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used for no other purpose. If stowed onarack or reel or hung on brackets,
means should be provided to secure the hose in them, or to the bulkhead.
If the hose is not stowed in a closed cabinet, its ends should be plugged
or capped with threaded metal fittings. The hose cabinet or stowage
space should be clearly labeled with a sign reading "POTABLE WATER HOSE
ONLY""

1.23 Filling Line. All potable water storage tanks which are regu-
larly or occasionally filled by hose should be provided with independent
filling lines to which a hose can be attached. This line should not be
cross connected with any line of a non-potable water system, nor pass
through a non-potable liguid.

The filling line should begin, horizontally or in a gooseneck pointing
downward, at a point at least 18" above the top of the tank or the deck
it penetrates, Screw threads or other devices permitting hose attach-
ment on the end of the filling line should preferably be different from
the threads or devices on other filling lines and on fire hydrants. The
filling line should be provided with a screw cap or plug which is fastened
by a chain to the line or an adjacent bulkhead in such a manner that
the cap or plug will not touch the deck when it is allowed to hang. Each
filling line should be clearly labeled at or near the point of hose con-
nection with a sign reading "POTABLE WATER FILLING'. The filling line
within the vessel should be painted or stenciled as recommended in Sec.

1.56, p. 8.
1,3 STORAGE

1.31 Capacity. Adequate storage should be provided for potable water.
The amount should be determined by a consideration of the size of the
crew and the number of passengers to be accommodated, the frequency with
which water can be loaded from approved sources, the availability of
water suitable for treatment and the facilities for treating it, and the
types of water systems aboard.

The consumption values given in Table I are intended for use only as
guides in determining the amount of storage required. The unit values may

vary depending upon the type of vessel and the service in which it is
engaged.

The capacity of the storage tanks should be considered as the volume
between the maximum level of the water before it overflows and the lowest
level from which water may be drawn for distributioen.

The amount of storage may be decreased if the potable water supply is
to be supplemented with water purified aboard but only by such an amount
as can be dependably supplied daily by the purification process.

When the entire potable water supply is obtained by evaporation and
distillation of overboard water or by chlorination of overboard fresh
water, there should be provided sufficient storage to preclude the need
for treating overboard water from harbors or other heavily contaminated
areas, and to allow time for maintenance and repair. The treatment of
water fromheavily contaminated areas can be avoided by loading from approved
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2. WASH WATER SYSTEM

2.1 GENERAL

One water system supplying potable water for drinking, cooking, dish-
washing, ablutionary, hospital and laundering purposes should be in-
stalled when practicable. If a wash water system in addition to a pot-
able water system, is installed, wash water may be piped to slop sinks,
lavatories, laundry facilities, bath tubs, showers, water closets, and
bibb connections used for deck flushing purposes.

Water ot the Great Lakes and of similar lakes, which is taken from areas
therein not affected by contaminated drainage from the shores or vessels
is generally satisfactory to use as wash water without prior treatment.
When water for washing purposes is to be taken from rivers, equipment
should be installed to provide filtration and chlorination of the water
prior to its use. In connection with such treatment, Secs. 1,72 and
1.73, pp. 11 and 12, should be applied with these exceptions:

(1) The contact tank will not be necessary if provision is made
for a dosags of chlorine of at least 5 p.p.m.

(2) The filtration rate through sand can. be increased safely to
3 gallons per square foot per minute.

2,2 STORAGE TANKS.

Wash water storage tanks should be constructed so as to minimize the
possibility of the water therein being contaminated. Double bottom, fore
and aft peak, wing, and topside tanks, and tanks with a side common to
another non-potable water tank are satisfactory provided such tanks are
free of apparent leakage, have no sanjitary drains passing through them,
have covered manholes, and have all sounding tubes capped or plugged.
When a deck forms the top of a wash water tank, all openings should be
curbed and covered, The tank should be adequately protected against the
backflow or discharge thereto of bilge or highly contaminated water.

2,3 DISTRIBUTION SYSTEM

The suction line of a wash water pump should be connected directly
to the storage tank and not directly to any system or manifold which may
handle bilge water. Ballast pumps which draw from or discharge to wash
water tanks should be provided with manifolds or lines which are inde-
pendent of the suction and discharge manifolds or lines of the wash water
pump. The suction line to a wash water pump should be as high as prac-
ticable, preferably above a working deck or platform, for the purposeof
preventing its submergence in bilge water.

There should be no cross connection between the wash water distribution sys-
tem and any overboard, bilge, fire, or other highly contaminated liquids. Drains
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5. GALLEYS, PANTRIES, SCULLERIES, AND FOOD
HANDLING AND STORAGE SPACES

5.1 STRUCTURAL

5.11 Decks. The decks or flooring of all spaces in which food or
drink is stored, prepared, or served should be constructed so as to be
easily cleaned. When deck drains are installed, they should be provided
with traps and the deck or flooring should be graded to drain properly
to them, A gutterway may be placed around the outer edge of the galley,
provided it is not behind any equipment which might be installed against
the bulkhead and i1s accessible for cleaning. If cover plates are in-
stalled over the gutterway, they should be portable and made of heavy
expanded metal, open mesh material, or perforated plate.

5.12 Bulkheads and Deckheads. Bulkheads and deckheads of spaces in
which food is stored or prepared should have smooth, light-colored, and
washable surfaces. Ingalleys, pantries, and sculleries they should have
a hard finish and should preferably be of metal.

Fibrous insulation should be sheathed in such a manner as to prevent
particles of the insulation from falling upon food. Cloth or plaster
surfacing is not satisfactory.

Fibrous air filters should not be installed in the deckhead or over
food processing equipment,

All enclosures, such as double bulkheads and deckheads, should be rat-
proofed and should be constructed so as to minimize the harborage for
other vermin.

Perforated sccoustical material should not be installed in galleys,
pantries, sculleries, and food handling and storage spaces; it will be
satisfactory in dining spaces if the sound-absorbing material is of such
a nature, or is so sheathed beneath, as to prevent particles from fall-
ing through the holes and seams. (See Sec. 22.222, p. 91)

5.13 Piping in Deckheads. Pipe in unsheathed deckheads over spaces
where food is stored or prepared or utensils are washed, or over portions
of spaces from which food is regularly dispensed should be insulated if
condensation is likely to form on the pipe.

Drainage lines in the deckheads of these spaces should be avoided where
possible. Where unavoidable, they should be constructed as specified in

aee. 6,31, p. 27.

9.14 Drainage of Space. Butcher shops, galleys, sculleries, and similar
food preparation spaces, the decks of which require flushing for adequate
cleanliness, should be provided with one or more drains and the flooring
should be sloped thereto.

5.15 Insect Screens. An effective means should be provided for the
exclusion of flies from spaces in which food is prepared or served while
the vessel is in port during the seasons of the year when flies are pre-
valent. All structural openings from food spaces to the outer air should



20

be effectively screened with 16-mesh or finer wire, or plastic cloth.
Poor screens should preferably open outward wherever practicable, Sky-
lights above food spaces which can be opened should be equipped with re-
movable insect screens. On seagoing ships, it may be necessary to pro-
vide portable screened frames which can be placed in the openings when
needed. Window and door screens should be tight-fitting.

Either the inlet orthe supply outlet opening in natural draft ventilat-
ing ducts in food spaces should be covered with insect screening., Forced
draft ventilation openings into food spaces do not require insect screen-
ing. Tight-fitting, self-closing louvers are satisfactory in lieu of
mesh cloth in the outlets of forced draft exhaust openings.

5,16 Toilet and Lavatory Facilities. Adequate toilet facilities
should be located convenient to food handling spaces. It is preferable
that toilet rooms should not open directly into spaces where food is
stored, prepared, or served. If this is not possible, the doors sepa-
rating such spaces should be self-closing and tight-fitting.

Hand washing facilities, including hot and cold, running, potable or
wash water, and means of dispensing soap and single-use, individual towels
should be provided in or convenient to toilets and should preferably be
installed in each galley and pantry or combinations thereof. A sign
reading “WASH HANDS AFTER USING TOILET’ should be provided so as to be
readily observable by food handlers. Scullery sinks or vats for the

washing of cooking utensils, and slop sinks are not satisfactory as hand
washing facilities for food handlers.

5.2 SERVICES

3.21 Water Supply. Only potable water should be piped into spaces
where food is stored, prepared, or served except as indicated in Sec.

2.3, p. 16 . The potable water system should be protected against back-
flow as recommended in Sec. 6,22, p.26.

Hot and cold potable water should be piped to all spaces in which food
is prepared or utensils are washed,

9.22 Steam for Cooking. Steam from a vessel’s boiler system can be
used with safety for indirect heating or cooking of food. Boiler steam
15 satisfactory as ameans of heating potable water if indirectly applied,
such as through a coil, tubes, or a separate chamber, Steam which is to
be applied directly to food should be made from potable water.

9.23 Lighting. All working surfaces in spaces where food or drink is
prepared, or where utensils are cleaned should be provided with light of
an intensity not less than 10 foot-candles. This intensity of lighting
does not apply to the dining room. Storage rooms should be lighted with

an intensity of at least 4 foot-candles measured at a distance of 30"
from the floor.

5:24 Ventilation. All spaces in which food is prepared should be ade-
quately ventilated. Natural ventilation should be supplemented by ade-

quate exhaust fans and stove hoods. (For standards of good practice,
see Appendix A, p. 93)
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that a complete cycle of moving parts, if any, is made each time the
control valve in the supply line is opened and closed. Backflow pre-
venters which meet the specifications set forth in American Standard
Backflow Preventers in Plumbing Systems, 1943,‘1} are recommended.

6.13 Backwater Valve. A backwater valve is a mechanical device in-
stalled in a soil or waste line to prevent the reversal of flow under
conditions of back pressure. In the check-valve type, the flap nhu?ld
swing into a recess when the line is flowing full topreclude obstructing
the flow.

6,14 Fixtures, All fixtures should be resistant to corrosion by salt
water and the atmosphere over salt water. Fixtures should be designed
so as to function efficiently and be easy to clean. Internal corners
within a fixture should be rounded wherever practicable.

The installation of bidets is discouraged. If installed, they should
be of the jet type and any potable or wash water line serving them should
be equipped with a backflow preventer. (See Sec. 6.12, p. 25)

6.2 POTABLE WATER SYSTEM

6.21 Materials. Only new pipe, tubing, or fittings should be used in
the potable water system.

Lead pipe and cadmium-lined fittings should not be used in the potable
water system.

6.22 Prevention of Backflow into the Potable Water System. The po-
table water system should not be cross connected to any non-potable water
system and no provisions should be made for such a connection. Overflows,
vents, and drains from tanks, and drains from the distribution system
including any treatment plant, should not be directly connected to a deck
or sanitary drain nor should the ends of such lines terminate in the
normal bilge space. When extended toward the bottom of the vessel, they
should terminate at least 18" above the inner bottom plating or the lowest
point of the bilge in the absence of such plating, and the ends should
be readily accessible for inspection in both instances. An air gap and
receiving funnel should be installed in these lines at or above the point
of termination if the water is discharged to a closed tank of a non-po-
table water system, to a deck or sanitary drain, or through flooring,

The delivery of potable water to a non-potable water system should be
through an air gap.

The delivery of potable water to sinks, wash basins, bath tubs, laundry
trays, clothes-washing machines, boiler water spill tanks (hot wells),
and like receptacles should be made at a point at least twice the pipe
diameter above the flood-level rim of the receiving receptacle, The
delivery of potable water to waste disposal units, hospital equipment,
certain equipment used in the preparation or processing of food, or
equipment for the washing of eating and drinking utensils should be above

{1) American Standards Association, 70 East 45th Street, New York, New York.
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20. RATPROOFING; GENERAL‘V
20.1 PRINCIPLES OF RATPROOF CONSTRUCTION

The ratproof construction of a vessel can be accomplished by designing
and building it in such a manner as to eliminate or render inaccessible
to rats those spaces affording harborage where they may shelter, nest,
breed, or obtain food. Open-type construction which eliminates enclosed
spaces, opens to view partially enclosed places, and effects visibility
by the proper location and arrangement of service lines, machinery,
equipment, furniture, fixtures, and similar features is preferred to
protective ratproofing. Where void spaces, including those filled with
insul ation, and uninspectable places are unavoidable, it is preferable
that they be sheathed or enclosed with plate, sheet metal, or 1/2-inch
mesh metal material.

When non-ratproof material is installed and is to be made resistant to
rats, it should preferably be completely covered with sheet metal. How-
ever, where this in impracticable, flashing of all gnawing edges as in-
dicated hereinafter is generally satisfactory.

The contrel of rat infestation on vessels is also concerned with pre-
venting the passage of rats from one section of a vessel to another.
Such sections as cargo holds, engine rooms, forepeaks and afterpeaks,
chain lockers, tonnage and bunker spaces, auxiliary machinery spaces,
food and other storage spaces, refrigerated apaces, and galleys and
pantries should be completely isolated with dependable ratproofing.
Double decks and deckheads, sheathing over a void or insulation, and
double bulkhead partitions within these sections and within liying quar-
ters, dining rooms, and other public places should be ratproofed. Rat-
proofing of single bulkhead boundaries of living quarters, dining rooms,.
and other public places, is not essential but such boundaries and parti-
tions should be made resistant to the easy passage of rats.

20.2 MAXIMUM OPENINGS IN RAYTPROOF OR RATPROOFING MATERIAL

All square and round openings, snipe and drain holes, and slots should
be not greater than 1/2". It is preferable that slots be not greater
than 3,8" wide,

20.3 MATERIALS

20,31 Ratproofing Materials. Materials used for ratproofing should
be hard and resistant to the gnawing of rats, Sheet lead, wood, fiber
board, plaster board, and like materials are not resistant to rat gnaw-
ing. Sheet metal should be thick enough to resist tearing by rats and
to withstand blows to which it might be subjected; it should be non-
corrosive, galvanized, or painted. Perforations in sheet metal and the
mesh of steel wire and hardware cloth should not exceed 172*. The fol-
lowing materials are suitable for ratproofing within space limitations

{1) For additiomal information on composition board, see Part 22.
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subsequently indicated: Steel plate, sheet iron or steel(l) | sheet
aluminum or other metal alloy of suitable hardness and strength, per-
forated sheet iron, expanded metal, flattened expanded metal, wire or
hardware cloth, and metal lath.

Metal lath weighing at least 3.4 pounds per square yard is satisfactory
in certain spaces provided i1t 1s covered with an approved hard material
with a smooth-surface finish. However, it must be stated that metal
lath will corrode, and that then its usefulness as a rat barrier under-
neath a hard material having a smooth finish will deteriorate.

When aluminum i1s substituted for shfet iron, 1t should have a thick-
ness by the Brown and Sharpe gauge next greater than the thickness
specified for sheet iron; for example, aluminum of 16 gauge by Brown and
Sharpe is suitable to replace sheet iron of 18 gauge by U. 5. Standard.

Aluminum having the following tempers and alloys will be acceptable:
525-1/4H, 52S8-1/2H, 525-3/4H, 615-W, and 615-T.

Cements, putties, certain plastic sealing compounds, and lead should
not be used as ratproofing in lieu of metal ratproofing, except that
hard-setting cements may be suitable for closing openings around cables
within ferrules at bulkheads.

20.32 Non-ratproof Materials. The following non-ratproof materials
are satisfactory when

(1) chey comply with the general recommendations in Secs. 20.321
and 20.322, p. 39,

(2) they are of ample thickness to withstand the normal blows to
which they are subjected in the space in which installed, and

(3) the boundaries and miscellaneous gnawing edges are flashed as

recommended in Sec. 20.42, p. 39.
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The general principles in Secs. 20.421 through 20.424, pp. 42, 43, and
44, are applicable wherever flashing is placed on bulkheads, deckheads,
or sheathing over insulation or void spaces which are formed by wood or
other non-ratproof material. HRecommended substitutions for sheet metal
flashing in certain spaces are given in Sec. 21.135, p. 53.
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Fig. 1%

20,421 Flashing at decks, Non-ratproof material within 6" of the
deck or deck covering should be effectively ratproofed. If portable
flooring or deck grating is installed, the ratproofing material should
be extended upward to a point 6" above the surface on which a rat might
stand to gnaw. The ratproofing may consist of placing a strip of sheet
iron on the surface of the non-ratproof material, between layers of it,
or behind it; or the placing of 1/2-inch mesh hardware cloth or expanded
metal hetween layers of the non-ratproof material or immediately behind
1it. When the material is placed behind the sheathing, it should be at-
tached to the deck or embedded in cement or composition flooring and
stretched over and fastened to the outer surface of the furrlng strips
to which the sheathing is attached. (See Fig. 15)

~ Curbs or coves of concrete or special material which formor are ad-
Jacent to non-ratproof surfaces should be ratproofed as described in the
preceding paragraph or by embedding in the curb 1/2-inch mesh, 18-gauge
steel wire or hardware cloth; 18-gauge expanded metal; or 18 to 20-gauge,
flattened expanded metal. This ratproofing should be securely fastened
to the bulkhead or the deck, or extended into the composition flooring.
If the flooring is ratproofed, the ratproofing material may be extended
into or behind the curb or sheathing. (For ratproofing of flooring over
cork see Sec. 21,41, p. 76.) If the top of the curb is less than 6"
nbnv? the top of the deck grating, or of the deck in the absence of a
grating, the lower portion of the sheathing should be ratproofed to the
proper height by extending the hardware cloth or expanded metal upward
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be bent to conform to the angle made by the surfaces being ratproofed.
At external angles with miter joints and at all internal angles, the
flashing strip should extend an equal distance on each side of the cor-
ner. At external joints formed by square-cut material (not mitered),
one leg of the flashing angle should be of sufficient additional length
to provide minimum protection of the seam between the two surfacing ma-
terials. Two strips of sheet iron of proper width should be used to
protect the gnawing edge of a portable panel and the edge of the opening.
(See Fig. 17)

Boundaries in living quarters, dining spaces, and other public places
of hard, smooth-surface, composition board are satisfactory if protected
as outlined in Part 22, p. 90.

20.423 Wiscellaneous gnawing edges. Gnawing edges include off-sets;
breaks around beams, girders, and brackets; knot holes and loose knots;
cracks; corners; butt joints without sufficient backing and not suffi-
ciently tight; and seams in tongue-and-groove, shiplap, or other over-
lapping material which are not tightly fitted. The principles set forth
in Sec. 20.422, p. 43, for boundaries are applicable. For gnawing edges
of cracks, defective seams, knots, and knot holes the flashing should
extend the recommended distance each way. In cargo spaces where fitting
1s close and difficult, such as around structural members, sheet iron of
a gauge next lighter than that recommended will be satisfactory if it
will not be subjected to damaging blows and does not extend more than 3" be-
yond the member.

Butt joints in wood, including plywood, should be flashed unless they
are fitted tightly and backed by solid wood or wood with tengue-and-
groove, shiplap, or similar overlapping joints of thickness at least
equal to the sheathing. A 3/8-inch by 1-3/8-inch wood sealing strip, or
a 1-3/8-inch half-round molding is considered satisfactory in lieu of
metal flashing in certain spaces. (See Fig. 15)

Butt joints at the ends of boards which are within 6" of ledges and

fixtures should be flashed if without sufficient backing and not tightly
fitced.

20.424 Collars at penetrations. The perimeter of the opening in
non-ratproof materials caused by the penetration of structural members,
pipes, ducts, cables, cable casings, sleeves, stuffing tubes, and the
like should be ratproofed by placing a sheet iron collar around the pen-
etrating fixture and fastening it to the surface penetrated. The collar
should be of such a width as to cover adequately the gnawing edge and to
ensure the firm fastening of the outer edge of the collar. The minimum
dimensions should be as shown in Table V.

Collars should be fitted to within 1/4" of the penetrating fixture
and fastened as specified in Seec. 20.52, p. 47.
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21.115 Steel! tank tops in lower hold. Where practicable to do so,
the steel tank top should be extended to the ship's side to avoid the
creation of an open bilge space and the necessity to install a bilge
ceiling. Pipe at the ship's side can be protected by battens. Cover
plates over open drain wells should be of perforated or slotted plate
with openings not greater than 1/2". (See Fig. 19)

21.116 Chain lockers should be designed to retain rats which might
enter by way of the chainpipe. The bulkhead surrounding the locker should
be of metal and free of holes larger than 1/2". A bulkhead dividing the
locker into two compartments need not be ratproofed. Entrance doors into
a chain locker and lightening holes into the spaces on each side of the
locker should be constructed or ratproofed according to Sec. 21.113, p.
49. If the chain stowage space is not partitioned from the forepeak,
the entire space should be considered the chain locker, and ratproof
lockers should be provided if any stowage is to be effected therein.

21.117 Independent tanks. The construction of independent tanks
should be such as not to create spaces which may become rat harborages.
If the spaces above, beneath, or at the sides of the tank create poten-
tial rat harborage, they should be ratproofed as indicated in Sec. 21.113,
p. 49.

21.118 Steps and stairways should preferably be constructed so as
not tocreate enclosed spaces. When enclosed spaces dooccur, they should
be ratproofed. Sheet iron used for coverage or flashing should be at
least 22 gauge.

21.119 Tonnage openings in cargo hold bulkheads which serve as bar-
riers to rats should be ratproof when closed. Portable battens used to
close such an opening should be of adequate strength and fitted so as to
leave no hole larger than 1/2". If the battens are of wood, the edges
of each piece should be bound with l6-gauge sheet metal which is at-
tached by countersunk screws. Metal or mesh doors should be of 1/2-inch
mesh material and fitted in a ratproof manner.

21.12 Metal Mesh Bulkheads and Sheathing

. 21.121 WMesh bulkheads and service windows should be made of material
of not over 1/2-inch mesh and of gauge suited to the span and location.
The material should be securely fastened and the edges appropriately
bound. It is preferable that clearance between frames be not more than
3/8". All penetrations by structural members and service lines should
be collared as recommended in Sec. 20.424, p. 44.

21.122 Metal lath is satisfactory in lieu of sheathing for certain
spaces if it is securely fastened and covered by at least 1/4-inch, hard,
smooth-surface material, Themesh of the lath should be not greater than
1/2" and its finished weight should be at least 3.4 pounds per square
yard. Ribbed metal lath should be used where additional strength is
needed. The use of metal lath in engine casings is discouraged because
of the many penetrations by beams, stiffeners, brackets, cables, and the
like and it should not be used in food handling spaces. (See Table III)

Metal lath should be inspected just before the plaster is applied to
ensure against holes larger than 1/2".
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21.123 Expanded metal of 1/2-inch mesh is satisfactory as ratproof-
ing when placed continuously over insulation. It is particularly de-
sirable back of non-ratproof sheathing and screen bulkheads which are
subject to damage and changing means of approach and attack by rats. If
used as ratproofing over insulation in cargo spaces, it should be con-
structed and protected as recommended in Sec. 21,422, p. 77. When used
to cover insulation in spaces other than those for cargo, it should be
covered with a tough but pliable material. However, such material, with
or without a thin plaster coating, is not particularly desirable as an
outer surfacing because it is difficult to paint and clean. For this
reason it should not be used in this manner in food handling spaces..

21.13 Wooden or Other Non-ratproof Bulkheads, Screen Bulkheads, and
Sheathing over Voids or Insulation.

21,131 General. When ratproofing is needed for wooden or other
non-ratproof material, complete coverage with sheet iron is recommended.
Compl ete coverage is particularly desirable in cargo and stowage spaces
where a means of approach by a rat to any part of the surface may occur.
When wood is completely covered the recommendations of Sec. 20,321,
p. 39, will not apply.

When the bulkhead, screen bulkhead, or sheathing is notlocated and
constructed so as to be exempt from ratproofing, or it is impracticable
to effect complete coverage, flashing may provide adequate protection.
The recommendations of Subpart 20.3, p. 37, should be followed.

21.132 Single bulkhead boundaries of and single partitions within
living quarters, dining rooms, mess halls, and like public places, and
single bulkhead partitions within any ratproof space need not be rat-
proofed. These bulkheads should be constructed so as to prevent the easy
passage of rats from one space to another. Holes greater than 1/2" may
be closed with the material of which the bulkhead is constructed or any
other suitable material. Sub-divisional bulkheads in galleys and pan-
tries, the single boundary bulkheads of the machinery workshop in the
engine room casing, and the single boundary bulkheads within general
cargo holds designed to afford protection against theft of special cargo
need not be ratproofed or constructed so as to prevent the easy passage
of rats. Single bulkhead boundaries of spaces other then public ones
should be ratproofed.

21.133 Wooden and other non-ratproof sheathing placed flush against
or not more than 3/4" from steel plate, or flush against ratproofing ma-
terial over insulation, need not be ratproofed, Overlapping joints or
minimum thicknesses are not necessary for sheathing placed in this man-
ner. Sheathing not so placed should be as recommended in Sec. 20,32,
p. 38 d

21.134 Wooden screen bulkheads need not be ratpreofed if they are
placed flush against or not more than 3/4" from steel plate or ratproof-
ing material (See Fig. 22), or are constructed as follows:

The screen bulkhead is on at least 4-inch vertical bearers and
terminates at least 6" above the deck or other horizontal ledge

r
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(2)

Refrigerated cargo holds; coil-cooled or air-cooled. Sheath-
ing over insulation, whether exposed or within an air-flow
duct, should be ratproofed. In the case of non-ratproof ma-
terial, metal flashing or molding is preferred but 1-3/8-inch
quarter-round wooden molding may be adequate in lieu of sheet
metal flashing in internal corners of the bulkheads and deck-
heads within the hold or air duct. If sheet metal flashing
is used for internal corners within the hold or air duct, 22-
gauge material instead of 1B-gauge is satisfactory. Metal
ratproo fing should be applied at the deck and over external
corners of the interior bulkheads and deckheads of the space.
Metal ratproofing should be applied at the deck, over all
corners, and over all miscellaneous gnawing edges of exterior
bulkheads of non-ratproof material. Plain, continuous butt
joints and butt joints formed by the ends of two boards in
exposed sheathing should be flashed if not tightly fitted and
backed by wood of thickness equal to the sheathing. Butt
Joints in sheathing within air-flow ducts and cooler rooms
require flashing only when within 6" of a surface on which a
rat might stand te gnaw,

Exposed sheathing over insulation and its flashing should be
protected by battens. The battens should be horizental on
vertical bearers with spaces between the battens equal to at
least the width of the batten, or they should be vertical
battens placed directly on thf sheathing.

Hesin-bonded, waterproof plywooed and suitable compostion
board are satisfactory for sheathing over insulation and for

duct bulkheads. Sheathing of these types should be at least
3/8" thick.

Wooden boxing around pillars or stanchions should be at least
1-1/2" thick and flashed with steel plate or sheet iron of 11
gauge or heavier., The flashing should be fastened with
countersunk screws or the equal.

The corners of blow-out or flood release plugs or panels, and
the corners and lining of the opening should be covered with
sheet iron., Means should be provided for ratproofing these
holes when the plug is removed for ventilation while general
cargo is being stowed in the hold. One-hal f-inch mesh, 16-
gauge or heavier expanded metal should be used.

Metal hatch plugs or doors should not contain holes greater
than 1,/2"., The upper side of wooden hatch plugs or doors
should be completely covered with at least 18-gauge sheet iron
or the corners should be adequately flashed.

Wu?den sheathing over insulation or a void space opposite in-
clined baffles, and horizental ledges within air ducts need
not be flashed unless seams and joints therein are not tight.
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Ship’'s stores refrigerator. All concrete or composition curbs
and all non-ratproofed sheathing within 6" of the deck, floor-
ing ridges, or deck grating should be ratproofed with sheet
metal or mesh material, The lead pan is not considered to be
ratproofing. Internal angles in the interior of the space
may be protected satisfactorily by covering with 1-3/8-inch
(finished size), quarter-round, wooden molding in lieu of
fl ashing. Metal lath, composition board, and prefabricated
panels may be used satisfactorily in ship’s stores refrigerated
spaces in lieu of wood. (For the ratproofing of flooring in
refrigerators see Sec. 21,41, p. 76.) When the exterior bulk-
head of a refrigerated space is of wood or other non-ratproof
material, all boundaries and gnawing edges should be flashed
with sheet metal. (See Part 22, p. 90)
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(7) Engine and boiler roomcasings., Sheathing over the insulation
of engine and boiler room casings should be hard and smooth,
preferably of sheet iron, 22 gauge or heavier.

21.14 Ceilings

91.141 Tank top ceilings, fixed or portable, should be eliminated
if practicable, If installed, tank top ceilings should preferably be
placed indirect contact with thetank topor on 3/8-inch flat bar bearers.
In no case should the space between the ceiling and the tank top be
greater than 3/4". When thicker bearers are placed under a fixed ceiling,
the space in excess of 3/4" should be filled with asphaltic cement, or
bituminous or other material which is impenetrable by rats.

21.142 Wooden cargo pads in general cargo holds should be installed
as specified above for tank top ceilings. Cargo ramps should be con-
structed of steel plate with no hole greater than 1/2". If of wood, they
should be completely covered with 1l1-gauge sheet iron if the space he-
neath is greater than 3/4"., (See Fig, 31,A) Wooden cargo padsover cork
insulation in refrigerated cargo holds should be at least 2-5/8" thick
and the wood should comply with the recommendations in Sec. 20.321,
p. 39. They should be bound by steel. It is preferable that 18-gauge
or heavier steel wire cloth be placed between the ceiling and the cork
but ceiling withtightly-fitted shiplap or caulked butt joints is generally
suitable. (See Fig. 31,B)
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21.143 Bilge ceilings should beeliminated and open-type protection,
such as battens, should be provided for frame brackets, pipe, and the
like. If permanent bilge ceilings are required, they should be con-
structed of steel plates wherever practicable. When a steel plate bilge
ceiling is installed, it should be tightly fitted at all edges and there
shnuid be no openings exceeding 1/2". Drainage openings should be pro-
vided byusing plate perforated withholes not exceeding 1/2" in diameter;
not by using expanded metal.

‘ When wood is used for bilge ceilings, it should be at least 2-5/8"
thick and should be completely covered with sheet metal of at least 16
gauge.

If the ceiling is composed of a series of portable panels, each panel
should be completely covered with at least l6-gauge sheet metal. With
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CONTACT DECK GRATING
Fig. 32

To facilitate ventilation inair-cooled refrigerated spaces anddrain-
age on bridge wings, it is often necessary for the bearers under such
gratings to be greater than 3/4". Raised gratings inother spaces should
be considered on the basis of evidence of the necessity therefor.

Naised deck gratings are undesirabhle. When installed, the slats
should be as narrow as practicable and the slots or holes wide enough to
effect complete visibility of the deck under each slat, The slot or hole

should be not less than 1". The openings should he uniform and their
area should equal at least 25% of the entire surface. With al-inch slot,
the slet should not be wider than 3", The upper corners of each slat

should be heveled at least 1/8" by 1/8". FEach section of deck grating
in refrigerated cargo holds should be limited in area to 36 square feet,
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The slat and slot recommendations are not essential in the case of

narrow walkway gratings, such as may be found in front of switchboards
and equipment,

21.154 Liquid cargo tanks. Gratings over coils inliquid cargo tanks
will be acceptable if the carrying of dry cargo is not for an extended
period of time and the gratings are constructed in accordance with the
requirements for raised gratings. If the space is continuously used for
dry cargo and the coils are not removed, the void space should be covered
with a ceiling constructed as indicated in Sec. 21,143, p. 60,

21.155 PBoatswain's storercom gratings should preferahly be elevated
at least 10" above the deck and the space beneath should not be used for
stowage. The slats and slots should comply with the recommendations for
deck gratings inrefrigerated cargo spaces. Where necessary to facilitate
cleaning, the grating should be in portable sections. The horizontal
width of the space underneath the elevated grating should not exceed f',
Where necessary, aisles should he provided to accomplish this, If an
elevated grating is impracticable, a deck grating will be satisfactory
1f the slats touch the deck or if they are not more than 3/4" from it,

and theslots are notmore than 1/2" wide. Itis recommended that elevated
gratinks be portable.
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case of entrance doors to toilets, bathrooms, and wardrobes within these
spaces,

Recesses for sliding doors should be effectively ratproofed. All
non-ratproof material should be flashed.

21.173 Window casings in double walls orbulkheads should be tightly
constructed and preferably made of metal. Drop windows and window wells
should be constructed in such a manner as to prevent the existence of a
space greater than ]/2" between the window sash or glass and the edge of
the opening when the window is open, closed, or in an intermediate posi-
tion. When the window does not slide in a tight groove, this opening
should be limited to 1/4" on each side of the sash or glass to avoid
openings exceeding 1/2" when the window shifts to one side. If it is
impracticable to avoid openings exceeding 1/2" between the window and the
sill in all positions of the window, the well should be completely lined
with suitable ratproof material. Alead lining isnot ratproof and there-
fore not suitable. Window sash should drop to within 1/2" of the hottom
of the window well to prevent the existence of a space below the sash
large enough for the harborage or the nesting of a rat. If this is im-
practicable as in the case of mechanically-operated windows, a removable
inspection panel should be provided. If the top of the window well is
l=ft open when the window is inthe closed position, ahinged cover should
be provided for the window well. Windows that slide horizontally inte
a double wall or bulkhead should pass into a pocket constructed the same
as the window well recommended above.

21.174 Ballast, when permanent, should be so installed as to avoid
the creation of harborage. Solid block, gravel, or sand ballast should
be sheathed completely with a layer of reinforced concrete or cement
mortar of adequate thickness. If permanent gravel, sand, or block ballast
1s sheathed with wood, the sheathing should be at least 2-5/8" thick in
finished size. If the sheathing has square butt joints, the entire sur-
face should be covered with metal. Horizontal surfaces on which Cargo
is placed, particularly under cargo hatches, should be covered with steel
plate. If not completely covered with sheet metal but flashed instead,
the sheathing should be shiplap and shonld otherwise comply with Sec.
20.32, p. 38. The lining of access manhole wells should be ratproofed
in the same manner and the edges of the covers of these wells should be
completely bound with l6-gauge or heavier sheet metal. Structural steel
angles are preferable at vulnerable corners in cargo holds.

21.175 Troughs for indirect lighting inpublic places should not ex-
tend continuously through any bulkhead or partition. If not closed at
each end within each space, 18-gauge steel wire or hardware cloth, 18-
gauge expanded metal, or 18 to 20-gauge flattened expanded metal should
be placed over the opening at the bulkhead or partition. Gnawing edges
of non-ratproof material in a double wall within 6" of the trough should
be flashed with 22-gauge sheet iron except as specified for certain com-
position board materials in Part 22, p. 9. The electric cable entering
from adouble bulkhead or through the boundary of a ratproof space should
be collared with 22-gauge sheet iron.
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21,176 Skylights serving food storage and handling spaces should he
screened with 1/2-inch mesh steel wire cloth of gauge suited tothe span,
space, and exposure but in no case less than 18 gauge. Other skylights
except those overengine rooms should be screened where essential. Copper
Or corrosion-resistant insect screens are not ratproof and when used they
should be supplemented by heavy mesh wire or expanded metal. Control
rods which pierce skylight screens should be designed to operate through
a hole of such size when collared that the movement of the rod will not
create an opening greater than 1/2". The hole in the screens should be
collared with 22-gauge or heavier sheet iron. If greater lateral move-
ment of the rod is essential, itshould be equipped with a floating collar.

21.177 Peckhead hangers for attaching lights, motors, blowers, and
cables to the deckheads should be of open-type construction and should
not form pockets with structural members. Lighting fixtures which pene-
trate double deckheads or bulkheads should have a flange to cover the
edge of the cut made in the sheathing. If not flanged, the gnawing edge
should be flashed or protected in accordance with the practice in the
particular space. Where more rigid attachment is necessary such as for
motors, blowers, and other machinery, and where structural angles are
used, they should be toed down and located so as not to create harborages
or uninspectable pockets or ledges. Strap hangers and backing-plate
hangers for cables should be as recommended in Seec. 21. 3300 pls VL

21.178 MWanhole protective covers or guards should preferably be
made of steel plate with no opening greater than 1/2". If made of wood
and the void spaces created by them when they are in place are greater
than 3/4" in any dimension, the entire inside should be lined with 27-
gauge sheet iron.

21.179 Deep tank protective covers should preferably be made of
steel plate. When made of wood, they should comply with the recommenda-
tions for portable bilge ceilings in Sec. 21.143, p. 60.

21.2 PROTECTION OF STRUCTURES, PIPES, CABLES, AND CONTROL RODS

21.21 General. Structures and installatjions should, whenever practi-
cable, be protected with open, slot-type barriers rather than with those
of box or enclosed-type. The box-type, particularly when made of wood,
is a potential rat harborage and it should not be used unless its pur-
pose is to retain insulation.

2]1. 211 Battens. Steel flat bar, half-round bar, channel or angle
battens are preferred in the order mentioned but wooden battens aresatjis-
factory. Battens should be installed so as not to form troughs or par-
tially hidden pockets over structural members, cables, or wireway casings.
(See Fig. 35) Steel or wooden battens should be at least 2" apart and
at least 4" from any adjoining pipe or bulkhead. There should be suf-
ficient space between them to ensure visibility but never less than the
width of the batten except in the case of vertical pipe hattens.

21.212 Vertical battens should not be on horizontal bearers unless
the bearers are not wider than 2" and there is a space of at least 4"
between the bearer and the surface being protected. Battens should have
8 minimum clearance of 6" from the deck except that the cargo face may
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21.22 Wireway and Cable Guards

2]1.221 Open-type. Wireway and cable guards of the metal.har type
are preferable from a ratproofing standpoint. They should be installed
wherever the location of the cable or wireway is not such as Pn create a
rat harborage or prevent the inspection of the top of the wireway. _In
places where harborage is created and horizontal surfaces are made unin-
spectable, the cable or wireway should be enclosed in a ratproof casing.

Bar-type guards should be constructed of bars not over 2" in width
placed so as to have a clearance between bars of 2" to 4", In ﬂu case
should the clearance between bars at the side be less thnn 1-1!2_. The
cables should be placed so that the top of each layer is uppnsate_the
top of a bar. The cables should be in groups, preferably about 8" wide,
and there should be an opening of at least 2" between each group. The
slots thus created should be above each other Where_thera are s?veral
layers of cables and the bars which form the underside of the wireway
guard should not be below these slots.
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21.222 Casing-type, Casing-type wireway or cable guards should be
of adequate strength and of material suitable to the space in which in-
stalled. Metal casings are preferred but non-ratproof materials are

suitable in passageways and like spaces. The minimum gauges of metal
that should be used are shown in Table III.

Casings of non-ratproof material should be ratproofed as recommended
in Sec. 20,42, p. 39. Casings in cargo spaces requiring ventilation
should be made of perforated plate instead of expanded metal because the
former is less likely to be damaged by stevedores' hooks.

Wireway casings should consist of portable sections. The weight and
size of each section and the method of attachment should be such as to
facilitate removal and replacement.

Casings should extend continuously through ratproof boundaries or

double bulkheads, or the opening in these bulkheads through which the
cables pass should be ratproofed.

Casings should be placed so as to avoid penetration by structural
members. When such penetrations are unavoidable, the casing should be
tightly fitted against the member and its edges adequately reinforced and
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21.3 SERVICE INSTALLATIONS

921.31 General. Careshould be exercised inthe design and installation
of service lines to avoid combinations which ereate rat harborages and
spaces which cannot be inspected, cleaned, or painted. Where this is
unavoidable andinspection for rat nesting and harborage isimpracticable,
service lines should be completely encased. When enclosure is necessary
in passageways, the service lines should be high enough to make it pos-
sible to install portable panels of expanded metal under the lines and
above all doorways and fixtures which might interfere.
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All penetrations by pipes, cables, wireways, and ducts of bulkheads,
decks, deckheads, and partitions which form the boundaries of ratproof
spaces should be ratproof. Penetrations of other surfaces should be
closed to prevent rats from using the service lines as runways. In
closing spaces around penetrating service lines, the possibility of the
lines shifting to one side of the hole, making the aperture larger than
would be the case if the line remained centered, should be taken into
account. Minimization of the freedom of movement of rats, particularly
on overhead structures, aids greatly in the control of them.

21.32 Pipes. All exposed pipes outside of propelling and refriger-
ating machinery spaces should be installed well away from corners, stif-
feners, bulkheads, bosoms of beams, brackets, and the like. They should
be kept sufficiently spaced with respect to one another to permit easy
inspection and to prevent the creation of a surface on which dirt and
trash may collect and rats may nest. There should be at least 2" hetween
pipes and a like space between a pipe and any surface that parallels it.

(See Fig. 41)

When itis necessary to place pipes in contact with each other in hori-
zontal layers, the grouping should be limited to about 8" in width with
2" between each group. When these provisions are impracticable and un-

inspectable surfaces and rat harborages are created, enclosure may bhe
essential.
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When an open, inspectable type of cable installation is impossible and
rat harborage is created, the cables should be enclosed as recommended

in Sec. 21.222, p. 68.

It is preferable that cables pass through stuffing tubes, thimbles, or
nipples where they penetrate bulkheads, deckheads, and partitions, or
enter closed wireway guards and pull, fuse, or switch boxes. Direct
penetrations of metal surfaces by individual cables should be ratproofed
as recommended in Seec. 21.31, p. T0.

Lead, Portland cement mortar, putty, and certain plastic sealing com-
pounds are not suitable for ratproofing openings around cables. Special
cements and plastics which become hard and are resistant to abrasion and
cracking may be satisfactory for closing openings around wireways within
ferrules at bulkheads.

When sheet iron collars are installed, they should fit to within 1/4"
of the outer surface of the individual cable orthe group of cables. When
placed around a wireway, the inner edge of the collar should be cut to
conform to the outer surface of the wireway. A strip of sheet lead can
be placed around the cable or wireway as a safeguard against the in-
sulation being cut by the collar. Placing the two halves of the collar
tightly against the cables prevents vibration and cutting.
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Penetrations of wood or other non-ratproof surfaces should be collared
as recommended in Sec. 20.424, p. 44.

A heavy flange on a stuffing box, a washer behind a nut, or the nut of
a nipple which covers the gnawing edge of a penetration of hard composi-
tion material at least 1/4" will provide satisfactory protection in lien
of a sheet metal collar. (See Part 22, p. 90)

21.34 Ventilating, Air-cooling, Air-conditioning, and Heating Systems.

21.341 Mushroom and torpedo ventilators inthe superstructure should
be continuous when passing through double bulkheads or deckheads. Where
necessary, the sleeve of the ventilator should be extended by the addition
of sheet metal. Penetrations of non-ratproof bulkheads, deckheads, or
sheathing should be collared as recommended in Sec. 20,424, p. 44.
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unless rat harborage is created by a horizontal extension of the duct.
Ducts extending from the weather deck directly to the cargo heolds, with
no horizontal extensions, need not be ratproofed at either end. The ser-
vice outlets of a cold air or hot air system which serves more than one
compartment should be ratproofed. Ventilation louver openings in living
quarters, dining rooms, and other public, spaces need not be ratproofed
if they are located in the deckhead near the genter of the space, there
are no avenues of approach, and there is little likelihood of one being
provided.

In all cases where it may be necessary to have access to the interior
of an air-flow ventilator or duct, a portable screen should be installed,
The frame should be substantially built and fastened at not fewer than
four points., The frame may be made of 1/8-inch steel bar, ora 1-1/2-inch
or wider strip of sheet iron may be crimped over the edge of the screen,
It should be fastened with bolts or self-tapping screws, Where a frame
is not required, the ratproofing material should be welded, bolted, or
screwed to the opening at not fewer than four points.

The perforations in, or mesh of the ratproofing material should be
no greater than 1/2" and the gauge should be no less than that given in
Table VI.

Table VI. Gauges of Ratproofing Materials for
Protecting Air Intakes, Exhausts, and Outlets

3 : Perforated Expanded metal Wire Sheat %E?n
Aarvice 5
shest iron Reised | Flbtrenii cloth frame
Intakes and exhausts 16 16 16-18 14 18
When exposed to
weather 14 13 13-15 13 16
Outlets
General cargo holds 16 16 16-18 14 18
Refrigerated cargo
holds 16 16 16-18 14 18
L]
Into other spaces 18 18 18-20 16 22
Intake, exhausts and
outlets
Through large unpro-
tected (structurally)
grills 14 13 13-15 13 18

(1)When doubled and crimped over the edge of the screening material, the next
lighter even gauge may be suitable but none lighter than 22 gauge should be used.

21.344 Ventilating hoods and canopies should terminate flush with
the deckhead orslope toward the open deck space. Theyshould be screened
as specified in Sec. 21.343, p. 73 . Pipes, cables, air ducts, and the
like over tops of hoods should not be massed so as to form spaces or
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on exposed surfaces is suitable if adequately supported and protected by
a plaster coat and battens. Insulation within air ducts of refrigerated
cargo spaces can be protected by coverage with expanded metal or metal
lath properly surfaced, orby flashed sheathing. Where batten protection
of the ratproofing on an exposed surface is needed, it should be as rec-
ommended in Sec. 21,211, p. 65, except that vertical battens 2" by 2" or
larger may be placed directly on solid sheathing. Further reference is
made to the discussion of:

(1) Detailed recommendations for this type space in Sec. 21.135,
p. 53

(2) Metal lath in Sec. 21.122, p. 50.

91.424 Refrigerating machinery space. Insulation on machinery, pipe,
pipe manifolds, valve cabinets, and the like within refrigerating ma-
chinery spaces can be exempted from ratproofing if the boundary bulkheads
and deckhead, the sheathing over voids or insulation therein, and the
penetrations of bulkheads and the deckhead are ratproofed and the door
is conspicuously labeled "*KEEP CLOSED''.

91.425 Engine and machinery casing. Insulation on machinery, pipe,
pipe manifolds, valve cabinets, and the like within engine and machinery
casings need not be ratproofed if the boundary bulkheads and deckhead,
the sheathing over voids or insulation therein, and the penetrations of
bulkheads and the deckhead are ratproofed.

21.426 Galley and pantry, Insulation on the galley and pantrydeck-
heads and bulkheads should be sheathed with metal or other hard, smooth-
surface material. If non-ratproof sheathing is used, it should be in
accordance with Seec., 20.32, p. 38, and Part 22, p. 9.

Cloth-covered, fibrousinsulation 1" or less in thickness and plaster-
covered expanded metal or metal lath having a combined thickness greater
than 1" are not satisfactory ingalleys and pantries; neither are sealing
compounds used toclose openings around fixtures penetrating deckhead in-
sulation. This is due to the danger of fibrous material falling into
food through breaks in the surfacing material.

91.427 Sleeves around insulation onpipe which passes through double
pulkheads and deckheads of refrigerated spaces, It is preferable that
service lines to refrigerated spaces pass through the double bulkhead or
deckhead within stuffing tubes. If stuffing tubes are not provided, the
service lines should be protected so as to prevent the entrance of rats
into the insulation around the pipe or the insulation within the double
deckhead or bulkhead. The cork or other insulation around that part of
a pipe or tube which is within a deckhead or between double bulkheads
should be enclosed in a sleeve of at least 22-gauge sheet iron or equiv-
alent. The sleeve should extend the full length of the pipe insulation
and should terminate at the ounter surface of the bulkhead or deckhead in
which the hole has been cut for the insertion of the pipe insulation.
The sleeve should be securely fastened.
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In addition to the sleeve, sheet iron collars as described in Sec.
20.424, p. 44, should be placed around the penetrating pipe at the outer
surfaces of the bulkheads if they are of non-ratproof material. These
collars should be of sufficient diameter to extend from the pipe, or
within 1/4" of it, to at least 2" beyond the edge of the opening in the
bulkhead. If the bulkhead which is penetrated by the pipe insulation is
metal, a suitable removable collar should be applied. If the external
bulkhead which is penetrated by the refrigerant pipe or tube is metal,
the annular space in the bulkhead around the pipe or tube should not be
wider than 1/4".
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21.43 Pipes. Pipes, other than those routinely used for steam, should
preferably be insulated and wrapped separately and spaced so as to allow
at i.::asl; 2" between wrappings, if practicable. Where two or more pipes
are insulated and wrapped together or insulated separately and enclosed
in one wrapper, the group should be ratproofed regardless of the thick-
ness of the insulation. Where insulation around a pipe fitting is such
as to create a void space between the insulation and the fitting, such
insulated fitting should be ratproofed and the ratproof material should

be brought inte contact with any non-ratproof branch or the closure ef-
fected by use of a collar.

Pipe andpipe fittings which carry brine orother refrigerants in spaces
other than the refrigerating machinery space and which are covered with
cork orhair felt insulation thicker than 27 should be judged on the basis
of arrangement and location. Ifmassed together, arranged in wide layers
near the deckhead, located in a secluded place, or placed in relation to
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91.44 Ventilating, Air-conditioning, and Heating Duets. Ventilating,
air-conditioning, and heating duct insulation thicker than indicated im-
mediately below should be ratproofed unless the duct is located within
double bulkheads or deckheads which are ratproof. If the insulation is
sheathed with solid non-ratproof material and is thicker than 3/4", the
gnawing edges of the sheathing should be fl ashed according to Sec. 20.42,
p- 39 . If the insulation is exposed, unsheathed, and thicker than 1",
it should be ratproofed by being completely covered with 24-gauge sheet
metal, 1/2-inch mesh 18 to 20-gauge steel wire or hardware cloth, 20 -gauge
expanded metal, 20 to 22-gauge flattened expanded metal, or 3.4 pounds
per square yard galvanized or painted metal lath with an acceptable hard
plaster coating. Theratproofing material should beplaced over the insu-
lation and beneath any covering other than solid sheathing.

In cargo spaces the ratproofing material should be at least the next
heavier even gauge.

21.5 MACHINERY AND DECK EQUIPMENT

91.51 Installation. Machinery and equipment located on the weather
deck or in spaces other than the engine and boiler rooms should be in-
stalled so as not to create a rat harborage within the base or the foun-
dation. If the foundation is continuous (box-like) and the space within
is not visible from above, the space between the base of the machinery or
deck equipment and its foundation should not exceed 1/2". If larger
shims are used, the resulting slot should be closed with at least 18-gauge
sheet iron or expanded metal.

91.52 Motors. Motors which arenot used regularly and those ofvessels
out of service have been used for harborage by rats. In some cases the
rat infestation has resulted in damage to the motor winding. Motors not
regularly used, and in un frequented places which are ofopen construction,
should be ratproofed with 18-gauge or heavier hardware cloth.

21.53 Weather Deck Machinery and Equipment. Machinery and equipment
on the weather deck and their foundations should be constructed or rat-
proofed so as not to provide a temporary hiding place or a permanent
harborage for a rat. It is preferable that open-type construction be
employed and that all spaces to which a rat might gain entrance be suf-
ficiently opened to admit plenty of light and to facilitate inspection
and cleaning. If lightening holes are provided to accomplish open con-
struction, they should be sufficiently large to accomplish the purpose
of exposing all portions of the interior to light and to easy inspection.
I1f open comstruction is impracticable, the space should be closed so that
no holes greater than 1/2" exist. Closures should be effected with at
least 16-gauge sheet metal, 1/2-inch mesh 13-gauge expanded metal, or 13
to 15-gauge flattened expanded metal, all securely fastened,

Internal and operating parts of deck machinery should be ratproofed as

recommended heretofore in this subpart. Special attention should be
given to holes in castings.
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Raised or double flooring is not recommended for installation in
storerooms. If installed, flooring, deck grating, and raised slatted
platforms should be constructed as recommended in Sec. 21.15, p. 61.

Stowage facilities should be such as to avoid the creation of rat
harborage and to facilitate cleaning.

91.612 Shelves or platforms should be installed with relation to
structural members so @s nmot to create pockets or hidden places. When
such places are unavoidable, they should be enclosed with sheet iron of
at least 22 gauge. Shelves and platforms used for the storage of foods
should be constructed of bars, slotted or perforated metal, or expanded
metal. Ifthese shelves are made of solid plate, the railing at the edge
should be raised 1/2" or more above the surface of the shelf. If the
rail is made by bending the outer portion of the shelf plate upward, a
slot 1/2" by 6" should be cut or burned every 18" or 24" in the angle of
the bend, or one or more 1-1/2-inch or larger holes cut in the shelf
near the front, to facilitate brushing and washing.

The lowest shelf or raised platform should be at such a height above
the deck as is necessary to facilitate inspection and cleaning and in no
case less than that recommended in Sec. 21,71, p. 86. Where a tier of
shelves is installed and the back of it is covered with mesh material,
the arrangement should be such that debris which passes through the wire
will fall to the deck where it can be removed. There should be access
to the bulkhead behind the shelves for cleaning and painting.

91.613 Bins should not be placed against structural members in such
a manner as to create rat harborage. They should be placed either flush
against or well away from bulkheads and, if not flush with the deck, the
space beneath them should be ratproofed as set forth in Sec. 21.71,
p. 86. Allbins should have tight-fitting covers, preferably of the seli-
closing type. Cans used for stowage should be galvanized iron trash cans
with tight-fitting covers or equal.

21.62 Special Stowage Facilities

21.621 €O, and like gas containers, when grouped together, should

be installed in a special ratproof space, or enclosed within 1/2-inch
wire mesh bulkheads.

21.622 Large spare parts, such as propellers, propeller blades,
shaft sleeves, chain blocks, tension springs for steering machinery, and
winch drums should be stowed in aratproof manner. It is preferable from
a ratproofing standpoint that they not be encased. If not stowed in a
ratproof stowage compartment, all openings in these spare parts which
would provide harborage for a rat should be ratproofed. The spare part
should be placed or secured in such amanner as not to create rat harbor-
age. Whennecessary, aspare part should be enclosed in a ratproof casing.
If the casing is of wood, the material should be of a thickness suitable

to the space in which stored and should be flashed asrecommended in Sec.
21. 633, p. 86-
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21,623 Stowage space of ratproof construction for spare parts boxes
should be provided where it is practical to keep the boxes therein and
where it is desirable to obviate the necessity of ratproofing each spare
parts box. The space should be used for this particular purpose except
that it can be used jointly for the stowage of boiler tube, pipe, and
fire brick.

21.63 Lockers and Boxes

21.631 General. All lockers and boxes should preferably be of metal
but they may be of wood or other non-ratproof material if properly lined
or flashed. All exposed cut edges of wire cloth or expanded metal should
be bound or flashed with at least 22-gauge sheet iron, Wooden lockers
or boxes should be flashed in accordance with the flashing practice in
the spaces in which located. (See Sec. 21135 7 pe 53)

Installation of lockers or boxes should be in such a manner as not to
form rat harborages at the deck, deckhead, or with adjacent structures,
If not placed flush with the deck, the locker or box should be elevated
at least 6" (regardless of shear and camber), or the space closed with
sheet iron of at least 22 gauge, or 18 gauge when subject to damage,

POTATO LOCKER MADE ENTIRELY OF
METAL WITH WO INTERIOR GRATING
Fig. 49

21.632 Lockers which approach the deckhead should be extended to
the deckhead without forming an enclosed space at the top of the locker.

Lockers of wood or metal located in living quarters need not be rat-
proofed but it will be necessary to ratproof the boundaries of a locker
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in way of a void space created by fixed false bottoms. If the covering
over the void is portable, no ratproofing will be necessary regardless
of the locker location.

Built-in lockers should be constructed so as not to create openings
intoe double bulkheads or deckheads. In living quarters, only the sides
and top of the locker which are part of the double bulkhead or deckhead

need be ratproo fed.

21.633 Boxes

(1) Weather deck boxes of solid wood should be ratproofed over
the entire bottom and the lowest 1-1/2" of the sides. If
constructed of tongue-and-groove or shiplap, only the lower
edges need be flashed for 1-1/2" on each side of the gnawing
edge with at least 22-gauge sheet metal. Slotted, wooden deck
boxes should be completely lined except that the top need not
be covered if it is of solid construction. Twenty-two gauge
sheet metal or 18-gauge wire mesh will be satisfactory if the
ratproofing material is placed on the inside, with the next
heavier even gauge material being used when exposed to the
weather.

(2) Storeroom boxes, either solid or slotted, shouldbe completely
lined, including the top. If the solid wooden boxes are con-
structed of tongue-and-groove or shiplap, the edges should be
flashed for 1-1/2" on each side of the gnawing edge with at
least 22-gauge sheet metal.

21.7 FURNITURE AND FIXTURES

21.71 General. Furniture which may provide, or which contains poten-

tial rat harborages should preferably be of metal. When wooden furniture is

installed, it should be carefully ratproofed. All furniture should be
constructed ratproof insofar aspracticable. It should beinstalled flush
with the deck or elevated at least 6" above the deck; or the space be-
neath it should be enclosed with sheet iron.

Ratproofing of the base of wooden furniture will not be necessary if
complete visibility of the interior of the base can be effected by the
removal of drawers or loose false bottoms. Finger holes should not be
larger than 1/2". Wherever the entire interior of the base is not visible
because of a complete or partial fixed bottom, or because a drawer can-
not be removed due to interference or other reason, the entire boundary
should be ratproofed up to a point at least 4" above the deck by the ex-
ternal application of 22-gauge sheet iron, or the internal application
of sheet iron, expanded metal, or hardware cloth.

Partially enclosed spaces behind attached furniture should be closed
with 22-gauge or heavier sheet iron if the deck beneath the space cannot

be swept with a regular broom or reached at arm's length for cleaning
with a rag.
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21.74 Electric Refrigerators, Drinking Fountains, and Drinking Water
Coolers, The machinery compartment should be solidly enclosed, screened
with 16-gauge wire cloth or 18-gauge expanded metal, or equipped with
1/2-inch louvers. Where holes are cut in the mesh for the passage of
water pipes or electric cables, metal collars should be provided. Front
doors of machinery compartments should be tight-fitting on all sides.

21.8 MISCELLANEOUS

21.81 Lifeboats., Lifeboats are important in rat infestation control
because they afford temporary harborages for rats. Ratproofing of the
various structural features isin most cases difficult and might conflict
with the safety requirements of other agencies. To discourage rats from
gaining access to lifeboats care should be exercised to fit and secure
canvas covers so that all openings are reduced to a minimum.

21.82 Fire Stations. Fire stations should be constructed in such a
manner as to prevent rat harborage and facilitate inspection. This is
important in the interest of rodent control as well as of safety because
rats will nest even behind orderly piles of hose.

It is preferred that the fire hose be stowed in open slat-type racks
which are located so that they do not create void spaces in which rats
may hide and nest. This type is entirely open when installed onthe rail.
When the rack is installed on a bulkhead, the construction should be
such as to press the hose snugly against the bulkhead.

Deck hose boxes should be ratproofed as recommended in Sec. 21.633,
p. 86, and means should be provided to ratproof the opening in the box
through which the service line passes., This should be accomplished by
extending the metal service line through a closely fitted hole in the
box. The control valve may be inside or outside the box.

The swing-typeof rack with cross pins from which the hose is suspended
is satisfactory 1f the height of the box or recess is sufficient to per-
mit hanging the hose so that the lower ends of the loops are at least
6" above the bottom of the box or recess. (See Fig. 50)

Fire stations within the interior of a vessel are often recessed into
the bulkhead, without doors on the recess, and are used by placing the
hose in horizontal layers beginning at the bottom of the cabinet within
the recess. If battens can be provided which press the stowed hose
snugly against the bulkhead, this type of stowage will be satisfactory.
Otherwise, it is recommended that these fire stations be about 4" deeper
than the width of the flattened hose and that the hose be stowed on a
shelf of the same width as the hose. The shelf should be at the front
of the cabinet and 6" above the bottom. A wire mesh backing for the
stowed hose should be placed at the back edge of the shelf. The space
between the hose rack and the top of the cabinet should be sufficient to
permit the inspection of the space back of the rack. A clearance of 10"
is desirable.

If the fire station consists of a cabinet, it should be ratproof and
equipped with a well-fitted, easily-opened door or lid., The door or lid
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22. RATPROOFING: ASBESTOS COMPOSITION BOARD ‘1
22.1 GENERAL

Composition board of suitable hardness and smoothness will be satis-
factory in certain spaces. The following summary sets forth criteria
regarding certain types of composition board, and the ratproofing re-
quirements pertaining thereto.

Cement and asbestos fiber composition boards, as now manufactured, are
not suitable for use in general cargo holds because of the severe blows
to which they are subjected, unless the material is faced with metal and
approved as a special item.

Current types of composition board materials are acceptable without
ratproofing when they are used as single bulkhead boundaries of living
quarters, dining rooms,and public places, and as single bulkhead parti-
tions within any tatproofed space provided they are made resistant to the
free passage of rats; that is, when they contain no hole larger than 1/2".

When the space between two sheets of composition-board, or between one
sheet of composition board and a metal bulkhead or mesh material is
greater than 3/4", the combination will be classed as a double bulkhead.
The exposed surface of each sheet should be ratproofed. This may re-
quire complete coverage or merely the flashing of the gnawing edges,
depending upon the nature of the composition board used.

For minimum acceptable thicknesses of asbestos composition boards, see
Table III. Reference should also be made to Sec. 20.31, p. 37, for the
tempers and alloys of aluminum acceptable for ’surfacing composition
boards, if the aluminum is to provide ratproofing features.
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(1} The trade nsmes of only Johns-Manville products are used herein becsuse
of the lack of information about composmition boards manufactured by others.
Other manufacturers’ products possessing similar properties and character-
istics wil] be considered for these purposes on a comparable basis. The

Public Health Service does not approve or endorse propristary products or
Equipment
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22.2 CONSTRUCTION DETAILS

22,21 Transite. This material is very hard and has a smooth surface.
It is resistant to indentation and cracking, and the surface is resistant
to the gnawing of rats. However, the edges are gnawable ngcessitating
the edges being covered with rat-resistant metal for a distance of at
least 1/4". Satisfactory coverage of the seams and edges, including
those at the deck, is generally affected by the use of channels and metal
moldings used in the erection of this material. Sheet steel backing of
seams is acceptable if it overlaps each gnawing edge for a distance of
at least 1",

Transite is suitable for deckheads and single bulkheads in storerooms,
ship's stores refrigerators, galleys, living quarters and public spaces;
also for refrigerated cargo spaces if it is at least 1/2" thick and the
cargo space is not loaded through a vertical hatch trunk.

22.22 Marine Veneer. This material is not as hard as transite. It
has a smooth surface which is resistant to the gnawing of rats. The
edges are gnawable and should be protected the same as those of transite.
It is now manufactured in 1/16-inch, 1/8-inch, and 3/16-inch thicknesses.
Marine veneers of 1/16" and 1/8" thicknesses are acceptable only as
veneers for other materials.

29,221 Solid Warine Veneer. In 3/16" thicknesses the material is ap-
proved for deckhead sheathing (ceilings) in living quarters, dining or
public spaces. The material may be used as a curved lining in the above
public spaces if it is supported on furring spaced 24" or less and the
surface is protected from the deck up to chair height with ratproofing
material or by furniture and fixtures placed against it. If the material
is used as a straight lining in similar spaces it is acceptable only
when backed completely with 1/2" - 18-ga. mesh wire or when the Marine
Veneer is furnished laminated to 24 ga. steel or to .032" aluminum.

99 999 Perforated Warine Veneer. Perforated MarineVeneer is accept-
able as a deckhead sheathing in living, dining spaces or also in ma-
chinery spaces providing there are no areas to which rats may have ac-
cess from ledges resulting from girders, beams, pipes, cables and ven-
tilating trunks. Whenever used as a deckhead sheathing over a fibrous
type of sound-absorbing or insulating material, such as J-M BX-4 or its
equivalent, a close mesh flame-proof muslin should be interposed between
the fibrous material and the perforated Marine Veneer to prevent parti-
cles of the fibrous material filtering through. The flame-proof muslin may
be attached either to the insulant-absorbant or to the upper face of the.
Perforated Marine Veneer. This flame-proof muslin is not required for
the individual composite panels (acoustical units) wherein the more com-
pact sound-insulant, such as J-M BX18, is secured by metal grommets to a
facing of Perforated Marine Veneer in such a manner as to insure against
movement of the sound-insulant. However, in this combination acoustical
unit (panel) the BX18 must not extend beyond 1/4" scant of the edge of
the Perforated Marine Veneer facing, unless the joint is metal-flashed.
Perforated Marine Veneer is approved as a vertical lining of steel bulk-
heads or the shell if backed continuously with at least 1/2" 18 ga. wire
mesh, but such mesh backing is not required in fan, radio or gyro roc.us
if the Perforated Marine Veneer is terminated at least 3’ above the deck.
Perforated Marine Veneer should not be installed in food handling or
food storage spaces.
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99 923 Steel-laminated marine veneer: J-M REEFERITE type MS (one sheet
of 3/16" Marine Veneer laminated to24 ga. (.0289") galvaneal steel), and
type MSM (two 1/8" Marine Veneer sheets laminated to an interposed sheet
of 24 ga. galvaneal steel). Current test data shows that either type
has a puncture resistance in excess of 16 ga. sheet steel. Hence these
materials are acceptable for use as bulkhead, lining and deckhead sheath-
ing of refrigerated cargo holds, refrigerated ships' stores, storerooms,
galleys, living quarters and public spaces. Additional ratproofing of
the edges will not be required.

99 994 Aluminum-laminated marine veneer: J-M REEFERITE type MA (one
sheet of 3/16" Marine Veneer laminated to a sheet of .032" aluminum -
595-% H) and type MAM (two 1/8" sheets of Marine Veneer laminated to an
interposed sheet of the same aluminum). Current test data shows either

type has a puncture resistance equal to 16 ga. steel if the sheathing is
backed by a solid material such as cork insulation. If either type 1is
installed in that way, it will be acceptable for refrigerated cargo
spaces. When used in refrigerated ships' stores, storerooms, galleys,
living quarters and public spaces, the solid backing need not be pro-
vided, nor need it be required for type MAM if as installed in refriger-
ated cargo spaces, it consists of two 3/16’" sheets of Marine Veneer lami-
nated to an interposed aluminum sheet of .032" - 525-% H. As aluminum
is gnawable, the gnawing edges should be protected as specified for
Transite (See Sec. 22.21, p. 91).

22,23 Marine Sheathing and Marinite. These materials are not as hard
as Transite and Marine Veneer. When they are furnished with the stand-
ard base for painting or supplemental facings, they will be acceptable
for use in living quarters, dining rooms and public spaces. The base
should be protected with a standard metal baseboard in front at least
4" high; or 6" of sheet iron or of 1/2-inch 18-guage wire mesh immediate-
ly back of the composition board. Since Marinite is available in various
densities (387, 28#, and 23#), panels of the less dense material should
be used only if faced with metal or veneer and used in areas not subject
to damaging blows and in spaces continually frequented. Gnawing edges
should be protected in the usual manner by the use of metal channels,
trim or flashing. These materials of standard density do not require
complete coverage when used in living guarters, dining or public spaces.

These materials are acceptable without ratproofing as single bulkhead
boundaries or as partitions in living quarters, dining rooms and public
spaces if they are installed so as to prevent the free passage of rats;
that is, when they contain no hole larger than Wi B

29 231 MNarine sheathing or marinite faced with marine veneer. Either
of these combinations has the merits of solid marine veneer with the
added strength contributed by the thicker marine sheathing and marinite.
In the usual installed position, with the veneer as the face of the
bulkhead or deckhead sheathing, protection of the gnawing edges as pre-
scribed for transite (See Sec. 22.21, p. 91) is the only ratproofing re-
quired. Either of these materials is acceptable in storercoms, galleys
living quarters, and public spaces.
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22.232 MNarine sheathingd or marinite faced with sheet steel., If the
marine sheathing or the marinite is faced with at least 26-guage sheet
steel, no ratproofing is required and the materials are acceptable for
use in storerooms, galleys, living quarters and public spaces.

22.233 MWarine sheathing or marinite faced with aluminum. Jf the
marine sheathing or the marinite is faced with at least .025" aluminum,
it is suitable for use in living gquarters and public spaces. This ma-
terial is suitable in galleys, pantries and commissary spaces provided
the seams are such as not to collect dirt and grease and are easily
cleanable. The gnawing edges should be ratproofed as specified for tran-
site., (See Sec. 22.21, p. 91).

22.234 Asbestos composition boards faced with decorative veneer. Com-
position boards, when faced with canvas, wood veneers, Flexwood or simi-
lar decorative materials will be considered on the basis of the strength
of the combined materials and the space in which it is to be used.
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APPENDIX A. HEATING, LIGHTING, AND VENTILATION

The following standards areconsidered good practice in marine heating,
lighting, and ventilation.

1. HEATING

The desirable temperatures in spaces on vessels are as follows:

Staterooms; berthing, messing, and office spaces 702 F.
Working spaces and shops 60" F.
Hospital spaces 75 to.'78% F.
Washrooms, showers, and baths for common use 70.t0 807 F.
Toilet spaces 0% F.

Generally, no heat will be necessary in machinery spaces, galleys,
laundries, and other places having their own sources of heat generation
in winter except that the supply air temperature should not be too low.
Where the route of the vessel indicates, a preheater delivering air at
about 45° F. to 60° F. should be provided.

2. LIGHTING

The following standards of lighting are desirable as minimum values:

Storage spaces 4 foot-candles
Passageways and stairways B L
Reading 25 o "
Detail chart work 50 L n
General light for other spaces | Fa i "

3. VENTILATION
The following standards of ventilation are desirable:

Mechanical ventilation is preferable to natural ventilation because
of better control of the distribution and quantity of air.

The minimum quantity of air required for anynon-air-conditioned space
which is fitted for sleeping or office work, including hospital spaces,
should be that which will limit the temperature rise over the outside air
conditions to not more than 10° F. but not less than 30 cubic feet per
minute per person. For spaces fitted for eating, recreation, or manual
work the rise may be taken at 10° F. with not less than 20 cubic feet per
minute per person. When the air is mechanically cooled and provision is
made for odor control so as to permit partial recireulation, the amount
of fresh air supplied may be reduced in the above to 10 cubic feet per
minute per person.

Toilets, washrooms, showers, and baths used in commen should have
mechanical exhaust ventilation capable of changing the air within the
compartment in 6 minutes, plus 25 cubic feet per minute for each toilet
bowl and urinal and plus 50 cubic feet per minute for each shower head.
Air requirements on merchant vessels are commonly estimated on the basis
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T B S e i s aanennnes
wireway and cable, ...... m i
Ceilings .
bilge, --ue--accziss P S
cargo pad, woodenm, ........ S
deckhead, .....cioenass10rracasna
insulation, Over, ......s drph e i
miscallaneon®, .....cccnainnannns
shafe alley, cccvevccecnsns AR b
tank COP, sceessesssnnnssaninsans

95

19

. 76, 77, 79-81

50
40, 41
51, 59
51
40, 41
51, 52
3 5l
3T, 5l
44, 54
58
11

71, 712
12
65-T2
83

75
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Chain
drain line, keeper, .....:::::.. [
filling linea, keeper, .......... 2
T e R P e B e A 50
Channel guards, .-.-.:-.c..ciuenas 66
[ T T T ) G e R S S e S P 13
Chloramines, ......oceoeoeue - w1, 23
Chlorination
disinfection, potable water
tanks and distribution system, B-11
overboard fresh water, of, 2, 3, 11, 12
16
sewage effluent, ......... 36
utensils, =ses Equ1pmant - fﬂnd
Chlorine
COMPOUnNdS, ...covrasiromersrnnnss 9, 10
solution, preparation, ......... 10
Cleanouts, drainage systems, ..... 28
C0, containers, ratproofing of, B4
Coils
heating, protection of, ........ 66
refrigerator, defrosting of, ... 24
steam, for bactericidal
treatment, ...... el e e e e T 22
Collars, for r-tprnnflng
T R e e G aiy 58
penetrations, &t, .........00000 44
shest irom, T2

Cuupnlitiuh hﬂﬂrd.
Concrete, in ratproofing

curbs or covas of, ............. 42
Floorimpe v i o iy 76
refrigerated spaces, ........... 56
Control rod guards, ......-...c0004 69
Coolers, drinking water, ........ . -8, BB
Covers
CORLE s e . Rl T 66
denp EaBk Lo e R ; 65
hea B ARE DEPBR, v rwiie s i s s 66
RESE DUBTERS . s oouiis i e giis s s aion (1]
T i e e e e 5, 65
Cross connections
distillation, ..... e L 13
distribution system, wash water, 14
filling line, potable water, ... 2
potable water aystem, ........ 6, T, 26
salt water bath, .........o00s0n 17
veasel-to-shore, ............... 18
Curba
BONCEEER, iiiaieras b b 42
deck opening, top, wash water
0 ey b M o s Y 16
manhole, potable water tinl i 5
D
Decks
drain plate covers, ............ 19, A3
flushing, .......%.. e s 1, 16, 1B
food spaces, ....:.....0.. T 19
o L . 61, 62
insulation, .......... e Ay Té

machinery and equipment,

ratproofing of, ..... Pt A .
potable water tank, ............ 3, 4
Fatproofing B, ... .ecvnnrnnsrane 42, 59
wash water tank, ............... 16

Deckheads
air filtars, .....:... A 19
casing, ..... b e S v i 76
ceiling, ....... el T T [ |
1T T R sl e G e g e 37
draina, food apaces, ....... 19, 27, 28
TV T e R S i b e 65
nsnlatian, L b e T6
ratproofing material, gauge, ... 40, 41
Defrosting, refrigerator coils, .. 24
Detergent, see Equipment - food
Dining rooms
dggkhﬂld#. et o 0 b s o 19
ratproofing, .......-.vacaean P 7 R ) |
Dishwashing
FaciliEiam; o rne b e ol LS = 2
water supply, for, ......i..00.. B, 20
Disinfection
distribution system, potable

R P e e e e B-11
A1t MO, a0 e i b v ke ke 13
tanks, potable water, .......... 8-11
utensils, see Equipment - food

Distillation
cross connmection, .....vsvseenns 13
LY T Rl e, b g s 13
high pressire, .....«ceeessans = 14
low prefsure®, «i.i.:ieissscsenes 14, 15
overboard water, ............... ki B
awing conmection, .............. 13

Noors
FTTITT A bl b iy | ool S - 63
erask SEripl, (L0l il e ra el nan 63
e ) SR e T S A A T 63
kick platea below, ............ : BA
| T T  R e 63
guarters and public spaces, .... 5T
refrigerated space, ............ 54
refrigeration machinery space, . T8
stiffeners above, ......... et e 48
BLOWAEE BPHEEE, .....:c00:0000s 63

Drainage, aee Plumbing

Drains
[ T e e T T S 19, 28-31, 83
drinking fountain, ............. 27
T gk v e, St i 28
food equipment, ........0s000000 28-31
garbage grinder, ......... e 28
potable water system, .......... 26

sanitary, through tanks, ....... 4, 16

awinming pool, .5l Vesias s ey 33

tanks, potable water, .......... 6, 26

T e e i e s S 29, 11
Drinking fountains

general, ......... S A B gt a, 27

ratproofing of, ... iuieinalinae 88
Drinking water coolers, .......... 8, B8



Drinking Water Standards,

U. S. Public Health Service, ... 1, 11
Druma, machinery, i.....:coesaases B3
Ducts

RLE G v asiinies S LR RS o, BN . AR

hasting, ::cssssrsnanses e B2

refrigerated cargo space, ...... 54, 55

ventilating, ... isasehenianes 0, B2
Dumb-waiter, shaftway, ....v000.sn 653

E
Ejectors, sissassssssvsssvosnsenas 1, 30
Elevator, shaftway, R i 63
Electric refrigerators,

ratproofing of, ............ g Ba
Engine room

CRRINE, «asssasina LR R A s T

drinking water in, ....cccce0. > a
Equipment

deck, ratproofing of, .......... 82, 83

food, handling, cleaning, and

stotage of, ..ccvvvrnenn. vaeen l=24
Evaporation, overboard water, 2, 13-15
Exhausts, ventilating, ........... 20, 73
Expanded metal

boxes, &ciaiaaa e e e B6

bulkheads, ..... A e e v R A

electric refrigeratoras, ...... o a8

flashing at decks, ...covesnnses 42

furniture and fixtures, ........ 86

general cargo holds, ........... 17

insulation, O¥er, .::rsscess L 51

Llockers; tesitensisaniis S a5

raised and flattened, .......... 40, 41

ratproofing material, .......... 38

pervice windowsa, ......ic000800 20

vegetable lockers, ....... ettt e a5

ventilating, air-conditioning,
and heating, isesesnsansannans 82
weather deck machinery and
equipment, .....ssee0ses oo B2
F
Fasteners, for ratproofing, ...... 47
Faucets
above-rim delivery, potable
WEEEBT, «osnssssasssssssnvanass 20, 20

jdentification, ..ssieassenss 85 17,18
Filling line, potable water, ..... 2
Filters

air, fibrous, ...siscssesannenas 19

aand and others, .issssvsnns vl Bpa ll
Filtration, general, ...cccoveuees 12, 13
Fire stations, ratproofing of, ... 88
Fittings

cadmium-lined, +.vcovcasnnannann 26
. filling line, potable water, 2

hose, potable water, ........... 1

mooring, ratproofing of, ....... B3

Fixtures
food handling, .....-.. e 21, 87
general, ......... AR R, S g6
Llighting, sesiesis R A A e . 64, B
plumbing, .....vaviaieiie. e a ey 26
Flanges
hull support, ...... L LA 48
spectacle, ..iianirrassrnsanieen T
Flashing
Bt decks, wuwssiseeaeiiienie s et 40559

molding, in lieu of, ....... 54, 36, o8
particular spaces, for, ........ 33-60
ratproofing material, gauges, .. 40, 41

refrigerated cargo Spaces; «.... 54-56
Flooring
inaulation, OVEr, ....ieasaaan 57 76
portable, ..... A o e 61
raised; casnsies e e 3 T 61
Food handling and storage spaces
bulkheads, .....- L B AN 19
deckheads, .:.snsaeninn e laes 19
deckR, .oicecsca R T W e e 19
fimtures, «:... o A A e 21
BULLErWAYS, ...oseuss Nl A - 19
insulation, ....s.: e o 19
dighting, sizcrasssssnes aiwin & AR 20
piping in deckheads, ....... 19, 27, 28
ratproofing, ......:.-. 10 BTSN
screena, insect, .....: P ST £ R
ventilation, ....... Tl o 20
waste disposal, ......... 21, 28-31, 35
water supply, -...ceccavenanne L, By 20
Food storage, preparation, and
serving equipment
bactericidal treatment, ........ 21-24
dishwashing machines, ...... o 24
drinking glass rinsers, .....: ot 2B
fixtures, e i N e 21
garbage disposal; .............. 35, 36
hand washing facilities, ....... 20
refrigeration, .....cvsssssosnns 24
R o o o ORI PR NS | | -
stowage of, ....vcinsninnaranan 24
toilet facilities, ...... e 20
utenasile; ivisrressnnanvsnnssass 21
vegetable peelers, .......... atalin a7
Foundations, machinery;, :::ssesess 63
Freezers, ice, ot m g Sty A s e 8

Furniture, ratproofing of, ......

G

Galley, see Food spaces and Food
egquipment

Garbage, storage and disposal, ... 35, 36

Gauges

ratproofing material, .......... 39-41

water level, ...:icosscsnccanines 5, 6
Glass Tinsers, ...scseestasssaons : 23
Gnawing edges, miscellaneous, .... 44
Gratings

boatswain's StOreroom, ... scusss 62
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Gratings (Cont.)

] T R e Crarinte 1Ly ) 62
flooring, «.... S mn i  mn T  a R 61
TRIABE ABCK, oot ilaie e nimenarn s aaihe 62
tank coils, protection of, ..... 62
refrigerated spaces, ..... 2w e 62
Guards, ratproofing
angle-bype, ......ccsmsnaan +Th Ia a6
BabtEBREL o s als are nisn B e e e 66
box-type, L L S 67
ralibes o R 68
CRBINE, «casiiriat e TV LAl T i o 68
CRRANIE] e e i uimn s o Sl Yo P el 66
cunt.rnl ruﬂ. EE R E R OE M EOEEEwE A wmw W E 69
opan=-LtYP®, ...:iisssss SR i 68
PiPe, susssamsnannnisuiiinnsssnain G5
Platn R e e A e T 66
gemi=circular, caianssmmneasnnns 66
s ERE, st il s alee R A 69
WAEC LY 1wl mncom ' s o A o i TS 68
Gutters, plates over, ....c....eons BT
GREREEWEY Ry i e o v a e SR e b e 19

H

Hnnd p‘“.np‘. ® F @ 8 % &P 8BRS SNESSE S T
Hand washing facilities, ......... 20

Hangers, deckhead, ....:venuceuans 63

Hardware cloth, for ratproofing, g, 40

41
Hnt:h plu!s' IIIIIII R R R R E R R e E R E 5‘
Heating, general, ...coseescunsmans b, 93
Holds

general cargo, ......... 40, 41, 53, 77
refrigerated cargo, 27-31, 40, 41, 54

55T TH
Holes, lightening, ..uceesailssasin 49, 73
Hoods
BtOVE, ... i T LR P 0 20
yontilation, . Satliifiel Aon L onnn T5
Hose, potable water
Eillamg,  nnsiansans e e e e 2
FRECEAMEN, | vt inviennn e i 1
identification, stowage
AT AR EL RN - i b monimin b e uTi ace 2
SLOowAE®, ...sssssrrsmnsnss l. 2, HE, 86
Hospital
drains from, .....cesena e 28
water services; ....s«ss:s 1; 8, 16, 18
Hot mir cabinet, bactericidal
EERREENNE, . v aiats Pows b e neip'y . 23
Hull, general, ..... A e S 48
Hydrants, potesble water, ......... 1

Hydrotherapy, water supply, .... 1, 8, 17
vanchlnrin-tntl % B 8 B E SRR RSN 11
H?pn:hlnrital' ® @ " 8 F 8 B & 8@ e R R ll' 23

I

R EEEEw

Ice, water for,
Identification
f.“u't.' =R ERE AR P e u' 17. IB

hose atowage, potable water, ... 2
system, potable water, ........ 2, 4, B
tanks, potable water, .......... 4
A L R il el e d mhal e TR A m e A 8
TRIACLOR, FHEBREN, s = e s aa e o 22
Insect screening, ..... UL SRS S S, o LI )

Installations, service, general
EREPEGOTIRE, s o oiniein e wainelaseeiialste 70
Insulation

boiler room casing; :ssssississs 60, Th

bulkhead casing, ....cocunaaasus 6
GATEG PRl OVOE, s rsves sansnny s 60
CHLLANE OYOX; vulvsis vutnnn s sviaisni 60
dack, i ey ras s B R 16
deakhsnd e e e e e i 16

engine cAsing, ...cinserersasass 60, T8
Food apaoes i e e i e s L e T
general cargo hold, ............ 17
pipe, A R LT g |
ratproofing, general, .......... 76, 77
refrigerated spaces, .....:«« 17, T9=81

--------- R RE R

refrigeration machinery spaces, 79
sheathing over, 51, 54, 5T7-59, 76, 77

79, 81, 82, 90-92
BEADB RN - oo o iorehwi v sinng b ik o o e e 76
ventilating and heating ducts, . a2

Intakes

BEEG wahiaeili e v s anie B e T R B T3
swimming pool, ....cccvcvenenine 33

]

Joints, in ratproofing
overlapping, ....... 40, 41, 44, 51, 52
Pl'in but't' FEE R REEEE R EEEE R ‘i' “r SE

ﬂ-hipllp. B m m s R EE B R EE R e W EE 39-"1| “

tongue-and-groove, ........ .. 39-41, 44
K

Kaapar shain, o oiuiias ey sis ysoes el

BE R EW® BB EE S S EEE R RS EEE EE

L

Kick plates,

Laundry, water supply, ........ 1, 16, 26
Lavatories
food hamdlers;, ..ivicawassanians 20
water supply, ..... d e sl e ia vl a96
Lifebelt boxes, ratproofing, ..... 86
Lifeboats, ratprocfing of, ....... BA

Lightening bholas, .....ccciiavnaes 49, 73
Lighting

food BpRCeR, ..cvndsssiaiininnanes 20

ganeral,  svuesisrsrnnbanesraans Syt

indirect, trough for, ....accusa 64
Lining, potable water tank, ...... 4
Lockers

TR T S e SO Pt T 50

ratproofing, general, .......35, 85, 86
Louvers

PN LT T ey JUR L E E L L T 20



Louvers (Comt.)
general, ratproofing, .......... 63
ventilation, ratproofing of, ... 75

M

Machinery, ratproofing of

S IR L R AR . PR

foundations, ..-..sersssnasasans 63
Manholes

potable water tank, ............ 5

protective COVErs, ....ossseccs- 65
Marine sheathing, .....cccocveann 92
Marine vemeer, ..... Lidheeid . VTS, 9
Marifits, .cocvesssnnssaisionasnns 92
Marking, see Identification
Materials

S ki ea)y i ees P derl9, 235, 91
composition board, ... 39-41, 54, 90-93

filtering, -..:cscorsvssmnnros $ias - 112
meBh, c.crucrrenrsissaavesiine 87-41, Té
non-ratproof, .... 37, 39-41, 54, 90-33
poured-in-place, ....ccovuiiaanns 16
ratproof, ... 37-41, 50, 5l, 72, 81, 82
Metal

expanded, see Expanded metal

3% | PRI AE ) Sy sevavees S0 805 4l
1 Py kS R 37, 39-41, 72, 81, B2

trim, composition board, ... 58, 91, 92

Molding, -«cscsveasssnnmussanaass . 54-58
Motors, ratproofing of, .....c.v.v 82
N

Nipples
cables, for ratproofing, .....-- 69
capped, drain lines, .......-c.. 6
.t“f{in! t-“-h', T L e R Eg

Qutlets
AdF, csssassassessanscnneris 20, 55, 73

F-ﬂ‘t.hlﬂ 'I'nt.ﬂl.‘, Gd B mE R s e lr H

SENLLATY WALEL, ...-ccsssnessses 18
mamh WRGBE, s ey 16, 17
waste, overboard, .....c..-n 28, 30, 31
Overboard
discharge connectiof, .......es: 30, 3l
drainage system, .....occsssreas 28
intake for swimming poel, .....- 33
ganitary System, ...corsmensenes 18

water, purification of, +.. 2, 3, 11-15
Overflows

potable water tank, 5. 26

prevention of backflow inko; s 26

swimming pool, . cccecencniainns 33

telltale deck drain, ......cc0es 29, 11

vents, combimed with, .......... 5

R EEE RS
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Pads, wooden cArgo, .......ccseees 60
Panels
Dlowout, «iecssscnss-aiisisnnnses 54
flood release, ....... e e e 54
Partitions
potable water tank, ...... oA 3
ratproofing of, .....ccccienns i 51
Parta, spare
BOXER, = cunsrnsiansrasisannssas 85
stowage of, .....occciciaiiaiains B4
Petcocks, potable water tamk, .... 5
Pipe
fittings, cadmium-lined, ....... 26
guards, ....ccon0 S e mreenwen, BOeBL
insulation, ..:ieiunsonanaans . T9-81
load, .....: e 1 MR 26
overhead, food spaces, ..... 19 27, 28
penetrations by, .......ci0000n ' 71
potable water, pump suction, ... LT
protection of, ...... e e 65
ratproofing, -..-.cccaccannaias L T
galt water bath supply, .-.... b 17
swimming pool delivery, ...... -3 33
tanks, through or over, .....:.-: 4
wash water, pump suction, ...... 16
Platforms, ratproofing of, ......: B4
Flugs
blowont, .5 scussas e b wrw 54
cleanout, ...oceens E N T 28
flood release, .....co00s i 54
hateh, +.cocccsscrranssannsannns 54
ratproofing of, ......uu-. A 54
Plumbing
Qi EAP, cscsersmsssescasissasan 25
backflow preventer, ............ 25=27
backflow prevention, potable
WALEE BYSLEM, -..:ce--r-ss S 1.
beckwater valve, .... 5, 26,28, 30, 31
cleamonts, .::cscissssn= e e 28
drainage systems, ......eccocsvss 27-31
drinking fountainm, .........000- a7
FixtUTOB, wcosossibannsmssnansne 26
pipe and fittings, ..... i 26
swimming pool, ...ccvceeniainens 3l
wonts and CTAPS, .:.ossnasrarnns 28

wastes, prevention of backflow, 28-31
Plywood
refrigerated spaces, ........... 54
waterproof, ......cccccnseiannns 40, 41

Posts, wooden, refrigerated

BPECEB, .riirsssssnannrasaasenns 55
Potable water

chlopination, .. ssceaes e S i R

definition of, ...::v-cieensians 1

distillation, .::cseccsssamnssas 13-15

distribution, ..:css:e=ss A 6-8

filtration, ...+scc===: R 1%, 13

loading facilities, ....... ..0n 1, %
lﬂl‘"icil. ST O B lr E: En- 26; !T
atandards for, ..seicscsasannman 1

- ————_______::-IIIl‘
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Potable water (Cont.)

BEOFAE®, ciniuvisnbnsivieisis e i 2-6
Potable water system
backElow into, ..iensoansennnas . 26, 2T
disinfection, ........... S B
distribation, .. .o il e 6-8
identification, ..ceuvivscnnssss 2, 4, 8
loading facilities, ....ccveucss i |
outlets, AR TR IR b i 1 e e 1
A T e P R B e T 2-4
storage tenk appurtenances, .... 4-5
Pressure
high, distillation by, ......... 14
low, distillation by, ..::vue:-- 14, 15
tnnk, putnblq WREBE s e T
Pumps
Ballast, ...ou. AY AR N Bk 16
drainage syatema, in, .......... a0
bR e e R e e i 12
i e e B e : T
potable WREEY, . .usririseseniasn 7
swimming pool, ..... . 33
wash wWoatear, ... ucccsnnsas kg - 16
R
PRemps, CREED; sirsviesdaeemtassssnsa . 60
Ratproofing
cnE s N SR e 65-72
COREEGL RN, . i s el A A ata 69
furniture and fixtures, ........ B6-R8
insulation, ...... 51, 54, 57-60, 76-83
machinery and deck equipment, .. 82, 83
T Y e R e e 37-41
maximum openings, 37, 47, 49-51, 54, 57
60, 63-66
miscellaneous, ........ciiceiiea B8, 89

non-ratproof surfaces, ... 39-44, 90-92

principles of constructionm, 37-47
protection of structures,

o e R e N o N R L) 65-69
searvice installations, ......... T0-T&
stowage spaces and facilities, H3-86
structural features, ........... 4R-85
workmanship, .iiinenrrnanemsnne 47

Reels, rope and cable, .......... . 83
Refrigerated spaces
UE dae N R L R NN & F 54, 55
air-flow apace, ....iecvenniivain 55
battoms;  iniusinu ittt 54
cargo holds, .... 27-31, 40, 41, 54, 55
7. 79
coils, defrosting, .c.coccvisess 24
B L e e e e L L 54
drabans e B e L ST R 28-31
Llashing, ciciisaiaivenrennEny e 54-56
flooring, concrete, ......=::=4s 56
[T TR AT A R SR BT b 52
insulation, ........ Ty i IT, T8-B1
sheathing, ....... vessewse 40 AL, 54-56
Refrigeration

coils, defrosting of, .......... 24

machinery space, ......covvvsien 79

ship’siatoras, Ciaeldevassagfilhy 24
Refrigerators, ratproofing of

s s e e 1]

Ship's BEOT®B, - L uiv i nnnpinns o 56
Rinsers, glass, ........... RIEN 5 23
Riveted seams, potable water tank, a3

S

Salinity call, im e e 15
Sampling cock, chlerination, ..... 11
Sand

ballaat, ratproofing of, ...... 2 64

FEIErRETon, oty B 12
Sanitary (overboard) water system, 18
Screen

LT T A e e B e R o 19,20

woaden bulkhead, .........c.... canalanhe
Sewage, discharge of, ........... B . [
Shaft alley, ceiling, .svevevsacss 61
Sheathing

flashing of, . 39-44, 47, 49, 51-59, 61
63-65, 67, 17, 79, 86, 87, 91

generaly LiiiiticoliebBaiie i —1 i)

woodanl bl e, Samn e SN 40, 41, 54
Sheet matal

1 1T e e e SR e e s

fantening of ;D iiaiiesananiis 47

ERSEOE 7y o x5 i i s v i m e AR L

matarinle; oniaae e e e L

BLOBNEE, e o, B A S M AT AR Al Bl
Shelves, comstruction of, ........ B4
Showers, water supply, ........ I, 16,17
Sinks

dishwashing, .....ic0ceienanan .w 22,23

potable water system, .......... 1, 26
Skylighta

food spaces, ........ oy I 20

ratproofing of, ...cvveneies on A 65
Sleaves

inaulation, maround, ............ 19-82

aheet mekal, ..o liiieene et 8l
Sling gtagde; . iscrsnvmiinnis Lo 69
Sound-preoofing, see Materials,

accoustical
Spare parts

boxes, -..... S P R R L . BS

B RN O T o e B4
Steam

bactericidal treatment, in, .... 22, 23

cabinets  coeddsa Tl i TERRIC RN 23

sooking, for, i iiciaiviednies va 20

disinfection of filter medium, . 12

kettlas, ...i... e T e e e i g

P L T e L S e e 20
Stiffeners

shell and bulkhead, .......c....- 48

stee ]l plaeay LTINS RN 49
Storage

coRBUlant, i eenan e 13

potable water, .....iicovvcnnasna 2-4



Storage (Comt.)

wash water, .. iciiaviaysisenesie 16
Storerooms, ratproofing, general, B3
Stowage

doors to stowage apaces, ....... 63

potable water hose, ....... T 1, 2

BPROBE, viv i onusahus aalans S 57

special facilities, ............ B4, B85

BERDRE LS e i wh A e e 24
Structural features, ratproofing

b b ] L o I A Y 48-65
Sump, pump, potable water, ....... &
Supports, ratproofing of, ........ 48
Swimming pools

RPN, iy T R b A et T A e . 32

draina, e R e afneiaia 33

flowing-through, .........0c0nns 32, 33

general, ............0 et AT 32

i e e R e S T 33

overflows (waste), .......... Gt a3

Fecirculating, ... eonceaaaaaan : 32

water supply, ....ovconnana. Tt 33
Swing connection, distillatiom, .. 13

T
Tanks, potable water

contact, chleorine, .......... ; 12

disinfection, .......- i BEST 4 e 8-11

U T S e B A R 6

filling line, ......: L e 2

identification, ......-..-u. o 4

PEADAM @ mafera ale vine) i dons yiniain 4

ST TR PR R R 5

averflow, ..... SO R S L]

piping through, ................ 4

preumatic, .....ciiasanreesanaea T

BEOTAGO, «.vovnsavssatianseinass 2-4

vanta, e e 4. 5

water level gauge, ......::s:50:0 5, &
Tank top ceiliog, ...::vvveo PR e 60
Tharmostat, -. .. :scivsseses i 22
Thermometera

dishwashing, ...... by e A AL ST 23

refrigeration, ......... et b e 24
Toilets

food handlers, ....coeeeacnasscs 20

potable water tanks, over, ..... 3
Tonnage OpeniBgs, .....c:cavsnsons g0
Towels, food handlers, ......... aln 20
Transite, ratproofing, in, ....... 91
Traps

drainage system, ......:.:.. 19, 27, 28

watear-sealed, ..........-.0 Slan 28
Treatment

bactericidal, ...... A T - 21-24

water, see Overboard water -
purification of
Troughs, indirect lighting, ...... 64

101
Tubes
sounding, wash water, ..... e 16
stuflingE, cuennaes el T e b 69
U
Urinals, over potable water tanks, 3
Utensils, see Food equipment :
v
Vecuum breaker, ........c.uoueue L 25-27
Valves
(% § o e e e e T
backwater, .......... 5, 26, 28, 30, 31
T o S I I o 5. 925, 28, 30, 31
identification, ..... R T R B
locking-type, ...... AT : 6
Press=of, -.......» e z T
shutoff, SRR Py e S il i 4
SR TERT,  ciin s s e L T
Vats, bactericidal, .............. 22, 23
Ventilation
ducts, ratproefing, ......... : 73
food spaces, e R o 20
general, ........ Ay 34, 93, 9%
Ventilators, ratproofing, general, 72, 75
Yents
drainage system, ..... s s e 28
overflow, combined with, ....... s
potable water system, .......... 26
steam kettle, ... covesreviuanns 21

tanks, potable water, ........ 4, §, 26

Vessel-to-shore pressure water

CORBBBELON, .+ oina v ainpne s s asaes 18
Voids, ratproofing of, . 37, %9
w
WATATORBE, o v v o m s ngisinnisiiansaasssn 87

Wosh water ayatem
distribution, ....... il ratais ) A R e
gaterhl, i s e e B 16
L e e - . 15, 1T
pumps, ...... b R Y 16
purification, ......vic00inae : 16
storage tamks, ........ e e s 16
tanks, chlorine contact, .....-. 16
Windows
ORBingR, ..c.ccirrarsaa s naraia fid
TN R = o ss a6 e a L as v a e a g el bty 50
Wire cloth, for ratproofing, 38, 40, 41
Wireway guards, .......cocviseuns 5 LT
Wood
bilge ceilings, in, ...........: 60
CArgOo PAdS, +ovrsanveanasunnnins 60
non-ratproof material, ......... 39
overlapping joints, ......... cen  O9=-41
penetrations of, ............. .t 72
plywood, ....... LR S 5 S i 40, 41
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