§84.82

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/
federal register/
code of federal regulations/
ibr _locations.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.
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(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.

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

(2) Apparatus using liquefied breath-
ing gas, except apparatus classified for
escape only, shall be equipped with
gages visible to the wearer which indi-
cate the remaining liquid content in
the container; however, where the lig-
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.
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(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
imum requirements.

valves; min-

(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.

(g9) The bypass system valve control
shall be colored red.

§84.87

(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.

§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
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