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carried by the cable is intrinsically 
safe. 

(c) No assembly will be approved that 
requires the opening of an explosion- 
proof enclosure to operate a switch, 
rheostat, or other device during normal 
operation of a machine. 

[33 FR 4660, Mar. 19, 1968, as amended at 57 
FR 61209, Dec. 23, 1992] 

§ 18.32 Fastenings—additional require-
ments. 

(a) Bolts, screws, or studs shall be 
used for fastening adjoining parts to 
prevent the escape of flame from an en-
closure. Hinge pins or clamps will be 
acceptable for this purpose provided 
MSHA determines them to be equally 
effective. 

(b) Lockwashers shall be provided for 
all bolts, screws, and studs that secure 
parts of explosion-proof enclosures. 
Special fastenings designed to prevent 
loosening will be acceptable in lieu of 
lockwashers, provided MSHA deter-
mines them to be equally effective. 

(c) Fastenings shall be as uniform in 
size as practicable to preclude im-
proper assembly. 

(d) Holes for fastenings shall not pen-
etrate to the interior of an explosion- 
proof enclosure, except as provided in 
paragraph (a)(9) of § 18.34, and shall be 
threaded to insure that a specified bolt 
or screw will not bottom even if its 
lockwasher is omitted. 

(e) A minimum of 1⁄8–inch of stock 
shall be left at the center of the bot-
tom of each hole drilled for fastenings. 

(f) Fastenings used for joints on ex-
plosion-proof enclosures shall not be 
used for attaching nonessential parts 
or for making electrical connections. 

(g) The acceptable sizes for and 
spacings of fastenings shall be deter-
mined by the size of the enclosure, as 
indicated in § 18.31. 

(h) MSHA reserves the right to con-
duct explosion tests with standard 
bolts, nuts, cap screws, or studs sub-
stituted for any special high-tensile 
strength fastening(s) specified by the 
applicant. 

(i) Coil-thread inserts, if used in 
holes for fastenings, shall meet the fol-
lowing: 

(1) The inserts shall have internal 
screw threads. 

(2) The holes for the inserts shall be 
drilled and tapped consistent with the 
insert manufacturer’s specifications. 

(3) The inserts shall be installed con-
sistent with the insert manufacturer’s 
specifications. 

(4) The insert shall be of sufficient 
length to ensure the minimum thread 
engagement of fastening specified in 
§ 18.31(a)(6) of this part. 

[33 FR 4660, Mar. 19, 1968, as amended at 57 
FR 61210, Dec. 23, 1992] 

§ 18.33 Finish of surface joints. 

Flat surfaces between bolt holes that 
form any part of a flame-arresting path 
shall be plane to within a maximum de-
viation of one-half the maximum clear-
ance specified in § 18.31(a)(6). All metal 
surfaces forming a flame-arresting 
path shall be finished during the manu-
facturing process to not more than 250 
microinches. A thin film of nonhard-
ening preparation to inhibit rusting 
may be applied to these finished metal 
surfaces as long as the final surface can 
be readily wiped free of any foreign 
materials. 

[57 FR 61210, Dec. 23, 1992] 

§ 18.34 Motors. 

Explosion-proof electric motor as-
semblies intended for use in approved 
equipment in underground mines that 
are specifically addressed in part 7 of 
this chapter shall be approved under 
part 7 of this chapter after February 22, 
1996. Those motor assemblies not spe-
cifically addressed under part 7 of this 
chapter shall be accepted or certified 
under this part. 

(a) General. (1) Motors shall have ex-
plosion-proof enclosures. 

(2) Motors submitted to MSHA for 
test shall be equipped with unshielded 
bearings regardless of whether that 
type of bearing is specified. 

(3) MSHA reserves the right to test 
motors with the maximum clearance 
specified between the shaft and the 
mating part which forms the required 
flame-arresting path. Also reserved is 
the right to remachine these parts, at 
the applicant’s expense, to specified di-
mensions to provide the maximum 
clearance. 
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NOTE: For example, a shaft with a diame-
ter greater than 2 inches at the flame-arrest-
ing portion might require such machining. 

(4) Ball and roller bearings and oil 
seals will not be acceptable as flame- 
arresting paths; therefore, a separate 
path shall be provided between the 
shaft and another part, preferably inby 
the bearing. The length and clearances 
of such flame-arresting path shall con-
form to the requirements of § 18.31. 

(5) Labyrinths or other arrangements 
that provide change(s) in direction of 
escaping gases will be acceptable but 
the use of small detachable pieces shall 
not be permitted unless structurally 
unavoidable. The lengths of flame-ar-
resting path(s) and clearance(s) shall 
conform to the requirements of § 18.31. 

(6) Oil seals shall be removed from 
motors prior to submission for explo-
sion tests. 

NOTE: Oil seals will be removed from mo-
tors prior to explosion tests and therefore 
may be omitted from motors submitted for 
investigation. 

(7) Openings for filling and draining 
bearing lubricants shall be so located 
as to prevent escape of flame through 
them. 

(8) An outer bearing cap will not be 
considered as forming any part of a 
flame-arresting path unless the cap is 
used as a bearing cartridge. 

NOTE: The outer bearing cap will be omit-
ted during explosion tests unless it houses 
the bearing. 

(9) If unavoidable, holes may be made 
through motor casings for bolts, studs, 
or screws to hold essential parts such 
as pole pieces, brush rigging, and bear-
ing cartridges. Such parts shall be at-
tached to the casing by at least two 
fastenings. The threaded holes in these 
parts shall be blind, unless the fas-
tenings are inserted from the inside, in 
which case the fastenings shall not be 
accessible with the armature of the 
motor in place. 

(b) Direct-current motors. For direct- 
current motors with narrow interpoles, 
the distance from the edge of the pole 
piece to any bolt hole in the frame 
shall be not less than 1⁄8 inch. If the dis-
tance is 1⁄8 to 1⁄4 inch, the diametrical 
clearance for the pole bolt shall not ex-
ceed 1⁄64 inch for not less than 1⁄2 inch 
through the frame. Furthermore, the 
pole piece shall have the same radius 

as the inner surface of the frame. Pole 
pieces may be shimmed as necessary. 

(c) Alternating-current motors. Stator 
laminations that form a part of an ex-
plosion-proof enclosure will be accept-
able provided: (1) The laminations and 
their end rings are fastened together 
under pressure; (2) the joint between 
the end rings and the laminations is 
not less than 1⁄4 inch, but preferably as 
close to 1 inch as possible; and (3) it 
shall be impossible to insert a 0.0015- 
inch thickness gage to a depth exceed-
ing 1⁄8 inch between adjacent lamina-
tions or between end rings and lamina-
tions. 

(d) Small motors (alternating- and di-
rect-current). Motors having internal 
free volume not exceeding 350 cubic 
inches and joints not exceeding 32 
inches in outer circumference will be 
acceptable for investigation if provided 
with rabbet joints between the stator 
frame and the end bracket having the 
following dimensions: 

DIMENSIONS OF RABBET JOINTS—INCHES 

Minimum total width 

Min. width 
of clamped 

radial 
portion 

Max. 
clearance 
of radial 
portion 

Max. 
diametrical 

clearance at 
axial portion 

3⁄8 ............................. 3⁄64 0.0015 0.003 
1⁄2 ............................. 3⁄64 .002 .003 
1⁄2 ............................. 3⁄32 .002 .004 

[33 FR 4660, Mar. 19, 1968, as amended at 57 
FR 61210, Dec. 23, 1992] 

§ 18.35 Portable (trailing) cables and 
cords. 

(a) Portable cables and cords used to 
conduct electrical energy to face equip-
ment shall conform to the following: 

(1) Have each conductor of a current- 
carrying capacity consistent with the 
Insulated Power Cable Engineers Asso-
ciation (IPCEA) standards. (See Tables 
1 and 2 in Appendix I.) 

(2) Have current-carrying conductors 
not smaller than No. 14 (AWG). Cords 
with sizes 14 to 10 (AWG) conductors 
shall be constructed with heavy jack-
ets, the diameters of which are given in 
Table 6 in Appendix I. 

(3) Be accepted as flame resistant 
under this part or approved under sub-
part K of part 7 of this chapter. 

(4) Have short-circuit protection at 
the outby (circuit-connecting) end of 
ungrounded conductors. (See Table 8 in 
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