particulate matter filters used in
conjunction with a chemical cartridge
shall be located on the inlet side of the
cartridge.

(b) Filters shall be incorporated in or
firmly attached to the cartridee and each
filter assemhly shall, where applicable,
be designed to permit its easy removal
from and replacement on the cartridge.

§ 11.155 Breathing tubes; minimum re-
quirements.

(a) Flexible 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-
pieces, mouthpiecas, hocds, or helmets;

(3) Interference with the wearer’s
activities; and

(4) Shuioff of airflow due to kinking,
or fromn chin or arm pressure.

§11.156 TFlarnesses; installation and
constriactions mininum  require-
ments.,

(a) Each respirator shall, where nec-
essary, be equipped with a suitable
harness designed and constructed to hold
the componements of the respirator in
position against the wearer's body.

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

§11.157 Respirator 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
all appropriate approval labels.
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§11.158 Half-muask facepieces, full
facepicces, mouthpieces, hoods, and
helmetss fit; minimum requircments.

(2) Hali-mask facepieces and full
facepieces shall be designed and con-
structed to fit persons with various facial
shapes and sizes either: (1) By provid-
ing more than one facepiece size, or (2)
by providing one facepiece size which

" will fit varying facial shapes and sizes.

(b) 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.

(¢) Mouthpieces shall be equipped
with noseclips which are securely at-
tached to the mouthpiece or respirator
and provide an airtight fit.

(d) Full facepieces shall provide for
optional use of corrective spectacles or
lenses which shali not reduce the respi-
ratory protective qualities of the respi-
rator.

(e) Facepieces, hoods, and helmets
shall be designed {o prevent eyepiece
fogging.

§ 11.158-1 TFacepieces, hoods, and hel-
mets; eyepieces; minimum reguire-
ments,

Facepieces, hoods, and helmets shall be
designed and corstructed to provide ade-
quate vision which is not distorted by
the eyepieces.

§ 11.159 Inhalation and  exhalation
valves; minimum requirements.

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

(b) Inhalation valves shall be de-
signed and constructed to prevent exces-
sive exhaled air from entering cariridges
or adversely affecting canisters.

(¢) Exhalation valves shall be: (1)
Protected against damage and external
infiluence, and (2) designed and con-
structed to prevent inward leakage of
contaminated air.

§11.160 Head harnesses; mintmum re-
quirements. ‘

(a) Facepieces shall be equinped with
gdjustable and replaceable head har-
nesses designed and constructed to pro-
vide adeguate 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 an adjustable and.

replaceable harness designed and con-
structed to hold the mouthpiece in place.

§ 11,161 Air velocity and noise levels;
hoods and hclmets; mininnm re-
quirements.

Noise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum airflow obtainable
end shall not exceed 80 d3BA.

§ 11,162 Chemical eartridge respirators;
performance requirements: general

Chemical cartridge respirators and the
individual components c¢i 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 DPreathing resistanice tests
minimmm requirements,

(a) Resistance to airfiow will be meas-
ured in the facepiece, mouthpiece, hood,
or helmet of a chemical cariridge respi-
rator moumted on & test fixture with air
flowing at a continuous rate of 85 liters
per minute, both before and after each
test conducted in accordance with
§§ 11.162-5 through 11.162-8.

(b) The maximum allowable resist-
ance requirements for chemical carfridge
respirators are as follows:

MAXTMUTM RESISTANCE
(mm. water-column height)

Type of chemical cartridge Inhalation Exhala-
respirator —_—— tion
Initial Finall

For gases, vapors, or gases

and vapOTS. Lo eceaan 40 45
For gases, vapors, or gases

and vapors, and dusts,

fumes, and mists. . __ooccaoo ]
For gases, vapors, or g
and vapors. end mists of
aints, laequers, end
enamels_____ . _____________. 50 70 20

I Measured at end of service life specified in Table 11.
§11.162-2 ' Exhalation valve leskage

test; minimum requirements.

() Dry exhalation valves and valve
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.

§11.162-3 Facepiece test; mininnum re-
quirements,

(a) The complete chemical cartridge
respirator will be fitted to the faces of
bersons having varying facial shapes and
sizes,

(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

~J
de)
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Institute will provide test subjects to suit
such facial measurements.

(¢) Any chemical cartridge respirator
rart which must be removed to periorm
the facepiece or mouthpiece fit test shall
be replaceable without special tools and
without disturbing facepiece or mouth-
piece fit.

(d) The facepiece or mouthpiece fit
test using the positive or negative pres-
sure recommended 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. iscamyl acetate
vapor for half-mask facepieces, 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 performing
the following activities:

(1) Two minutes, nodding and turning
head;

(ii) Two minutes, calisthenic arm
movements;

(iii) Two minutes, running in place;
and

(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 isoamyl-acetate vapor during the
test.

[37 FR 6244, Mar. 25, 1972, as amended at
38 FR 6993, Mar. 15, 1973]

§11.162-4 Lacquer and enamel mist
tests; respirators 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 §11.182-8.

(b) In addition to the test require-
ments set forth in paragraph (a) of this
section, three such respirators wiil be
tested against each aerosol in accordance
with the provisions of §§11.162-5 and
11.162-6.

§ 11.162—.5 Lacquer mist test; minimum
requirements.

(a) Temperature in the test chamber
will be appreximately 25° C.

(b) Continuous airflow throuzh the
respirator will be 32 liters per minute
for air-purifying respirators, and not 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-puri{ying respirators.

(¢) Airflow through the chamber will

be 20-25 air changes per minute.

(d) The atomizer employed will be a
No. 64-5 nozzle with setup 3, or equiv-
alent, operating at 69 kiN/m®. (10 pounds
per sguare inch gage).

(e) The test aeroscl will be prepared
by atomizing a mixture of one volume of
clear cellulose nitrate lacquer and one
volume of lacquer thinner.

(f) The lacguer used will conform es-
sentially to Fedsral Specification TT--L~
31, October 7, 1953.

(g) The concentration of celiulose
nitrate in the test 2erosol will be $5-125
milligrams per cubic meter.

(h) The test aerosol will be drawn to
each respirator for a total of 156 minutes
fcr air-purifying respirators and 240
nminutes for powered air-purifying
respirators.

(1) The totzl amount of uaretained
mist in the samples taken during testing,
weighed as cellulose nitrate, shall not ex-
ceed 5 millizrams for an air-purifying
respirator, 28 milligrams for a powered
air-purifying respirator with tight-
fitting facepiece, and 41 milligrams for
a powered air-purifying respirator with
loose-fitting hood or helmet.

§ 11.162-6 Enamicl mist test; minimum
reqmrementx‘.

(a) Temperature in the test chamber
will be approximately 25° C.

(b) Continuous airflow through the
respirator will be 32 liters per minute for
air-purifying respirators, and nhot less
than 115 liters par minute to tight-fit-
ting facepieces and 170 liters per minute
to loose-fitting hoods and helmets of
powered air-purifying respirators.

(¢) Airflow through the chamber will
be 20-25 zir changes per minute.

(d) The atomizer employed will be a
No. 64 nozzle with setup 14, or equiv-
alent, operating at 69 kN/m?. (10 pounds
per sguare inch gage).

(e) The test aerosol will be prepared
by atomizing a mixture of 1 volume of
white enamel and 1 volume of turpentine.

(f) The enamel used will conform es-
sentially to Federal Specification TT-F-
489b, May 12, 1953 (an enamel having a
phthalic alkyd resin vehicle and a
titanium dioxide pigment).

(g) The concentraticn of pigment in
the test aerosol, weizhed as ash, will be
95-125 milligrams per cubic meter.

(h) The test aerosol will be dravn to
each respirator for o total of 156 minutes
for air-purifying respirators and 240
minutes for power  air-purifying
respirators.

(i) The total amount of unretained
mist in the samples taken during testing,
hed as ash, shall not exceed 1.5
milligrams for any air-purifying respi-
rator, 8.3 milligrams for a powered air-

el
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purifying respirator with tight-fitting

facepiece, and 12.3 milligrams for a

powered eair-purifying respirator with

loose-fitting hocd or helmet.

§ 11.162-7  Dast, fume, and mist tests;
respiraters with filters; minimum re.
quirements; generzl.

(a) Three respirvators with cartridges
ccntaining, or having attached to them,
fiiters  for protection against dusts,
fumes, and mists, except the mists of
paints, lacquers, and enanmels, will be
tested in sccordance with the provisions
of § 11.162-8.

(b) In additicn to the test recuire-
ments set forth in paragraph (8) of this
section, three such respirators wii: be
tested, as appropriate, in accordance
withh - the . provisions of §§11.140-1
through 11.140-14 however, the maxi-
mum allowable resistance of complete
dust, fume, and mist, and gas, vapor, or
gas and vapor chemiczal cartridgs res-
pirators shall not exceed the maximum
allowable limits set forth in § 11.162-1,

§ 11.162-8 Bench tests; gas and vapor
tests; minimum reguirements; gen-
eral.

(a) Rench tests will be made on an
apparatus that allows the test atmos-
phere at 50 =5 percent relative humid-
ity end room temperature, approximately
25° C., to enter the cartridges contin-
uously at predetermined concentrations
and rates of flow, and that has means

§11.1627

for determining the test life of the
cartridges.

(b) Where two cartridges are used in
parallel on a chemical cartridge respi-
rator, the bench test will be performed
with the cartridges arranged in parallel,
and the test requirements will apply to
the combination rather than to the in-
dividual cartridges.

(c) Three cartridges or -pairs of
cartridges will be removed from con-
tainers and tested as recexved from the
applicant.

(@) Two cartridges or pairs of cart-
ridzes will be equ“zblated at room tem-
rerature by passing 25 percent relative
hurmdltv air through them at the fol-
{owing flow rates (expressed in liters per
minute (1.p.m.)) for 6 hours:

Airfiow
‘Type of cartridge: rate, Lo,
air purifying

rowered air purifying with tight-

fitting facepiece 118
Powered eair purlfying with loose-
fitting hood or helmef 170

(e} Two cartridges or palrs of car-
tridges will be equilibrated by passing 85
percent relative humidity air through
them at the flow rates stated in para-
graph (@) of this section.

() All cartridges will be resealed, kept
in an upright position, at room tempera-
tures, and tested within 18 hours.

(g) Cartridges will be tested and shall
meet the minimum requirements set
forth in Table 11.

TABLE 11.—~CARTRIDGE BENCE TESTS AND REQUIRENENTS
(30 CFR Pert 11, Subpart I, §11.162-8)

Test atmesphere :
Flowrate Number  Pene- Minimum
Cartridgs Test condition Gasor Concentra- (L.p.m.) of tests tration t - life3
vapor tion . J(ppam)  (uing) .
(o.p.m)

Ammonia_ 1000 64 3 50 50
Amunonia 1000 32 4 -] &0
Chlorine. Asreceived_ - Clz -§00 64 3 5 33
Chlorins. Equilibrated .. Cly 500 32 4 & 35
Hydrogenchioride_.. Asreceived. .. HC "800 64 3 -] 50
Hydrogen chloride. .. Equilibrated. ... Cl 5Q0 32 4 5 50
Mithylamine. ... Asreceived _..... CH; NHs 1000 64 3 10 25
Methylamine. . Equilibrated...... CH3; NHj 1000 32 4 {1} 25
Organic vapors .- Asreceived._...... CCls 1000 .8 3 5 EQ
Qrzunic vapors -- Equilibrated...._. CCly 1000 32 4 5 50
Sulfur dioxide o Asteceived. __.... 802 560 &4 3 [ a0
Euatfur dioxide.. ... Equilibrated____2- SO2 500 32 4 B 30

1 Minimorm life will be determiined st the mdlcated penetration;
#Where a respirator is designed for respiratory

otectlon against more than one type of gas

T
or.vapor, as for use In ammonia and in chlorine, t E minimum life shzall be one-half that shown
for each type of gas or vapor. Where a respirator is designed for respiratory protection against
In chlorine and ‘sulfar dioxide, the stated minimal

more than onme gas of a type, &s for use

life shall apply.
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Subpart M—Pesticide Respiraters

§ 11.170 Pesticide respirators; descxip-
tion.

Pesticide 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 construction as follows:

(a) Front-mounted or back-mounted
gas masks;

(b) Chin-style gas mask;

(c) Chemical cartridge;

(@) Air-purifying respirator with at-
tached blower; and,

(e) Other devices, including combina-
tion respirators.

§11.171 Pesticide respirators; required
components.

(a) Each pesticide respirator described
in §11.170 shall, where its design re-
quires, contain the following component
parts:

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

(2) Canister with filter;

(3) Cartridge with filter;

(4) Harness;

(5) Attached blower; and,

(6) Breathing tube.

(b) The components. of each pesticide
respirator shall meet the minimum
construction requirements set forth in
Subpart G of this part.

§11.172 Canisters and cartridges in pare
allel; resistance requirements,

Where two or more canisters or car=
tridges are used in parallel, their resist-
ance to airflow shall be essentially equal.

§11.173 Canisters and cartridges; color
and markings; requirements.

The color and markings of all canis-
ters and cartridges or labels shall con-
form with the requirements of the
American National Standard for Identi-
fication of Gas Mask Canisters, K13.1.

§11.174 Filters used with canisters and
cartridges; locations replacement.

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

() Filters shall be incorporated into
or firmly attached to the canister or car-
tridge and each filter assembly shall,
where applicable, be designed to permit
its easy removal from and replacement
on the canister or cartridge.

§ 11.175 Breathing tubes; minimum re-
quirements.

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

(1) Restriction of free head move-
ment;

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

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

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

§ 11.176 Harnesses; installation and
construction; minimum  require-
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) Harnesses shall be desizgned 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.

§ 11.177 Respirator containers; mini-
mum reguirements.

(a) Respirators shall be equipped with
a substantial, 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) Containers for gas masks shall be
designed and constructed to permit easy
removal of the mask,

§11.178 MHalf-mask facepieces, full
facepieces, hoods and helinets, and
mouthpieces; fit; minimum require-
ments.

(a) Half-mask facepieces and full

facepieces shall be designed 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 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
respiratory protective quality of the
respirator.

(c) Hoods and helmets shall be de-
signed and constructed to fit persons
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
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which are securely attached to the
mouthpiece or respirator and provide an
airtight seal.

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

() Half-mask facepieces shall not
interfere with the fit of common indus-
trial safety corrective spectacles as deter-
mined by the facepiece tests in § 11.183~
3.

§11.179 VFacepieces, hoods, and hel-
melsy eyepieces; minimum reguire-
Inents.

(a) Facepieces, hoods, and helmets
shall be designed and counstructed to pro-
vide adeguate vision which is not dis-
torted by the evepiece,

(h) Al eyepieces of gas masks shall be
designed and constructed to mest the
impact and penetration requirements
specified in Federal Specification, Mask,
Air iine: and Respirator, Air Filtering,
Industrial, GGG-M-125d, OQctober 11,
1985.

§ 11,180 Inhalailon and exhalation
valves ; minimum reguirements,

(2) Inhalation and exhalation valves
shall be protected against distortion.

(b) Inhalation valves shall be designed
and ccnstructed and provided where
necessary to prevent excessive exhaled
air from adversely afiecting cartridges,
canisters, and filters.

(c) Exhalation valves shall be:

(1) Provided where necessary;

(2) Protected against damage and ex-
ternal influence; and,

(3) Designed and constructed to pre-
vent inward leakage of contaminated alz,

§ 11.181 Head harnesses; minimum re-
quirementis.

ra) Facepieces shall be equipped with
.djustable and replaceable head har-
~ecses designed and constructed to pro-
vide edequate tension during use and an
even distribution of pressure over the
entire area in contact with the face.

«h) Mouthpieces shall be equipped,
where applicable, with adjustable and
replaceable harnesses designed and con-
.ructed to hold the mouthpiece in place.
£ 11.182 Air velocity and noise levels;
- hoods and helmetls; minimum re-

quirements.

Noise levels generated by the respira-
tor will be measured inside the hocd or
helmet at maximum obtainable airfiow
and shall not exceed 80 dBA.

§11.183 Pesticide respirators; perform-
ance requirements; general.

Pesticide respirators and the individ-

ual cormponents of each such device shall,

§11.178

as appropriate, meet the requirements
for performance and protection specified
in the tests described in §§11.183-1
through 11.183-7.

§ 11.183-1 Breathing resistance test;
minimum reguirements.

(a) Airflow resistance will be meas-
ured in the facepiece, mouthpiece, hood,
or helmet of a pesticide respirator
mounted on a test fixture with air fiow-
ing at a continuous rate of 83 liters
per minute, bothh before and after each
test conducted in accordance with
§¥ 11,1834 and 11.133-17.

(b) The maximum allowable resisi-
ance requirements for pesticide respira-
tors are as follows:

MaxiMTy RESISTANCE
(mm. water-column height)

Irhalation Exha-
Type of pesticide respirator  ———————————— lation
Initial Finall

Front- or back-mounted gas

MASK e 70 85 28
Chin-style gas mask__ 65 80 20
Powered air-purifying. 150 30 220
Chemieal cartridge. oo oooooooeo. 50 70 20

.,' Measured at end of the service life specified in Table

Kl Resistance of filter(s), cartridge(s), and breathing

tuba(s) only with blower not operating.

§11.183-2 Exhalation valve leakage
test; minimum requirements.

(a) Dry exhalation valves and valve
seats will be subjected to a suction of 25
ram. water-column -height while in 3
normal operating position.

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

§ 11.183-3 Facepiece test; minimum re=«
quirements.

(a) The complete pesticide respirator
will be fitted to the faces of persons hav-
ing varying facial shapes and sizes. ’

(b) Where the applicant specifies 5
facepiece size or sizes for his respirator
together with the approximate measure«
ments of faces they are designed to fit,
the Institute will provide test subjects to
suit such facial measurements.

(c) Any pesticide respirator part which
must be removed to perform the face-
piece fit test shall be replaceable withou$
special tools and without disturbing face-
piece fit.

(d) The facepiece or mouthpiece fi}
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 eriter a cham-
ber containing 1,000 p.p.m. iscamyl-
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acetate vapor for a respirator equipped
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.

(2) The facepiece, mouthpiece, 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:

(1) Two minutes, nodding and turne
ing head;

(ii) Two minutes, calisthenic arm
movements;

(iii) Two minutes, running in place:
and,

(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 isoamyl-acetate during the test.

[37 FR 6244, Mar. 25, 1972, as amendcd at
38 FR 6993, Mar. 15, 1973]

§11.1834 Silica dust test; minimuw 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 front-mounted, back-mounted,.and
chin-style gas mask pesticide respirators
and chemical cartridge pesticide 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
minute to loose-fitting hoods and hel-
mets of powered air-purifying respira-
tors.

(e¢) The test aerosol will contain 50-60
milligrams of 994 percent free silica per
cubic meter of air.

(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 powered air-purifying res-
pirators will be tested for 4 hours.

§11.183-5 Lead fume test; minimum
requirements.

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, bark-mounted, and
chin-style gas mask pesticide respirators
and chemical cartridge pesticide res-
pirators and not less than 115 liters (4
cukic feet) per minute, for powered air-
purifying. respirators with tight-fitting
facepieces, and not less than 170 liters
(8 cubic feet) per minute for powered
air-purifying respirators with loose-
fitting hoods and helmets.

(b) The test aerosol will contain 15~
20 milligrams 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-stvle gas mask pesticide res-
pirators and chemical cartridge nesticide

‘respirators will be tested for 90 minutes

and powered air-purifying pesticide res-
pirators will be tested for 4 hours.

(e¢) The total amount of unretained
test suspension, which is analyzed and
calculated as lead, shall not exceed:
(1) 0.43 miliigram for any 90-minute
test; (2) 4.8 milliscrams for any 4-hour
test made at 115 liters (4 cubic feet)
per minute; or (3) 6.2 milligrams for any
d4-hour test made at 170 liters (6 cubic
feet) per minute.

§ 11..133—6 Dioctyl-phihalate test; min-
imum requirements,

(a) Al canisters submitted for use
withh front-mounted and back-mounted
gas mask pesticide respirators will be
tested in an atmospheric concentration
of 100 micrograms of dioctyl-phthalate
per liter of air at continuous flow rates
of 32 and 85 liters per minute-for a test
period of 5 to 10 seconds.

(b) The DOP leakage through the
canister shall not exceed 0.03 percent of
the ambient DOP concentration.

§ 11.183-7 Bench tests; minimum re-
quirements.

(a) (1) Bench tests will be made on
an apparatus that allows the test 2imos-
phere at 505 percent relative humidity
and at room temperature (25°+2.5° C.)
to enter the canister or cartridge at pre-
determined concentrations and rates of
flow, and that has a means for determine-
ing the test life of the canister or car-
tridge against carben tetrachloride.

(2) Canisters and cartridges will be
tested as they are used on each pesticide
respirator, either singly cr in pairs.

(3) Three canisters or cartridges or
pairs of cartridges will be removed from
containers and tested as received from
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the applicant.

(4) Two canisters, cartridges, or palrs

of cartridges will be eguilibrated at room
temperature by passing 25 percent rela-
tive humidity air through them at the
following flow rates (expressed as liters
per minute (I.p.m.)) for § hours:

Type of ca_nz‘ster A:;;zgw

or cartridge 1p. w;

Alr-purifying canister ... 64

Alr-purifying cartridge—r oo 28
Powered air-purifying with tight-

fitting facepiece oo 115
Powered alr-purifying with loose-

fitting hood or helmet______..__.__ 170

§11.183-7

(5) Twao canisters, cartridges, or pairs
of cartridges will be equilibrated at room
temperafure by passing 85 percenf rela-
tive humidity air through them at the
flow rates stated in subparagraph (4) o
this paragraph for 6 hours. .

(6). The eguilibrated canisters or car-
tridges will be resealed, kept in an up-
right position at room temperature, and
tested within 18 hours.

(b) Canisters and cariridzes tested in
accordance with the provisions of this
section shall mest the requirements spec-
ified in Table 12,

TaBLE 12.—CARBON TETRACHLORIDE BENCH TESTS AND BEQUIREMENTS FOR CANISTERS AXD CARTRIDGES
(30 CFR Part 11, Subpart M, § 11.183-7) )

~

. . Test concentra-
Type of pesticide respirator tions, p.p.m. Flow rate Number Minimuom life,
) CCl Lp.m. oftests = ‘minutes?

Chest-mounted or back-mounted gas mask (as

received) . - 206, 000 [ 3 12
Chest-mounted or back-mounted gas mask (equil- . R

ibrated) . 20,000 - 3z 4 12
Chinstylegasmeask (as received) oo oocmammmanan &, 000 64 2 g
Chin-style gasmask (equiiibrated} . ... - §, 000 32 4 9
Chemical-cartridge respiraror (as received) .. - 1,000 64 3 50
Chemical-cartridge respirator (equilibrated). ... 1,000 32 4 2
Powered sir-pucifying respirator (tight-fiting .

facepiecs, asreceived) - - 5,000 2118 8 50
Powered -~ air-purifving respirator (tight-fitting 5

facepiece, equilibrated) . 1,000 1118 4 2
Powered air-purifying respirator (loose-fitting bood .

or helmetasreceived). .. - 1,000 3170 8 50
Powered sir-purifving respirator (loase-fitting hood

or belnet, eqailibrated). : 1,000 3176 4 25

1 Minimuom Hfe will be determined at § p.p.m. leakage.

"t The flow rate shall ba the effective flow rateof the device, butshall be not less than 115 L.p.m.
3 The fiow rate sball be the effective flow rate of the device, but shall be not lessthan 170 L. p.m.








