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(57) Abstract

A tray (10) for containing fluid-exuding foods, such as meat, fish and the like, comprises a laminate having upper and low-
er laminae, with openings (11) in the upper lamina (12). Fluid retaining cavities are formed in the lower lamina or between adja-
cent lamina to keep exuded liquids away from the food and out of sight of the purchaser.
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FOOD TRAY AND PROCESS FOR MANUFACTURE

BACKGROUND OF THE INVENTION

AL N A N e e ————

Field of the Invention

The invention concerns a tray for the

containment of liquid-exuding foods, such as meat, fish

or poultry, and a process for manufacturing the tray.
Background Art

In packaging for ligquid-exuding foods, for
instance meat, poultry, fish or the like, movement of the
fluid is to be avoided. Meat juices flowing back and
fortﬁ look unappetizing and can lead to soiling through
drainage during unpacking or when the package is damaged.
It is known to absorb 1liquid  in food trays by
manufacturing the trays from absorbent material or by
providing an absorbent insert. The One prior art food
tray has two laminae of watertight synthetic material
with an absorbent insert in between. The inner lamina
shell or upper lamina facing the food item has openings
that facilitate the passage ofv the 1liquid to the
absorbent lamina. The effectiveness of the absorbent
lamina depends to a significant extent on the size of
the openings. Further a three-laminae food tray as well
as a process for manufacturing the tray are known. An

absorptive material, particularly paper, is arranged
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petween an upper and a lower lamina of synthetic foam
material and at least the lamina that is oriented toward
the packaged item is provided with fully penetrating
openings. fhrough these openings, liquids exuding from
the foods can flow to the absorptive middle lamina.

A fundamental disadvantage of the known trays
js the difficulty of manufacture. Furthermore, the
three-laminae tray consists of two different materials,
namely, synthetic foam and paper and the waste
accumulated during the production of the trays is not
recyclable or is recyclable only at a disproportionately
high expenditure.

In one known manufacturing process, a two-
laminae packaging tray, consisting exclusively of
synthetic foam, is known in which cavities are formed in
the lower lamina by a deep drawing process. The two
laminae of the packaging tray are then connected to each
other. A disadvantage of this prior art arrangement is
that the formation of the cavities requires its own deep

drawing process.

SUMMARY OF THE INVENTION
In accordance with one aspect of the present
invention, the upper lamina of a double bottom food tray

is provided with openings that widen in at least a lower
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segment of their depth toward the lower lamina and are
provided with an upper circumferential edge. Due to a
capillary effect in the region of the openings, an
enhanced liquid reservoir is created. The upper circumF
ferential edge formed by the transition from an opening
surface to the top surface of the upper lamina is
preferably formed as sharply and precisely as the
manufacturing process permits to enhance the capillary
effect. In accordance with this invention, the capillary
effect is further -enhanced by the widening < of the
openings in at least a lower segment of their depth. The
widened openings in the lower segment, adjacent the lower
lamina, form liquid retaining cavities in combination
with the lower lamina, in which the liquid is held by the
capillary effect.

Furthermore, the openings in the upper lamina
may be provided with a lower rim with a circumferential
radius such that the diameter of the openings adjacent
the lower lamina is increased even further, thereby
increasing the capillary effect in this area.

It is especially advantageous when the openings
in the upper lamina are eguipped with a cylindrical
depression adjacent the lower rim. An additional

circumferential crevice is formed by this depression for
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the storage of additional liquid between the opening
surfaces and the lower lamina.

Preferably, a ring-shaped area is provided
between the upper lamina and the lower lamina around at
least.a portion of each opening where there is no solid
connection between the two laminae. An additional
capillary effect is formed in this ring-shaped area. 1In
areas where the laminae are touching but not bonded,
cavities in which liquid can collecfwére formed due to
unevenness and material tolerances.

The liquid retention capacity of the tray is
increased even further, without eniarging the openings
which contact the packaged food, by providing an enlarged
diameter cylindrical section in a lower portion of the
openings.

A tray in accordance with this invention does
not require an additional absorbent insert since the tray
itself retains the 1liquid. An additional absorbent
lamina may be provided, however, and the effectiveness
of the absorbent lamina is improved in trays in
accordance with the present invention.

The food tray having an upper and a lower
lamina and caﬁillary openings in the upper lamina in
accordance with the invention may be manufactured in a

simple fashion, particularly when a foamed synthetic
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material, such as polystyrene, is used. The tray is
preferably'manufactured by punching openings in the upper
lamina, from the bottom surface of the upper lamina, to
form a rim with a defined radius in the region of the
bottom surface and an edge in the region of the top
surface, and subsequently joining the bottom of the upper
lamina to the top of the lower lamina.

Further in accordance with this invention
liquid retaining cavities are formed in the lower lamina
by compressing the synthetic foam material to maximum
compression such that the structure of the synthetic foam
is destroyed and the air chambers that are enclosed
within the synthetic foam are eliminated.
Advantageously, the cavities of the material strip can
be easily produced without the need for a deep drawing
process that is required in the prior art.

| A particularly advantageous form of the
cavities is achieved by compressing the material strip
to Varying degrees providing maximum compression in
certain areas and partial compression in other areas.
In this manner, the structure of the synthetic foam will
remain intact in some areas leaving air chambers embedded
in the synthetic foam in certain areas. During the

deformation this partial compression is partially
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reversed for the formation of crests on the floor of the
cavities.

In addition to forming cavities in the lower
lamina, cavities may also be formed in the upper lamina
of the tray to provide a tray having an even larger
capacity for storing liquids exuded from the packaged
food.

In accordance with this invention, the cavities
are formed by compressing a strip of the material in such
a manner that the dimensions of the strip, especially its
thickness, are retained. This results in packages that
are particularly space-saving, for instance in storage
on a refrigerator shelf. The cavities are formed
inexpensively Dby embossing. Advantageously, the
thickness of the material strip is not increased by
embossing.

In one version of the tray, the cavities have
different depths. The cavities may be formed to extend
in any desired direction.  The cavities satisfy
individual requirements and are easily and inexpensively
manufactured. A fundamental advantage of these cavities
is that in an inclined position of the tray only a
portion of the liquids received by the cavities is able

to run off to one side of the tray. This prevents the
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liquids from flowing back through the openings in the
upper lamina into the interior of the tray.

In accordance with one aspect of the invention,
the upper lamina of the laminate is formed with a
plurality of apertures intersecting the upper end lower
surfaces of the upper lamina and adapted to receive
liquid. The cross-sectional area of each of the
apertures is preferably greater at the lower surface of
the lower lamina than at the upper sufféce thereof. The
apertures may be formed in the upper lamina in at least
two different sizes and in predetermined patterns.

In accordance with another aspect of the
invention, a reticulate lamina is disposed adjacent the
upper surface of the lower lamina. A lamina of absorbent
material may be disposed between the upper lamina and the
lower lamina and the absorbent lamina and reticulate
lamina may be treated with a wetting agent to improve the
conduction of liquid away from the upper lamina.

The lower lamina is formed with a plurality of
pockets in the upper surface thereof and each of at least
certain of the apertures in the upper lamina communicate
with at.least one of the pockets in the lower lamina.
The pockets in the lower lamina are preferably defined
by a serie§ of walls formed in the upper surface of the

lower lamina.
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BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are
described below with reference to the drawings, in which:
FIG. 1 is a top view of a tray in accordance
5 'with the invention;
FIG. 2 is a cross section through the tray of
FIG. i:
FIG. 3 is an enlarged representation of a
portion of the cross section in FIG. 27
10 FIGS. 4 and 5 are modified versions in a
representation analogous to FIG. 3
FIG. 6 is a further modification analogous to
FIG. 3, with an additional absorbent insert;
FIG. 7 is a schematic representation of the
15 process of the openings 11 shown in FIGS. 3 through 6;
FIG. 8 is an enlarged cross-sectional view of
an alternate construction of one of the openings 11;
FIG. 9 is a schematic of thé proce;s of forming
the openings 11 shown in FIG. 8; | ,
20 FIG. 10 is a plan of an alternate embodiment
of a tray incorporating the principles of the invention:
FIG. 11 is a cross section 11-11 through the

tray of FIG. 10;
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FIG. 12 is an enlarged partial cross section

of the tray according to the section 12-12 in FIG. 10;
FIG. 13 1is an enlarged-partial cross section
of the tray according to the section 13-13 in FIG. 107
5 FIG. 14 is a pattern of the impressions in the
floor area of the tray according to the FIGS. 10 and 13;
FIG. 15 is a pattern of the impressions in the
floor area of the tray according to a different
implementation example of the invention in a view

10 analogous to FIG. 14;
FIG. 16 is pattern of the impressions in the
floor area of the tray in another implementation example
of the invention in a view analogous to FIG. 14 or 15;
FIG. 17 is a cross section through the tray
15 according to a further implementation example of the
invention:
FIG. 18 is an enlarged partial cross section
of the tray shown in FIG. 17 similar to FIG. 127
FIG. 19 is an enlarged partial cross section
20 of the tray shown in FIG. 17 similar to FIG. 13;
FIG. 20 is an enlarged partial cross section
through a tray according 'to a further implementation
example of the invention similar to FIG. 12 and FIG. 187
FIG. 21 is an enlarged partial cross section

25 through a tray according to a further implementation
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example of the invention similar to FIG. 13 and FIG. 19;

FIG. 22 is a cross-sectional view of a further
embodiment of tray incorporating the principles of the
invention;

FIG. 23 is a partial plan view of a portion of
the upper lamina of the tray of FIG. 22;

FIG. 24 is a partial plan view of the upper
surface of the lowgr lamina of the tray in accordance
with FIG. 22;

FIG. 25 is a plan view of a reticulate lamina;

FIG. 26 is a cross-sectional view of a further
embodiment of a laminate in accordance with the
invention; and

FIG. 27 is a partial plan view of a particular
embodiment of a laminate in accordance with the

invention.

DETAILED DESCRIPTION
FIé. 1 shows a top view of a tray 10 in
accordance with the invention. The tray 10 is made. of
two laminae with fully-penetrating openings 11 in an
upper lamina 12 and consists of a foamed, watertight
synthetic material, preférably polystyrene. Other

materials, for instance only temporarily watertight

materials, may be used.
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The tray 10 has a bottom element 13 as well as
an adjoining raised peripheral tray edge 1l4. The tray
edge 14 is shown more clearly in the cross-sectional view
of FIG. 2. The openings 11 are distributed across the

entire upper lamina 12 and are, therefore, also located

in the area of the tray edge 14. FIG. 2 is a simplified

representation and the individual laminae and the
openihgs 11 are not shown in FIG. 2.

FIG. 3 is an enlarged, cross-sectional
representation of a portion III of FIG. 2. FIG. 3 shows
the upper jamina 12 and a lower lamina 15 that is
connected to it, as well as of the placement and form of
the openings 11. The upper lamina 12 forms the underlay-
nment for a food item, for instance a portion of meat, in
the tray. In the upper lamina 12 the openings 11 are
provided at essentially regular distances from one
another. These are, for instance, circular and oriented
vertically into the plane of the lamina 12. Based on a
cylindrical form, the openings 11 afe equipped with a
circumferential edge 18 at thé transition from a
circumferential opening surface 16 and a tob surface 17
of the upper lamina 12. 1In the lower. area of lamina 12,
toward the lower lamina 15, the openings 11 have a
circumferential rim 20 with a radius 19, such that the

diameter of the openings 11 is greater in the area
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adjacent to the lower lamina 15 than near the top surface
17. The radius of the opening preferably measures about
0.25 to 2 mm immediately adjacent lamina 15.

In the region outside of the radius 19 of rim
20, the openings 11 have an average diameter of 5 to 8
mm. Preferably, the relationship of the opening diametér
d outside of radius 19 to the thickness B of the upper
lamina 12 is such that the diameter is approximately two
to four times larger than the thickness of the lamina 12.
Deviations from this, particularly down to 0.5 times the
thickness, may be used.

In one configuration, not shown in the drawing,
the openings have alternatingly different diameters, so
that smaller and larger holes are alternatingly
positioned in one row along the length of the tray 10.
Moreover, adjacent rows may be offset from one another
by one-half of the opening-opening distance.

In the version of .the tray described so far,
the two.iaminae 12 and 15 are firmly joined with one
another in connection areas 21, by welding or gluing.
In FIG. 3, such connection areas 21 are shown as thick
black lines. The connection areas 21 each extend over
the areas in which the laminae 12 and 15 contact one
another. It is desirable that the lower end areas of the

radii 19 are not included in the connection areas 21



WO 94/00366 PCT/GB93/01298

10

15

20

25

_13..

since liquid is held in the region of the radii 19 by

capillary effect.

variations of the emb;diment shown 1in cross
section in FIG. 3 are shown in FIGS. 4 and 5. 1In the
arrangement accordance with FIG. 4, the connection areas
21 between the openings 11 are preferably comparatively
narrow. This results in circumferential, ring-shaped,
and unconnected side areas 22 adjacent to the radii 19.
The width of these is indicated by dash-dotted lines in
FIG. 4. Liquid penetrates into these side areas 22,
thereby further increasing the liquid retention capacity
of the tray 10.

In the arrangement accordance with FIG. 5, a
cylindrical depression 23 is provided in the area of the
radius 19 facing the lower lamina 15. The edge thereof
facing the radius 19 is denoted with the number 24.
Through the depression 23, an additional cavity 25 for
retaining liquid is formed between the lower lamina 15
and the uppér lamina 12 near the connection areas 21.
The depth T of the depression 23 preferably lies within
approximately 0.1 to 0.5 times the thickness B of the
upper lamina 1l2.

FIG. 6 shows an alternate arrangement with an
absorbent lamina 26 disposed between the upper and lower

laminae 12 and 15. The openings 11 are equipped with a
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circumferential rim 20 with the radius 19 in the lower
area as described above. Because the openings 11 widen
toward the bottom, the liquid that is present can be
absorbed more quickly by the absorbent lamina 26. At the
same time, the absorbent lamina can expand into the
enlarged openingé formed by the rim 20 in the area
immediately adjacent the absorbent lamina 26.

- FIG. 7 illustrates the manufacture of the
individual openings 11 in thevupper lamina 12. Each of
the openings 11 is stamped out by a punching tool 27
having a punch 28 which acts in conjunction with an
opposing stencil 29 in a stencil holder 30. Punching
tool 27 and stencil holder 30 are arranged around an
axis, not shown in the drawing, rotating in the direction
of the arrows A. Additional stencils 29 and punches 28
are arranged on the perimeters 31 and 32 of the stencil
holder 30 and punching tool 27, respectively. These are
not shown in the drawing for the sake of clarity. The
lamina 12 is fed between the punching tool 57 and the
stencil holder 30 as a continuous strip of material in
the direction of the arrow (C). The relative positioning
of the punch 28 to the upper lamina 12 is important.
The punch 28 penetrates the upper lamina 12 from the side
opposite the top surface 17. 1In materials with a certain

softness, such as polystyrene, this punching process
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forms the rim 20 with the radius 19. In the region of
the top surface 17, on the other hand, where the punch
28 penetrates the stencil 29, the relatively sharp
circumferential edge 18 is formed. The special shape of
the'openings 11 for retaining liquid is thus achieved in
a simple manner. After the openings 11 have been formed,
continuous strips of the upper lamina 12 and the lower
ljamina 15 are Jjoined 1in the connection areas 21.
Advantageous connection methods are described above
through FIG. 3, 4, and 5. The -depression 23, shown in
FIG. 5, can be formed before or after the punching
process. In the case of a meltable material, for
example, polystyrene, this can be accomplished by means
of a heated forming tool and before the punching process.

After the completion of the upper lamina 12,
it is joined with the lower lamina 15 and cut to the
desired size. Finally, the raised peripheral tray edge
14 is formed in a well-known deep-drawing process and the
trayllo is brought to its final form. In this manner,
the effect of the openings 11 widening toward the bottom
is further amplified.

FIG. 8 shows an alternate arrangement of the
cavity 11 with an upper cylindrical section 32 and lower
cylindrical section 34. The lower cylindrical section

has a diameter greater than the upper cylindrical
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section. In this arrangement, the fluid retention
capacity of the cavity 11 is increased without enlarging
the opening in the upper surface on which a food item
will be placed. FIG. 9 shows a punch 35 with an upper
section 36 which extends into the stencil 29 by a
distance sufficient to assure piercing of the upper
surface of the lamina 12. A lower section 37 of the
punch 35 has a greater diameter than the upper section
36 and extends into lamina 12 by a distance which is
approximately 2/3 of the thickness of lamina 12. As
described earlier with reference to FIG. 7, a rim 20 is
formed by the punching process in materials such as
polystyrene.

The tray 120 shown in FIGS. 10 through 16
consists of two laminae. It is composed of an upper
lamina 121 and a lower lamina 122. The laminae 121 and
122 have approximately the same thickness. The upper
lamina 121 is oriented toward the packaged goods (not
sho&n in the drawing) and has fully penetrating apertures
or openings 123. The openings 123 are distributed evenly
over the bottom 124 of the tray 20. The openings 123
open toward the lower lamina 122 and terminate sharply
on the side facing the packaged goods as depicted in
FIGS. 12 and 13. The diameters of the openings 123 is

preferably so small that the openings achieve a capillary
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effect. In the preferred implementation of the invention
shown here, no openings 123 are provided in the area of
the longitudinal side walls 125 of the tray 120.
However, openings 123 are provided in the area of the
end walls 129. The openings 123 are preferably spaced
equidistantly in the longitudinal direction of the tray.
In the transverse direction they are shifted center to
center relative to one another in such a manner that an
opening 123 is positioned halfway between two openings
in the row above or below. The openings 123 may be
positioned at least in the end side walls 129 of the tray
120. |

In the interior of the tray 120 there are
cavities 126. The cavities 126 are formed by impressions
127 in the lower lamina 122. The impressions 127 present
decreases in the thickness of the lamina 122 in certain
areas. This way the cavities 126 are accommodated within
the lamina 122, and that is without the necessity that
the thickness of the lamina 122 be increased in respect
to the lamina 121. The cavities 126 stretch across the
entire area of the floor piece 124. In the preferred
implementation example of the invention shown here, no
cavities 126 are positioned in the area of the
longitudinal side walls 125 of the tray 120. However,

cavities 126 are positioned at the end side walls 129 in
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addition to the openings 123. Through this
implementation form of the invention it is guaranteed
that the laminae 121, 122 will have continuous contact
and connection at least in the area of the longitudinal
side walls 125 of a tray 120.

The cross sections of FIGS. 12 and 13 illustrate the
cavities 126, which are formed by compressed areas 127
in a portion of the ljower lamina 122, oriented toward the
upper lamina 121. The upper lamina 121 is provided with
fully penetrating openings 123 and covers the cavities
126 from above. In the area of the upper lamina 121, the
openings 123 are arranged in such a way that liquids that
are exceeding from fhe food can drain into the cavities
126 formed by the lower lamina 122. The areas 127 have
(Fig.s 3 and 4) differing depths. The cavities 126 are
separated from one another by areas free of compressed
areas, referred to as walls. In the area of the
enclosures 130, the upper lamina 121 and the lower lamina
122 are connected to each other at cohnecting surfaces
135. The cavities 126 are furthermore equipped with
baffles 131. The height of the bridges 31 is less than
the depth of the cavities 126.

In another embodiment of the invention,
cavities 126 are formed by compressed areas 127 in the

upper lamina 121 as well as in the lower lamina 122 of
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the tray 120, as show in FIGS. 20 and 21. The openings

123 in the upper lamina 121 are formed with a
particulariy small diameter to enhance the capillary
action of the openings 123 and prevent the fluids that
have been received by the cavities 126 from flowing back
into the interior of the tray 120.

FIGS. 10 and 14 show a first variation of the
arrangemgnt of compressed areas 132 and uncompressed
areas 133 (shown as blackened areas in the figures) in
the floor piece 124 of the tray 120. These areés run
diagonally over the material strip and thus form arrow-
shaped structures of compressed areas 132 and
uncompressed areas 133. They preferably extend at an
angle of approximately 45 degrees to the longitudinal
side walls. The material strip is preferably not
compressed in the area of the longitudinal side walls.
This way the lower lamina 122 and the upper lamina 121
fully rest on one another in the area of the longitudinal
side walls 125 to form sufficiently large connecting
surfaces 135. In the area of the end side walls 129 the
material strip is provided with compressed and
uncompressed areas. FIG. 14 shows an arrangement of the
pbaffles 131. The bridges 31 subdivide the cavities 126
forme~ by the compressed areas 132. For reasons of

clari - of the drawing, the baffles 131 are only shown
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in two of the compressed areas 132. Any desired
arrangement of the baffles 131 is possible.

In a second variation of the arrangement of
compressed areas 127 on a material strip of the -tray 120,
the uncompressed areas 133 progress in a stepped manner :
and diagonally across the material strip as depicted in
FIG. 15. They enclose further uncompressed areas 133 of
rectangular form. Tn a further implementation of a
material strip provided with compressed areas 127 forming
the tréy 120, the compressed areas 132 form ring-shaped
structures, each of which is connected with two
neighboring ring-shapes thereby forming a chain-lipk
structure that progresses diagonally across the material
strip as shown in FIG. 16. The individual chain-link
structures are separated from one another by uncompressed
areas 133. The baffles 131 can be arranged in any
desired way. For reasons of clarity of the drawings,
baffles 131 are not shown in FIGS. 15 and 16.

4Thé position of the openings 123 in the upper
lamina 121 "is coordinated’with the arrangement of the
compressed areas 127 in the lower lamina 122. The
openings 123 are arranged to be directed to the cavities
126 and sufficiently large connecting surfaces 135 are
provided for interconnecting the upper lamina 122 and the

lower lamina 122 in the area of the walls 130.
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The special form of the cavities 126 is
guaranteed by the process of this invention for
manufacturing the tray 120. At least one material strip,
in particular the one that forms the lower lamina 122 of
the tray 120, is compressed in certain areas to create
the cavities 126. Compressed areas 132 are separated
from one another by uncompressed areas 133. The
uncompressed areas 133 later form the enclosures 130 of
the cavities 126. In the uncompressed area 133, the
synthetic foam retains its original structure. This
means that the air chambers enclosed within the synthetic
foam remain intact. In the areas of compressed area 127,
the structure of the synthetic foam is destroyed either
entirely or partially, depending on the degree of
compression. If the air chambers enclosed within the
synthetic foam are removed entirely, one speaks of
maximum compression, located in the areas of the cavities
126 between the paffles 131. In less strongly compressed
areas, such as the areas of the baffleé 131, some of the
air chambers enclosed within the synthetic foam remain
intact. This is called partial compression. The
compression of the material strip occurs in a roller gap
between two rotating parallel rollers. The roller sleeve
of one roller is equipped with projections that

correspond to the areas of the matefial strip that are
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to be compressed. The sleeve surface of the counter
roller is smooth, i.e. without projections. The height
of the projections on the sleeve surface of the roller
equipped with projections corresponds to the degree of
the cdmpression that is to be effected. After the
compression, the material strips are connected to each
other, for example by welding, and are deformed together,
for example through deep drawing. The material strips
can also be connected with one anothé;mthrough sealing
and gluing. During the deformation, partial compression
is partially reversed. These areas form the baffles 131
of the cavities 126.

FIG. 17 shows a tray 128 incorporating the
principles of the invention wherein a lamina 134 of
absorbent material is disposed between the:upper lamina
121 and the lower lamina 122 at least in certain sections
of the tray. The absorptive insert increases the

capacity of the tray for retaining fluids exuding from

~

. the packaged food.

The FIGS. 18 and 19 show an enlarged detail
cross section of the tray 128. In that arrangement, the
cavities 126 are covered from above by the absorbent
insert 134. The upper lamina 121 is provided with fully
penetrating openings 123. While absorbent insert is

formed without openings and thus prevents the fluids
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received by the cavities 126 from flowing back into the
interior of the tray 128.

FIG. 22 is an enlarged Eartial cross-sectional
view‘of an alternate structure for the bottom element of
a tray for the containment of liquid-secreting foods.
The bottom element corresponds to the element 13 of the
tray 10 shown in FIG. 2. The bottoﬁ element is a
laminate which may‘consist of from two to four laminae.
The present configuration has an upper lamina 250 which
is positioned adjacent the meat or other items packaged
in the food tray. A top view of a portion of the lamina
250 is shown in FIG. 23. The upper lamina 250 is
provided with a number of oblong-shaped apertures 252,
253 penetrating its upper and lower surfaces. The
apertures allow fluid to flow from the packaged item to
the lower lamina 250.

The lower laminar 200 is provided with a number
of fluid retaining channels 210 which are separated by
1ongitudinaiiy extending walls 205.

FIG. 24 is a top view of a portion of the upper
surface of the lowerv laminar 200 showing the fluid
retaining channels 210 and the walls 205. A plurality
of wall sections 203 are interconnected in a longitudinal
direction to form the walls 205. The wall sections 203

extend at substantially right angles to each other and
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the wall sections 203 of adjacent walls 205 are
positioned relative each other such that the exterior
angles 211 of adjacent walls 205 are opposite each other
and the interior angles 212 of adjacent walls 205 are
opposite each other, thereby forming a plurality nearly
square fluid retaining in each of the channels 210.
Baffles 213 interconnecting adjacent wall sections at
selected positions, preferably between adjacent exterior
angles 211. The baffles 213, together with the wall
sections 203 define a plurality of liquid retaining cells
215. Liquid received at the bottom lamina 200 through
openings 252, 253 in the top lamina 250 is retained in
each of the cells. The baffles 213 are preferably
somewhat lower iﬁ height than the wall sections 213 in
order to allow for an overflow between adjacent cells.

FIG. 24 shows each cell consisting of two
substantially square areas formed between adjacent walls
205. The placement of the baffles 213 may be adjusted
such that a cell is formed from one or more sucﬁ squares.
Within each of the square areas 206 is a pad 202. The
pads serve to provide an area for bonding of the top
lamina 250 to the bottom lamina 200. The two laminae may
be bonded together along the wall areas 203 as well, as

represented by heavy black lines in FIG. 22.
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The liquid retaining spatial areas, or
cavities, may be formed in the lower lamina 200 by an
embossing proceés, for example, by compressing a sheet
of polystyrene between two opposing rollers, as described
earlier herein. A pressure of approximately 80 kg per
cm of line contact may be used on a sheet of fresh foam,
cooled to room temperature.

FIG. 23 shows a particular pattern of elongated
openings or slits in the upper lamina 250. These include
a plurality of slits 252 spaced apart along the
centerline of the upper lamina by a distance somewhat
greater than half of the length of one of the cells 215.
on each side of the centerline is a pattern of spaced-
apart parallel slits 253 having a longitudinal dimension
extending at an acute angle to the center line. The
longitudinal dimension of the slits 252, 253 is
preferably somewhat greater than the width of the walls
205.

In an alternative arrangement, a reticulate
lamina 260 is inserted between the lower lamina 200 and
the upper lamina 250 to further increase the ligquid
retaining space between the two laminae. The thickness
of the lower lamina 200 and the reticulate lamina 260 is
preferably greater than the thickness of the top lamina

250 in order to increase the fluid retaining space
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without increasing the total thickness of the tray more
than necessary. FIG. 25 is a top view of an area of the
reticulate lamina 260.

In a further alternate arrangement, an
absorbent lamina 270 is inserted between the bottom
lamina 200 and the top lamina 260. The absorbent lamina
is preferably formed of a non=woven absorbent material
and may be formed from any number of commercially
available super-absorbent chemicals or gels. A wicking
agent may be added to the absorbent lamina to facilitate
the movement of liquid away from the packaged food to the
region of the lower lamina. Advantageously, the tray in
accordance with this invention removes liquids from the
area of the packaged food and out of sight of the

purchasing consumer.

FIG. 26 is a partial cross section of the
bottom element of a food tray showing the lower lamina

200 with the fluid retention cavities 210 as well as the

" reticulate lamina 260 and the absorbent lamina 270

between the top lamina 250 and the lower lamina 200.
Either the reticulate lamina 260 or the absorbent lamina
270 may be inserted alone between the bottom lamina 200

and the top lamina 250 or they may both be used as shown

in FIG. 26.



10

15

20

25

WO 94/00366 PCT/GB93/01298

-27 -

The top lamina 250 may pe formed by the use of
a punch die in a well known fashion. The reticulate
lamina 260, shown in top view in FIG. 25, may similarly
be formed by the use of a punching die or by stretching

of a slitted material. The top lamina 250 and the

-~ reticulate laminae are preferably made out of a non-

absorbent foamed Synthetic material such as
polystyrene. The reticulate lamina 260 and absorbent
lamina 270 may be treated with a wetting agent to
facilitate conducting ligquids away from the packaged
material.

FIG. 27 is a partial plan view of an alternate
arrangement of a lower laminate for a tray. The laminate
has a lower lamina 200 formed with liquid retaining cells
215 as shown in FIG. 24 and an upper lamina 300 formed
with elongated openings or slits 301 in register with the
cells 215. This arrangement assures proper access to
each cell for liquid exuding from the packaged item with
a minimum number of slits 301. The slits 301 breferably
are positioned at the center of each of the cells 215 to
enhance the liquid retaining capability of the tray. BY
arranging the slits in register with the center of the
cells, more liquid will be retained in the cells as the
tray is tilted, thereby redﬁcing the amount of liquid
that will fiow into the visible part of the package.
Since the upper and lower laminae are bonéed along the

walls 205, as described earlier, each cell will be able



WO 94/00366 28 PCT/GB93/01298

tray is tilted in either the lateral or longitudinal

direction.

The laminate of FIG. 27 may be manufactured by
first separately forming the two -laminae with the slits
301 spaced apart by distances corresponding to the
distance between the centers of the cells 215 and
subsequently bonding the two laminae in proper alignment
by well Kknown registration techniques. Thereafter, the

tray may be formed by well known manufacturing practices.
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CLAIMS
WHAT WE CLAIM IS:

1. A  tray for liquid-exuding foods,
comprising a laminate having an upper lamina and a lower
lamina, each of the upper and lower laminae having
ropposite upper and lower surfaces, that the upper lamina
having a plurality of openings intersecting the upper and
lower surfaces thereof characterized in that the lower
lamina is formed with a plurality of cavities in the

upper surface thereof.

2. The tray according to claim 1, further
characterized in that the openings are formed in the

upper lamina in a predetermined pattern.

3. The +tray according to claim 1 or 2,
further characterized in that the apertures are formed

in the upper lamina in at least two different sizes.

4, The tray according to any of claims 1 to
34, further characterized by an intermediate lamina of
absorbent material disposed between the upper lamina and

the lower lamina.

5. The tray according to any of claims 1 to

4, further characterized by a reticulate lamina disposed
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adjacent to the upper surface of the lower lamina.

6. The tray according to any of claims 1 to
3, further characterized by intermediate laminae disposed
between the upper lamina and the lower lamina and
comprising a reticulate lamina, and a lamina of absorbent

material.

7. The tray according to claim 6, further
characterized in that at least one of the reticulate
lanina and the absorbent lamina have been treated with

a wetting agent.

8. The tray according to any of claims 1 to
3, further characterized in that the lower surface of the
upper lamina is in engagement with the upper surface of
the lower lamina, whereby the apertures communicate with
the upper surface of the lower lamina to conduct ligquid

thereto.

9. The tray according to any of claims 1 to
8, further characterized in that each of at least some
of the openings communicates with at least one of the

pockets.
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10. The tray according to claim 9, further
characterized in that the cavities are defined by a

series of walls formed in the upper surface of the lower

lamina.

11. The tray in accordance with claim 1
characterized in that the cavities are formed by a
plurality of longitudinally extending walls defining a
plurality of longitudinally extending channels in the

bottom layer.

12. The tray in accordance with claim 11 and
further characterized in that the upper surface of the
bottom lamina comprises a plurality of flanges extending

between adjacent walls.

13. The tray in accordance with claim 11 or
12 and further characterized in that the longitudinally
extending walls comprise a plurality of interconnected
wall sections extending at a predetermined to each other
and in that exterior angles of wall sections of adjacent

ones of the walls are opposite each other.

14. The tray in accordance with claim 13
further characterized in that the interior angles of wall

sections of adjacent walls are opposite each other and
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in that the upper surface of the bottom lamina further
comprises raised pads disposed in the areas between

opposite interior angles.

15. The tray in accordance with claim 14
further characterized in that the walls have a
predetermined height and that the pads have a height

substantially equal to the predetermined height.

16. The tray in accordance with any of the
claims 12 through 15 characterized in that the flanges

have a height less than the height of the walls.

17. The tray in accordance with any of the
claims 13 through 16 characterized in that the flanges
extend between adjacent ones of the exterior angles of
adjacent walls thereby forming fluid retaining cells in

the bottom surface.

18. The tray in accordance with claim 17
characterized in that each of the cells comprises at

least one of the pads.

~19. The tray in accordance with any of the
claims 11 through 18 characterized in that the holes in

the upper lamina are slits.
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20. The tray in accordance with claim 19
characterized in that the walls have a predetermined
width and that at least certain of the slits have a
longitudinal dimension greater than the predetermined

width of the walls.

21. The tray in accordance with claim 19 or
20 characterized in that the holes in the upper lamina
are arranged in a predefined pattern along a longitudinal
center line of the upper lamina and in a pattern

extending at a predefined angle to the center line.

22. The tray in accordance with any of the
claims 11 through 21 characterized in that the tray
further comprises a lamina of absorbent.matérial disposed

between the upper layer and the lower layer.

23. The tray in accordance with any of the
claims 11 through 21 characterized in that the upper
lamina and the lower lamina are joined along upper

surfaces of the walls.

24. The tray in accordance with any of the

claims 14 through 21 characterized in that the upper
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lamina and the lower lamina are joined at the pads and

the walls.

25. The tray in accordance with any of the
claims 11 through 24 characterized in that the lower
lamina has thickness substantially greater than the
thickness of the upper lamina thereby increasing the
depth of the channels and increasing the fluid retention

capabilities of the tray.

26. Process for manufacturing a tray for
liquid-exuding foods whereby two material strips of
synthetic foam are “processed and connected with one
another, characterized in- that at least one material
strips is compressed in selected areas for the formation

of cavities.

27. Process in accordance with claims 26
characterized in that areas of the material strip are
compressed to a maximum such that air chambers enclosed

within the synthetic foam are removed completely.

28. Process in accordance claims 26 and 27
characterized in that different areas of the material

strip are compressed to different degrees.
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29. Process in accordance with any of the
claims 26 through 28 characterized in that certain areas
of the material strip are partially compressed and air
chambers enclosed within the synthetic foam are only

partially removed.

30. Process in accordance with any of the
claims 26 through 29 characterized in that the strips of
material is deformed by a deep drawi;é process and in
that the material strip is compressed before deep strip

deformation steps are performed.

31. Process in accordance with any of the
claims 26 through 30 characterized in that the thickness
of the material strip, except in the area of compression,

is retained during compression.

32. Process in accordance with claims 30 and
32 characterized in that the areas of partial compression

are partially reversed during deformation.

33. Process in accordance with any of the
claims 30 through 32 characterized in that the material
strips are connected with one another after the

compression and are then deformed together.
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34. Process in accordance with any of the
claims 26 through 33, characterized in that the material

strips are connected with one another through welding.

35. Process in accordance with any of the
claims 26 through 34 characterized in that the material
strip is compressed by a roller gap between two parallel

rollersQ

36. The tray for the containment of in
particular liquid-exuding foods, comprising a synthetic
foam laminate having an upper lamina and a lower lamina
and openings in the upper lamina, characterized in that
cavities are formed as compressed areas in at least one

of the laminae.

37. The tray in accordance with claim 36
characterized in that different ones of the compressed

areas have differing depths.

38. The tray in accordance with claims 36 and
37 characterized in that the cavities are separated from

one another by non-compressed areas.

39. The tray in accordance with any of the

claims 36 through 38 characterized in that the tray has
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a bottom area and side wall area and in that the cavities
are in the bottom wall area and in at least some side

wall areas.

40. The tray in accordance with any of the
claims 36 through 39 characterized in that the cavities

have protruding baffles.

41. The tray in accordance with any of the
claims 36 through 40 characterized in that the baffles

are lower than the depth of the cavities.

42. The tray in accordance with any of the
claims 36 through 41 characterized in that the cavities
are arranged primarily in one of the laminae and are

covered by the other of the laminae.

43. The tray in accordance with any of the
claims 36 through 42 characterized in that the compressed
areas open from a side of the lower lamina facing the

upper lamina.

44. The tray in accordance with any of the
claims 36 through 43 characterized in that openings in
the upper lamina goods are positioned in the area of the

cavities in the lower lamina.
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45. The tray in accordance with any of the
claims 36 through 44 characterized in that a lumina of
absorptive material is disposed between the upper lamina

and the lower lamina.

46. The tray in accordance with any of the
claims 36 through 45 characterized in that the thickness

of the laminae is approximately equal.

47. The tray for liquid-exuding foods
comprising a laminate having an upper lamina and a lower
lamina and openings in the upper lamina each of the upper
and lower laminae having opposite upper and lower
surfaces characterized in that the cross—-sectional area
of the openings in the upper lamina is greater at the
jower surface of the upper lamina than at the upper

surface of the upper lamina.

48. The tray in accordance with claim 47
characterized in that the openings in the upper lamina

comprise a lower rim with a circumferential radius.

49. The tray in accordance with claims 47 and
48 characterized in that the openings in the upper lamina

comprise a cylindrical depression adjacent to the lower
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rim forming a circumferential cavity between the lower

rim and the lower lamina.

50. The tray in accordance with any of the
claims 47 through 49 characterized in that the openings

each have a main diameter of 5 to 8 mm.

51. The tray in accordance with any of the
claims 47 through 50 characterized in that the openings
each have a main or average diameter that corresponds to

0.5 to 4 times the thickness of the upper lamina.

52. The tray in accordance with any of the
claims 47 through 51 characterized in that the upper
lamina is firmly Jjoined to the lower lamina in areas

between the openings.

53. The tray in accordance with claim 52
characterized in that between the upéer lamina and the
ljower lamina, a ring-shaped area is provided around at
least a portion of the each opening betweeﬁ the upper

lamina and the lower lamina.

54. The tray in accordance with any of the

claims 47 through 53 characterized in that the openings
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are situated in a central area and in edge areas of the

tray.

55. The tray in accordance with any'of the
claims 47 through 54 characterized in that the openings

have an essentially circular cross section.

56. The tray in accordance with any of the
claims 47 through 55 characterized by an intermediate
lamina of absorbent material disposed between the upper

lamina and the lower lamina.

57. The tray in accordance with any of the
claims 47 through 56 characterized in that the openings
in the upper layer comprise an upper cylindrical portion
of predefined diameter and an adjacent lower cylindrical
portion having a diameter greater than the diameter of

the upper cylindrical portion.

58. Process for manufacturing a tray in
accordance with any of the claims 47-57 characterized in
that openings are punched in the upper lamina from the
bottom surface of the upper lamina thereby forming a rim
with a radius in the region of the bottom surface of the

upper lamina and an edge in the region of the top of the
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upper lamina and in that the upper lamina is subsequently

joined to the lower lamina.

59. Process in accordance with claim 58
characterized in that the openings are punched with a
punch member having an end section of a predefined
diameter and a base section having a diameter greater
than the predefineqkdiaméter such that the opening formed
by the punching process has a diameter corresponding to
the prédefined diameter in the region of the top surface
and a larger diameter in the region of the bottom surface
and the fluid retention capability of the lower lamina

is increased in the region of the bottom surface.

60. The tray according to claim 2 further
characterized in that the openings are formed in the
upper lamina substantially in register with a center area
of each of a plurality of the cavities formed in the

lower lamina.60.
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