§36.21

tests thereof to obtain the same degree
of protection as provided by the tests
described in Subpart C of this part.

(b) The quality of material, work-
manship, and design shall conform to
the requirements of §7.98(q) of this
chapter.

(c) Power packages approved under
part 7, subpart F of this chapter are
considered to be acceptable for use in
equipment submitted for approval
under this part. Sections 36.21 through
36.26 (except §36.25(f)) and §§36.43
through 36.48 are not applicable to
equipment utilizing part 7, subpart F
power packages, since these require-
ments have already been satisfied.

[Sched. 31, 26 FR 645, Jan. 24, 1961, as amend-
ed at 61 FR 555626, Oct. 25, 1996]

§36.21 Engine for equipment consid-
ered for certification.

Only equipment powered by a com-
pression-ignition (diesel) engine and
burning diesel fuel will be considered
for approval and certification. The
starting mechanism shall be actuated
pneumatically, hydraulically, or by
other methods acceptable to MSHA.
Electric starting shall not be accepted.
Engines burning other fuels or utilizing
volatile fuel starting aids will not be
investigated.

[Sched. 31, 26 FR 645, Jan. 24, 1961, as amend-
ed at 61 FR 55526, Oct. 25, 1996]

§36.22 Fuel-injection system.

This system shall be so constructed
that the quantity of fuel injected can
be controlled at a desired maximum
value and shall be so arranged that this
adjustment can be changed only after
breaking a seal or unlocking a com-
partment. Provision shall be made for
convenient adjustment of the max-
imum fuel-injection rate to that re-
quired for safe operation at different
altitudes (elevations above sea level).
The governor, controlling engine speed
and fuel injection, shall not directly af-
fect airflow to the engine and provision
shall be made to seal or lock its adjust-
ment compartment. Filters shall be
provided to insure that only clean fuel
will reach the injection pump or
injectors.
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§36.23 Engine intake system.

(a) Construction. The intake system
(exclusive of the air cleaner) shall be
designed to withstand an internal pres-
sure equal to 4 times the maximum
pressure observed in explosion tests,
which are described in §36.46, or a pres-
sure of 125 pounds per square inch,
whichever is the lesser. Joints in the
intake system shall be formed by metal
flanges fitted with metal or metal-clad
gaskets, positively positioned by
through bolts or other suitable means
for secure assembly, or shall meet the
requirements for flanged metal-to-
metal flame-proof joints as required in
§36.20(b). Either type of joint shall
withstand repeated explosions within
the intake system without permanent
deformation and shall prevent the
propagation of flame through the joint
into a surrounding flammable mixture.

(b) Intake flame arrester. (1) The in-
take system shall include a flame ar-
rester that will prevent an explosion
within the system from propagating to
a surrounding flammable mixture. This
flame arrester shall be between the air
cleaner and the intake manifold and
shall be attached so that it may be re-
moved for inspecting, cleaning, or re-
pairing. Its construction shall be such
that it may be cleaned readily. The
flame arrester shall be of rugged con-
struction to withstand the effects of re-
peated explosions within the intake
system, and the material of construc-
tion shall resist deterioration in serv-
ice. It shall be so mounted in the equip-
ment assembly that it is protected
from accidental external damage.

(2) The parts of any flame arrester
shall be positively positioned to
produce a flame path that will arrest
the propagation of an explosion and
shall be so designed that improper as-
sembly is impossible. In flame arrest-
ers of the spaced-plate type, the thick-
ness of the plates shall be at least 0.125
inch; spacing between the plates shall
not exceed 0.018 inch; and the plates
forming the flame path shall be at
least 1 inch wide. The unsupported
length of the plates shall be short
enough that deformation during the ex-
plosion tests shall not exceed 0.002
inch. Corrosion-resistant metal shall
be used to construct flame arresters.
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(c) Air shutoff valve. The intake sys-
tem shall include a valve, operable
from the operator’s compartment, to
shut off the air supply to the engine.
This valve shall be constructed to per-
mit its operation only after the fuel
supply to the engine is shut off. In re-
verse operation the valve must open
fully before fuel can be supplied to the
engine.

(d) Air cleaner. An air cleaner shall be
included in the engine intake system
and so arranged that only clean air will
enter the flame arrester. The resist-
ance to airflow shall not increase rap-
idly in dusty atmospheres. Filters of
the self-cleansing (oil-bath) type will
be considered satisfactory for this ap-
plication. Provision, satisfactory to
MSHA, shall be made to prevent over-
filling the oil-bath air cleaner.

(e) Vacuum-gage connection. A connec-
tion shall be provided in the intake
system for temporary attachment of a
vacuum gage to indicate the pressure
drop under flow conditions. This open-
ing shall be closed by a plug or other
suitable device that is sealed or locked
in place except when a gage is at-
tached.

§36.24 Engine joints.

(a) Cylinder head. The joint between
the cylinder head and block of the en-
gine shall be fitted with a metal or
metal-clad gasket satisfactory to
MSHA held securely in position by
through bolts or other suitable means
to prevent a change in alignment. This
joint shall provide an adequate flame
barrier with the gasket in place.

(b) Valve guides. Valve guides shall be
long enough to form an adequate flame
barrier along the valve stem.

(c) Gaskets. All metal or metal-clad
gaskets shall maintain their tightness
during repeated explosions within the
engine and its intake and exhaust sys-
tems to prevent the propagation of
flame.

§36.25 Engine exhaust system.

(a) Construction. The exhaust system
of the engine shall be designed to with-
stand an internal pressure equal to 4
times the maximum pressure observed
in explosion tests, which are described
in §36.46, or a pressure of 125 pounds per
square inch, whichever is the lesser.

§36.25

The system shall withstand repeated
internal explosions without permanent
deformation or deterioration.

(b) Exhaust flame arrester. (1) The ex-
haust system of the engine shall be
provided with a flame arrester to pre-
vent propagation of flame or discharge
of heated particles to a surrounding
flammable mixture. The flame arrester
shall be so positioned that only cooled
exhaust gas will discharge through it
and shall be so designed and attached
that it can be removed for inspecting,
cleaning, or repairing. Its construction
shall be such that it can be cleaned
readily. The flame arrester shall be of
rugged construction to withstand the
effects of repeated explosions within
the exhaust system, and the material
of construction shall resist deteriora-
tion in service. It shall be so mounted
in the equipment assembly that it is
protected from accidental external
damage.

(2) A spaced-plate flame arrester for
the exhaust system shall meet the
same requirements as flame arresters
for the intake system (see §36.23(b)(2)).

(3) In lieu of a space-place flame ar-
rester, an exhaust-gas cooling box or
conditioner may be used as the exhaust
flame arrester provided that explosion
tests demonstrate that the cooling box
will arrest flame. When used as a flame
arrester the cooling box shall be
equipped with a device to shut off auto-
matically the fuel supply to the engine
at a safe minimum water level. A cool-
ing box used as a flame arrester shall
withstand repeated explosion tests
without permanent deformation. It
shall be constructed of material, satis-
factory to MSHA, that will resist dete-
rioration in service.

(¢c) Exhaust cooling system. (1) A cool-
ing system shall be provided for the en-
gine exhaust gas. The heat-dissipation
capacity shall be capable of reducing
the temperature of the undiluted ex-
haust gas to less than 170 °F. at the
point of discharge from the cooling sys-
tem under any condition of engine op-
eration acceptable to MSHA. A device
shall be provided that will automati-
cally shut off the fuel supply to the en-
gine immediately if the temperature of
the exhaust gas exceeds 185 °F. at the
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