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Anti-slip mat (10) having a bottom surface (12) adapted to permit the mat to lie flaton 2 flat surface and an opposite
regularly undulated top surface (13) characterized by having raised portions (14) and depressed portions (15) and being
coated with an abrasive, anti-slip layer (16). A preferred method of forming such a mat includes steps of forming a layer of
primer resin (32) on a release liner (30), coating one surface of the primer resin layer with liquid curable polyurethane
adhesive resin (39), distributing abrasive grain (41) over the polyurethane resin layer while it is still liquid, at least partially
curing the polyurethane resin, coating the resultant grain-coated surface with liquid curable polyurethane resin, curing the
resultant coating, removing the release liner (30), forming an embossable sheet (53) of a polymeric composition, contacting
one surface of the polymeric sheet with the surface of the primer resin layer (48) opposite the abrasive surface to provide a
laminated structure and embosiing the laminated structure to provide the mat (10).
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Description

Anti-S1ip Mat and Method of Making the Same

Technical Field
This invention relates to an anti-slip mat especially

5 suited for use on floors in food service and industrial
areas where the presence of grease, oil, water and the
like may create a slippery, hazardous floor surface. The
invention also relates to a method of preparing such a

mat.

10 Background Art
A fall caused by a slippery floor surface may provide

a humorous sequenée in a motion picture or television
comedy, but in the real world it has been known to cause
serious injury and even-death. One of the most common
15 areas where dangerous slippery floor surfaces are present
is in commercial kitchens where grease, oil, water and
the like commoniy spill on the floor. The problem often
times is compounded by the fact that personnel working in
these areas typically carry containers of hot substances
20 which can provide a secondary source of injury during the
fall by being contacted and burned by the hot substance.
Various devices have been employed in the past to
reduce or eliminate the slipperiness, but many have
generally been only temporarily effective, if effective
25 at all. Other devices have been extremely expensive and
have caused additional problems for kitchen personnel.
Wood duckboards have been commonly used but are not
particularly desirable inasmuch as they are unduly thick
and therefore impede the movement of kitchen carts commonly
30 wused by kitchen personnel. Additionally, the wood rapidly
absorbs the grease and oil and the grease or oil soaked
surface of the duckboard itself becomes a hazardous
surface. It is also very difficult to remove the grease
or 0i1 from a duckboard, once it has been utilized for an
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extended perio& of time. Thin non-slip surface covering
materials such as that sold by the assignee under the
trade designation "Safety Walk" have also been utilized.
While this material has met with great commercial success
5 and provides a desirable non-slip surface and it is

sufficiently thin to permit the passage of kitchen carts,
it requires adhesion to the floor surface to prevent
slipping and curling under pedestrian and cart traffic.
It is virtually impossible to obtain good long term

10 adhesijon between such thin non-slip surface coverings on
floor surfaces which have already been exposed to grease
and oil1 due to the penetration of these materials into
the floor. Additionally, even after adhesion to a new
floor surface, the adhesive generally releases because of

15 penetration of oil, grease and/or other 1iquids between
the adhesive and the floor or by actual penetration into
the adhesive layer, if it is susceptible to failure in
the presence of the penetrant. Thin non-slip materials
of this type are disclosed.in U.S. Patent Nos. 3,578,550

20 (Hoerner et al), 3,895,153 (Johnston et al) and 3,227,604
(Morgan). ’ )

Other non-s]ip devices have included mats formed of a
solid layer of rubber, rubber mats having a molded tex-
tured surface, mats made of segments of automobile tires

25 fastened tagether in a link arrangement to provide
openness, vinyl mats having an embossed grid-like top
surface, vinyl slat mats with . abrasive grit on the upper
surface of the slat, and the like. Hargreaves (2,975,089)
discloses a resilient non-slip mat having deep paralle]

30 grooves in its upper surface and being formed of a mixture
of rubber and granulated cork.

Naka (4,060,947) discloses a non-skid strip having an
embossed undulated upper surface. Brunner (3,016,317)
discloses a resilient gymnastic mat having a grooved sheet

35 of cellular material on its top surface.
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Disclosure of Invenfion
The present fnyention provides an anti-slip mat

espectally suitad for use on floors in food seryice and

industrtal areas where the presence of grease, ofl, water
5 and the l1ike may create a slippery hazardous floor surface,

The mat includes a shaped backing having a bottom surface

adapted to permit the mat to lie flat on a flat surface

and an opposite regularly undulated top surface character-

jzed by having ratsed portions and depressed portions,

10 The portions are shaped to permit 1iquids on the upper
surface of the mat to substantially completely drain from
the mat when the mat is Jaid upon the flat surface, The
backing is formed of an oil and water resistant polymeric
composition having a tensile strength greater than about

15 6,9 % 106 Pa, a modulus of at least 2.1 Pa at 100%
elongation and a Shore A durometer of greater than 35.

The mat has a thickness in the raised portions on the
order of 3 to 13'mm to permit the passage of kitchen and
other carts and to not provide a substantial tripping

20 hazard, The difference in thickness between the raised
and the depressed portfons .is at Jeast about 1 mm.
Abrasive grains having a grit size on the order of 50-180
(0.3-0.1 mm average diameter) are distributed over and
adherently bonded to at Jeast the surface of the raised

25 portTons by a polyurethane adhesive resin, preferably
app]xed separater as make and size coatings following
known techniques in the coated abrasive art, to provide
an abrasive layer on at Teast the ratsed portions. The
adhesion between the abrasive layer and the backing

30 should provide a 180° tensile strength of at Teast 5.8 kg
per 25 mm width. The make and the size adhesive resins
are tncluded in an amount which provides firm adherent
bonding of the abrasive grain to the top surface of the
mat without obscuring the grain to provide an anti-slip

35 surface, The mat may also include a primer coating of
polyamide resin to aid adhesion of the polyurethane resin.

The mat of the invention may be made by first forming
the shaped backing as described above, e.g., by molding,
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embossing, extruding and the like. Liquid curable poly-
urethane is then applied to at least the raised surface
portions, the abrasive grain distributed thereover, and
the resin cured. '

A preferred mat of the jnvention is conveniently
prepared by:

(a)

(b)

(c)

(d)

(e)

(f)
(g)

(h)

(1)

(3)

forming a layer of polyamidé primer on a release
liner so that the'Tayer of primer has an exposed4ﬂ
first major surface and an opposite second major
surface which is in contact with the release
liner;

coating the first major surface of the layer of
polyamide primer with liquid curable polyurethane
make adhesive resin capable on curing of forming

a strong adherent bond between abrasive grain and
the first major surface; _
distributing abrasive grain over the make

adnhesive resin while the make adhesive resin is
still 1iquid;

~at least partially curing the make adhesive

resin;

coating the grain-coated surface with 1iquid
curable polyurethane size resin capable on curing
of forming a strong adherent bond between the
abrasive grain and the cured make adhesive resin;
curing said size adhesive resin;

removing the release liner from the opposite
sécond major surface of the primer layer;

forming an embossable sheet of filled plasticized
polyvinyl chloride having substantially parallel
opposed major surfaces capable on contact of
forming an adherent bond with the surface of the
primer layer;

contacting one of the opposed major surfaces of
the polyvinyl chloride sheet with the opposite
second major surface of the primer layer to
provide a laminated structure; and

embossing the laminated structure to provide
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therein a bottom surface adapted to permit the
laminated structure to Tay flat on a flat surface
and an opposite undulated top surface character-
ized by having raised portions and depressed
portions as described above.

Brief Description of the Drawings

An examp1e.of the mat according to gpe present
invention is illustrated in the accompanying drawing in

which:
FIG. 1 is a perspective view of the mat when viewed

from above;
FIG. 2 is a cross sectional view of the mat of FIG. 1

at an enlarged scale; and
FIG. 3 is a schematic view of apparatus and the

process utilized in producing the mat of FIG. 1,

Best Mode For Carrying QOut the Invention

Referring to FIGS. 1 and 2, mat 10 includes a backing
11 haying a bottom surface 12 adapted to permit mat 10 to
lay flat on a flat surface and an opposite regularly
undulated anti-slip upper surface 13 characterized by
haying ratsed portions 14 and depressed portions 15.
Raised porttons 14 and depressed portions 15 are shaped
to permit 1iquids on upper surface 13 to substantially
drain when the mat is laid upon a flat surface such as a
floor. Backing 11 is preferably formed of ofl and water
resistant filled plasticized polyvinyl chloride compo-
sition.

At Jeast raised portions 14 are coated with abrasive
layer 16 preferably formed of a polyamide primer coating
which 1s make coated with a polyether polyurethane
adhesiye resin which adherently bonds abrasive grit
thereon and size coated with a polyether polyurethane
size resin to provide an anti-slip surface 13.

As depicted in FIG. 3, the preferred mat of the
jnvention may conveniently be prepared by first coating
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release linermgo_ébtained from storage roll 31 with primer
composttion 32 by conventional coating techniques, e.g..
knife coater 33, to provide coated release liner 34, The
coating is then cured by heating in curing oven 35, The
5 coated web 34 {s then passed over fdler rolls 36, 36a, 37
and 38 and then coated with make resin composition 39, by
a conventional coating technique, e.g., knife coater 40,
Thereafter, abrasive grit 41 is applied in a conventional
manner, e.9., by cascade coating device 42 and the abrasive
10 grit-coated web is passed through drying oven 43 which
preferably has a festooning drying arrangement having a
series of idler rolls which permits the web to ‘be undulated
to provide a longer residence time to at least parttally
cure the make resin. Thereafter, the web is coated with
15 size adhesive resin by a conventional coating technique
upon grit-coated surface, e.g., by roll coater 44, and
thereafter passed over idler rolls 45 and 46 into drying
" oven 47 which may also be adapted for festoon drying.
Release Tliner 30 is then removed and may be stored on
20 storage roller 54, Resultant web 48 is then passed between
embossing roll 49 and back up roll 50 while simultaneously
proyiding a sheet of molten filled plasticized polyvinyl
chloride from extruder 51 through a sheet-producing
extrusion orifice 52 and the molten filled plasticized
25 polyvyinyl chloride sheet and abrasive coated web 48 are
" simultaneously urged between rolls 49 and 50, Roll 49 has
an embossing surface capable of producing raised portions
and depressed portions in the resultant embossed lTaminate
and ts positioned with respect to back up roll 50 to
30 proyide the desired configuration in the laminate, Molten
vinyl sheet 53 is conformed between embossing roll 49 and
back up roll 50 to provide undulated surface 13 and bottom
surface 12 capable of permitting the resultant laminate
to 1ie flat on a flat surface. Segments of the mat may
35 then be cut from the laminate in a conventional commercial
size.
The backing is formed of a polymeric composition having

an inherent tensile strength greater than about 6.9 Pa,
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2 modulus of at Teast 2.1 Pa at 100% elongation and a
Shore A durometer greater than about 35 and less than
about 100. The preferred Shore A durometer range is from
65 to 85. Suitable backings may be formed of polymeric
materials such as cured natural rubber and synthetic
elastomeric polymeric materials such as plasticized poly-
vinyl chloride, polyurethane, and the like.

The backing is preferably formed of medium molecular
weight plasticized polyvinyl chloride resin filled with
inorganic fillers such as calcium carbonate and the like.
A preferred backing formulation comprises 100 parts medium
molecular weight polyvinyl chloride resin suspension, 2.5
parts by weight phosphite chelating agent, 50 parts by
weight calcium carbonate filler, 4 parts by weight antimony
oxide, 10 parts by weight epoxidized soy bean 0il plasti-
cizer such as that available under the trade designation
"Peroxidol" 780, 45 parts by weight polymeric phthalate
p]astiqizer such'as that sold under the trade designation
"Santicizer" 429 and 20 parts by weight dioctoyl phthaTafg
plasticizer such as that available under the trade desig-
nation "Santicizer" 711.

The backing has a thickness in the raised portions on
the order of 3 to 13 mm thick. At less than 3 mm thick,
the mat tends to curl and at greater than 13 mm thick the
mat may provide an obstruction to carts and may also
provide a tripping hazard. The difference in thickness
between thé raised and the depressed portions is at least
1 mm. Preferably, the difference in thickness is on the
order of 1.3 to 2.0 mm.

A cross sectional view of the preferred undulated top
surface of the mat will be in the form of sine wave having
blunt (preferably flat-topped) wave peaks and rounded
valleys to provide a repeating series of blunt parallel
raised portions separated by parallel depressions, The
preferred wave frequency of the sine wave is 13 mm per
half wave or 25 mm from peak center to peak center in

adjacent waves.
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The preferred prime coating material is a polyamide
hot melt adhesive resfn available under the trade desig-
nation "Macro Melt" 6240 (ayailable from Henkel, Inc.).

In use, this resi.n' is utilized in a 20 percent solids
sojutton of a 1:1 mixture by volume of isopropyl alcohol
and tolulene. -

The preferred release liner is silicone coated Kraft
paper haying a thtckness of approximateiy 0,025 mm, Other
yseful release Tiners may also be employed,

The preferred polyurethane make and size resin is a
polytetramethylene ether glycol/tolylene diisocyanate
ketoxime blocked prepolymer resin, preferably employed in
a coating compositfon comprising 100 parts by wejght of
the ketoxime blocked prepolymer resin (commercially avail-
able as "Adiprene" BL 16 from E, I. DuPont), 32 parts by
weight methylene dianiline solution (35% by weight methylene
dianiline and 65% by weight "Cellulose" acetate) and 2
parts by weight N-(-2-aminoethyl}-3-aminopropyl trimethoxy
silane available from the Dow Corning Company under the
trade designation "EZ 60207,

The abrasive grit should be 180 grade (0,1 mm average
partfcle size) or larger to provide a sufficient abrasive
surface, even when covered with oil or grease, An
abrasive grit preferably is not Targer than 50 grade
(0.3 mm ayerage particle size) to avoid unnecessary shoe
wear which may occur at the large sfzes., The abrasive
grit may be any durable, crush-resistant abrasive material
capable of Q?thstanding the use conditions contemplated
herein; The preferred abrasive minerals include silicon
carbide and alumina.

The coating steps described with respect to the method
and apparatus described above may be accomplished with any
conventional coating equipment suited for this purpose,
The initial coating of the primer on the release liner may
be accomplished by the use of roll coating, spray coating,
knife coating, curtain coating or similar techniques.

The make coating may be applfed in the same manner, The
size may utilize roll coating, spray coating, curtain

BUREAT
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coating but preferably not knife coating due to the
abrasiveness and roughness of the surface because of the
presence of the abrasive grit,
The extruder for forming the molten plasticized poly-
5 vinyl chloride filled composition sheet may be any known
equipment suited for this purpose. The extrusion die, as
previously discussed, is capable of forming a continuous
sheet of the molten material. The embossing roll prefer-
ably is formed of metal and may be heated to maintain
10 flowable consistency of the polyvinyl chloride composition
during embossing,
The invention is further i17ustrated by the following
examples wherein all parts are by weight unless otherwise

designated.

15 EXAMPLE 1
A 20% solids solution of polyamide resin avajlable

under the trade designation "Macro Melt" 6240 (commercially
available from Henkel, Inc.) in a 50:50 mixture of iso-
propyl alcohol and toluene was knife coated onto a

20 silicone-impregnated Kraft paper release liner and was
dried in a warm air oven at 65°C to provide a dry polyamide
coating weight of 27 g per mz. The primer surface was then
coated with a make resin coating composition consisting of
100 parts by weight polytetramethylene ether glycol/toly-

25 lene diisocyanate-ketoxime blocked prepolymer (sold under
the trade designation "Adiprene" BL 16) 32 parts by weight
of a 35% solids solution of methylene diamine in "Cellosolve”
acetate and 2 parts by weight N-(2-aminoethyl)-3-aminopropyl
trimethoxy silane available under the trade designation

30 "“EZ" 6020 from Dow Corning Chemical Co. The make coating
composition was roll coated onto the primer to provide a
dry weight of 75 g per mz. While the coating composition
was still wet, 100 grit (average particle size 0,15 mm )
alumina abrasive grain was drop coated to provide a

35 uniform distribution of abrasive grain and an add on weight
of 460 g per mz. The abrasive-coated resultant combination
was then partially cured in an oven heated at 120°C for 30

BUREAT
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minutes in a festooned arrangement, A sfze resin coating
composition (the same as the make resin coating composition) -
was applied over the abrasive grain to provide a dry coat- )
ing weight of 100 g per mz and the resultant sized combi-

5 nation was dried in an air oven at 130°C in a festooned
arrangement to provide a residence time of 4 hours,

The release liner was removed from the resultant
abrasiye-coated sheet and the abrasiyve-contajning web was
passed over an embossing roll heated at 65°C and having

10 a surface capable of producing the pattern shown in FIGS, 1
and 2 while simultaneously extruding a molten- sheet of
filled plasticized polyvinyl chloride from an extruder at
a melt temperature of 175-195°C through an extruder
opening of 4.6 mm, The plasticized polyvinyl chloride

15 sheet and the abrasive sheet were contacted as shown in
FIG. 3 and passed through the embossing nip while main-

. taining a minimum roll to roll pressure of 2,7 X 195 Pa
and maintaining a 4.6 mm gap between rolls (measured
between the raised portion and the back up roll) to produce

20 a finished product 4.7 mm thick (measured from the bottom ‘
to the top of the rajsed portion) which weighed about
4,9 kg per mZ. The filled plasticized pelyvinyl chloride
composition consisted of the following fngredients:

BUREL
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Ingredients -~ Weight
Medium molecular weight suspension grade

polyvinyl chlaride resin 100.0
Barium-cadmium zinc stabilizer available

under the trade designation "Mark" OHM

(Argus Chemical Co.) 2.5
Phosphite chelating agent available under

the trade designation "Mark" C (Argus

Chemical Co.) 0.2
Calcium carbonate filler 50.0
Antimony oxide 4.0
Epoxidized soy bean oil plasticizer avail-

able under the trade designation

"Peroxidol" 780 10.0
Polymeric phthalate plasticizer sold under

the trade designation “"Santicizer” 429

(Monsanto) , 45.0
Di-octy] phthalate plasticizer available

under the trade designation “Santicizer"

711 (Mpnsanto) 20.0

-

The resultant abrasive-surfaced mat had a back side
which conformed to a flat surface and an upper surface
similar td that depicted in FIG. 1 which provided an
excellent anti-slip surface and good drainage.

EXAMPLE 2

A flexible rubber sheet, 5 mm thick, was made by
extruding at 190°C ethylene, propylene, non-conjugated
diene terpolymer available under the trade designation
"Norde} 1070" from the E.I. DuPont Company. The sheet
was then coated with an adhesive composition consisting
of 100 parts polytetramethylene ether glycol/tolylene
di-isocyanate-ketoxime blocked prepolymer available under
the trade designation "Adiprene” BL-16 from E. I. DuPont
Company, 32 parts by weight of a 35% solids solution of
methylene dianiline in nCallosolve" acetate and 2 parts
N-(Z-aminoethy])-3-aminopropy1 trimethoky silane available
under the trade designation of "EZ" 6020 (Dow Corning Co.)

to provide a make coat dry add-on weight of 42 g per m .
qrit

While the coating composition was still wet, 100
o i SUREAT
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alumina abrasive grain (0.15 mm-average particle size)

was drop coated to praovide a uniform distribution of
abrasive grain with an add-on weight of 460 g per mz.
While still uncureh, a vacuum system was used to remove
unattached mineral. The resulting composite was then

size coated by spray coating with the same adhesive
composition and then cured at 125°C in an oven for 4 hours
to provide a dry coating weight of 100 g per mz. The

resultant mat was flexible with a durably adhered anti-
slip abrasive coating.

- EXAMPLE 3
A molded sheet of clay-filled polyether urethane was
formed by casting the two part urethane composition
deseribed below into a mold having a cavity capable of
producing a 4.6 mm thick sheet having 13 x 13 mm, 1.3 mm
thick protrusions having textured upper surfaces and

having substantially parallel opposed major -raised
surfaces for drainage and anti-slip. The raised surfaces
were then make coated with an adhesive composition
consisting of 100 parts polytetramethylene ether
glycal/tolylene diisocyanate prepolymer (available under
the trade designation "Adiprene” L 167, and 32 parts by
weight of sodium chloride blocked methylene di-anline in
di-octyl phthalate plasticizer (available under the trade
designation "Caytur" 21 from the E.I. DuPont Co.) to
provide a d?y add-on weight of 80 g per mz.(O,S mm average
particle size). While the make coating composition was
stil] wet, 100 grit alumina oxide abrasive grain was drop
coated onto the mat to provide a uniform distribution of
abrasive grain and an add-on weight of 460 g per mz.
While still uncured an air wand was used to blow excess
unbonded mineral from the mat surface. The resulting
composition was then size coated by spray coating the
adhesive described in Example 2 and the resultant

Ao WIPO W\
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coating was cured at 130°C in an oven for 4 hours, " The
180° peel strength of adhesive and abrasive 1ayers\from
the backing was 9.3 kg per 25 mm width, with cohesive
failure of adhesive and abrasive layer.

5 Filled Polyurethane Composition
Parts by
Part A Weight
poly{oxypropylene)diol having a 2000 MW , 29.65
calecium octate available under the trade
10 designation "Hexogen Calcium” . .30
poly(oxypropylene) triol having 2 3000 MW’ 24,10
2(2'-hydroxy~5’-methy?phenyT) benzotriazole
stabilizer available under the trade
designation "Tinuvin P" (Ciba-Geigy Corp.) .10
15 clay filler available under the trade ,
. designation "Huber Hi-White" clay . 45,45
butylated hydroxy toluene .40
Part B
diphenylmethane diisocyanate 86.4
20 tripropylene glycol 7.8
polypropylene glycol having a 2000 MW avail-
able under the trade designation "PPG" 2025
diol from Union Carbide Corp. 5.5
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Claims

1. An anti-slip mat especially suited for use on floors
in food service and industrial areas where the
presence of grease, o0il, water and the like may

5 create a slippery, hazardous floor surface, said mat
characterized by having:

(a) a shaped backing having a bottom surface adapted
to permit the mat to Tay flat on a flat surface
and an opposite regqularly undu]atéd top surface

10 characterized by having raised portions and
depressed portions, said portions being shaped
to permit liquids on said upper surface to sub-
stantially completely drain from said top
surface when said mat is laid upon a flat

15 surface, said backing being formed of an oil and
water resistant polymeric compasition having an
inherent tensile strength greater than about -
6.9 Pa, a modulus of at least 2.1 Pa at 100%
elongation and a Shore A durometer of greater

20 than 35 and having a thickness in said raised
portions on the order of 3 ﬁo 13 mm and a
difference of thickness between the raised and
depressed portions of at least 1 mm;

(b) a polyurethane make adhesive resin adherently

25 bonded to at least said raised portions of said
backing;

(¢) abrasive grains having a grit size on the order
of 50-180 (0.3 to 0.1 mm average particle size)
distributed over and adherently bonded by said 3

30 make resin; and

(d) a polyurethane adhesive size resin covering said

- abrasive grain and said make adhesive resin,
said make and size adhesive resins being dincluded
in the amount which provides firm adherent

35 bonding of said abrasive grain to said top
surface without obscuring the said grain whereby

to provide an anti-slip surface and providing an
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abrasive layer which is adherently bonded to the
upper surface of said backing to provide a 180°
tensile strength between said abrasive layer and
the backing of at least 5.8 kg per 25 mm widtk.

The anti-slip mat of claim 1 further characterized by
including a polyamide primer layer between said abrasive

layer and said backing.

The anti-slip mat of claim 1 further characterized by
said polymeric composition being filed plasticized
polyvinyl chloride.

Method of making an anti-slip mat especially suited for
use on floors in food service and industrial areas where
the presence of grease, oil, water and the like may
create a slippery, hazardous floor surface, said metheod
characterized by including the steps of:

(a) forming a layer of polyamide primer on a release
liner, said layer of primer having an exposed first
major surface and an opposite second major surface
in contact with said release liner;

(b) coating said first major surface of said layer cof
polyamide primer with liguid curable polyurethane
make adhesive resin capable on curing of forming a
strong adherent bond with said first major surface;

(c¢) distributing abrasive grain over said make adhesive

. resin while said make adhesive resin is still
liquid;

(d) at least partially curing said make adhesive resin;

(e) coating the grain-coated surface with liquid curable
polyurethane size adhesive resin capable on curing
of forming a strong adherent bond between said
abrasive grain;

(£) curing said adhesive resin;

(g) removing said release liner from said opposite
second major surface of said layer of said primer;
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(h)

(1)

(3)

PCT/US82/00114
.16 -

forming an embossable sheet of filled plasticized
polyvinyl chloride having substantially parallel
opposed major surfaces capable on contact of
forming an adherent bond with said opposite
second major surface of said layer of said
primer;

contacting one of said opposed major surfaces of
said polyvinyl chloride sheet with said opposite
second major surface of said layer of said

primer to provide a laminated structure; and
embossing said Taminated structure to provide
therein a bottom surface adapted to permit the
laminated structure to lay flat on a flat surface
and an opposite undulated top surface character-
jzed by having raised portions and depressed
portions, said portions being shaped to permit
1iquids on satd upper surface to-substantially
completely drain from said top surface when said
laminated structure is laid with its bottom
surface on a flat surface,
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