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under the supervision of someone fa-
miliar with the proper practices with
reference to their construction and use.

(ii) All manifolds and parts used in
methods of manifolding shall be used
only for the gas or gases for which they
are approved.

(iii) When acetylene cylinders are
coupled, approved flash arresters shall
be installed between each cylinder and
the coupler block. For outdoor use
only, and when the number of cylinders
coupled does not exceed three, one
flash arrester installed between the
coupler block and regulator is accept-
able.

(iv) The aggregate capacity of fuel-
gas cylinders connected to a portable
manifold inside a building shall not ex-
ceed 3,000 cubic feet (84 m?3) of gas.

(v) Acetylene and liquefied fuel-gas
cylinders shall be manifolded in a
vertical position.

(vi) The pressure in the gas cylinders
connected to and discharged simulta-
neously through a common manifold
shall be approximately equal.

(d) Service piping systems—(1) Materials
and design. (i)(A) Piping and fittings
shall comply with section 2, Industrial
Gas and Air Piping Systems, of the
American National Standard Code for
Pressure Piping ANSI B31.1, 1967, which
is incorporated by reference as speci-
fied in §1910.6, insofar as it does not
conflict with paragraphs (d)(1)(i)(A)(1)
and (d)(1)(i)(A)(2) of this section:

(1) Pipe shall be at least Schedule 40
and fittings shall be at least standard
weight in sizes up to and including 6-
inch nominal.

(2) Copper tubing shall be Types K or
L in accordance with the Standard
Specification for Seamless Copper
Water Tube, ASTM B88-66a, which is
incorporated by reference as specified
in §1910.6.

(B) Piping shall be steel, wrought
iron, brass or copper pipe, or seamless
copper, brass or stainless steel tubing,
except as provided in paragraphs
(d)(2)(ii) and (d)(1)(iii) of this section.

(ii)(A) Oxygen piping and fittings at
pressures in excess of 700 psi (4.8 MPa),
shall be stainless steel or copper alloys.

(B) Hose connections and hose com-
plying with paragraph (e)(5) of this sec-
tion may be used to connect the outlet
of a manifold pressure regulator to pip-
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ing providing the working pressure of
the piping is 250 psi (1.7 MPa) or less
and the length of the hose does not ex-
ceed 5 feet (1.5 m). Hose shall have a
minimum bursting pressure of 1,000
psig (6.8 MPa).

(C) When oxygen is supplied to a
service piping system from a low-pres-
sure oxygen manifold without an inter-
vening pressure regulating device, the
piping system shall have a minimum
design pressure of 250 psig (1.7 MPa). A
pressure regulating device shall be used
at each station outlet when the con-
nected equipment is for use at pres-
sures less than 250 psig (1.7 MPa).

(iii)(A) Piping for acetylene or
acetylenic compounds shall be steel or
wrought iron.

(B) Unalloyed copper shall not be
used for acetylene or acetylenic com-
pounds except in listed equipment.

(2) Piping joints. (i) Joints in steel or
wrought iron piping shall be welded,
threaded or flanged. Fittings, such as
ells, tees, couplings, and unions, may
be rolled, forged or cast steel, malle-
able iron or nodular iron. Gray or
white cast iron fittings are prohibited.

(if) Joints in brass or copper pipe
shall be welded, brazed, threaded, or
flanged. If of the socket type, they
shall be brazed with silver-brazing
alloy or similar high melting point
(not less than 800 °F (427 °C)) filler
metal.

(iii) Joints in seamless copper, brass,
or stainless steel tubing shall be ap-
proved gas tubing fittings or the joints
shall be brazed. If of the socket type,
they shall be brazed with silver-brazing
alloy or similar high melting point
(not less than 800 °F (427 °C)) filler
metal.

(3) Installation. (i) Distribution lines
shall be installed and maintained in a
safe operating condition.

(ii) All piping shall be run as directly
as practicable, protected against phys-
ical damage, proper allowance being
made for expansion and contraction,
jarring and vibration. Pipe laid under-
ground in earth shall be located below
the frost line and protected against
corrosion. After assembly, piping shall
be thoroughly blown out with air, ni-
trogen, or carbon dioxide to remove
foreign materials. For oxygen piping,
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only oil-free air, oil-free nitrogen, or
oil-free carbon dioxide shall be used.

(iii) Only piping which has been weld-
ed or brazed shall be installed in tun-
nels, trenches or ducts. Shutoff valves
shall be located outside such conduits.
Oxygen piping may be placed in the
same tunnel, trench or duct with fuel-
gas pipelines, provided there is good
natural or forced ventilation.

(iv) Low points in piping carrying
moist gas shall be drained into drip
pots constructed so as to permit pump-
ing or draining out the condensate at
necessary intervals. Drain valves shall
be installed for this purpose having
outlets normally closed with screw
caps or plugs. No open end valves or
petcocks shall be used, except that in
drips located out of doors, under-
ground, and not readily accessible,
valves may be used at such points if
they are equipped with means to secure
them in the closed position. Pipes lead-
ing to the surface of the ground shall
be cased or jacketed where necessary
to prevent loosening or breaking.

(v) Gas cocks or valves shall be pro-
vided for all buildings at points where
they will be readily accessible for shut-
ting off the gas supply to these build-
ings in any emergency. There shall also
be provided a shutoff valve in the dis-
charge line from the generator, gas
holder, manifold or other source of sup-
ply.

(vi) Shutoff valves shall not be in-
stalled in safety relief lines in such a
manner that the safety relief device
can be rendered ineffective.

(vii) Fittings and lengths of pipe
shall be examined internally before as-
sembly and, if necessary freed from
scale or dirt. Oxygen piping and fit-
tings shall be washed out with a suit-
able solution which will effectively re-
move grease and dirt but will not react
with oxygen. Hot water solutions of
caustic soda or trisodium phosphate
are effective cleaning agents for this
purpose.

(viii) Piping shall be thoroughly
blown out after assembly to remove
foreign materials. For oxygen piping,
oil-free air, oil-free nitrogen, or oil-free
carbon dioxide shall be used. For other
piping, air or inert gas may be used.

(ixX) When flammable gas lines or
other parts of equipment are being
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purged of air or gas, open lights or
other sources of ignition shall not be
permitted near uncapped openings.

(X) No welding or cutting shall be
performed on an acetylene or oxygen
pipeline, including the attachment of
hangers or supports, until the line has
been purged. Only oil-free air, oil-free
nitrogen, or oil-free carbon dioxide
shall be used to purge oxygen lines.

(4) Painting and signs. (i) Underground
pipe and tubing and outdoor ferrous
pipe and tubing shall be covered or
painted with a suitable material for
protection against corrosion.

(ii) Aboveground piping systems shall
be marked in accordance with the
American National Standard Scheme
for the Identification of Piping Sys-
tems, ANSI A13.1-1956, which is incor-
porated by reference as specified in
§1910.6.

(iii) Station outlets shall be marked
to indicate the name of the gas.

(5) Testing. (i) Piping systems shall be
tested and proved gastight at 1% times
the maximum operating pressure, and
shall be thoroughly purged of air before
being placed in service. The material
used for testing oxygen lines shall be
oil free and noncombustible. Flames
shall not be used to detect leaks.

(if) When flammable gas lines or
other parts of equipment are being
purged of air or gas, sources of ignition
shall not be permitted near uncapped
openings.

(e) Protective equipment, hose, and reg-
ulators—(1) General. Equipment shall be
installed and used only in the service
for which it is approved and as rec-
ommended by the manufacturer.

(2) Pressure relief devices. Service pip-
ing systems shall be protected by pres-
sure relief devices set to function at
not more than the design pressure of
the systems and discharging upwards
to a safe location.

(3) Piping protective equipment. (i) The
fuel-gas and oxygen piping systems, in-
cluding portable outlet headers shall
incorporate the protective equipment
shown in Figures Q-1, Q-2, and Q-3.
When only a portion of a fuel-gas sys-
tem is to be used with oxygen, only
that portion need comply with this

paragraph (e)(3)(i).
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(ii) Approved protective equipment
(designated Pg in Figures Q-1, Q-2, and
Q-3) shall be installed in fuel-gas pip-
ing to prevent:

(A) Backflow of oxygen into the fuel-
gas supply system;

(B) Passage of a flash back into the
fuel-gas supply system; and

(C) Excessive back pressure of oxygen
in the fuel-gas supply system. The
three functions of the protective equip-
ment may be combined in one device or
may be provided by separate devices.

(1) The protective equipment shall be
located in the main supply line, as in
Figure Q-1 or at the head of each
branch line, as in Figure Q-2 or at each
location where fuel-gas is withdrawn,
as in Figure Q-3. Where branch lines
are of 2-inch pipe size or larger or of
substantial length, protective equip-
ment (designated as Pg) shall be lo-
cated as shown in either Q-2 and Q-3.

at fuel gas station outlet
S,~~-Backflow prevention device(s)
at oxygen station outlet

(2) Backflow protection shall be pro-
vided by an approved device that will
prevent oxygen from flowing into the
fuel-gas system or fuel from flowing
into the oxygen system (see Sg, Figures
Q-1 and Q-2).

(3) Flash-back protection shall be
provided by an approved device that
will prevent flame from passing into
the fuel-gas system.

(4) Back-pressure protection shall be
provided by an approved pressure-relief
device set at a pressure not greater
than the pressure rating of the back-
flow or the flashback protection de-
vice, whichever is lower. The pressure-
relief device shall be located on the
downstream side of the backflow and
flashback protection devices. The vent
from the pressure-relief device shall be
at least as large as the relief device
inlet and shall be installed without low
points that may collect moisture. If
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low points are unavoidable, drip pots
with drains closed with screw plugs or
caps shall be installed at the low
points. The vent terminus shall not en-
danger personnel or property through
gas discharge; shall be located away
from ignition sources; and shall termi-
nate in a hood or bend.

(iii) If pipeline protective equipment
incorporates a liquid, the liquid level
shall be maintained, and a suitable
antifreeze may be used to prevent
freezing.

(iv) Fuel gas for use with equipment
not requiring oxygen shall be with-
drawn upstream of the piping protec-
tive devices.

(4) Station outlet protective equipment.
(i) A check valve, pressure regulator,
hydraulic seal, or combination of these
devices shall be provided at each sta-
tion outlet, including those on portable
headers, to prevent backflow, as shown
in Figures Q-1, Q-2, and Q-3 and des-
ignated as Sg and So.

(i) When approved pipeline protec-
tive equipment (designated Pg) is lo-
cated at the station outlet as in Figure
Q-3, no additional check valve, pres-
sure regulator, or hydraulic seal is re-
quired.

(iii) A shutoff valve (designated Ve
and Vo) shall be installed at each sta-
tion outlet and shall be located on the
upstream side of other station outlet
equipment.

(iv) If the station outlet is equipped
with a detachable regulator, the outlet
shall terminate in a union connection
that complies with the Regulator Con-
nection Standards, 1958, Compressed
Gas Association, which is incorporated
by reference as specified in §1910.6.

(v) If the station outlet is connected
directly to a hose, the outlet shall ter-
minate in a union connection com-
plying with the Standard Hose Connec-
tion Specifications, 1957, Compressed
Gas Association, which is incorporated
by reference as specified in §1910.6.

(vi) Station outlets may terminate in
pipe threads to which permanent con-
nections are to be made, such as to a
machine.

(vii) Station outlets shall be
equipped with a detachable outlet seal
cap secured in place. This cap shall be
used to seal the outlet except when a
hose, a regulator, or piping is attached.
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(viii) Where station outlets are
equipped with approved backflow and
flashback protective devices, as many
as four torches may be supplied from
one station outlet through rigid piping,
provided each outlet from such piping
is equipped with a shutoff valve and
provided the fuel-gas capacity of any
one torch does not exceed 15 cubic feet
(0.42 m3) per hour. This paragraph
(e)(4)(viii) does not apply to machines.

(5) Hose and hose connections. (i) Hose
for oxy-fuel gas service shall comply
with the Specification for Rubber
Welding Hose, 1958, Compressed Gas As-
sociation and Rubber Manufacturers
Association, which is incorporated by
reference as specified in §1910.6.

(if) When parallel lengths of oxygen
and acetylene hose are taped together
for convenience and to prevent tan-
gling, not more than 4 inches (10.2 cm)
out of 12 inches (30.5 cm) shall be cov-
ered by tape.

(iii) Hose connections shall comply
with the Standard Hose Connection
Specifications, 1957, Compressed Gas
Association.

(iv) Hose connections shall be
clamped or otherwise securely fastened
in a manner that will withstand, with-
out leakage, twice the pressure to
which they are normally subjected in
service, but in no case less than a pres-
sure of 300 psi (2.04 MPa). Oil-free air or
an oil-free inert gas shall be used for
the test.

(v) Hose showing leaks, burns, worn
places, or other defects rendering it
unfit for service shall be repaired or re-
placed.

(6) Pressure-reducing regulators. (i)
Pressure-reducing regulators shall be
used only for the gas and pressures for
which they are intended. The regulator
inlet connections shall comply with
Regulator Connection Standards, 1958,
Compressed Gas Association.

(ii) When regulators or parts of regu-
lators, including gages, need repair, the
work shall be performed by skilled me-
chanics who have been properly in-
structed.

(iii) Gages on oxygen regulators shall
be marked ‘““USE NO OIL.”’

(iv) Union nuts and connections on
regulators shall be inspected before use
to detect faulty seats which may cause
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leakage of gas when the regulators are
attached to the cylinder valves.

(f) Acetylene generators—(1) Approval
and marking. (i) Generators shall be of
approved construction and shall be
plainly marked with the maximum
rate of acetylene in cubic feet per hour
for which they are designed; the weight
and size of carbide necessary for a sin-
gle charge; the manufacturer’s name
and address; and the name or number
of the type of generator.

(ii) Carbide shall be of the size
marked on the generator nameplate.

(2) Rating and pressure limitations. (i)
The total hourly output of a generator
shall not exceed the rate for which it is
approved and marked. Unless specifi-
cally approved for higher ratings, car-
bide-feed generators shall be rated at 1
cubic foot (0.028 m3) per hour per pound
of carbide required for a single com-
plete charge.

(ii) Relief valves shall be regularly
operated to insure proper functioning.
Relief valves for generating chambers
shall be set to open at a pressure not in
excess of 15 psig (103 kPa gauge pres-
sure). Relief valves for hydraulic back
pressure valves shall be set to open at
a pressure not in excess of 20 psig (137
kPa gauge pressure).

(iii) Nonautomatic generators shall
not be used for generating acetylene at
pressures exceeding | psig (7 kPa gauge
pressure), and all water overflows shall
be visible.

(3) Location. The space around the
generator shall be ample for free, unob-
structed operation and maintenance
and shall permit ready adjustment and
charging.

(4) Stationary acetylene generators
(automatic and nonautomatic). (i)(A) The
foundation shall be so arranged that
the generator will be level and so that
no excessive strain will be placed on
the generator or its connections.
Acetylene generators shall be ground-
ed.

(B) Generators shall be placed where
water will not freeze. The use of com-
mon salt (sodium chloride) or other
corrosive chemicals for protection
against freezing is not permitted. (For
heating systems see paragraph
(F)(6)(iii) of this section.)

(C) Except when generators are pre-
pared in accordance with paragraph
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(F)(7)(v) of this section, sources of igni-
tion shall be prohibited in outside gen-

erator houses or inside generator
rooms.
(D) Water shall not be supplied

through a continuous connection to
the generator except when the gener-
ator is provided with an adequate open
overflow or automatic water shutoff
which will effectively prevent over-
filling of the generator. Where a non-
continuous connection is used, the sup-
ply line shall terminate at a point not
less than 2 inches (5 cm) above the reg-
ularly provided opening for filling so
that the water can be observed as it en-
ters the generator.

(E) Unless otherwise specifically ap-
proved, generators shall not be fitted
with continuous drain connections
leading to sewers, but shall discharge
through an open connection into a
suitably vented outdoor receptacle or
residue pit which may have such con-
nections. An open connection for the
sludge drawoff is desirable to enable
the generator operator to observe leak-
age of generating water from the drain
valve or sludge cock.

(ii)(A) Each generator shall be pro-
vided with a vent pipe.

(B) The escape or relief pipe shall be
rigidly installed without traps and so
that any condensation will drain back
to the generator.

(C) The escape or relief pipe shall be
carried full size to a suitable point out-
side the building. It shall terminate in
a hood or bend located at least 12 feet
(3.7 m) above the ground, preferably
above the roof, and as far away as prac-
ticable from windows or other openings
into buildings and as far away as prac-
ticable from sources of ignition such as
flues or chimneys and tracks used by
locomotives. Generating chamber relief
pipes shall not be inter-connected but
shall be separately led to the outside
air. The hood or bend shall be so con-
structed that it will not be obstructed
by rain, snow, ice, insects, or birds.
The outlet shall be at least 3 feet (0.9
m) from combustible construction.

(iii)(A) Gas holders shall be con-
structed on the gasometer principle,
the bell being suitably guided. The gas
bell shall move freely without tend-
ency to bind and shall have a clearance
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of at least 2 inches (5 cm) from the
shell.

(B) The gas holder may be located in
the generator room, in a separate room
or out of doors. In order to prevent col-
lapse of the gas bell or infiltration of
air due to a vacuum caused by the com-
pressor or booster pump or cooling of
the gas, a compressor or booster cutoff
shall be provided at a point 12 inches
(0.3 m) or more above the landing point
of the bell. When the gas holder is lo-
cated indoors, the room shall be venti-
lated in accordance with paragraph
(f)(6)(ii) of this section and heated and
lighted in accordance with paragraphs
F)(6)(iii) and (F)(6)(iv) of this section.

(C) When the gas holder is not lo-
cated within a heated building, gas
holder seals shall be protected against
freezing.

(D) Means shall be provided to stop
the generator-feeding mechanism be-
fore the gas holder reaches the upper
limit of its travel.

(E) When the gas holder is connected
to only one generator, the gas capacity
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of the holder shall be not less than one-
third of the hourly rating of the gener-
ator.

(F) If acetylene is used from the gas
holder without increase in pressure at
some points but with increase in pres-
sure by a compressor or booster pump
at other points, approved piping pro-
tective devices shall be installed in
each supply line. The low-pressure pro-
tective device shall be located between
the gas holder and the shop piping, and
the medium-pressure protective device
shall be located between the com-
pressor or booster pump and the shop
piping (see Figure Q-4). Approved pro-
tective equipment (designated Pg) is
used to prevent: Backflow of oxygen
into the fuel-gas supply system; pas-
sage of a flashback into the fuel-gas
supply system; and excessive back
pressure of oxygen in the fuel-gas sup-
ply system. The three functions of the
protective equipment may be combined
in one device or may be provided by
separate devices.

LOW -PRESSURE
PROTECTIVE

PIPING
DEVICE

e

ACETYLENE
HOLDER

ACETYLENE COMPRESSOR
OR BOOSTER PUMP

PIPING PROTECTIVE DEVICE

/1

SHOP PIPING

MEDIUM -PRESSURE

Figure Q-4
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(iv)(A) The compressor or booster
system shall be of an approved type.

(B) Wiring and electric equipment in
compressor or booster pump rooms or
enclosures shall conform to the provi-
sions of subpart S of this part for Class
I, Division 2 locations.

(C) Compressors and booster pump
equipment shall be located in well-ven-
tilated areas away from open flames,
electrical or mechanical sparks, or
other ignition sources.

(D) Compressor or booster pumps
shall be provided with pressure relief
valves which will relieve pressure ex-
ceeding 15 psig (103 kPa gauge pressure)
to a safe outdoor location as provided
in paragraph (f)(4)(ii) of this section, or
by returning the gas to the inlet side
or to the gas supply source.

(E) Compressor or booster pump dis-
charge outlets shall be provided with
approved protective equipment. (See
paragraph (e) of this section.)

(5) Portable acetylene generators. (i)(A)
All portable generators shall be of a
type approved for portable use.

(B) Portable generators shall not be
used within 10 feet (3 m) of combustible
material other than the floor.

(C) Portable generators shall not be
used in rooms of total volume less than
35 times the total gas-generating ca-
pacity per charge of all generators in
the room. Generators shall not be used
in rooms having a ceiling height of less
than 10 feet (3 m). (To obtain the gas-
generating capacity in cubic feet per
charge, multiply the pounds of carbide
per charge by 4.5.)

(D) Portable generators shall be pro-
tected against freezing. The use of salt
or other corrosive chemical to prevent
freezing is prohibited.

(ii)(A) Portable generators shall be
cleaned and recharged and the air mix-
ture blown off outside buildings.

(B) When charged with carbide, port-
able generators shall not be moved by
crane or derrick.

(C) When not in use, portable genera-
tors shall not be stored in rooms in
which open flames are used unless the
generators contain no carbide and have
been thoroughly purged of acetylene.
Storage rooms shall be well ventilated.

(D) When portable acetylene genera-
tors are to be transported and operated
on vehicles, they shall be securely an-
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chored to the vehicles. If transported
by truck, the motor shall be turned off
during charging, cleaning, and gener-
ating periods.

(E) Portable generators shall be lo-
cated at a safe distance from the weld-
ing position so that they will not be ex-
posed to sparks, slag, or misdirection
of the torch flame or overheating from
hot materials or processes.

(6) Outside generator houses and inside
generator rooms for stationary acetylene
generators. (i)(A) No opening in any
outside generator house shall be lo-
cated within 5 feet (1.5 m) of any open-
ing in another building.

(B) Walls, floors, and roofs of outside
generator houses shall be of non-
combustible construction.

(C) When a part of the generator
house is to be used for the storage or
manifolding of oxygen cylinders, the
space to be so occupied shall be sepa-
rated from the generator or carbide
storage section by partition walls con-
tinuous from floor to roof or ceiling, of
the type of construction stated in para-
graph (f)(6)(i)(H) of this section. Such
separation walls shall be without open-
ings and shall be joined to the floor,
other walls and ceiling or roof in a
manner to effect a permanent gas-tight
joint.

(D) Exit doors shall be located so as
to be readily accessible in case of emer-
gency.

(E) Explosion venting for outside
generator houses and inside generator
rooms shall be provided in exterior
walls or roofs. The venting areas shall
be equal to not less than 1 square foot
(0.09 m2) per 50 cubic feet (1.4 m3) of
room volume and may consist of any
one or any combination of the fol-
lowing: Walls of light, noncombustible
material preferably single-thickness,
single-strength glass; lightly fastened
hatch covers; lightly fastened swinging
doors in exterior walls opening out-
ward; lightly fastened walls or roof de-
signed to relieve at a maximum pres-
sure of 25 pounds per square foot (0.001
MPa).

(F) The installation of acetylene gen-
erators within buildings shall be re-
stricted to buildings not exceeding one
story in height; provided, however, that
this will not be construed as prohib-
iting such installations on the roof or

689



§1910.253

top floor of a building exceeding such
height.

(G) Generators installed inside build-
ings shall be enclosed in a separate
room.

(H) The walls, partitions, floors, and
ceilings of inside generator rooms shall
be of noncombustible construction hav-
ing a fire-resistance rating of at least 1
hour. The walls or partitions shall be
continuous from floor to ceiling and
shall be securely anchored. At least
one wall of the room shall be an exte-
rior wall.

(1) Openings from an inside generator
room to other parts of the building
shall be protected by a swinging type,
self-closing fire door for a Class B
opening and having a rating of at least
1 hour. Windows in partitions shall be
wired glass and approved metal frames
with fixed sash. Installation shall be in
accordance with the Standard for the
Installation of Fire Doors and Win-
dows, NFPA 80-1970, which is incor-
porated by reference as specified in
§1910.6.

(ii) Inside generator rooms or outside
generator houses shall be well venti-
lated with vents located at floor and
ceiling levels.

(iii) Heating shall be by steam, hot
water, enclosed electrically heated ele-
ments or other indirect means. Heating
by flames or fires shall be prohibited in
outside generator houses or inside gen-
erator rooms, or in any enclosure com-
municating with them.

(iv)(A) Generator houses or rooms
shall have natural light during day-
light hours. Where artificial lighting is
necessary it shall be restricted to elec-
tric lamps installed in a fixed position.
Unless specifically approved for use in
atmospheres containing acetylene,
such lamps shall be provided with en-
closures of glass or other noncombus-
tible material so designed and con-
structed as to prevent gas vapors from
reaching the lamp or socket and to re-
sist breakage. Rigid conduit with
threaded connections shall be used.

(B) Lamps installed outside of wired-
glass panels set in gas-tight frames in
the exterior walls or roof of the gener-
ator house or room are acceptable.

(v) Electric switches, telephones, and
all other electrical apparatus which
may cause a spark, unless specifically
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approved for use inside acetylene gen-
erator rooms, shall be located outside
the generator house or in a room or
space separated from the generator
room by a gas-tight partition, except
that where the generator system is de-
signed so that no carbide fill opening
or other part of the generator is open
to the generator house or room during
the operation of the generator, and so
that residue is carried in closed piping
from the residue discharge valve to a
point outside the generator house or
room, electrical equipment in the gen-
erator house or room shall conform to
the provisions of subpart S of this part
for Class I, Division 2 locations.

(7) Maintenance and operation. (i) Un-
authorized persons shall not be per-
mitted in outside generator houses or
inside generator rooms.

(A) Operating instructions shall be
posted in a conspicuous place near the
generator or kept in a suitable place
available for ready reference.

(B) When recharging generators the
order of operations specified in the in-
structions supplied by the manufac-
turer shall be followed.

(C) In the case of batch-type genera-
tors, when the charge of carbide is ex-
hausted and before additional carbide
is added, the generating chamber shall
always be flushed out with water, re-
newing the water supply in accordance
with the instruction card furnished by
the manufacturer.

(D) The water-carbide residue mix-
ture drained from the generator shall
not be discharged into sewer pipes or
stored in areas near open flames. Clear
water from residue settling pits may be
discharged into sewer pipes.

(if) The carbide added each time the
generator is recharged shall be suffi-
cient to refill the space provided for
carbide without ramming the charge.
Steel or other ferrous tools shall not be
used in distributing the charge.

(iii) Generator water chambers shall
be kept filled to proper level at all
times except while draining during the
recharging operation.

(iv) Whenever repairs are to be made
or the generator is to be charged or
carbide is to be removed, the water
chamber shall be filled to the proper
level.
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(v) Previous to making repairs in-
volving welding, soldering, or other hot
work or other operations which
produce a source of ignition, the car-
bide charge and feed mechanism shall
be completely removed. All acetylene
shall be expelled by completely flood-
ing the generator shell with water and
the generator shall be disconnected
from the piping system. The generator
shall be kept filled with water, if pos-
sible, or positioned to hold as much
water as possible.

(vi) Hot repairs shall not be made in
a room where there are other genera-
tors unless all the generators and pip-
ing have been purged of acetylene.

(g) Calcium carbide storage—(1) Pack-
aging. (i) Calcium carbide shall be con-
tained in metal packages of sufficient
strength to prevent rupture. The pack-
ages shall be provided with a screw top
or equivalent. These packages shall be
constructed water- and air-tight. Sol-
der shall not be used in such a manner
that the package would fail if exposed
to fire.

(ii) Packages containing calcium car-
bide shall be conspicuously marked
““Calcium Carbide—Dangerous If Not
Kept Dry’’ or with equivalent warning.

(iii) Caution: Metal tools, even the
so-called spark resistant type may
cause ignition of an acetylene and air
mixture when opening carbide con-
tainers.

(iv) Sprinkler systems shall not be
installed in carbide storage rooms.

(2) Storage indoors. (i) Calcium car-
bide in quantities not to exceed 600
pounds (272.2 kg) may be stored indoors
in dry, waterproof, and well-ventilated
locations.

(A) Calcium carbide not exceeding 600
pounds (272.2 kg) may be stored indoors
in the same room with fuel-gas cyl-
inders.

(B) Packages of calcium carbide, ex-
cept for one of each size, shall be kept
sealed. The seals shall not be broken
when there is carbide in excess of 1
pound (0.5 kg) in any other unsealed
package of the same size of carbide in
the room.

(ii) Calcium carbide exceeding 600
pounds (272.2 kg) but not exceeding
5,000 pounds (2,268 kg) shall be stored:

(A) In accordance with paragraph
(9)(2)(iii) of this section;
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(B) In an inside generator room or
outside generator house; or

(C) In a separate room in a one-story
building which may contain other oc-
cupancies, but without cellar or base-
ment beneath the carbide storage sec-
tion. Such rooms shall be constructed
in accordance with paragraphs
®@6)(1)(H) and (F)(6)(i)(1) of this section
and ventilated in accordance with
paragraph (f)(6)(ii) of this section.
These rooms shall be used for no other
purpose.

(iii) Calcium carbide in excess of 5,000
pounds (2,268 kg) shall be stored in one-
story buildings without cellar or base-
ment and used for no other purpose, or
in outside generator houses. If the stor-
age building is of noncombustible con-
struction, it may adjoin other one-
story buildings if separated therefrom
by unpierced firewalls; if it is detached
less than 10 feet (3 m) from such build-
ing or buildings, there shall be no open-
ing in any of the mutually exposing
sides of such buildings within 10 feet (3
m). If the storage building is of com-
bustible construction, it shall be at
least 20 feet (6.1 m) from any other one-
or two-story building, and at least 30
feet (9.1 m) from any other building ex-
ceeding two stories.

(3) Storage outdoors. (i) Calcium car-
bide in unopened metal containers may
be stored outdoors.

(if) Carbide containers to be stored
outdoors shall be examined to make
sure that they are in good condition.
Periodic reexaminations shall be made
for rusting or other damage to a con-
tainer that might affect its water or
air tightness.

(iii) The bottom tier of each row
shall be placed on wooden planking or
equivalent, so that the containers will
not come in contact with the ground or
ground water.

(iv) Containers of carbide which have
been in storage the longest shall be
used first.

[55 FR 13696, Apr. 11, 1990, as amended at 55
FR 32015, Aug 6, 1990; 55 FR 46053, Nov. 1, 1990;
61 FR 9241, Mar. 7, 1996]

§1910.254 Arc welding and cutting.

(a) General—(1) Equipment selection.
Welding equipment shall be chosen for
safe application to the work to be done
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as specified in paragraph (b) of this sec-
tion.

(2) Installation. Welding equipment
shall be installed safely as specified by
paragraph (c) of this section.

(3) Instruction. Workmen designated
to operate arc welding equipment shall
have been properly instructed and
qualified to operate such equipment as
specified in paragraph (d) of this sec-
tion.

(b) Application of arc welding equip-
ment—(1) General. Assurance of consid-
eration of safety in design is obtainable
by choosing apparatus complying with
the Requirements for Electric Arc-
Welding Apparatus, NEMA EW-1-1962,
National Electrical Manufacturers As-
sociation or the Safety Standard for
Transformer-Type Arc-Welding Ma-
chines, ANSI C33.2—1956, Underwriters’
Laboratories, both of which are incor-
porated by reference as specified in
§1910.6.

(2) Environmental conditions. (i)
Standard machines for arc welding
service shall be designed and con-
structed to carry their rated load with
rated temperature rises where the tem-
perature of the cooling air does not ex-
ceed 40 °C (104 °F) and where the alti-
tude does not exceed 3,300 feet (1,005.8
m), and shall be suitable for operation
in atmospheres containing gases, dust,
and light rays produced by the welding
arc.

(ii) Unusual service conditions may
exist, and in such circumstances ma-
chines shall be especially designed to
safely meet the requirements of the
service. Chief among these conditions
are:

(A) Exposure to unusually corrosive
fumes.

(B) Exposure to steam or excessive
humidity.

(C) Exposure to excessive oil vapor.

(D) Exposure to flammable gases.

(E) Exposure to abnormal vibration
or shock.

(F) Exposure to excessive dust.

(G) Exposure to weather.

(H) Exposure to unusual seacoast or
shipboard conditions.

(3) Voltage. The following limits shall
not be exceeded:

(i) Alternating-current machines

(A) Manual arc welding and cutting—
80 volts.
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(B) Automatic (machine or mecha-
nized) arc welding and cutting—100
volts.

(ii) Direct-current machines

(A) Manual arc welding and cutting—
100 volts.

(B) Automatic (machine or mecha-
nized) arc welding and cutting-100
volts.

(iii) When special welding and cut-
ting processes require values of open
circuit voltages higher than the above,
means shall be provided to prevent the
operator from making accidental con-
tact with the high voltage by adequate
insulation or other means.

(iv) For a.c. welding under wet condi-
tions or warm surroundings where per-
spiration is a factor, the use of reliable
automatic controls for reducing no
load voltage is recommended to reduce
the shock hazard.

(4) Design. (i) A controller integrally
mounted in an electric motor driven
welder shall have capacity for carrying
rated motor current, shall be capable
of making and interrupting stalled
rotor current of the motor, and may
serve as the running overcurrent device
if provided with the number of overcur-
rent units as specified by subpart S of
this part.

(ii) On all types of arc welding ma-
chines, control apparatus shall be en-
closed except for the operating wheels,
levers, or handles.

(iii) Input power terminals, tap
change devices and live metal parts
connected to input circuits shall be
completely enclosed and accessible
only by means of tools.

(iv) Terminals for welding leads
should be protected from accidental
electrical contact by personnel or by
metal objects, i.e., vehicles, crane
hooks, etc. Protection may be obtained
by use of: Dead-front receptacles for
plug connections; recessed openings
with nonremovable hinged covers;
heavy insulating sleeving or taping or
other equivalent electrical and me-
chanical protection. If a welding lead
terminal which is intended to be used
exclusively for connection to the work
is connected to the grounded enclosure,
it must be done by a conductor at least
two AWG sizes smaller than the
grounding conductor and the terminal
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shall be marked to indicate that it is
grounded.

(v) No connections for portable con-
trol devices such as push buttons to be
carried by the operator shall be con-
nected to an a.c. circuit of higher than
120 volts. Exposed metal parts of port-
able control devices operating on cir-
cuits above 50 volts shall be grounded
by a grounding conductor in the con-
trol cable.

(vi) Auto transformers or a.c. reac-
tors shall not be used to draw welding
current directly from any a.c. power
source having a voltage exceeding 80
volts.

(c) Installation of arc welding equip-
ment—(1) General. Installation includ-
ing power supply shall be in accordance
with the requirements of subpart S of
this part.

(2) Grounding. (i) The frame or case of
the welding machine (except engine-
driven machines) shall be grounded
under the conditions and according to
the methods prescribed in subpart S of
this part.

(ii) Conduits containing electrical
conductors shall not be used for com-
pleting a work-lead circuit. Pipelines
shall not be used as a permanent part
of a work-lead circuit, but may be used
during construction, extension or re-
pair providing current is not carried
through threaded joints, flanged bolted
joints, or caulked joints and that spe-
cial precautions are used to avoid
sparking at connection of the work-
lead cable.

(iii) Chains, wire ropes, cranes,
hoists, and elevators shall not be used
to carry welding current.

(iv) Where a structure, conveyor, or
fixture is regularly employed as a
welding current return circuit, joints
shall be bonded or provided with ade-
quate current collecting devices.

(v) All ground connections shall be
checked to determine that they are
mechanically strong and electrically
adequate for the required current.

(3) Supply connections and conductors.
(i) A disconnecting switch or controller
shall be provided at or near each weld-
ing machine which is not equipped with
such a switch or controller mounted as
an integral part of the machine. The
switch shall be in accordance with sub-
part S of this part. Overcurrent protec-
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tion shall be provided as specified in
subpart S of this part. A disconnect
switch with overload protection or
equivalent disconnect and protection
means, permitted by subpart S of this
part, shall be provided for each outlet
intended for connection to a portable
welding machine.

(i) For individual welding machines,
the rated current-carrying capacity of
the supply conductors shall be not less
than the rated primary current of the
welding machines.

(iii) For groups of welding machines,
the rated current-carrying capacity of
conductors may be less than the sum of
the rated primary currents of the weld-
ing machines supplied. The conductor
rating shall be determined in each case
according to the machine loading based
on the use to be made of each welding
machine and the allowance permissible
in the event that all the welding ma-
chines supplied by the conductors will
not be in use at the same time.

(iv) In operations involving several
welders on one structure, d.c. welding
process requirements may require the
use of both polarities; or supply circuit
limitations for a.c. welding may re-
quire distribution of machines among
the phases of the supply circuit. In
such cases no load voltages between
electrode holders will be 2 times nor-
mal in d.c. or 1, 1.41, 1.73, or 2 times
normal on a.c. machines. Similar volt-
age differences will exist if both a.c.
and d.c. welding are done on the same
structure.

(A) All d.c. machines shall be con-
nected with the same polarity.

(B) AIll a.c. machines shall be con-
nected to the same phase of the supply
circuit and with the same instanta-
neous polarity.

(d) Operation and maintenance—(1)
General. Workers assigned to operate or
maintain arc welding equipment shall
be acquainted with the requirements of
this section and with 1910.252 (a), (b),
and (c) of this part.

(2) Machine hook up. Before starting
operations all connections to the ma-
chine shall be checked to make certain
they are properly made. The work lead
shall be firmly attached to the work;
magnetic work clamps shall be freed
from adherent metal particles of spat-
ter on contact surfaces. Coiled welding
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cable shall be spread out before use to
avoid serious overheating and damage
to insulation.

(3) Grounding. Grounding of the weld-
ing machine frame shall be checked.
Special attention shall be given to
safety ground connections of portable
machines.

(4) Leaks. There shall be no leaks of
cooling water, shielding gas or engine
fuel.

(5) Switches. It shall be determined
that proper switching equipment for
shutting down the machine is provided.

(6) Manufacturers’ instructions. Print-
ed rules and instructions covering op-
eration of equipment supplied by the
manufacturers shall be strictly fol-
lowed.

(7) Electrode holders. Electrode hold-
ers when not in use shall be so placed
that they cannot make electrical con-
tact with persons, conducting objects,
fuel or compressed gas tanks.

(8) Electric shock. Cables with splices
within 10 feet (3 m) of the holder shall
not be used. The welder should not coil
or loop welding electrode cable around
parts of his body.

(9) Maintenance. (i) The operator
should report any equipment defect or
safety hazard to his supervisor and the
use of the equipment shall be discon-
tinued until its safety has been as-
sured. Repairs shall be made only by
qualified personnel.

(ii) Machines which have become wet
shall be thoroughly dried and tested
before being used.

(iii) Cables with damaged insulation
or exposed bare conductors shall be re-
placed. Joining lengths of work and
electrode cables shall be done by the
use of connecting means specifically
intended for the purpose. The con-
necting means shall have insulation
adequate for the service conditions.

[55 FR 13696, Apr. 11, 1990, as amended at 61
FR 9241, Mar. 7, 1996; 70 FR 53929, Sept. 13,
2005]

§1910.255 Resistance welding.

(a) General—(1) Installation. All equip-
ment shall be installed by a qualified
electrician in conformance with sub-
part S of this part. There shall be a
safety-type disconnecting switch or a
circuit breaker or circuit interrupter
to open each power circuit to the ma-
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chine, conveniently located at or near
the machine, so that the power can be
shut off when the machine or its con-
trols are to be serviced.

(2) Thermal protection. Ignitron tubes
used in resistance welding equipment
shall be equipped with a thermal pro-
tection switch.

(3) Personnel. Workmen designated to
operate resistance welding equipment
shall have been properly instructed and
judged competent to operate such
equipment.

(4) Guarding. Controls of all auto-
matic or air and hydraulic clamps shall
be arranged or guarded to prevent the
operator from accidentally activating
them.

(b) Spot and seam welding machines
(nonportable)—(1) Voltage. All external
weld initiating control circuits shall
operate on low voltage, not over 120
volts, for the safety of the operators.

(2) Capacitor welding. Stored energy
or capacitor discharge type of resist-
ance welding equipment and control
panels involving high voltage (over 550
volts) shall be suitably insulated and
protected by complete enclosures, all
doors of which shall be provided with
suitable interlocks and contacts wired
into the control circuit (similar to ele-
vator interlocks). Such interlocks or
contacts shall be so designed as to ef-
fectively interrupt power and short cir-
cuit all capacitors when the door or
panel is open. A manually operated
switch or suitable positive device shall
be installed, in addition to the mechan-
ical interlocks or contacts, as an added
safety measure assuring absolute dis-
charge of all capacitors.

(3) Interlocks. All doors and access
panels of all resistance welding ma-
chines and control panels shall be kept
locked and interlocked to prevent ac-
cess, by unauthorized persons, to live
portions of the equipment.

(4) Guarding. All press welding ma-
chine operations, where there is a pos-
sibility of the operator’s fingers being
under the point of operation, shall be
effectively guarded by the use of a de-
vice such as an electronic eye safety
circuit, two hand controls or protec-
tion similar to that prescribed for
punch press operation, §1910.217 of this
part. All chains, gears, operating bus
linkage, and belts shall be protected by
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adequate guards, in accordance with
§1910.219 of this part.

(5) Shields. The hazard of flying
sparks shall be, wherever practical,
eliminated by installing a shield guard
of safety glass or suitable fire-resistant
plastic at the point of operation. Addi-
tional shields or curtains shall be in-
stalled as necessary to protect passing
persons from flying sparks. (See
§1910.252(b)(2)(i)(C) of this part.)

(6) Foot switches. All foot switches
shall be guarded to prevent accidental
operation of the machine.

(7) Stop buttons. Two or more safety
emergency stop buttons shall be pro-
vided on all special multispot welding
machines, including 2-post and 4-post
weld presses.

(8) Safety pins. On large machines,
four safety pins with plugs and recep-
tacles (one in each corner) shall be pro-
vided so that when safety pins are re-
moved and inserted in the ram or plat-
en, the press becomes inoperative.

(9) Grounding. Where technically
practical, the secondary of all welding
transformers used in multispot, projec-
tion and seam welding machines shall
be grounded. This may be done by per-
manently grounding one side of the
welding secondary current circuit.
Where not technically practical, a cen-
ter tapped grounding reactor connected
across the secondary or the use of a
safety disconnect switch in conjunc-
tion with the welding control are ac-
ceptable alternates. Safety disconnect
shall be arranged to open both sides of
the line when welding current is not
present.

(c) Portable welding machines—(1)
Counterbalance. All portable welding
guns shall have suitable
counterbalanced devices for supporting
the guns, including cables, unless the
design of the gun or fixture makes
counterbalancing impractical or un-
necessary.

(2) Safety chains. All portable welding
guns, transformers and related equip-
ment that is suspended from overhead
structures, eye beams, trolleys, etc.,
shall be equipped with safety chains or
cables. Safety chains or cables shall be
capable of supporting the total shock
load in the event of failure of any com-
ponent of the supporting system.
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(3) Clevis. Each clevis shall be capable
of supporting the total shock load of
the suspended equipment in the event
of trolley failure.

(4) Switch guards. All initiating
switches, including retraction and dual
schedule switches, located on the port-
able welding gun shall be equipped with
suitable guards capable of preventing
accidental initiation through contact
with fixturing, operator’s clothing, etc.
Initiating switch voltage shall not ex-
ceed 24 volts.

(5) Moving holder. The movable hold-
er, where it enters the gun frame, shall
have sufficient clearance to prevent
the shearing of fingers carelessly
placed on the operating movable hold-
er.

(6) Grounding. The secondary and
case of all portable welding trans-
formers shall be grounded. Secondary
grounding may be by center tapped sec-
ondary or by a center tapped grounding
reactor connected across the sec-
ondary.

(d) Flash welding equipment—(1) Ven-
tilation and flash guard. Flash welding
machines shall be equipped with a hood
to control flying flash. In cases of high
production, where materials may con-
tain a film of oil and where toxic ele-
ments and metal fumes are given off,
ventilation shall be provided in accord-
ance with §1910.252(c) of this part.

(2) Fire curtains. For the protection of
the operators of nearby equipment,
fire-resistant curtains or suitable
shields shall be set up around the ma-
chine and in such a manner that the
operators movements are not ham-
pered.

(e) Maintenance. Periodic inspection
shall be made by qualified maintenance
personnel, and a certification record
maintained. The certification record
shall include the date of inspection, the
signature of the person who performed
the inspection and the serial number,
or other identifier, for the equipment
inspected. The operator shall be in-
structed to report any equipment de-
fects to his supervisor and the use of
the equipment shall be discontinued
until safety repairs have been com-
pleted.
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Subpart R—Special Industries

AUTHORITY: Sections 4, 6, and 8 of the Occu-
pational Safety and Health Act of 1970 (29
U.S.C. 653, 655, 657); Secretary of Labor’s
Order Nos. 12-71 (36 FR 8754), 8-76 (41 FR
25059), 9-83 (48 FR 35736), 6-96 (62 FR 111), 3-
2000 (65 FR 50017), or 5-2002 (67 FR 65008) as
applicable; and 29 CFR part 1911.

§1910.261 Pulp,
board mills.

(a) General requirements—(1) Applica-
tion. This section applies to establish-
ments where pulp, paper, and paper-
board are manufactured and converted.
This section does not apply to logging
and the transportation of logs to pulp,
paper, and paperboard mills.

(2) standards incorporated by reference.
Standards covering issues of occupa-
tional safety and health which have
general application without regard to
any specific industry are incorporated
by reference in paragraphs (b) through
(m) of this section and in subpara-
graphs (3) and (4) of this paragraph and
made applicable under this section.
Such standards shall be construed ac-
cording to the rules set forth in §1910.5.

(3) General incorporation of standards.
Establishments subject to this section
shall comply with the following stand-
ards of the American National Stand-
ards Institute, which are incorporated
by reference as specified in §1910.6:

(i) Practice for Industrial Lighting,
A11.1—1965 (R-1970).

(ii) Scheme for the Identification of
Piping Systems, A13.1—1956.

paper, and paper-

(iii) Safety Code for Elevators,
Dumbwaiters, and Moving Walks,
Al17.1—1965, including Supplements

Al7.1a—1967, Al7.1b—1968, A17.1c—1969,
and A17.1d—1970.

(iv) Practice for the Inspection of
Elevators (Inspector’s Manual), Al7.2—
1960, including Suppelements Al7.2a—
1965 and A17.2b—1967.

(v) Safety Code for Conveyors,
Cableways, and Related Equipment,
B20.1—1957.

(vi) Power Piping, B31.1.0—1967 and
addenda B31.10a—1969. Fuel Gas Piping,
B31.2—1968.

(vii) ldentification of Gas-Mask Can-
isters, K13.1—1967.

(viii) Prevention of Sulfur Fires and
Explosions, Z212.12—1968.
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(ix) Installation of Blower and Ex-
haust Systems for Dust, Stock, and
Vapor Removal or Conveying, Z33.1—
1961.

(4) Other standards. The following
standards, which are incorporated by
reference as specified in §1910.6, shall
be considered standards under this sec-
tion:

(i) ASME Boiler and Pressure Vessel
Code, Section VIII, Unfired Pressure
Vessels, including addenda 1969.

(ii) Building Exits Code for Life Safe-
ty from Fire, NFPA 101—1970.

(iii) Safety in the Handling and Use
of Explosives, IME Pamphlet No. 17,
July 1960, Institute of Makers of Explo-
sives.

(b) Safe practices—(1) Lockouts. De-
vices such as padlocks shall be pro-
vided for locking out the source of
power at the main disconnect switch.
Before any maintenance, inspection,
cleaning, adjusting, or servicing of
equipment (electrical, mechanical, or
other) that requires entrance into or
close contact with the machinery or
equipment, the main power disconnect
switch or valve, or both, controlling its
source of power or flow of material,
shall be locked out or blocked off with
padlock, blank flange, or similar de-
vice.

(2) Emergency lighting. Emergency
lighting shall be provided wherever it
is necessary for employees to remain at
their machines or stations to shut
down equipment in case of power fail-
ure. Emergency lighting shall be pro-
vided at stairways and passageways or
aisleways used by employees for emer-
gency exit in case of power failure.
Emergency lighting shall be provided
in all plant first aid and medical facili-
ties.

(c) Handling and storage of pulpwood
and pulp chips—(1) Handling pulpwood
with forklift trucks. Where large forklift
trucks, or lift trucks with clam-jaws,
are used in the yard, the operator’s en-
closed cab shall be provided with an es-
cape hatch, whenever the hydraulic
arm blocks escape through the side
doors.

(2) Handling pulpwood with cranes or
stackers. (i) Where locomotive cranes
are used for loading or unloading pulp-
wood, the pulpwood shall be piled so as
to allow a clearance of not less than 24
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inches between the pile and the end of
the cab of any locomotive crane in use,
when the cab is turned in any working
position.

(if) The minimum distance of the
pulpwood pile from the centerline of a
standard-gage track shall be main-
tained at not less than 8Y- feet.

(iii) Logs shall be piled in an orderly
and stable manner, with no projection
into walkways or roadways.

(iv) Railroad cars shall not be spotted
on tracks adjacent to the locomotive
cranes unless a 24-inch clearance is
maintained, as required in paragraph
(€)(2)(i) of this section.

(v) The handling and storage of other
materials shall conform to paragraphs
(c)(2) (i) and (ii) of this section with re-
spect to clearance.

(vi) No person shall be permitted to
walk beneath a suspended load, bucket,
or hook.

(3) Handling pulpwood from ships.

(i) [Reserved]

(i) The hatch tender shall be re-
quired to signal the hoisting engineer
to move the load only after the men
working in the hold are in the clear.

(iii) The air in the ship’s hold, tanks,
or closed vessels shall be tested for ox-
ygen deficiency and for both toxic and
explosive gases and vapors.

(4) Handling pulpwood from flatcars
and all other railway cars. (i) Railroad
flatcars for the conveyance of pulp-
wood loaded parallel to the length of
the car shall be equipped with safety-
stake pockets.

(ii) Where pulpwood is loaded cross-
wise on a flatcar sufficient stakes of
sizes not smaller than 4 by 4 inches
shall be used to prevent the load from
shifting.

(iii) When it is necessary to cut
stakes, those on the unloading side
should be partially cut through first,
and then the binder wires cut on the
opposite side. Wire cutters equipped
with long extension handles shall be
used. No person shall be permitted
along the dumping side of the car after
the stakes have been cut.

(iv) When steel straps without stakes
are used, the steel straps shall be cut
from a safe area to prevent employees
from being struck by the falling logs.

(v) Flatcars and all other cars shall
be chocked during unloading. Where
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equipment is not provided with hand
brakes, rail clamping chocks shall be
used.

(vi) A derail shall be used to prevent
movement of other rail equipment into
cars where persons are working.

(5) Handling pulpwood from trucks. (i)
Cutting of stakes and binder wires
shall be done in accordance with para-
graph (c)4(iii) of this section.

(i) Where binder chain and steel
stakes are used, the binder chains shall
be released and the stakes tripped from
the opposite side of the load spillage.

(iii) Where binder chains and crane
slings are used, the crane slings shall
be attached and taut before the binder
chains are released. The hooker shall
see that the helper is clear before sig-
naling for the movement of the load.

(6) Handling pulp chips from railway
cars. All cars shall be securely fastened
in place and all employees in the clear
before dumping is started.

(7) Handling pulp chips from trucks and
trailers. All trucks and trailers shall be
securely fastened in place and all em-
ployees in the clear before dumping is
started.

(8) Cranes.

(i) [Reserved]

(ii) A safety device such as a heavy
chain or cable at least equal in
strength to the lifting cables shall be
fastened to the boom and to the frame
of the boom crane (if it is other than
locomotive) at the base. Alternatively,
a telescoping safety device shall be fas-
tened to the boom and to the cab
frame, so as to prevent the boom from
snapping back over the cab in the
event of lifting cable breakage.

(iii) A crane shall not be operated
where any part thereof may come with-
in 10 feet of overhead powerlines (or
other overhead obstructions) unless the
powerlines have been deenergized. The
boom shall be painted bright yellow
from and including the head sheave to
a point 6 feet down the boom towards
the cab.

(iv) Standard signals for the oper-
ation of cranes shall be established for
all movements of the crane, in accord-
ance with American National Stand-
ards B30.2—1943 (reaffirmed 1968) and
B30.2.0—1967.
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(v) Only one member of the crew
shall be authorized to give signals to
the crane operator.

(vi) All cranes shall be equipped with
a suitable warning device such as a
horn or whistle.

(vii) A sheave guard shall be provided
beneath the head sheave of the boom.

(9) Traffic warning signs or signals. (i)
A flagman shall direct the movement
of cranes or locomotives being moved
across railroad tracks or roads, and at
any points where the vision of the op-
erator is restricted. The flagman must
always remain in sight of the operator
when the crane or locomotive is in mo-
tion. The blue flag policy shall be used
to mark stationary cars day and night.
This policy shall include marking the
track in advance of the spotted cars
(flag for daytime, light for darkness).

(ii) After cars are spotted for loading
or unloading, warning flags or signs
shall be placed in the center of the
track at least 50 feet away from the
cars and a derail set to protect work-
men in the car.

(10) Hlumination. Artificial illumina-
tion shall be provided when loading or
unloading is performed after dark, in
accordance with American National
Standard A11.1—1965 (R—1970).

(11) [Reserved]

(12) Barking devices. When barking
drums are employed in the yard, the
requirements of paragraph (e)(12) of
this section shall apply.

(13) Hand tools. Handles of wood
hooks shall be locked to the shank to
prevent them from rotating.

(14) Removal of pulpwood. (i) The ends
of a woodpile shall be properly sloped
and cross-tiered into the pile. Upright
poles shall not be used at the ends of
woodpiles. To knock down wood from
the woodpile, mechanical equipment
shall be used to permit employees to
keep in the clear of loosened wood.

(ii) If dynamite is used to loosen the
pile, only authorized personnel shall be
permitted to handle and discharge the
explosive. An electric detonator is pref-
erable for firing; if a fuse is used, it
shall be an approved safety fuse with a
burning rate of not less than 120 sec-
onds per yard and a minimum length of
3 feet, in accordance with Safety in the
Handling and Use of Explosives, IME
Pamphlet No. 17, July 1960.
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(15) Belt conveyors. (i) The sides of the
conveyor shall be constructed so that
the wood will not fall off.

(i) Where conveyors cross passage-
ways or roadways, a horizontal plat-
form shall be provided under the con-
veyor extending out from the sides of
the conveyor a distance equal to 1%
times the length of the wood handled.
The platform shall extend the width of
the road plus 2 feet on each side and
shall be kept free of wood and rubbish.
The edges of the platform shall be pro-
vided with toeboards or other protec-
tion to prevent wood from falling, in
accordance with American National
Standard A12.1—1967.

(iii) All conveyors for pulpwood shall
have the inrunning nips between chain
and sprockets guarded; also, turning
drums shall be guarded.

(iv) Every belt conveyor shall have
an emergency stop cable extending the
length of the conveyor so that it may
be stopped from any location along the
line, or conveniently located stop but-
tons within 10 feet of each work sta-
tion, in accordance with American Na-
tional Standard B20.1—1957.

(16) Signs. Where conveyors cross
walkways or roadways in the yards,
signs reading ‘‘Danger—Overhead Con-
veyor’ or an equivalent warning shall
be erected, in accordance with Amer-
ican National Standard Z35.1—1968.

(d) Handling and storage of raw mate-
rials other than pulpwood or pulp chips—
(1) Personal protective equipment. When-
ever possible, all dust, fumes, and gases
incident to handling materials shall be
controlled at the source, in accordance
with American National Standard
Z9.2—1960. Where control at the source
is not possible, respirators with goggles
or protective masks shall be provided,
and employees shall wear them when
handling alum, clay, soda ash, lime,
bleach powder, sulfur, chlorine, and
similar materials, and when opening
rag bales.

(2) Clearance. (i) When materials are
being piled inside a building and upon
platforms, an aisle clearance at least 3
feet greater than the widest truck in
use shall be provided.

(ii) Baled paper and rags stored inside
a building shall not be piled closer than
18 inches to walls, partitions, or sprin-
kler heads.
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(3) Piling and unpiling pulp. (i) Piles
of wet lap pulp (unless palletized) shall
be stepped back one-half the width of
the sheet for each 8 feet of pile height.
Sheets of pulp shall be interlapped to
make the pile secure. Pulp shall not be
piled over pipelines to jeopardize pipes,
or so as to cause overloading of floors,
or to within 18 inches below sprinkler
heads.

(ii) Piles of pulp shall not be under-
mined when being unpiled.

(iii) Floor capacities shall be clearly
marked on all floors.

(4)(i) [Reserved]

(ii) Where rolls are pyramided two or
more high, chocks shall be installed be-
tween each roll on the floor and at
every row. Where pulp and paper rolls
are stored on smooth floors in proc-
essing areas, rubber chocks with wood-
en core shall be used.

(iii) When rolls are decked two or
more high, the bottom rolls shall be
chocked on each side to prevent shift-
ing in either direction.

(e) Preparing pulpwood—(1) Gang and
slasher saws. A guard shall be provided
in front of all gang and slasher saws to
protect workers from wood thrown by
saws. A guard shall be placed over tail
sprockets.

(2) Slasher tables. Saws shall be
stopped and power switches shall be
locked out and tagged whenever it is
necessary for any person to be on the
slasher table.

(3) [Reserved]

(4) Runway to the jack ladder. The
runway from the pond or unloading
dock to the table shall be protected
with standard handrails and toeboards.
Inclined portions shall have cleats or
equivalent nonslip surfacing, in accord-
ance with American National Standard
Al12.1—1967. Protective equipment shall
be provided for persons working over
water.

(5) Guards below table. Where not pro-
tected by the frame of the machine, the
underside of the slasher saws shall be
enclosed with guards.

(6) Conveyors. The requirements of
paragraph (c)(15)(iv) of this section
shall apply.

(7) [Reserved]

(8) Barker feed. Each barker shall be
equipped with a feed and turnover de-
vice which will make it unnecessary
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for the operator to hold a bolt or log by
hand during the barking operation.
Eye, ear, and head protection shall be
provided for the operator, in accord-
ance with paragraph (b)(2) of this sec-
tion.

(9) [Reserved]

(10) Stops. All control devices shall be
locked out and tagged when knives are
being changed.

(11) Speed governor. Water wheels,
when directly connected to barker
disks or grinders, shall be provided
with speed governors, if operated with
gate wide open.

(12) Continuous barking drums. (i)
When platforms or floors allow access
to the sides of the drums, a standard
railing shall be constructed around the
drums. When two or more drums are
arranged side by side, proper walkways
with standard handrails shall be pro-
vided between each set, in accordance
with paragraph (b)(3) of this section.

(ii) Sprockets and chains, gears, and
trunnions shall have standard guards,
in accordance with paragraph (b)(1) of
this section.

(iii) Whenever it becomes necessary
for a workman to go within a drum,
the driving mechanism shall be locked
and tagged, at the main disconnect
switch, in accordance with paragraph
(b)(4) of this section.

(13) Intermittent barking drums. In ad-
dition to motor switch, clutch, belt
shifter, or other power disconnecting
device, intermittent barking drums
shall be equipped with a device which
may be locked to prevent the drum
from moving while it is being emptied
or filled.

(14) Hydraulic barkers. Hydraulic
barkers shall be enclosed with strong
baffles at the inlet and the outlet. The
operator shall be protected by at least
five-ply laminated glass.

(15) Splitter block. The block upon or
against which the wood is rested shall
have a corrugated surface or other
means provided that the wood will not
slip. Wood to be split, and also the
splitting block, shall be free of ice,
snow, or chips. The operator shall be
provided with eye and foot protection.
A clear and unobstructed view shall be
maintained between equipment and
workers around the block and the
workers’ help area.
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(16) Power control. Power for the oper-
ation of the splitter shall be controlled
by a clutch or equivalent device.

(17) Knot cleaners. The operators of
knot cleaners of the woodpecker type
shall wear eye protection equipment.

(18) Chipper spout. The feed system to
the chipper spout shall be arranged in
such a way that the operator does not
stand in a direct line with the chipper
spout. All chipper spouts shall be en-
closed to a height of at least 42 inches
from the floor or operator’s platform.
When other protection is not sufficient,
the operator shall wear a safety belt
line. The safety belt line shall be fas-
tened in such a manner as to make it
impossible for the operator to fall into
the throat of the chipper. Ear protec-
tion equipment shall be worn by the
operator and others in the immediate
area if there is any possibility that the
noise level may be harmful (see
§1910.95).

(19) Carriers for knives. Carriers shall
be provided and used for transportation
of knives.

(f) Rag and old paper preparation—(1)
Ripping and trimming tools. (i) Hand
knives and scissors shall have blunt
points, shall be fastened to the table
with chain or thong, and shall not be
carried on the person but placed safely
in racks or sheaths when not in use.

(if) Hand knives and sharpening
steels shall be provided with guards at
the junction of the handle and the
blade.

(2) Shredders, cutters, and dusters. (i)
Rotating heads or cylinders shall be
completely enclosed except for an
opening at the feed side sufficient to
permit only the entry of stock. The en-
closure shall extend over the top of the
feed rolls. It shall be constructed either
of solid material or with mesh or open-
ings not exceeding one-half inch and
substantial enough to contain flying
particles and prevent accidental con-
tact with moving parts. The enclosure
shall be bolted or locked into place.

(ii) A smooth-pivoted idler roll rest-
ing on the stock or feed table shall be
provided in front of feed rolls except
when arrangements prevent the oper-
ator from standing closer than 36
inches to any part of the feed rolls.

(iii) Any manually fed cutter, shred-
der, or duster shall be provided with an
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idler roll as per subdivision (ii) of this
subparagraph or the operator shall use
special hand-feeding tools.

(iv) Hoods of cutters, shredders, and
dusters shall have exhaust ventilation,
in accordance with American National
Standard Z9.2—1960.

(3) Blowers. (i) Blowers used for trans-
porting rags shall be provided with feed
hoppers having outer edges located not
less than 48 inches from the fan.

(if) The arrangement of the blower
discharge outlets and work areas shall
be such as to prevent material from
falling on workers.

(4) Conveyors. Conveyors and con-
veyor drive belts and pulleys shall be
fully enclosed or, if open and within 7
feet of the floor, shall be constructed
and guarded in accordance with para-
graph (c)(15) of this section and Amer-
ican National Standards B15.1—1953
(Reaffirmed 1958) and B20.1—1957.

(5) Dust. Measures for the control of
dust shall be provided, in accordance
with American National Standards
Z33.1—1961, Z87.1—1968, and Z88.2—1969.

(6) Rag cookers. (i) When cleaning, in-
spection, or other work requires that
persons enter rag cookers, all steam
and water valves, or other control de-
vices, shall be locked and tagged in the
closed or “‘off’” position. Blank flanging
of pipelines is acceptable in place of
closed and locked valves.

(if) When cleaning, inspection, or
other work requires that persons must
enter the cooker, one person shall be
stationed outside in a position to ob-
serve and assist in case of emergency,
in accordance with paragraph (b)(5) of
this section.

(iii) [Reserved]

(iv) Rag cookers shall be provided
with safety valves in accordance with
the ASME Boiler and Pressure Vessel
Code, Section VIII, Unfired Pressure
Vessels—1968, with Addenda.

(g9) Chemical processes of making pulp—
(1) Sulfur burners. (i) Sulfur-burner
houses shall be safely and adequately
ventilated, and every precaution shall
be taken to guard against dust explo-
sion hazards and fires, in accordance
with American National Standards
Z9.2—1960 and Z12.12—1968.

(ii) Nonsparking tools and equipment
shall be used in handling dry sulfur.
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(iii) Sulfur storage bins shall be kept
free of sulfur dust accumulation, in ac-
cordance with American National
Standard Z9.2—1960.

(iv) Sulfur-melting equipment shall
not be located in the burner room.

(2) Protection for employees (acid
plants). (i) Supplied air respirators
shall be strategically located for emer-
gency and rescue use.

(ii) During inspection, repairs, or
maintenance of acid towers, the work-
man shall be provided with eye protec-
tion, a supplied air respirator, a safety
belt, and an attached lifeline. The line
shall be extended to an attendant sta-
tioned outside the tower opening.

(3) Acid tower structure. Outside ele-
vators shall be inspected daily during
winter months when ice materially af-
fects safety. Elevators, runways, stairs,
etc., for the acid tower shall be in-
spected monthly for defects that may
occur because of exposure to acid or
corrosive gases.

(4) Tanks (acid). (i) Tanks shall be
free of acid and shall be washed out
with water, and fresh air shall be blown
into them before allowing men to
enter. Men entering the tanks shall be
provided with supplied air respirators,
lifebelts, and attached lifelines.

(ii) A man shall be stationed outside
to summon assistance if necessary. All
intake valves to a tank shall be
blanked off or disconnected.

(5) Clothing. Where lime slaking
takes place, employees shall be pro-
vided with rubber boots, rubber gloves,
protective aprons, and eye protection.
A deluge shower and eye fountain shall
be provided to flush the skin and eyes
to counteract lime or acid burns.

(6) Lead burning. When lead burning
is being done within tanks, fresh air
shall be forced into the tanks so that
fresh air will reach the face of the
worker first and the direction of the
current will never be from the source
of the fumes toward the face of the
workers. Supplied air respirators (con-
stant-flow type) shall be provided.

(7) Hoops for acid storage tanks. Hoops
of tanks shall be made of rods rather
than flat strips and shall be safely
maintained by scheduled inspections.

(8) Chip and sawdust bins. Steam or
compressed-air lances, or other facili-
ties, shall be used for breaking down
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the arches caused by jamming in chip
lofts. No worker shall be permitted to
enter a bin unless provided with a safe-
ty belt, with line attached, and an at-
tendant stationed at the bin to sum-
mon assistance.

(9) Exits (digester building). At least
one unobstructed exit at each end of
the room shall be provided on each
floor of a digester building.

(10) Gas masks (digester building). Gas
masks must be available, and they
must furnish adequate protection
against sulfurous acid and chlorine
gases and be inspected and repaired in
accordance with 29 CFR 1910.134.

(11) Elevators. (i) Elevators shall be
constructed in accordance with Amer-
ican National Standard A17.1—1965.

(ii) Elevators shall be equipped with
gas masks for the maximum number of
passengers.

(iii) Elevators shall be equipped with
an alarm system to advise of failure.

(12) Blowoff valves and piping. (i) The
blowoff valve of a digester shall be ar-
ranged so as to be operated from an-
other room, remote from safety valves.

(ii) Through bolts instead of cap bolts
shall be used on all digester pipings.

(iii) Heavy duty pipe, valves, and fit-
tings shall be used between the di-
gester and blow pit. These valves, fit-
tings, and pipes shall be inspected at
least semiannually to determine the
degree of deterioration.

(iv) Digester blow valves shall be
pinned or locked in closed position
throughout the entire cooking period.

(13) Blow pits and blow tanks. (i) Blow-
pit openings shall be preferably on the
side of the pit instead of on top. When
located on top, openings shall be as
small as possible and shall be provided
with railings, in accordance with
American National Standard Al2.1—
1967.

(if) A specially constructed ladder
shall be used for access to blow pits, to
be constructed so that the door of the
blow pit cannot be closed when the lad-
der is in place; other means shall be
provided to prevent the closing of the
pit door when anyone is in the pit.

(iii) A signaling device shall be in-
stalled in the digester and blow-pit
rooms and chip bins to be operated as
a warning before and while digesters
are being blown.
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(iv) Blow-pit hoops shall be main-
tained in a safe condition.

(14) Blowing digester. (i)
valves shall be opened slowly.

(ii) After the digester has started to
be blown, the blowoff valve shall be left
open, and the hand plate shall not be
removed until the digester cook signals
the blow-pit man that the blow is com-
pleted. Whenever it becomes necessary
to remove the hand plate to clear
stock, operators shall wear eye protec-
tion equipment and protective clothing
to guard against burns from hot stock.

(iii) Means shall be provided whereby
the digester cook shall signal the man
in the chip bin before starting to load
the digester.

(15) Inspecting and repairing digester.
(i) Valves controlling lines leading into
a digester shall be locked out and
tagged. The keys to the locks shall be
in the possession of a person or persons
doing the inspecting or making repairs.

(i) Fresh air shall be blown into the
digester constantly while workmen are
inside. Supplied air respirators shall be
available in the event the fresh air sup-
ply fails or is inadequate.

(iii) No inspector shall enter a di-
gester unless a lifeline is securely fas-
tened to his body by means of a safety
belt and at least one other experienced
employee is stationed outside the di-
gester to handle the line and to sum-
mon assistance. All ladders and life-
lines shall be inspected before each use.

(iv) All employees entering digesters
for inspection or repair work shall be
provided with protective headgear. Eye
protection and dust masks shall be pro-
vided to workmen while the old brick
lining is being removed, in accordance
with American National Standards,
Z87.1—1968, Z88.2—1969, and Z99.1—1969.

(16) Pressure tanks-accumulators (acid).
(i) Safety regulations governing inspec-
tion and repairing of pressure tanks-ac-
cumulators (acid) shall be the same as
those specified in subparagraph (15) of
this paragraph.

(if) The pressure tanks-accumulators
shall be inspected twice annually. (See
the ASME Boiler and Pressure Vessel
Code, Section VIII, Unfired Pressure
Vessels—1968, with Addenda.)

(17) Pressure vessels (safety devices). (i)
A safety valve shall be installed in a
separate line from each pressure vessel;

Blowoff
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no hand valve shall be installed be-
tween this safety valve and the pres-
sure vessel. Safety valves shall be
checked between each cook to be sure
they have not become plugged or cor-
roded to the point of being inoperative.
(See the ASME Boiler and Pressure
Vessel Code, Section VIII, Unfired
Pressure Vessels—1968, with Addenda.)

(ii) All safety devices shall conform
to Paragraph U-2 in the ASME Boiler
and Pressure Vessel Code, Section VIII,
Unfired Pressure Vessels—1968, with
Addenda.

(18) Miscellaneous. Insofar as the proc-
esses of the sulfate and soda operations
are similar to those of the sulfite proc-
esses, the standard of paragraphs (g) (1)
through (17) of this section shall apply.

(i) Quick operating showers, bub-
blers, etc., shall be available for emer-
gency use in case of caustic soda burns.

(ii) Rotary tenders, smelter opera-
tors, and those cleaning smelt spouts
shall be provided with eye protection
equipment (fitted with lenses that fil-
ter out the harmful rays emanating
from the light source) when actively
engaged in their duties, in accordance
with American National Standard
Z87.1—1968.

(iii) Heavy-duty pipe, valves, and fit-
tings shall be used between digester
and blow pit. These shall be inspected
at least semiannually to determine the
degree of deterioration and repaired or
replaced when necessary, in accordance
with American National Standards
B31.1—1955, B31.1a—1963, B31.1.0—1967,
and B31.2—1968.

(iv) Smelt-dissolving tanks shall be
covered and the cover kept closed, ex-
cept when samples are being taken.

(v) Smelt tanks shall be provided
with vent stacks and explosion doors,
in accordance with American National
Standard Z9.1—1951.

(19) Blow lines.

(i)—(ii) [Reserved]

(iii) When blow lines from more than
one digester lead into one pipe, the
cock or valve of the blow line from the
tank being inspected or repaired shall
be locked or tagged out, or the line
shall be disconnected and blocked off.

(20) Furnace room. Exhaust ventila-
tion shall be provided where niter cake
is fed into a rotary furnace and shall be
so designed and maintained as to keep
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the concentration of hydrogen sulfide
gas below the parts per million listed
in §1910.1000.

(21) Inspection and repair of tanks. All
piping leading to tanks shall be
blanked off or valved and locked or
tagged. Any lines to sewers shall be
blanked off to protect workers from air
contaminants.

(22) Welding. Welding on blow tanks,
accumulator tanks, or any other ves-
sels where turpentine vapor or other
combustible vapor could gather shall
be done only after the vessel has been
completely purged of fumes. Fresh air
shall be supplied workers inside of ves-
sels.

(23) Turpentine systems and storage
tanks. Nonsparking tools and ground
hose shall be used when pumping out
the tank. The tank shall be surrounded
by a berm or moat.

(h) Bleaching—(1) Bleaching engines.
Bleaching engines, except the Bellmer
type, shall be completely covered on
the top, with the exception of one
small opening large enough to allow
filling but too small to admit a man.
Platforms leading from one engine to
another shall have standard guardrails,
in accordance with American National
Standard A12.1—1967.

(2) Bleach mixing rooms. (i) The room
in which the bleach powder is mixed
shall be provided with adequate ex-
haust ventilation, located at the floor
level, in accordance with American Na-
tional Standard Z9.1—1951.

(ii) Chlorine gas shall be carried
away from the work place and breath-
ing area by an exhaust system. The gas
shall be rendered neutral or harmless
before being discharged into the atmos-
phere. The requirements of American
National Standard Z9.2—1960 shall
apply to this subdivision.

(iii) For emergency and rescue oper-
ations, the employer must provide em-
ployees with self-contained breathing
apparatuses or supplied-air respirators,
and ensure that employees use these
respirators, in accordance with the re-
quirements of 29 CFR 1910.134.

(3) Liquid chlorine. (i) Tanks of liquid
chlorine shall be stored in an ade-
quately ventilated unoccupied room,
where their possible leakage cannot af-
fect workers.
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(ii) Gas masks capable of absorbing
chlorine shall be supplied, conven-
iently placed, and regularly inspected,
and workers who may be exposed to
chlorine gas shall be instructed in their
use.

(iii) For emergency and rescue work,
independent self-contained oxygen-
type masks or supplied air equipment
shall be provided.

(iv) At least two exits, remote from
each other, shall be provided for all
rooms in which chlorine is stored.

(v) Spur tracks upon which tank cars
containing chlorine and caustic are
spotted and connected to pipelines
shall be protected by means of a derail
in front of the cars.

(vi) AIll chlorine, caustic, and acid
lines shall be marked for positive iden-
tification, in accordance with Amer-
ican National Standard A13.1—1967.

(4) Bagged or drummed chemicals.
Bagged or drummed chemicals require
efficient handling to prevent damage
and spillage. Certain oxidizing chemi-
cals used in bleaching pulp and also in
some sanitizing work require added
precautions for safety in storage and
handling. In storage, these chemicals
must be isolated from combustible ma-
terials and other chemicals with which
they will react such as acids. They
must also be kept dry, clean and
uncontaminated.

(i) Mechanical pulp process—(1) Pulp
grinders. (i) Water wheels directly con-
nected to pulp grinders shall be pro-
vided with speed governors limiting the
peripheral speed of the grinder to that
recommended by the manufacturer.

(ii) Doors of pocket grinders shall be
arranged so as to keep them from clos-
ing accidentally.

(2) Butting saws. Hood guards shall be
provided on butting saws, in accord-
ance with American National Standard
01.1—1954 (reaffirmed 1961).

(3) Floors and platforms. The require-
ments of paragraph (b)(3) of this sec-
tion shall apply.

(4) Personal protection. Persons ex-
posed to falling material shall wear
eye, head, foot, and shin protection
equipment, in accordance with Amer-
ican National Standards Z87.1—1968,
788.2—1969, Z89.1—1969, and Z41.1—1967.
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(J) Stock preparation—(1) Pulp shred-
ders. (i) Cutting heads shall be com-
pletely enclosed except for an opening
at the feed side sufficient to permit
only entry of stock. The enclosure
shall be bolted or locked in place. The
enclosure shall be of solid material or
with mesh or other openings not ex-
ceeding one-half inch.

(ii) Either a slanting feed table with
its outer edge not less than 36 inches
from the cutting head or an automatic
feeding device shall be provided.

(iii) Repairs for cleaning of blockage
shall be done only when the shredder is
shutdown and control devices locked.

(2) Pulp conveyors. Pulp conveyors
and conveyor drive belts and pulleys
shall be fully enclosed, or if open and
within 7 feet of the floor, shall be con-
structed and guarded in accordance
with American National Standard
B20.1—1957.

(3) [Reserved]

(4) Beaters. (i) Beater rolls shall be
provided with covers.

(if) When cleaning, inspecting, or
other work requires that persons enter
the beaters, all control devices shall be
locked or tagged out, in accordance
with paragraph (b)(4) of this section.

(iii) When beaters are fed from floor
above, the chute opening, if less than
42 inches from the floor, shall be pro-
vided with a complete rail or other en-
closure. Openings for manual feeding
shall be sufficient only for entry of
stock and shall be provided with at
least two permanently secured
crossrails, in accordance American Na-
tional Standard A12.1—1967.

(iv) [Reserved]

(v) Floors around beaters shall be
provided with sufficient drainage to re-
move wastes.

(5) Pulpers. (i) All pulpers having the
top or any other opening of vessel less
than 42 inches from the floor or work
platform shall have such openings
guarded by railed or other enclosures.
For manual charging, openings shall be
sufficient only to permit the entry of
stock and shall be provided with at
least two permanently secured
crossrails, in accordance with Amer-
ican National Standard A12.1—1967.

(if) When cleaning, inspecting, or
other work requires that persons enter
the pulpers, they shall be equipped

29 CFR Ch. XVII (7-1-07 Edition)

with safety belt and lifeline, and one
person shall be stationed outside at a
position to observe and assist in case of
emergency.

(iii) When cleaning, inspecting, or
other work requires that persons enter
pulpers, all steam, water, or other con-
trol devices shall be locked or tagged
out. Blank flanging and tagging of pipe
lines is acceptable in place of closed
and locked or tagged valves. Blank
flanging of steam and water lines shall
be acceptable in place of valve locks.

(6) Stock chests. (i) All control devices
shall be locked or tagged out when per-
sons enter stock chests, in accordance
with paragraph (b)(4) of this section.

(if) When cleaning, inspecting, or
other work requires that persons enter
stock chests, they shall be provided
with a low-voltage extension light.

(k) Machine room—(1) Emergency stops.
Paper machines shall be equipped with
devices that will stop the machine
quickly in an emergency. The devices
shall consist of push buttons for elec-
tric motive power (or electrically oper-
ated engine stops), pull cords con-
nected directly to the prime mover,
control clutches, or other devices,
interlocked with adequate braking ac-
tion. The devices shall be tested peri-
odically by making use of them when
stopping the machine and shall be so
located that any person working on the
machine can quickly disconnect the
machine from the source of power in
case of emergency.

(2) Drives. (i) All drives shall be pro-
vided with lockout devices at the
power switch which interrupts the flow
of current to the unit.

(ii) All ends of rotating shafts includ-
ing dryer drum shafts shall be com-
pletely guarded.

(iii) All accessible disengaged doctor
blades should be covered.

(iv) All exposed shafts shall be guard-
ed. Crossovers shall be provided.

(v) Oil cups and grease fittings shall
be placed in a safe area remote from
nip and heat hazards.

(3) Protective equipment. Face shields,
aprons, and rubber gloves shall be pro-
vided for workmen handling acids in
accordance with paragraphs (b)(2) and
(d)(1) of this section.

(4)-(5) [Reserved]
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(6) Steps. Steps of uniform rise and
tread with nonslip surfaces shall be
provided at each press in accordance

with American National Standard
Al12.1—1967.
(7) Plank walkways. A removable

plank shall be provided along each
press, with standard guardrails in-
stalled. The planks shall have nonslip
surfaces in accordance with paragraph
(b)(3) of this section.

(8) Dryer lubrication. If a gear bearing
must be oiled while the machine is in
operation, an automatic oiling device
to protect the oiler shall be provided,
or oil cups and grease fittings shall be
placed along the walkways out of reach
of hot pipes and dryer gears.

(9) Levers. All levers carrying weights
shall be constructed so that weights
will not slip or fall off.

(10) First dryer. Either a permanent
guardrail or apron guard or both shall
be installed in front of the first dryer
in each section in accordance with
paragraph (b)(1) of this section.

(11) Steam and hot-water pipes. All ex-
posed steam and hot-water pipes within
7 feet of the floor or working platform
or within 15 inches measured hori-
zontally from stairways, ramps, or
fixed ladders shall be covered with an
insulating material, or guarded in such
manner as to prevent contact.

(12) Dryer gears. Dryer gears shall be
guarded excepting where the oilers’
walkway is removed out of reach of the
gears’ nips and spokes and hot pipes in
accordance with American National
Standard B15.1—1953 (reaffirmed 1958).

(13) Broke hole. (i) A guardrail shall
be provided at broke holes in accord-
ance with American National Standard
A12.1—1967.

(if) Where pulpers are located di-
rectly below the broke hole on a paper
machine and where the broke hole
opening is large enough to permit a
worker to fall through, any employee
pushing broke down the hole shall wear
a safety belt attached to a safety belt
line. The safety belt line shall be fas-
tened in such a manner that it is im-
possible for the person to fall into the
pulper.

(iii) An alarm bell or a flashing light
shall be actuated before dropping ma-
terial through the broke hole.
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(14) Feeder belt. A feeder belt or other
effective device shall be provided for
starting paper through the calender
stack.

(15) Steps. Steps or ladders of uniform
rise and tread with nonslip surfaces
shall be provided at each calender
stack. Handrails and hand grips shall
be provided at each calender stack in
accordance with American National
Standard A12.1—1967.

(16) [Reserved]

(17) Sole plates. All exposed sole plates
between dryers, calenders, reels, and
rewinders shall have a nonskid surface.

(18) Nip points. The hazard of the nip
points on all calender rolls shall be
eliminated or minimized by means of
an effective barrier device, or by feed-
ing the paper into the rolls by means of
a rope carrier, air jets, or hand feeding
devices.

(19) Platforms. [Reserved]

(20) Scrapers. Alloy steel scrapers
with pullthrough blades approximately
3 by 5 inches in size shall be used to re-
move ‘‘scabs’’ from calender rolls.

(21) Mumination. Permanent lighting
shall be installed in all areas where
employees are required to make ma-
chine adjustments and sheet transfers
in accordance with the American Na-
tional Standard A11.1—1965 (R 1970).

(22) Control panels. All control panel
handles and buttons shall be protected
from accidental contact.

(23) [Reserved]

(24) Lifting reels. (i) The reels shall
stop rotating before being lifted from
bearings.

(ii) All lifting equipment (clamps, ca-
bles, and slings) shall be maintained in
a safe condition and inspected regu-
larly.

(iii) Reel shafts with square block
ends shall be guarded.

(25) Feeder belts. Feeder belts, carrier
ropes, air carriage, or other equally ef-
fective means shall be provided for
starting paper into the nip or drum-
type reels.

(26) Inrunning nip. (i) Where the nip-
ping points of all drum winders and re-
winders is on the operator’s side, it
shall be guarded by barrier guards
interlocked with the drive mechanism.

(ii) [Reserved]

(27) Core collars. Set screws for secur-
ing core collars to winding and
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unwinding shafts shall not protrude
above the face of the collar. All edges
of the collar with which an operator’s
hand comes in contact shall be beveled
to remove all sharp corners.

(28) Slitter knives. Slitter knives shall
be guarded so as to prevent accidental
contact. Carriers shall be provided and
used for transportation of slitter
knives.

(29) Winder shaft. The winder shall
have a guide rail to align the shaft for
easy entrance into the opened rewind
shaft bearing housings.

(30) Core shaft. When the core shaft
weighs in excess of the safe standard, a
mechanical device such as a dolly shall
be provided for carrying all or part of
the weight when it is being removed
from the set of paper and placed in the
dressing brackets on the winder.

(31) Winder area. A nonskid surface
shall be provided in the front vicinity
of the winder to prevent accidental
slipping.

(32) Radiation. Special standards re-
garding the use of radiation equipment
shall be posted and followed as required
by §1910.96.

() Finishing room—(1) Cleaning rolls.
Rolls shall be cleaned only on the
outrunning side.

(2) Emergency stops. Electrically or
manually operated quick power dis-
connecting devices, interlocked with
braking action, shall be provided on all
operating sides of the machine within
easy reach of all employees. These de-
vices shall be tested by making use of
them when stopping the machine.

(3) Core collars. The requirements of
paragraph (k)(27) of this section and

the American National Standard
B15.1—1953 (reaffirmed 1958) shall
apply.

(4) Elevators. These shall be in accord-
ance with American National Standard
A17.1—1965.

(5) Control panels. The requirements
of paragraph (k)(22) of this section
shall apply.

(6) Guillotine-type cutters. (i) Each
guillotine-type cutter shall be equipped
with a control which requires the oper-
ator and his helper, if any, to use both
hands to engage the clutch.

(ii) Each guillotine-type cutter shall
be equipped with a nonrepeat device.
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(iii) Carriers shall be provided and
used for transportation of guillotine-
type cutter knives.

(7) Rotary cutter. (i) On single-knife
machines a guard shall be provided at a
point of contact to the knife.

(if) On duplex cutters the protection
required for single-knife machines
shall be provided for the first knife,
and a hood shall be provided for the
second knife.

(iii) Safe access shall be provided to
the knives of a rotary cutter by means
of catwalks with nonslip surfaces, rail-
ings, and toeboards in accordance with
paragraph (b)(3) of this section.

(iv) A guard shall be provided for the
spreader or squeeze roll at the nip side
on sheet cutters.

(v) Electrically or manually operated
quick power disconnecting devices with
adequate braking action shall be pro-
vided on all operating sides of the ma-
chine within easy reach of all opera-
tors.

(vi) The outside slitters shall be
guarded.

(8) Platers. (i) A guard shall be ar-
ranged across the face of the rolls to
serve as a warning that the operator’s
hand is approaching the danger zone.

(if) A quick power disconnecting de-
vice shall be installed on each machine
within easy reach of the operator.

(9) Finishing room rewinders. (i) The
nipping points of all drum winders and
rewinders located on the operator’s
side shall be guarded by either auto-
matic or manually operated barrier
guards of sufficient height to protect
fully anyone working around them.
The barrier guard shall be interlocked
with the drive mechanism to prevent
operating above jog speed without the
guard in place.

A zero speed switch should be installed
to prevent the guard from being raised
while the roll is turning.

(ii) A nonskid surface shall be pro-
vided in front of the rewinder to pre-
vent an employee from slipping in ac-
cordance with paragraph (b)(3) of this
section.

(iii) Mechanical lifting devices shall
be provided for placing and removing
rolls from the machine.

(10) Control panels. The requirements
of paragraph (k)(22) of this section
shall apply.
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(11) Roll-type embosser. The nipping
point located on the operator’s side
shall be guarded by either automatic or
manually operated barrier guards
interlocked with the drive.

(12) Sorting and counting tables. (i) Ta-

bles shall be smooth and free from
splinters, with edges and corners
rounded.

(ii) Paddles shall be smooth and free
from splinters.

(13) Roll splitters. The nip point and
cutter knife shall be guarded by either
automatic or manually operated bar-
rier guards.

(m) Materials handling—(1) Hand
trucks. No person shall be permitted to
ride on a powered hand truck unless it
is so designed by the manufacturer. A
limit switch shall be on operating han-
dle—30 degrees each way from a 45-de-
gree angle up and down.

(2) [Reserved]

(3) Cartons. The carton-stitching ma-
chine shall be guarded to prevent the
operator from coming in contact with
the stitching head.

(4) [Reserved]

(5) Unloading cars. Flag signals, de-

rails, or other protective devices shall
be used to protect men during switch-
ing operations. The blue flag policy
shall be invoked according to para-
graph (c)(9)(i) of this section.
[39 FR 23502, June 27, 1974, as amended at 40
FR 23073, May 28, 1975; 43 FR 49751, Oct. 24,
1978; 49 FR 5323, Feb. 10, 1984; 55 FR 32015,
Aug. 6, 1990; 61 FR 9241, Mar. 7, 1996; 63 FR
1285, Jan. 8, 1998; 63 FR 33467, June 18, 1998]

§1910.262 Textiles.

(a) Application requirements—(1) Appli-
cation. The requirements of this sub-
part for textile safety apply to the de-
sign, installation, processes, operation,
and maintenance of textile machinery,
equipment, and other plant facilities in
all plants engaged in the manufacture
and processing of textiles, except those
processes used exclusively in the manu-
facture of synthetic fibers.

(2) standards incorporated by reference.
Standards covering issues of occupa-
tional safety and health which are of
general application without regard to
any specific industry are incorporated
by reference in paragraphs of this sec-
tion and made applicable to textiles.
All such standards shall be construed
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according to the rules of construction
set out in §1910.5.

(b) Definitions applicable to this sec-
tion—(1) Belt shifter. A belt shifter is a
device for mechanically shifting a belt
from one pulley to another.

(2) Belt shifter lock. A belt shifter lock
is a device for positively locking the
belt shifter in position while the ma-
chine is stopped and the belt is idling
on the loose pulleys.

(3) Calender. A calender in essence
consists of a set of heavy rollers
mounted on vertical side frames and
arranged to pass cloth between them.
Calenders may have two to ten rollers,
or bowls, some of which can be heated.

(4) Embossing calender. An embossing
calender is a calender with two or more
rolls, one of which is engraved for pro-
ducing figured effects of various kinds
on a fabric.

(5) Cans (drying). Drying cans are hol-
low cylindrical drums mounted in a
frame so they can rotate. They are
heated with steam and are used to dry
fabrics or yarn as it passes around the
perimeter of the can.

(6) Carbonizing. Carbonizing means the
removing of vegetable matter such as
burns, straws, etc., from wool by treat-
ment with acid, followed by heat. The
undesired matter is reduced to a car-
bon-like form which may be removed
by dusting or shaking.

(7) Card. A card machine consists of
cylinders of various sizes—and in cer-
tain cases flats—covered with card
clothing and set in relation to each
other so that fibers in staple form may
be separated into individual relation-
ship. The speed of the cylinders and
their direction of rotation varies. The
finished product is delivered as a sliv-
er. Cards of different types are: The re-
volving flat card, the roller-and-clearer
card, etc.

(8) Card clothing. Card clothing is the
material with which many of the sur-
faces of a card are covered; e.g., the
cylinder, doffer, etc. It consists of a
thick foundation material, usually
made of textile fabrics, through which
are pressed many fine, closely spaced,
specially bent wires.

(9) Comber. A comber is a machine for
combing fibers of cotton, wool, etc. The
essential parts are a device for feeding
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forward a fringe of fibers at regular in-
tervals and an arrangement of combs
or pins which, at the right time, pass
through the fringe. All tangled fibers,
short fibers, and neps are removed and
the long fibers are laid parallel.

(10) Combing machinery. Combing ma-
chinery is a general classification, in-
cluding combers, sliver lap machines,
ribbon lap machines, and gill boxes,
but excluding cards.

(11) Cutter (rotary staple). A rotary
staple cutter is a machine consisting of
one or more rotary blades used for the
purpose of cutting textile fibers into
staple lengths.

(12) Exposed to contact. Exposed to con-
tact shall mean that the location of an
object, material, nip point, or point of
operation is such that a person is liable
to come in contact with it in his nor-
mal course of employment.

(13) Garnett machine. A Garnett ma-
chine means any of a number of types
of machines for opening hard twisted
waste of wool, cotton, silk, etc. Essen-
tially, such machines consist of a
lickerin; one or more cylinders, each
having a complement worker and strip-
per rolls; and a fancy roll and doffer.
The action of such machines is some-
what like that of a wool card, but it is
much more severe in that the various
rolls are covered with garnett wire in-
stead of card clothing.

(14) Gill box. A gill box is a machine
used in the worsted system of manufac-
turing yarns. Its function is to arrange
the fibers in parallel order. Essentially,
it consists of a pair of feed rolls and a
series of followers where the followers
move at a faster surface speed and per-
form a combing action.

(15) Interlock. An interlock is a device
that operates to prevent the operation
of machine while the cover or door of
the machine is open or unlocked, and
which will also hold the cover or door
closed and locked while the machine is
in motion.

(16) Jig (dye). A dye jig is a machine
for dyeing piece goods. The cloth, at
full width, passes from a roller through
the dye liquor in an open vat and is
then wound on another roller. The op-
eration is repeated until the desired
shade is obtained.
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(17) Kier. A kier is a large metal vat,
usually a pressure type, in which fab-
rics may be boiled out, bleached, etc.

(18) Lapper (ribbon). A ribbon lapper is
a machine used to prepare laps for
feeding a cotton comb; its purpose is to
provide a uniform lap in which the fi-
bers have been straightened as much as
possible.

(19) Lapper (sliver). A sliver lapper is a
machine in which a number of parallel
card slivers are drafted slightly, laid
side by side in a compact sheet, and
wound into a cylindrical package.

(20) Loom. A loom is a machine for ef-
fecting the interlacing of two series of
yarns crossing one another at right an-
gles. The warp yarns are wound on a
warp beam and pass through heddles
and reed. The filling is shot across in a
shuttle and settled in place by reed and
lay, and the fabric is wound on a cloth
beam.

(21) Mangle (starch). A starch mangle is
a mangle that is used specifically for
starching cotton goods. It commonly
consists of two large rolls and a shal-
low open vat with several immersion
rolls. The vat contains the starch solu-
tion.

(22) Mangle (water). A water mangle is
a calender having two or more rolls
used for squeezing water from fabrics
before drying. Water mangles also may
be used in other ways during the fin-
ishing of various fabrics.

(23) Mule. A mule is a type of spinning
frame having a head stock and a car-
riage as its two main sections. The
head stock is stationary. The carriage
is movable and it carries the spindles
which draft and spin the roving into
the yarn. The carriage extends over the
whole width of the machine and moves
slowly toward and away from the head
stock during the spinning operation.

(24) Nip. Nip shall mean the point of
contact between two in-running rolls.

(25) Openers and pickers. Openers and
pickers means a general classification
which includes breaker pickers, inter-
mediate pickers, finisher pickers, sin-
gle process pickers, multiple process
pickers, willow machines, card and
picker waste cleaners, thread extrac-
tors, shredding machines, roving waste
openers, shoddy pickers, bale breakers,
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feeders, vertical openers, lattice clean-
ers, horizontal cleaners, and any simi-
lar machinery equipped with either
cylinders, screen section, calender sec-
tion, rolls, or beaters used for the prep-
aration of stock for further processing.

(26) Paddler. A paddler consists of a
trough for a solution and two or more
squeeze rolls between which cloth
passes after being passed through a
mordant or dye bath.

(27) Point of operation. Point of oper-
ation shall mean that part of the ma-
chine where the work of cutting, shear-
ing, squeezing, drawing, or manipu-
lating the stock in any other way is
done.

(28) Printing machine (roller type). A
roller printing machine is a machine con-
sisting of a large central cylinder, or
pressure bowl, around the lower part of
the perimeter of which is placed a se-
ries of engraved color rollers (each hav-
ing a color trough), a furnisher roller,
doctor blades, etc. The machine is used
for printing fabrics.

(29) Ranges (bleaching continuous).
Continuous bleaching ranges are of sev-
eral types and may be made for cloth
in rope or open-width form. The goods,
after wetting out, pass through a
squeeze roll into a saturator con-
taining a solution of caustic soda and
then to an enclosed J-box. A V-shaped
arrangement is attached to the front
part of the J-box for uniform and rapid
saturation of the cloth with steam be-
fore it is packed down in the J-box. The
cloth, in a single strand rope form,
passes over a guide roll down the first
arm of the “V’” and up the second.
Steam is injected into the “V’’ at the
upper end of the second arm so that the
cloth is rapidly saturated with steam
at this point. The J-box capacity is
such that cloth will remain hot for a
sufficient time to complete the scour-
ing action. It then passes a series of
washers with a squeeze roll in between.
The cloth then passes through a second
set of saturator, J-box, and washer,
where it is treated with the peroxide
solution. By slight modification of the
form of the unit, the same process can
be applied to open-width cloth.

(30) Range (mercerizing). A mercerizing
range consists generally of a 3-bowl
mangle, a tenter frame, and a number
of boxes for washing and scouring. The
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whole setup is in a straight line and all
parts operate continuously. The com-
bination is used to saturate the cloth
with sodium hydroxide, stretch it while
saturated, and washing out most of the
caustic before releasing tension.

(31) Sanforizing machine. A sanforizing
machine is a machine consisting of a
large steam-heated cylinder, an end-
less, thick, woolen felt blanket which
is in close contact with the cylinder for
most of its perimeter, and an elec-
trically heated shoe which presses the
cloth against the blanket while the lat-
ter is in a stretched condition as it
curves around feed-in roll.

(32) Shearing machine. A shearing ma-
chine is a machine used in shearing
cloth. Cutting action is provided by a
number of steel blades spirally mount-
ed on a roller. The roller rotates in
close contact with a fixed ledger blade.
There may be from one to six such roll-
ers on a machine.

(33) Singeing machine. A singeing ma-
chine is a machine used particularly
with cotton; it comprises of a heated
roller, plate, or an open gas flame. The
material is rapidly passed over the
roller or the plate or through the open
gas flame to remove, fuzz or hairiness
on yarn or cloth by burning.

(34) Slasher. A slasher is a machine
used for applying a size mixture to
warp yarns. Essentially, it consists of a
stand for holding section beams, a size
box, one or more cylindrical dryers or
an enclosed hot air dryer, and a beam-
ing end for finding the yarn on the
loom beams.

(35) Solvent (industrial organic). Indus-
trial organic solvent means any organic
volatile liquid or compound, or any
combination of these substances which
are used to dissolve or suspend a non-
volatile or slightly volatile substance
for industrial utilization. It shall also
apply to such substances when used as
detergents or cleansing agents. It shall
not apply to petroleum products when
such products are used as fuel.

(36) Tenter frame. A tenter frame is a
machine for drying cloth under ten-
sion. It essentially consists of a pair of
endless traveling chains fitted with
clips of fine pins and carried on tracks.
The cloth is firmly held at the selvages
by the two chains which diverge as
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they move forward so that the cloth is
brought to the desired width.

(37) Warper. A warper is any machine
for preparing and arranging the yarns
intended for the warp of a fabric, spe-
cifically, a beam warper.

(c) General safety requirements—(1)
Means of stopping machines. Every tex-
tile machine shall be provided with in-
dividual mechanical or electrical
means for stopping such machines. On
machines driven by belts and shafting,
a locking-type shifter or an equivalent
positive device shall be used. On oper-
ations where injury to the operator
might result if motors were to restart
after power failures, provision shall be
made to prevent machines from auto-
matically restarting upon restoration
of power.

(2) Handles. Stopping and starting
handles shall be designed to the proper
length to prevent the worker’s hand or
fingers from striking against any re-
volving part, gear guard, or any other
part of the machine.

(3)-(4) [Reserved]

(5) Inspection and maintenance. All
guards and other safety devices, includ-
ing starting and stopping devices, shall
be properly maintained.

(6) Lighting. Lighting shall conform
to American National Standard Al1l.1—
1965, which is incorporated by reference
as specified in §1910.6.

(7) ldentification of piping systems.
Identification of piping systems shall
conform to American National Stand-
ard A13.1—1956, which is incorporated
by reference as specified in §1910.6.

(8) ldentification of physical hazards.
Identification of physical hazards shall
be in accordance with the requirements
of §1910.144.

(9) Steam pipes. All pipes carrying
steam or hot water for process or serv-
icing machinery, when exposed to con-
tact and located within seven feet of
the floor or working platform shall be
covered with a heat-insulating mate-
rial, or otherwise properly guarded.

(d) Openers and pickers—(1) Beater
guards. When any opening or picker
machinery is equipped with a beater,
such beater shall be provided with
metal covers which will prevent con-
tact with the beater. Such covers shall
be provided with an interlock which
will prevent the cover from being
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raised while the machine is in motion
and prevent the operation of the ma-
chine while the cover is open.

(2) Cleanout holes. Cleanout holes
within reaching distance of the fan or
picker beater shall have their covers
securely fastened and they shall not be
opened while the machine is in motion.

(3) Feed rolls. The feed rolls on all
opening and picking machinery shall
be covered with a guard designed to
prevent the operator from reaching the
nip while the machinery is in oper-
ation.

(4) Removal of foreign ferrous material.
All textile opener lines shall be
equipped with magnetic separators,
tramp iron separators, or other means
for the removal of foreign ferrous ma-
terial.

(e) Cotton cards—(1) Enclosures. Cyl-
inder and lickerins shall be completely
protected and the doffers should be en-
closed.

(2) Enclosure fastenings. The enclo-
sures or covers shall be kept in place
while the machine is in operation, ex-
cept when stripping or grinding.

(3) Stripping rolls. On operations call-
ing for flat strippings which are al-
lowed to fall on the doffer cover, where
such strippings are removed by hand,
the doffer cover shall be kept closed
and securely fastened to prevent the
opening of the cover while the machine
is in operation. When it becomes nec-
essary to clean the cards while they
are in motion, a long-handled brush or
dust mop shall be used.

(f) Garnett machines—(1) Lickerin. Gar-
nett lickerins shall be enclosed.

(2) Fancy rolls. Garnett fancy rolls
shall be enclosed by covers. These shall
be installed in a way that keeps worker
rolls reasonably accessible for removal
or adjustment.

(3) Underside of machine. The under-
side of the garnett shall be guarded by
a screen mesh or other form of enclo-
sure to prevent access.

(g) Spinning mules—A substantial
fender of metal or hardwood shall be
installed in front of the carriage
wheels, the fender to extend to within
one-fourth inch of the rail.

(h) Slashers—(1) Cylinder dryers—(i)
Reducing valves, safety valves, and pres-
sure gages. Reducing valves, safety
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valves, and pressure gages shall con-
form to the ASME Pressure Vessel
Code, Section VIII, Unfired Pressure
Vessels, 1968, which is incorporated by
reference as specified in §1910.6.

(if) Vacuum relief valves. Vacuum re-
lief valves shall conform to the ASME
Code for Pressure Vessels, Section VIII,
Unfired Pressure Vessels, 1968.

(iii) Lever control. When slashers are
operated by control levers, these levers
shall be connected to a horizontal bar
or treadle located not more than 69
inches above the floor to control the
operation from any point.

(iv) Pushbutton control. Slashers oper-
ated by pushbutton control shall have
stop and start buttons located at each
end of the machine, and additional but-
tons located on both sides of the ma-
chine, at the size box and the delivery
end. If calender rolls are used, addi-
tional buttons shall be provided at
both sides of the machine at points
near the nips, except when slashers are
equipped with an enclosed dryer.

(v) Nip guards. All nip guards shall
comply with the requirements of para-
graph (h)(2)(iv) of this section.

(vi) Cylinder enclosure. When enclo-
sures or hoods are used over cylinder
drying rolls, such enclosures or hoods
shall be provided with an exhaust sys-
tem which will effectively prevent wet
air and steam from escaping into the
workroom.

(vii) Expansion chambers. Slasher ket-
tles and cookers shall be provided with
expansion chambers in the covers, or
drains, to prevent surging over. Steam-
control valves shall be so located that
they can be operated without exposing
the worker to moving parts, hot sur-
faces, or steam.

(2) Enclosed hot air dryer—(i) Lever
control. When slashers are operated by
control levers, these levers shall be
connected to a horizontal bar or trea-
dle located not more than 69 inches
above the floor to control the oper-
ation from any point.

(ii) Push-button control. Slashers op-
erated by push-button control shall
have one start button at each end of
the machine and stop buttons shall be
located on both sides of the machines
at intervals spaced not more than 6
feet on centers. Inching buttons should
be installed.
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(iii) Dryer enclosure. The dryer enclo-
sure shall be provided with an exhaust
system which will effectively prevent
wet air and steam from escaping into
the workroom.

(iv) Nip guards. All nip guards shall
comply with Table R-1.

TABLE R—1—GUARD OPENINGS

[Openings in the guard or between the guard and working
surface shall not be greater than the following]

Maximum
width of
opening

Distance of opening from nip point

010 1%2 i Ya
1¥2to 2¥%2 ¥s
2%2to 3%2 Ya
3Y%2 to 5%2 e
5%2 to 6%2 Ya
6%21t0 7%2 ... s
72 to 8Y2 1Ya

The measurements in Table R-1 are all in inches.

(v) Expansion chambers. Slasher ket-
tles and cookers shall be provided with
expansion chambers in the covers, or
drains, to prevent surging over. Steam
control valves shall be so located that
they can be operated without exposing
the worker to moving parts, hot sur-
faces, or steam.

(i) Warpers—(1) Swiveled double-bar
gates. Swiveled double-bar gates shall
be installed on all warpers operating in
excess of 450 yards per minute. These
gates shall be so interlocked that the
machine cannot be operated until the
gate is in the *““closed position,” except
for the purpose of inching or jogging.

(2) Closed position. Closed position
shall mean that the top bar of the gate
shall be at least 42 inches from the
floor or working platform; and the
lower bar shall be at least 21 inches
from the floor or working platform;
and the gate shall be located 15 inches
from the vertical tangent to the beam
head.

(J) Drawing frames, slubbers, roving
parts, cotton combers, ring spinning
frames, twisters. Gear housing covers on
all installations of drawing frames,
slubbers, roving frames, cotton comb-
ers, ring spinning frames, and twisters
shall be equipped with interlocks.

(k) Gill boxes—(1) Pin guard. A guard
shall be placed ahead of the feed end
and shall be so designed that it will
prevent the worker’s fingers from being
caught in the pins of the intersecting
fallers.
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(2) Nip guards. All nip guards shall
comply with the requirements of para-
graph (h)(2)(iv) of this section.

() Heavy draw boxes, finishers, and
speeders used in worsted drawing—(1)
Band pulley covers. Covers for band pul-
leys shall be closed when the machine
is in motion.

(2) Benches or working platforms.
Branches or working platforms ap-
proximately 10 inches in height and 8
inches in width should be installed
along the entire running length of the
machine for the worker to stand on
while creeling the machine. Such
benches or platforms shall be covered
with an abrasive or nonslip material.

(m) Sliver and ribbon lappers (cotton).
Cover guard. An interlocking cover
guard shall be installed over the large
calender drums and the lap spool, de-
signed to prevent the operator from
coming in contact with the nip.

(n) Looms—(1) Shuttle guard. Each
loom shall be equipped with a guard de-
signed to minimize the danger of the
shuttle flying out of the shed.

(2) Protection for loom fixer. Provisions
shall be made so that every loom fixer
can prevent the loom from being start-
ed while he is at work on the loom.
This may be accomplished by means of
a lock, the key to which is retained in
the possession of the loom fixer, or by
some other effective means to prevent
starting the loom.

(0) Shearing machines. All revolving
blades on shearing machines shall be
guarded so that the opening between
the cloth surface and the bottom of the
guard will not exceed three-eighths
inch.

(p) Continuous bleach range (cotton
and rayon)—(1) J-box protection. Each
valve controlling the flow of steam, in-
jurious gases, or liquids into a J-box
shall be equipped with a chain, lock,
and key, so that any worker who enters
the J-box can lock the valve and retain
the key in his possession. Any other
method which will prevent steam, inju-
rious gases, or liquids from entering
the J-box while the worker is in it will
be acceptable.

(2) Open-width bleaching. The nip of
all in-running rolls on open-width
bleaching machine rolls shall be pro-
tected with a guard to prevent the
worker from being caught at the nip.
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The guard shall extend across the en-
tire length of the nip.

(q) Kiers—(1) Reducing valves, safety
valves, and pressure gages. Reducing
valves, safety valves, and pressure
gages shall conform to the ASME Code
for Unfired Pressure Vessels, Section
V111, Unfired/Pressure Vessels, 1968.

(2) Kier valve protection. Each valve
controlling the flow of steam, injurious
gases, or liquids into a kier shall be
equipped with a chain, lock, and key,
so that any worker who enters the Kier
can lock the valve and retain the key
in his possession. Any other method
which will prevent steam, injurious
gases, or liquids from entering the kier
while the worker is in it will be accept-
able.

(r) Gray and white bins. On new in-
stallations guard rails conforming to
§1910.23 shall be provided where work-
ers are required to plait by hand from
the top of the bin so as to protect the
worker from falling to a lower level.

(s) Mercerizing range (piece goods)—(1)
Stopping devices. A stopping device
shall be provided at each end of the
machine.

(2) Frame ends. A guard shall be in-
stalled at each end of the frame be-
tween the in-running chain and the clip
opener, to prevent the worker’s fingers
from being caught.

(3) Mangle and washers. The nip at
the in-running rolls shall conform to
§1910.264.

(t) Tenter frames—(1) Stopping devices.
A stopping device shall be provided at
each end of the machine.

(2) Frame ends. A guard shall be in-
stalled at each end of the frame at the
in-running chain and clip opener.

(3) Oil cups. Oil cups shall be safely
located to permit easy access.

(u) Dyeing jigs—(1) Stopping devices.
Each dye jig shall be equipped with in-
dividual mechanical or electrical
means for stopping the machine.

(2) Roll arms. Roll arms on jigs shall
be built to allow for extra large
batches, and to prevent the center bar
from being forced off, causing the
batch to fall.

(v) Padders—Nip guards. All nip
guards shall comply with the require-
ments of paragraph (h)(2)(iv) of this
section.
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(w) Drying cans—(1) Pressure reducing
valves and pressure gages. Pressure re-
ducing valves and pressure gages shall
conform to the ASME Code for Pres-
sure Vessels, Section VIII, 1968, Unfired
Pressure Vessels.

(2) Vacuum collapse. If cans are not
designed to prevent vacuum collapse,
each can shall be equipped with one or
more vacuum relief valves with open-
ings of sufficient size to prevent the
collapse of the can if vacuum occurs.

(xX) Flat-work ironer—(1) Feed rolls.
The feed rolls shall be guarded to con-
form to §1910.264.

(2) Pressure rolls. Pressure rolls shall
be covered or guarded to conform to
§1910.264.

(y) Extractors—(1) Centrifugal extrac-
tor—(i) Cover. Each extractor shall be
equipped with a metal cover.

(ii) Interlocking device. Each extractor
shall be equipped with an interlocking
device that will prevent the cover from
being opened while the basket is in mo-
tion, and also prevent the power oper-
ation of the basket while the cover is
open.

(iii) Brakes. Each extractor shall be
equipped with a mechanically or elec-
trically operated brake to quickly stop
the basket when the power driving the
basket is shut off.

(iv) Maximum allowable speed. Each
centrifugal extractor shall be effec-
tively secured in position on the floor
or foundation so as to eliminate unnec-
essary vibration, and should not be op-
erated at a speed greater than the man-
ufacturer’s rating, which shall be
stamped where easily visible in letters
not less than one-quarter inch in
height. The maximum allowable speed
shall be given in revolutions per
minute (rpm).

(2) Engine drum extractor—Over-speed
governor. Each engine individually
driving an extractor shall be provided
with an approved engine stop and speed
limit governor.

(3) Squeezer or wringer extractor—Nip
guards. All nip guards shall comply
with the requirements of paragraph
(h)(2)(iv) of this section.

(z) Nip guards. All nip guards for
water mangle, starch mangle, back-
washer (worsted yarn) crabbing ma-
chines, decating machines, shall com-
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ply with the requirements of paragraph
(NA)(iv).

(aa) Sanforizing and palmer machine. A
safety trip rod, cable, or wire center
cord shall be provided across the front
and back of all palmer cylinders ex-
tending the length of the face of the
cylinder. It shall operate readily
whether pushed or pulled. This safety
trip shall be not more than 72 inches
above the level on which the operator
stands and shall be readily accessible.

(bb) Rope washers—(1) Splash guard.
Splash guards shall be installed on all
rope washers unless the machine is so
designed as to prevent the water or lig-
uid from splashing the operator, the
floor, or working surface.

(2) Safety stop bar. A safety trip rod,
cable or wire center cord shall be pro-
vided across the front and back of all
rope washers extending the length of
the face of the washer. It shall operate
readily whether pushed or pulled. This
safety trip shall be not more than 72
inches above the level on which the op-
erator stands and shall be readily ac-
cessible.

(cc) Laundry washer tumbler or shak-
er—(1) Interlocking device. Each drying
tumbler, each double cylinder shaker
or clothes tumbler, and each washing
machine shall be equipped with an
interlock device which will prevent the
power operation of the inside cylinder
when the outer door on the case or
shell is open, and which will also pre-
vent the outer door on the case or shell
from being opened without shutting off
the power.

(2) Means of holding covers or doors in
open position. Each enclosed barrel
shall also be equipped with adequate
means for holding open the doors or
covers of the inner and outer cylinders
or shells while it is being loaded or un-
loaded.

(dd) Printing machine (roller type)—(1)
Nip guards. All nip guards shall comply
with the requirements of paragraph
(h)(2)(iv) of this section.

(2) Crown wheel and roller gear nip pro-
tection. The engraved roller gears and
the large crown wheel shall be provided
with a protective disc which will en-
close the nips of the in-running gears.
Individual discs for each nip will be ac-
ceptable.
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(ee) Calenders. The nip at the in-run-
ning side of the rolls shall be provided
with a guard extending across the en-
tire length of the nip and arranged to
prevent the fingers of the workers from
being pulled in between the rolls or be-
tween the guard and the rolls, and con-
structed so that the cloth can be fed
into the rolls safely.

(ff) Rotary staple cutters. A guard shall
be installed completely enclosing the
cutters to prevent the hands of the op-
erator from reaching the cutting zone.

(99) [Reserved]

(hh) Hand bailing machine. An angle-
iron-handle stop guard shall be in-
stalled at the right angle to the frame
of the machine. The stop guard shall be
so designed and so located that it will
prevent the handle from traveling be-
yond the vertical position should the
handle slip from the operator’s hand
when the pawl has been released from
the teeth of the takeup gear.

(ii) Roll bench. Cleats shall be in-
stalled on the ends of roll benches.

(Jj) Cuttle or swing folder (overhead
type). The bottom of the overhead fold-
ers shall be located not less than 7 feet
from the floor or working surface.

(kk) Color-mixing room. Floors in
color-mixing rooms shall be con-
structed to drain easily.

(I1) Open tanks and vats for mixing and
storage of hot or corrosive liquids—Shut-
off valves. Boiling tanks, caustic tanks,
and hot liquid containers, so located
that the operator cannot see the con-
tents from the floor or working area,
shall have emergency shutoff valves
controlled from a point not subject to
danger of splash. Valves shall conform
to the ASME Pressure Vessel Code, sec-
tion VIII, Unfired Pressure Vessels,
1968.

(mm) Dye kettles and vats—Pipes or
drains of sufficient capacity to carry
the contents safely away from the
working area shall be installed where
there are dye kettles and vats which
may at any time contain hot or corro-
sive liquids. These shall not empty di-
rectly onto the floor.

(nn) Acid carboys. Carboys shall be
provided with inclinators, or the acid
shall be withdrawn from the carboys by
means of pumping without pressure in
the carboy, or by means of hand oper-
ated siphons.
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(00) Handling caustic soda and caustic
potash. Means shall be provided for
handling and emptying caustic soda
and caustic potash containers to pre-
vent workers from coming in contact
with the caustic (see paragraph (qq) of
this section).

(pp) First aid. Wherever acids or
caustics are used, provision shall be
made for a copious and flowing supply
of fresh, clean water.

[39 FR 23502, June 27, 1974, as amended at 40
FR 23073, May 28, 1975; 49 FR 5324, Feb. 10,
1984; 61 FR 9241, Mar. 7, 1996; 63 FR 33467,
June 18, 1998]

§1910.263 Bakery equipment.

(a) General requirements—(1) Applica-
tion. The requirements of this section
shall apply to the design, installation,
operation and maintenance of machin-
ery and equipment used within a bak-
ery.

(2) [Reserved]

(b) [Reserved]

(c) General machine guarding.

(1) [Reserved]

(2) Gears. All gears shall be com-
pletely enclosed regardless of location.

(3) Sprockets and V-belt drives. Sprock-
ets and V-belt drives located within
reach from platforms or pasageways or
located within 8 feet 6 inches from the
floor shall be completely enclosed.

(4) [Reserved]

(5) Lubrication. Where machinery
must be lubricated while in motion,
stationary lubrication fittings inside a
machine shall be provided with exten-
sion piping to a point of safety so that
the employee will not have to reach
into any dangerous part of the machine
when lubricating.

(6)-(7) [Reserved]

(8) Hot pipes. Exposed hot water and
steam pipes shall be covered with insu-
lating material wherever necessary to
protect employee from contact.

(d) Flour-handling equipment—(1) Gen-
eral requirements for flour handling. (i)
Wherever any of the various pieces of
apparatus comprising a flour-handling
system are run in electrical unity with
one another the following safeguards
shall apply:

(a) [Reserved]

(b) Wherever a flour-handling system
is of such size that the beginning of its
operation is far remote from its final
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delivery end, all electric motors oper-
ating each apparatus comprising this
system shall be controlled at each of
two points, one located at each remote
end, either of which will stop all mo-
tors.

(c) [Reserved]

(d) Control circuits for magnetic con-
trollers shall be so arranged that the
opening of any one of several limit
switches, which may be on an indi-
vidual unit, will serve to de-energize
all of the motors of that unit.

(ii) [Reserved]

(2) Bag chutes and bag lifts (bag-arm
elevators). (i) Bag chutes (gravity
chutes for handling flour bags) shall be
so designed so as to keep to a minimum
the speed of flour bags. If the chute in-
clines more than 30° from the hori-
zontal, there shall be an upturn at the
lower end of the chute to slow down
the bags.

(ii) Bag-arm elevators with manual
takeoff shall be designed to operate at
a capacity not exceeding seven bags per
minute. The arms on the conveyor
chain shall be so spaced as to obtain
the full capacity of the elevator with
the lowest possible chain speed. There
shall be an electric limit switch at the
unloading end of the bag-arm elevator
so installed as to automatically stop
the conveyor chain if any bag fails to
clear the conveyor arms.

(iii) [Reserved]

(iv) Man lifts shall be prohibited in
bakeries. Bag or barrel lifts shall not
be used as man lifts.

(3) Dumpbin and blender.

()—(iv) [Reserved]

(v) All dumpbin and blender hoods
shall be of sufficient capacity to pre-
vent circulation of flour dust outside
the hoods.

(vi) All dumpbins shall be of a suit-
able height from floor to enable the op-
erator to dump flour from bags, with-
out causing undue strain or fatigue.
Where the edge of any bin is more than
24 inches above the flour, a bag rest
step shall be provided.

(vii) A control device for stopping the
dumpbin and blender shall be provided
close to the normal location of the op-
erator.

(4)-(5) [Reserved]

(6) Storage bins.

(i) [Reserved]
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(ii) Storage bins shall be provided
with gaskets and locks or latches to
keep the cover closed, or other equiva-
lent devices in order to insure the dust
tightness of the cover. Covers at open-
ings where an employee may enter the
bin shall also be provided with a hasp
and a lock, so located that the em-
ployee may lock the cover in the open
position whenever it is necessary to
enter the bin.

(iii) Storage bins where the side is
more than 5 feet in depth shall be pro-
vided with standard stationary safety
ladders, both inside and outside, to
reach from floor level to top of bin and
from top of bin to inside bottom, keep-
ing the ladder end away from the mov-
ing screw conveyor.

(iv)-(v) [Reserved]

(vi) The main entrance cover of large
storage bins located at the interior exit
ladder shall be provided with an elec-
tric interlock for motors operating
both feed and unloading screw, so that
these motors cannot operate while the
cover is open.

(7) Screw conveyors.

(i)—(ii) [Reserved]

(iii) The covers of all screw con-
veyors shall be made removable in con-
venient sections, held on with sta-
tionary clamps located at proper inter-
vals keeping all covers dust-tight.
Where drop or hinged bottom sections
are provided this provision shall not
apply.

(8) Sifters. (i) Enclosures of all types
of flour sifters shall be so constructed
that they are dust-tight but readily ac-
cessible for interior inspection.

(ii) [Reserved]

(9) Flour scales.

(i)—(ii) [Reserved]

(iii) Traveling or track-type flour
scales shall be equipped with bar han-
dles for moving same. The bar should
be at least 1 inch in diameter and well
away from trolley track wheels.

(e) Mixers—(1) Horizontal dough mix-
ers. (i) Mixers with external power ap-
plication shall have all belts, chains,
gears, pulleys, sprockets, clutches, and
other moving parts completely en-
closed.

(ii) [Reserved]

(iii) Each mixer shall be equipped
with an individual motor and control,
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and with a conveniently located man-
ual switch to prevent the mixer from
being started in the usual manner
while the machine is being serviced
and cleaned.

(iv) AIll electrical control stations
shall be so located that the operator
must be in full view of the bowl in its
open position. No duplication of such
controls other than a stop switch shall
be permitted.

(v) All mixers with power and manual
dumping arrangements shall be
equipped with safety devices which
shall:

(a) Engage both hands of the oper-
ator, when the agitator is in motion
under power, and while the bowl is
opened more than one-fifth of its total
opening.

(b) Prevent the agitator from being
started, while the bowl is more than
one-fifth open, without engaging both
hands of the operator;

(vi)—(vii) [Reserved]

(viii) Every mixer shall be equipped
with a full enclosure over the bowl
which is closed at all times while the
agitator is in motion. Only minor open-
ings in this enclosure, such as ingre-
dient doors, flour inlets, etc., each rep-
resenting less than 1% square feet in
area, shall be capable of being opened
while the mixer is in operation.

(ix) [Reserved]

(X) Overhead covers or doors which
are subject to accidental closure shall
be counterbalanced to remain in an
open position or provided with means
to hold them open until positively re-
leased by the operator.

(x1)-(xvii) [Reserved]

(xviii) Valves and controls to regu-
late the coolant in mixer jackets shall
be located so as to permit access by the
operator without jeopardizing his safe-
ty.
(2) Vertical mixers. (i) Vertical mixers
shall comply with paragraphs (e)(1) (i),
(i), (ix) and (x), of this section.

(ii) [Reserved]

(iii) Bowl locking devices shall be of
a positive type which require the at-
tention of the operator for unlocking.

(iv) Devices shall be made available
for moving bowls weighing more than
80 pounds, with contents, into and out
of the mixing position on the machine.

(f) Dividers.
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(1)-(2) [Reserved]

(3) Rear of divider. The back of the di-
vider shall have a complete cover to
enclose all of the moving parts, or each
individual part shall be enclosed or
guarded to remove the separate haz-
ards. The rear cover shall be provided
with a limit switch in order that the
machine cannot operate when this
cover is open. The guard on the back
shall be hinged so that it cannot be
completely removed and if a catch or
brace is provided for holding the cover
open, it shall be designed so that it will
not release due to vibrations or minor
bumping whereby the cover may drop
on an employee.

(9) Moulders—(1) Hoppers. Mechanical
feed moulders shall be provided with
hoppers so designed and connected to
the proofer that an employee’s hands
cannot get into the hopper where they
will come in contact with the in-run-
ning rolls.

(2) Hand-fed moulders. Hand-fed
moulders shall be provided with a belt-
feed device or the hopper shall be ex-
tended high enough so that the hands
of the operator cannot get into the feed
rolls. The top edge of such a hopper
shall be well rounded to prevent injury
when it is struck or bumped by the em-
ployee’s hand.

(3) Stopping devices. There shall be a
stopping device within easy reach of
the operator who feeds the moulder and
another stopping device within the
reach of the employee taking the
dough away from the moulder.

(h) Manually fed dough brakes—(1)
Top-roll protection. The top roll shall be
protected by a heavy gage metal shield
extending over the roll to go within 6
inches of the hopper bottom board. The
shield may be perforated to permit ob-
servation of the dough entering the
rolls.

(2) Emergency stop bar—An emergency
stop bar shall be provided, and so lo-
cated that the body of the operator will
press against the bar if the operator
slips and falls toward the rolls, or if
the operator gets his hand caught in
the rolls. The bar shall apply the body
pressure to open positively a circuit
that will deenergize the drive motor. In
addition, a brake which is inherently
self-engaging by requiring power or
force from an external source to cause
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disengagement shall be activated at
the same time causing the rolls to stop
instantly. The emergency stop bar
shall be checked for proper operation
every 30 days.

(i) Miscellaneous equipment—(1) Proof
boxes. All door locks shall be operable
both from within and outside the box.
Guide rails shall be installed to center
the rack as it enters, passes through,
and leaves the proof box.

(2) Fermentation room. Fermentation
room doors shall have nonshatterable
wire glass or plastic panels for vision
through doors.

(3) Troughs. Troughs shall be mount-
ed on antifriction bearing casters thus
making it possible for the operator to
move and direct the motion of the
trough with a minimum of effort.

(4) Hand trucks. (i) Casters shall be
set back from corners to be out of the
way of toes and heels, but not far
enough back to cause the truck to be
unstable.

(if) A lock or other device shall be
provided to hold the handle in vertical
position when the truck is not in use.

(5) Lift trucks. A lock or other device
shall be provided to hold the handle in
vertical position when the truck is not
in use.

(6) Racks.

(i) [Reserved]

(i) Racks shall be equipped with han-
dles so located with reference to the
frame of the rack that no part of the
operator’s hands extends beyond the
outer edge of the frame when holding
onto the handles.

(iii) Antifriction bearing casters
shall be used to give the operator bet-
ter control of the rack.

(7) Conveyors. (i) Wherever a conveyor
passes over a main aisleway, regularly
occupied work area, or passageway, the
underside of the conveyor shall be com-
pletely enclosed to prevent broken
chains or other material from falling
in the passageway.

(ii) Stop bumpers shall be installed
on all delivery ends of conveyors, wher-
ever manual removal of the product
carried is practiced.

(iii) Where hazard of getting caught
exists a sufficient number of stop but-
tons shall be provided to enable quick
stopping of the conveyor.

(8)—(10) [Reserved]
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(11) Ingredient premixers, emulsifiers,
etc. (i) All top openings shall be pro-
vided with covers attached to the ma-
chines. These covers should be so ar-
ranged and interlocked that power will
be shut off whenever the cover is
opened to a point where the operator’s
fingers might come in contact with the
beaters.

(ii) [Reserved]

(12) Chain tackle. (i) All chain tackle
shall be marked prominently, perma-
nently, and legibly with maximum load
capacity.

(ii) All chain tackle shall be marked
permanently and legibly with min-
imum support specification.

(iii) Safety hooks shall be used.

(13) Trough hoists, etc. (i) All hoists
shall be marked prominently, perma-
nently, and legibly with maximum load
capacity.

(ii) All hoists shall be marked perma-
nently and legibly with minimum sup-
port specifications.

(iii) Safety catches shall be provided
for the chain so that the chain will
hold the load in any position.

(iv) Safety hooks shall be used.

(14) Air-conditioning units.

(i) [Reserved]

(ii) On large units with doors to
chambers large enough to be entered,
all door locks shall be operable from
both inside and outside.

(15) Pan washing tanks.

(i) [Reserved]

(ii) The surface of the floor of the
working platform shall be maintained
in nonslip condition.

(iii)—(iv) [Reserved]

(v) Power ventilated exhaust hoods
shall be provided over the tanks.

(16)-(19) [Reserved]

(20) Bread coolers, rack type.

(i) [Reserved]

(ii) All door locks shall be operable
from both within and outside the cool-
er.

(21) [Reserved]

(22) Doughnut machines. Separate
flues shall be provided, (i) for venting
vapors from the frying section, and (ii)
for venting products of combustion
from the combustion chamber used to
heat the fat.

(23) Open fat kettles. (i) The floor
around kettles shall be maintained in
nonslip condition.
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(ii)—(iii) [Reserved]

(iv) The top of the kettle shall be not
less than 36 inches above floor or work-
ing level.

(24) Steam kettles. (i) Positive locking
devices shall be provided to hold ket-
tles in the desired position.

(i) Kettles with steam jackets shall
be provided with safety valves in ac-
cordance with the ASME Pressure Ves-
sel Code, Section VIII, Unfired Pres-
sure Vessels, 1968, which 1is incor-
porated by reference as specified in
§1910.6.

() Slicers and wrappers—(1) Slicers.

(i)—(ii) [Reserved]

(iii) The cover over the knife head of
reciprocating-blade slicers shall be pro-
vided with an interlocking arrange-
ment so that the machine cannot oper-
ate unless the cover is in place.

(iv) On slicers with endless band
knives, each motor shall be equipped
with a magnet brake which operates
whenever the motor is not energized.
Each door, panel, or other point of ac-
cess to the cutting blades shall be ar-
ranged by means of mechanical or elec-
tric interlocks so that the motor will
be deenergized if all such access doors,
panels, or access points are not closed.

(v) When it is necessary to sharpen
slicer blades on the machine, a barrier
shall be provided leaving only suffi-
cient opening for the sharpening stone
to reach the knife blades.

(vi) [Reserved]

(vii) Slicer wrapper conditions.

(a)-(b) [Reserved]

(c) Mechanical control levers for
starting and stopping both slicing ma-
chine conveyors and wrapping ma-
chines shall be extended or so located
that an operator in one location can
control both machines. Such levers
should be provided wherever necessary,
but these should be so arranged that
there is only one station capable of
starting the wrapping machine and
conveyor assembly, and this starting
station should be so arranged or guard-
ed as to prevent accidental starting.
The electric control station for start-
ing and stopping the electric motor
driving the wrapping machine and con-
veyor should be located near the clutch
starting lever.

(2) Wrappers.

(i)—(ii) [Reserved]

29 CFR Ch. XVII (7-1-07 Edition)

(iii) Electrical heaters on wrappers
shall be protected by a cover plate
properly separated or insulated from
the heaters in order that accidental
contact with this cover plate will not
cause a burn to the operator.

(k) Biscuit and cracker equipment—(1)
Meal, peanut, and fig grinders. (i) If the
hopper is removable it shall be pro-
vided with an electric interlock so that
the machine cannot be put in operation
when the hopper is removed.

(ii) Where grid guards cannot be used,
feed conveyors to hoppers, or baffle-
type hoppers, shall be provided. Hop-
pers in such cases shall be enclosed and
provided with hinged covers, and
equipped with electric interlock to pre-
vent operation of the machine with the
cover open.

(2) Sugar and spice pulverizers. (i) All
drive belts used in connection with
sugar and spice pulverizers shall be
grounded by means of metal combs or
other effective means of removing stat-
ic electricity. All pulverizing of sugar
or spice grinding shall be done in ac-
cordance with NFPA 62—1967 (Standard
for Dust Hazards of Sugar and Cocoa)
and NFPA 656—1959 (Standard for Dust
Hazards in Spice Grinding Plants),
which are incorporated by reference as
specified in §1910.6.

(ii) Magnetic separators shall be pro-
vided to reduce fire and explosion haz-
ards.

(3) Cheese, fruit, and food cutters.
These machines shall be protected in
accordance with the requirements of
paragraph (k)(1) of this section.

(4) [Reserved]

(5) Reversible dough brakes. Reversible
brakes shall be provided with a guard
or tripping mechanism on each side of
the rolls. These guards shall be so ar-
ranged as to stop the machine or re-
verse the direction of the rolls so that
they are outrunning if the guard is
moved by contact of the operator.

(6) Cross-roll brakes. Cross-roll brakes
shall be provided with guards that are
similar in number and equal in effec-
tiveness to guards on hand-fed brakes.

(7) Box- and roll-type dough sheeters.

(i) [Reserved]

(i) Hoppers for sheeters shall have an
automatic stop bar or automatic stop-
ping device along the back edge of the
hopper. If construction does not permit
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location at the back edge, the auto-
matic stop bar or automatic stopping
device shall be located where it will be
most effective to accomplish the de-
sired protection.

(8) [Reserved]

(9) Rotary, die machines, pretzel rolling,
and pretzel-stick extruding machines.
Dough hoppers shall have the entire
opening protected with substantial
grid-type guards to prevent the em-
ployee from getting his hands caught
in moving parts, or the hopper shall be
extended high enough so that the oper-
ator’s hands cannot get into moving
parts.

(10)—(11) [Reserved]

(12) Pan cooling towers. (i) Where pan
cooling towers extend to two or more
floors, a lockout switch shall be pro-
vided on each floor in order that me-
chanics working on the tower may
positively lock the mechanism against
starting. Only one start switch shall be
used in the motor control circuit.

(ii) [Reserved]

(13) Chocolate melting, refining, and
mixing kettles. Each kettle shall be pro-
vided with a cover to enclose the top of
the kettle. The bottom outlet of each
kettle shall be of such size and shape
that the operator cannot reach in to
touch the revolving paddle or come in
contact with the shear point between
the paddle and the side of the kettle.

(14)—(16) [Reserved]

(17) Peanut cooling trucks. Mechani-
cally operated peanut cooling trucks
shall have a grid-type cover over the
entire top.

(I) Ovens—(1) General location.

(1)—(vi) [Reserved]

(vii) Ovens shall be located so that
possible fire or explosion will not ex-
pose groups of persons to possible in-
jury. For this reason ovens shall not
adjoin lockers, lunch or sales rooms,
main passageways, or exits.

(2) [Reserved]

(3) Safeguards of mechanical parts. (i)
Emergency stop buttons shall be pro-
vided on mechanical ovens near the
point where operators are stationed.

(ii) All piping at ovens shall be tested
to be gastight.

(iii) Main shutoff valves, operable
separately from any automatic valve,
shall be provided to permit turning off
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the fuel or steam in case of an emer-
gency.

(a) Main shutoff valves shall be lo-
cated so that explosions, fires, etc. will
not prevent access to these valves.

(b) Main shutoff valves shall be
locked in the closed position when men
must enter the oven or when the oven
is not in service.

(4)-(7) [Reserved]

(8) Electrical heating equipment.

(1)—(ii) [Reserved]

(iii) A main disconnect switch or cir-
cuit breaker shall be provided. This
switch or circuit breaker shall be so lo-
cated that it can be reached quickly
and safely. The main switch or circuit
breaker shall have provisions for lock-
ing it in the open position if any work
on the electrical equipment or inside
the oven must be performed.

(9) General requirements. (i) Protecting
devices shall be properly maintained
and kept in working order.

(ii) All safety devices on ovens shall
be inspected at intervals of not less
than twice a month by an especially
appointed, properly instructed bakery
employee, and not less than once a
year by representatives of the oven
manufacturers.

(iii)(a) Protection of gas pilot lights
shall be provided when it is impracti-
cable to protect the main flame of the
burner and where the pilot flame can-
not contact the flame electrode with-
out being in the path of the main flame
of the burner. Failure of any gas pilot
shall automatically shut off the fuel
supply to the burner.

(b) Ovens with multiple burners shall
be equipped with individual atmos-
pheric pilot lights where there is suffi-
cient secondary air in the baking
chamber and where gas is available; or
else each burner shall be equipped with
an electric spark-type ignition device.

(iv) Burners of a capacity exceeding
150,000 B.t.u. per hour equipped with
electric ignition shall be protected in
addition by quick-acting combustion
safeguards.

(a) The high-tension current for any
electric spark-type ignition device
shall originate in a power supply line
which is interlocked with the fuel sup-
ply for the oven in such a way that in
case of current failure both the source
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of electricity to the high-tension cir-
cuits and the fuel supply shall be
turned off simultaneously.

(b) [Reserved]

(c) Combustion safeguards used in
connection with electric ignition sys-
tems on ovens shall be so designed as
to prevent an explosive mixture from
accumulating inside the oven before ig-
nition has taken place.

(v) When fuel is supplied and used at
line pressure, safety shutoff valves
shall be provided in the fuel line lead-
ing to the burner.

(a) When fuel is supplied in excess of
line pressure, safety shutoff valves
shall be provided in the fuel line lead-
ing to the burners, unless the fuel sup-
ply lines are equipped with other auto-
matic valves which will prevent the
flow of fuel when the compressing
equipment is stopped.

(b) The safety shutoff valve shall be
positively tight and shall be tested at
least twice monthly.

(c)-(d) [Reserved]

(e) A safety shutoff valve shall re-
quire manual operation for reopening
after it has closed, or the electric cir-
cuit shall be so arranged that it will re-
quire a manual operation for reopening
the safety shutoff valve.

(f) Manual reset-type safety shutoff
valves shall be so arranged that they
cannot be locked in an open position by
external means.

(g9) Where blowers are used for sup-
plying the air for combustion the safe-
ty shutoff valve shall be interlocked so
that it will close in case of air failure.

(h) Where gas or electric ignition is
used, the safety shutoff valve shall
close in case of ignition failure. On
burners equipped with combustion safe-
guards, the valve shall close in case of
burner flame failure.

(vi) One main, manually operated,
fuel shutoff valve shall be provided on
each oven, and shall be located ahead
of all other valves in the system.

(vii) All individual gas or oil burners
with a heating capacity over 150,00