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15 Shafts or operating rods through journal bearings shall be at least 1⁄4″ in diameter. The length of the flame-arresting path 
shall not be reduced when a pushbutton is depressed. Operating rods shall have a shoulder or head on the portion inside the 
enclosure. Essential parts riveted or bolted to the inside portion are acceptable in lieu of a head or shoulder, but cotter pins and 
similar devices shall not be used. 

16 6″ with a minimum of 4 fastenings. 
17 8″ with a minimum of 4 fastenings. 

(h) Lead entrances. (1) Each cable, 
which extends through an outside wall 
of the motor assembly, shall pass 
through a stuffing-box lead entrance 
(see figure J–7). All sharp edges shall be 
removed from stuffing boxes, packing 
nuts, and other lead entrance (gland) 
parts, so that the cable jacket is not 
damaged. 

(2) When the packing is properly 
compressed, the gland nut shall have— 

(i) A clearance distance of 1⁄8 inch or 
more, with no maximum, to travel 
without interference by parts other 
than packing; and 

(ii) A minimum of three effective 
threads engaged (see figures J–8, J–9, 
and J–10). 

(3) Packing nuts (see figure J–7) and 
stuffing boxes shall be secured against 
loosening (see figure J–11). 

(4) Compressed packing material 
shall be in contact with the cable jack-
et for a length of not less than 1⁄2 inch. 

(5) Requirements for lead entrances 
in which MSHA accepted rope packing 
material is specified, are: 

(i) Rope packing material shall be ac-
ceptable under § 18.37(e) of this chapter. 

(ii) The width of the space for pack-
ing material shall not exceed by more 
than 50 percent the diameter or width 
of the uncompressed packing material 
(see figure J–12). 

(iii) The maximum diametrical clear-
ance, using the specified tolerances, be-
tween the cable and the through holes 
in the gland parts adjacent to the 
packing (stuffing box, packing nut, 
hose tube, or bushings) shall not exceed 
75 percent of the nominal diameter or 
width of the packing material (see fig-
ure J–13). 

(6) Requirements for lead entrances 
in which grommet packing made of 
compressible material is specified, are: 

(i) The grommet packing material 
shall be accepted by MSHA as flame-re-
sistant material under § 18.37(f)(1) of 
this chapter. 

(ii) The diametrical clearance be-
tween the cable jacket and the nominal 
inside diameter of the grommet shall 

not exceed 1⁄16 inch, based on the nomi-
nal specified diameter of the cable (see 
figure J–14). 

(iii) The diametrical clearance be-
tween the nominal outside diameter of 
the grommet and the inside wall of the 
stuffing box shall not exceed 1⁄16 inch 
(see figure J–14). 

(i) Combustible gases from insulating 
material. (1) Insulating materials that 
give off flammable or explosive gases 
when decomposed electrically shall not 
be used within explosion-proof enclo-
sures where the materials are subjected 
to destructive electrical action. 

(2) Parts coated or impregnated with 
insulating materials shall be treated to 
remove any combustible solvent before 
assembly in an explosion-proof enclo-
sure. 

[57 FR 61193, Dec. 23, 1992, as amended at 73 
FR 52210, Sept. 9, 2008] 

§ 7.305 Critical characteristics. 
The following critical characteristics 

shall be inspected on each motor as-
sembly to which an approval marking 
is affixed: 

(a) Finish, width, and planarity of 
surfaces that form any part of a flame- 
arresting path. 

(b) Clearances between mating parts 
that form flame-arresting paths. 

(c) Thickness of walls, flanges, and 
covers that are essential in maintain-
ing the explosion-proof integrity of the 
enclosure. 

(d) Spacing of fastenings. 
(e) Length of thread engagement on 

fastenings and threaded parts that as-
sure the explosion-proof integrity of 
the enclosure. 

(f) Use of lockwasher or equivalent 
with all fastenings. 

(g) Dimensions which affect compli-
ance with the requirements for packing 
gland parts in § 7.304 of this part. 

§ 7.306 Explosion tests. 
(a) The following shall be used for 

conducting an explosion test: 
(1) An explosion test chamber de-

signed and constructed to contain an 
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explosive gas mixture to surround and 
fill the motor assembly being tested. 
The chamber must be sufficiently 
darkened and provide viewing capabili-
ties of the flame-arresting paths to 
allow observation during testing of any 
discharge of flame or ignition of the 
explosive mixture surrounding the 
motor assembly. 

(2) A methane gas supply with at 
least 98 by volume per centum of com-
bustible hydrocarbons, with the re-
mainder being inert. At least 80 per-
cent by volume of the gas shall be 
methane. 

(3) Coal dust having a minimum of 22 
percent dry volatile matter and a min-
imum heat constant of 11,000 moist 
BTU (coal containing natural bed mois-
ture but not visible surface water) 
ground to a fineness of minus 200 mesh 
U.S. Standard sieve series. 

(4) An electric spark ignition source 
with a minimum of 100 millijoules of 
energy. 

(5) A pressure recording system that 
will indicate the pressure peaks result-
ing from the ignition and combustion 
of explosive gas mixtures within the 
enclosure being tested. 

(b) General test procedures. (1) Motor 
assemblies being tested shall— 

(i) Be equipped with unshielded bear-
ings regardless of the type of bearings 
specified; and 

(ii) Have all parts that do not con-
tribute to the operation or assure the 
explosion-proof integrity of the enclo-
sure, such as oil seals, grease fittings, 
hose conduit, cable clamps, and outer 
bearing caps (which do not house the 
bearings) removed from the motor as-
sembly. 

(2) Each motor assembly shall be 
placed in the explosion test chamber 
and tested as follows: 

(i) The motor assembly shall be filled 
with and surrounded by an explosive 
mixture of the natural gas supply and 
air. The chamber gas concentrations 
shall be between 6.0 by volume per cen-
tum and the motor assembly natural 
gas concentration just before ignition 
of each test. Each externally visible 
flame-arresting path fit shall be ob-
served for discharge of flames for at 
least two of the tests, including one 
with coal dust added. 

(ii) A single spark source is used for 
all testing. Pressure shall be measured 
at each end of the winding compart-
ment simultaneously during all tests. 
Quantity and location of test holes 
shall permit ignition on each end of the 
winding compartment and recording of 
pressure on the same and opposite ends 
as the ignition. 

(iii) Motor assemblies incorporating 
a conduit box shall have the pressure 
in the conduit box recorded simulta-
neously with the other measured pres-
sures during all tests. Quantity and lo-
cation of test holes in the conduit box 
shall permit ignition and recording of 
pressure as required in paragraphs 
(c)(1) and (c)(4)(i) of this section. 

(iv) The motor assembly shall be 
completely purged and recharged with 
a fresh explosive gas mixture from the 
chamber or by injection after each 
test. The chamber shall be completely 
purged and recharged with a fresh ex-
plosive gas mixture as necessary. The 
oxygen level of the chamber gas mix-
ture shall be no less than 18 percent by 
volume for testing. In the absence of 
oxygen monitoring equipment, the 
maximum number of tests conducted 
before purging shall be less than or 
equal to the chamber volume divided 
by forty times the volume occupied by 
the motor assembly. 

(c) Test procedures. (1) Eight tests at 
9.4 ±0.4 percent methane by volume 
within the winding compartment shall 
be conducted, with the rotor stationary 
during four tests and rotating at rated 
speed (rpm) during four tests. The igni-
tion shall be at one end of the winding 
compartment for two stationary and 
two rotating tests, and then switched 
to the opposite end for the remaining 
four tests. If a nonisolated conduit box 
is used, then two additional tests, one 
stationary and one rotating, shall be 
conducted with ignition in the conduit 
box at a point furthest away from the 
opening between the conduit box and 
the winding compartment. 

(2) Four tests at 7.0 ±0.3 percent 
methane by volume within the winding 
compartment shall be conducted with 
the rotor stationary, 2 ignitions at 
each end. 

(3) Four tests at 9.4 ±0.4 percent 
methane by volume plus coal dust shall 
be conducted. A quantity of coal dust 
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equal to 0.05 ounces per cubic foot of 
internal free volume of the winding 
compartment plus the nonisolated con-
duit box shall be introduced into each 
end of the winding compartment and 
nonisolated conduit box to coat the in-
terior surface before conducting the 
first of the four tests. The coal dust in-
troduced into the conduit box shall be 
proportional to its volume. The re-
maining coal dust shall be equally di-
vided between the winding compart-
ment ends. For two tests, one sta-
tionary and one rotating, the ignition 
shall be either in the conduit box or 
one end of the connected winding com-
partment, whichever produced the 
highest pressure in the previous tests. 
The two remaining tests, one sta-
tionary and one rotating, shall be con-
ducted with the ignition in the winding 
compartment end furthest away from 
the conduit box. 

(4) For motor assemblies incor-
porating a conduit box which is iso-
lated from the winding compartment 
by an isolating barrier the following 
additional tests shall be conducted— 

(i) For conduit boxes with an internal 
free volume greater than 150 cubic 
inches, two ignition points shall be 
used, one as close to the geometric cen-
ter of the conduit box as practical and 
the other at the furthest point away 
from the isolating barrier between the 
conduit box and the winding compart-
ment. Recording of pressure shall be on 
the same and opposite sides as the igni-
tion point furthest from the isolating 
barrier between the conduit box and 
the winding compartment. Conduit 
boxes with an internal free volume of 
150 cubic inches or less shall have one 
test hole for ignition located as close 
to the geometric center of the conduit 
box as practical and one for recording 
of pressure located on a side of the con-
duit box. 

(ii) The conduit box shall be tested 
separately. Six tests at 9.4 ±0.4 percent 
methane by volume within the conduit 
box shall be conducted followed by two 
tests at 7.0 ±0.3 percent methane by 
volume. Then two tests at 9.4 ±0.4 per-
cent methane by volume with a quan-
tity of coal dust equal to 0.05 ounces 
per cubic foot of internal free volume 
of the conduit box and meeting the 
specifications in paragraph (c)(3) of 

this section shall be conducted. For 
conduit boxes with an internal free vol-
ume of more than 150 cubic inches, the 
number of tests shall be evenly divided 
between each ignition point. 

(iii) The motor assembly shall be 
tested following removal of the iso-
lating barrier or one sectionalizing ter-
minal (as applicable). Six tests at 9.4 
±0.4 percent methane by volume in the 
winding compartment and conduit box 
shall be conducted using three ignition 
locations. The ignition shall be at one 
end of the winding compartment for 
one stationary and one rotating test; 
the opposite end for one stationary and 
one rotating test; and at the ignition 
point that produced the highest pres-
sure on the previous test in paragraph 
(c)(4)(ii) of this section in the conduit 
box for one stationary and one rotating 
test. Motor assemblies that use mul-
tiple sectionalizing terminals shall 
have one test conducted as each addi-
tional terminal is removed. Each of 
these tests shall use the rotor state and 
ignition location that produced the 
highest pressure in the previous tests. 

(d) A motor assembly incorporating a 
conduit box that is isolated from the 
winding compartment that exhibits 
pressures exceeding 110 psig, while test-
ing during removal of any or all iso-
lating barriers as specified in para-
graph (c)(4) of this section, shall have a 
warning statement on the approval 
plate. This statement shall warn that 
the isolating barrier must be main-
tained to ensure the explosion-proof in-
tegrity of the motor assembly. A state-
ment is not required when the motor 
assembly has withstood a static pres-
sure of twice the maximum pressure re-
corded in the explosion tests of para-
graph (c)(4) of this section. The static 
pressure test shall be conducted on the 
motor assembly with all isolating bar-
riers removed, and in accordance with 
§ 7.307 of this part. 

(e) Acceptable performance. Explosion 
tests of a motor assembly shall not re-
sult in— 

(1) Discharge of flames. 
(2) Ignition of the explosive mixture 

surrounding the motor assembly in the 
chamber. 

(3) Development of afterburning. 
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(4) Rupture of any part of the motor 
assembly or any panel or divider with-
in the motor assembly. 

(5) Clearances, in excess of those 
specified in this subpart, along acces-
sible flame-arresting paths, following 
any necessary retightening of fas-
tenings. 

(6) Pressure exceeding 110 psig, ex-
cept as provided in paragraph (d) of 
this section unless the motor assembly 
has withstood a static pressure of twice 
the maximum pressure recorded in the 
explosion tests of this section following 
the static pressure test procedures of 
§ 7.307 of this part. 

(7) Permanent deformation greater 
than 0.040 inches per linear foot. 

§ 7.307 Static pressure test. 

(a) Test procedure. (1) The enclosure 
shall be internally pressurized to a 
minimum of 150 psig and the pressure 
maintained for a minimum of 10 sec-
onds. 

(2) Following the pressure hold, the 
pressure shall be removed and the pres-
surizing agent removed from the enclo-
sure. 

(b) Acceptable performance. (1) The en-
closure during pressurization shall not 
exhibit— 

(i) Leakage through welds or casting; 
or 

(ii) Rupture of any part that affects 
the explosion-proof integrity of the en-
closure. 

(2) The enclosure following removal 
of the pressurizing agent shall not ex-
hibit— 

(i) Visible cracks in welds; 
(ii) Permanent deformation exceed-

ing 0.040 inches per linear foot; or 
(iii) Clearances, in excess of those 

specified in this subpart, along acces-
sible flame-arresting paths, following 
any necessary retightening of fas-
tenings. 

§ 7.308 Lockwasher equivalency test. 

(a) Test procedure. (1) Each test sam-
ple shall be an assembly consisting of a 
fastening with a locking device. Each 
standard sample shall be an assembly 
consisting of a fastening with a lock-
washer. 

(2) Five standard samples and five 
test samples shall be tested. 

(3) Each standard and test sample 
shall use a new fastening of the same 
specifications as being used on the 
motor assembly. 

(4) A new tapped hole shall be used 
for each standard and test sample. The 
hole shall be of the same specifications 
as used on the motor assembly. 

(5) Each standard and test sample 
shall be inserted in the tapped hole and 
continuously and uniformly tightened 
at a speed not to exceed 30 rpm until 
the fastening’s proof load is achieved. 
The torquing device shall not contact 
the locking device or the threaded por-
tion of the fastening. 

(6) Each standard and test sample 
shall be engaged and disengaged for 15 
full cycles. 

(b) Acceptable performance. The min-
imum torque value required to start re-
moval of the fastening from the in-
stalled position (minimum breakway 
torque) for any cycle of any test sam-
ple shall be greater than or equal to 
the average breakway torque of each 
removal cycle of every standard sam-
ple. 

§ 7.309 Approval marking. 

Each approved motor assembly shall 
be identified by a legible and perma-
nent approval plate inscribed with the 
assigned MSHA approval number and a 
warning statement as specified in 
§ 7.306(d) of this part. The plate shall be 
securely attached to the motor assem-
bly in a manner that does not impair 
any explosion-proof characteristics. 

§ 7.310 Post-approval product audit. 

Upon request by MSHA but not more 
than once a year, except for cause, the 
approval holder shall make a motor as-
sembly available for audit at no cost. 

§ 7.311 Approval checklist. 

Each motor assembly bearing an 
MSHA approval marking shall be ac-
companied by a list of items necessary 
for maintenance of the motor assembly 
as approved. 
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