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or securing the services of a testing 
agency. 

(d) No approval will be issued until 
the Institute has validated the appli-
cant’s test results. 

§ 84.65 Conduct of examinations, in-
spections, and tests by the Institute; 
assistance by applicant; observers; 
recorded data; public demonstra-
tions. 

(a) All examinations, inspections, 
and tests conducted pursuant to sub-
parts H through L of this part will be 
under the sole direction and control of 
the Institute. 

(b) The Institute may, as a condition 
of approval, require the assistance of 
the applicant or agents of the applicant 
during the assembly, disassembly, or 
preparation of any respirator or res-
pirator component prior to testing or 
in the operation of such equipment 
during testing. 

(c) Only Institute personnel, persons 
assisting the Institute pursuant to 
paragraph (b) of this section, and such 
other persons as are requested by the 
Institute or the applicant to be observ-
ers, shall be present during any exam-
ination, inspection, or test conducted 
prior to the issuance of an approval by 
the Institute for the equipment under 
consideration. 

(d) The Institute shall hold as con-
fidential any analyses, drawings, speci-
fications, or materials submitted by 
the applicant and shall not disclose 
any principles or patentable features of 
such equipment, except as required by 
statute or regulation. 

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

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

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

(b) Upon receipt of a written request 
for the withdrawal of an application, 
the Institute shall determine the total 
man-days expended and the amount 
due for services already performed dur-

ing the course of any examinations, in-
spections, or tests conducted pursuant 
to such application. The total amount 
due shall be determined in accordance 
with the provisions of § 84.22 and as-
sessed against the fees submitted by 
the applicant. If the total amount as-
sessed is less than the fees submitted, 
the Institute shall refund the balance 
together with a statement of the 
charges made for services rendered. 

Subpart H—Self-Contained 
Breathing Apparatus 

§ 84.70 Self-contained breathing appa-
ratus; description. 

(a) Self-contained breathing appa-
ratus, including all completely assem-
bled, portable, self-contained devices 
designed for use as respiratory protec-
tion during entry into and escape from 
or escape only from hazardous 
atmospheres, are described as follows: 

(1) Closed-circuit apparatus. An appa-
ratus 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 con-
centration restored from sources com-
posed of: 

(i) Compressed oxygen; or 
(ii) Chemical oxygen; or 
(iii) Liquid-oxygen. 
(2) Open-circuit apparatus. An appa-

ratus of the following types from which 
exhalation is vented to the atmosphere 
and not rebreathed: 

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

(ii) Pressure-demand-type apparatus. 
An apparatus in which the pressure in-
side the facepiece in relation to the im-
mediate environment is positive during 
both inhalation and exhalation. 

(b) The following respirators may be 
classified as designed and approved for 
use during emergency entry into a haz-
ardous atmosphere: 

(1) A combination respirator which 
includes a self-contained breathing ap-
paratus; and 

(2) A Type ‘‘C’’ or Type ‘‘CE’’ sup-
plied air respirator, where— 

(i) The self-contained breathing appa-
ratus is classified for 3-, 5-, or 10- 
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minute service time and the air line 
supply is used during entry; or 

(ii) The self-contained breathing ap-
paratus is classified for 15 minutes or 
longer service time and not more than 
20 percent of the rated capacity of the 
air supply is used during entry. 

(c) Self-contained breathing appa-
ratus classified for less than 1 hour 
service time will not be approved for 
use during underground mine rescue 
and recovery operations except as aux-
iliary equipment. 

(d) Self-contained breathing appa-
ratus classified for less than 30 min-
utes’ service time will not be approved 
for use as auxiliary equipment during 
underground mine rescue and recovery 
operations. 

§ 84.71 Self-contained breathing appa-
ratus; required components. 

(a) Each self-contained breathing ap-
paratus described in § 84.70 shall, where 
its design requires, contain the fol-
lowing component parts: 

(1) Facepiece or mouthpiece, and 
noseclip; 

(2) Respirable breathing gas con-
tainer; 

(3) Supply of respirable breathing 
gas; 

(4) Gas pressure or liquid level gages; 
(5) Timer; 
(6) Remaining service life indicator 

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

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

tained breathing apparatus shall meet 
the minimum construction require-
ments set forth in subpart G of this 
part. 

§ 84.72 Breathing tubes; minimum re-
quirements. 

Flexible breathing tubes used in con-
junction with breathing apparatus 
shall be designed and constructed to 
prevent: 

(a) Restriction of free head move-
ment; 

(b) Disturbance of the fit of 
facepieces and mouthpieces; 

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

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

§ 84.73 Harnesses; installation and con-
struction; minimum requirements. 

(a) Each apparatus shall, where nec-
essary, be equipped with a suitable har-
ness 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 hold-
ing a full facepiece in the ready posi-
tion when not in use. 

§ 84.74 Apparatus containers; min-
imum requirements. 

(a) Apparatus may be equipped with a 
substantial, durable container bearing 
markings which show the applicant’s 
name, the type and commercial des-
ignation of the respirator it contains, 
and all appropriate approval labels. 

(b) Containers supplied by the appli-
cant for carrying or storing self-con-
tained breathing apparatus will be in-
spected, examined, and tested as com-
ponents of the respirator for which ap-
proval is sought. 

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

§ 84.75 Half-mask facepieces, full 
facepieces, mouthpieces; fit; min-
imum requirements. 

(a) Half-mask facepieces and full 
facepieces shall be designed and con-
structed to fit persons with various fa-
cial shapes and sizes, either: 

(1) By providing more than one face-
piece size; or 

(2) By providing one facepiece size 
which will fit varying facial shapes and 
sizes. 

(b) Full facepieces shall provide for 
the optional use of corrective spec-
tacles or lenses which 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. 
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(d) Facepieces shall be designed to 
prevent eyepiece, spectacle, and lens 
fogging. 

§ 84.76 Facepieces; eyepieces; min-
imum 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 be impact and pene-
tration resistant. Federal Specifica-
tion, Mask, Air Line: and Respirator, 
Air Filtering, Industrial, GGG-M-125d, 
October 11, 1965 with interim amend-
ment-1, July 30, 1969, is an example of 
an appropriate standard for deter-
mining impact and penetration resist-
ance. Copies of GGG-M-125d may be ob-
tained from the NIOSH, Certification 
and Quality Assurance Branch, 1095 
Willowdale Road, Morgantown, WV 
26505–2888. 

§ 84.77 Inhalation and exhalation 
valves; minimum requirements. 

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

(b) Exhalation valves shall be— 
(1) Protected against external influ-

ence; and 
(2) Designed and constructed to pre-

vent inward leakage of contaminated 
air. 

§ 84.78 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 during suspen-
sion and an even distribution of pres-
sure over the entire area in contact 
with the face. 

(b) Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable harnesses designed and 
constructed to hold the mouthpiece in 
place. 

§ 84.79 Breathing gas; minimum re-
quirements. 

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

(b) Oxygen, including liquid oxygen, 
shall contain not less than 99.0 percent, 
by volume, of pure O2, not more than 
0.03%, by volume, carbon dioxide, and 
not more than 0.001%, by volume, car-
bon monoxide. Methods for making 
these determinations can be found in 
the U.S. Pharmacopeia National For-
mulary. Containers used for oxygen 
must not be treated with any toxic, 
sleep-inducing, narcosis-producing, or 
respiratory tract irritating compounds. 

(c) Compressed, gaseous breathing air 
shall meet the applicable minimum 
grade requirements for Type I gaseous 
air set forth in the Compressed Gas As-
sociation Commodity Specification for 
Air, G–7.1, 1966 (Grade D or higher qual-
ity). G–7.1 is incorporated by reference 
and has been approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from American 
National Standards Institute, Inc., 1430 
Broadway, New York, NY 10018. Copies 
may be inspected at the NIOSH, Cer-
tification and Quality Assurance 
Branch, 1095 Willowdale Road, Morgan-
town, WV 26505–2888, or at the National 
Archives and Records Administration 
(NARA). For information on the avail-
ability of this material at NARA, call 
202–741–6030, or go to: http:// 
www.archives.gov/federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(d) Compressed, liquefied breathing 
air shall meet the applicable minimum 
grade requirements for Type II liquid 
air set forth in the Compressed Gas As-
sociation Commodity Specification for 
Air, G–7.1, 1966 (Grade B or higher qual-
ity). G–7.1 is incorporated by reference 
and has been approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from American 
National Standards Institute, Inc., 1430 
Broadway, New York, NY 10018. Copies 
may be inspected at the NIOSH, Cer-
tification and Quality Assurance 
Branch, 1095 Willowdale Road, Morgan-
town, WV 26505–2888, or at the National 
Archives and Records Administration 
(NARA). For information on the avail-
ability of this material at NARA, call 
202–741–6030, or go to: http:// 
www.archives.gov/federallregister/ 
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codeloflfederallregulations/ 
ibrllocations.html. 

§ 84.80 Interchangeability of oxygen 
and air prohibited. 

Approvals shall not be issued by the 
Institute for any apparatus, combina-
tion of respirator assemblies, or any 
apparatus or respirator component 
which is designed or constructed to 
permit the interchangeable use of oxy-
gen and air. 

§ 84.81 Compressed breathing gas and 
liquefied breathing gas containers; 
minimum requirements. 

(a) Compressed breathing gas and liq-
uefied breathing gas containers shall 
meet the minimum requirements of the 
Department of Transportation for 
interstate shipment of such containers 
when fully charged. 

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

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

(d) Compressed breathing gas con-
tained valves or a separate charging 
system or adapter provided with each 
apparatus shall be equipped with outlet 
threads specified for the service by the 
American Standards Association, Com-
pressed Gas Cylinder Valve Outlet and 
Inlet Connections, B57.1–1965. B57.1–1965 
is incorporated by reference and has 
been approved by the Director of the 
Federal Register in accordance with 5 
U.S.C. 552(a) and 1 CFR part 51. Copies 
may be obtained from American Na-
tional Standards Institute, Inc., 1430 
Broadway, New York, NY Copies may 
be inspected at the NIOSH, Certifi-
cation and Quality Assurance Branch, 
1095 Willowdale Road, Morgantown, WV 
26505–2888, or at the National Archives 
and Records Administration (NARA). 
For information on the availability of 
this material at NARA, call 202–741– 
6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

§ 84.82 Gas pressure gages; minimum 
requirements. 

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

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

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

(1) Pounds per square inch; or 
(2) In fractions of total container ca-

pacity; or 
(3) Both in pounds per square inch 

and fractions of total container capac-
ity. 

(d)(1) Dial-indicating gages shall be 
reliable to within ±5 percent of full 
scale when tested both up and down the 
scale at each of 5 equal intervals. 

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

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

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

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

(f) The loss of gas through a broken 
gage or severed gage connection shall 
not exceed 70 liters per minute when 
the cylinder pressure is 6,900 kN/m.2 
(1,000 pounds per square inch gage) or 
when the liquid level is at one-half. 

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

(h) Oxygen pressure gages shall have 
the words ‘‘Oxygen’’ and ‘‘Use No Oil’’ 
marked prominently on the gage. 
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(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 indi-
cate the remaining liquid content in 
the container; however, where the liq-
uid content cannot be rapidly vented, 
and the service time of the device be-
gins immediately after filling, a timer 
shall be provided in place of a visible 
gage. 

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

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

(1) Apparatus used for escape only; or 
(2) Liquefied breathing gas apparatus 

equipped with gages visible to the 
wearer which indicate the remaining 
liquid content in the container. 

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

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

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

(e) Remaining service-life indicators 
or warning devices shall be provided in 
addition to a pressure gage on com-
pressed gas self-contained breathing 
apparatus, except apparatus used for 
escape only, and shall operate auto-
matically without preadjustment by 
the wearer. 

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

§ 84.84 Hand-operated valves; min-
imum requirements. 

(a) Hand-operated valves shall be de-
signed and constructed to prevent re-
moval of the stem from the valve body 

during normal usage to insure against 
a sudden release of the full pressure of 
the container when the valve is opened. 

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

(c) Valves operated during use of the 
apparatus shall be installed in loca-
tions where they can be readily ad-
justed 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 container valves, except when such 
failure will not affect performance. 

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

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

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

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

(i) Safety relief valves or systems, 
designed and constructed to release ex-
cess pressure in the breathing circuit, 
shall be provided on closed-circuit ap-
paratus, and shall meet the following 
requirements: 

(1) The relief valve or system shall 
operate automatically when the pres-
sure in the breathing circuit on the in-
halation 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 re-
sistance requirements for the appa-
ratus. 

(2) The relief valve or system shall be 
designed to prevent external 
atmospheres from entering the breath-
ing 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. 
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§ 84.85 Breathing bags; minimum re-
quirements. 

(a) Breathing bags shall have suffi-
cient volume to prevent gas waste dur-
ing exhalation and to provide an ade-
quate reserve for inhalation. 

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

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

§ 84.86 Component parts exposed to 
oxygen pressures; minimum re-
quirements. 

Each applicant shall certify that the 
materials employed in the construc-
tion of component parts exposed to ox-
ygen pressures above atmospheric pres-
sure are safe and compatible for their 
intended use. 

§ 84.87 Compressed gas filters; min-
imum requirements. 

All self-contained breathing appa-
ratus using compressed gas shall have 
a filter downstream of the gas source 
to effectively remove particles from 
the gas stream. 

§ 84.88 Breathing bag test. 
(a) Breathing bags will be tested in 

an air atmosphere saturated with gaso-
line vapor at room temperature (24–30 
°C./75–85 °F.) for a continuous period of 
twice the rated time of the apparatus 
(except for apparatus for escape only 
where the test period shall be the rated 
time of the apparatus). 

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

(c) A breathing machine cam with a 
work rate of 622 kp.-m./min. will be 
used. The dimensions of a suitable 
breathing machine cam are available 
from the Institute upon request. 

(d) The air within the bag(s) shall not 
contain more than 100 parts per million 
of gasoline vapor at the end of the test. 

§ 84.89 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 
maximum allowable weight of a com-
pletely assembled and fully charged ap-
paratus shall be 18 kg. (40 pounds). 

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

§ 84.90 Breathing resistance test; inha-
lation. 

(a) Resistance to inhalation airflow 
will be measured in the facepiece or 
mouthpiece while the apparatus is op-
erated by a breathing machine as de-
scribed in § 84.88. 

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

(c) The inhalation resistance of 
closed-circuit apparatus shall not ex-
ceed the difference between exhalation 
resistance (§ 84.91(e)) and 10 cm. (4 
inches) water-column height. 

§ 84.91 Breathing resistance test; exha-
lation. 

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

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

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

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

(e) Resistance to exhalation airflow 
will be measured in the facepiece or 
mouthpiece of closed-circuit apparatus 
with a breathing machine as described 
in § 84.88, and the exhalation resistance 
shall not exceed 51 mm. (2 inches) 
water-column height. 
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§ 84.92 Exhalation valve leakage test. 

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

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

§ 84.93 Gas flow test; open-circuit ap-
paratus. 

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

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

(c) Where pressure demand apparatus 
are tested, the flow will be measured at 
zero gage pressure in the facepiece. 

(d) Where apparatus with com-
pressed-breathing-gas containers are 
tested, the flow test shall also be made 
with 3,450 kN/m.2 (500 p.s.i.g.) container 
pressure applied. 

§ 84.94 Gas flow test; closed-circuit ap-
paratus. 

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

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

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

§ 84.95 Service time test; open-circuit 
apparatus. 

(a) Service time will be measured 
with a breathing machine as described 
in § 84.88. 

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

(c) The service time obtained on this 
test will be used to classify the open- 
circuit apparatus in accordance with 
§ 84.53. 

§ 84.96 Service time test; closed-circuit 
apparatus. 

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

(b) The service time obtained on man 
test No. 4 will be used to classify the 
closed-circuit apparatus in accordance 
with § 84.53. 

§ 84.97 Test for carbon dioxide in in-
spired gas; open- and closed-circuit 
apparatus; maximum allowable lim-
its. 

(a) Open-circuit apparatus. (1) The 
concentration of carbon dioxide in in-
spired gas in open-circuit apparatus 
will be measured at the mouth while 
the apparatus mounted on a dummy 
head is operated by a breathing ma-
chine. An acceptable method for meas-
uring the concentration of carbon diox-
ide is described in Bureau of Mines Re-
port of Investigations 6865, A Machine- 
Test Method for Measuring Carbon Di-
oxide in the Inspired Air of Self-Con-
tained Breathing Apparatus, 1966. Cop-
ies of Report of Investigations 6865 may 
be inspected or obtained from the 
NIOSH, Certification and Quality As-
surance Branch, 1095 Willowdale Road, 
Morgantown, WV. 26505–2888. 

(2) The breathing rate will be 14.5 res-
pirations per minute with a minute- 
volume of 10.5 liters. 

(3) A sedentary breathing machine 
cam will be used. 

(4) The apparatus will be tested at a 
temperature of 27 ±2 °C. (80 ±5 °F.). 

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

(b) Closed-circuit apparatus. The con-
centration of carbon dioxide in inspired 
gas in closed-circuit apparatus will be 
measured at the mouth while the parts 
of the apparatus contributing to dead- 
air space are mounted on a dummy 
head and operated by the breathing 
machine as in paragraphs (a) (1) 
through (5) of this section. 

(c) During the testing required by 
paragraphs (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 
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average concentration during the inha-
lation portion of the breathing cycle 
shall not exceed the following limits: 

Where the service time is 

Maximum allowable av-
erage concentration of 
carbon dioxide in in-

spired air percent by vol-
ume 

Not more than 30 minutes ............. 2.5 
1 hour ............................................ 2.0 
2 hours ........................................... 1.5 
3 hours ........................................... 1.0 
4 hours ........................................... 1.0 

(d) In addition to the test 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 of this subpart. 
These gas samples will be taken from 
the closed-circuit apparatus at a point 
downstream of the carbon dioxide sor-
bent, and they shall not contain more 
than 0.5 percent carbon dioxide at any 
time, except on apparatus for escape 
only, using a mouthpiece only, the 
sample shall not contain more than 1.5 
percent carbon dioxide at any time. 

§ 84.98 Tests during low temperature 
operation. 

(a) The applicant shall specify the 
minimum temperature for safe oper-
ation and two persons will perform the 
tests described in paragraphs (c) and 
(d) of this section, wearing the appa-
ratus according to applicant’s direc-
tions. At the specified temperature, the 
apparatus shall meet all the require-
ments described in paragraph (e) of this 
section. 

(b) The apparatus 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 
1-minute periods of exercise and rest 
will be required with the exercise peri-
ods consisting of stepping onto and off 
a box 21.5 cm. (81⁄2 inches) high at a 
rate of 30 cycles per minute. 

(e)(1) The apparatus shall function 
satisfactorily at the specified min-
imum temperature on duplicate tests. 

(2) The wearer shall have sufficient 
unobscured vision to perform the work. 

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

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

§ 84.99 Man tests; testing conditions; 
general requirements. 

(a) The man tests described in Tables 
1, 2, 3, and 4 of this subpart represent 
the workload performed in the mining, 
mineral, or allied industries by a per-
son wearing the apparatus tested. 

(b) The apparatus tested will be worn 
by Institute personnel trained in the 
use of self-contained breathing appa-
ratus, and the wearer will, before par-
ticipating in these tests, pass a phys-
ical examination conducted by a quali-
fied physician. 

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

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

(e) Breathing resistance will be meas-
ured within the facepiece or mouth-
piece and the wearer’s pulse and res-
piration rate will be recorded during 
each 2 minute sample period prescribed 
in tests 1, 2, 3, and 4. 

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

(g) If man tests are not completed 
through no fault of the apparatus, the 
test will be repeated. 

§ 84.100 Man tests 1, 2, 3, and 4; re-
quirements. 

Man tests 1, 2, 3, and 4, set forth in 
Tables 1, 2, 3, and 4 of this subpart, re-
spectively, prescribe the duration and 
sequence of specific activities. These 
tests will be conducted to— 

(a) Familiarize the wearer with the 
apparatus during use; 

(b) Provide for a gradual increase in 
activity; 

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

(d) Provide information on the oper-
ating and breathing characteristics of 
the apparatus during actual use. 
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§ 84.101 Man test 5; requirements. 
(a) Test 5 will be conducted to deter-

mine the maximum length of time the 
apparatus will supply the respiratory 
needs of the wearer while he is sitting 
at rest. 

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

(c) Samples of inspiration from with-
in the apparatus facepiece or mouth-
piece shall be taken once every 15 min-
utes, and shall meet the minimum re-
quirement for oxygen specified in 
§ 84.79(a), and the maximum allowable 
average concentration of carbon diox-
ide specified in § 84.97(c). 

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

§ 84.102 Man test 6; requirements. 
(a) Man test 6 will be conducted with 

respect to liquefied breathing gas appa-
ratus only. 

(b) This test will be conducted to 
evaluate operation of the apparatus in 
other than vertical 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 will be repeated with the 
wearer lying on each side and on his 
back. 

(e) The oxygen content of the gas 
supplied to the wearer by the appa-
ratus will be continuously measured. 

§ 84.103 Man tests; performance re-
quirements. 

(a) The apparatus shall satisfy the 
respiratory requirements 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 °F.), 
the maximum temperature of inspired 
air recorded during man tests shall not 
exceed the following, after correction 
for deviation from 24 °C. (75 °F.): 

Where service life of apparatus is— 

Where percent 
relative humid-
ity of inspired 

air is— 

Maximum permissible 
temperature of inspired air 

shall not exceed— 

°F. °C. 

1⁄4 hour or less .......................................................................................................... 0–100 135 57 
1⁄4 hour to 3⁄4 hour ..................................................................................................... 0–50 

50–100 
125 

1 110 
52 

1 43 
1 to 2 hours ............................................................................................................... 0–50 

50–100 
115 

1105 
46 

141 
3 hours ...................................................................................................................... 0–50 

50–100 
110 

1100 
43 

1 38 
4 hours ...................................................................................................................... 0–50 

50–100 
105 
1 95 

41 
1 35 

1 Where percent relative humidity is 50–100 and apparatus is designed for escape only, these maximum permissible tempera-
tures will be increased by 5 °C (10 °F). 

§ 84.104 Gas tightness test; minimum 
requirements. 

(a) Each apparatus will be tested for 
tightness by persons wearing it in an 
atmosphere of 1,000 p.p.m. isoamyl ace-
tate. 

(b) Six persons will each wear the ap-
paratus in the test concentrations 
specified in paragraph (a) of this sec-
tion for 2 minutes and none shall de-
tect the odor or taste of the test vapor. 
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TABLES TO SUBPART H OF PART 84 

TABLE 1—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 1, IN MINUTES 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 2, 3, and 4 hours 

Sampling and readings ......... .............. .............. .............. 2 2 2 2 Perform 1 hour 
test 2, 3, or 4 
times respec-
tively. 

Walks at 4.8 km. (3 miles) 
per hour.

3 5 3 4 8 12 18 

Sampling and readings ......... .............. .............. 2 2 2 2 2 
Walks at 4.8 km. (3 miles) 

per hour.
.............. .............. 3 5 8 12 18 

Sampling and readings ......... .............. .............. 2 2 2 2 2 
Walks at 4.8 km. (3 miles) 

per hour.
.............. .............. .............. .............. 6 13 16 

Sampling and readings ......... .............. .............. .............. .............. 2 2 2 

TABLE 2—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 2, IN MINUTES 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 2, 3 and 

4 hours 1 

Sampling and readings ................. ............ ............ ................ 2 2 2 2 2 
Walks at 4.8 km. (3 miles) per 

hour ........................................... ............ ............ 1 1 3 4 6 10. 
Carries 23 kg. (50 pound) weight 

over overcast ............................. ............ ............ 1 time in 
2 minutes 

1 time in 
2 minutes 

2 times in 
4 minutes 

3 times in 
6 minutes 

4 times in 
8 minutes 

5 times in 
10 

minutes. 
Walks at 4.8 km. (3 miles) per 

hour ........................................... ............ ............ ................ 1 3 3 3 5. 
Climbs vertical treadmill 2 (or 

equivalent) ................................. 1 1 1 1 1 1 1 1. 
Walks at 4.8 km. (3 miles) per 

hour ........................................... ............ 1 1 ................ ................ 2 3 5 
Climbs vertical treadmill (or equiv-

alent) .......................................... ............ 1 ................ ................ ................ 1 1 1. 
Sampling and readings ................. ............ ............ ................ ................ 2 2 2 2. 
Walks at 4.8 km. (3 miles) per 

hour ........................................... ............ ............ ................ 2 2 3 5 11. 
Climbs vertical treadmill (or equiv-

alent) .......................................... ............ ............ ................ 1 1 1 1 1. 
Carries 23 kg. (50 pound) weight 

over overcast ............................. ............ ............ ................ 1 time in 
2 minutes 

3 times in 
6 minutes 

4 times in 
8 minutes 

5 times in 
10 

minutes 

5 times in 
10 

minutes. 
Sampling and readings ................. ............ ............ 2 ................ ................ 2 2 2. 
Walks at 4.8 km. (3 miles) per 

hour ........................................... ............ ............ ................ 1 3 3 3 ................
Climbs vertical treadmill (or equiv-

alent) .......................................... ............ ............ 1 1 1 1 1 Then 
repeat 
above 

activities 
once. 

Walks at 4.8 km. (3 miles) per 
hour ........................................... ............ ............ 2 ................ ................ 2 3 

Climbs vertical treadmill (or equiv-
alent) .......................................... ............ ............ ................ ................ ................ 1 1 ................

Carries 20 kg. (45 pound) weight 
and walks at 4.8 km. (3 miles) 
per hour ..................................... 1 ............ ................ ................ ................ ................ 2 ................

Walks at 4.8 km. (3 miles) per 
hour ........................................... 1 2 ................ ................ ................ 1 4 ................
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TABLE 2—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 2, IN MINUTES—Continued 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 2, 3 and 

4 hours 1 

Sampling and readings ................. ............ ............ ................ 2 2 2 2 ................

1 Total test time for Test 2 for 2-hour, 3-hour, and 4-hour apparatus is 2 hours. 
2 Treadmill shall be inclined 15° from vertical and operated at a speed of 1 foot per second. 

TABLE 3—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 3, IN MINUTES 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 

2, 3 and 
4 

hours 1 

Sampling and readings ......................... .............. .............. .............. 2 2 2 2 (2) 
Walks at 4.8 km. (3 miles) per hour ..... .............. .............. 1 1 2 2 3 ..............
Runs at 9.7 km. (6 miles) per hour ...... 1 1 1 1 1 1 1 ..............
Pulls 20 kg. (45 pound) weight to 5 

feet ..................................................... .............. 15 times 
in 1 

minute 

.............. 30 times 
in 2 

minutes 

30 times 
in 2 

minutes 

30 times 
in 2 

minutes 

60 times 
in 6 

minutes 

..............

Lies on side ........................................... 1/2 1 1 2 3 4 5 ..............
Lies on back .......................................... 1/2 1 1 2 2 3 3 ..............
Crawls on hands and knees ................. 1 1 1 2 2 2 2 ..............
Sampling and readings ......................... .............. .............. 2 .............. 2 2 2 ..............
Runs at 9.7 km. (6 miles) per hour ...... .............. .............. .............. 1 1 1 1 ..............
Walks at 4.8 km. (3 miles) per hour ..... .............. .............. .............. .............. 2 8 10 ..............
Pulls 20 kg. (45 pound) weight to 5 

feet ..................................................... .............. .............. 30 times 
in 2 

minutes 

.............. 60 times 
in 6 

minutes 

60 times 
in 6 

minutes 

60 times 
in 6 

minutes 

..............

Sampling and readings ......................... .............. .............. .............. 2 .............. 2 2 ..............
Walks at 4.8 km. (3 miles) per hour ..... .............. .............. 1 .............. 3 4 10 ..............
Lies on side ........................................... .............. .............. .............. .............. .............. 2 4 ..............
Lies on back .......................................... .............. .............. .............. .............. .............. 2 1 ..............
Sampling and readings ......................... .............. .............. .............. .............. 2 2 2 ..............

1 Total test time for Test 3 for 2-hour, 3-hour, and 4-hour apparatus is 2 hours. 
2 Perform test No. 3 for 1 hr. apparatus; then perform test No. 1 for 1 hour apparatus. 

TABLE 4—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 4, IN MINUTES 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 2 hours 3 hours 4 hours 

Sampling and 
readings ......... .............. .............. .............. 2 2 2 2 (2) (3) (4) 

Walks at 4.8 km. 
(3 miles) per 
hour ............... .............. .............. .............. 1 2 2 2 .............. .............. ..............

Climbs vertical 
treadmill 1 (or 
equivalent) ..... 1 1 1 1 1 1 1 .............. .............. ..............

Walks at 4.8 km. 
(3 miles) per 
hour ............... .............. 1 1 1 2 2 2 .............. .............. ..............

Pulls 20 kg. (45 
pound) weight 
to 5 feet ......... .............. 30 times 

in 2 
minutes 

30 times 
in 2 

minutes 

30 times 
in 2 

minutes 

60 times 
in 5 

minutes 

60 times 
in 5 

minutes 

60 times 
in 5 

minutes 

.............. .............. ..............

Walks at 4.8 km. 
(3 miles) per 
hour ............... .............. .............. 1 1 1 2 3 .............. .............. ..............
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TABLE 4—DURATION AND SEQUENCE OF SPECIFIC ACTIVITIES FOR TEST 4, IN MINUTES—Continued 
[42 CFR part 84, subpart H] 

Activity 

Service time— 

3 min-
utes 

5 min-
utes 

10 min-
utes 

15 min-
utes 

30 min-
utes 

45 min-
utes 1 hour 2 hours 3 hours 4 hours 

Carries 23 kg. 
(50 pound) 
weight over 
overcast ......... .............. .............. .............. 1 time in 

1 minute 
1 time in 
1 minute 

2 times 
in 3 

minutes 

4 times 
in 8 

minutes 

.............. .............. ..............

Sampling and 
readings ......... .............. .............. 2 .............. 2 2 2 .............. .............. ..............

Walks at 4.8 km. 
(3 miles) per 
hour ............... .............. .............. .............. 1 3 3 4 .............. .............. ..............

Runs at 9.7 km. 
(6 miles) per 
hour ............... .............. 1 1 1 1 1 1 .............. .............. ..............

Carries 23 kg. 
(50 pound) 
weight over 
overcast ......... .............. .............. 1 time in 

1 minute 
1 time in 
1 minute 

2 times 
in 3 

minutes 

4 times 
in 6 

minutes 

6 times 
in 9 

minutes 

.............. .............. ..............

Pulls 20 kg (45 
pound) weight 
to 5 feet ......... 15 times 

in 1 
minute 

.............. .............. 15 times 
in 1 

minute 

60 times 
in 5 

minutes 

30 times 
in 2 

minutes 

36 times 
in 3 

minutes 

.............. .............. ..............

Sampling and 
readings ......... .............. .............. .............. 2 2 2 2 .............. .............. ..............

Walks at 4.8 km. 
(3 miles) per 
hour ............... 1 .............. 1 .............. .............. 2 6 .............. ..............

Pulls 20 kg. (45 
pound) weight 
to 5 feet ......... .............. .............. .............. .............. .............. 60 times 

in 5 
minutes 

60 times 
in 5 

minutes 

.............. .............. ..............

Carries 20 kg. 
(45 pound) 
weight and 
walks at 4.8 
km. (3 miles) 
per hour ......... .............. .............. .............. .............. .............. 3 3 .............. .............. ..............

Sampling and 
readings ......... .............. .............. .............. .............. .............. 2 2 .............. .............. ..............

1 Treadmill shall be inclined 15° from vertical and operated at a speed of 30 cm. (1 foot) per second. 
2 Perform test No. 1 for 30-minute apparatus; then perform test No. 4 for 1-hour apparatus; then perform test No. 1 for 30- 

minute apparatus. 
3 Perform test No. 1 for 1-hour apparatus; then perform test No. 4 for 1-hour apparatus; then perform test No. 1 for 1-hour ap-

paratus. 
4 Perform test No. 1 for 1-hour apparatus; then perform test No. 4 for 1-hour apparatus; then perform test No. 1 for 1-hour ap-

paratus twice (i.e., two one-hour tests). 

Subpart I—Gas Masks 

§ 84.110 Gas masks; description. 

(a) Gas masks including all com-
pletely assembled air purifying masks 
designed for use as respiratory protec-
tion during entry into atmospheres not 
immediately dangerous to life or 
health or escape only from hazardous 
atmospheres containing adequate oxy-

gen to support life are described as fol-
lows: 

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

(2) Chin-style gas mask. A gas mask 
which consists of a full facepiece, a 
canister which is usually attached to 
the facepiece, and associated connec-
tions. 
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