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PREFACE 

The NIOSH Testing and Certification Laboratory was established, at 944 

Chestnut Ridge Road, Morgantown, West Virginia 26505, to insure 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 Broadway, 

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 m,easuring 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 Energy Commission. Use of NIOSH certified 

products is required when they are avail.be, and personnel of these agencies 

use the NIOSH product certification lists, in this publication and its 

supplements, to verify NIOSH acceptance during inspection of industri:es under 



their jurisdiction. Purchasers of these products should also refer to 

these lists to assure their conformance to applicable health 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 Personal 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 on 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 Cincinnati. 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 airflow 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. 
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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: 

1. MSA @ Model G. Approval lA-I01, issued to Mine Safety Appliances 

Co., '}!arch 24, 1970. 

2. Bendix 39010~cronair Unico. Approval lA-I02, issued to Bendix Corp., 

l'f.ay S, 1970. 

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

lA~103, issued to Bendix Corp., August 4, 1970. 

4. ® MSAModel G (for use with cap lamp battery). Approval lA-I04, 

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

S. Bendix C-IIO. Approval lA-lOS, issued to Bendix Corp, 

6. Willson Modified Casella. Approval lA-I07, issued to Willson Products 

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

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

July S, 1973. 

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

Safety and Health, July 25, 1973 (for use by NIOSH personnel only). 



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

ESB Inc., July 18, 1973. 

~ 
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.O. Box 622, Reading, PA 19603. 
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Sec. 

PART 7"'.-CO.o.L MINE DUST 
PERSONAL SAh'.PLER UNITS 

74.1 Pu:pe~e. 
74.2 Sample unit. 
74.3 Specifications of sampler un1t. 
74.4 Tests of coe,l mine dust personal S&m- . 

pIer units. 
74.5 Co aduct of tests; demonstrations. 
74.6 Appl1cations. 
74.7 Ce:tificate of eppi"ovel. 
74.8 Approml labels. 
74.9 lIfaterial required for record. 
70;.10 Cha:1ges after certification. 
74.11 Withm,awal of ceniDcation.. 

AUTHORITY: The pro,isions of thIs Part 74 
l.S.su"d. under sec. '508, 83 Stat;. 803, 30 U.S.C. 
957. 

SO"CRCZ: The provisions of this Part 74 
appear at 35 F.E. 4326, Mar. 11, 1970, Ullless 
otherwise noted. 

§ 74.1 Purpose. 

The reg'J.lations in this part set forth 
the requirements for approval of coal 
mine Ql:St personal samnler units de­
signed to detcrmine the 'concentrations 
of respirable dust in coal mine atmos­
pheres; procedures for applying for such 
approval; test procedures; and labelL.'1g. 
§ 74.2 Sampler unit. 

A coal mine dust personal sampler unit 
shall consist of (8.) a pump unit, (b) a 

.samplL'1g head assembly, and (c) if re­
chargeable batteries are used in the 
pump unit, a battery charger. 
§ 74.3 Specifications of sampler unit. 

(a) Pllmp llnit-( 1) Dimensions. The 
overall dimensions of the pump unit. 
hose connections and valve or switch 
covers shall not exceed 8 inches in height, 
6 inches in \...-idth and 4 inches in 
thickn€ss. 

(2) Weight. The pump unit shall not 
weigh more than 4 PQ1.Ulds. 

(3) Construction. The case a.ndall 
components of the pump unit shall be 
cf sufficiently durable construction to 
endure the wear of use in a coal mine and 
shall be tight fitting, so as to minimize 
{tIe a.mount of dust entering the pump 
case. 

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

(5) SUJitch. The pump 1.Ulit shall be 
equipped with an on-off switch or equiv­
alent device on the outside of the PtL.'llP 
case. This Switch shall be protected 
againSt accidental operation during use 
and protected to keep dust from enter­
Ing the mechanisms. 
ft (6) Flow. rate adjustment .. Excep~ as 

As amended on January 29, 1974, 
page 3677 

provided in the last sentence of this sub­
paragraph, the pump unit shall be 
equipped with a suitable means of now 
rate adjustment accessihle from out"ide 
the case. To pre"l'ent accidental adjust­
mcnt, the fiow rate adjuster shall be ~e­
cessed in the pump case and shall reQmre 
the use of an ad.i~ting tool. If the pump 
Is caoable of main:aining tne fiO'.v rate 
consi~'3tency required in this part without 
adjustment, an external no\v rate ad­
jUster is not required. 

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

(8) Plllsation. CD The irregularity in 
fiow rate due to pulsation shall have a 
fundamental frequency of not less than 
20 Hz. * (li) On and after July 1. 1974 
the quantity of respirable dust collected 
"\\ith a sampler unit shall be within ::,::5 
percent of that collected with a sampling 
head assembly operated with nonpul­
sating fiow. 

NOTE: The test procedures for evalua.ting 
sampler units with respect to this specifica­
tioll will be provided on request by the Na­
tional Institute for Occupational Safety and 
Health, 1014 Broadway, Cincinnati, Ohio 
45202. 

(iii) Certificates of approval issued 
for sampler l.mits which fail to comply 
with the specification set forth in sub­
division (li) of this subparagraph when 
such specification becomes effecti,'e, 
shall be revoked. 

(9) Belt clips. The pump unit shall be 
provided with a belt clip which will hold 
the pump securely on a coal miner's belt. 

. (10) Recharging connection. A suita-
ble connection shall be provided so that 
the battery may be recharged without 
removing the battery from the pump 
case or from the batter.{ case if a sep­
arate battery case is used. 

(11) Flow rate indicator. A visual in­
dicator of fiow rate (e.g., a fiowmeter) 
shall be provided either as an !nt.egr2.l 
part of the pump unit or of the sampling 
head assembly. The fiowra1:e indicator 
shall 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 pUInp shall 
be capable of operating in or over a 
range of from 1.5 to 2.5 liters per minute 
and shall be adjustable over this range. 

(13) Flow rate consistency. The fiow 
shall remain within ±O.1 liters per 
minute over an 8-hour period when the 
pump is operated at 2 liters per mL-lute 
with a standard sampling head assem-

Federal Register, Vol. 39, No. 20, 
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bly. Not more than two readjustments !)f 
the fiow rate to 2 liters per minute shall 
be required to maintain th1s accuracy. 

(4) Duration of operation. The pump 
shall be capable of operating for not less 
than 8 h0urs at a fiow rate of 2 liters 
per minute against a resistance of 4 
inches of water measured at the inlet 
of thepmnp. 

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

(}) Cyclone. The cyclone shall consist 
of a cyclone body with removable grit 
cap and a vortex finder and shall be con­
st.ructed of nylon or ~ material equiva­
lent in performance. The dimensions of 
the components. with the exception of 
the grit cap, shall be identical to those 
of a Don-Oliver 10 mm. cyclone body, 
part No. 28541/4A or OlB11476-01 and 
vortex finder, part No. 28541/4B. 

(2) Filter assembly. The niter assem­
bly shall meet the following reqUire­
ments: 

(i) 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
propyl 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 filter. The filter resist­
ance shall not be more than 2 inches of 
water at an airfiow rate of 2 liters per 
mind.e. 

(ii) Capsule. The capi,u1e enclosing 
the filter shall not permit sample air to 
le2,k around the EItel'. The capsule shall 
be made of nonhydroscopic material. Its 
weight, including the enclosed filter, 
s~1?1l not exceed 5 grams and it shall be 
preweighed by the manufacturer with a 
p,c:;isionof :±:O,l milli:;fcffiS. Impact to 
the (;[tpsule shall not dislodge any dust 
from the capsule, which might then be 
lost to the weight measurement. 

(iii) Cassette. The cassette shall en­
c:o~e tllC capsule so as to prevent con­
tamination. The cassette must be easily 
l'e-.noviJ.iJle without causing a loss or gain 
of capsule weIght. Appropriate covers 
shall be provided to prevent contaml­
nall~S from entering, or dust from leav­
in~" the capsule when it is not in usc. 

(3) Arrangement of components. The 
cor!nections between the cyclone vortex 
nnder and the capsule and bet\veen t.he 
c::t))sule and the %-inch (inside diam­
eter) hose mentioned in subparagraph 
(5) of this paragraph shall be mechan­
ically firm and shall not leak at a rate 

OC lUnre than 0.1 liters per hour under a 
VftC;lUrn of 4 inches of wa tel'. 

(4) Clamping of (;omponents. The 
clamping and :Jos:tioning of the cyclone 
\:0C:::, vortex finder, ar.d cassette shall be 
ri!!id. remain in alirrnraent, be firmly in 
c~:ltact and airtight.· The cyclone­
C:;,~Sf!tte ass~mbly r,hall be attached. 
Ennly to a backing plate or other means 
of ho!ding the sampling head in position. 
The c~'clone shall be held in position so 
tlia t the inlet opening of the cyclone is 
pO:l:ting pel1)endicular to, and away 
from, the bacl{ing plate. 

(5) Hose. A 3~foQt long, Vt-inch (in­
side di?meter) hose shall be provided 
to form an airtight connection between 
the inlet of the sampler pump and the 
outlet of the filtc;' assembly. A device, 
copnble of sliding along the hose and 
8 tt?ching to the miner's outer garment 
sh:l~l be provided. 

'c) Battery charger-(1) Power sup­
ply. The battery charger shall be oper­
ated from a 117 volt, 60 Hz power line. 

(2) Connection. Tlle battery charger 
s(;Jll be provided with a cord and polar­
izd connector so that it may be con­
n(,c~8cl to the charge &acket on the pump 
or b",ttery case. 

(S) Protection. The battery charger 
shall be fused, shall have a grounded 
power plug, and. shall not be susceptible 
to dama:;e by being operated without a. 
battery on charge. 

(4) Charge rates. rfhe battery charger 
shall be capable of operating at either a. 
16-hour at" a 64-hour Chal;ge rate. The 
battery ch:wgcr shall be capable of fully 
charging the battery in the pump unit in 
the stated times and shall not over­
charge a discharged baUery in 16 hours 
when operating at the 16-hour charge 
rate or in 88 heurs when operating at the 
64-hour chanle rate. 
[35 FR 4326, Mar. 11, 1970, as amended at 
37 FR :2G'/12, Dec. 15, 1972; 37 FE 28294, 
Dec. 22, 1972) .. --- -

§ 74.-1, Te:s!s of coal mine dust persona) 
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 
thc~e regulations meets the requirements 
set forth in § 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 t:le pump unit of a coal 
mine dust personal sampler unit sub­
mitted for approval Wlder these regula­
tions is intrinsically safe. 
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[35 FR 4326, Mar. 11, 1970, as amended at 
37 FE 26712, Dec. 15, 19721 

§ 74.5 Conduct of tests; demon5tration~. 

Prior to the issuance of a certificate of 
approval, only personnel of the Bureau 
of Mines and National Institute for Oc­
cupational Safety and Health, represent­
atives of the applicant, and such other 
persons us may be mutm'.lly agreed upon 
may observe the tes~s conducted. The 
Bure~u of :r.Iines and the National In­
stitute for Occupational Safety and 
Health shall hold as confidential, and 
shall not disclose, principles of patent­
able features prior to certification, nor 
shall the Bureau or Institute disclose aT'S 
details 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 Institute for Occupational Safety 
and Health may conduct such public 
demonstrations and tests of the approved 
coal mine dust persomil sampler unit ;15 

the Bureau or Institute deems approp:'i­
ate. The conduct of all investigati~lns. 
tests, and demonstrations shall be under 
the sole direction of the National Insti­
tute for Occupational Safety and Health 
a..'1d the Bureau of l',fines and any other 
persons shall be present only as ob­
sertrers. 
[35 FE 4326, Ma.r. 11, 1970, as amended at 
37 FR 26712, Dec. 15,19721 

§ 74.6 Applications. 

(a) Testing of a coal mine dust per­
sonal sampler unit will be undertaken 
bv the Nationa.l Institute for Occupa­
tional Safety and He:;.lth, and testing of 
the pump unit of such. a sampler unit mll 
be undertaken by the Bureau of 11,'J.nes, 
only pursuant to a written application in 
duplicate, each copy accompanied by 
complete scale drawIngs, specifications 
and description of materials. An applica­
tion to the Bureau of :Mines must be ac­
comoanied by a check, bank draft, .or 
mone;y- order in the amouTit of $105, pay­
able to the U.S. Bureau of l',fines, to cover 
the fee specified in § 18.7 of this chapter. 
The applications, together with the 
dra\\ings and specifications and any 
other related documents shall be sent to 
National Institute for Occupational 
Safety and Health, Department of 
Health. Education, and Welfare, Box 
4256,944 Chestnut Ridge Road, Morgan­
town, WV 26505, and the Bureau of 
Mines, Department of the Interior, 4800 
Forbes Avenue, Pittsburgh, Pa.15213. 

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

to the Bureau of l\tIines in connection 
\\'ith an application. 

(c) Drawings and specifications shan 
be adequate in number and fully detailed 
to identify the design of the coal mine 
dust personal sampler unit or pUlnp unit 
thereof and to disclose the dimensions 
and materials of all component parts. 

(d) An application shall describe the 
way in \vhich each let of components 
will be sampled and tested to maintain 
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 Occu­
pational Safety and Health and the Bu­
reau of :M.1nes reserve the right to have 
their Qualified personnel inspect each ap­
Plicant'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 unit 01" the pump 
unit thereof shall accompany an applica­
tion. 
[35 FR 4326, Msr. 11, 1970, as amended at 
37 FE 26712, Dec. 15, 1972] 

§ 74.7 certificate of arrproval. 

(a) Upon completion of the testing 
of a coal mine dust personal sampler 
unit or the pump unit thereof, the Na­
tional Institute for OCCUpational Safety 
and Health or the Bureau of Mines, as 
appropriate, shall issue to the applicant 
either a certificate of approval or a ,VI'it­
ten notice of disappro"ml, 1".S the C3.se may 
require. The National Institute for Occu­
pational Safety and Health shall not 
issue a certificate of approval fo.r a coal 
mine dust personal sampler UI'J.t unless 
the Bureau of lI.nnes has issued a certifi­
cate of approval for the pGnp unit there­
of. No informal notification of approval 
will be issued. If a cartificate of approval 
is issued, no test data or detailed re­
~;ults of tests will accompany such ap­
proval. If a notice of disapproval is is­
sued, it will be accompanied by details of 
the defects. resulting in disapproval, with 
a view to possible correction. 

(b) A certificate of approval will be 
accompanied by a. list of the drawings 
and specifications, covering the details 
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
ca.nt shall keep exact duplicates of t'le 
drawings and speCifications submitted to 
the National Institute for Occupationa1 
Safety and Health and to the Bureau of 
Mines relating to the sampler unit or 

c 
oJ 
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pump unit thereof which hRs received a 
certificate of approval. The approved 
drawings a"d specifications shall be z.d­
hered to exactly in the producti.on oi the 
certified sampler unit, including- the 
pump unit thereof, for commercial pur­
poses. In addition, the applicant shall 
observe such procedures for, and keep 
such records of, thc control of component 
parts as either the Bureau or Inr;t.itute 
may in writing requirc as a condition of 
certification. 
[35 FR 4326. Mar. 11, 1970, as amended at 
37 FR 26712, Dec. 15, 1972] 

§ 7·1,.8 Approval labels. 

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

(b) The labels showing approval by 
the National I1~5titute for Occupational 
Safety and Health and by the Bureau of 
I,rines s11all cem.tain such information as 
the Bureau 0:: Institute may require and 
slnll be reproduced legibly on the outside 
of a sampler .unit as directed by the ap­
propriate bureau. 

(c> The applicant shall submit fu11-
scale designs or reproductions of ap­
proval labels 2.:1d So sketch or description 
of the position of the labels on each unit. 

(d) Use of the approval labels ob11-
gates the applicant to whom the certifi­
catC'~ of approval were issued to main­
tab the quality of the complete coal 
mine dust pt:l'sonal sampler unit and to 
gua::9.l1tee that the completc:: sampler 
t;rii~ is ma.r.~lfactured or assembled ac­
co~ding to 'C~:e drawings and specifica­
tions upon which the certificates of ap­
Dr·y;al were b&sE-d. Use of the approval 
iate:s is au~horiz2d onl}, on sampler 
unies which cO:1form strictly with the 
c:<1';,ings ~u:c o;~ecifications upon which 
th::: certiLc:a ~,::s of approval were based. 
[~ -ffi 43-26. -~,hr. -H, -1%7~, -as -amernle-d -at 
3i FE 26712, De~. 15, 1972] 

§ 0-1.9 Material required for record. 

(a) As par~ of the permanent record 
of the investigation. the National Insti­
tute for Occu;:Ja:ional Safety and Health 
will retain a complete coal mine dust 
personal sam:;:lel' unit, and the Bureau of 
" .. fines v:ill retni11 a pump unit, that has 
bee!} tested ar~d certified. Material not re­
quired for record purposes w111 be re­
turned to the applicant at his request 
and at his expense on written shipping 
instructions to the Bureau or Institute. 

(b) As soon as a coal mine dust per-

sonal sampler unit is commercially avail­
able, the applicant shall denver a com­
Dle~e unit free of charge to the National 
Ins:i,:ute for O~cupational Safety and 
H2:.l:h, Depnitr:1cnc of Health, Educa­
tio:1. and Webne. Box 4256.944 Chestnut 
Ridge Road. :'.!organtown, WV 26505. 
[35 F-R 4326, ~.Iar. 11. 1970. as amended at 
37 FR 26712. Dec. 15, 1972) 

§ 7-1.10 Changes after certification. 

(9.) If the applicant desires to change 
El.nv feature of a certified coal mine dust 
personal sampler unit. he shall first ob­
tain the approni! of the National Insti­
tute for Occupational Safety and Health 
pursuant to the follov,,'ing procedures: 

(1) Application thall be made as for 
an origine.1 certificate of approval, re­
questing thP.t the existing certification 
!xl ext~l1ded to encompass the propo,;ed 
chP.nge. The appiication shall be ac­
companied by drawings, specifications 
and related material, as in the case of 
ari original applica tion. 

(2) The applicc.Uoa and accompany­
ing material '\':1l! be examined by the 
National Institute fer Occupat.1onal 
Safp.ty and Health to determine whether 
testing of the :!;odilied sampler unit or 
components \rill be required. Testing ':;ill 
b'3 nece:;sary if thr.;re is a possibility that 
the modification may affect the ])erfo1'm­
e.nce of the sampler unit adversely. The 
Nation:}l Institur~ for Occupational 
Safety [Cnd H88.lth will inform the alJ:Jli­
cant whether such testing is required. 

(3) If the proposed modification 
meets the pertinc:nt requirements of 
these regulations, a formal extension of 
certiijcation "ill be ir;sued, accompanied 
by a list of new and reVised drawings 
and speCifications to be added to tho;;e 
already on file as the basis for the ex­
tension of certific"tion. 

(b) Ii a change is proposed In a pu.mp 
uni t of a certified coal dust personal 
sampler unit, tIle approval oftheBu­
reau of Mines WWI resp'Oct to intrinsic 
safety shall be ob' ained in accord2.11ce 
with the procedures set forth in para­
graph (a) of tllls section. 
[35 FR 4326, Mar. 11. 1970, as amended at 
:}7 FR 267l2, Dec. 15, 1972] 

"§ 74.11 Withdrawal of certification. 

Any certificate of approval issued 
under the regulations in this part may 
be revoked IDr cau:;e by the Institute 
or the Bureau which issued the certifi­
cate. 
[37 FR 26712, Dcc. 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 Regulations 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 Broadway, 

Cinc innat, Ohio 45202) with the cooperation and assistance of members of 

the American Industrial Hygiene Association - American Conference of Govern-

m,enta1 Industrial Hygienists Joint Direct Reading Gas Detecting Systems 

Committee. 

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

Testing and Certification 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 a tube 

containing a chemically impregnated packing which indicates the concentration 

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

NIOSH, as of February 28, 1974, has tested gas detector tube units for 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, perch1oroethy1ene and benzene will be accepted February through 

June, 1974, respectfully. 





The following gas detector tube units were approved by the National 

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

Gas Detector Tube Units Certified By NIOSH 

As of February 28, 1974 

('}t\ 
A. }fSA,<Y~odel 83499 Universal Sampling Pump has been certified for use with: 

1. CO - Model 91229 gas detector tube - TC-84-0lS October 12, 1973. 

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

for use w:i;th: 

1. CO -~odel lLa gas detecto~ tube ~ TC-84-014 September 6, 1973. 

2. N02 ~ 'Model 9L ga? detector tube 

3. S02 - Model SLa gas detector tube 

4. H2S - Model 4LL gas detector tube 

5. C02 - Model 2L gas detector tube 

TC-84-Q18 January 15, 1974. 

TC-84-0l7 February 11, 1974. 

TC-84-020 February 13, 1974. 

TC-84-021 February 25, 1974. 

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

1. CO - Model SIc gas detector tube TC-84-0l2 August 31, 1973. 

- Model 10lb gas detector tube - TC-84-0l3 August 31, 1974. 

2. N02 - Model O,Slc gas detector tube - TC-84-0l6 October 31, 1974. 

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

1. CO - Model 106s gas detector tube - TC-84-0l9 January 30, 1974. 



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). 

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

(~astec 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 

Sec. 
84.1 
84.2 
84.3 

84.4 
84.5 
84.6 
84.7 
84.8 
84.9 
84,.10 
84.11 
M.12 

Subpart A-General Provisions 

Purpose. 
Definitio:ns. 
Applications; tube units; compo-

nents. 
Issuance of certificates. 
Ceri:ifrcation seals. 
Required information. 
Cond11ct of tests. 
Chr,ngcs 2fter certifies. tioll. 
Material required for re:!ord. 
Withc.r.\wal-of certification. 
Incorporation by reference. 
Fees. 

Subpart B-Construction and Performance 
Requirements 

84.20 General. 
84.21 Len;th-of-stain type detector tubes. 
84.22 Color-intensity type detector' tubes. 
84.23 Calibration. 
84.24 Aspirating pumps. 

Subpart c-Quality Control 

84.30 Filing quality control plans. 
84.31 Contents of quality control plan. 
8!.32 Approval ot plan. 
.84.33 Quality control records. 

AUTHORITY.-The provisions of this part 
84 issued under sec. 8(g), 84 Stat. 1600; 
29 US.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 Definitinns. 

Any term defined in the Occupational 
Safety and Health Act of 1970 and not 
defined below shall have the meaning 
given it ii1 the Act. As Used in this part: 

(a) "Act" means the Occupational 
Safety and Health Act of 1970 (29 
U.S.C. 651 et seq.) . 

(b) "Institute" means the National 
Institute for Occupational Safety and 
,Health established under the Act. 

(c) "Applicant" means an individ­
ual, partnership, company, corpora­
tion, association, or other organization 
that designs, manufactures, assembles, 
or markets a gas detector tube unit or 
component and seeks a. certtlicate 
therefor. 

(d) "Gas detector tube" means a. tube 
containing e chemir.ally impregnated 
packing which indicates the concentra· 

* In accordance 
~th § 84.3(a) of the regulations. notice 
15 hereby 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 
means of a chemically produced color 
change. 

(e) "Tube tmit" means a device for 
measuring or signaling the presence of 
one or more gaseous contaminants in 
the atmo~phere of a working elniron­
ment which consists of (1) a gas detec­
tor tube and (2) an aspirating pump 
and which may also include (3) a?:l o,,--:dR­
tion tube or pyrolyzer or any other com­
ponent which changes the nature of the 
conkminant so that it may be measured 
by the tube, 'or (40) any other device such 
as an automatic stroke cotL"'1ter which 
enhances the convenience or usability of 
the tube tL"'1it. 

(f) "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 operate 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 fLccordance "ith the instructions 
furnished by the applicant who (1) is 
not aided by another person in reading 
the tube, (2) has no Jrnow-ledge of other 
reader results, and (3) has no prior 
Jrnowledge of the actual contaminant 
concentration other than from tube unit 
readings. 

<h) "Test standard" means the con­
taminant concentration in air which is 
adopted by the Institute for each con­
taminant for the purpose of defining the 
concentration range to be measured by 
the tube. 

(D "MIL-S'ID" means a specLfic mili­
tary standards document apprpved by 
the U.S. Department of Defense. 

(j) "Batch" means a quantity of ma­
terial as defmed in MlL-STD-105D and 
MIL-STD-414. 
[38 FE 11459. Maya, 1973, as emended at 
38 FE 14940, June 7, 1973J 

§ 84.3 Applications; tube units; COUl­

ponents. 

* (a.) From time to time, the Institute 
will publish a notice in the FEDERAL 
REGISTER specifying the dates durLllg 
which applications will be accepted for 
the testing a..J.d possible certL.4.cation of 
tube units and components thereof which 
are intended t.o measure specific gases. 
This notice shall also list the test stand­
ard adopted by the Institute for each 
specific gas. Information concerning the 
test standards for specL.4.c gases is avail­
able at the address given in para."araph 
(b) below. 

Gss 

1.4 

Test 
standa.-o 
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(b) No testing of a tube unit or com­
ponents thereof will be undertal~cn by 
the Institute except pursuant to a writ­
ten application filed in accordance with 
the requirements of this sub,':'!rt. The 
application ~md all related materials and 
correspondence concerning it shall be 
sent to the National Institute fol' Occu­
pational 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, Morganto,YD, "\V. Va., 2G505, and 
shall be accompanied by a ched::, bank 
draft, or money order in the amount 
specified in § 84.12, payable to the Na­
tional Institute for Occupational Safety 
and Health. 

(c) Tube units or compatible com­
ponents thereof submitted for certifica­
tion shall be made from those materials 
specif1.ed in the application, on regular 
prodnction tooling, using only those 
operations which are a part of regular 
production processing. 

(d) TIle applicant shall de"cribe the 
wav in which each lot or batch of com­
ponents will be sampled and tested to 
maintain their quality in the manufac­
turing and distribution process pursuant 
to Subparts Band C of this part. 

(e) The applicant shall furnish to the 
Institute \\ithout 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 pl'OPosed labels on each tube 
Wlit or comp0nent thereof. The proposed 
position of the certification seals issued 
by the Institute shall also be shown. 

(g) The applicant shall s'lbw.it a 
statement based upon tests pre~.cribed in 
Subpart B of this part that the tube 
unit or the component thereof meets 
the requiremen ts 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 th'e 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. 

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

(1) Drawings, specifications, and de-

scriptions adequate in detail to identify 
the der-ign, dinH'llsiuns, and materiais 
of the component part and its function 
in the tube unit. 

(2) A description of the test, methods 
and test results llPOn 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 particuiar 
component is compatible. 
§ 84.4 Issuance of ce:-tifieates. 

(a) Upon compiction 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 sit.uation. details of the reasons 
the unit or component failed to comply 
will be included in the notice. 

(b) Components will be certilled for 
use only for the specific tune unit or units 
identified in tile cel'Lificates issued for 
such components. 
§ 84.5 Certification seals. 

(a) Certification seals shall be im­
printed or affixed by the applicant to 
tube units certiJ1ed 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 tube 
unit or manufacture the component 
thereof according to the dra'l':ings and 
specifications upon which the certificate 
is based. 

2. Maintain the quality of the tube 
unit or the component thereof in ac­
cordance with subparts Band C of this 
part. 

-<-c) -P~y fa-n-u~e -by -the -s-ppH-c-a-nt -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 v::ith such 
conditions. 

(d) Certification seals shall not be im­
printed or afilxed to types of tube units 
or components for which a certificate 
has not been issued by the Institute. 
§ 34.6 Required information. 

(a) Each 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) Each aspirating pump to be mar­
keted shall be accompanied by instruc-
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tiol1_S which shall enp-ble the mer to 
verify by a simple flsld test the capu­
bility for accurate flow rate s8.mpling 
and the absence of leakage. The appli­
cant shall also provic!e instructions for 
making simple corrective adjustments to 
the pump and for replacing IT'.inor pclrts. 

(c) Each box of certifled tubes to be 
marketed shall be labeled mth the fol­
lowing information: 

(1) Manufacturer's batch number. 
(2) The date until "hich the 2.ppli­

cant will maintain samples of the tube~ 
from the batch and guarantee th2.t the 
tubes meet the requirements of tbis 
part, if stored from til-ne of manufEidure 
according to his instructions. This date 
shall be designated as the expiration da:e 
of the tubes. 

(3) storage instructions. 
(d) Each box of certified tubes to be 

marketed shall be accompanied by de­
scriptive literature setting forth the fol-_ 
lowing: 

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

(2) The temperature, pressure, and 
humidity at v;hich the tube has ti'i'n 
cali~rated; methods for Quantitatiwly 
correcting tube readings necessitated by 
use of the tubes at conditions of tern':' 
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 Institute 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 certifled tubes to 
be marketed shall be accompanied by a 
calibration chart or curve showing those 
concentrations of each gas that the tube 
measures which con-espond to various 
lengths of stained reagent and the vol­
ume of the air sampled. The calibration 
shall be based upon the method described 
In § 84.23. 

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

-"16' Jl. I 

be marketed shall be accompanied by a 
color chart shm,-ing those concentrations 
of each gas that the tube measures which 
correspond to various color Clll'..Dges of 
tl;le 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 t.ubes must be identified 
by a serial number or other means of 
identification so that the date and batch 
of manufacture may be ascertained. 

(h) The applicant shall fUl'llish 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 s 84.23 (d) and (e), 

(2) The effect.s (including reactions) 
011 the operation and accuracy of the gas 
detector tube unit caused by specific en­
vironmental conditions descrited by t.'I1e 
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 subparts Band C 
of this part. 

(b) After the testing of a tube unit or 
component thereof, pursuant to appiica­
tion filed under this part, the applica­
tion and matters relating to the tube unit 
or component, including all tests 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 held 
confidential, prmided tha t the applic:.mt 
demonstrates to the Institute, upon re­
quest, that the inforn1ation is- a trade 
secret. 
§ 34.8 Changes after certification. 

Prior to changing any feature of a 
certifled tube unit or of a compatible 
component thereof, the applicant snall 
obtain approYal of the Institute L'l ac­
cordance mth the following procedures: 

(a) Application may be made at any 
time as for an original certiflcate as 
specified by § 84.3. The application 511:?,li 
request that the existing certiflcation be 
extended to encompass the proposed 
ch!1-llge. 

(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 111-
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form the applicant whether such tes::inz; 
is required and, if so, when the modi:~l~d 
units may be submitted for testing. 

(c) If the proposed modification mects 
the pertinent requirements of these I e ~­
ulations, a revised certificate will be 
issued. If a notice is sent that the tabe 
unit or component fails to comply v.ith 
the applicable requirements of this purt, 
details of the reasons the unit or co:n­
ponent failed to comply will accompany 
the notice. 
§ 34.9 Material required for l'ecord. 

(a) One certified tube unit or certified 
comnonent thereof may be retained 
witl{out 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 v.rit­
ten shipping instruction to the Institute. 

§ 84.10 "'ithdri\wal 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 ViC'I"'IS 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 upon 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 psrt 
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 CPR 5.31. Copies of either 
document may be purchased from the 
Government Printing Office. 
§ 84.12 Fees. 

(a) 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 
complete tube units submitted for 
certification: 
(1) Tube unit Incorporating aspirat-

Ing ptlmp __ ~ _____ ~ __ ~ _____ ~___ $400 
(2) Tube unit Incorporating aspirat-

ing pump and oxidation tube 
and/or pyro!yzer ____________ ~_ 450 

(b) Except as provided in paragraph 
(d) of this section, the follo\';ing fees 
shall be charged by the Institute for the 
examination, inspection, and testing of 
tube unit components submitted for 
certification: 
(1) Gas detector tube ___ ~ ___ ~~_~____ $350 
(2) Other components, the testing of 

which does not require a com­
plete test of the entire tube 
unit ___ ~ _______ ~ ___ ~_________ 50 

(c) 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 expcmditure 
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 exammation, 
inspection, and testing of complete tube 
units which are not listed in paragraph 
(s) of this section, or for examination, 
inspection, and testing of components 
which are not listed in paragraph l b) of 
this section, shall be accompanied by 
the following deposits: 
(1) Complete tube LmIL ___ ~ _______ ~ $400 
(2) Individual componenL ________ ~_ 50 

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

(f) If the amount assessed by the In­
stitute pursuant to paragraph (e) of this 
section Is greater or less than the amount 
of deposit submitted jn 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) All tube units and components ac­
cepted by the Institute for ('xamina tion. 
inspection, and testing shall be desig-ned 
on sound engineering and scientific prin­
ciples, constmcted of suitable materials, 
and evidence good workmanship. 

(c) Replacement parts shall be de­
signed and constmcted 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) Dssigned, constructed, and fitted 
to minimize the chance of hazard to the 
user; 

(2) Assembled in a manner which per­
mits easy acr.2&S (i) for inspection and 
repair of fur;ctiol1al parts and (in to 
parts which require periodic cleaning. 

(e) The accuracy of gas detector tube 
units shall be such that meao;urements 
made by these units, when used in ac­
cOl'dance v;'lth the applicant's instruc­
tions, produce measurements of con­
taminant concentrations within ::::25 
percent of the Ectual value at concentra­
tions of 1, 2, and 5 times the test stand­
ard of the contaminant of interest, and 
within ::::35 percent of the actual value 
at one-half the test standard. 

(D Gas detector tubes shall continue 
to meet the pe:'[ormance 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 the elapsed time. 
§ 34.21 Length-of·stain type detector 

tubes. 

(a) In addition to requirements stated 
in § M.20, Lo;ngtll-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 test standard for 
the gas to be detected shall correspond 
to a stain length of 15 mm or greater; 
or 

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

~$O.lO 
X 

where: 
<T=the standard deviation at the tube read­

ings obtaIned from three or more inde­
pendent tube readers when reading an 
indi,idual st?lned tube. 

X=mean value of the tube readings. 

The applicant shall demonstrate to the 
satisfactfon 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 mriation of stain length 
around the circumference of the rube at 
the interface be!\,'cen stained and lID­
stained reagent shall be such th::_t: 

flL 
TI$o.~ 

where: 
.:lL=Lz-L1 
L.=The concentration value Indiczted by 

the length of stain at the side of the 
tube w~here the stain is fa.rt~2S:; ex­
tended along the tube's long::udlnsl 
aXis. 

L,=The concentration 'l"alue indicated by 
the length of stain at the Side of the 
tube where the stain is least es7-ended 
along the tube's longitudinal =i5. 

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

(c) Gas detect(lr tubes shall be ::o.ssem­
bled so that the pacr-.ing which inter­
faces with the indicator reagent at the 
stained end of the tube is at a rl<:;h'.: angle 
to the longitudinal axis of the tr.:::'e and 
shall be such that the distance ale:J.z the 
tube's longitudinal axis from the point 
at which the packing is far:he~t ex­
tended toward the reagent to th:= point 
at which the packing is least eX:el1ded 
toward the reagent shall not exceed 
2mm. 

§ 84.22 Color-intensity type detector 
tubes. 

In addition to requirements stc:.ted in 
§ 84.20, color-intensity type c.etector 
tubes shall meet either of the :ollow­
ing requirements: 

(a) A sufficient r..lL'Ilber of color ch8--rts 
2.nd sampling volume combinatioc-s shall 
be provided to: 

(1) Cover the range from 0.5 ki 1.5 
times the test standard L'l increme:1ts not 
greater than 0.25 times the test standard_ 

(2) Cover the range from 1.5 to 3 
times the test standard in increme:J.ts not 
greater than 0.5 times the test s;:c"C.>.'1dard. 

(S) Cover the range from 3 to 5 times 
the test standard in incremer::s 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 
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(b) A sufficient number of color charts 
and sampling volume combinatio::s shall 
be prm,ided so that the following- require­
ment is met when readings are o;:"ained 
by interpolation between color compari­
SOl1 charts: 

where: 

~$O.IO 
X 

d=the standard devIatIon of the tube read­
Ings obtaIned from three or more inde­
pendent tube renders when readll:g an 
IndIvidual stn.lned 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 Cal;hrution. 

(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 cor:tRminants. 

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

(c) Routine calibration of each batch 
of tubes by the applicant shaIl be con­
ducted at ambi2l1t room temperature in 
the range of 63-83° F. (18.3-29.5 c C,). 
Relative humidities shall be p.djusted 
approximately to 50 percent, except for 
cases in which the presence of a subs:an­
ti::11 amount of 'C;ntf;r '.'apo:· would result 
in unstable contami!lr.nt concentrations, 
interfere with concentration monitoring 
systems, or vtbenvise cause a disturb­
ance of test conditions. In such cases, a 
lov;er reiative hUII1JdHv may be used. 

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

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

(1) A dynamic contaminant genera­
tion system, as by a gas saturating 
method (employing the vapor pressure 
of the substance), permeation tube de­
vices, or other instruments or de,ices 
whidl 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 sealed 
container of kno\";n voltune and allo";h~ 
time for evaporation and the equilibr~a~ 
tion of adsorption and desorption OIl con­
tainer walls. 

(4) Any other method approved by the 
Institute. 

(f) Independent chemical or physic-al 
analysis shall be used oy the appllcclHt to 
verify the test concentration of the c;ns 
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 shull test gas t!e­
tector tubes in the presence of int01'£(1'­
i.ng 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 ds­
gree such interferences might occur. 

§ 84.24 Aspirating pumps. 

(a) Aspirating pumps for drawing the 
ail' to be sampled with detector tU0CS 
shall be free from leakage which C[l!1 
result in erroneously low tube reaclir.2,"s, 
and shall be calibrated by the applicant 
to sample at whatever flow rate is 
deemed appropriate by the applic2.nt i:l 
order to assure accurate measurements. 

(b) After the pump has been e"\'acu­
ated, leal:age per rninute shall not be 
more than 3 percent of the pump's vol­
ume capacity in a single stro~e when the 
pump inlet is plugged. 

(c) Flo,,': control devices, if ~scd, shall 
regulate the flow rate 10 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 thr,t 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 
~ithout deviating more than ±10 percent 
from the calibration flow rate. 

(e) The pump shall be capable of 
drawing the volume stated by the ap­
plicant to within ±5 percent of s:lid 
volume. A properly mai.ntained pump 
shall be a.ble 10 continue to draw this 
volume throughout its normal ,\'orking 
lifetime. 

(0 The performance of the discharge 
check valve system shall be such tha t 
when 10 consecutive pump strokes are 
taken, the wtal volume of air drawn 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 applicant as a part of each applica­
tion submitted pursuant to § 84.3. 

§ 84.31 Contents of quality control plan. 
(a) Each qualit.y control plan shall 

contain provisions for the management 
of quality, including: (1) Requirements 
for the production of aualitv data fu"1d 
the use of quality control records: (2) 
control of engineering drawings, docu­
mentations, and changes: t3) control 
and calibration of meastUing 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 insnec­
tion of the completed product; and,- (7) 
the organizational stmcture necessary to 
carry out these provisions. 

(b) Each Tillal inspection quality con­
trol plan shall include a procedure for 
the selection of a. sample of detector 
tubes, pumps, and acce3sory equipment 
for testing in accordance with ~llL­
STD-I05D "Sampling Procedures and 
TabJes for L1'J.spection by Attributes," or 
MIL-S'ID-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 me:3.s­
ured, inspected, or tested by the appli­
cant. These characteristics 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 to result in failure, or 
to reduce materially the usability of the 
detector tube system in its intended 
ptLrpose. 

(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 little bearing on the 
effective use or operation of the det.ecto!" 
tube system. 

(d) For each characteristic required 
to be tested or inspected, the test method 
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 paragraph (h) of 
this section, the alternate level proposed 
and supporting evidence for its selection 
shall be giverL 

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

(g) The acceptable quality level 
CAQL) for each special, critical, major 
or minor defect, so classified by the ap;;·li­
cant shall be as follows: 

(1) Speclal-6.5 perce:lt. 
(2) Critical--O percent (where tests are 

nondestructive). 1.0 percent (where test., are 
destructive) . 

(3) l\Iajor-2.5 percent. 
(4) ~llnor-4.0 percent. 

(h) Inspection level II as described in 
1UL-STD-414 shall be used for snecial 
characteristics and destn:ciive te3ts for 
critical clla!·acteristics eXCEpt "hen the 
applicant's request for an alternr.te in­
spection level has been aDD!'OYed bv tl"e 
Institute. Inspection leye(iI as d:sc~i'O;d 
in MIL-S'I'D-I05, or LT'lspection 1e,'e1 n,­
as described in M:lI.-S'1TI-414 shall be 
used for major and minor characteriiitks 
except when the applicant's request for 
an altermtte ir.L5pection leyel 112.,5 been ap­
proved by the Institute. The request for 
an alternate inspection level shall ir.cluc.e 
sufficient evidence that smaller samole 
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 subDart 
shall be reviewed by the Institute 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 quality control 
plan submitted by the annlicant 'Will :c.ot 
in the opinion of the iiistitute, ens'..ll"~ 
adequate quality control, the Institute 
shall, as necessary, require the aODlicant 
to modify the procedures and te;ting re­
quirements of the plan prior to approval 
of the plan and is::mance of any 
certificate. 

(c) Approved 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. 
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§ 84.33 Quality control records. 

(a) The applicant shall maintain 
quality control ins!)Cctioll records suffi­
cient to carry out the procedures 
required in MIL-STD-l05D or MIL­
STD-414. 

(b) The Institute reserves the right, at 
reasonable times, to have its qualificd 
representa Uvcs inspect, without prior 
notice, the applicant's quality control 
test methods, systems, 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 l\Iarch 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 Interior, 

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 Mille Health and Safety 

Act of 1969, the Bureau and NIOSH issued joint regulations for respirato"t' 

approval in the Federal Register (37 FR 6244). These regulatiolls were 

amended on March 15, 1973, (38 FR 11458) when the Bureau officially 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 were all issued 

under the most recent regulations, described as Part 11. Respirator approvals 

issued by the Bureau under older regulations 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 control requirements, 

although they may continue to use older respirators for reasonable times 

that will be established by the Bureau and NIOSH 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 following 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 Health, as of February 28, 1974: 

Self-Contained Breathing Apparatus 

1. 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. MSA(g) 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. 

4. MSA ® part numbers 95069 and 96338, one-half-hour compressed-air pressure-

demand-type self-contained 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-3l, 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 (tyxes 

C or CE continuous-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 

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

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

6. Survivair part numbers 9011-15 and 9811-15 supplied-air respirators 

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

U.S. Divers Co., February 11,1974. 
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Dust, Fume, and Mist Respirators 

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

against pneumoconiosis and fibrosis-producing dusts. Approval TC-2lC-132, 

issued to 3M Company, May 24, 1972. 

2. 
r'R1 

MSA~lpart number 459440 respirator (with part number 459595(10) or 

459693(100) 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-2lC-133, issued to 

Mine Safety Appliances Co., October 4, 1972. 

3. 
(R) . 

MSA~ part number 459438 respirator (with part number 459594 filters) 

for respiratory protection against dusts, fumes, and mists having a time-

. . / 3 weighted average not less than 0.05 mg M or 2 mppcf, radon daughters 

attached to the above dusts, fumes, and mists, and asbestos-containing 

dusts and mists. Approval TC-2lC-134, issued to Mine Safety Appliances, 

Co., October 27, 1972. 

4. MEA ® part number 459439 respirator (with part number 459593 filters) 

for respiratory protection against dusts, fum,es, and mists having a time-

3 
weighted average less than 0.05 mg/M and radionuclides. Approval TC-21C~l35, 

issued t9 Mine Safety Appliances, Co., October 27,1972. 

5. 3M part numbers W5002, W5003, W5005, and W520l powered air purifying 

respirators (with W203l filter and W2009 back pack harness or W2008 

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

mists having a time-weighted average less than 0.05 mg/M3 or 2 mppcf. 



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/~ or 2 mppcf. Approval TC-21C-138, 

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

8. Willson 560 respirator (SOO-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 respirator (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. 
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10. Willson 1211 respirator (1200-geries res.pirator withRll filters) for 

respiratory protection against dusts, fumes, and mists hav;i.ng 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-21C-141, issued to Willson Products Div., ESB Inc., 

January 22, 1974. 





Chemical-Cartridge Respirators 

rR:, 
1. MSA \:,> part number 459433 respirator (with part number 459315 

cartridges) for respiratory protection against 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-23C-40, issued to Mine Safety Appliances Co., October 13, 1972. 

(For dusts and mists, add part numbers 459595(10) or 459693(100) filters 

and 459027 covers to the above.) 

2. 
To> '! R'~ MSA ',.,..' part 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, dust:s 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-·4l, issued to Mine 

Safety Appliances Co., October 13,1972. (For dusts and mists, add part 

numbers 459595(10) or 459693(100) filters and 459027 covers to the above.) 

3. .® MSA part number 459436 respirator (with part number 459318 

cartridges) for respiratory protection against 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.) 
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4. MSA(fi 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 

3 than 0.05 mg/M 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. ~ MSA~~ 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(~; part number 85558 respirator (with part number 42876 cartridges) 

for respiratory' protection against 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-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.) 



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 

3 
and mists having a time-weighted average not less than 0.05 mg/M or 2 mppcf, 

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.) 

8. ® ~A 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 not less than 0.05 mg/~ or 

2 mppcf, and asbestos-containing dusts and mists. 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 Manufacturing Co. part number 7501 respirator (with part number 

7500-1 cartridges) for respiratory protection against not more than 1,000 ppm 

organic vapors. Approval TC-23C-49, issued to Welsh Manufacturing Co., 

Octoher 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 mppcf, and asbestos-

containing dusts and mists. Approval TC-23C-51, issued to Willson Products 

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

13. Willson 122113 respirator (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. 



15. Willson AGRI-TOX-2 respirator (12QO-series resp;irator with R2l 

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

respiratory protection against pesticides. Approval TC-23C-S4, issued to 

Willson Products Div., ESB Inc., January 30, 1974. 
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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., Anaheim, 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.O. Box 1237, Kansas City, MO 64141. 

Siebe Gorman, Ltd., Chessington Surrey, England. 

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

Santa Ana, CA 92702 

31vI Company, 3M Center, St. Paul, MN 55101. 

Welsh Manufacturing Co., 9 Magnolia Street, Providence, RI 02909 

Willson Products Div., ESB Inc., P.O. Box 622, Reading, PA 19603. 
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Chapter I-Bureau of Mines 

SUBCHAPTER B-RESPir.ATORY PROTECTIVE APPARATUS; TESTS 
FOR PERf.1ISSma.lTYi FEES 

PART ll-RESI'IRATORY PROTECTiVE 
DEVICES; TESTS FOR PERMISSIBll­
lTV; FEES 

Sec. 
11.1 
11.2 
11.2-1 

1.3 
1.4 

11.10 
11.11 
11.12 

11.20 

11.21 

11.22 

Sl.Ibpcrt A-General Provisions 

Purpose. 
Approved respIrators. 
Selection. nt, rue, and mainte­

nance of approved respIrators. 
Definitions. 
Incorporation by reference. 

Subpart E-Application for Approval 
Applice.tion procedures. 
Contents of application. 
Delivery of respirators and cOm­

ponents by applicant; require­
ments. 

Subpart C-Fees 

E.,amination, lnspection, and 
testIng of complete re~p!rator 
assemblies; fees. 

Examination, inspectIon, and 
testing of respirator c::;mpo­
nents or ·subassemblles; fees. 

Unlisted fees; additional fees; 
payment by applicant prior to 
approval. 

Subpart D-Approval and Disapproval 
11.30 Certificates of approval; scope of 

11.31 
11.32 
11.33 

11.34 

11.35 

11.36 

11.40 

11.41 
11.42 

11.43 

approval. 
Certificates of appro\'al; contents. 
Notice of disr.pproval. 
Approval labels and markings; ap­

proval of contents: use. 
Revocation of certificates of ap­

proval. 
Changes or modifications of ap­

proved respirators; issuance of 
modification of certificate of 
approval. 

Delivery of changed or modified 
approved respirator. 

Subpart E-Quality Conlrol 

Quality control plans; filing 
requirements. 

Quality control plans; contents. 
Proposed quality control plans; 

aproval by the Bureau and the 
Institute. 

Quality control records; review by 
the Bureau and the Institute; 
revocation of approval. 

Subpart ~Clcssilicalion of Approved Respirc­
tors; Scope of Approva!; Almospheric Hazarcs; 
Service Time 

11.50 

U.51 

11.52 

11.53 

Types of respirators to be ap­
proved; s<::ope of approval. 

Entry and escape, or escape only; 
classification. 

Respiratory hazards; classifica­
tion .• 

ServIce time; classIfication. 

3S 

Subparl G-Genercl ConstrucHon and 
Performance Requirements 

Sec. 

11.60 

11.61 

11.62 

11.63 
11.64 

11.65 

11.66 

Subpart 

11.70 

11.71 

11.72 

11.73 

11.74 

11.75 

11.76 

11.77 

11.78 

11.79 

11.79-1 

11.80 

11.81 

11.82 

11.83 

11.B4 

11.85 

11.85-1 

11.85-2 

11.85-3 
11.85-4 
11.85-5 

Construction and performance re­
quirements; general. 

General construction require­
ments. 

Component parts; minimum re­
quirements. 

Test requirements; general. 
PretestIng by applicant; approval 

of test methods. 
Conduct of examinations. inspec­

tions, and tests by the Bureau 
and the Institute; assistance by 
applicant; observers; recorded 
data; public demonstrations. 

Withdrawal of applications; re­
fund of fees. 

H-SeH-Confained Breathing Apparotuz 

Self-contained breathing appara­
tu.s; description. 

Self-conte.ined breathing e.ppara­
tu.s; required components. 

Breathing tubes; minimum re­
quirements. 

Harnesses; Installation and con­
struction; minimum require­
ments. 

Apparatus containers; minimum 
requIrements. 

Half-mask facepieces, full face­
pieces, mouthpieces; fit; mini­
mum requirements. 

Facepieces; eyepieces; minimum 
requirements. 

Inhalation and exhalation valves; 
minimum requirements. 

Head harnesses; minimum re­
quIrements. 

Breathing gas; minimum re­
qUirements. 

InterchangeabUlty of oxygen and 
air prOhibited. 

Compressed brea.thing gss and 
liquefied breathing gas con­
tainers; minimum require­
ments. 

Gss pressure gages; minimum re­
quirements. 

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

Hand-operated valves; minimum 
requirements. 

Breathing bags; minimum re­
quirements. 

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

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

Compressed gas filters; minimum 
requirements. 

Brea.thing bag test. 
Weight requirement. 
Brea.thlng resIstance test; inhala­

tion. 
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Sec. 
11.8&-6 

11.8&-7 
11.8&-8 

11.85-9 

11.85-10 

11.85-11 

11.85-12 

11.85-13 

11.85-14 

11.85-15 

11.85-16 
11.85-17 
11.85-18 

11.85-19 

)1.90 
11.91 
11.92 

11.93 

11.94 

11.95 

11.96 

11.97 

11.98 

11.99 

11.100 

11.101 

11.102 

11.102-1 

11.102-2 
11.102-3 

11.102-4 

11.102-5 

Breathing resistance test; exhala­
tion. 

Exhalation valve leakage test. 
Gas flow test; open-circuit ap­

paratus. 
Gas flow test; closed-circuit ap­

paratus. 
Service time test; open-circuit 

apparatus. 
Service time test; closed-circuit 

apparatus. 
Test for carbon dioxide in In­

spired gas; open- and closed­
circuit apparatus; maximum 
allowable limits. 

Tests during low temperature op­
eration. 

Man tests; testing conditions; 
general requirements. 

Man tests I, 2, 3, an 4; require-
ments. 

Man test 5; requirements. 
Man test 6; requirements. 
Man tests; performance require­

ments. 
Gas tlghtnes.s test; minimum re­

qUirements. 

Subpart I-Gas Masks 

Ga.s masks; description. 
Gas masks; required components. 
Canisters and cartridges in paral-

lel; resistance requirements. 
Canisters l'.nd cartridges; color 

and markings; requirements. 
Filters used with canisters and 

cartridges; location; replace­
ment. 

Breathlnr; tubes; minimum re­
qUirements. 

Harnesses; Installation and con­
struction; minimum require­
ments. 

Ga.s mask containers; minimum 
requirements. 

Half-mask facepleces. full face­
pieces, and mouthpieces; fit; 
minimum requirements. 

Facepieces; eyepieces; minimum 
require men ts. 

Inhalation and exhalation valves; 
minimum requiremrJnts. 

Hella hllr-nesses; mlnlmum l'e­
qUirements. 

Gas masks; performance require­
ments; genei'al. 

Breathing reSistance test; mini­
mum requirements. 

Exhalation valve leakage test. 
Faceplece tests; minimum re­

quirements. 
Dust, fume, mist, and smoke 

tests; ca.ni1;ters containing fil­
ters; minimum reqUirements. 

Canister bench tests; minimum 
requlremen ts. 

Subpart J-Supplied-Air Respirators 

11.110 Supplied-air respirators; descrip-
tion. 

11.111 Supplied-air respirators; required 
components. 

Sec. 

11.112 

11.113 

11.114 

11.115 

11.116 

11.117 

11.118 

11.119 

11.120 

11.121 

11.122 

11.123 

11.124 

11.124-1 

11.124-2 

11.124-3 

11.124-4 

11.124-5 

11.124-6 

11.124-7 

1l.124-a 

11.124-9 

11.124-10 

11.124-11 

11.124-12 

11.124-13 

Breathing tubes; minimum re­
quirements. 

Harnesses; iustallatlon and con­
struction; minimum require­
ments. 

Respirator containers; minimum 
requirements. 

Half-mask facepieces, full face­
pieces, hoods, and helmets; fit; 
minimum reqUirements. 

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

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

Head harnesses; minimum re­
quirements. 

Head and neck protection; sup­
pl1ed-air respirators; minimum 
reqUirements. 

Air velocity and noise levels; 
hoods and helmets; minimum 
reqUirements. 

Breathing gas; minimum require­
ments. 

Air supplY source; hand-operated 
or motor drl\'en air blowers; 
Type A suppl1ed-alr respirators; 
minimum requirements. 

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

Supplied-air respirators; perform­
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-air respirator, 
continuous flow class; mini­
mum requirements. 

Type C supplied-air respirator, 
demand and pre.ssure demand 
class; minimum reqUirements. 

Air-supply line testS; minimum 
requlremen ts. 

Hanl~Ss test; minImum re<'iuire. 
ments. 

Breathing tube test; minimum 
requiremen ts. 

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

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

Airflow resistance test; Type C 
supplied-air respirator, con­
tinuous flow cle.ss and Type 
CE supplied-air respirator; 
minimum requirements. 

Airflow resistance test; Type C 
supplied-air respiIator, demand 
class; minimum reqUirements. 



Chapter I-Bureau of Mines 

see. 
11.124-14 Alrfiow reslStance test; Type C 

supplied-air respirator, pres­
sure-demand class; minimum. 
requirements. 

11.124-15 Exhalation valve leakage test. 
11.124-16 Man tests for gases and vapors; 

supplied-air respirators; gen­
eral performance requirements. 

11.124-17 Man tests for gases and vapors; 
Type A and Type AE respira­
tors; test requirements. 

11.124-18 Man tests for gases and vapors; 
Type B and Type BE respira­
tors; test requirements. 

11.124-19 Man test for gases and vapors; 
TypeC respirators, continuous­
fiow class a!ld Type CE sup­
plied-air respirators; test re­
quirements. 

11.124-20 Man test for gases and vapors; 
Type C wpplled-air respirators, 
demand and pressure-demand 
classes; test reqUirements. 

11.124-21 Tests for protection during abra­
sive blasting; Type AE, Type BE, 
and Type en supplied-air respi­
rators; general performance re­
qUirements. 

11.124-22 Test for protection. during abra­
sive blasting; Type AE sup­
plIed-air respirator; test re­
quirements. 

11.124-23 Test for protectIon durIng abra­
sive hlastir.g; Type BE sup­
pl1ed-air respirator; test re­
quirements. 

11.124-24 Test for protection durIng abra­
sive blasting; Type CE sup­
plied-air respirator; test re­
quirements. 

Subpart K-Oust, Fume, and Misl Resplrcfors 

11.130 Dust, fume, and mist respirators; 
description. 

11.131 Dust, fume and mist respirators; 
required components. 

11.132 Breathing tubes; minimum re-
quIr0me:J.ts. 

·11.133 Harnesses; installstion and con-

11.134 

11.135 

11.136 

11.137 

11.138 

11.139 

11.140 

]1.140-1 

struction; minimum require­
ments~ 

Respirator containers; minimum 
reauiremcmts. 

Half':mask fo:cepieces, full face­
pieces, hoods, helmets, and 
mouthpIeces; fit; mInImum 
requirements. 

Facepieces, hoods. and helmets; 
eyepIeces; minimum require­
ments. 

Inhalation and exl'ialation valves; 
minimum reauirements. 

Head harnesses; minimum re­
qUirements. 

AIr velocity and noise levels; 
hoods and helmets; minimuni 
reouirements. 

Dust: fume, and mist respirators; 
performance reqUirements; 
general. 

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

Sec. 
tors designed for respiratory 
protection ag?inst fumes of 
various metals having an air 
contamination level not. less 
than 0.C5 milligram per cubic 
meter; mir:im.um. requirem.ents. 

11.1~0-2 Isoamyl acet2.te tightness test; 
respirator.;; designed for respira­
tory protection agaInst dusts, 
fumes, Pond m!sts having an air 
contamL'lation level less than 
0.05 milligram per cubIc meter, 
or aaainst radlonuclides; mini-
m~ reqUirements. 

11.140:-3 Air-purifying filter t€sts; per­
fo=ance requirements; gen­
eral. 

11.1~0-4 S1lica dust test; single-use or re­
usable filters; minimum re­

11.140-5 
quirements. 

S1lica dust test; single-use dust 
respirators; minimum require­
ments. 

11.140-6 Lead fume test; minimum re­
quirements. 

11.140-7 Silica mist test; minimum re­
quirements. 

11.140-8 Tests for respirators designed for 
respiratory protection against 
more than one type of disper­
said; minimu!n requirement:;. 

11.140-9 Airflow resistance tests; all dust. 
fume, and mist respirators; 
minimum requirements. 

11.140-10 Exhalation .alye leakage test; 
minimum reauirements. 

11.140-11 DOP filter test; respirators de­
signed as respiratory protection 
against dusts, fumes. and mists 
having an ai:- contami!.1.ation 
level less than 0.05 milligram 
per cubic meter and agaillst 
radionuclides; minimum re­
quIrements. 

11.140-12 Silica dust loading test; respira­
tors designed as protection 
against dusts, fumes, and mists 
havtq:g. an 2-~:" contaIni:1:? .. !!C':l 
level less than 0.05 IT'.J.lligr2cm 
per 'cubic meter and against 
radlonuclides; minimum re­
quirements. 

Subpart l-Chemical Cartriclgl1 Respirators 

11.150 ClJ.emic~l c2.rtridge respirators; 
description. 

11.151 Chemical cartridge respirators; 
required components. 

11.152 Cartridges In parallel; resistance 
requIrements. 

11.153 Cartridges; color and markings; 
requirements. 

11.154 Filters used "lith chemical cart-
ridges; locatior:; replacement. 

11.155 Breathing tu!Jes; minimum re-
quirements. 

1:!-.156 Harnesses; installation and con-
struction; minimum require­
ments. 

11.157 Respirator containers; mini.lnum 
requirements. 

11.158 Half-mask faccDieces, full face-
pieces, mouthpieces, hoods, and 
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helmets; fit; minimum require­
ments. 

11.158-1 Facepieces, hoocls, and helmets; 
eyepieces; mi~lmum req~lire­

ments. 
11.159 Inhalation a,ld eX'lalatlon val\"es; 

minimum requirements. 
11.160 Head harrwo3e5; minimum re-

qUirements. 
11.161 Air velocity and noise levels; 

hoods and helmets; minimum 
requirements. 

11.162 Chemical cartridge respirators; 
performance requirements; gen­
eral. 

11.162-1 Breathing resistance test; mini­
mum requirements. 

11.162-2 Exhalation valve leakage test; 
minimum requirements. 

11.162-3 Faceplece 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
qulremen ts. 

1l.16~ Enamel m\:;t test; minimum re­
qUirements. 

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

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

Subpart M-Peslicide Respirators 

11.170 Pesticide resplrators; description. 
11.171 Pes.tlcide respirn.tors; required 

components. 
11.172 Canisters and cartridges In paral-

lel; resistance requirements. 
11.173 Canister,; and cartridges; color 

and marl;ings; requlr<'ments. 
11.174 Filters used with canisters and 

cartridges; location; replace­
ment. 

11.175 Breathing tubes; minimum re~ 
qulrements. 

11.176 Harnesses; IllStallation lind con-
struction; minimum requlre~ 

ments. 
11.177 Respirator containers; minimum 

requirements. 
11.178 Half-mask facepleces, full face-

pieces, hoods and helmets, lind 
mouthpieces; fit; minimum re­
quirements. 

11.179 Facepleces, hoods lind helmets; 
eyepieces; minimum require­
ments. 

11.180 Inhalation and exhlliation valves; 
minimum requirements. 

11.181 Head harnesses; minimum re-
qUirements. 

11.182 Air velocity and noise levels; 
hoods and helmets; minimum 
requirements. 

11.183 Pesticide respirators; performance 
requirements; general. 

11.183-1 Breathing resistance test; mini­
mum reqUirements. 

11.183-2 Exhalation valve leakage test; 
minimum reqUirements. 

11.183-3 Facepiece test; mlnlmum require­
ments. 

11.183-4 Silica dust test; mInimum re­
quirements. 

11.183-5 Lead fume test; minimum re­
quirements. 

11.183-6 Dioctyl-phthalate test; minimum 
reqUirements. 

11.183-7 Bench tests; minimum reqUire­
ments. 

AUTHORITY: Sees. 202(h). 2M, lind 508. 83 
Stat. 763, 764 and 803; 30 U.S.C. 842(b), 844 
and 957; sees. 2, 3. and 5, 36 Stat. 370, as 
amended 37 Stat. 681; 30 U.S.C. 3, 5, and 7; 
sec. 8(g), 84 Stat. 1600; 29 U.S.C. 657 (g). 

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

Subpart A-General Provjsj~ns 
§ 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 flling applications 
for joint approval by the Bureau of !\Iines 
and the National Institute for Occupa­
tional Safety and Health of resoirators 
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 Institut~ under the 
proviSions of tIllS part; (c) to provide for 
the issuance of certificates of approval or 
modifications of certifi.cates 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 
minimwn 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 FR 6993, Mar. 15, 1973J 

§ 11.2 Approved respirators. 

(a) Until March 30, J9'71, _r~pirators 
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 minimwn 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; 13A, January 21, 1930; 
l3B, August 12, 1935; 13C, July 9, 1946; 
l3D, September 22, 1956; and 13E, July 
19, 1968. 

(ll) Gas Masks, Bureau of Mines 
Schedule 14F. APlil 23. 1955. . 

(iiD Supplied-'air Respirators, Bureau 
of Mines Schedule 19B. April 19, 1955. 

(iV) Filter-type Dust. Fume, and lI.,fist 
Respirators, Bureau of l\fines Schedule 
21B, January 19, 1965. 

(v) Nonemergency Gas Respirators, 
Bureau of l\fines 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 Solme ill 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) maintained Ll1 an approved 
condition. 
[37 FE 6244, Mar. 25, 1972, as amended at 
38 FR 6993, Mar. 15, 1973] 

§ 11.2-1 Seleetion, fit, use, and mainte­
nance of approved rcspirators. 

In order to insure the maximum 
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
atory Protection, Z88.2, obtainable from 
American National Standards Institute, 
Inc., 1430 Broadway, New York, NY 
10Gl8. 
§ 11.3 Definitions. 

As used in this part-
(a) "Air 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 91-596; 84 Stat. 1590). 

(b) "Applicant" means an individual, 
partnership, company, corpo'ration, asso­
ciation, or otiler organization that de­
signs, manufactures, assembles, or con· 
troIs the assembly of a respirator and 
who seeks to obtairi a certificate· of ap­
proval for such respirator. 

(c) "Approval" means a certificate or 
formal document issued by the Bureau 
and the Institute stating that an indi.id-

ual respirator or combination of respi­
rators has met the minimum require­
ments of this Part 11, and that the appli­
cant is authorized to use and attach an 
approval label to any respirator. re5pira­
tor container, or instruction card for any 
respirator manufactured or assembled 
in conformance with the plans and spec­
ifications upon "hieh the approval was 
based, as evidence of such approyal. 

(d) "Approved" means conforming to 
the minimum requirements of this 
Part 11. 

(e) "Auxiliary equipment" means a 
self-contained breathing apparatus, the 
use of which is limited in underground 
mine rescue and recovery operations to 
situations where the wearer has re:ldy 
access to fresh air and at least one crew 
equipped with approved self-comained 
breathing apparatus of 2 hours or ionser 
rating, is in reserve at a fresh-ail: base. 

(f) "Bureau" means the U.S. Bureau 
of Mines, Department of the Inte::-ior. 

(g) "C 0 m pre sse d breathing gas" 
means oxygen or ail' stored iJ:. a com­
pressed state and supplied to the wearer 
in gaseous form. 

(h) "Concentration limits for radio­
nuclides" means the concentration limits 
set forth in Appendix B, Table 1, Column 
r of Title 10 CFR Part 20 by the Atomic 
Energy Commission. 

(D "dBAn means sound pressure le\'els 
in decibels, as measured With the A­
weighted network of a standard sound 
level meter using slow response. 

(j) "DOP" means a homogenous Equid 
aerosol, having a particle diameter of 
0.3 micrometer, which is generated by 
vaporization and condensation of dioctyl 
phthalate. 

(k) "Dust" means a solid mechanically 
produced particle viith a size ranging 
from submicroscopic to macroscopic. 

(D Respirators "for entry into 8..'ld 
escape from" means respiratory de,ices 
providing protection during entry into 
and escane 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 
s, respirator component designed to pro­
vide a gas-tight or dust-tight fit ",1th the 
face and may include headbands, valves, 
and connections for canisters, cartridges, 
filters, or respirable gas source. 

(0) "Final inspection" means that ac­
tivity carried out on a product after all 
manufacturing and assembly operations 
are completed to insure completeness and 
adherence to performance or other speci­
fications, inclUding satisfactory appear­
ance. 
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(p) "Fume" means a solid condensfl;­
tion particle, generally less than 1 mI­
crometer in diameter. 

(q) "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, dust, 
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 headhamess and con­
nection for a breathing tu!?e. 

(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. 

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

(v) "In-process inspection" means the 
control of products at the source of pro­
duction and at each step of the manu­
facturing process, so that departures 
from sj)€cifica tions 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 stored in liquid form and 
supplied to the wearer in a gaseous form. 

(y) "Mist" means a liquid condensa­
tion particle with a size ranging from 
submIcroscopiC to macroscopiC. 

(z) "Not 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 09.5 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 a~lY 
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, FlUlgi­
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 PQured liquids for subsequent 
release as gases or vapors. 

(cc) "Powered air-purifying respira­
to;" means a device equipped \\ith 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, nwnber of neutrons N, and en­
ergy, or, alternatively, by the atomic 
number Z, mass number A=(N+Z), 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 gaseotl<; 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, W V 
~fI5DR 

(ii) "Vapor" means the gaseous state 
of a substance that is solid or liquid at 
ordillary temperature and pressure. 
(37 FR 6244, Mar. 25, 1972, as amended at 
38 FR 6993, Mar. 15,19731 

§ 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 II, 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 
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Testing, Health and Safety Technical 
Support Center, Bureau of Mines, 4800 
Forbes Avenue, Pittsburgh, PA 15213, 
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 FE 6993, Mar. 15, 1973J 

Subport B-ApplicaHon for Approval 
§ 11.10 Application procedures. 

(a) Inspection, examination, and test­
ing leading to the approval of the types 
of respirators classified in Subpart F of 
this part shall 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 money order in the amount 
specified in Subpart C of this part pay­
able 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 all 
respirators shall be conducted by the 
Testing and Certification Labor::o.tory. 

(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. 
No 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, Pittsburgh, PA 15213. 
[38 FR 6993, Mar. 15, 1973J 

§ 11.11 Contents of application. 
(a) Each application for approval shall 

contain a complete written description of 
the respirator for which approval is re­
quested together with drawings and spec­
ifications (and lists thereof)sho'\\ing 
fun details of construction of the respi­
rator and of the materials used. Draw­
ings and specifications (and lists thereof) 
shall be submitted m 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 re"ision being sought shall 
be shown on the drawing or described 
on an attachment to the drawing to 
which it applies. 

(c) Each application for approval shall 
contain a proposed plan for oualih' con­
trol which meets the minimum reauire­
ments set forth in Subpart E of this·part. 

(d) Each application shall contain a 
sta:tement that the respirator has been 
pretested by the applicant as prescribed 
in § 11.64, and shall include the results 
of such tests. 

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

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

(a) Each applicant shall, when an ap­
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 com';Jletely 
assembled respirators and component 
parts required for testing, to Testing and 
Certification Laboratory. 

(c) Respirators and component parts 
submitted for approval mu.st be made 
from materials specified in the applica­
tion. 

(d) One completely assembled respira­
tor approved under the provisiOns of 
this part maybe retained by the In­
stitute as a laboratory exhibit, the re­
maining respir:ltors may be returned to 
the applicant 'at his 0'\\'11 expense, upon 
"''Titten request within 30 days after no­
tice of approval. If no such request is 
made, the respirators will be disposed of 
by the Institute in such manner as it 
deems appropriate. 

(e) ""There a respirator fails to- meet 
the requirements for approva:I set forth 
in this part, all respirators and compo­
nents delivered in accordance with this 
section may be returned to the appli­
cant at his own expense, upon written 
request within 30 days after notice of 
disapproval. If no such request is made, 
the respirators will be disposed of by 
the Institute in such manner as it deems 
appropriate. 
[37 FR 6244. Mar. 25, 1972, as amended at 
38 FR 6993, Mar. 15, 1973J 
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Subpart C-Fees 
§ 11.20 Ex::mination, imp('("tion and 

testing of complete respirator assem­
blies; fees. 

Except as provided in § 11.22, the fol-
10\,'jng iees sl~all be ch8."Ted by the 
Institute for the examination, inspection 
and testing of complete respirator 
assemblies: 

(a) Selt-contalned breathing ap­
paratus-

(1) Entry and escape, 1 hour or more _____________________ $3,500 

(2) Entry and escape, less than 1 hour ____________________ 2,750 

(3) Escape only_________________ 2,000 
(b) Gas masks, Includ1ng pesti-

cide gas masks-
(1) Single hazard ______________ _ 
(2) Type N ____________________ _ 

(c) Suppl1ed-alr resplrators ____ _ 
(d) Dust, fume and mist respl-

rators--
(1) Single particulate hazard hav­

Ing an Air Contamination 
Level more than 0.05 mg./ 
m.1 01" 2 millIon partIcles per 
cubic toot ________________ _ 

(2) Combination particulate haz­
ards ha\'ing an Air Contami-
nation Level more than 0.05 
mg./m.' or 2 milllon par-
ticles per cubic foot _______ _ 

(3) Particulate hazards having an 
Air Contamination Level 
less than 0.05 mg./m." or :>. 
million particles per cubic 

1,100 
4,100 

750 

500 

750 

foot, radon daughters____ 1,250 
(4) All dusts, fumes an~ mists__ 2,000 

(e) Ohemlcal cartridge respira-tors ______________________ 1,150 

(t) Paint spray resplrators______ 1,600 
(g) Pesticide respirators_________ 1, GOO 

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

§ 11.21 Examination, inspection and 
testing of respirator components or 
suhassemblies; f(;~s. 

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

(a) Facepieces ___________________ $450 
(b) Canisters ____________________ 900 
(c) Cartridges ____________________ 600 
(d) Filters _______________________ 650 
(e) lioses ________________________ 250 
(0 Blowers ______________________ 250 
(g) liarnesses ____________________ 100 

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

§ 11.22 Unlisted fees; additional fees; 
paynlcnt by applicant prior to ap­
proval. 

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

respirator assemblies which are not listed 
in § 11.20, or for the examinatiJ~, in­
spection, and testin~ of respirator com­
ponents or subassemblies which are not 
listed in § 11.21, shaH be accompanied 
by the following 'deposits: 

(1) Complete respirator assem-
bly ______________________ $1,500 

(2) E:lCh Individual component or 
subassembly ______________ 500 

The Bureau and the Institute reserve 
the right to conduct any examication, 
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. 

(c) The fees charged for the exami­
nation, inspection, and testing of un­
listed respirator assemblies, unlisted in­
dividual respirator components or sub­
assemblies, and for the additional exam­
inf1tion, inspection. and testing of" listed 
respirator assemblies and COmpO!lents or 
subassemblies shall be at the rnte of 
$100 per day for each man-day l'rqnired 
to be expended by the Institute. 

(d) Upon completion of all examina­
tions. insnections. and tests of uDlisted 
resoirator assemblies or components, or 
fo1iowing the completion of any addi-

~ tiona1 examination, inspections, or test,5 
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 su.bassemblies is less 
than the amount of the deposit sub­
mitted in accordance wi.th paragraph (a) 
of this secti.on, the Institute shall refund 
the overpayment upon the issuance of 
any approval or notice cf disapproval. 
[37 FR 6244, Mar. 25, 1972, as amended at 
38 FR 6993, 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 
not issue certificates of approval for any 
respirator component or for any respira­
tor subassembly. 

(c) The Bureau and the Institute 
shall not issue an informal notification 
of approval. However, if the application 
for approval, submitted in accordance 
wlth§ 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 
and tests, it is found that the prototype 
meets the minimum requirements set 
forth in this part, the Bureau and the 
Institute may inform the applicant, in 
writing, of the results of the examina­
tions, inspections, and tests, and may 
require him to resubmit respirators and 
component parts made on regular pro­
quction tooling, 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 component parts made on 
regular production t.ooling, 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. 
[37 FR 6244, Mar. 25, 1972, as amended a.t 
38 FR 6994, Mar. 15, 1973] 

§ 11.31 Certificates of approval; con­
tents. 

(s.) The certificate of approval shall 
contain a 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 any restrictions or 
limitations on the respirator's use in 
hazardous atmospheres. 

(c) Each certificate of approval shall 
be accompanied by the drawings and 
specifications (and lists thereof) sub­
nlitted by the applicant in accordance 
with § 11.11. These drawings and 
specifications shall be incorporated by 
reference in the certificate of approval, 
and shall be maintained by the applicant. 
The drawings and specifications listed in 
each certificate of approval shall set forth 
in detail the design and construction 
requirements which shall be met by the 
applicant during commercial production 
of the respirator. 

(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 "ill 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] 

§ 1l.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 prmisions of this part, it is 
found that the respirator does not meet 
the minimum requirements set forth in 
this part, the Bureau and the Institute 
shall issue a written notice of disapproval 
to the applicant. 

(b) Each notice of disapproval shall 
be accompanied by all pertinent data 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. 

(c) The Bureau al'ld the Institute shall 
not disclose, except to the applicant or 
as required by statute or regulation, any 
data, findings, or other information \vith 
respect to any respirator for which a 
notice of disappoval is issued. 
§ 11.33 Approval lahels and markings; 

approval of contents; use. 

(a) Full-scale reproductions of ap­
provallabels 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, togetho' with instructions for 
the use and maintenance of the 
respirator shall be submitted to the Bu­
reau and the Institute for approval. 

(b) Approval labels shall 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 Institute, and, where appropriate, re­
strictions or limitations placed upon the 
use of the respirator by the Bureau and 
the Institute. The approval number as­
signed by the IP..stitute shall be desig­
nated by the prefix TC and a serial num­
ber. 

(c). The Bureau and 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 label 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 Locution 

Self-contained Entire _____ . Harne'S assembly 
breathmg appa- and l'<.mi~t('r 
ratus. (whero "IJplicable): Gas mask~ _________ Entire. ____ . ~~H~k COllLdner 

anrl C~111kter. 
Supplied-afr Tt'spi- Entire ______ Res}Jira:('r contailler 

rator. or in~t! llction 
card. 

Dust, fum~. and Entire._ ... ___ Re::pirat0r cont.liner 
mist rcspif3tor. and fiiter COil­

t3iner. 
Filters. Abbren­

ated. 
Chemical·cartridge Entire ______ Respirator con-

~'espirat(:H', includ- tainer, cartrid~e 
mg . pamt spray contailler. and 
respIrator. fllt€r containers 

(where appli­
cable). 

Abbren- Cartlidge, and til-
ated. ters and fllter 

Pesticide respirator. l<;ntire ______ R~.~~i~:;~~r;,~n-

AbbreVI­
ated. 

t~int'r. and CJ.!'· 
tridge and filter 
COutai:iers. 

Cmtridt"" and 
fllte,,: 

(n 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 aDDroved 
quality control samplL."1g 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 cont3.iner 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. 
[37 FR 6244, Mar. 25, 1972, as amended at 
38 FR 6994, r.!ar.15, 1973J 

§ 1l.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 pW'suant 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, 1973J 

§ 11.35 Changes or modification of ap­
proved respiralo' 5; i!osuan:'e of mod­
ific.ation of certificate of approval. 

(a) Each applicant may, if he desires 
to change any feature of an approved 
respirator, request a modification of the 
original ClJrtificate of approval is£ued by 
the Bureau and the Institute fer such 
respirator by filing an application for 
such modification in accordance with the 
provisions of this section. 

(b) Applications shrl1 be submitted as 
for an original certificate of approval, 
with a request for a modification of the 
existing certificate to cover any proposed 
change. 

(c) The application shall be accom­
panied by appropriate drawings and 
specifications, and by a proposed quality 
control plan which me('ts the require­
ments of Subpart E of this part. 
. (d) The application for modification, 
together \\ith the accompanying mate­
rial shall be examined by the Institute 
to 'determine whether testing wi.ll be 
required. 

(e) The Institute shall inform the ap­
plicant of the fee requiTed 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. 

(!) 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 a list of new and revised 
drawings and specifications covering the 
changeCs) and reproductions of revised 
approval labels. 
[37 FR 6244, Mar. 25, 1972, as amended at 
381''R 6993, Mar. 15, 1973J 

§ 11.36 Delivery of changed or modified 
Ilpproycd 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 FR 6244, Mar. 25, 1972, as amended at 
IS FR 6993, Mar. 16, 1973] 
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Subpart E-Quolify Control 
§ HAG Quality control plans, filing re­

quirenwnts. 

As a part of each application for ap­
proval or modification of approval sub­
mitted pursuant to this part, each appli­
cant shall file with the Bureacl and the 
Institute a proposed quality control plsn 
which shall be designed to fi."SUl'e the 
quality of respiratory protection pro­
vided by the respirator for ,,,-hich ap­
proval is sO:'lght. 
§ 11.41 QUnIity control plans; contents. 

(a) Each quality· control plan shall 
contain provisions for the management 
of quality, iJICluding: (1) ReQuil'ements 
for the production of quality data and 
the use of quality control records;' (2) 
control of engineering dra':'lings, docu­
mentations, and changes; (3) control 
and calibmtion of measuring and test 
equipment: (4) control of purchased 
material to include inco:uing inspection; 
(5) lot identification, control of proc­
esses, manufacturing, fabrication, and 
assembly work conducted in the appli­
cant's plant; (6) audit of fine.! inspec­
tion of the completed product; Rnd, (7) 
the organizational structure necessary to 
carry out these provisions. 

(b) Each provision for incoming and 
final inspection in the quality control 
plan shall include a procedure for the 
selection of a sample of respirators and 
the components there-:Jf for testing, in 
accordance "ith procedures set forth in 
Military Standard 1:IIL-STD-I05D, 
"Sampling Procedures and Tables for 
Inspection by Attributes," or ~rilitary 
Standard :MIL-STD-414, "Sampling 
Procedures and Tables for Inspection by 
Variables for Percent Defective," or an 
approved equivalent sampling proce­
dure, or an approved combination of 
sampling procedures. Incoming bulk raw 
material inspection or verification of 
specification, and in-process inspection 
shall be sufiicient to ensure~ control of 
product quality through the manufac-
turing cycle. . 

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

(d) The characteristics listed in ac­
cordance with paragraph (c) of tr.is 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 t<l 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 respiratory protection, 
or a defect that reduces protection and 
Is not detectable by the user; 

(3) Major B, A defect, otller than Ma­
jor A or critical, that is likely to result in 
reduced- respiratory protection, and is 
detectable 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
quired to be tested shall be described in 
detail. 

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

(g) Tue Acceptable Quality Level 
(AQL) for each major or minor defect 
so classified by the applicant shall be: 

(1) Maim' A, 1.0 percent; 
(2) Major B. 2.5 percent; and 
(3) Minor. 4.0 percent. 
(h) Except as pro;1ded in paragraph 

(i) of this section, inspection level II as 
described in lV~TD-105D, or inspec­
tion level IV as described in MIL-STD-
414, shall be used for major and minor 
characteristics and 100 percent inspec­
tion for critical characteristics. 

(i) Subject to the approval of the 
Bureau and the Institute, where the 
queJity control plan prOvisions fer raw 
material, processes, manufacturing, and 
fabrication inspection are adequate to in­
sure control of finished article quality, 
destructive testing of finished articles 
may be conducted at a lower level of in­
spection than that specified in. para­
graph (h) of this section. 
§ 11.42 Proposed wuuity cnntrol plans; 

approval by the Bureau and the Insti­
tute. 

(a) Each proposed quality control 
plan submitted in acc'Jrdahce 'with this 
subpart shall be reviev;cd by the Bureau 
Blld the Institute to determine its effec­
tiveness in insuring the quality of res­
piratory protection provided by the 
respirator for which an approval is 
sought. 

(b) If the Bureau and the Institute de­
termine that the proposed quality control 
plan submitted by the applicant will r.ot 
insure adequate quality control, the Bu­
reau and the Institute shall require the 
applicant to modify the procedures and 
testing requirements of the plan prior b 
approval of the plan and issuance of any 
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certii'!cate of approval. 
(c) Approyed quality control pl2.n:; 

shall constitute a part of and be incor­
porated L"'1to any certi5cate of app1'Oval 
issued by the Bureau and the Institute, 
and compliance with such plans by the 
applicant shall be a condition of ap­
proval. 
§ 11.43 Qnali ty control records; review 

by the Bureau and the Institute; rev· 
oca:ion of appro\a!. 

(a) The applicant shall keep quality 
control inspection records ~uf5cient to 
carry out the procedures required in 
MIIrSTD-I05D or Mll,-STD-414, or an 
approved equivalent sa::Jpii.ns- p:·cccdu.re. 

(b) The Bureau and the Institute re­
serve the right to have their representa­
tives inspect the applicant's qU8.lity cen­
trol test methods, equ!;:>ment, and :e~­
ords, and to interview any employee or 
agent of the applicant in regard to quali­
ty control test methods, equipment, and 
records. 

(c) The Bureau and the Institute re­
serve the right to joL'1tly revoke, for 
cause, any certificate of approval where 
it is fOlmd that the applicant's quality 
control test methods, equipment, or rec­
ords do not insure effective quality con­
trol over the respirator for which the 
approval was issued. 

Subpart F-Classificc:tion of Approved 
Respirators; Scope of Approva!; At­
mospheric Hazards; Service Time 

§ 1l.50 Types of respirators to be ,ap· 
proved; scope of app!'OvaJ. 

Approvals shall be issued for the types 
of respirators which ha,-e been classified 
pursuant to this Subpart F, have been 
inspected, examined attd tested by the 
Institute, in accordance 'C.ith the provi­
sions of Subparts G through M of this 
part, and have been found to provide 
res],irator:: protection for fixed periods 
of time a~9.inst the hazards specified in 
such approval. 
[37 FE 6244, Hal'. 25, 1972, as amended at 
38 FR 6993, ~.Iar_ 15. 1973) 

§ 11.51 Entry and escape, or escape 
only; cla~sjfic:l!jcn. 

Respirators described in Subparts H 
through M of this part shall be classified 
for use a'3 follows: 

(a) Entry and escape. Respirators de­
signed and approved. for use during entry 
into a hazardous atmosphere, and for 
escape from a hazarc1.ous atmosphere; or, 

(0) Escape only. Respirators designed 
Uld approved for l!se only during escape 
from a hazardous atmosphere. 

§ ] 1.52 Re;,pirdl01')' hazards; classifIca. 
tion. 

Respirators described in Subparts H 
tlu'ough ::,,1 of this pai"t shall be clr.ssified 
as approved for use against any or all 
of the follo..-;-ing resl");ratory hazards: 

(a) Oxygen deficiency; 
(b) Gases and vapors; 
(e) Pariiclcs, including dusts, fumes 

and mists: and 
(dl Pesticides. 

§ 11.53 ~e:'"ice tint~; ("a~~jficat~on. 

(a) Respirators described in Subparts 
H thl'ou<;h ;',1 of this part shall be cJassi~ 
fied, "'here cpplic3ble, as approved for 
use duril'g the fol:owing prescribed 
servicG times: 

(1) Four hours; 
(2) Th:-ee 110urS; 
(3) Two hours; 
(4) One hour; 
(5) Forty-five minutes; 
(6) Thirty minutes; 
(7) Fifteen minutes; 
(8) Ten minutes; 
(9) Five minutes' 
(0) TJU'ee minutes. 
(b) Otller service times may be pre­

scribed by the Institute. 
(37 FR 6244, :r-.rar. 25, 1972, as amended at 
38 FR 6993, Mar. 15, 1973] 

Subpmt G-Genera! Construction and 
Performcmce Requ:rements 

§ I 1.6{t ~Qn~\rncti(}n and performance 
requH'('Ulcnts; ~("HeraI. 

(a.) The Bureau and the Institute shall 
issue approvals for the types of respira­
tors described in Subparts H t.hrough M 
of this part Which have met the mini­
mum rcquirc'11cnts set forth for such 
respirators in this Part 11. 

(b) In addition to th~ t~~pes of respira­
tors sp:;df,ed in Subparts H through M, 
the Bureau and the Instit'.l_te shall issue 
approvals for other respiratory protec­
tive devices not specitleally described in 
this Part 11 suoJect to such addltional 
requirements as may be imposed in ac­
cordance with § ll.63Ie). 

§ 11.61 General construction require· 
lucnts .. 

(a) Respirators will not be 3ccepted 
by the Il;stitute for examiluticn, inspec­
tion and testing unless t),ey are designed 
on sound engineering and s2ientific prin­
ciples, constructed of suitatle materials 
and evidence gocd v:or~mansh.ip. 

(b) Respirator components whieh 
come into contact with the \,.'earer's skin 
shall be made of nonirritating materials. 

(c) Com.ponents replaced during or 
after use shall be constructed of mate-
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rials which will not be damaged by nor­
mal handling. 

(d) J'.;routhDi~es, heods, helmets, and 
facepieces, except those employed in sin­
gle-use respiratcrs, 5hE)1 be CC!1structed 
of materials which will v:itllst.and re­
peated disinfection RS recorrln:ended by 
the applicant in his ins:r:.rctio!1s for use 
of the device. 

(e) The components of ea~h respira­
tor approved by the Bureau m:~d the In­
stitute for u',e ,,'here pecmi::"ii)~Uty is re­
quired shall m~2t the requirements for 
permiss]::,ility and int~i'Jsic sa:ety set 
forth in E-art 18, Sui:Jchap~er D of this 
ch..qpter (Bureau of Mines Schedule 2G). 
[37 FR 6244. :l\Iar. 25, 1972, as amended at 
38 FE 6993, Mar. 15, 19731 

§ 11.62 Component parts; minimum re­
qUirements. 

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

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

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

(3) Assembled to pennit easy access 
to parts v:hich require perioclic cleaning 
and disin..fecting. 

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

§ 11.63 TC5trequii"cment5'; genei"al. 

(a) Each respirator and respirator 
component shall when t<:st"d by the 
applicant and by the Institute, meet the 
applicable requirements set forth in Sub­
parts H through M of this part. 

Cb) 'Where ::t combination respirator 
is assembled from two or-more types of 
respirators, as described in this part, 
each of the individual respirator types 
which have been combined shall,' as 
applicable, meet the minimum require­
ments for such respirators set forth in 
subparts H through M of this part, and 
such combination respirators, except as 
specL."ied in § 11.70Cb) (2), will be classi­
fied by the type of respirator in the com­
bination which provides the least pro­
tection to the user. 

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

Cd) Where it is determined after re­
ceipt of an application that additional 
requirements v.ill be required for ap­
proval, the Institute v.ill notify the appli­
cant in v;riting of these additional re­
quirements, and necessary examir.i.ations, 
L'1spections, or tests, stating generally 
the reasons for such requirements, ex­
aminations, inspections, or tests. 
[37 FE 6244~ :!\rr~r. :~5. 1972, as 3.!llen<led at 
38 FR 6993, Mar. 15,19731 

§ 11.64 Prete~tlng by applicant; ap­
proval of test methods. 

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

Cb) With the application, the appli­
cant shall provide a statem.ent to the 
Institute showing the types and results 
of the examinations, inspections, and 
tests required under paragraph Ca) of 
this section and state that the respirator 
meets the minimum requirements of 
Subparts H through M of this part, as 
applicable. Complete examination, in­
spection, and test data shall be retained 
on file by the applicant and be sub­
mitted, upon reqlcest, to the Institute. 

(c) The Institute may, upon "Titten 
request by the applicant, prm-lde draw­
ings and descriptions of its test equip­
ment and ot·herwise assist the applicant 
in establishing- a test laboratory or se­
curing the services of a testing agency. 

(d) No approval wiII be issued until 
the Institute has validated the applicant's 
test results. 
[37 FR 624.4., Mar. 25, 1972, as amended at 
38 FE 6993, Mar. 15, 1973J 

§ 11.65 CondU1~t of examinations, in­
sDections, and tests by the Burcau and 
tile Institute; assi5tance b~; appl!eant; 
observers; recorded data; public 
denlGllSli"atlons. 

(a) All examL."lations, inspections, and 
tests conducted pursuant to Subparts H 
throu.gh M of this part will be under the 
sole direction and control of the Bureau 
and the Institute. . 

(b) The Bureau and the Institute may, 
as a condition of approwl, require the 
assistance of the applicant or agents of 
the applicant durL'1g the assembly, dis­
assembly, or preparation of any respira­
tor or respirator component prior to test­
ing or in the operation of such equip­
ment during test:ng. 

(c) 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 requested 
by the Bureau, the Institute. or the appli­
cant to be observers, shall be prese~lt dur­
ing any examination, in::pection, or test 
conductt:d prior t~ the issuance of an ap­
proval by the Bureau and the Institute 
for Ole equipment under consideration. 

(d) The Bureau and the Institute shall 
hold as confidential any analyses, draw­
ings, specifications, or materials sub­
mitted by the applicant and shall not dis­
close any principles or patentable fC8.­
ture;; of such equipment, except as re­
quired by statute or regulation. 

(e) As a condition of each approval is­
sued for any respin~tor, the Bureau and 
the Institute reserve the right, following 
the issuance of such appro\"al, to conduct 
such public tests and demonstrations of 
the approved respiratory equipment as 
is deemed appropriate, 
§ lJ .(,G V:ithdrawaI of applications; re­

fund of fees. 
(a) Any applicant may, upon a writ­

ten reauest submitted to '.:he Bureau or 
the Institute, \\ithdl'aw any application 
for approval of any respirator. 

(b) Upon receipt of a \n"itten request 
for the withdrawal of an application, the 
IIl.stitute s11all determine the total mon­
days expended and the amount dt:e for 
services already performed during Ow 
COUrl:i8 of any examinatiol!s, ir.spections, 
or tests conducted pUl'su2.nt to such op­
plica tion. 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 
tot.al amount assessed is less than the 
fees submitted, the Institute shall refund 
the balance together with a statement of 
the charges made for services rendered. 
[37 FR 6244, x..lar. 25. 1972, as amended at 
38 FR 6993, Mar. 15, 1973) 

Subpart .,l-Sei'f-Contained 
Breathing Apparatus 

§ 1l.70 Self-contained breathing appa­
ratus; description. 

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

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

(i) Compressed oxygen; or 
(ii) Chemical 0xygen; or 
(iii) Liquid-ox <.'gen. 
(2) Open-circuit apparatus. An appa­

ratus of the follo\,'ing types from which 
exhalation is vented to the atmosphere 
and not rebrea thed: 

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

(ii) Pressure-demand-tJlpe apparatus. 
An apparatus in which the pressure in­
side the facepiece in relation to the im­
mediate envil'on.'nent is positive during 
both inhalation and exhalation. 

(b) The following respirators may be 
classified as desi?;ned and approved for 
use during emergpncy entry into a haz­
ardous atmosphere: A combination respi­
rator which includes a self-contained 
breathing :J.pparatus and a Type "C" or 
Type "CE" suppli8rl air respirp.tar, v:here 
(1) the self-contained breathing appara­
tus is classifieu for 3-, 5-, or 10-minute 
service time and the air liI~e supply is 
used during ent:-y. or (2) the seIf­
contained breathing apparatus is classi­
fied for 15 minutes or longer service 
time and not more than 20 percent of 
the rated capacit:' of the air supply is 
used during en try. 

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

(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-contained breathing appara­

tus; required component5. 

(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 
nosecllp; 

(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 incUcator 

or warning device; 
(7) Hand-operated valves; 
(8) Breathing bag; 
(9) Safety relief valve or safety relief 

system; and 
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(10) Harness. 
(b) The components of each self­

contained breathing apparatus shall 
meet the minimum construction require­
ments set forth in Subpart G of this 
part. 

§ 11.72 Breathing tubes; minimum re­
quirements. 

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

(1) Restriction of free head move­
ment; 

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

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

(4) Shutoff of airfiow due to kLTlking, 
or from chin or arm pressure. 

§ 11.73 Harnesses; installation and con­
stl'Uction; minimum requirement.". 

(a) Each apparatu.c; shall, where nec­
essary, be equipped wit.h a suitable 
harness designed and constructed to hold 
the components of the apparatus in po­
sition against the wearer's body. 

(b) Harnesses shall be designed and 
constructed to permit easy removal and 
replacement of apparatus parts, and, 
where applicable, provide for, holding a 
full facepiece in the ready position when 
not in use. 
§ 11.74 Apparatus conlainers; minimum 

re,qWrements. 

(a) Apparatus may 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. 

(b) Containers supplied by the appli­
·cant for carrying or storing se1£­
contained breathing apparatus wiiI be 
inspected, examined,. and tested as com­
ponent,;; of the respirator for which ap­
proval is sought. 

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

§ 11.75 Half-nmsk facepieces, full face­
pieces, n1Ol.lthpieces; fit; minimum 
reqllirements. 

(a) Half-mask facepieces and full 
facepieces shall be designed and con­
structed to fit persons with various faciBl 
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) Fullfacepieces shall provide for 

the optional use of corrective spectacles 
or lenses \vhich shall not reduce the 
respiratory protective qualities of the 
apparatus. 

(c) Apparatus with mouthpieces shall 
be equipped with noseclips which are 
securely attached to the mouthpiece or 
apparatus and provide an airtight seal. 

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

§ n.76 Facepieces; eyepieces; mini:­
mum requirements. 

(a) Facepieces shall be designed and 
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 Filtering, Industrial, 
GGG-M-125d, October 11, 1955. This 
Federal Specificatton Is avaUable from 

. the Government Printing Office or the 
General Services Administration. 

. § 11.77 Inhalation and exhalation 
valves; minimum requirements. 

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

(b) Exhalation valves shall be: 
(1) Protected against external illi4.U­

ence, and 
(2) Designed and constructed to pre­

vent inward leakage of contaminated 
air. 
§ 11.73 Head harnesses; minimum re­

quirements. 

(a) Facepieces shall be equipped with 
adjustable and replaceable head har­
nesses designed and constructed to pro­
vide adequate tension durLTJ.g suspension 
and an even distribution of pressul"e 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; minimum re-

quirenlents. 

en.) Brerrthing gas used to supply ap­
paratus shall be respirable and conta'in 
no less than 19.5 (dry atmosphere) 
volume percent of oxygen. 

(b) Oxygen, including liquid oxygen, 
shall meet the mini!nUlll requirements 
for medical or breathing oxygen set 
forth in the U.S. Pharmacopeia. 

(c) Compressed, gaseous breathing air 
shall meet the applicable minimum 
grade requirements for Type I gaseous 

4c 
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air set forth in the Compressed Gas As­
sociation Commodity SP2cification for 
Air, G-7.1 (Grade D or f1.igher quality). 

(d) Compressed, liquefied breathing 
air shall meet the applic?ble minimum 
grade requirements for Type II liq'Jid air 
set forth in the Compressed Gas Asso­
ciation Commodity Specification for Air, 
G-7.1 (Grade B or higher quality) . 
§ II.79-1 Jnterch:m~eahiIit)· of oxygen 

and air prohihited. 

Approvals shall not be issued by the 
Bureau anG the Illstitute for any appa­
ratus, eomhination ')f respirato;.- a>",sem­
blies, or any apparatus or respirator eom­
ponent which is designed or constructed 
to permit the int'.OrchangeabJe usc of 
oxygen and air. 

§ II.80 Compre~s('d breathing gas and 
liquified brealhitl~ g-as containers; 
nliuinnlnl requir·cllH'lltS. 

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

(b) Such containers shall be perma­
nently and legibly marked to identify 
their contents, e.g., compressed breath'­
~g air, compressed breathing oxygen, 
hquefied 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, BS7.1 (1965), obtain­
able from American National Standards 
Institute, Inc., 1430 Broadway, New 
York, NY 10018. 
§ II.S1 Gas pressUl'C gages; minimum 

requirements. 

(a) Gas pressure gages employed on 
compressed breathing gas containers 
~hall be calibrated in pounds per square 
mch. 

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

(c) Gas pressure gnges 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 
inch and fractions of total container 
capacity. 

(d) (1) D:al-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 illtel'vals. 

(2) The full scale gl'8Cluation of dial­
indicating gages shall not exceed 150 
percent of the maximum rated c:v1incl~r 
pressures specified for the con tamer m 
applicable Department of Transportation 
specifications or pelmits. 

(e) (1) Stem-type gages shall be 
readable by sight and by touch and shall 
have it stem travel distaI1 ce of not less 
than one-fourth inch between each 
graduation. 

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

(3) Stern 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 l:N/m." <1,000 
pounds per square inch gaze) 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. 

(i) (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 begins imme­
diately after filling, a timer shall be 
provided in place of a visible gage. 
§ 11.82 Timers; elapsed time indicators ; 

remaiuing service life indicator; min­
imuln rcquirenlents. 

(a) Elll-psed time indicators shall be 
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provided for apparatus with a chemical 
oxygen source, except: 

(1) Apparatus used for escape only; 
or, 

(2) Liquefied breathing gas apparatus 
equipped ,,"ith gages visible to the wearer 
which indicate the remaining liquid con­
tent in the container. 

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

(c) Timers shall be readable by sight 
and by touch curing use by the wearer. 

(d) Timers$hall 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) Remaining seni.ce-life indicators 
or warning devices shall be 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
icallywithout preadjustment by the 
wearer. 

(f) Each remaining service-life indi­
cator or warning devi.ce 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 Hund-{)pell'ated valves; minimum 
requirenlenls. 

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

(b) Valves shan be designed or posi­
tioned to prevent accidental opening and 
clOSing, and damage from external 
forces. 

(0) 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 event 
of a regulator or demand valve failure, 
shall be provided in addition to gas con­
tainer v:;l.lves, except when such failure 
will not affect performance. 

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

(f) Valves insta!1ed on apparatus shall 
be clearly distinguishable from one 
another by sight and touch. 

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

(h) A main-lLrle or bypass val\'e or 
s,ystem will not be required on apparatus 
for escape only. 

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

(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 reaches 
13 mm. (one-half inch) water-column 
height of pressure above the minimum 
pressure required to fill the breathing 
bag, within the breathing resist~l1ce re­
quirements for the apparatus. 

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

(3) The relief valve or system shall be 
designed to permit manual overriding 
for test purposes and in the event of a 
failure in the valve or system, 
§ 11.8 i Breathing bags; minimum re­

quirements. 

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

(b) Breathing bags shall be con­
structed of materIals which are fiexible 
and resistant to gasoline vapors. 

(c) Breathing bags shall be installed 
in a location which will protect them 
from damage or (;ollapse by external 
forces, except on apparatus classified for 
escape only. 
§ 11.35 Self-contained breathing appa­

ratus; performance requircnlcnt5; 
general. 

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

§ 11.85-1 Component parts exposed fo 
oxygen pressures; minimUln require­
ments. 

Each applicant shall certify that the 
materials employed in the construction 
of component parts exposed to oxygen 
pressures above atmospheric pressure are 
"safe R...'1dcompatible for their intended 
use. 

§ 1l.85-2 Compressed gas filters; mini­
mum requirements. 

All self:-contained breathing a.ppa.ratus " 
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using co::npressed gas shall have a filter 
downstream of the gas source to effec­
tively remove particles from the gas 
stream. 
§ 11.8-'>-3 Drcathing hug tcst. 

(a) Breathing bags will be tested in an 
air atmosphere saturated with gasoline 
vapor at room temperature (24°-30° C./ 
75°_85° FJ for a continuous period of 
twice the lated time of the apparatus 
(except for apparatus for escape only 
where the test period sh8.ll be the rated 
time of the apparatus). 

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

(c) A breathing m~,chine cam with a 
work rate of 622 kg.-m./min. wlll be 
used.' 

(d) The air v.ithin the bag(s) shall 
not contain more than 100 parts per mil­
lion of gasoline vapor at the end of the 
test. 
§ Il.8S-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 ·Im 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. 

1 Sllverman, L, G. I,ee, T. Plotkin, L. 
Amory, and A. R. Yancey, Fundamental 
Fllctors in DesIgn ot Protective EqUipment, 
O.S.RD. Report No. 5732, issued Apr. 1, 1Il45. 
The dlmenS!OllS of the breathing machine 
cam are available from the Bureau upon 
request. 

§ 11.85-5 nl'ealhing resistancc test: in 
halation. 

(a) Resistance to inhalation airfio\'­
will be measured in the facepiece 01 
mouthpiece while the apparatus is oper­
ated by a breathing machine as de­
scribed in § 11.85-3. 

(b) The inhalation resistance of open­
circuit apparatus shall not exceed 32 
lllID. (1.25 inch) water-colu!n .. '1 height (at 
a fiow rate of 120 liters per minute) . 

(c) The inhalation resistance of 

closed-circuit apparatus shall not ex­
ceed the difIerence beti':een exhalation 
resistance 0 11.85-6 (e) ) and 10 cm. (4 
inches) water-column height. 

§ 11.85-6 Breathing resistance test; ex­
halation. 

(a) Resistance to exhalation airflow 
will be measured in the facepiece or 
mouthpiece of open-circuit ar'paratus 
with air flowing at a continuous raie of 
85 liters per mi:1Ute. 

(b) The exnalation resistance of de­
mand apparatus shall not exceed 25 mm. 
<1 inch) watcr-colurnn height. 

(c) The exhalation resistance of pres­
sure-de;mmd apjx\ratus shall not ex­
ceed the static pre.osw·e in the facepiece 
by more than 51 mm. (2 inches) water­
column height. 

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

(e) Resistance to exhalation airfiow 
will be measured in the facepiece or 
mouthpiece of closed-circuit apparatus 
with a breathing machine as described in 
§ 11.85-3, and the exhalation resistance 
shall not exceed 51 mm. (2 inches) 
water-column height. 
§ 11.85-7 Exhalation valve lell.!ngc lest. 

(a) Dry exhalation valves and valve 
seats will be subjected to a suction ot 
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. 
§ 11.35-8 Gas :flow tcst; open-circuit ap­

paratus. 

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

(b) The fiow 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. 
12 inches) water-colurnn heir;·ht when 
full container pressure is applied. 

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

(d) Where apparatus with com­
pressed-breathing-gas containers are 
tested, the fiow test shall also be made 
with 3,450 kN/m! (500 p.s.i.gJ container 
pressure applied. 

§ 1l.35-9 Gas flow test; closed-circuit 
apparatus. 

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

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

(c) All demand-flow devices shall pro­
vide at least 30 liters of oxygen per 
~ute when in the fully open position. 
§ l1.B5-10 Service time test; open-cir-

cuit apparatus. 

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

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

(c) The seri,1ce time obtained on this 
test will be used to classify the open­
circuit apparatus in accordance with 
§ 11.53. 

§ 1l.85-11 Service time test; closed-cir­
cuit apparatus. 

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

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

§ 11.85-12 Test for carbon dio:rlde in 
inspired gas; open- and closed-circuil 
:;plI'aratus; maximwn allowable 
IIllDlts. 

(Ii.) Open-circuit apparatus: 
(1) The concentration of carbon 

dioxide in inspired gas in open-circuit 
apparatus will be measured at the mouth 
while the apparatus mounted on a 
dU1nIny head is operated by a breathing 
machine.' 

(2) The breathing rate wlli be 14.5 
respirations per minute with a mL.lute­
volume of 10.5 liters. 

(3) A sedentary b:eathing machine 
ca.m "rill be used.· 

(4) The apparatus will be tested at e. 
temperature of 27 c ±2' C. (80·±5~ P.L 

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

(b) Closed-<;ircuit apparatus; 
(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-air space are m01.U1ted 
on a dummy head and operated by the 
breathing machine as in paragraphs (a) 
(1) through (5) of this section. 

(c) During the te5ting required. by 
paragraphs (a) and (b) of this section, 
the concentration of carbon dioxide in 
inspired gas at the mouth will be con­
tInuously recorded, and the maximum 
average concentration dming the inhala­
tion portion of the breathing cycle shall 
not exceed the follo\\ing limits: 

lIfaxtmum allowable 
average eOne'en tration 

of carbon dioxide 
Where the service in insp1-red air, 

time is: percent by volume 
Not more than 30 mInutes___________ 2_ 5 
1 hour_~____________________________ 2.0 2 hOUIS_____________________________ 1.5 
3 hours_____________________________ 1.0 
4 hours_____________________________ 1.0 

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

• Kloos, E. J., and J. LamOnica, A Ma.chIne­
Test Method tor Measuring Carbon Dioxide ID 
the InspIred Air of Self-ContaIned BreathIng 
Apparatus. Bureau of ~1lnes Report o! 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 pamgranhs (c) and 
(d) of this section, wearuig the appa­
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. 

(bJ The l!.pparatus 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 service time of the ap­
paratus. whichever is less. 

(d) During the test period, alternate 
l-minute periods of exercise and rest will 
be required with the exercise periods 
consisting of stepping onto and off a 
box 21.5 cm. (8~2 inches) high at a rate 
of 30 cycles per minute. 

(e) (1) The apparatus shall function 
satisfactorily at the speCified minimum 
temperature on duplicate tests. 

(2) The wearer shall have sufficient 
unobscured vision to perform the work. 
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(3) The wearer shall not experience 
undue discomfort because of airflow re­
striction or other llhFical 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. 

§ n.85-J 4 Man tests; testing condi. 
tions; general requirements. 

(a) The man tests described in Tables 
1. 2. 3, and 4 represent tbe 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 f,elf-contained breathing apparatus, 
and the wearer '.vilJ, 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 workilJg order. 

(e) Breathing resistance will be meas­
ured within the facepiece or mouthpiece 
and the wearer's pulse and respiration 
rate will be recorded durin2; each 2 min­
ute sample period prescribed ~n tests 
I, 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 '.vill be repeated. 
[37 FR 62-14, ~Iar. 25, 1972, as amended at 
38 FE 6993, J\far. 15, 19;3] 

§ n.B5-IS Man teslS 1, 2, 3, and 4; 
require men IS. 

(a) 11an tests I, 2, 3, and 4, set forth 
in Tables 1, 2, 3, and 4 res~ectlvely, pre­
scribe the duration and sequence of spe­
cific activities. These tests will be 
conducted to: 

(1) Familiarize the "earer with th£1 
apparatus during use; 

(2) Prmide for a gradual increase in 
activity; 

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

(4) Provide lnformai.:on on the op­
erating and breathing characteristics of 
the apparatus during a.c:tual use. 

§ 11.g5-16 !\fan tf'~1 5; re'1uirem('nt,:. 

(a) Test 5 \,ill be c.on:iucted to det!;r­
mine the maximum length of time 
the appara.tus \\ill supply the res­
piratory needs of the ","earer while he is 
sitting at rest. 

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

(c) Samples of inspiration from "it-hin 
the apparatus facepiece or mouthpiece 
shall be ta~en once every 15 minutes, and 
shall meet the minimum reC;uir!;n:e:1t for 
oxygen sp!;cified in § 11.79(a) of this part, 
and the maximum allowable average 
concentration of carbon cioxide specified 
in § 1l.85--12(c). 

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

§ 11.85-17 l\fan tesl 6; rf'quirements. 

(a) Man test 6 will be conducted 'with 
respec.t to liquefied breathing gas appara­
tus only. 

(b) This test will be cO:1ducted to eval­
uate operation of the apparatus in other 
than vert.ical positions. 

(c) 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 "ill be repeated \';ith 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. 
§ 1l.85-18 l\lan tests; performance re­

quirenlents. 

(a) The apparatus shall satisfy the 
respiratory requirem!;nts of the wearer 
for the classified service time. 

(b) Fogging 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. 

(c) When the ambient temperature 
during testing is 24°:±: 6° C. (75°-+-10° 
FJ, the maximum temperature oT in­
spired air recorded during man tests shall 
not exceed the following, after correc­
tion for deviation from 24' C. (75 0 FJ : 

54 
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Where semce life 
Where percent ];IaxiInum ~nnis ... 

rel3.ri,e sible tf:llO!lrature 
of apparatus is- humidity-oi 01 inspli'ed air 

inspired air shall not exceed-
is-

of. ° C. 

U hour or kss ______ 0-100 135 57 Y2 hour to 74 hour ___ 0-50 125 52 
50-100 1110 lol3 

1 to 2 hours _________ 0-50 115 4.6 
50-100 1105 141 3 hours _____________ 
0-50 110 43 

50-100 1100 138 4. hours _____________ 
0-50 105 4.l 

50-100 195 135 

1 Where percent relative humidity Is 50-100 and appa­
ratus Is designed for escape only. these maximum per. 
missible temperatures will be increased by 5° C. (10° ],'.). 

§ 11.85-19 Gas tightness test; mirumum. 
requirements. 

(a) Each apparatus will be tested for 
tightness by persons wearing it in sn 
atmosphere of 1,000 p.p.ill.. isoamyl 
acetate. 

(b) Six persons '\"\-ill each v.-ear the ap­
paratus in the test concentrations spec­
med in paragraph (a) of this section 
for 2 minutes and none shall detect the 
odor or taste of the test vapor. 
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§ 11.90 Title 30-Mineral Resources 

Subpart I-Gas Masks 
§ 11.90 Gas ma.ks; de,eription. 

(a) Gas masks inducting all com­
pletely assembled air purifying masks 
which are designed for use as respimtory 
protection during entry into and escape 
or escape only from hazardous atmos­
pheres containing ac1eqUCite oxygen to 
support life are described a'; follows: 

0) Front-mounted or back-molmted 
gas mask. A gas mas]i:: which consists 
of a full facepiece, a breathing tube, a 
canister at the front or back, a canister 
harness, and associated connections. 

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

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

(4) Escape gas mas,'c. A gas mask de­
Signed for use during escape only from 
hazardous atmospheres 'I':hich COl1~ists 
of a half-mask facepiece or mouthpiece, 
a canister, and associated connections. 

(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 
cDncentratiDn, per­

cent by vDlume 
Dr back-Type of front-mounted 

mounted gas mask: Acid gas 3. , ____________________ _ 

Ammonia' ____________________ _ 
Carbon monoxide 3 ______________ _ 

Organic vapors 3. , ___ .. __________ _ 

Type of chin-style gas mask: Acid gas 3. , ____________________ _ 

Ammonia _____________________ _ 
Organic vapors 3 •• ______________ _ 

"2 
3 
2 

"2 

• o. 5 
.5 

".5 
Maximul1~ use 

cDncentratiDn, parts 
per million 

Type of escape gas mask: 
Acid gas 3. '. 6_________________ • 1, 000 
Ammoni~. ___________________ 5,000 

Carbon monoxide_____________ 10,000 
Organic vapors 3. '. "___________ • 5. 000 

• Approval may be for acid gases or organic 
vapors as a class or for specific acid gases, 
ammonia, or organic vapors. Approval may 
also be granted for eombinations of acid 
gases, oraanlc vapors, and qther gases and 
vapors. 

• Not for use against acid gases or or!58nlc 
vapors with poor warning properties or which 
generate high heats of reaction with sor­
bent materials in the canister. 

:; Suggested mnXin1Un1. usc ccncentra~ions 
are lower than these for some acid ga-ses and 
organic vapors. 

• Eye protection may be required in cf:::-tain 
concentratlo;J.s of acid gases, ammonia., and 
organic vapors. 

(c) Gas masks for respiratory prc,tec­
tion against gases and vapors other than 
those specified in paragraph (b) of this 
section, may be approved upon submittal 
of an applic8,tion in writing for approval 
to the Testing and Certification Labora­
tory listing the gas or vapor 2.nd sug­
gested maximum use concentration for 
the specific type of gas mask. '111e I!:sti­
tute and the Bureau will consider the 
applicat.ion and accept or reject :t on 
the basis of effect on the weG.rer's health 
and safcty and any field ex;:·erience in 
use of gas masks for su(!h exposures. If 
the applic,l,tion is accepted, the Inst;:ute 
will test suc·h masks in acccrdance ,,·Hit 
the requirements of this suLpart. 
[37 FR 6244, Mar. 25, 1972, as amenc'e-d at 
38 FR 6994, Mar. 15, 1973 J 

§ 11.91 Gus masks; required compo­
nents. 

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

(1) Pacepiece or mouthpiece and 
noseclip; 

(2) Canister or cartridge; 
(3) Canister harness; 
(4) External check valve; and 
(5) Breathing tUbe. 
(b) The components of earh gas mask 

shall meet the minimum construction re­
qUirements set forth in Subpart G of this 
part. 
§ 11.92 Canisters and cartri,l~es 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 cartrio;!('s; color 

and markings; requiremelits. 
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 Id(;ntificJeion 
of Gas Mask Canisters, K13.1, obtainable 
from American National Standards In­
stitute, Inc., 1430 Broadway, New York, 
NY 10018. 

!; 11.94 Filters us~d ..... ith canisters and 
, cllrlridges; lo(·ation; replacement. 

(a) Particulate matter filters used in 
conju11ction with a canister or cartridge· 
shall be located on the inlet side of the 
canister or cartridge. 

ib' Filrers shall be incorporated in or 
flrmly attached to the canister or car­
tridge and each filt.er assembly shall, 



Chapfer (-Bureau of Mines § 11.95 

where applicable, be designed to permit 
its easy removal from and replacement 
in the canister or cartridge. 
S 11.95' Breathing tuhes; minimum re-
~ qnirelTICnts. 

(a.:' Flexible breathing tubes used in 
CO:1;ur:;ction \iith gas masks shall be de­
shmed and constructed to prevent: 

-CD Restliction of free head move­
ment; 

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

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

(4) Shutoff of airfiow due to kinking, 
or fro!ll chin or arm pressure. 
§ 11.96 ITarnesses; installation and con­

struct;on; n~inim.um requirements. 

(a) Each gas mask shall, where 
neeessary, be ~quipped 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 a 
full facepiece in the ready position when 
not in use. 
§ 11.97 Gus mask containers; minimum 

requirements. 

(a) Gas masks shall be equipped with 
a substantial, durable container bearing 
markings which show the applicant's 
name, the type and commercial designa­
~ion of mask it contains and all appro­
Pliate approvall.abels. 

(b) Containers for gas masks shall 
be designed and constructed to permit 
easy removal of the mask. 
§ 1l.98 Hl'<lf-mask facepieces, full face­

pieces and monthpieces; fit; mini­
mllIn requirements. 

(a) Half-mask facepieces and full 
f~,cepieces 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. 

(bJ Full facepieces shall provide for 
optional use of corrective spectacles or 
lenses, 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 tests in § 11.102-3. 

(d). Gas masks with mouthpieces shall 
be equipped with ndseclips which are 

securely attached to the mouthpiece or 
gas mask and provide an airtight seal. 

(e) Facepieces shall be designed to 
prevent eyepiece fogging. 
[37 FE 6244, Mar. 25, 1972, as amended. at 
38 FE 6993, Mar. 15, 1973} 

§ 11.99 Facepieces; eyepieces; rnin;mnm 
requirements. 

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

(b) All eyepieces'shall be designed and 
constructed to meet the impact and 
penetration requirements specified in 
Federal Specification, Mask, Air Line: 
and Respirator, Air Filtering, Industrial, 
GGG-M-125d, October 11, 1965. 
§ 11.100 Inhalation and exhalation 

vah'es; minimum requirements. 

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

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

(c) Exhalation valves shall be pro­
tected against external influence, and 
designed and constructed to prevent in­
ward leakage of contaminated air. 
§ 11.101 Head harnesses; minimum re­

quirements. 

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

(b) Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable harr-esses designed and con­
structed to hold the mouthpiece in place. 

§ li.l02 Gas masks; performance re­
quirements; general. 

Gas masks and the individual com­
ponents of each such· device shall, as 
appropriate, meet the requirements fO! 
performance and protection specified in 
the tests desclibed in § § 11.102-1 through 
11.102-5. 

§ 11.102-1 Breathing resistance fest; 
Dlinimum requirenlents. 

(a) Resistance to airflow will be meas­
ured in the facepiece or mouthpiece of a 
gas mask mounted on a breathing ma­
chine both before and after each test 
conducted in accordance with § § 11.102-
3. 11.102-4, and 11.102-5, with air fiow-

61 
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ing at a continuous rate of 85 liters per 
minute. 

(b) The maximum allowable resist­
ance requirements for gas masks are as 
follows: . 

~Lu:D!U:.l Rr;SIsn,"CE 

(mm. wuter-cohmm height) 

Type of gas mask 

Front-mounted or back-rnotmted 
("i!hou1· particulate flHrr) _______ • 

Front-motmted or bnck-Illounted 
(with aI,proved particn]ute filter) _____________________________ 

Chin-style ("ithout particulate filter). ____________________________ 
Chin-style (with apprond p~rtic-ula!e filtrr) ______________________ • 
Escape (wiU,out particulate fllter) __ 
Escape (with appro..-ed particulate filter) __ • ________ ._. _______ . ______ . 

Inhalation 
E,ha· 

Ini- Final l lulion 
tial 

60 75 20 

70 85 20 

40 5S 20 

65 80 20 
60 i5 20 

70 85 20 

1l\lcasared at end of the service lifo specified in TG1)les 
6,6, and 7. 

§ 11.102-2 Exhalation valve leakage 
lest. 

(a) Dry exhalation valves and valve 
seats will be subjected to a suction of 25 
mm. w:3,ter-column height while in a 
normal operating position. 

(b) Leakage bet\vecn the valve and 
valve scat shall not exceed 30 milliliters 
per minute. 
§ 11.102-3 Faeepiece tests; minimulIl 

rcqHireJllC'l1 (.0;. 

(a) The complete gas mask will be 
fitted to the faces of persons having 
var:\-ing- facial shapes and sizes. 

(b) Where the applbll1t specifies a 
facepiece size or size;; 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. 

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

(d) The fa~epiece 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.m. isoamyl acetate 
vapor for a half-mask facepiece and 1.000 
p.p.m. isoamyl acetate vapor for a full 
facepiece or mouthpiece. 

(2) The 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 peliorming 
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 fooO con­
tainer. 

(4) Each wearer shall not detect the 
odor of isoamyl acetate during the test. 
[37 FR 6244. Mar. 25, 1972, as amenc.ed at 
38 FR 6993, Mar. 15, 1973] 

§ 11.102-4 Dust, fume, mist, and sllloke 
tests; canisters containing filters; 
nliniJl1Unl requirements. 

(a) Gas mask canisters cOEt~il1ing 
filters for protection against dusts, 
fumes, mists, and smokes in combination 
with gases, vapors, or gases and vapors, 
will be tested as prescribed in § 11.140. 

(b) Gas ma8k canisters designed for 
protection flgainst smokes will he tested 
in an atmospheric concentration of 100 
micrograms of dioctyl phthalate per liter 
of air at continuous fiow rates of (1) 32 
liters per minute, and (2) 85 liters per 
minute for a period of 5 to 10 ~econds, 
and the DOP lcakflge tlU'ough the caEis­
tel' shall not exceed 0.03 percent of the 
test concentration. 

§ n.I02-S C~mister beneh tests; mini. 
mum reqtureulCnts. 

(a) (1) Bench tests, except for carbon 
monoxide tests, will be made on an ap­
paratus that allows the test atmosphere 
at 50±5 percent relatiYe humidity and 
room temperature (25°±2.5° C.) to enter 
the canister continuously at concentra­
tions and rates of fiow specified in Tables 
5,6, and 7. 

(2) Three canisters "ill 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, ",ill 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. 
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(b) Front-mounted and back-mount.ed 
gas mask canisters \vill be tested and 
shall meet the m1nimum requirements 
set forth in Table 5. 

(c) (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 ,,"ill no longer satis­
factorily remove carbon monoxide from 
the inhaled air. 

(2) Other types of front- and back­
m.ounted canisters may also be equipped 
,.ith a window or other indicator to warn 

of imminent leakage of other gases or 
vapors. 

(3) The window indicator canisters 
will be tested as regular cap..isters, but 
shall show a satisfactory indicator 
change or other warning before the 
allowable canister penetration has 
occurred. 

Cd) Chin-style gas mask canist.ers 
shall meet the minimum requirements set 
forth in Table 6. 

(e) Escape gas mask canisters shall 
meet the minimum requirements set 
forth in Table 7. 

TAIBLE 5.-CA~S!ER BENCH TESTS A...-';D REQnRE:M~TS FOR FROX! AND BACh-MoUNTED GAS )L.SK CA...">IS!ERS 

(30 CFR Part 11, Subpart:j:, § 11.102-5) 

Test atmosphere Manmum 
allowable Minimum 

Cenlster :tYPe Test condition Gas Concentra- Flow Number penetTa- serrice 
or tion, rate, of tion. life, 

vapor p.p.m. lp.m. tests p.p.m. minutes I 

Acid gas _____________ A$ re<:eived ___________ SO: 20,000 M :3 5 -12 
Ch 20,000 64 3 5 12 
NO, 20.000 64 3 I) 12 Equilibrated __________ SO, 20,000 32 4 5 12 
Ch 20,000 32 4 5 12 
NO:! 20,000 32 4 5 12 

Organic vapors ______ As reeeivea ___________ C C'I, 20,000 64 :3 5 12 
Equilibrated __________ CClt 20,000 32 4 5 12 Ammonia ___________ As received ___________ NH, 30,000 M :3 50 12 
Equilibrated __________ NH, 30,000 32 ~ 50 12 

Carbonmononde ___ As received ___________ CO 20,000 '64 2 (» f.O 
CO 5,000 , 32 3 (3) 60 
CO 3,000 '32 3 (') 60 Type N ______________ As received ___________ SO, 20,000 64 :3 5 6 
CJ, 20,000 64 :3 5 6 
NO, 20,000 64 3 5 6 
CCI, 20,000 64 3 (; 6 
NH. 30,000 64 3 50 6 
CO 20,000 'M 2 (.) 6Q 
CO 5,000 , 32 3 (.) 6Q 
CO 3,000 ! 32 3 (') 6Q 

Equilibrated __________ SQ, 20,000 32 4 5 6 
C1, 20,000 32 4 5 6 
NOz 20,000 32 4 (; 6 
CCI, 20,000 32 ! 5 6 
NH, 30,000 32 4 50 6 

1 Minimum life will be detennined at the indicated penetration. 
'Relative humidity oftest :ltmnspilc·re'o'i!l be P5",:> perrent; templ'rsture o! test.atmosphere will be 25±2.5°C. 
• ~!a:l:irnulU. allowable CO ve!letrution will be 355 eo. dnring the mi!limum life. The penetration shull not exc,'er.l 

5()() p.p.m. during this time. 
, Relati,€' humidity of (.'st atmospbere will be 95:1=3 percent; temperature of test atmosphere entering the tcst 

future will be 0+2.50 C.-if C. 

T.ti!LE 6.-CA~'1STER BENCH TESTS AND REQUIRE~IENTS FOR CmS-STYLE G.t.l! MASK C.l5!STERS 

(30 CF R Part 11, Subpart T, § 11.l(l"~5) 

Test atmosphere ~fSJ<lno.n."ll. 
------------- Number sllowab:e 

Canister t~'Pe Test condition Gas 
or 

vapor 

Acid gas __ . __________ Asreceived~ __________ SO, 
Ch 
NO, 

Eqmlihrstcd_. ________ S02 
Cr, 
NO, 

Organic vapors ______ A$received ___________ cer. 
Equilibrated __________ CCl, 

Ammonia ______ ~---- As re<:eived ___________ NH, 
Equilibrated __________ NH. 

Coneentra­
tion, 

p.p.m. 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
6,000 
5,000 
5000 
6:000 

1 Mlnlmum life will be determined at the Indicated penetratiou. 

Flow 
rate,. 
l.p.m. 

64 
64 
64 
32 
32 
32 
64 
32 
64 
32 

of penerra-
tests tion, 

p.p.m. 

6 _­, J 

5 
5 
Ii 
5 
5 
5 
5 

50 
50 

",linlmnm 
service 

life, 
minutes I 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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TARLE 7.-CANISTEr. BESCH TESTS AND REQUIREMESTS FOR ESCAPE GAS MASK CA."ISTER3 

(30 CFR Part 11, Subpart I, § 11.102-5) 

Test atmospbere ~raximum. 
Number ~!lrjmum allowal)l~ 

Callister type Test condition Gas Concer.tra· Flow of pcce:ra- service 
or tion, rate, tests HOD, life, 

vapor p.p.m. l.p.m. p.p.m. nlinutcs: 1 

Acid gas ............. Asreceived_ .......... SO, 5,000 64 3 5 12 
CJ, 5,000 64 3 5 12 
:\0, 5,000 64 3 5 12 

Equilibrated ......... SO, 5,000 32 4 5 12 
CJ, 5,000 32 4 5 12 
NO, 5,000 32 4 5 12 

Organic .-apors ...... As reoelved ........... CCI, 5,eOO 64 3 5 12 
Equilibrated .......... CCI, 5,000 32 4 5 12 

Ammonia .......... __ As reeeh-,·d .. ______ ... NH, 5,000 64 3 50 12 
Equilibrated ..... _ .... NH, 5,000 32 4 60 12 

Carbon monoxlde ... _ As received .. ___ .... __ CO 10,000 232 2 (3) '60 
CO 5,000 s 32 3 (.) 60 
CO 3,000 232 3 (I) 60 

Il\!inimum life will be determined at the Indicated penetration. 
2 Relative hun:idity of test atmosphere "ill be 95±3 percent; temperature 01 test atmosphere will be 2.5±2.5° C. 
I !llaximum allowable CO penetmtion will be 385 ce. during the minimum 1I1e. The penetration shall noL exeeed 

liOO p.p.n:. during this time. 
, If efiuent temperature excpeds 100° C. during this test, the escape gas mask shall be equipped with 3n ofIective 

heat rx~hallg .. r. 
, Relative humidity 01 test atmosphere will be 95±3 pereent; tempemture of test atmosphere entering tbe test 

fixture will be 0+2.6° C.-OO C. 

Subpart J-SuppJied-Air Respirators 
§ 11.1lO Supplied-air respirators; de­

scription. 
(a) Supplied-air respirators, inclu'ding 

all completely assembled re3pirators de­
signed for use as respiratory protection 
during enb'y into and eSC8.pe from 
bazardous ntmosr:-heres are described as 
follows: 

(1) Type "A" supplied-air respirators. 
A bose mask respirator, for entry into 
and escape from bazardous atmospheres, 
which consists of a motor-driven or 
band-operated blower that permits the 
free entrance of air wben the blower is 
not operating, a strong large-diameter 
bose baving a low resistance to airflow, a 
barness to whicb the bose and the life­
line are attached and a tight-fitting 
facepiece. 

(2) Type "AE" supplied-air respira­
tors. A Type "A" supplied-air respirator 
equipped with additional devices designed 
to protect the "'earer's head and neck 
against impact and abrasion from re­
bounding abra.c;ive material. and with 
sbielding material such as plastic. glass, 
woven wire, sheet metal, or other suitable 
material to protect tbe window(s) of 
facepieces, hoods, and helmets whicb do 
not unduly interfere with the wearer's 
\'ision and permit easy access to tbe ex­
ternal surface of such window(s) for 
cleaning. 

(3) Type "B" 8UppUed-air respirators. 
A hose mask respirator, for entry into 
and escape from atmospheres not im-

med;,ately dangerous to life or bealth, 
whicb consists of a strong large­
diameter bose with low resistance to air­
flow through wbich the user draws 
inspired air by means of his lungs alone, 
a harness to whicb tbe hose is attached, 
and a tight-fitting facepiece. 

(4) Type "BE" supplied-air respira­
tors. A type "B" suppiied-air respirator 
equipped with additional devices de­
signed to protect the wearer's bead and 
neck against impact and abrasion from 
rebounding abrasive material. and with 
shielding material such as plastic, glass, 
woven wire, sheet metal, or other suit­
able material to protect the window(s) 
of facepieces, boods, and belmets which 
do not W1duly interfere with the wearer's 
vision and permit easy access to the 
external surface of such window(s) for 
cleaning. 

(5) Type "G" supplied-air respirators. 
An airline respirator, for entry into and 
escape from atmospheres not immedi­
a.tely 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 bose to tbe 
wearer, and a facepiece, hood, or helmet. 

(6) Type "GE" supplied-air respira­
tors. A type "C" supplied-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, sheet metal, or other suit-
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able mr.terial to protect the "indow(s) 
of facepieces, hoods, and l}elmets which 
do not unduly interfere with the wearer's 
vision and permit easy access to the ex­
ternal surface of such v.indow(s) for 
cleaning. 
§ H.111 Supplied-air respirators; reo 

quh'e<l components. 

(a) Each supplied-air respirator de­
sci'ibed in § 11.110 shall, where its design 
requires, contain the folloviing compe­
ne!! t parts: 

(1) Facepiece, hood, or helmet; 
(2) Air supply valve, orifice, or de­

mand or pressure-demand regulator; 
(3) Hand operated or motor dri\"en 

air blower; 
C 4) Air supply hose; 
(5) Detachable couplings; 
(6) Flexible breathing tube; and 
(7) Respirator harness. 
Cb) The component parts of each 

supplied-air respirator shall mef;t the 
minimum construction requirements set 
forth in Subpart G of this part. 
§ 11.112 Breathing tuhes; minimum re­

quirements. 

Ca) Flexible breathing tubes 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) Interference with the wearer's ac­
tivities; and 

(4) Shutoff of airflow due to kinking, 
or from chin or arm pressure. 
§ 11.113 Harnesses; installation and 

construction; minimun1 require­
men'!:!!. 

Ca) Each supplied-air respirator shall, 
where necessary, be equipped with a 
suit2.ble hanless designed and con­
stl1lcted to hold the components of the 
respirator in position against the <;<;ear­
er's body. 

(b) Harnesses shall be designed and 
constructed to permit easy rem0va! and 
replacement of respirator parts, and 
where applicable, provide for holding a 
full facepiece in the ready position when 
not in use. 

§ 11.114 Respirator containers; mini. 
mu= requirements. 

Supplied-air respirators shall be 
equipped with a substantial, durable CGIl­

tamer bearing markings which show the 
applicant's name, thetyp'e and COlnmer­
cia! designation of the respirator it con­
tains,and aU appropriate approval labels. 

§ II.lIS Half-mask facepiece:;:. full 
facepieces, hoods, and helmets; fit; 
minimunl requirements. 

(a) Half-mask f8.cepieces and full 
facepieces shall be designed and con­
structed to fit persons with valious facial 
shapes and sizes either (1) by providing 
more than one facepiece size. or (2) bv 
providing one fa~epiece size which will 
fit varying facial shapes and size.:;, 

(b) Full facepieces shall pro'vide for 
optional use of corrective spectacles or 
lenses, 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 
Vi1th various head sizes, provide for the 
optional use of corrective spectacles or 
lenses, and insure against any restriction 
of movement by the wearer. 

(d) Facepieces, hoods, and heL'11ets 
shall be designed to prevent eyepiece 
fogging. 

§ 11.116 Facepieces, hoods, and hel­
mets; eyepieces; minimum require­
ments. 

(a) Facepieces, hoods, and helmets 
shall be designed and constructed to pro­
vide adequate vi~ion which is not dis­
torted by the eyepiece. 

(b) All eyepieces except those on 
Types B, BE, C, and CE supplied-air 
respirators shall be designed and con­
structed to meet the impact and pene­
tration requirements speCified in Federal 
Specification, Mask, Air Line, and Res­
pirator, Air Filtering. Industrial GGG­
M-125d, October 11, 1955. 

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

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

vah'es; check vah'es; minimmn re­
quirements. 

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

(b) Exhalation valves shall be: 
(l) Protected against damage and ex­

ternal influence; and 
(2) Designed and constructed to pre­

vent inward leakage of contaminated air. 
(c) Check valves designed and con­

~tructed to allow airfiow 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. 

65 
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AE, B, and BE supplied-air t:espirators. 

§ 11.118 Head harnesses; minimulll re­
quirements. 

Facepieces shall be equipped \vith ad­
justable and replaceable head hamesses 
which are designed and constructed to 
provide adequate tension dming use, and 
an even distribution of pressure over the 
entire area in contact with the face. 
§ 11.119 Head and neck lll'ote!'!ion: sup. 

plied-air re~pirators; minimum re­
quirelnents. 

Type AE, BE, and CE supplied-alr 
respirators shall be designed and con­
'structed to provide protection against 
impact and abrasion from rebounding­
abrasive materials to the wearer's head 
and neck. 
§ 1l.120 Air yelocity and nOlc,e len·Is; 

hoods and helmets; minimum re­
quirements. 

Noise levels generated by the respira­
tor will be measured inside the hood o!' 
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 gP.S used to supply sup­
plied-air respirators shall be respirable 
breathing air and contain no less than 
19.5 volume-percent of oxygen. 

(b') Compressed, gaseous breathing air 
shall meet the applicable minimum grade 
requirements for Type I gaseous air set 
forth in the Compressed Gas Associa­
tion Commodity Specification for Ah', 
G-7.1 (Grade D or higher quality). 

(c) 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). 

§ 1l.122 Air supply source; hand-opcr-
ated or Dlotor driven air Mowers; 
Type A supplied-air respirators; min­
imum requirements. 

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

(b) No multiple 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. 

~ ll.123 Termi",,] fittinl!~ or chamhers: 
< T~'pe B supplied-air respirators; min­

innun rcquirenlclIts. 

(a) Blowers or connections to air 
suppiies providing positive pressmes 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

"ide for the dra'x:ng of air through cor­
rosion resistant m2,terial arnmged so as 
to be capable of remm'ing 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. 

§ 11.12-1, SUJlplied-air respirato!"s; per­
f ormanee refju j renlell ts; genl'ral. 

Supplied-roil' H"pirators 2.nd the in­
dividual components of eaeh such device 
shall, as appropriate, meet the require­
ments for performance and protection 
specified in the tests described in 
§ § 11.124-1 through 11.124-24. 

§ 1l.124-1 Hand-opl'rated blower test; 
minimum rc-quiremcnts. 

(a) Hand-operated blowers shall be 
tested by attaching them to a mechanical 
driYe 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
sf'mbled 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 Ehall not exceed 50 
revolutions per minute in order to de­
liver the required 50 liters of air per 
minute to each facepiece. 

(c) The power required to deliver 50 
liters of air per minute to each wearer 
through the maximum length of ho;.o 
shall not exceed one-fiftieth horsepower, 
and. the torque shall not exceed a force 
of 2.3 kg. (5 pounds) on a 2Q cm. (3-inch) 
crank, as defined in § 11.124-3. 

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

6b 
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§ 11.124-2 Motor-operated blower fest; 
IniniuIHnl requirenlcnts. 

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

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

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

(d) Where a blower, which is ordi­
narily motor driven, is oper?ted 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-fiftif'th horsepO\\·er. and the 
torque shall not exceed a force of 2.3 kg. 
(5 pounds) on a 20 cm. (a-inch) crank, 
as defined in § 11.124-3. 

(e) Wnere the respirator is assembled 
with the facepiece and 15 m. (50 feet) 
of the hose for which it is to be approved, 
and when connected to one outlet with 
all other outlets closed and ope,'ated at 
a speed not exceeding 50 revolutions of 
the crfmk per minute, the amount of air 
delivered into t.he respiratory-inlet cov­
ering shall not exceed 150 liters per 
minute. 
§ 1l.124-3 Method of measuring the 

power and torque required to operate 
blowers. 

As ShOVlIl in Figure 1, the blower crank 
is replaced by a wooden drum, a (13 em. 
(5 inches) in diameter is convenient). 
This drum is wound with about 12 m. (40 
feet) of No.2 picture cord, b. A weight. c. 
of sufficient mass to rotate the blower 
at the desired speed is suspended from 
this 'wire cord. A mark is made on the 
cord about 3 to 4.5 m. (10 to 15 feet) 
from the weight, c. Another mark is 
placed at a measured distance (6-9 m.1 
20-30 feet is cOl1veni::nt) 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 at which the 
power measurement is to be made. The 
blower is then permitted to assume con­
stant speed, and then as the first mark 
on the wire leaves the drum. a stopwatch 
is start-ed. The watch is stopped when 
the second mar!!: leaves the drum. From 

Figure I.-Apparatus for measuring power 
required to operate blo>7er. (30 CFR Part 11, 
Subpart J, § 11.124-3) 

these data the foot-pounds per minute 
and the torque may be calculated. 
§ 1l.124-4 Type B supplied-air respira­

tor; Dli!liuu!m recruirenlents. 

No Type B supplied-air respirat<Jr 
shall be approved for use with a blower 
or with connection to an air supply de­
vice at positive pressures. 
§ 11.124-5 Type C supplied-air respira­

tor, continuous flow class; nlinimlUll 
requirenU!1l tE. 

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

(b) The pressure at the inlet of the 
hose connectkin shall not exceed 863 
kNjm". <125 IJounds per square inch 
gage). 

(c) Where the pressure at any point 
in the supply system exceeds 863 k..~ 1m .. 
<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 connectiDu from 
exceeding 863 kN/m.' (125 pounds per 
square inch gage) under any conditions. 
§ 11..124-6 Type C supplied-air respira-

tor, delnand and pressure denland 
class; nlinllnllm requirenlen its. 

(s.) Respirators tested under this sec­
tion shall 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 
air-supply system, e.nq 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 kN/m: (40 to 80 
pounds per square inch) with from 6 to 
76 m. (15 to 250 feet) of air-supply hose. 

(c) The specified air pressure at the 
point of attachrnent of the hose to the 
air-supply system shall not exceed 863 
kN/m." <125 pounds per square inch 
gage) . 

(d) (1) Where the pressure in the air­
supply system exceeds 863 k..~/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 sys­
tem from exceeding 863 kN/m! <125 
pounds per square inch gage) . 

(2) The pressure-release mechanism 
shall be set to operate at a Pi'essure 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.2 (125 pounds per square 
inch), the pressure-release mechanism 
would be set to operate at a maximum of 
1,035 kN/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 T;'pe C supplied-air respi­
rators shall meet the minimmn test re­
quirements set forth in Table 8. 

§ 11.124-8 Hllrness test; minimum re­
quirements. 

(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. (,)"0 pounds) for 
30 minut~s without fail", e. 

(2) Be.i;s, rings, aJ'lri httachments for 
life lines must withscand 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 a.rranged so that the 
pull or drag of the hose behind an ad­
vancing wearer does not disarrange the 
harness or exert pull upon the facepiece. 

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

(b) (1) The harness employed on Type 
B supplied-air respirators shall not be 
1IIlcomfortable. 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 approvpl over a concrete fioor 
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 fioor from exerting pull upon 
the respiratory-inlet covering. 

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

§ 11.124-9 Breatl1ing lube lest; mini-
Inurn requirements. 

(a) U) Type A and Type B supplied­
air respirators shall employ one or two 
flexible breathing tubes of the non­
kinking tYP3 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
mmn 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. 

(c) (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 
(jj) extend from the facepiece to the de­
mand or pressure-demand valve, except 
where the valve is attached direetly 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 S.-AlR-SUPPLy-LINE REQUIRE!IENTS AND TESTS 

(30 CFR Part 11, Subpart J, § 11.124--7)0 

Requirements for tbe air·supply lines of the indicated type o[supplied-uir respirator; 

Type A TypeB Type C 

§ 11.124-9 

L<ngth ofhose. __ Marlmum ofg! m. (300 
feet), in multip!.', of 
7.6 m. (25 [eet). 

llaximum of:!3 
m. (.5 feet) in 
multiples 0[7.6 
lll. (25 feet). 

:Muximum ,·r !Il In. (300 feet) in multiplo3 of 7.6 m. 
(:!5 ffet). It will bf pernlis:s.ihlr for rhe a~pE('aut 
to supply hos(l o[ tile appnn,-l'd type of :,~!onPf 
length than 7".0 Ill. (:25 feet] provided it !Eet'ts 
th~ requil'l'rucnr:::: of the part. 

~-\irfiow _________ None. ___________________ None ______________ 'fhe- air-supply 110:";(, \yith air r.'gulating ,-ur'Ve or 
orifice shall p:.:rrnit a flow of not h':,s ;.han 115 
litt'rs (4 culJic ff't:'tJ Pt'[ nlin:ltE> tu ti~~lt-rltting 
and 170 lite-rs (0 cuhic. feet) per l!lirmti: to loose­
fitting respiratory-inlet co'\erings throu:;h tilt) 
maximum length" of hose- for which apprO"·al is 
grauted and at tbe winimum spe':ified air·supply 
pressure. 'l'he maximuUl now shall not exteed 
425Uters (15 cubic fl.'N) pE'T minnh' at the ~laxi­
p.1um specified sir-supply pr~sstlre with tilt' 111ini­
mumlen:;th oehose for'which appro-val isgr~rlted. 

The air-supply hose. detachable conpling. m:d de­
mand ~al,e of th~ dem:lnd cla~s or prt-·s3-un .... 
demand "t"alv(' of the pr~ssure-drmn.ud cla5~ for 
,Type C supplied-air respir" tors, demcnd uud 
pressure-demand cla3-:::fs. shull he c~tJilf'le- or 
deli"l"ering respiral>Ie air at a rote o[ not less than 
115 liters (4 cubic feet) per minute to iho rc,-,pira­
tory-inlet coveting at all inhalation n·s~r:.Lfice 
not exceeding 50 millimeters (2 inches) of water­
column height meu..c:ured in the respiratory-inlet 
cO"l"ering with an:;' comhination of air-supply 
pre...'Sure and lengt h of bose w"ithin thl' a pplican t's 
specified rauge o[ pre;;ure an,l hose length. The 
air-flow rate and resistan.ce to inh;llntion sLall be 
measured while th'_' demand or pft~s5ure-der:::1.nd 
val't"e is: actuated :lO times per mi!1lIte- lJr a =0Urce 
or internuttfllt sUl'tion. The TI1uxirnum rate of 
fiov. ... to thl? r('spi!"'~1.tor:r-inlr-t cnv!'ling: shaIl Lot 
exceed 4:;5 liters US cu.bic fter) p;,·r Dlhlute under 
the spet:ified operating conditions. 

Alr·regulatIng None ____________________ None _______________ II an air-r€,;"ll13tin; "I";ll~e is pro"l"ided, it shojI be 
velve. so designed thut it will remain at a specific 

N oneollapsl­
bility. 

The hose shell not 
collajll!e or e:rhiblt 
permanent deforma­
tion when a force of 
00 kg. (200 pounds) 
.il! applied for 5 
minutes between 2 
pisnea 7.6 cm. (3 
Inches) vide om 
oppoalte sides of the 
hose. 

sdjustment, which will not be affected by the 
.. ordinarr n10vement of tht> ln~[i.rcr& 
The vai"l"e must be so constructed that the air 

supply with the maximum length o[ hose and at 
the minimunl sp~eW.ed air-supply pressure ~-ill 
not be less th:m IVi liters (4 cnu;c feet) of air per 
minute to tight-fitting and 170 liters (6 cubic fo?et) 
of air per minute of loose-fitting respir"lOty inlet 
conrings for any adjustment o[ the ,alve. If a 
demand or pressure-demand vaI,e repbces the 
air-regulating "l"31n,. it shall be connected to the 
air-supply at the maximum air pressure fOl" which 
approval is sought by means of the miliimum 
leugth of air-supply bose for wblch appro,,,l is 
sought. The outlet of the demand or pressure­
demand valve shall be connected to a soorc~ o[ 
intermittent suction so that the demand or 
pressure-de:numd valve is actuated appro7jmately 
20 times per minute for a t.0t3l of 100,000 iuhala­
tions. To expedite this test. the rate of actuation 
may be increased if :mutually agreeal>le to the 
applicaut and the Bureau. Duriug this test the 
velve shall function without failure snd without 
eJ<cessive,wear octhe moving parts. 

The demand or preEsure-demand valve shall not be 
damaged in any way when subjected at the outlet 
to a pressure or suction of 25 em. (10 inches) o[ 
water gage for 2 minutes. 

Same as Type A __ None. 

Reproduced from 
best available copy. 

6c ' 
,",' 
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TABLE 8.-AIR·SUPPLy·LIXE REQrIREMEXTS AXn TESTs-Continued 

(30 CFR Part 11, Subpart J, § 11.124-7) 

Specific 
requirements 

Requirements for the air·supply lines of the inditated types ofsuppliNI'nir respirators 

Type A TypeB TypeC 

Nonkink· 
ability. 

None .................... None .............. A 7.6 m. (25 foot) section of the hose will be placet! 

Strength 01 hose 
lind eouplings. 

Hose and couplings 
shall not separate or 
fail when tested with 
II puJl of 113 kg. 
(250 pounds) for 
6 minutes. 

Tightness .•••••• No air leakage shall 
occur wben the hose 
and touplin~s are 
jcined anct the joint(s) 
are fmm('r~ed in ,vater 
and subjected to an 
in terna fair pressnre 
of 35 k:\ fm.' (5pounds 

Pennea lion of 
ho .... c by 
gaSoline. 

per sqnare inch) ga~. 
The pelmcat;c,n of the 

hos(> by g:J:-:f)liJll~ will 
be teswd by imI!wrs­
ing 7.6 m. (25 feet) of 
hose and one coupling 
in gnsoIinE', with air 
flowing through the 
hose at the rate of 8 
liters per minute for 
6 hours. The air from 
the hose shall not 
contain rnore than 
0.01 percent by 
volwllt' of gasoline 
vapor at the eud of 
the test. 

on a hOlizontal-plane Sllrfa('(' and shaped litt() ~l 
one-loop coil , .. "ith one end oi ~hc host' cOIll:\'ded 
to an airflow meter and thc Vtllf'T e!1d of lht' hosr! 
supplied with air at the lllinumim specitied 
supply pressnre. 

The eonnection shall be in tIw plane of the loop. 
The other end of the hose will be pulled tangentialJv 

to the loop and in the plane of the loop until the 
hose straightens. 

To meet the requirements of this test the loop shall 
maintain a uniform near-cireular shape and 
ultimately unfold as a spiral. without aIlV local· 
ized deformation that dl'cr,''''cs the flo,,: of air 
to less than 90 pereent 01 the flow when the hose 
is tested whi1~ remaining in a straight line. 

Same as Type A_. Hose and couplings sholl not exhihit any separation 
or failure when tt-sted with a pull of 45 kg. (100 
pounds) for 5 minutes and WhC'1l tested bv sub­
jecting them to an internal ail' pre%ure of~· times. 
the ll13.XimUnl respirator-supply pressuf€' that is 
speCified by the applicant or at 173 k:\ :m.' 
(25 pounds per square inch) gage, which.".r is 
higher. 

None ............. Leakage of air exceeding 50 ee. PCI' minute at t>5ch 
coupling shall not he permitted when the ho;. and 
couplings are joined and are iI:lll1Crsp d in w:ttl'r, 
with air flowing- through the n~pirato!' unrif·r a 
pressure of li3 kX,i1n.l (25 pOllnd~ per sqU:1re 
inch) gage applied to the inlet cnd of the air-sup. 
ply hO:ie. or at twice the l1lflximum n:spir~\tor~ 

~~~f~~'?{rCj~~;i~:n~~ i:; specified by the applkd::!, 
Same 85 for Type Same as for Type'A, except the tc'st period shall be 

A. 1 hOllT. 

Detaehable 
coupling. 

None .................. Non~ ............. A hand-operated detachable coupling by which the 
wearer can readIly attach or ul'tach the con· 
necting hose ~hall be provided 0 L a convt'nit~nt 
location. This coupling shall be durable. re"",in 
connectcd under all conditions of normal re<' 
pirntor use, and meet the prescribed tests C;r 
strength ana tightness of hose and couplings. 

§ 11.124-10 Airflow r .. sistnnce test, 
Type A and Type AE supplied·air res· 
pirators; minimum requirements. 

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

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

Maximum length of hose 
for "'hleh respirator Is 

approved 

Feet 

75 
160 
2SO 
300 

23 
46 
76 
111 

Maximum resistance. 
water column he!ght 

Iuches !lIUllmeters 

1.6 38 
2. 1\ 6! 
3.5 89 
•. 0 102 

(c) The exhalation resistance shall not 
exceed 25 nun. <linch) of water-column 
height at a flow rate of 85 liters (3 cubic 
feet) per minute when the blower is not 
operating or under any practical condi­
tion of blower operation. 
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§ 11.124-11 Airflow resistance test: 
Type B and Type BE supplied-air res~ 
pirators; minimum req:uirements. 

(a) Airflow resistance shall be deter­
mined when the respirator is completely 
assembled with the respiratory-inlet 
covering and the hose in the maXimlL11l 
length t.o be considered for approval, 
coiled in loops 1.5 to 2.1 m. (5 to 7 feet) 
in diameter. 

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

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

§ 1l.124-12 Airflow resistance test; 
Type C supplied-air respirator, con­
tinuous flow class and Type CE 
suppli.:d-air respirator; minimum re­
q:uirements. 

The resistance to air flo,,1.ng from the 
respirator shall not exceed 25 mm. (1 
inch) of water-column hE:ight when the 
air flow into the respiratory-inlet cover­
ing is 115 liters (4 cubic feet) per minute. 
§ 11.124-13 Airflow resistance test; 

Type C suppHed-ai:r res-p' ~ator, de­
mand class; minimum re'iuiremen!s. 

(a) IIL.'1alation 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 t-o a 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 test; 

Type C supplied-air respirator, pres­
sure-demand class; minimum re­
quirements. 

(s.) The static pressure in the face­
piece shall not exceed 33 mm. (1.5 
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. 

(c) The exhalation resistance to a 
flow of air at a rate of 85 liters (3 cubic 
feet) per minute shall not exceed the 
static pressure ill the facepiece by more 
than 51 mm. (2 mches) of water-column 
height. 
§ 1l.I24-IS Exhalation valve leakage 

test. 

(s.) Dry exhalation valves and valve 
seats wll1 be subjected to a suction of 25 
mm. water-column height while in a nor­
mal operating position. 

(b) Leakage between the valve and 

valve seat shall not exceed 30 milliliters 
per minute. 
§ 11.124-16 Man tests for gases and 

vapors: supplied-air respirators; gen­
eral performance requirements. 

(a) Wearers will enter a chamber con­
taining a 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. 

(c) Time dming the test period will 
be divided as follows: 

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

(2) Five minutes. Pumping air wi.th a 
tire pwnp into a 28-liter (1 cubic foot) 
container, Ol· equivalent work. 

(d) No odor of the test gas or vapor 
shall be detected by the "earer in the 
air breathed durir..g 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 
testing period. 

§ 11.124-17 ::VIan test for gases and 
vapors; Type A and Type AE r~pil"a­
tors; test requirements. 

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

(b) The man in the isoamyl acetate 
atmosphere ,,-ill draw his inspired air 
through the h,)5e, conr..ections, and all 
parts of the air device by mea:ns of his 
lungs alone (blo\ver not operating). 

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

§ 11.124-18 Man test for ga...o.es 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±O.025 percent isoamyl acetat-e 
vapor, and the intake of the hose, and 
not more than 25 percent of the hose 
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 connections by 
means of his lungs alone. 
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§ 1l.124-19 1\Ian test for gases and 
Y"pors; Type r. r~si'irators, continu­
mIs-flow class and T~-pe CE supplied­
air re>'pirators; lest requirements. 

(a) The completely assembled respi­
rator will be WODl in a chamber contain­
ing 0.1 == 0.025 percent isoamyl acetate 
vapor, the intake of the hose \\<ill be 
connected to a suitable source of respi-
1'.1 ble air, and not more than 25 percel!t 
.): the hose length will be located m 
;,-,')"mvl acetate-free air. 
.- ~;b) -The minimum fiow of air rcquired 
to maintain a positive pressure in the 
:-L'spiratory-inlet covering throughout 
;:le entire breathing cycle will be sup­
Dlied to the weare", pro\ided however, 
i1l8t airflow shall not be less than 115 
liters per minute for tight-fitting and not 
less than 170 liters per minute for loose­
!ittillg respiratory inlet-coverings. 

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

§ 11.124--20 l'IIan test f~r ~ases ~nd 
,-apors; Type C supplIed-ali' re!,plra­
tor~, demand and pressure-demand 
cla~~es; lest requirenlenls. 

(a) The completely assembled respi­
rator \\ill be WODl in a chamber contain­
ing 0.1±0.025 percent isoamyl acetate 
yapor, the intake of the hose will be con­
nected to a suitable source of respirable 
air and not more than 25 percent of the 
ho~e length \loill be located in isoamyl 
acetate free air. 

(b) The test will be conducted at the 
minimum pressure with the maximum 
hose length and \;'ill be repeated at the 
maximum pressure with the minimum 
hose length. 
§ 11.12-1-21 Tests for protection during 

abra,iYe hla;;tinr.; Type AE, Type DE, 
and Type CE SlIpplied-air re~pjrator8; 
general pel'fol'Jl1ance reqlliI'enlcnts. 

(a) Tests will be made under condi­
tions of typical abrasive bla.<.ting opera­
tion. 

(b) The tests presclibed in §§ 11.124-
22, 11.124-23, and 11.124-24 will be con­
ducted under the following conditions: 

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

(2) The diameter of the ail' jet shall 
be 5 mm. (i'~ inch) ; 

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

(4) The abrasive used wHl contain a 
composition of 99+ percent free SIlica 
.SiO,); 

(5) The size properties of the abrasive 
u~cd 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 a 

.'1ze specification of not more than 10 
percent on a 20-mesh sieve and not more 
lhan 10 percent thl'Ough a 35-mesh sieve; 
99 + 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 gu.'1- 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) pe!' 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. 

(n Respirators tested in accordance 
with §§ 11.124-22, 11.,124-23, and 
11.124-24 shall meet the following mini­
mum requirements: 

(1) The amount of particulate matter 
in the air withdra\\'l1 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 of the 
respirator; and, 

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



Chapter I-Bureau of Mines § 11.24-22 

§ 11.124-22 Test for :protec!~on dn,r.ing 
abru~ive blasting:; 'lype A1:. :-uPPllcd­
air respirator; test requirelncnl.;;. 

(a) The respirator. will be arran;;ed 
as prescribed in § 11.124-17(a), and the 
tests prescribed in § 11.124-21 will be 
performed. -. '.. 

(b) The wearer vlIIl draw hIS m­
spired air through the hose, connec­
tiOl1S, and all parts of the air device by 
means of his lungs alone (blower not 
operating) . 

(c) The test will be repeated with .the 
bloY,"er in operation at any pracncal 
speed up to 50 revolutions per minute 
of the crank. 
§ 1l.124-23 Tes~ for protect!on du~ing 

ahrasive blasting; 'lype BE snpplted­
air respirator; test requirements. 

(a) The respirator will be arranged 
as prescribed h'1 § 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 hmgs alone. 
§ 11.124;..24 Test for prote~tion during 

abl':lsh'e Masting; Type CE ;;upplIed­
air respirator; te"t 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. 

Subpurf l<-Dust, Fume, and flJ1ist 
Respirators 

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

Dust, fume, and mist respirators, in­
cluding all completely assembled respi­
rators designed for use as respiratory 
protection during entry into and esce.pe 
from haz.ardous partkulate atmospheres 
v.hich contain adequate oxygen to sup­
port life, are described as follows: 

(a) Re~pirators, either with replace­
able or reusable filters, designed as res­
piratorj protection against dusts (1) 
having an air contamination level not 
less than 0.05 milligram per cubic meter 
of air, including but not limited to coal, 
arsenic, cad~nium, chromium, lead, and 
manganese; or (2) dusts ha "ing an air 
conta.m:nation Ie'fel not less than 2 mil­
lion p3.rticles per cubic foot of air, in­
eluding but not limited to aluminum, 
fiour, iron are, and free silica, resulting 
principally from the disintegra tion of a 
solid, e.g., dust clouds produced in min­
ing, quarr:ying, and tunneling, and in 
dusts produced dUring industrial opera­
tions, such as grinding, crushing, and 
the general processing of minerals and 
other materials. 

(0) Respirators, "ith replaceable fil­
ters, desigr;.ed as respiratory protection 
against fumes of various metals ha\ing 
an air cont:1mination level not less than 
0.05 milligram per cubic meter, includ­
ing but not limited to aluminum, anti­
mony, arsenic, cadmium, chromium, cop­
per, iron, lead, magnesium, manganese, 
mercury (except mercury vapor), and 
zinc, which result from the sublimation 
or condensation of their respective 
vapors, or from the chemical reaction 
between their respective vapors and 
gases. 

(c) Respirators, with replaceable fll­
tel's, designed as respiratOl'y protection 
against mists of ma terials having an air 
contamination level not less than 0.05 
milligram per cubic meter or 2 million 
particles per cubic foot, e.g., mists pro­
duced by spray coating \\ith vitreous 
enamels, chromic acid mist produced 
during chromium plating, and other 
mists of mater~als whose liquid vehicle 
does not produce harmful gases or 
vapors. -

Cd) Respirators, with replaceable fil­
ters, designed as respiratory protection 
against dusts, fumes, and mists having 
an air contamination level less than 0.05 
milligram pel' cubic meter, includLl1g but 
not limited to lithium hydride and beryl­
lium, and against radionuclidcs. 

(e) Respirators, with replaeeable fJ.. 
tel's, designed as respiratory protection 
against radon daughters, and radon 
daughters attached to dusts, fumes and 
mists. ' 

(f) Respirators, v.ith replaceable fil~ 
tel's, designed as respiratory protection 
against asbestos-containing dusts and 
mists. 

Cg) Respirators, with replaceable fil­
ters, designed as protection against var­
ious combinations of particulate matter. 

(h) Single-use dust respirators de~ 
signed as respiratory protection against 
pneumoconiosis- a..'1d fibrosis-producing 
dusts, or dusts and mists, including but 
not limited to aluminum, asbestos, coal, 
fiour, iron ore, and free silica. 

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

(1) . Air-purifying respirators; and 
(2) powered air-purifying respirators. 

§ II.13I Dust, Jume 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 paJj;s: -

(lJ Facepiece, mouthpiece with n08e­
clip, hood, or helmet; -
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(2) Filter unit; 
(3) Harness; 
(4) Attached blower; and 
(5) Breathing tube. 
ib) The eomponents of each dust, 

fume, and mist resp~rator sh.all meet the 
minimum constructlOn reqUlrements set 
forth in Subpart G of this part. 
§ 11.132 Breathing tubes; minimum re­

quirements. 
(a) Flexible breathing tubes used in 

conjunction with respirators shall be de­
signed and constructed to prevp.nt: 

(1) Restriction of free head move­
ment; 

(2) Dist:lrbance of the fit of face­
pieces, mCl:thpicces, hoods, or helmets; 

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

(4) Shutoff of airflow due to kinking, 
or from chin or arm pressure. 
§ 11.133 HarrH'sses; installation and 

construction; mn1imunl require­
luenls. 

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

(b) Harnesses shall be designed and 
constructed to permit easy rp.ffioval and 
r(>placement of respirator parts, and, 
where applicable, provide for holding a 
full facepiece in the ready position when 
notin use. 
§ 11.134 Respirator containers; mini­

mUll1 requirelllents. 

(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
toi' is contains, and all appropliate ap­
proval labels. 

(b) Containers for single-use 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
vent damage to respirators during trans­
it. 
§ 1l.135 Half-mask facepieces, full 

faccpieces, hoods, helmets, and 
mouthpieces; fit; minimum require­
n1ents. 

(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 face piece size which will 
fit varying facial shapes and sizes. 

(b) Full facepieeea .hall provide for 
optional use of correctlve spectacles or 

lenses, which shall not reduce the rp2p1-
ratory protective qualities of the respira­
tor. 

(c) Hoods and helmets shall be (Ie­
signed and constructed to fit persons \\ith 
various head sizes, provide for the O;J­
tional use of nrrecti\"E) spectacles or 
lenses, and insure against allY restriction 
of movement by the wearer. 

(d) Mouthpiec'!s shall be equipped 
with noseclil's \';111ch are secure]!' ".t­
tached to the mou:l1piece or respirator 
and provide an airtight seal. 

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

(f) Half-mask facepieces shall not. 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] 

§ 1l.136 Facepie('cs, hoods, and Itd­
mets; eyepieces; minimum require­
luents. 

Facepieces, hoods, and helmets shall be 
designed and constructed to provide al-;e­
quate vision which is not distorted by the 
eyepieces. 

§ 11.137 Inhalation and exhalation 
valves; minimum requirement~. 

(a) Inhalation and exhalation yal ':es 
shall be protected against distortion. 

(b) Inhalation valves shall be designed 
and constructed and provided where n"cc­
essary to prevent excessive exha1.ed a:r 
from adversely affecti.'"lg filters, exce;ct 
where filters are specifically designed to 
resist moisture as prescribed In 
§ 11.140-5. 

(c) 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. 

§ 11.133 Head harne~ses; minimum re­
quirements. 

(a) All facepieces shall be equipped 
'with head harnesses designed and con­
.structed to provide adequate tension 
d.uring use and an even distribution of 
pressure over the entire area in contact 
v.-ith 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, v.-ith adjustable and 
replaceable harnesses, designed and con­
structed to hold the mouthpiece in place. 
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§ 11.139 Air "'elocit~- and noi"e levels; 
hoods and helmet;; mininlUlll re­
quirements. 

Noise le,-els generated by the respira­
tor will be measured inside the hood or 
helmet at maXimlL'TI airflow obtainable 
and shall not exceed SO dBA. 

§ 11.140 Dust. fume. and mist respira­
tors; performance requirenlents; 
general. 

Dust, fume, and Illist respirators and 
the individual components of each such 
deyice shall. as appropriate, meet the 
requirements for performance and pro­
tection specified in the tests described in 
§ § 11.140-1 through 11.14.0-12 and pre­
scribed in Tables 9 and 10. 
§ 11.1'~G-1 Isoamyl acetate tightness 

test, du-t, fume, and nlist respirators 
desigll('d for respiratory protection 
aplin-t fUUH'S of '-ariGU5 rnelals hav. 
inlr an air contamination leyel not less 
than 0.05 milligram pel' cuhic meter; 
minimum requirements. 

(a) The respirator "ill be modified in 
such a manner that all of the air that 
normally ,,;ould be inhaled through the 
inhalation port(s) is dra"n through an 
efficient activated charcoal-filled can­
ister, or cartridge(s), ,,;ithoat interfer­
ence with the face-contacting portion of 
the facepiece. 

(b) The modified respirator will be 
worn by persons for at least 2 minutes 
each in a test chamber contai!ling 100 
parts {by ,-olume) of isoamyl-acetate 
vapor per million parts of air. 

(c) The odor of isoamyl-acetate shall 
not be detected by the weare::-s of the 
Iilodified respirator while in the test 
atmosphere. 
S 11.140-2 Isoamyl acetate tightness 

test; respirators desig-necl for respit'a­
tory protet."':lion against du.~ts, fUllles, 
and nlists ha'.-ing an air contuillina .. 
tion leyel less than 0.05 reilligmm 
per cuhic nleter, or againH radio­
nuclides; minimum requirenlents. 

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

(b) (1) The canister or cartddge will 
be used in place of the filter unit, and 
persons will each ,,'ear a modiiied half­
mask facepiece for 5 minutes in a test 
chamber containing 100 parts (by 
volume) of isoamyl-acetate vapor per 
million parts of air. 

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

CD Two minutes walking, nodding, 

and shaking head in normal movements; 
and 

(ii) Three minutes exercising and 
running in place. 

(3) The facepiece shall be capable of 
adjustment, :lccording to the appEcant's 
instructions, to ea.ch wearer's face, and 
the odor of isoamyl-aceta.;;e shall not be 
detectable by any wearer during the test. 

(c) 'Where the respirator is equipped 
with a full facepieGe, hood, helmet, or 
mouthpiece, the can.ister or cartridge will 
be used in place of the fU~L' unit, and 
persons will each wear the moditled res­
piratory-inlet co';ering for 5 minutes in 
a test chamber containing 1.000 parts (by 
volume) of isoamyl-a.cetate ...-apor per 
million parts of air, performil1.g the work 
schedule specified in paragraph Cb) (2) 
of this section. 
§ 1l.140-3 J.ir-pUl'ifyin~ filter test:,; 

perforruance requirement>; general. 

Dust, fume, and mist respirators will 
be tested in acco~·dQ.nce with the schedule 
set forth in Table 10 t.o deternline their 
effectiveness as protection aiIainst the 
particulate hazards specified therein. 
§ 11.140-4 SiIiea dust tesl: single-u~e or 

reuseahle 1iiter;;; -nlinimuIn require. 
ments. 

(a) Three respirators with single-use 
filters will be tested for periods of 90 
minutes each at a continuous airflow 
rate of 32 liters per minute for air-puri­
fying respirators, and for periods of 4 
twurs each at a fiowTate not less than 
H51iters per minute to tight-fitting face­
pieces, and not less than 170 liters per 
miHute to loose-fitting hoods and hel­
mets for powered air-purifying respira­
tors. 

(b) The relative humidity in the test 
chamber will be 20-80 percent, and the 
room temperature approxLrnately 25° C. 

(c) The test suspension in the chamber 
"'ill not be less than 50 nor more than 
60 milligrams of flint (99+ percent free 
silica) per cubic meter of air. 

(d) The fiint in suspension will be 
ground to pass 99+ percent through a 
270-mesh sieve. 

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

m The total amount 0: unretained 
test suspension in samples taken during 
testing shall not exceed 1.5 milligrams 
for an air-plL.'if~ing respirator, 14.4 mil­
ligrams for a powered air-purifying res­
pirator with tight-fitting facepiece, and 
21.3 milligrams fora po,,'ered air-purify­
ing respirator 'with loose-fitting hood or 
helmet. 
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(g) Three respirators with reusable fil­
ters "ill be tested and shall meet the 
requirements specified in pnragrhphs (a) 
through (f) of this section; each filter 
shall be tested three times: Once as re­
ceived; once after cleaniI'lg; and once 
after recleaning. The applicant's instruc­
tions shall be followed for each cleaning. 
§ 11.140·-5 Silica-dust trst; single-use 

dust respirators; minimum require­
Il1enls. 

(a) 'rhree respirators will be tested. 
(b) As described in § 11.140-4, airflow 

will be cycled through the respirator by 
a breathing machine at the rate of 24 
respirations per minute with a minute 
VOlume of 40 liters; a breathing machine 
cam with a "'ork rate of 622 kg.-m.'jmin­
ute shall be used. 

(C) Air exhaled through the respirator 
will be 35° ±2° C. (95° :'::3" F.) with 
94 ±3 percent relatiYe humidity. 

(d) Air inhaled through the respira­
tor will be sampled and analyzed for 
respirator leakace. 

(e) The total amount of ll-nretained 
test suspension, after drying, in samples 
bken during testing, shall not exceed 1.8 
ll1Uligrams 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 
continuotLs 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 thetl1 
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. 

(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 the samples taken dur­
ing testing, which is analyzed and calcu-
18ted as lead (Pb), shall not exceed 1.5 
millignms 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 hood or 
helmet. 

§ 11.140-7 Silica mist test; minimum 
requiremen ts. 

(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 100se-flWllg 
hoods and helmets for powered air­
purifying respirators. 

(b) The room temperature in thc~ 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. 

(el) Mist will be produced by spraying 
an aqueous suspension of flint (99-f- per­
cent free silica), and the flint s11[1.11 be 
ground to pass 99+ percent through 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 ,~amples taken during 
testing, weighed as silica dust, shall not 
exceed 2.5 milligrams for an air-purify­
ing respirG.tor, 6.9 milligrams for a pow­
ered air-purifying respirator with tight­
fitting facepiece, and 10.2 milligrams for 
a powered air-purifying respirator with 
loose-fitting hood or helmet. 

§ 11.140-8 Tests for respirators de­
signed for respiratory protection 
against more than one type of dis­
pcrsoid; minimum requirements. 

Respirators designed as respiratory 
protection against more than one partic­
ulate hazard (dust, fume, or mist) shall 
comply Y;ith all the requir~ments of this 
part, with respect to each of the specific 
hazards involved. 

§ 11.140-9 Airflow resistance tests; nIl 
dust, fume, and nlist respirators; 
nlinimum requirements. 

(a) Resistance to airflow will be meas· 
ured in the facepiece, mouthpiece, hood, 
or helmet of a dust, fume, or mist res­
pirator mounted on a test fixture v.ith 
air fiowing at a continuous rate of 85 
liters per minute, both before and after 
e~ch test conducted in accordance ",ith 
§§ 11.140-4 through 11.140-7. 

(b) The maximum allowD.ble resistance 
reqUirements for dust, fume, and mist 
respirators are as follows: 
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MAxmmr RERISTAXCE 

(mm. water-column height) 

Initial Final ExhaIa-
Type of respirator Inhala- Inhala- tion 

tion tion 

Single-tIE!=! ______________ ... _ 
Dust, fume. and mist, 

12 15 15 

'\\ith single-usc filter ____ 30 50 m 
Dust, [UIDl'", and rnist, 

with rensable filt~L ____ 20 40 20 Radon daughter __________ 18 12=i 15 
Asbestos dust and mist. __ 18 25 15 

1 :Measured after silica dust test desc11IJed in § 11.HIl-! 

§ 11.140-10 Exhalation Yah-e leakage 
test; nlinilllllm requirements. 

(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. 

§ 1l.140-11 DOP filter test; respirator!! 
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 radionuclidcs; minimum 
requirements. 

(a) All single air-purifying respirator 
filter units ",ill be tested in an atmos­
phere concentration of 100 micrograms 
of DOP per liter of air at continuous flow 
rates of 32 and 35 liters per minute for 
a period of 5 to 10 seconds. 

(b) Where filter~ are to be used in 

pairs, the flow rates will be 16 and 42.5 
liters per minut€, 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. 
§ 1l.140-12 Silica dust loading test; 

respirators designed as pl'oleetion 
agai.,st dusts, fumes, tlnd mi"ts hal-­
ing an air contamination level less 
than 0.05 milligram peT cubic meter 
and against radionuclides; minimum 
requirements. 

Three respirators 'will be tested in 
accordance with the pronslO:J.S of 
§ 11.140-4 and shall meet the minimlL.'1l 
requirements of §§ 1l.gQ-4 and 11.140.9. 

TABU: 9.-FACEPIECE TEST REQClRDrEo."rS 

(20 CFR Part 11, Subpart K, § 11.1~I, et seq.) 

Pres."ure Isoamyl acetate 
tightness test Respirator types 

test 1 11.140-1 1L 140-2 

Dusts:.ljr Contamination 
Le,d not jess th",,- O.OS 
mg/~F or 2 mppcL_____ :x: 

Fumes: Air Contamin3-
tion Le,el not less than 
0.05 mgf--F .... __________ X 

Mists: Air COlltamination 
Lenl not less than 
0.05 m~f--13 or 2 m;Jpcf__ X 

Dusts, Fumes. and .\Iists: 
Air Contamilllltion 
Level less than 0.05 rog! 
M' or 2 mppcf, and 
radionudides___________ X 

Rr~don daughters_________ X 
AEb2stos-containing dusts and mists .... ___________ X 

X 

----x----

I Test is required only where applicable. 

x 

TABLE 10-AIR-PUElITlNG AND POWEll ED AIR-PUlUl'YlNG RES!'IP.ATOR FILTER TESTS RZQUIRED FOB ApPROVAl. 

(30 CFR Part 11, Subpart K, § 1l.l1O-!, et seq.) 

Respirator typES 

llu<ts: Air Contamination Le,el not less than 0.05 mgt 
~l' or 2 mppcC. 

Lead Silica DOP 
Silica dust tests fume mist best 

test test 
lL 14CH 11.140-5 11.140-12 11.l4<Hi lL 140-7 1L 140-11 

X 
:r umes: Air Contrunination Level not less than O.Ol5 mgt ____ .. ________________________ X ___________________ _ 

W. 
~I;"s: Air Contamination Level not less than O.Ol5 mgt _____ .. _________________ .... ____________ X 

)1' or 2 mppcf. Du,ts. Fumes, and !llists: Air Contsmlnet.ion Level _____ _______________ X .___________________ X 
I.,S<! than 0.05 mg/1l' or 2 mppc!, and redionuclides. Radon daughters ____ .. ________________ .... ____________ X' X. 

Asbe<tos-containing dusts and mist~ ___ .. __ .. __________ Xh ______________________________ X' 
Smgle-use dust and mist respirators .... __________________________ X' ____________________ X' . _________ _ 

I For resistance only. 
, FOT penetration only_ 
• Test required only whera applicable. 
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Subpart L-Chemical Cartridge 
Respirators 

§ 11.150 Chemical cartridge re5piralors; 
description. 

Chemical cartridge respirators includ­
ing all completely assembled respirators 
which are C1esignea for use as respiratory 
protection during entry into or escape 
from atmosphe,'es not immediately 
dangerous to life and health, are de­
scribed according to the specinc gases or 
\'apors against ",;hich they are designed 
to provide respiratory protection, as 
follows: 

Maximum use 
Type of chemical concentration, parts 

cartridge respirator: per million 
Arnmonia _______________________ _ 
Chlorine ________________________ _ 
Hydrogen chloride ________________ _ 
~le,hyl amLne ____________________ _ 
Organic vapar 7 __________________ _ 

Sulfur dioxide ___________________ _ 

300 
10 
50 

100 
• 1, 000 

50 

7 Not for use ag:linst organic ,'spors mth 
poor warning proPerties or those which gen­
erate high heats of reaction with sorbent 
mat.erial in the cartridge, 

• M;,ximum use concentrations (He lower 
for organic vapors which produce atm06-
phere3 immediat-elv hazardous to life or 
health at conccntr~tions equal to or lower 
than thIs concentration. 

N0TE: Chemical cartridge respirators for 
respirat.ory protection against g2.ses or vapors, 
whteh are not specifically listed with their 
maximum use concentration except pesti­
eicies, may be approved if the a,ppHcant 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 aftcr a review 
of the effects all the wearer's health and 
safety and in the light of any field e:<perience 
in usa of chemical cartridge respirators e.s 
protection against such hazards. 
[37 FE 6242, :Mar. 25, 1972. as amended at 
38 FE 6993, 11ar. 15, 19731 

§ 11.151 ChemieaI cartridgc re'pirator~ ; 
required components. 

(a) Each chemical cartridge respira­
tor described in § 11.150 shall, where its 
design requires, contain the following 
component parts: 

(1) Facepicce, 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 requirclnents. 

\Vhere two or more cartridges are used 
in parallel, t.heir resistance to airflow 
shall be essentially equal. 
§ 11.153 Cartl'idl-"cs; color and mark. 

ings; requircment.,. 

The color and markings of all car­
tridges or labels shall conform with the 
requiremenu; of the American National 
Standard for IdentIfication of Gas Mask 
Canisters, K13,l, obtainable from Amer­
ican National Standards Institute, Inc., 
1430 Broadway, New York, NY 10018. 

§ 11.154 Filters used "ith chemical car· 
tridges; location; l't'phH."'lllcnt 

(a) Particulate matier 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 c::utridge and each 
filter assembly shall, where applicable, 
be designed to permit its easy removal 
from and replacement on the cartridge. 
§ 11.155 Breathing tulles; minimulll re-

quircmen ts. 

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

(i) Restriction of frce head move­
ment; 

(2) Disturbance of tbe fit of face­
pieces, mOllthpiec8s, hJeds, or helmets; 

(3) Interference \vith the wearer's 
activities; and 

(4) Shut'JD of l1irflO'.v c:ue to kinking, 
or from clJin 01' ann pressure, 

§ 11.156 Harness('s; i.Halbtion and 
con~lra('tion; mininllUll require-
DlCnls. 

(a) Each respirator shall, where nec­
essary, be equipped with a suitable 
harness designed and constructed to hold 
the componcmcnts 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 facepiere in the reDdy position when 
not in use. 

§ 11.157 Rcspirator contaiu::>rs; mini. 
DIU1U requirements. 

Respirators shall be equipped with a 
substantial, dnrable conh<.iner bearing 
markings which show the l1])plicant'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-mask faeepieees, full 
facepicces. DlOuthpieces, hoods, and 
helmets; fit; minimum reqnirements. 

(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 provid­
ing more than one facepiece size, or (2) 
by providing Olle facepiece size which 
will fit varying facial shapes and sizes. 

(b) Hoods and helmets 5113.11 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. 

(c) Mouthpieces shall be equipped 
with noseclips ','hich are securely at­
tached to the mouthpiece or respirator 
and provide an airtight fit. 

(d) Full facepieces shall pro,ide for 
optional use of corrective spectacles or 
lenses which shall not reduce the respi­
ratory protective qualities of the respi­
rator. 

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

§ 11.158-1 Facepieces, hood!;, and heI­
nlets; eyepieces; milliDIUD! require­
nlents. 

Facepieces, hoods, and helmets shall be 
designed and cop-structed to provide ade­
quate v'J.5ion whrch is not distorted by 
the eyepieces. 

§ 11.159 Inhalalion und exhalation 
vsh·es; mininlum requirenH~nts. 

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

(b) Inhalation valves shall be de­
signed and constructed to prevent exces­
sive exhaled air from entering cartridges 
or adversely affecting canisters. 

(c) Exhalation valves shall be: (1) 
Protected against damage and external 
influence, and (2) designed and con­
structed to prevent inward leakage of 
contaminat.ed air. 

§ 11.160 Head harnesses; minimum re­
quirements. 

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

(b) Mouthpieces shall be equipped 
where applicable, with an adjustable and 
replaceable harness designed and con­
structed to hold the mouthpiece in place. 

§ 11.161 Air velocit~· and noise Ie"ds; 
hoods und heln1ets; minimml1 re­
quirements. 

Noise levels generated by the respi:!.·a­
tor "ill be measured inside the hood or 
helmet at maximum airflow obtainable 
find shall not exceed 80 dBA. 
§ 11.162 Chc,mieaI eartrid~e respirator:,; 

performance requirements; general. 

Chemical cartridge respirators and the 
individual components of eadl such de­
lice shall, as appropriate, meet the min­
imum requirements for performance and 
protection speci..fied in the tests described 
in §§ 11.162-1 through 11.162-8. 

§ 11.162-1 Breathing resistance test; 
Inininnnn requirements. 

(a) Resistance to airfiow "ill be meas­
ured in the facepiece, mouthpiece, hood, 
or helmet of a chemical cartridge respi­
rator 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 
§§ 11.162-5 through 11.162-8. 

(b) The maximum allowable resist­
ance requirements for chemical cartridge 
respirators are as follows: 

MA."G)f8f RESfSTAXCE 

(mm. watt'r-eolumn height) 

Type or ch~mk:ll cartridge 
respirator 

For: gases, 'Vapors, or gases and vapors ___ ... _____________ 
For gazes, ~apors. or gases 

and 'V8:l-"OiS, and du~ts, (runes, and mlsts _____________ 
For g'33I?S. 'Vapors. or gases 

and ~apor5. 2.nd nli3t:5 ()! 
paints.. lacqUErs. and ename\:; ___ .. ___ • _____________ 

Tnhal.Hon Exhala­
tion 

Initial FiI13l1 

40 45 20 

ro j{) 20 

ro j{) 20 

1 ~feasured at end of s~rriee life specified in Table 11. 

§ 1l.162-2 Exhalation valve leakage 
test; mininlunl requirements. 

(a) Dry exhalation valves and valve 
seats will be suhjected 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; minimmn re­

quirelnenfs. 

(a) The complete chemical cartridge 
respirator wlll be fitted to the faces of 
persons having varying facial shapes and 
sizes~ 

(b) 'Where t~e applicant specifies a 
facepiece size or sizes for the respirator 
together with the approximate measure­
ment of faces they are designed to fit, the 
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Institute will provide test subjects to suit 
such facial measurements. 

(c) Any chemical cartridge respirator 
part which mast be removed to perlorm 
the facepiece or mouthpiece fit test shall 
be replaceable without special tools and 
\\ithout disturbing facepiece or moat.h­
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 v"ill enter a cham­
ber containing 100 p.p.m. isoamyl acetate 
vapor for half-mask facepieces, and 1,000 
p.p.m. for full facepieces, mouthpieces, 
hoods, and helmets, 

(2) The facepieee or mouthpiece may 
be adjusted, if necessary, in the test 
chamber before starting the test. 

(3) Each wearer \\".Jl remain in the 
chamber for 8 minutes while performing 
the following activities: 

(i) Two minutes, nodding and turning 
head; 

(ii) 'Two minutes, calisthenic arm 
movements; 

(iii) Two minutes, running in place; 
and 

(iv) Two minutes, pumping "ith 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, Ma.r. 25, 1972, as amended at 
38 FR 6993, Mar. 15, 1973J 

§ 1l.162-4 Lacquer a!ld ('namel n!i~t 
tests; respirators wJlh filters; num­
mum requiremcnts; general. 

(a) Three respirators "ith cartridges 
containing or having attached to them. 
filters for protection against mists of 
paints, lacquers, and enamels shall be 
tested in accordance v"ith the proyisions 
of § 11.162-8. 

(b) In addition to the test require­
ments set forth in paragraph (a) of this 
section, three such respirators will be 
tested against each aerosol in accordance 
with the prOVisions of §§ 1l.162-5 and 
11.162-6. 

§ 11.162-5 I,acquer mi5t test; minimum 
rcquiremen t!'. 

(a) Temperature in the test chamber 
will be approXimately 25' C. 

(b) Continuous airflow through the 
respirator "ill 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-purifying re!':pirators. 

(c) Airflow through the chamber will 

be 20-25 air changes per minute. , 
(d) The atomizer employed will be a 

No. 64-5 nozzle with set~p 3, or equiv­
alent, operating at 69 kN/m'. (10 pounds 
per square inch gage). 

(e) The test aerosol will be prepared 
by atomizing a mixture of one volume of 
clear cellulose nitrate lacquer and one 
volume of lacquer thinner. 

(f) The le,cque:' used 'will conform es­
sentially to Feeleral Specification TT·-L-
31, October 7, 1953. 

(g) The concentration of cellulose 
nitrate in the test aerosol will be 95-125 
milligrams per cubic metH. 

(h) The tEst aerosol will be drawn to 
each respirator for a total of 156 minutes 
for air-purifYing respirators and 240 
n:L.'1utes for powered air-purifying 
respirators. 

(i) The tob.! amount of w11'etained 
mist in the samples tnken during testing, 
weighed as cellulose nitrate, sha;l not ex­
ceed 5 milli~rams for an air-purifying 
respirator, 23 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. 
§ 11.16:!-6 Enan,cI mist test; minimum 

l'('qlliremi'nt~. 

(a) Temperature in the test chamber 
will be approximately 25' C. 

(0) Continuous airfiow through the 
respirator will be 32 liters per minute for 
air-purifying respirators. and not less 
than 115 liters P21' minute to tight-fit­
ting faccpieccs and 170 liters per minute 
to loose-fitting hoods and helmets of 
pow'ered air-pUrifying respirators. 

(c) Airflow through the chamber will 
be 20-25 air changes per minute. 

(d) The atomizer employed will be a 
No. 64 nozzle with setup lA, or equiv­
alent, operating at 69 kN/m'. (10 pounds 
per square inch gage). 

(c) 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-E-
489b, May 12, 19.33 (an enamel having a 
phthalic alkyd resin vehicle and a. 
titanium dioxide pigment). 

(g) The concentration of pigment In 
the test aerosol, weighed as ash, will be 
95-125 milligrams per cubic meter. 

(h) The test a('rosol will be dra";l1 to 
each respirator for a total of 156 minutes 
for ::Iir-purifying respirators and 240 
minutes for power air-purifying 
respirators. 

(i) The total amount of unretained 
mL:t in the sam;:-les taken duriI;g testing, 
v:ei:~'hed as ash, shall not exceed 1.5 
rr;illigrams for any air-purifying respi­
rator, 8.3 milligrams for a powered air-
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pm'Hying respirator \vith tight-fitting 
facepiece, and 12.3 milligrams for a. 
powerEd air-pudfying respirator "ith 
loose-fitting hoed or helmet. 
§ 1l.ICJ2-7 Dust, {uIne, and mist tests; 

respirators with filters; minimum. re­
quirenlents; general. 

(a) Three respirators '\l.ith carhidges 
containing, or having attached to them, 
f'.Uters for prot8ction against dusts, 
fumes, and mists, except the mists of 
paints, lacquers. and enamels, will be 
tested in accordan.3e with the provisions 
of § 11.162-8. 

(b) In addition to the test require­
ments set forth in paragraph (a) of this 
section; three such respirators wiE be 
tested, as appropriate, in accordance 
with the provlSlons 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 chemical cartric1.g8 res­
pirators shall not exceed the maximum 
allowable limits set forth in § 11.162-1. 

§ 11.162-8 Bench tests; gas and vapor 
test~; minimum l'equirements; gen­
eral. 

(a) Bench tests will be made on an 
apparatus that allows the test atmos­
phere at 50 ±5 percent relative humid­
ity and room temperature,approximately 
25° C., to enter the cartridges contin­
uously at predetermined concentrations 
and rates of :flow, and that has means 

for determining the test life of the 
cartridges. 

(b) ,\There two cartridges are used in 
parallel on a chemical cartridge respi­
rator, the bench test "ill be performed 
with the cartridges arranged in parallel, 
and the test re'1uirements will apply to 
the combination rather than to the in­
dividual cart.ridges_ 

(c) Three cartridges or -pairs of 
cartridges will be removed from con­
tainers and tested as received from the 
applicant. 

(d) Two cartridges or pairs of cart­
r:d;:t!s will be equilibrated at room tem­
rerature by passing 25 percent relative 
humidity air through them at the fo1-
Iry • ..-inr; flow rates (expressed in liters per 
minute O.p.mJ) for 6 hours: 

Airflow 
"J:',pe of cartridge: rate, i.p.m. 
:\!r purifying_______________________ 25 
powered air purifying with tlght-

titting facepiece___________________ 115 
powered air purifying with 1005e­

fitting hood or helmet_____________ 170 

(e) Two cartridges or pairs of car­
tridges will be equilibrated by passing 85 
percent relative humidity air through 
them at the :flow rates stated in para­
graph (d) of this section. 

(f) 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. 

TABU: ll_-CARTRIDGE DENCE: TESTS AND REQUUlE=T5 

(30 CFR Part 11, Snbpart L, § 11.162-8) 

Test atmOsphere 

Cartridge Test CQndi.tion Gnsor 
vapor 

Ammonia ___________ As rreei,ed _______ NIT: 
Ammonia ___________ Equilibrated ______ NIT, 
Chlorine _____________ As reeei,ed _______ Cr. 
Chloline _____________ Equilibrated. _____ Ch 
lfydrogenehloride ___ As reeeived _______ RCI 
Ifydro~m chloride ___ Equilibmted ______ RCI 
,1._1hylamine _______ As reeei,elL ______ CH, NIT, 
~!cthylamine _______ Equilibrated ______ Cil, Nil. 
Org-:lnic ¥SpOTS_, _____ As l"{'cfivE'd _______ Celt 
er~,mic ,apors ______ Equilibrated ______ CClt 
~ulftIrdioxide _____ .. _ A.s rcceiv~d ____ ..; __ SOz 
8uliurdio:tide _______ Equilibtated ______ S02 

Concentra­
tion 

(p.p.m.) 

1000 
1000 
500 
600 
600 
500 

1000 
1000 
1000 
1000 

~ 

Flowrate 
(l.p.m.) 

50! 
32 
50! 
32 
1!4 
32 
50! 
32 
1!4 
32 
50! 
32 

Number Pene- Minimum 
oetests tration 1 life' 

_(p.p.m,) (min.) 

3 60 ~O 

" EO 60 
:I 6 35 

" 6 35 
:I 6 60 

" 6 60 
3 10 25 

" 10 25 
:I 15 60 

" Iii 50 
3 15 30 

" & so 

1 Minimnm life will be determined at the indicated penetration; 
2 Where a respirator is designed for respiratory protection against more than one type of gas 0" ,apor, Ilsfor use In Ilmmonia Ilnd in chlorine, the mInimum li:l'e shall be one-half that shown 

for each type of gas or-vapor. Where a respirator is designed for respiratory protection al'"ainst 
more than one gas of a type, as for nse In chlorine audsnlfur ciloxlde, the stated minimal 
IlCe shall apply. -
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Subpcrt M-Pcsticide Respirators 
§ 1l.170 Pesticide respirators; descJ;ip­

tion. 

Pesticide respirators, including all 
completely assembled respirators which 
are designed for use as respiratory pro­
tection during entry into and escape 
from atmo~pheres which contain pesti­
cide hazards, are described according to 
their construction ::>.S follows: 

(a) Front-mounted or back-mounted 
gas masks; 

(b) Chin-style gas mask; 
(c) Chemical cartridge; 
(d) Air-purifying respirator with at­

tached blower; and, 
(e) Other devices, including combina­

tion respirators. 
§ II.I7l Pesticide respirators; required 

conlponents. 

(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 par­
allel; resistance requirements. 

Where two or more canisters or car­
tridges are used in parallel, their resist­
ance to airfiow 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;. 
llcation of Gas Mask Canisters, K13.1. 

§ 11.174 Filtcr5 ll.ed with canisters and 
eartridgc~; loeation; replacement. 

(a) Particulate matter filters used In 
conjunction with a canister or cartridge 
6ha11 be located on the inlet side of the 
canister or cartridge. 

(b) Filters shall be incorporated into 
or firmly.ttached to the canister or car­
tridge and e.ach 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 airflow due to kinking, 
or from chin or arm pressure. 
§ 11.176 Harnesses; installation and 

con,trnction; minimum require­
nlents. 

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

(b) Harnesses shall be designed and 
constructed to permit easy removal and 
replacement of respirator parts, and, 
where applicable, provide for holding a 
full facepiece in the ready position when 
not in use. 
§ 1l.177 Re£pirator containers; mini­

nlum rcqllirements. 

(a) Respirators shall be equipped with 
a. substantial, durable, container bealing 
markings which show the applicant's 
name, type, and commercial designation 
of the respirator it contains, and all ap­
propriate approvallabeIs. 

(b) Containers for gas masks shall be 
designed and constructed to permit easy 
removal of the mask. 
§ 11.178 Half-mask facepicces, full 

facepieces, hoods and helmets, and 
mouthpieces; fit; minimum require­
ments. 

(a) Half-mask facepieces and full 
.!acepieces 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, rermit optional 
use of corrective spectacles without re­
ducing the respiratory protective quali­
ties of the respirator, and L,sure against 
any restriction of movement by the 
wearer. 

(d) Pesticide respirators with mouth­
pieces shall be equipped with nosecllps 
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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. 

(f) Half-mask facepieces shall not 
interfere with the fit of common indus­
trial safety con'ective 15pectacles as deter­
mined by the facepiece tests in § 11.183-
3. 
§ 11.179 Faccpiecc~, hoods, amI hel­

mets; eyepieces; miniDium require­
Inents. 

(a) Facepieces, hoods, and helmets 
shall be designed and constructed to pro­
vide adequate vi~lon which is not dis­
torted by the eyepiece. 

(I) All eyepieces of gas masks shall be 
desiglKd and constructed to meet the 
impact and penetration requirements 
specified in Federal Specification, Mask, 
Air line: and Respirator, Air Filtering, 
Industrial, GGG-M-125d, October 11, 
1985. 

§ 1l.lHO InhaIaiion and exhalation 
l':lIves; minimum requirements. 

(a) Inhalation and exhalation valves 
shall be protected against distortion. 

(b) Inhalation valves shall be designed 
and ccnstructed and provided where 
necessai:y to prevent excessive exhaled 
air from adverEely affecting cartridges, 
canist.ers, and fllt.ers. 

(c) Exhalation valves shall be: 
(1) Provided where necessary; 
(2) Protected against damage and ex­

ternal irifiuence; and, 
(3) Designed and constructed to pre­

vent inward leakage of contaminated air. 
§ 1l.Un Hcad harnesses; minimum re­

quirement>'. 

taJ Facepieces shall be equipped with 
ct,'iustabie and replaceable head har­
::;:~5es designed and constructed to pro­
~::'d:! adequate tension during use and an 
.'~cn distribution of pressure over the 
entire area in contact with the f~ce. 

I b) Mouthpieces shall be eqUIpped, 
where applicable, with adjustable and 
"t'placeable harnesses designed and con­
;,:ructed to hold the mouthpiece in place. 
li 11.132 Air yclodty and noise leyeIs; 
~ hoods ami helmets; minimum re-

qllil·cments. 

Noise levels generated by the respira­
tor will be measured inside the hood or 
helmet at maximum obtainable airfiow 
and shall not exceed 80 elBA. 
~ 11.183 Pesticide respirators; perform-
" ance requirelnents; general. 

Pesticide respirators and the individ­
ual components of each such device shall, 

as appropriate, meet the reqUirements 
for performance and protection specified 
in the tests described in §§ 11.183-1 
tllrough 11.183-7. 

§ 11.133-1 Brcathing resistance test; 
n>inillHllll requirements. 

(a) Airfiow resistance \'.ill be meas­
ured in the facepiece, mouthpiece, hood, 
or helmet of a pesticide respirator 
mounted on a test fixture with air flow­
ing at a continuous rate of 85 liters 
per minute, both before and after each 
test conducted in accordance with 
§§ 11.183-4 and 11.133-7. 

(b) The maximum allmvable resist­
:mce reqUirements for pesticide respira­
tors are as follows: 

j),L~xm= RESISTANCE 

(mm. water-column height) 

Inhalation Exha-
Typ€ of pesticide respfrator ----- !arion 

Initial Final' 

Front- or back-mounted gas m"-,k. _____________________ .__ iO 85 
Chin-style gas mask____________ 65 80 
PO\Y~red air-purlfving___________ , SO I ~,oo 
Chemical cartridge_____________ ro 

• ;I!easnred at end of the senice life specified in Table 
I" 
-i Re.>istUllee or filter(3), cartridge(s), and breathing 

tnheCs) o[!l~- with blm'-er not op~ra[ing. 

§ 1I.133-2 Exhalation yah-e leakage 
test; minimuTIl requircment>'. 

(a) Dry exhalation valves and valve 
seats will be subjected to a suction of 25 
rom. water-colUll1ll .height while in a 
normal operating position. 

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

§ 11.133-3 Faecpiece te~t; minimum re­
quirements. 

(a) The complete pesticide respirator 
will be fitted to the faces of persons hav­
ing varying facial 5hapes and sizes. 

(b) Where the applicant specit'1<;s a 
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 ",ithout; 
special tools and without disturbing face­
piece fit. 

(d) The facepiece or mouthpiece fit 
test using positive or negative pressure 
recommended by the applicant and de­
scribed in his instructions will be used 
during each. test. 

(e) (1) Each wearer will enter a cham­
ber containing 1,000 p.p.m. isoamyl-
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acetate vapor for a tespirator 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: 

(i) Two minutes, nodding and turn­
inghead; 

(m Two minutes, calisthenic arm 
movements; 

(iii) Two minutes, rUlming 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 amended at 
38 FR 6993, I\far. 15, 1973) 

§ 11.183-4 Silica dust lesl; minimum re­
quirements. 

Three completely assembled pe<;ticide 
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 airfiow 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 (1 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. 

(c) The test aerosol will contain 50-60 
milligrams of 99+ percent free silica per 
cubic meter of air. 

(d) The partic!e 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. 
§ 1l.183-5 Lead fume test; minimum 

requirements. 

Three completely assembled pesticide 
respirators will be tested with a 
mechanical-testing apparatus as follows: 

(a) Continuous airftow through the 
respirator will be 32 liters per minute 
for iront-mounted, ba~k-mounted, and 
chin-style gas mask pesticide respirators 
and chemical cartridge pesticide res­
pirators and not less than 115 liters (4 
cubic feet) per minute, for powered air­
purifying respirators with tight-fitting 
facepieccs, and not less than 170 liters 
(6 cubic feet) per minute for powered 
air-purifying respirators with loose· 
fitting hoods and helmets. 

(b) The test aerosol will contain 15-
:W milligrams of freshly generated lead· 
oxide fume, calculated as lead, per cubic 
meter of air. 

(c) The fume will be generated by im­
pinging an oxygen-gas ftame on molten 
lead. 

(d) Front-mounted, back-mounted, 
and chin-style gas mask pesticide res· 
pirator"s and chemical cartridge pesticide 
respirators will be tested for 90 minutes 
and powered air-purifying pesticide res­
pirators will be tested for 4 hoUl's. 

(e) The total mnOtUlt of unrct8.ined 
test suspension, v:hich is analyzed and 
calculated as lead, shall not exceed: 
(1) 0.43 milligram for any GO-minute 
test; (2) 4.8 milli~Tams ior any 4-hour 
test made at 115 liters (4 cubic feet) 
per minute; or (3) 6.2 milligrams ror any 
4-hour test made at 170 liters (6 cubic 
feet) per minute. 
§ 11.133-6 DioclyI-phthalate test; min­

imum requirements. 

(a) All canisters submitted for use 
with 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 ftow 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 or 
the ambient DOP concentration. 
§ 11.183-7 lleneh tests; minimum re­

quirements. 

(a) (1) Bench tests will be made on 
an apparatus that allows the test atmos. 
phere at 50±5 percent relative humidity 
and at room temperature (25°±2.5° C.) 
to enter the canister or cartridge at pre. 
determined concentrations and rates ot 
fiow, and that has a means for determin­
ing the test life of the canister or car­
tridge against carbon tetrachloride. 

(2) Canisters and cartridges Vl111 be 
tested as they are used on each pesticide 
respirator, either singly or 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 pairs 

of cartridges will be equilibrate!! at room 
temperature by passing 25 percent rela­
tive humidity air through them at the 
following flow rates (e}~pressed as liters 
per minute (l.p.m.» for 6 hours: 

Type of canister .• Airflow 
OT cartridge rote, 

I.p.m. 
Air-purifying canister ___ .:.____________ 64 
Air-purifying c:.rtridge_______________ 25 
Powered air-purifying with tight-

fittIng facepiece___________________ 115 
Powered air-purifying With loose­

fittIng hood or helmet_____________ 17G 

(5) Two canisters, cartridges, or pairs 
of cartridges will be equilibrated at room 
temperature by passing 85 percent rela­
tive humidity air through them at the 
flow rates stated in subparagraph (4) of 
this paragra.ph for 6 hours. 

(6) The equilibrated canisters or car­
tridges will be resealed, kept· in an up­
right position at room temperature, and 
tested within 18 hours. 

(b) Canisters and cartridges tested in 
accordance with the provisions of this 
section shall meet the requirements spec­
ified ill Table 12. 

TABLE 12.-CUBOY TETR.~CHLORIDE BESCH TESTS .A:I<"D REQUffiEMIDiTS rOE CA..'fISTEBS A.~"D CUTBlDGZS 

(30 CFR Part 11, Subpart M, § 11.183-;) 

Test conC<!Iltrs-
Type of pesticide respirator tions, p.p.m. Flow rate Number MInImnm me, 

CCl! I.p.m. or tests minutes 1 

Chest-mounted or back-mounted gas mask (as rec"fwd) ___________________________________ -----

Chest-mounted or ba.ck-motDlted gas mask (equil-ibrated) ________________________________________ _ 
Chin-stylegasmask (as recci'"Ed) __________________ _ 
Chin-style gas mask (equilibrated) ________________ _ 
Chemical-<!artridge respirator (as received) ________ _ 
Chemieal-<!3Ttridge respirator (eq uilibtated) _______ _ 
Powered air-pu.."ifying respirator (tight-fitting 

[n.cepisc8, as recei~e-r!) _______________ "-- __________ _ 
powered lIir-purifving respirator (tight-fitting 

foeepfeee. eqli!librsted) __________________ ---------
Powered air-purifying respiratm (loose-fitting hood or helmet as received) __ • ________________________ _ 
Powered air-purifying respirator (loose-fitting hood or helmet, equilibrated) .,-______________ " _______ _ 

213,000 M a 12 

20,000 32 • 12 
6,000 64 3 9 
Iii,OOO 32 ~ 9 
1,000 64 3 81 
1,000 32 ~ 81 

1,000 J 115 3 81 

1,000 
Iii 

1115 f. 2 

1,000 1170 3 81 

1,000 1170 ~ 25 

1 :"-linimumlife...-ill be determined st 5 p.p.m.leaka;e .• 
• The flow rate shall ba thf efiective fiowrateofthe device, butshall be not I~ than 115 l.p.m. 
'The flow rate shall be the efIecti,"efiow rateoCthe device, hut shell benotlessthan 170 L p.rn. 






