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Description

[0001] The invention relates to a cushioning layer for a
mattress assembly comprising a spring core assembly.
Further, the invention relates to a mattress assembly.
[0002] In the state of the art, cushioning layers com-
prising gel inserts are known which provide a desired
lying comfort for a user. Those gel inserts are usually
heavy and rarely breathable such that they retain moist-
ure, which is undesired.

[0003] Further, mattress assemblies with several dif-
ferent layers are known from the state of the art as well,
which provide a desired comfort for a user of the mattress
assembly.

[0004] Furthermore, foam mattress assemblies are
known in the state of the art that consist of foam layers,
wherein at least one of the foam layers provides different
lying zones, also called body zones, e.g. by means of
cutouts and/or recesses. For instance, the well-known
Emma One Foam Mattress is a mattress assembly that
consists of foam layers.

[0005] Additionally, so-called hybrid mattress assem-
blies are known that also comprise a spring core layer as
well as atleast one foam layer located on top of the spring
core layer. Usually, the spring core layer comprises sev-
eral spring pockets that are manufactured in the same
manner. These mattress assemblies may also have dif-
ferent lying zones that are established by means of the
additional foam layer placed on top of the spring core
layer, for instance due to cutouts and/or recesses within
the foam layer. Alternatively or additionally, several foam
layers are provided which also provide different lying
zones, e.g. by means of cutouts and/or recesses. For
instance, the Emma Hybrid Mattress comprises three
foam layers and one spring core layer while providing
five different lying zones.

[0006] Generally, the size and/or shape of the respec-
tive cutouts and/or recesses may be varied in order to
establish the different zones, e.g. zones with different
hardness or rather stiffness.

[0007] Actually, the concept of providing the different
lying/body zones is used since the foam layers can be
manufactured in a cost-efficient manner such that it is
less cost-intensive to provide foam layers having differ-
ent characteristics.

[0008] However, providing cutouts and/or recesses
may result in cutoffs or rather waste of material, which
is disadvantageous. To overcome this disadvantage, itis
already known to provide corresponding foam layers
from a foam block, thereby reducing the cutoffs or rather
waste of material. This concept is described in DE 10
2017 117 556 A1.

[0009] However, there is still a need for an improved
mattress assembly that reduces the waste of material.
Similarly, there is also still a need for an improved cush-
ioning layer which reduces the weight of the cushioning
layer and the overall mattress assembly while maintain-
ing the user experience, namely the lying comfort.
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[0010] The invention provides a cushioning layer for a
mattress assembly. The cushioning layer is configured to
be placed on a spring core assembly with at least one
spring coil. The cushioning layer comprises a frame
made of a foam and a thermoplastic elastomer (TPE)
grid layer, namely a layer having a grid structure while
being made from a thermoplastic elastomer (TPE). The
thermoplastic elastomer grid layer is surrounded by the
frame. In other words, the thermoplastic elastomer grid
layer only makes up a partial area of the entire cushioning
layer. The rest of the area is provided by the frame made
of foam.

[0011] Accordingly, the cushioning layer according to
the invention ensures that the thermoplastic elastomer
grid layer is substantially supported due to its material
and structure as well as the frame surrendering the
thermoplastic elastomer grid layer. By using a thermo-
plastic elastomer material instead of a gel material as well
as by using the respective grid structure, the weight of the
cushioning layer can be reduced compared to solid
layers made of a gel material.

[0012] Furthermore, the thermoplastic elastomer grid
layer is essential in providing an improved breathability
and reducing the amount of moisture that is retained.
Therefore, using a thermoplastic elastomer grid layer in
the cushioning layer improves the overall user experi-
ence.

[0013] In particular, through the differing breathability
of the thermoplastic elastomer grid layer and of the foam
frame different cooling characteristics are obtained. In
fact, the combination of the thermoplastic elastomer grid
layer and the foam frame provide more cooling for the
main body compared to the extremities, as the thermo-
plastic elastomer grid layer is associated with the main
body.

[0014] In addition, the thermoplastic elastomer grid
layer ensures that the entire cushioning layer is foldable
and/or rollable. Accordingly, the cushioning layer can be
brought into a shipping state in an easy manner, e.g. a
rolled-up state, in which the thermoplastic elastomer grid
layer is stowed in a shipping bag.

[0015] Specifically, it is possible to fold and (after-
wards) roll the entire cushioning layer. This can be
achieved due to the combination of the thermoplastic
elastomer grid layer and the frame, particularly their
respective characteristics. Consequently, the mattress
is easier to transport and can be stored more efficiently.
[0016] The frame surrenders the thermoplastic elasto-
mer grid layer while simultaneously providing sufficient
support, as the frame is completely made of the foam
(solid matter), whereas the thermoplastic elastomer grid
layer comprises voids filled with air. Hence, the frame
does not comprise voids that are introduced additionally.
In other words, the frame made of foam only comprises
inherent air inclusions which are associated with the
foam material.

[0017] Actually, the cushioning layer has two opposite
main surfaces as well as four side surfaces. Each of the
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main surfaces are established by a respective surface of
the frame and a respective surface of the thermoplastic
elastomer grid layer. In contrast thereto, the side surfaces
are only built by the frame, namely the foam material of
the frame.

[0018] Generally, the frame and the thermoplastic
elastomer grid layer are connected with each other in a
permanent manner, thereby ensuring that the entire
cushioning layer is a single layer. For instance, the per-
manent connection between the frame and the thermo-
plastic elastomer grid layer is established by a welding
and/or a chemical connection.

[0019] Accordingly, the cushioning layer according to
the invention distinguishes from assemblies that com-
prise a frame with areceptacle and aninsert placed in the
receptacle. However, the frame and the insert are sepa-
rately formed and, ifatall, connected with each otherinan
assembled state, but not permanently.

[0020] Moreover, the frame and the thermoplastic elas-
tomer grid layer each have a geometric centre, wherein
the geometric centres coincidence.

[0021] An aspect of the invention provides that the
thermoplastic elastomer grid layer has a hardness that
is higher compared to the hardness of the frame, parti-
cularly by 10% to 20%, and has a minimum netto density
that is higher than the minimum netto density of the
frame, particularly by a factor of 5 to 10, preferably by
a factor of 6 to 8. This ratio ensures optimized character-
istic with regard to the support, the handling and the
cushioning, i.e. hardness and/or stiffness. Even though
the thermoplastic elastomer grid layer has a higher hard-
ness than the frame as well a higher minimum netto
density than the frame, the thermoplastic elastomer grid
layer provides a softer feeling to a user with regard to the
lying comfort compared with the frame. This is ensured
due to the structure of the thermoplastic elastomer grid
layer that has the lattice structure, namely the voids filled
with air, rather than a solid material.

[0022] Particularly, the thermoplastic elastomer grid
layer has a minimum netto density of 230 kg/m3 and/or
a hardness of 2.8 kPa. These characteristics together
with the structure of the thermoplastic elastomer grid
layer, namely the voids, ensure that the desired lying
comfort is obtained.

[0023] Furthermore, the thermoplastic elastomer grid
layer makes up between 40% and 70%, preferably 50%,
of the cushioning layer. That way the average area, the
user would sleep on is covered by the thermoplastic
elastomer grid layer, meaning the user experience is
not compromised. Consequently, the size of the thermo-
plastic elastomer grid layer depends on the overall size of
the cushioning layer, which in turn depends on the mat-
tress size. However, by not having the thermoplastic
elastomer grid layer make up the whole area of the
cushioning layer, the handling and the lying comfort of
the cushioning layer can be improved.

[0024] Another aspect of the invention provides that
the foam is a hypersoft foam having a minimum netto
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density of 32 kg/m3 and/or a hardness of 2.5 kPa. These
characteristics ensure that the desired lying comfort is
obtained. In contrast to the thermoplastic elastomer grid
layer, the frame is made completely of the foam, namely
in a solid manner. Accordingly, the minimum netto density
and the hardness of the thermoplastic elastomer grid
layer are higher compared to the frame due to the fact
that the thermoplastic elastomer grid layer is structured
differently, as it comprises the voids.

[0025] Thethermoplastic elastomer grid layer has sev-
eral walls intersecting each other, thereby defining voids,
wherein the thermoplastic elastomer grid layer com-
prises equally or differently sized voids. By comprising
differently sized voids, the thermoplastic elastomer grid
layer can provide different lying/body zones, improving
the user experience, namely by providing the preferred
support for each lying/body zone, for instance for the hip,
the shoulder and other body parts having different re-
quirements. Actually, different lying/body zones with dif-
ferent characteristics may be provided by means of the
differently sized voids.

[0026] Generally, the voids, irrespective of their size,
are established by the walls intersecting each other,
thereby defining the voids. Furthermore, the voids allow
the cushioning layer to be foldable since there is room for
the material of the walls to extend into when the cushion-
ing layer is folded even though the cushioning layer is
made by the TPE material having the characteristics
outlined above.

[0027] Preferably, the thermoplastic elastomer grid
layer comprises supporting areas in which the voids have
asmaller size compared to voids located in other areas of
the thermoplastic elastomer grid layer. This ensures
optimal comfort and different support for the different
body zones, leading to an improved user experience.
[0028] The voids may have different shapes, particu-
larly rectangular shape, hexagonal shape and/or honey-
comb shape. For instance, the rectangular shape relates
to squares. These forms generally provide different sta-
bility which however (also) depends on the size of the
voids, namely the distances of opposing walls which limit
the respective voids. Furthermore, they are relatively
easy to produce and therefore do not add to the produc-
tion costs in a significant manner.

[0029] Further, the invention provides a mattress as-
sembly. The mattress assembly comprises a cushioning
layerand a spring core assembly, wherein the spring core
assembly comprises atleast one spring pocket thathas a
bottom fabric, a top fabric as well as at least one spring
coil located between the bottom fabric and the top fabric.
A grammage of the bottom fabric is different to a gram-
mage of the top fabric.

[0030] Accordingly, the spring core assembly that may
be used as a spring core layer within the mattress as-
sembly comprises spring pockets with different fabrics
above and beneath the respective spring coils. This
ensures that the spring core assembly, particularly the
respective spring coil, has an improved support.
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[0031] Forinstance, the bottom fabric and the top fabric
are polypropylene (PP) fabrics, e.g. textile products that
are derived from the thermoplastic polymer polypropy-
lene.

[0032] The spring core assembly has several spring
pockets, for instance 448 spring pockets (90 cm x 190
cm) or rather 462 spring pockets (90 cm x 200 cm).
Depending on the width of the spring core assembly, a
different number of spring pockets may be provided.
[0033] Generally, the bottom fabric and the top fabric
are located on opposite sides of the respective spring
pocket(s).

[0034] For instance, the spring core assembly has a
height of 195 mm.

[0035] An aspect provides that the grammage of the
bottom fabric is higher than the grammage of the top
fabric. Therefore, the support of the spring coils is en-
sured due to the higher grammage of the bottom fabric.
Actually, the spring core assembly, namely the spring
core layer, may relate to a bottom layer of the mattress
assembly such that the higher grammage of the bottom
fabric also ensures that the mattress assembly can be
placed on a frame of a bed via the spring core assembly,
namely the bottom fabric, thereby providing sufficient
support and sufficient durability.

[0036] Forinstance, a ratio of the grammage of the top
fabric to the grammage of the bottom fabric is between
0.375 and 0.8, preferably 0.4 and 0.6, particularly 0.5.
This ratio ensures optimized characteristic with regard to
the (mechanical) support and the mattress characteris-
tics, e.g. hardness and/or stiffness.

[0037] Particularly, the grammage of the top fabric is
between 60 g/m2 and 80 g/m2, for instance 65 g/mZ2.
Alternatively or additionally, the grammage of the bottom
fabricis between 100 g/m2and 160 g/m2, forinstance 130
g/m2. These specific grammages ensure that the spring
coils are supported in a defined manner while simulta-
neously providing enough support by means of the spring
core assembly due to the high grammage of the bottom
fabric.

[0038] Another aspect provides that the spring core
assembly comprises a first type spring pocket and a
second type spring pocket. Both types of spring pockets
have the same bottom fabric and the same top fabric. The
grammage of the bottom fabric is different to the gram-
mage of the top fabric. The first type spring pocket has a
first spring coil that is located between the bottom fabric
and the top fabric. The second type spring pocket has a
second spring coil that is located between the bottom
fabric and the top fabric. The first spring coil and the
second spring coil are different. For instance, the first
spring coil and the second spring coil have different
characteristics with regard to stiffness.

[0039] The differenttypes of the spring pocket, namely
the first type spring pocket and the second type spring
pocket, ensure that different lying/body zones can be
provided by the spring core assembly, causing different
zones in the entire mattress assembly.
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[0040] Thefirsttype spring pocketand the second type
spring pocket may be neighbored and glued to each
other. This ensures that the different types of spring
pockets can be connected with each other even though
they have different characteristics with regard to stiffness
due to their different spring coils. Since the spring pockets
are glued with each other, their relative positions are
fixed.

[0041] The first spring coil and the second spring coll
may have different diameters. Particularly, the diameter
of the first spring coil is smaller than the diameter of the
second spring coil. The different diameters of the spring
coils provide a different hardness or rather stiffness.
Therefore, different lying/body zones can be obtained
that comprise either the first type spring pocket or the
second type spring pocket.

[0042] The ratio of the diameter of the first spring coil to
the diameter of the second spring coil may be between
0.72 and 0.95, particularly 0.9. This ratio ensures that a
user may recognize a different lying/body zone, but still
has a good feeling since no big differences between the
respective hardness of the spring coils are provided.
[0043] Forinstance, the diameter of the first spring coil
is between 1.6 mm and 1.9 mm, particularly 1.8 mm.
Alternatively or additionally, the diameter of the second
spring coil is between 1.8 mm and 2.2 mm, particularly 2
mm. These diameters ensure a sufficient hardness and
stability of the individual spring coils while simultaneously
providing the desired comfort of the lying/body zones.
[0044] A further aspect provides that several first type
spring pockets are connected in series, particularly by
welding, thereby forming a line of first type spring pock-
ets. Alternatively or additionally, several second type
spring pockets are connected in series, particularly by
welding, thereby forming a line of second type spring
pockets. Depending on the size, particularly width, of the
spring core assembly, the respective line may comprise a
different number of spring pockets connected with each
other by welding, thereby providing the line of first type
spring pockets or rather the line of second type spring
pockets. Hence, the respective lines may be associated
with the width of the spring coil assembly or rather the
mattress assembly. Accordingly, the same type of spring
pockets is used along a width dimension of the spring coil
assembly or rather the mattress assembly.

[0045] Moreover, at least two lines of first type spring
pockets are located nextto each other, wherein the spring
pockets of neighbored lines are glued to each other.
Alternatively or additionally, at least two lines of second
type spring pockets are located next to each other,
wherein the spring pockets of neighbored lines are glued
to each other. A respective zone of spring pockets of the
same type may be established by providing two or more
lines of the same type pocket springs. However, a certain
zone may also be realized by only a single line, particu-
larly a single line of the first type spring pockets. Zones
established by the second type spring pockets may al-
ways comprise at least two lines of second type spring
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pockets.

[0046] Generally, adjacentlines of spring pockets, par-
ticularly irrespective of their type, may also be glued with
each other, thereby establishing the spring core assem-
bly.

[0047] The pocket springs of the adjacentlines may be
glued to each other, whereas the pocket springs of the
same line may be welded with each other.

[0048] Generally, the spring core assembly may be
symmetrical with respect to two symmetrical lines inter-
secting each other in a center of the spring core assem-
bly. Particularly, the symmetrical lines are perpendicular
to each other. Thus, the spring core assembly has a
symmetric design, thereby ensuring that the same spring
core assembly could be used in two different directions,
namely turned by 180° about its center in a plane, e.g.
without flipping the spring core assembly. In other words,
the spring core assembly does not have an upper edge or
alower edge since opposing edges can be interchanged.
Put differently, the bottom fabric is always orientated
towards the floor, e.g. the frame of a bed when used.
[0049] An aspect provides that the mattress assembly
is a stack assembly that comprises the spring core as-
sembly, a cushioning layer, at least two additional layers,
wherein the at least two additional layers are positioned
between the spring core assembly and the cushioning
layer, and made by different materials, particularly differ-
ent foams. Therefore, the mattress assembly has atleast
four different layers, particularly five different layers, that
are stacked on each other, thereby providing the mat-
tress assembly stack. The different layers, namely the
spring core assembly , a first additional layer, a second
additional layer as well as a third additional layer, each
have different characteristics, e.g. a different minimum
netto density and/or a different hardness. Moreover, the
different (additional) layers may be manufactured by
different materials, for instance different foams.

[0050] Generally, the hardness may be measured ac-
cording to ISO 3386.

[0051] In a specific embodiment, the spring core as-
sembly is a bottom layer of the mattress assembly,
wherein a first additional layer is placed on the spring
core assembly. A second additional layer is glued to the
first additional layer. A third additional layer is glued to the
second additional layer. The cushioning layer is glued to
the third additional layer. All (additional) layers have
different characteristics, for instance a different minimum
density and/or a different hardness. Moreover, different
kinds of adhesives may be used to adhere the respective
layers among each other. As indicated above, a water
based adhesive may be used in order to connect the first
additional layer with the second additional layer. The
second additional layer is connected to the third addi-
tional layer by means of a water based adhesive. In
addition, the cushioning layer is connected to the third
additional layer by means of a water based adhesive.
[0052] However, differentadhesives may be used, e.g.
a water based adhesive and/or a hot melt adhesive.
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[0053] Generally, the foams used for the additional
layers may relate to a polyurethane (PU), also called
comfort foam, a visco memory foam and/or a hypersoft
foam.

[0054] A polyurethane (PU) foam, also called comfort
foam, is associated with the first additional layer that is
directly placed on the spring core assembly. Forinstance,
the first additional layer has a minimum netto density of
30 kg/m3 and/or a hardness of 3 kPa. Alternatively, the
first additional layer has a minimum netto density of 31
kg/m3 and/or a hardness of 2.8 kPa

[0055] The second additional layer may be made by a
comfort foam or rather a visco memory foam. For in-
stance, the second additional layer has a minimum netto
density of 50 kg/m3 and/or a hardness of 1.8 kPa. Alter-
natively, the second additional layer has a minimum netto
density of 34 kg/m3 and/or a hardness of 2.5 kPa.
[0056] The third additional layer may be made by a
visco memory foam or rather a hypersoft foam. For in-
stance, the third additional layer has a minimum netto
density of 32 kg/m3 and/or a hardness of 1.5 kPa. Alter-
natively, the third additional layer has a minimum netto
density of 40 kg/m3 and/or a hardness of 1.6 kPa.
[0057] Thetoplayerisprovided by the cushioninglayer
consisting of the thermoplastic elastomer grid layer sur-
rounded by the frame made out of foam, preferably
hypersoft foam.

[0058] In general, the spring core assembly and the
mattress assembly may have a length of 2 m or 1.9 m
such that 33 or rather 32 lines of spring pockets are used,
respectively. All of the lines may be established by the two
different types of spring pockets, particularly lines of
spring pockets.

[0059] In a certain embodiment, e.g. a width of 90 cm,
the spring core assembly comprises 14 spring pockets
per line that are welded together. However, the number of
spring pockets per line depends on the width of the spring
core assembly or rather the mattress assembly. Accord-
ingly, a spring core assembly or rather a mattress as-
sembly with a width of more than 90 cm may comprise
more than 14 spring pockets per line.

[0060] A first embodiment of the spring core assembly
may comprise eleven zones.

[0061] In fact, a first zone that starts from a first edge
may comprise two lines of a certain type of spring pock-
ets, for instance the second type spring pockets. A sec-
ond zone adjoins the first zone, which comprises six lines
of a certain type of spring pockets, for instance the first
type spring pockets. A third zone adjoins the second
zone, which comprises five lines of a certain type of
spring pockets, forinstance the second type spring pock-
ets. A fourth zone adjoins the third zone, which only
comprises one single line of a certain type of spring
pockets, for instance the first type spring pockets. A fifth
zone adjoins the fourth zone, which comprises two lines
of a certain type of spring pockets, for instance the
second type spring pockets. A sixth zone adjoins the fifth
zone, which only comprises one single line of a certain
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type of spring pockets, for instance the first type spring
pockets. A seventh zone adjoins the sixth zone, which
comprises two lines of a certain type of spring pockets, for
instance the second type spring pockets. An eighth zone
adjoins the seventh zone, which only comprises one
single line of a certain type of spring pockets, for instance
the first type spring pockets. A ninth zone adjoins the
eighth zone, which comprises five lines of a certain type
of spring pockets, for instance the second type spring
pockets. A tenth zone adjoins the ninth zone, which
comprises six lines of a certain type of spring pockets,
for instance the first type spring pockets. An eleventh
zone adjoins the tenth zone, which comprises two lines of
a certain type of spring pockets, for instance the second
type spring pockets. The eleventh zone ends at a second
edge that is opposite to the first edge.

[0062] A symmetrical line of the spring core assembly
runs along the sixth zone, e.g. along the single line
provided by the sixth zone. Another symmetrical line runs
perpendicularly thereto while intersecting all zones, e.g.
all lines. Both symmetrical lines intersect each other in
the middle/center of the spring core assembly.

[0063] A second embodiment of the spring core as-
sembly may comprise nine zones.

[0064] In fact, a first zone that starts from a first edge
may comprise two lines of a certain type of spring pock-
ets, for instance the second type spring pockets. A sec-
ond zone adjoins the first zone, which comprises six lines
of a certain type of spring pockets, for instance the first
type spring pockets. A third zone adjoins the second
zone, which comprises six lines of a certain type of spring
pockets, for instance the second type spring pockets. A
fourth zone adjoins the third zone, which only comprises
one single line of a certain type of spring pockets, for
instance the first type spring pockets. A fifth zone adjoins
the fourth zone, which comprises two lines of a certain
type of spring pockets, for instance the second type
spring pockets. A sixth zone adjoins the fifth zone, which
only comprises one single line of a certain type of spring
pockets, for instance the first type spring pockets. A
seventh zone adjoins the sixth zone, which comprises
six lines of a certain type of spring pockets, for instance
the second type spring pockets. An eighth zone adjoins
the seventh zone, which comprises six lines of a certain
type of spring pockets, for instance the first type spring
pockets. A ninth zone adjoins the eighth zone, which
comprises two lines of a certain type of spring pockets,
for instance the second type spring pockets. The ninth
zone ends at a second edge that is opposite to the first
edge.

[0065] A symmetrical line of the spring core assembly
runs along the fifth zone, e.g. between the two lines
provided by the fifth zone. Another symmetrical line runs
perpendicularly thereto while intersecting all zones, e.g.
all lines. Both symmetrical lines intersect each other in
the middle/center of the spring core assembly.

[0066] The different zones are used to support a user
differently when the user lies on the mattress assembly.
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[0067] In general, the distribution of different spring
coils, particularly spring coils with different diameters,
ensures zoning the spring core assembly or rather the
mattress assembly. The zoning refers to provide support
and reliefto different areas of body. In fact, differentzones
of the body are head, shoulder, lumbar, pelvic, thigh, calf
and foot. The spring core assembly provides adequate
support and comfort for people of different body types
irrespective of their sleeping position.

[0068] The additional layers, namely the foam layers,
in the combination of the mattress assembly ensure
pressure relief and comfort and make the mattress as-
sembly more durable.

[0069] Generally, the additional layers, namely the
foam layers, are made without cutouts and/or recesses,
e.g. as full material layers.

[0070] The additional layers may have the same
height, e.g. 15 mm.

[0071] The spring core assembly may have a height of
about 200 mm, particularly 195 mm.

[0072] The cushioning layer may also have the height
of the additional layers, e.g. 15 mm.

[0073] The entire mattress assembly may have a
height of 260 mm.

[0074] Particularly, the entire mattress assembly is
foldable and rollable such that the mattress assembly
has a shipping state in which the cushioning layer and the
spring core assembly are folded at least once and rolled
up. As mentioned before, the cushioning layer is foldable
androllable such that the cushioning layer can be brought
into the shipping state. Even though the spring core
assembly is made edge-to-edge, e.g. without any sur-
rounding foam, itis possible to fold and roll the spring core
assembly. Consequently, the entire mattress assembly,
comprising the cushioning layer and the spring core
assembly, can be folded and rolled. Put differently, the
cushioning layer is placed on the spring core assembly
when the entire mattress assembly is folded and rolled
up.

[0075] The foregoing aspects and manner of the at-
tended advantages of the claimed subject matter will
become more readily appreciated as the same become
better understood by reference to the following descrip-
tion, when taken in conjunction with the accompanying
drawings. In the drawings,

- Figure 1 schematically shows an overview of a mat-
tress assembly according to a first embodiment of
the invention that uses a spring core assembly ac-
cording to a first embodiment of the invention,

- Figure 2 schematically shows an overview of a cush-
ioning layer that may be used with any of the perceiv-
ing embodiments, wherein the cushioning layer com-
prises a thermoplastic elastomer grid layer and a
foam frame,

- Figure 3 shows examples of a thermoplastic elasto-
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mer grid layer, wherein Figure 3A shows rectangular
voids and Figure 3B shows triangular voids,

- Figure 4 schematically shows an overview of a mat-
tress assembly according to a second embodiment
of the invention that uses a spring core assembly
according to a second embodiment of the invention,

- Figure 5 schematically shows an overview of a mat-
tress assembly according to a third embodiment of
the invention that uses a spring core assembly ac-
cording to a third embodiment of the invention, and

- Figure 6 schematically shows an overview of a mat-
tress assembly according to a fourth embodiment of
the invention that uses a spring core assembly ac-
cording to a fourth embodiment of the invention.

[0076] In Figure 1, a mattress assembly 10 is shown
that comprises a spring core assembly 12, a top view of
which is also illustrated in Figure 1. As shown in the
overview of the mattress assembly 10, the spring core
assembly 12 corresponds to the bottom layer of the
mattress assembly 10.

[0077] In addition, the mattress assembly 10 com-
prises a cushioning layer 14 that corresponds to a top
layer of the mattress assembly 10.

[0078] Between the cushioning layer 14 and the spring
core assembly 12, the mattress assembly 10 further
comprises a first additional layer 16, a second additional
layer 17 as well as a third additional layer 18.

[0079] Therefore, the mattress assembly 10 relates to
a stack assembily, as different layers 12 to 18 are stacked
on top of each other in order to establish the mattress
assembly stack.

[0080] In contrast to the spring core assembly 12, the
additional layers 16 to 18 are made of a foam.

[0081] The cushioning layer 14, shown in Figure 2 in
more detail, comprises a frame 20 made of afoam and a
thermoplastic elastomer (TPE) grid layer 22. The exact
size of the TPE grid layer 22 depends on the overall size
of the mattress assembly 10, meaning that the foam
frame 20 will be selected based on the size of the TPE
grid layer 22.

[0082] The TPE grid layer 22 is placed in the center of
the cushioning layer 14 such that geometrical centers of
the frame 20 and the TPE grid layer 22 coincidence.
Actually, the center region of a user lying on top of the
mattress assembly 10 is supported by the TPE grid layer
22.

[0083] This ensures that the cushioning layer 14 has
different cooling characteristics.

[0084] Actually, the differing breathability of the ther-
moplastic elastomer grid layer 22 and of the foam frame
20 provide the different cooling characteristics. In fact,
the thermoplastic elastomer grid layer 22 is associated
with a main body in order to provide more cooling com-
pare to the foam frame that is associated with the ex-
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tremities of a user lying on the cushioning layer 14.
[0085] In the following, example sizes and weights for
standard European and British mattresses are discussed
in more detail. However, the exact values are subject to
change depending on which country the mattress is
intended for.

[0086] For a 90 cm by 200 cm mattress, the TPE grid
layer 22 has a width of 60 cm and a length of 150 cm
leading to a weight of the TPE grid layer 22 of 3.2 kg.
[0087] For a 80 cm by 200 cm mattress, the TPE grid
layer 22 may also have a width of 60 cm and a length of
150 cm leading to a weight of the TPE grid layer 22 of 3.2
kg.

[0088] Incaseofa140cmby200cm mattress, the TPE
grid layer 22 has a width of 110 cm and a length of 150 cm
leading to a weight of the TPE grid layer 22 of 5.9 kg.
[0089] Fora 140 cm by 190 cm mattress, the TPE grid
layer 22 has a width of 110 cm and a length of 140 cm
leading to a weight of the TPE grid layer 22 of 5.5 kg.
[0090] Incaseofa160cmby200cm mattress, the TPE
grid layer 22 has a width of 130 cm and a length of 150 cm
leading to a weight of the TPE grid layer 22 of 7.0 kg.
[0091] Incaseofa180cmby200cm mattress, the TPE
grid layer 22 has a width of 150 cm and a length of 150 cm
leading to a weight of the TPE grid layer 22 of 8.0 kg.
[0092] Depending on the size of the cushioning layer
14, the thermoplastic elastomer grid layer 22 makes up
between 40 % and 70 % of the cushioning layer 14.
Hence, the foam frame 20 has a size that corresponds
to 30 % to 60 % of the cushioning layer 14, which also
depends on the respective size of the cushioning layer
14.

[0093] As inter alia shown in Figures 3a and 3b, the
TPE grid layer 22 has several walls 24 thatintersect each
other and, hence, define voids 26 between them. The
voids 26 are free of material, e.g. filled with air. Hence, the
TPE grid layer 22 has a lattice structure due to the walls
24 and the voids 26, wherein the open sides of the voids
26 face upwards. Accordingly, the TPE grid layer 22 has a
continuous base 27 via which the TPE grid layer 22 his
located on top of the respective additional layer, e.g. the
third additional layer 18. The several walls 24 may extend
from the continuous base 27 in a perpendicular direction
upwardly.

[0094] The voids 26 can have any shape. Forinstance,
the voids 26 are rectangular, hexagonal and/or shaped
like honeycombs. These forms provide sufficient, but
different support, whilst providing the desired comfort
for the user. Moreover, these different shapes can be
realized in a cost-efficient manner.

[0095] In the shown embodiment of Figure 3b, the
voids 26 have a honeycomb shape. In contrast thereto,
the voids 26 of the embodiment shown in Figure 2 relate
to squares. Thus, they have a rectangular shape.
[0096] Generally, the voids 26 may be equally sized as
shown in Figures 2 and 3b or rather differently sized as
indicated in the embodiment shown in Figure 3a.
[0097] The differently sized voids 26 may establish
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different supporting areas such that a harder or rather a
softer support is provided.

[0098] The TPE gridlayer22, namelythe TPE material,
has a density of at least 230 kg/m3 and/or a hardness of
2.8 kPa.

[0099] Contrarily, the hypersoft foam making up the
frame 20 of the cushioning layer 14, which surrenders the
TPE grid layer 22, has a minimum netto density of 32
kg/m3 and/or a hardness of 2.5 kPa. However, the frame
20 is solid, whereas the TPE grid layer 22 comprises
additionally introduced voids 26.

[0100] Accordingly, the thermoplastic elastomer (TPE)
grid layer 22 has a hardness that is higher compared to
the hardness of the frame 20, particularly by 10 % to 20 %.
[0101] Further, the thermoplastic elastomer (TPE) grid
layer 22 has a minimum netto density that is higher than
the minimum netto density of the frame 20, particularly by
a factor of 5 to 10, preferably by a factor of 6 to 8.
[0102] In particular, the frame 20 is only defined by
sidewalls, meaning the frame 20 does not have a con-
tinuous bottom.

[0103] Particularly, the different layers 14-18 are inter-
connected with each other by means of an adhesive.
Depending on the types of layers to be interconnected, a
different adhesive may be used. Preferably water based
glue/adhesive is used. However, it is possible to use hot
glue, heat fusing, stitching, etc. as well.

[0104] Forinstance, the cushioning layer 14 is glued to
the third additional layer 18 by means of a water-based
glue. The third additional layer 18 is adhered to the
second additional layer 17 by means of a water-based
glue as well. Further, the second additional layer 17 is
also glued to the first additional layer 16 by means of a
water-based glue.

[0105] These layers 14 to 18 adhered together are
placed on the spring core assembly 12.

[0106] Inthe shown embodiment, the cushioning layer
14 and the additional layers 16 - 18 have the same height,
namely 15 mm, whereas the spring core assembly 12 has
a height of 195 mm or 200 mm, resulting in an overall
height of 255 mm or 260 mm.

[0107] As discussed above, the additional layers 16 -
18 are made of a foam, particularly different foams.
Accordingly, the respective characteristics of the addi-
tional layers 16 - 18 may differ.

[0108] A first additional layer 16 may be made by a
comfort foam, e.g. a PU foam, that has a minimum netto
density of 30 kg/m3 and a hardness of 3 kPa.

[0109] The second additional layer 17 may be made by
avisco-memory foam that has a minimum netto density of
50 kg/m3 and a hardness of 1.8 kPa.

[0110] For instance, the third additional layer 18 is
made by a hypersoft foam that has a minimum netto
density of 32 kg/m3 and a hardness of 1.5 kPa.

[0111] The spring core assembly 12 comprises several
spring pockets 28 that are schematically shown in Figure
1. The spring pockets 28 each comprise a bottom fabric
30 as well as a top fabric 32 via which the spring pockets
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28 are glued to the first additional layer 18.

[0112] Eachspring pocket 28 has a spring coil 34 thatis
located between the bottom fabric 30 and the top fabric
32. The spring coils 34 are made of a metal wire.
[0113] Therespective fabrics, namely the bottom fabric
30 and the top fabric 32, have different grammages. For
instance, the grammage of the bottom fabric 30 is higher
than the grammage of the top fabric 32. The several
spring pockets 28 may have their own bottom fabric 30
and/or top fabric 32. Alternatively, the several spring
pockets 28 may share a common bottom fabric 30 and/or
a common top fabric 32.

[0114] Forinstance, a ratio of the grammage of the top
fabric 32 to the grammage of the bottom fabric 30 is
between 0.4 to 0.6, particularly 0.5.

[0115] Specifically, the grammage of the top fabric 32
may be between 60 g/m3 and 80 g/m3, particularly 65
g/m3, whereas the grammage of the bottom fabric 30 is
between 100 g/m3 and 160 g/m3, particularly 138 g/m3.
[0116] In fact, the bottom fabric 30 provides a support
surface of the entire mattress assembly 10 as shown in
Figure 1.

[0117] Therefore, these different grammages of the
fabrics 30, 32 ensure proper support of the spring coils
34 located within the spring pockets 28 as well as proper
support for a user of the entire mattress assembly 10.
[0118] For instance, the bottom fabric 30 and the top
fabric 34 are made by polypropylene (PP) fabrics, e.g.
textile products that are derived from the thermoplastic
polymer polypropylene.

[0119] A top view on the spring core assembly 12 is
shown in Figure 1 as well to which reference is made
hereinafter.

[0120] The top view illustrates that the spring core
assembly 12 is established by two different types of
spring pockets 28, namely a first type spring pocket 36
as well as a second type spring pocket 38.

[0121] The different type spring pockets 36, 38 distin-
guish from each other by their respective spring coils 34,
particularly the diameter of the respective spring coils 34.
[0122] In fact, the first type spring pocket 36 has a first
spring coil 42 with a diameter between 1.6 mm and 1.9
mm, particularly 1.8 mm, whereas the diameter of the
second spring coil 42 is between 1.8 mm and 2.2 mm,
particularly 2 mm.

[0123] Forinstance, the ratio of the diameter of the first
spring coil 40 to the diameter of the second spring coil 42
is between 0.72 and 0.95, particularly 0.9.

[0124] In the shown embodiment, the spring core as-
sembly 12 comprises several different zones A-l, namely
nine differentzones in total. The zones are established by
areas defined by the different types of spring pockets 28.
[0125] Eachzone A-Icomprises only one type of spring
pocket 28, namely either the first type spring pocket 36 or
the second type spring pocket 38.

[0126] The nine different zones each comprise at least
one line of the certain type of spring pockets 28.

[0127] Generally, a line of a specific type of spring
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pockets 28 means that the respective spring pockets 28
are made of the same type and interconnected with each
other by welding. The line of spring pockets 28 has a
length that corresponds to the width W of the spring core
assembly 12 or rather the mattress assembly 10.
[0128] In the shown embodiment, one line comprises
fourteen spring pockets 28, irrespective of the specific
type of spring pocket 28.

[0129] Infact, thefirstzone A comprisestwolines ofthe
second type spring pockets 38. The adjacent second
zone B comprises six lines of the first type spring pockets
36. The third zone C comprises six lines of the first type
spring pockets 38. The fourth zone D comprises one
single line of the first type spring pocket 36. The fifth
zone E comprises two lines of the second type spring
pockets 38. The sixth zone F comprises one single line of
the first type spring pockets 36. The seventh zone G
comprises six lines of the second type spring pockets
38. The eighth zone H comprises six lines of the first type
spring pockets. Finally, the ninth zone | comprises two
lines of the second type spring pockets 38.

[0130] In the shown embodiment, the spring core as-
sembly 12 has alength L of 190 cm. Therefore, the spring
core assembly 12 comprises 40 lines wherein these 40
lines are interconnected with each other by gluing.
[0131] Asindicated above, the respective spring pock-
ets 28 of one line, particularly their respective spring coils
34, are interconnected with each other by welding, there-
by establishing the line.

[0132] In contrast thereto, the spring pockets 28 of
adjacent lines are connected with each other by gluing.
[0133] Generally, the spring pockets 28, particularly
their spring coils 34, are welded to each along a first
dimension, e.g. the width W.

[0134] Moreover, the spring pockets 28 are glued to
each along a second dimension, e.g. the length L, which
is perpendicular to the first dimension, e.g. the width W.
[0135] Further, the spring core assembly 12 is symme-
trical with respect to two lines of symmetry S1 and S2
which intersect each other in the center or middle M of the
spring core assembly 12.

[0136] In fact, the second symmetric axis S2 runs
through the fifth zone E, particularly between both lines
of the fifth zone E, namely between the sixteenth and
seventeenth line of spring pockets 28 of the entire spring
core assembly 12 along its length L.

[0137] The second symmetry axis S2 intersects the
first symmetry axis S1 within the fifth zone E, namely
between the seventh and eighth column of spring pock-
ets 28 along the width W.

[0138] InFigure 4, a similar embodiment is shown that
distinguishes from the first embodiment in that the length
L of the spring core assembly 12 and the mattress as-
sembly 10 is increased to 2 m. Therefore, the spring core
assembly 12 comprises one additional line, namely 33 in
total.

[0139] This additional line causes a different distribu-
tion of the zones, as eleven zones A-K are provided.
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[0140] Again, the different zones A-K are established
by the lines of spring pockets 28, wherein each line
comprises fourteen spring pockets 28 in the shown em-
bodiment.

[0141] Moreover, the different zones may be estab-
lished by two different types of spring pockets 28, namely
either the first spring pocket 36 or the second type spring
pocket 38.

[0142] The first zone A comprises two lines of the
second type spring pocket 38. The adjacent second zone
B comprises six lines of the first type spring pocket 36.
The adjacent third zone C comprises five lines. The
adjacent fourth zone D comprises one single line of the
first type spring pocket 36. The adjacent fifth zone E
comprises two lines of the second type spring pocket
38. The adjacent sixth zone F comprises one single line of
the first type spring pocket 36.

[0143] The sixth zone F also comprises the second
symmetry axis S2 that runs through the single line and
intersects with the first symmetry access in the middle M.
[0144] The adjacent seventh zone G comprises two
lines of the second type spring pocket 38. The adjacent
eighth zone H comprises only one line of the first type
spring pocket 36. The adjacent ninth zone | comprises
five lines of the second type spring pocket 38. The
adjacent tenth zone J comprises six lines of the first type
spring pocket 36. Finally, the adjacent eleventh zone K
comprises two lines of the second type spring pocket 38.
[0145] The cushioning layer 14 and the additional
layers 16 - 18 are similar to the ones of the first embodi-
ment shown in Figure 1 and, thus, reference is made
thereto.

[0146] In Figure 5, a third embodiment is shown that
shows a mattress assembly 10 and a spring core assem-
bly 12 having a length of 190 cm. The size is similar to the
one of the first embodiment shown in Figure 1.

[0147] Actually, the spring core assembly 12 also com-
prises 40 lines of spring pockets 28. In fact, the distribu-
tion of the different types of spring pockets 28, namely the
first type spring pockets 36 and the second type spring
pockets 38, is similar to the one shown in Figure 1.
Therefore, reference is made to the explanations given
above.

[0148] However, the mattress assembly 10 differs from
the one shown in the first embodiment, as the additional
layers 16 - 18 are made differently.

[0149] Generally, the additional layers 16, 18 each
have a height of 15 mm similar to the first embodiment.
Moreover, these additional layers 16 - 18 are also ad-
hered to each other by means of the same adhesive(s).
[0150] However, the characteristics of the additional
layers 16 - 18 differ from the ones of the firstembodiment,
e.g. due to different materials used for the additional
layers 16, 18.

[0151] In fact, the first additional layer 16 is made of a
visco-memory foam that has a minimum netto density of
40 kg/m3 and a hardness of 1.6 kPa. The second addi-
tional layer 17 is made of a comfort foam that has a
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minimum netto density of 42 kg/m3 and a hardness of 2.5
kPa.

[0152] Therefore, the same spring core assembly 12 is
used which however is used in connection with a different
additional layer structure, thereby providing a mattress
assembly 10 with different characteristics.

[0153] InFigure6,afourthembodimentis shownthatis
a combination of the second embodiment shown in Fig-
ure 4 and the third embodiment shown in Figure 5, as the
mattress assembly 10 and the spring core assembly 12
also have alength of 2 mlike the second embodiment, but
the mattress assembly 10 comprises the same additional
layers 16 - 18 used in the third embodiment.

[0154] Accordingly, the spring core assembly 12 of the
fourth embodiment also comprises 33 lines as already
discussed with respect to the second embodiment shown
in Figure 4, but the additional layers 16 to 18 discussed
with respect to the third embodiment shown in Figure 5.
[0155] Therefore, reference is made to the explana-
tions given above with regard to the second and third
embodiments.

[0156] Generally, the cushioning layer 14 is foldable
androllable such that the cushioning layer can be brought
into a shipping state. The shipping state of the cushioning
layer 14 is obtained by folding the cushioning layer 14 at
least once, for instance along an axis being perpendicu-
lar to the longer side of the cushioning layer 14, and
afterwards rolling up the cushioning layer 14, namely
the cushioning layer 14 folded at least once. Thus, a
compact size of the cushioning layer 14 is achieved such
that the cushioning layer 14 can be put into a shipping
bag.

[0157] Particularly, the entire mattress assembly 10 is
also foldable and rollable such that the entire mattress
assembly 10, comprising the spring core assembly 12
and the cushioning layer 14, can be brought into a ship-
ping state. Accordingly, the shipping state of the mattress
assembly 10 is obtained by folding the mattress assem-
bly 10 at least once, for instance along an axis being
perpendicular to the longer side of the mattress assembly
10, and afterwards rolling up the mattress assembly 10,
namely the mattress assembly 10 folded at least once.
Hence, the entire mattress assembly 10, namely the
spring core assembly 12 and the cushioning layer 14,
is folded at least one once and rolled up in its shipping
state.

[0158] As the mattress assembly 10 comprises the
spring core assembly 12 and the cushioning layer 14,
both the spring core assembly 12 and the cushioning
layer 14 are folded, for instance along an axis being
perpendicular to the longer side, wherein afterwards
the mattress assembly 10 folded at least once is rolled
up, namely the spring core assembly 12 and the cush-
ioning layer 14 simultaneously.

[0159] Specifically, the entire mattress assembly 10 is
folded and rolled up, namely when the cushioning layer
14 is placed on top of the spring core assembly 12.
[0160] Thus, a compact size of the entire mattress
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10

assembly 10 is achieved such that the entire mattress
assembly 10 can be put into a shipping bag.

Claims

1. Acushioninglayer (14) for a mattress assembly (10),
wherein the cushioning layer (14) is configured to be
placed on a spring core assembly (12) with at least
one spring coil (34), wherein the cushioning layer
(14) comprises a frame (20) made of a foam and a
thermoplastic elastomer (TPE) grid layer (22),
wherein the thermoplastic elastomer grid layer
(22) is surrounded by the frame (20).

2. The cushioning layer (14) according to claim 1,
wherein the thermoplastic elastomer (TPE) grid layer
(22) has a hardness that is higher compared to the
hardness of the frame (20), particularly by 10 % to 20
%, and a minimum netto density that is higher than
the minimum netto density of the frame (20), parti-
cularly by afactorof 5to 10, preferably by a factor of 6
to 8.

3. The cushioning layer (14) according to claim 1 or 2,
wherein the thermoplastic elastomer grid layer (22)
has a minimum netto density of 230 kg/m3 and/or a
hardness of 2.8 kPa.

4. Thecushioninglayer(14)according to any one of the
preceding claims, wherein the thermoplastic elasto-
mer grid layer (22) makes up between 40 % and 70 %
of the cushioning layer (14).

5. Thecushioninglayer(14)according to any one of the
preceding claims, wherein the foam is a hypersoft
foam having a minimum netto density of 32 kg/m3
and/or a hardness of 2.5 kPa.

6. Thecushioninglayer(14)accordingto any one of the
preceding claims, wherein the thermoplastic elasto-
mer (TPE) grid layer (22) has several walls (24)
intersecting each other, thereby defining voids
(26), wherein the thermoplastic elastomer (TPE) grid
layer (22) comprises equally or differently sized
voids (26).

7. The cushioning layer (14) according to claim 6,
wherein the thermoplastic elastomer (TPE) grid layer
(22) comprises differently sized voids, wherein in
supporting areas the voids (26) have a smaller size
compared to voids (26) located in other areas of the
thermoplastic elastomer (TPE) grid layer (22).

8. The cushioning layer (14) according to claim 6 or 7,
wherein the voids (26) have different shapes, parti-
cularly rectangular, hexagonal and/or honeycomb.
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The cushioning layer (14) according to any one of the
preceding claims, wherein the cushioning layer (14)
is foldable and rollable such that the cushioning layer
(14) has a shipping state in which the cushioning
layer (14) is folded at least once and rolled up.

A mattress assembly (10) comprising a cushioning
layer (14) according to any one of the preceding
claims and a spring core assembly (12), wherein
the spring core assembly (12) comprises at least
one spring pocket (28) that has a bottom fabric
(30), a top fabric (32) as well as at least one spring
coil (34) located between the bottom fabric (30) and
the top fabric (32), wherein the grammage of the
bottom fabric (30) is different to the grammage of the
top fabric (32).

The mattress assembly (10) according to claim 10,
wherein the mattress assembly (10) is a stack as-
sembly that comprises the cushioning layer (14) and
the spring core assembly (12), at least two additional
layers (16, 17, 18), wherein the atleast two additional
layers (16, 17, 18) are made by different materials,
particularly different foams, in particular wherein the
at least two additional layers (16, 17, 18) are posi-
tioned between the spring core assembly (12) and
the cushioning layer (14).

The mattress assembly (10) according to claim 11,
wherein the spring core assembly (12) is a bottom
layer of the mattress assembly (10), wherein the
cushioning layer (14) is a top layer, and wherein
the at least two additional layers (16, 17, 18) are
glued with each other, in particular wherein the cush-
ioning layer (14) is glued to its adjacent additional
layer (18).

The mattress assembly (10) according to any one of
claims 11 to 12, wherein all layers have different
characteristics, particularly a minimum density an-
d/or a different hardness, and/or wherein all layers
have the same height, particularly 15 mm.

The mattress assembly (10) according to any one of
claims 10 to 13, wherein the spring core assembly
(12) comprises afirst type of spring pocket (36) and a
second type of spring pocket (38), wherein both
types of spring pockets (36, 38) have the same
bottom fabric (30) and the same top fabric (32),
wherein the grammage of the bottom fabric (30) is
different to the grammage of the top fabric (32),
wherein the first type spring pocket (36) has a first
spring coil (40) that is located between the bottom
fabric (30) and the top fabric (32), wherein the sec-
ond type spring pocket (38) has a second spring coil
(42) that is located between the bottom fabric (30)
and the top fabric (32), and wherein the first spring
coil (40) and the second spring coil (42) are different.
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11

15. The mattress assembly (10) according to any one of

claims 10 to 14, wherein the mattress assembly (10)
is foldable and rollable such that the mattress as-
sembly (10) has a shipping state in which the cush-
ioning layer (14) and the spring core assembly (12)
are folded at least once and rolled up.
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