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Description

Technical field of the invention

[0001] The present invention relates to a spring mat-
tress comprising springs enclosed in casings, a so-called
pocket mattress, wherein casing materials at the ends
have been connected together through the springs,
thereby forming doughnut shaped enclosures/pockets.
The invention is also related to a method and device for
producing such mattresses.

Background of the invention

[0002] A common technique of making spring mat-
tresses is the so-called pocket technique. This means
that the springs are enclosed in pockets, i.e. they are
individually enclosed by a casing material. In this way,
the springs will be relatively individually resilient so that
they can flex individually without affecting the neighbor-
ing springs and, thus, the comfort to the user increases
since the weight will be distributed more uniformly over
the surface that receives the load.

[0003] A drawback of this type of mattress is, however,
that it is difficult to provide thin mattresses. If the length
of the springs is reduced without a corresponding reduc-
tion of the width, the spring will, especially when the
length approaches the length of the diameter of the
spring, have a tendency to turn in the casing, which dra-
matically deteriorates the comfort of the mattress. When
such mattresses are to be manufactured, the existing
technique requires the use of a much larger number of
springs. Consequently the manufacturing will be consid-
erably more expensive and more complicated. Besides
it is difficult to prevent such mattresses from also being
stiffer since too thin spring wires cannot be used.
[0004] For these reasons, it has not been possible to
use spring mattresses for many purposes where thinner
mattresses are required, such as for overlay mattresses,
seat cushions and the like. In spite of this, spring mat-
tresses have several properties making it desirable to
use them also in these contexts, such as excellent com-
fort, individual flexibility, a long life and easy and inex-
pensive manufacture.

[0005] A solution to this problem has been presented
by the same applicant in US 6591438, US 7748065 and
US 8087114. Here, the end portions of the casings are
moved towards each other and connected to each other
through the springs, which gives a bias of the springs,
and a very compact and useful mattress. This enables
production of very thin pocket spring mattresses. A sim-
ilar type of mattress is disclosed in WO 2019/096793,
also by the same applicant. Such mattresses are very
useful as additional mattresses, arranged on top of an-
other mattress, such as comfort layers, toppers or the
like.

[0006] However, lying directly on the pocket mattress
is normally not comfortable, and in order to provide good
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sleeping and resting comfort, it is normally required to
add an additional layer of padding or the like on top of
the mattress. Such a padding layer is often assembled
together with the pocket mattress, to form an encased
upholstered mattress. Alternatively, a separate padding
mattress may be laid loosely on top of the pocket spring
mattress. A drawback of such an additional top layer is,
however, that this reduces the individual resilience of the
pocket units, and provides a less than optimal pressure
distribution.

[0007] There are also examples of attempts to inte-
grate foam material in the individual pocket units of a
pocket spring mattress. Such an attemptis e.g. disclosed
in US 9936815. However, this mattress is relatively com-
plicated and costly to produce. Further, it is difficult to
obtain sufficient attachment of the foam material to the
pocket units, and there is a great risk that the foam ma-
terial will be detached from the pocket units over time.
KR101054454B1 discloses a mattress with pocketed
springs arranged inside concavely formed rotation-
springs. In embodiments, the inner pocket springs are
replaced with blocks of sponge or latex.

[0008] Thus, a drawback of this and similar previously
proposed mattresses are that connection of the
foam/padding to the coil spring and pocket is relatively
complicated and costly to achieve. Further, there is a
sever risk that the foam/padding will be deformed or dis-
connected, and e.g. be pushed into the convolutions of
the coil spring. This will significantly deteriorate both the
appearance and the comfort of the mattress.

[0009] There is a therefore a need for individual pock-
eted coil springs and a pocket spring mattress which is
easier and/or less expensive to manufacture but which
at the same time provides at least an equivalent comfort
compared with other prior-art pocket mattresses. It is also
aneed for suchindividual pocketed coil springs and pock-
et spring mattresses that delivers improved resiliency
and responsiveness and that enables the use of reduced
amounts of cushioning or padding material on top of the
bedding or seating product once the spring assembly is
complete. Still further, there is a need for such individual
pocketed coil springs and pocket spring mattresses that
are more robust and which maintains their properties
over a prolonged period of time and use. In particular,
there is a need for toppers, comfort layers and the like
having such properties.

[0010] Thus, there is still a need for improvements of
pocket mattresses in terms of comfort and sleeping qual-
ity. There is also a general need to improve the longevity
of the mattresses.

Summary of the invention

[0011] Itis an object of the presentinvention to provide
a pocket spring mattress, as well as a method and a
device for manufacturing the same, that at least partly
overcomes or alleviates the above-discussed problems.
[0012] This object is achieved by a pocket spring mat-
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tress as defined in claim 1, as well as a method for man-
ufacturing as defined in claim 16 and a device for man-
ufacturing according to claim 14.

[0013] Preferred features of the invention are set out
in the dependent claims.

[0014] The casing portions arranged at the first and
second ends of the spring may be separated and located
at, or close to, the first and second ends of the spring.
However, preferably the casing portions arranged at the
firstand second ends of the spring are connected to each
other through the spring by a joint, and wherein the open-
ings are arranged close together, in said joined casing
portions.

[0015] This mattressis ofthe general type as disclosed
in WO 2019/096793 by the same applicant, which is here-
by incorporated by reference, and thus has essentially
all advantages that are associated with this type of mat-
tress, such as the possibility of making the mattress thin,
the advantageous bias of the springs etc. However, the
inventive mattress also provides a number of additional
advantages.

[0016] With the provision of an opening through the
pockets and the springs, in the interconnection of the
casing portions, it has been found that such an opening
forms a very efficient and convenient way of fixating the
foam material to the pocket units. The opening forms a
waist in the foam material, which mechanically holds the
foam material in a fixed position. It also enables very
quick and cost-efficient manufacturing, since it allows
pre-formed pieces of foam material to be inserted and
assembled into place in an already prepared mattress.
The pieces of foam material can also be introduced from
only one side of the mattress, but still extend out towards
both sides in the assembled mattress. This makes it pos-
sible to use a conventional manufacturing process for
making pocket mattresses, and to simply add the foam
material as a subsequent step. Hereby, the present in-
vention lends itself very well to automated and cost-effi-
cient manufacturing, and it is also relatively simple to
incorporate the additional step of assembling the pieces
of foam material into the pocket units produced in the
previously known and used manufacturing processes.
[0017] Further, there is no need to connect the pieces
of foam material directly to the coil springs. Instead, the
foam material is arranged separated from the coil springs
by the casing fabric.

[0018] The foam material provides an increased sta-
bility and resilience in the interior of the coil springs. In
addition, the foam material extending out from the ends
of the coil springs forms an upper and/or lower surface
of foam material, which provides a soft and comfortable
upper and/or lower surface and layer of the mattress,
thereby alleviating the need for additional padding layers
and the like.

[0019] The presentinvention provides individual pock-
et spring units, each comprising a piece of foam material,
arranged within the coil springs, and dimensioned to ex-
tend out towards the ends of the coil springs. By the pro-
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vision of a piece of foam material within each individual
pocket unit, each coil spring functions independently, re-
sulting in a more comfortable bedding or seating product.
Hereby, the individual resilience of the pockets is main-
tained, providing excellent comfort and pressure distri-
bution. For such pocket units, there is no need for addi-
tional padding layers, since a cushioning pad is already
incorporated in each pocket unit, at least within the cavity
formed by each coil spring, and also extending out past
the ends of the coil springs.

[0020] Further, the fact that the coil spring and the
piece of foam material in each pocket unit are separated
from each other by the casing fabric ensures that the
foam material will always remain in place. The casing
material of the pocket unit encasing the coil spring hin-
ders the foam material of getting displaced during use.
Consequently, the appearance and the comfort of the
mattress will be maintained even during prolonged period
of use.

[0021] In addition, the foam material may be porous
and air permeable, thereby allowing aeration and venti-
lation through the mattress through the openings, despite
the presence of foam material therein. A significant vol-
ume of moisture leaves the body during sleep. Thanks
to the improved aeration/ventilation, this moisture will be
taken care of more efficiently, and without making the
mattress damp. The moisture will more efficiently be re-
moved from the user’s body, and away from the mattress.
Further, this improves the comfort and sleeping quality,
and will enable a more stable sleeping temperature and
humidity for the user. This will make temperature regu-
lation for the user easier. Also, the reduction of damp and
moisture in the mattress will counteract assembly and
growth of dust mites, mold, bacteria etc, and will thereby
maintain the mattress in a hygienic condition for a much
longer time. This will also reduce the risk for development
of allergies. It will also reduce the risk of unwanted odors.
Overall, the improved aeration and ventilation will make
it possible to maintain the mattress in a clean and hygi-
enic state for a much longer time, thereby increasing the
longevity of the mattress.

[0022] Additional second openings may also be pro-
vided, in locations between the springs. Such openings
may e.g. be arranged in locations between four adjacent
springs. Preferably, one such opening is provided in all,
or essentially all, groups of four adjacent springs. Such
additional second openings also improves the ventilation
and aeration of the mattress.

[0023] The present invention is based on the realiza-
tion that in this particular type of mattress, i.e. a pocket
spring mattress in which the casing portions arranged at
the ends of the spring has been joined to each other
through the spring, and with an opening through the joint,
arrangement of a piece of foam material is particularly
easy and efficient, due to the opening providing access
to the entire internal cavity of the pocket unit, and both
ends, and also by providing mechanical fixation of the
foam element.
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[0024] The foam element may be kept in place solely
by the mechanical fixation. However, alternatively, addi-
tional fixation may also be provided, such as by welding,
adhesive, or the like.

[0025] In accordance with the present invention, each
pocket, i.e. the casing enclosing each spring, is formed
as a toroid, having a doughnut shape, forming a circular
compartment enclosing the spring. Further, the foam ma-
terial may be formed as an hourglass, having a central
waist, and two expanding, mushroom shaped parts ex-
tending away from the waist in two opposite directions.
Due to the elastic and flexible properties of the foam ma-
terial, the two shapes, i.e. the toroid shape of the casing
and the hourglass shape of the foam material will to a
large extent be complementary to each other, so that the
overall cross-sectional shape of the pocket unit will be in
the form of a circle, or a rectangle with rounded corners,
or a shape therebetween.

[0026] Atleast one of said first and second portions of
the pieces of foam material extends past the first and
second end of the spring, respectively. In a preferred
embodiment, the foam material bulges out on each side
of each spring. Hereby, a foam provides an outermost
layer of the mattress. However, it is also feasible that the
foam material extends out past the spring end on only
one side. It is also feasible that the foam material does
not extend out past one of the ends. In such embodi-
ments, the foam material may be flush with the plane of
the end convolution ofthe coil spring, or be situated below
such a plane.

[0027] The protruding pieces of foam material may
form a rounded, convex upper and/or lower surface.
However, alternatively, the protruding pieces of foam
may form a generally flat surface, thereby forming a gen-
erally flat and even mattress surface. In yet another al-
ternative, the protruding pieces of foam material may
have alowered central part, surrounded by a rim, thereby
providing cup-shaped or concave upper and/or lower sur-
faces.

[0028] Inan embodiment, each piece of foam material
may be compressed in the part arranged in the opening,
thereby forming a waist in the piece of foam material at
said opening, and wherein the first and second portions
of the piece of foam material gradually expands into larg-
er cross-sectional shapes in a direction away from the
opening.

[0029] Part(s) of the foam material extending out past
the first or second end of the spring may have cross-
sectional dimensions which are equal to or greater than
the diameter of the upper or lower end convolution of the
spring through which it extends. Hereby, the extending
foam material forms a relatively continuous layer above
the springs.

[0030] The foam material can be made of various ma-
terials. In a preferred embodiment, the foam is made of
urethane, latex or a visco-elastic foam.

[0031] The pieces of foam material may be made of a
homogeneous material, However, the pieces of foam ma-
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terial may also comprise a combination of different ma-
terials. Such different materials may e.g. be arranged in
differents layers, e.g. forming a laminated structure. The
layers are preferably arranged in planes parallell with the
mattress plane, i.e. arranged above or below each other
in a direction parallel to the axial direction of the springs.
[0032] For example, the pieces of foam material may
have a more costly material, such as latex or visco-elastic
material, towards one or two sides, thereby arranged as
a top and/or bottom layer, and a central layer of a less
expensive material, such as polyurethane. Hereby, the
top and/or bottom layers may have different properties
than the central layer, such as being softer, denser, more
visco-elastic, or the like. Additionally, or alternatively, the
pieces of foam material may also comprise thin additional
layers of materials not being foam materials, such as
cloth, padding, a piece of fabric or the like. Such addi-
tional thin layers may e.g. be arranged to provide a more
durable upper and/or lower surface, a smoother upper
and/or lower surface, a denser upper and/or lower sur-
face, and the like. Such additional thin layers may also
be arranged between different layers of foam materials.
[0033] Inan embodiment, the pieces of foam material
comprises at least two layers, and preferably at least
three layers, and more preferably at least four layers, and
most preferably at least five layers.

[0034] The pieces of foam material may have arelaxed
shape of a cuboid or a cylinder. The relaxed shape is the
shape of the foam material when not constrained within
the springs, i.e. an unbiased shape. The pieces of foam
material may have a relaxed shape with essentially uni-
form cross-sectional shape and dimensions, as seen per-
pendicularly to the length direction.

[0035] However, alternatively, the foam material may
have a relaxed shape forming a waist, and for example
a shape generally corresponding to the shape assumed
when placed in the spring units.

[0036] Thefoam material may be preformed, and com-
pressed to be inserted into the spring units. However,
alternatively, the foam material may be formed directly
in the spring units, for example by being injected into the
desired position in a liquid state.

[0037] The connection of the casing portions is prefer-
ably given such a size and shape that the connection
obtains sufficient strength and stability. Furthermore, the
shape and size of the connection can be varied to give
different degrees of bias of the springs. In this way, it is
possible to easily vary the bias between different mat-
tresses, and also between different springs in one and
the same mattress. Preferably, the connection forms a
symmetric joint area.

[0038] The opening is preferably within a perimeter of
the joint between the casing portions. The joint may e.g.
be formed by welding, and may be formed by a continu-
ous connection line, or by separated connection points
or areas, e.g. arranged as a dashed or dotted line, or the
like. The opening may be substantially circular. However,
alternatively, the openings may be in the form of a poly-
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gon, such as a rectangle, a square, a hexagon, or the
like. Other shapes, such as an oval shape, are also fea-
sible. Preferably the opening has a symmetric shape,
and most preferably the opening is substantially circular.
[0039] Thejointis preferably formed by a surface joint,
such as an adhesive, a weld or the like. In a preferred
embodiment, the surface joint is formed by welding.
[0040] The diameter of the openings is preferably
much smaller than the diameter of the springs, i.e. the
diameter of the largest turn of the springs. In particular,
the diameter of the openings may be about half the di-
ameter of the largest turn of the corresponding strings.
In an embodiment the average diameter of the openings
is within the range 30-70% of the average diameter of
the springs, and preferably within the range 40-60%, and
most preferably within the range 45-55%.

[0041] The casing portions may be connected by a
continuous welding around the opening or a plurality of
welding points distributed around the opening.

[0042] The casing portions may be connected by a plu-
rality of welding points distributed around the opening.
Forexample, the joint may comprise 2, 3, 4, 6 or 8 welding
points. Alternatively, the casing portions may be connect-
ed by a continuous welding around the opening. By pro-
viding welding around the opening proper strength is
maintained in the interconnection in spite of the opening.
The welding points may be symmetrically arranged
around the opening to ensure sufficient strength in the
interconnection.

[0043] In an embodiment, the casings form a plurality
of strings interconnected side by side, and preferably in
parallel to each other, each string comprising a continu-
ous casing material, said casings being defined by at
least one longitudinal connecting line extending parallel
to the longitudinal direction of the string and a plurality
of transverse connecting lines extending transversely to
the longitudinal direction of the string, and coil springs
arranged in the casings and pockets of the string, wherein
the connecting lines are preferably arranged at the side
of the springs, and thus between neighboring springs.
[0044] The longitudinal connecting lines and the trans-
verse connecting lines of the strings preferably extend
substantially at right angles to the longitudinal axes of
the springs. Furthermore, the longitudinal connecting
lines and the transverse connecting lines of the strings
preferably extend in essentially the same plane, which
plane preferably is substantially perpendicular to the lon-
gitudinal axes of the springs.

[0045] Connecting the strings to each other via the lon-
gitudinal connecting lines has been found very advanta-
geous. By the longitudinal connecting lines, which typi-
cally consist of welds, in many cases projecting from the
string, an advantageous separation of the strings is au-
tomatically obtained. Moreover, the strings are in this way
attached to each other only along a line, and preferably
only at a number of points along this line. This has been
found to give a very flexible mattress, where the springs
are extremely movable in relation to their neighbors.
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[0046] In another embodiment, the casings are formed
by an upper and a lower sheet of fabric, the sheets being
connected to each other between the springs to form the
pockets. For example, the casings may be formed by a
relatively large upper sheet and a relatively large lower
sheet, the sheets being connected together along longi-
tudinal and lateral connections lines, e.g. forming a
checkerboard pattern, thereby forming the individual
pockets for the springs. Thus, in such an embodiment,
the pockets are integrated with each other be the same
material not only in one direction, as in the above-dis-
cussed string embodiments, but in two directions, i.e.
both in a length and width dimension.

[0047] The connection of the sheets may e.g. be pro-
vided in the form of connection lines, e.g. arranged as a
first set of parallel lines running in a first direction, and a
second set of parallel lines running in a second direction,
the second direction e.g. being perpendicular to the first
direction. Hereby, the connection lines may e.g. form a
grid, enclosing the springs between them. However, al-
ternatively, the connection lines may e.g. be arranged as
circles, or polygons, encircling each spring. In yetanother
alternative, the connection may be formed as point con-
nections, or connections formed as an X, a circle or the
like, arranged between the springs, and preferably in
each group of four springs, i.e. in each "four-leaf clover"
formed by the springs.

[0048] The casings may be made of a, preferably weld-
able, textile material.

[0049] Inanembodiment, the connection of the casing
portions at the ends of each springis such thatthe springs
are biased, and preferably biased so that the length of
the spring in the biased state is less than 2/3 of the length
of the same spring in a non-biased state, and most pref-
erably less than 1/2, or wherein preferably the springs,
through which the casing material portions arranged at
the ends of the spring are moved towards each other,
have a height which is less than the width of the springs,
preferably less than 2/3 of the width, and most preferred
is about 1/2 of the width or less.

[0050] According to another aspect of the invention,
there is provided an apparatus for manufacturing of a
pocket spring mattress, comprising:

a device for enclosing springs in a casing material;
a device for forming openings in casing portions ar-
ranged at the first and second ends of the springs,
and optionally to connect said casing portions to
each other through the spring by a joint; and

a device for inserting pieces of foam material in said
openings, so that a first portion of each piece of foam
material extends towards the first end of the spring
and a second portion of each piece of foam material
extends towards the second end of the spring.

[0051] With this apparatus, a mattress of the type dis-
cussed above may be manufactured, and corresponding
advantages as related with regard to this new mattress
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are achieved.

[0052] The device for connecting casing portions
through the spring may comprise an inserter and a coun-
ter acter arranged at a distance therefrom, the inserter
and the counter acter being adapted to perform a relative
displacement towards and away from each other to bring
casing materials at the spring ends of a spring arranged
there between towards each other through the spring,
such that the spring becomes biased, and an intercon-
nector for forming a joint connecting the thus brought-
together casing materials from the two spring ends, and
a punch for punching an opening in the interconnection
between the casing materials from the two spring ends.
[0053] In one embodiment, the inserter and counter
acter may be arranged both to provide the connection,
e.g. by welding, and to form the opening, e.g. by punch-
ing.

[0054] The device for inserting pieces of foam material
may comprise a compressing arrangement, such as a
funnel, for compressing afoam material to a size enabling
insertion into the opening inside the springs. However,
alternatively foam may be formed directly in the desired
position, e.g. by means of an injector providing the foam
material in liquid form.

[0055] According to another aspect of the invention,
there is provided a method for manufacturing a spring
mattress comprising a plurality of interconnected coil
springs enclosed in casings, comprising the steps of en-
closing the springs in a casing material, biasing at least
one of the springs, and interconnecting the springs, the
step of biasing the springs comprising the partial steps
of moving casing portions arranged for the ends of the
spring towards each other, through the spring and inter-
connecting them by means of a joint, forming an opening
in the joint, through the spring, and arranging pieces of
foam material in said openings, so that a first portion of
each piece of foam material extends towards the first end
of the spring and a second portion of each piece of foam
material extends towards the second end of the spring.
[0056] With this method, a mattress of the type dis-
cussed above may be manufactured, and corresponding
advantages as related with regard to this new mattress
are achieved.

[0057] The step of forming the opening in the joint may
be performed prior to forming the joint, after formation of
the joint, or simultaneously with the joint formation. In
case the forming of the opening is made prior to forming
the joint, the forming of the opening may be made prior
to insertion of a spring into the casing/pocket, or alterna-
tively after insertion of the spring.

[0058] These and other advantages of the current in-
vention will be evident from the following detailed de-
scription of specific embodiments.

Brief description of the drawings

[0059] The presentinvention will be described in more
detail with reference to the appended drawings, showing
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embodiments of the invention.

Fig. 1 is a perspective view of a part of a mattress
according to an embodiment of the invention, prior
to arrangement of the pieces of foam elements;
Fig. 2 is a sectional side view of part of the mattress
in Fig. 1 seen in the string direction;

Fig. 3 is a schematic perspective view obliquely from
above of a device for manufacturing the mattress
according to Figs. 1 and 2, in accordance with an
embodiment of the invention;

Fig. 4 is a view of part of the mattress of Fig. 1 as
seen from above;

Fig. 5 is a schematic perspective view obliquely from
above of the step of punching holes in the manufac-
ture of a mattress according to an alternative em-
bodiment of the invention;

Figs. 6a and 6b are schematic views from the side,
in cross-section, illustrating alternative steps and de-
vices for insertion of a piece of foam element through
the springs;

Fig. 7 is a schematic illustration, in various cross-
sectional views, of the foam element of Figs. 6a and
6b;

Fig. 8 is a schematic top-view illustration of a mat-
tress in accordance with an embodiment of the in-
vention;

Fig. 9 is a schematic top-view illustration of a mat-
tress in accordance with another embodiment of the
invention;

Fig. 10 is a schematic top-view illustration of a mat-
tress in accordance with yet another embodiment of
the invention;

Fig. 11 is a schematic top-view illustration of a mat-
tress in accordance with yet another embodiment of
the invention;

Figs. 12a-c are schematic cross-sectional views of
the upper or lower part of foam elements in accord-
ance with embodiments of the present invention;
Figs. 13a-c are schematic cross-sectional views of
alternative foam elements arranged within spring
units, Figs. 13a and 13c not forming part of the
present invention;

Figs. 14a-c are schematic side views of pieces of
foam material having various relaxed shapes, in ac-
cordance with embodiments of the present inven-
tion;

Figs. 15a-f are schematic side views of pieces of
foam material having various types of layered con-
structions, in accordance with embodiments of the
present invention; and

Fig. 16 is a schematic cross-sectional view from the
side of a mattress in accordance with another em-
bodiment of the present invention.

[0060] As illustrated in the figures, the sizes of layers
and regions may be exaggerated for illustrative purposes
and, thus, may be provided to illustrate the general struc-
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tures of embodiments of the present invention. Like ref-
erence numerals refer to like elements throughout.

Detailed description of the invention

[0061] For the purpose of exemplification, the inven-
tion will now be described in more detail by way of an
embodiment and with reference to the accompanying
drawings.

[0062] A spring mattress according to an embodiment
of the invention comprises a plurality of interconnected
coil springs 1 enclosed in casings/pockets 2, as shown
in Figs 1 and 2. The casing is suitably made of a, pref-
erably weldable, textile material, but also other materials,
such as different types of plastic materials, can be used.
It is also possible to use non-weldable textile materials,
such as cotton cloth.

[0063] In this embodiment, the mattress comprises
strings 3 of casing material 2, in which a plurality of pock-
ets 4 are arranged. The pockets are here defined by at
least one longitudinal connecting line 5 extending parallel
to the longitudinal direction of the string and a plurality
of transverse connecting lines 6 extending transversely
to the longitudinal direction of the string. Preferably the
strings comprise casing material of a folded piece of ma-
terial, where the fold line extends in the longitudinal di-
rection of the string. The closing longitudinal connecting
line 5is arranged at the opposite side of the string. Trans-
verse connecting lines then extend between the fold line
and the longitudinal connecting line. Alternatively, it is
possible to use two or more pieces of material for making
each string, in which case additional connecting lines
may be required.

[0064] In the mattress, the springs are here oriented
in the pockets so that the connecting lines are arranged
at the side of the springs and, thus, between neighboring
springs. Preferably, the casing material portions at the
ends of the springs are thus essentially free of other con-
nections. However, it is also possible to arrange the lon-
gitudinal connection line on top of the strings, overlying
the spring ends.

[0065] In atleast one of the springs, and preferably all
the springs, the casing portions arranged at the ends of
the springs are moved towards each other, through the
spring, and connected to each other by connecting
means 7, and preferably arranged to provide at least a
certain degree of bias. Preferably the casing portions are
moved so far towards each other as to make contact with
each other, but of course it is possible to interconnect
them also otherwise, by wire, a long clamp or the like.
The connecting means 7 may comprise mechanical con-
necting element, such as a clamp, a rivet or the like, or
a surface joint, such as an adhesive, a weld or the like.
Other fixing elements are, however, also conceivable.
The load on the fixing element is normally small since
the fixing elements are only loaded when the mattress is
unloaded, whereas there is no load at all when the mat-
tress is loaded. In a preferred embodiment, the joint is
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formed by one or several weld(s).

[0066] Further, end portions comprise an opening 9
through the joint, and through the spring. The opening 9
may preferably be substantially circular, but other shapes
may also be used. Openings 9 though the length of the
spring can help provide proper ventilation of the mattress.
The openings are also used to stabilize and fixate the
foam elements, as will be further discussed in the follow-
ing. The opening is here substantially circular, as seen
in Fig. 4, however other shapes of the opening can also
be used. The diameter of the opening may for instance
be between 5 mm and 50 mm, preferably between 10
mm and 30 mm, more preferably between 15 mm and
25 mm. The diameter of the opening is preferably much
smaller than the diameter of the largest turn of the coil
spring, and preferably also much smaller than the diam-
eter of the smallest turn of the coil spring.

[0067] Theendportions are here connected by welding
points 10 distributed around the substantially circular
opening 9, as seen in Fig. 4. Here four welding points
are distributed around the opening, however any number
of welding points, such as three, six or eight, can be used.
Alternatively, a continuous weld around the opening can
be used. The end portions are preferably connected to
each other by welding, in which case a weld surface is
arranged to connect the end portions to each other. The
size and/or the location of the weld can advantageously
be controllable and may be selected to give a desired
height of the mattress and bias on the springs.

[0068] Coil springs of many sizes can be used in con-
nection with the present invention, and basically any size
of spring can be used. However, it is preferred to use
springs with a diameter of 2-10 cm, and more preferably
3-7 cm, and most preferably 4-5 cm. The springs prefer-
ably comprise at least three turns, preferably fewer than
10 turns. Moreover they are advantageously made of spi-
ral wire with a thickness in the range 0.5-3.0 mm, pref-
erably a wire thickness in the range 1.0-2.5 mm. Prefer-
ably the springs are slightly spool-shaped, that is with
smaller turns at the top and bottom.

[0069] Inamattress as described above, as illustrated
in Figs. 1 and 2, the strings with springs are preferably
arranged side by side and fixed to each other. Preferably
the rows are connected to each other by fixing points 8,
which advantageously connect the longitudinal connect-
ing line 5 of one string to the side of the neighboring
string. Of course, a smaller or greater number of fixing
points than is shown is conceivable. It is also possible to
arrange a longer fixing line instead of a plurality of shorter
fixing points. The connection of strings to each other can
occur by welding or gluing. Preferably, the welding or
gluing surface is distributed around the opening to pro-
vide good strength to the interconnection. This may for
instance be achieved by point surfaces distributed sym-
metrically around the opening or by a continuous line
surface around the opening. Also this connection can,
however, alternatively occur by means of clamps, by Vel-
cro tape, or in some other-suitable manner.
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[0070] By arranging the interconnection of the strings
via the longitudinal connecting line, automatic separation
ofthe strings is provided, without requiring additional cas-
ing material. This is advantageous on the one hand since
it results in a mattress with fewer springs, which has been
found very favorable from the viewpoint of comfort and,
on the other, since the mattress will thus be more cost-
effective.

[0071] The solution with strings of continuous casing
material in which there are individual casings for the
springs is merely one of many ways to carry out the in-
vention. The invention may for instance involve individual
casings for the springs which are then attached to each
other or a continuous sheet of casing material for the
whole mattress comprising casings for the individual
springs, or any other solution when it comes to the casing
material.

[0072] The mattress according to the above-discussed
embodiments can be manufactured by enclosing springs
in pockets in strings of a casing material, the pockets
being made of a continuous casing material with at least
one longitudinal connecting line extending parallel to the
longitudinal direction of the string and a plurality of trans-
verse connecting lines extending transversely to the lon-
gitudinal direction of the string. Moreover, the method
comprises the steps of moving casing portions arranged
for the ends of the spring towards each other, connecting
them to each other and punching or by any other means
creating an opening through the casing portions at the
ends of the spring. There might further be a step of in-
terconnecting strings side by side.

[0073] For instance, the strings can be manufactured
by the casing material being folded in two, and transverse
welds being arranged to form open pockets. Subsequent-
ly compressed springs are inserted into the pockets, after
which the pockets are sealed by a weld extending along
the string. Moreover there is arranged, preferably without
turning the springs, an additional weld through each
spring for connecting the end portions to each other, an
opening is punched through the casing portions at the
ends, preferably in the middle of a number of welding
points or a continuous weld, and a plurality of springs are
joined side by side to form a mattress, the longitudinal
welds being positioned between the strings.

[0074] The steps can be performed in different orders,
and so that the connecting lines are arranged at the side
of the springs and, thus, between neighboring springs.
The step of moving the end portions towards each other
usually implies that bias occurs by connection by means
of connecting elements in such a manner that the springs
in the biased state have a smaller longitudinal extent than
in the original, non-biased state. Such bias can occur
either directly after encapsulating the springs in the cas-
ing material, that is before they are assembled to form a
mattress, or once the mattress is assembled. Preferably,
however, bias occurs before the springs are enclosed in
the pockets of strings, in which case it is possible to use
a considerably smaller amount of casing material. Espe-
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cially the amount of casing material can be made smaller
the greater the bias and the thinner the mattress. In this
manner, conveniently all springs in the mattress layer are
biased.

[0075] In the manufacture of mattresses, it may also
be ensured, as discussed above, that at least two neigh-
boring strings are connected to each other so that an
intermediate separation distance is provided between
them.

[0076] Moreover, the strings with springs are prefera-
bly interconnected side by side, as indicated in Fig. 2 for
instance. As mentioned above, this can take place by
arranging fixing points on the longitudinal connecting
lines for fastening at the side of neighboring strings.
[0077] A device for carrying out the method above
comprises means for enclosing coil springs in pockets of
strings, the pockets being made of a continuous casing
material with at least one longitudinal connecting line ex-
tending parallel to the longitudinal direction of the string
and a plurality of transverse connecting lines extending
transversely to the longitudinal direction of the string.
These means may comprise a device for folding casing
material around arow of springs, and equipment for weld-
ing of connecting lines in the folded casing material, as
schematicallyillustratedin Fig. 3. Instead of compressing
the springs when placed in the casing, and while the cas-
ing is being folded over them, it is alternatively possible
to compress the springs separately and then, in the com-
pressed state, insert them into the folded casing.
[0078] The welding equipment preferably comprises
welding dies 11, 12 which are movable towards the cas-
ing material, and corresponding anvils 13, 14 on the op-
posite side. Preferably separate pieces of welding equip-
ment are arranged to generate the longitudinal connect-
ing lines and the transverse connecting lines respective-
ly. The means for enclosing the coil springs is adapted
to arrange the connecting lines at the side of the springs
so that they are positioned between neighboring springs
of the completed mattress.

[0079] Further, the device comprises means for mov-
ing casing portions arranged for the ends of the spring
towards each other and connecting them to each other
and means for interconnecting strings side by side.
[0080] The meansformoving casing portions arranged
for the ends of the spring towards each other and con-
necting them to each other preferably comprises an in-
serter 15 and, arranged ata distance therefrom, a counter
acter 16, such as an anvil. In use, springs are placed so
that one end faces the inserter and the other the anvil.
The inserter is movable towards and away from the anvil
to move casing material at one spring end through the
spring towards the casing material on the other side. The
inserter 15 is preferably a welding die for generating a
connecting weld. Alternatively, however, other fixing
means can be provided instead. It is also possible to use
a movable anvil, in which case both sides of the spring
are pressed towards each other, after which stitching,
welding or similar connecting may occur.
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[0081] The device also comprises means for punching
holes in the casing portions at the ends of the springs.
The punch here comprises a punching piece 17 and an
abutment or anvil 18, the punch 17 here being punched
through the spring towards the abutment 18 and thereby
punching out a substantially circular opening in the cas-
ing portions at the ends of the spring. Alternatively, the
openings can be created by for instance cutting. In one
embodiment, the openings may be formed by a rotating
cutting tool, such as a drill. The casing may also be pre-
holed to create the openings before the other steps.
[0082] The interconnection of the casing portions may
also be created in the same step as the creation of the
opening, for instance by creating welding points around
the punching simultaneously as doing the punching, as
seen in Fig. 5. A circular insertion means 15 is here at-
tached to a circular counter acter 16 while a punch 17
travels through the tube shaped inserter and punches a
hole in the casing portions through the spring. The con-
necter here comprises four protrusions 19 in the profile
of the part to be connected to the insertion means, the
protrusions defining the welding points to be created be-
tween the casing portions.

[0083] A system according to the invention can advan-
tageously comprise a plurality of parallel devices, such
as two devices operating in parallel.

[0084] Moreover, means are included for interconnect-
ing the strings with springs preferably side by side, as
indicated in Fig. 2 for instance. As mentioned above, this
can take place by arranging fixing points on the longitu-
dinal connecting lines for fastening to the side of neigh-
boring strings.

[0085] It is preferred for the bias of the springs to be
performed so that the length of the springs in the biased
state is less than 2/3 of the length of the same springs in
the non-biased original state, and preferably less than
1/2. It is also preferred for the ratio between the length
ofthe springs and the diameter thereofin the biased state
to be less than 2, and preferably less than 1, and most
preferred less than 1/2.

[0086] The longitudinal connection line of the strings
may be arranged on top of the springs. However, pref-
erably the longitudinal connection line is arranged along
the sides of the springs instead of over the ends.
[0087] Moreover, the smooth end portions are moved
towards each other and attached by welding for instance.
Therefore, very thin mattresses can be provided in this
manner, in fact down to a thickness of one or a few cen-
timeters. For example, a mattress with a thickness of 25
mm can be provided. Thus, the invention might be well
suited for seat cushions, overlay mattresses to be placed
on top of other mattresses and similar applications where
thin mattresses are required. Thus, being able to make
overlay or topper mattresses of pocket springs is very
advantageous, not only because they can be made soft-
er, thereby increasing the comfort, but also because
springs are normally not fatigued over time, as is poly-
ethylene or like materials. Mattresses according to the

10

15

20

25

30

35

40

45

50

55

invention can be made very light, soft and comfortable,
and also, due to the bias, very rigid and hard, as desired.
The opening through the spring also ensures good ven-
tilation of the mattress, thus providing better drying, cool-
ing and/or heating, less growth of bacteria and the like,
and increased comfort.

[0088] The invention makes it possible to easily adjust
the height of the spring elements by varying the position
and size of the fixing means when connecting the end
portions to each other. Inthis way it is also easy to provide
different thicknesses of different portions of the mattress,
or provide mattresses of different thicknesses, without
having to make any changes in the manufacturing proc-
ess in addition to this connection. The manufacture will
in this way be very flexible and controllable. In particular,
it is possible to provide mattresses with a cup shape or
the like to be used as seat cushions or other mattresses
intended for sitting. Similar changes of height can also
be used in other mattresses to control the user’s position
on the mattress.

[0089] The above-discussed mattress is of the type
comprising a plurality of interconnected coil springs en-
closed in casings, the springs having a firstand a second
end, wherein for at least one of the springs, casing por-
tions arranged at the first and second ends of the spring
are connected to each other through the spring by ajoint,
and wherein said joined casing portions comprise open-
ings through the spring. In addition, as will now be dis-
cussed in more detail, pieces of foam material are ar-
ranged in the openings.

[0090] In an embodiment, illustrated in Figs. 6a and
6b, such an inserted piece of foam material 20 is illus-
trated, and also a process and device for insertion of the
piece of foam.

[0091] The piece of foam material 20 extends towards
the first end of the spring with afirst part 20a, and towards
the second end of the spring with a second part 20b.
[0092] The piece of foam material 20 is inserted
through the opening 9 formed in the casing/pocket
around the spring, forming a waist in the opening. Hereby,
the piece of foam material is held mechanically in place,
in a fixed position. Hereby, a strong mechanical connec-
tion is formed, and there is no need to connect the pieces
of foam material directly to the coil springs. Instead, the
foam material is arranged separated from the coil springs
by the casing fabric. For increased fixation, additional
connection elements may optionally also be used, such
as an adhesive, welding or the like. However, for most
cases and applications, the mechanical connection is
sufficient.

[0093] Thus, each pocket, i.e. the casing enclosing
each spring, is formed as a toroid, having a doughnut
shape, forming a circular compartment enclosing the
spring. Further, the foam material may be formed as an
hourglass, having a central waist, and two expanding,
mushroom shaped parts extending away from the waist
in two opposite directions. Due to the elastic and flexible
properties of the foam material, the two shapes, i.e. the
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toroid shape of the casing and the hourglass shape of
the foam material will to a large extent be complementary
to each other, so that the overall cross-sectional shape
of the pocket unit will be in the form of a circle, or a rec-
tangle with rounded corners, or a shape therebetween.
[0094] At least one of said first and second portions
20a, 20b of the pieces of foam material extends past the
first and second end of the spring, respectively. In the
illustrative example of Figs. 6a and 6b, the first and sec-
ond portions 20a, 20b both extend out past the first and
second end of the spring. Hereby, a foam provides an
outermost layer of the mattress on both sides.

[0095] For example, as illustrated in Fig. 7, the piece
of foam material 20 may, when arranged in the spring,
be provided with a generally circular waist, or any other
shape corresponding to the shape of the opening. To-
wards both ends, the piece of foam material then expands
from the wait towards the top and bottom. The portions
20a, 20b protruding out from the spring may have gen-
erally rectangular cross-sections, such as square cross-
sections. However, other shapes, such as a circular
cross-sectional shape, are also feasible.

[0096] Part(s) of the foam material extending out past
the first or second end of the spring may have cross-
sectional dimensions which are equal to or greater than
the diameter of the upper or lower end convolution of the
spring through which it extends. Hereby, the extending
foam material forms a relatively continuous layer above
the springs.

[0097] In an embodiment the greatest cross-sectional
dimensions of the part(s) of foam material extending out
from the spring may be equal to or greater than the di-
ameter of the largest turn of the spring. Hereby, the foam
material will essentially cover the spring, when seen from
a direction parallel to the axial direction of the spring.
[0098] The upper and lower surfaces formed by the
portions 20a and 20b, respectively, may be slightly
curved, bulging outina convex shape, asillustrated sche-
matically in Fig. 12a. However, other shapes are also
feasible. For example, the upper and/or lower surface
may have an inward indention, forming a concave or cup
shape, as illustrated in Fig. 12b. The upper and/or lower
surface may also be generally flat, as illustrated in Fig.
12c.

[0099] In the illustrative example of Figs. 6a and 6b,
the piece of foam material extends past the spring both
in an upward or downward direction. However, it is also
feasible that the piece of foam material only extends out
from the spring in one direction.

[0100] Itis also feasible not according to the invention
to provide a piece of foam material which extends gen-
erally to the plane formed by the upper and/or lower turn
of the spring, so that the upper and/or lower surface of
the piece of foam material is/are generally flush with the
upper and/or lower side of the pocket unit. Such an ex-
ample is illustrated in Fig. 13a, where the upper portion
20a’ terminates essentially in the plane formed by the
upper turn of the spring, and the lower portion 20b’ ter-
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minates essentially in the plane formed by the lower turn
of the spring.

[0101] In a similar embodiment, illustrated in Fig. 13b,
the upper and lower surfaces of the piece of foam mate-
rial, formed by the upper and lower portions 20a" and
20b", are generally cup shaped, and have rim portions
extending somewhat beyond the upper and lower turn of
the spring, respectively, and central parts which lie slight-
ly below the upper and lower turn of the spring.

[0102] In the example, not according to the invention,
illustrated in Fig. 13c, the piece of foam element, with
portions 202" and 20b”, does not extend to the upper
and lower turn of the spring, and consequently terminates
at positions fully within the spring.

[0103] Such embodiments may also be combined in
various ways, such as having a piece of foam material
that extends out through the spring on one side, and not
on the other, having one side of the piece of foam being
convex and one being concave, etc. Thus, it is also fea-
sible that the foam material extends out past the spring
end on only one side.

[0104] Inanembodiment, asintheillustrative example
of Figs. 6a and 6b, the piece of foam material may be
compressed in the part arranged in the opening, thereby
forming a waist in the piece of foam material at said open-
ing, and wherein the first and second portions of the piece
of foam material gradually expands into larger cross-sec-
tional shapes in a direction away from the opening. Thus,
the foam material may have arelaxed shape before being
inserted into the spring, and then assume one of the
above-discussed shapes when in place inside the spring,
such as the hourglass shape forming a waistin the middle
of the piece of foam material. The relaxed shape is the
shape of the foam material when not constrained within
the springs, i.e. an unbiased shape.

[0105] The pieces of foam material may have arelaxed
shape with essentially uniform cross-sectional shape and
dimensions, as seen perpendicularly to the length direc-
tion. The relaxed shape may e.g. be in the shape of a
cuboid, such as a square cuboid or a right square prism,
as in the illustrative example of Figs. 6a and 6b, and as
also illustrated in Fig. 14a. However, other relaxed
shapes are also feasible, such as the shape of a cylinder,
as schematically illustrated in Fig. 14b. In the illustrative
example, the cylinder has a circular cross-section. How-
ever, other cross-sectional shapes are also feasible,
such as oval, polygonal, etc. Other shapes are also fea-
sible, such as a shape having varying dimensions over
the height. For example, the relaxed shape may have
smaller cross-sectional dimensions at the central part,
and larger cross-sectional dimensions at the upper and
lower part, thereby forming a waist in the material, as
shown e.g. in Fig. 14c. In one embodiment, the foam
material may have a relaxed shape generally corre-
sponding to the shape assumed when placed in the
spring units.

[0106] The foam material can be made of various ma-
terials. In a preferred embodiment, the foam is made of
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urethane, latex or a visco-elastic foam.

[0107] The mattress may be produced by first enclos-
ing the springs in pockets, connecting the casing material
at the ends together through the springs, and forming of
openings in the connection area, as discussed above,
e.g. in relation to Fig. 2. Thereafter, pieces of foam ma-
terial may be inserted into the spring units. For example,
pieces of foam having a relaxed shape which is larger
than a constrained shape assumed in the inserted posi-
tion may be compressed for insertion. For example, the
pieces of foam material may be pushed into an open-
ended cone 21, such as a funnel, as in the illustrative
example of Fig. 6a. However, other ways of compressing
the pieces of foam material into a smaller dimension are
also feasible, such as forming a temporary outer enve-
lope layer around the foam material, which can be re-
moved once the foam material has reached its intended
position.

[0108] Inanother embodiment, asillustrated in Fig. 6b,
the piece of foam material is instead pulled through the
opening inside the spring. This may e.g. be made by a
gripping tool 21°, arranged to be inserted through the
opening 9, and to grip the a piece of foam element 20 on
the other side, and then retract the gripping tool 21°, there-
by pulling the piece of foam element into the inserted
position. The gripping tool 21’ may e.g. be provided with
pick-up claws or jaws at the end, comprising two or more
arms/claws which may be separated apart before grip-
ping, and which may be moved towards each other to
grip the piece of foam material. The gripping tool 21’ may
have only two arms/claws, thereby functioning as a
tweezer. However, more than two arms/claws may also
be provided, such as 3, 4 or 5 arms/claws. In such em-
bodiments, where the gripping tool 21’ has at least 3
arms/claws, separated around the circumference, the
gripping tool may also be used to compress the piece of
foam material when it is gripped, thereby facilitating in-
sertion through the opening 9.

[0109] However, alternatively, the foam material may
be formed directly in the spring units, for example by be-
ing injected into the desired position in a liquid state.
[0110] Intheabove-discussed embodiment, illustrated
in Fig. 3, the casings form a plurality of strings intercon-
nected side by side, and preferably in parallel to each
other, each string comprising a continuous casing mate-
rial. The casings are defined by at least one longitudinal
connecting line extending parallel to the longitudinal di-
rection of the string and a plurality of transverse connect-
ing lines extending transversely to the longitudinal direc-
tion of the string, and coil springs arranged in the casings
and pockets of the string, wherein the connecting lines
are preferably arranged at the side of the springs, and
thus between neighboring springs.

[0111] However, the mattress may also be formed in
other ways. In one embodiment, schematically illustrated
in Fig. 8, the casings are formed by an upper and a lower
sheet of fabric, the sheets being connected to each other
between the springs to form the pockets. For example,
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the casings may be formed by a relatively large upper
sheetand a relatively large lower sheet, the sheets being
connected together along longitudinal connection lines
6’ and lateral connections lines 6, e.g. forming a check-
erboard pattern, thereby forming the individual pockets
forthe springs. Thus, in suchan embodiment, the pockets
are integrated with each other by the same material not
only in one direction, as in the above-discussed string
embodiments, but in two directions, i.e. both in a length
and width dimension.

[0112] A connection 10 of the casing material arranged
above and below the springs, through the springs, and
forming of openings 9 therethrough, may here be accom-
plished in the same way as in the previously discussed
embodiment, discussed with reference to Fig. 3. Further,
insertion of pieces of foam material through the strings
and through the openings may be made in the same way
as discussed above, e.g. discussed in relation to Fig. 6.
[0113] In the embodiment of Fig. 8, the connection of
the sheets may e.g. be provided in the form of connection
lines, e.g. arranged as afirst set of parallel lines 6’ running
in a first direction, and a second set of parallel lines 6
running in a second direction, the second direction e.g.
being perpendicular to the first direction. Hereby, the con-
nection lines may e.g. form a grid, enclosing the springs
between them.

[0114] However, alternatively, the connection lines
6" may e.g. be arranged as circles, or polygons, encir-
cling each spring, as illustrated in Fig. 9.

[0115] In yet another alternative, the connection 6”
may be formed as point connections, or connections
formed as an X, a circle or the like, arranged between
the springs, and preferably in each group of four springs,
i.e. in each "four-leaf clover" formed by the springs, as
illustrated schematically in Fig. 10.

[0116] Also in the embodiments discussed in relation
to Figs. 9 and 10, a connection 10 of the casing material
arranged above and below the springs, through the
springs, and forming of openings 9 therethrough, may
here be accomplished in the same way as in the previ-
ously discussed embodiment, discussed with reference
to Fig. 3. Further, insertion of pieces of foam material
through the strings and through the openings may be
made in the same way as discussed above, e.g. dis-
cussed in relation to Fig. 6.

[0117] In Fig. 11, a schematic illustration of the mat-
tress in Fig. 8 and with inserted pieces of foam material
20 is provided. Here, the foam material is arranged to
extend out from the springs, and to form overlying parts
having a generally rectangular cross-section, such as al-
so illustrated in Fig. 7. The foam material is here dimen-
sioned so that the foam material will essentially cover the
spring, when seen from a direction parallel to the axial
direction of the spring, thereby forming a relatively uni-
form upper layer formed by the foam material.

[0118] To improve ventilation and aeration, additional
second openings may also be provided at locations out-
side the springs. Such additional second openings 9’ are
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illustrated in Fig. 9. The additional second openings may
e.g. be arranged at locations between four adjacent
springs, and may, as in the illustrative example, be ar-
ranged in all such groups of four adjacent springs, i.e. in
the center of each "four-leaf clover" formed by the
springs.

[0119] The pieces of foam material may be made of a
homogeneous material, However, the pieces of foam ma-
terial may also comprise a combination of different ma-
terials. Such different materials may e.g. be arranged in
differents layers, e.g. forming a laminated structure. The
layers are preferably arranged in planes parallell with the
mattress plane, i.e. arranged above or below each other
in a direction parallel to the axial direction of the springs.
[0120] Some exemplary embodiments comprising
such layered pieces of foam material will now be dis-
cussed, with reference to Figs. 15a-f.

[0121] In the exemplary embodiment of Fig. 15a, the
piece of foam material comprises a central layer 202,
whichis arranged to be placed through the opening within
the spring, a separate top layer 201 and a separate bot-
tom layer 203. In such embodiments, the top and/or bot-
tom layers may have different properties than the central
layer, such as being softer, denser, more visco-elastic,
orthe like. It is e.g. possible to use a less costly material
as the central layer 202, such as polyurethane, and to
use somewhat more costly materials as the top layer 201
and/or the bottom layer 203, such as latex, a visco-elastic
material or the like.

[0122] Inthe exemplary embodimentof Fig. 15b, a sim-
ilar construction is provided as the one discussed in re-
lation to Fig. 15a. However, here a separate layer 201 is
only arranged on one side of the central layer 202’. Here,
the separate layer 201 is arranged as a top layer, but it
may also be arranged as a bottom layer.

[0123] In the illustrative example of Fig. 15a, the top
layer 201 and the bottom layer 203 may be of the same
material, and have essentially the same properties,
thereby providing the same properties on both sides of
the mattress. However, it is also possible to use different
materials in the top layer 201 and the bottom layer 203’,
as schematically illustrated in Fig. 15c.

[0124] Inthe embodimentofFig. 15b, the piece of foam
material comprises two layers, whereas the embodi-
ments of Figs. 15a and 15c comprise three layers. How-
ever, it is also feasible to use more than three layers,
such as four or five layers, or even more.

[0125] In the embodiment of Fig. 15d, the structure of
the piece of foam material is essentially similar to the one
of Fig. 15a. Here, however, a thin additional layer 204 is
arranged on top of the top layer 201, and a thin additional
layer 205 is arranged below the bottom layer 203. The
thin additional layer may e.g. also be of a foam material,
but may also be other types of materials. One or both of
the additional layers 204 and 205 may e.g. comprise
cloth, padding, a piece of fabric or the like. The additional
thin layers 204 and 205 may e.g. be arranged to provide
a more durable upper and/or lower surface, a smoother
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upper and/or lower surface, a denser upper and/or lower
surface, and the like.

[0126] Such a thin additional layer 204 may also be
arranged only on one side of the piece of foam material,
as schematically illustrated in Fig. 15e.

[0127] Additionally, or alternatively, It is also feasible
to arrange such additional thin layers 204’ and 205’ be-
tween layers of foam material, such as between the top
layer 204 and the central layer 202, and/or between the
central layer 202 and the bottom layer 203, as in the
illustrative example of Fig. 15f. Such additional thin layers
204’ and 205’ may be used to provide a stronger con-
nection between the different foam materials, to facilitate
manufacturing, etc.

[0128] In the above-discussed embodiments, the
pocket units are arranged so that casing portions ar-
ranged at the first and second ends of the spring are
connected to each other through the spring by a joint,
and wherein the openings are arranged close together,
in said joined casing portions. However, for some appli-
cations, and in particular for relatively thin mattresses, it
is also feasible to arrange the pieces of foam material
through openings arranged at the first and second ends
of the pocket when these casing portions are kept sep-
arated, and not joined inside the spring.

[0129] Fig. 16 schematically illustrate such an embod-
iment. Here, the casing portions arranged at the first and
second ends of the spring are separated and located at,
or close to, the first and second ends of the spring. The
openings 9a, 9b formed in the casing portions are con-
sequently separated from each other, essentially by a
distance corresponding to the height of the spring. The
foam element 20 is arranged through both the first open-
ing 9a and the second opening 9b, with a top portion 20a
extending out from the first opening 9a, and a bottom
portion 20b extending out from the second opening 9b.
The central portion, extending through the spring, is here
shown as a relatively thin section, having a cross-sec-
tional dimension essentially corresponding to the size of
the openings. However, the central portion much alter-
natively be much wider and thicker and extend out to-
wards the sides of the spring. In such embodiments, the
piece of foam material will form two waists, at the two
openings, and with wider sections therebetween.
[0130] Theinventionhasbeen described above by way
of embodiments. Several variants of the invention are,
however, conceivable. For instance, as mentioned
above, other types of fixing elements can be used, as
well as other solutions for the casing material, spring siz-
es etc. The pieces of foam material may also have other
relaxed and/or constrained shapes. Furthermore, the de-
vice and the method can be designed in other ways. Such
obvious variants must be considered to be comprised by
the invention as defined by the appended claims.
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Claims

A pocket spring mattress comprising a plurality of
interconnected coil springs (1) enclosed in casings
(2), the springs having a first and a second end,
wherein for at least one of the springs, casing por-
tions arranged at the first and second ends of the
spring comprise openings (9) through the spring (1),
characterized in that pieces of foam material (20)
are arranged in said openings (9), so that a first por-
tion (20a) of each piece of foam material extends
towards the first end of the spring and a second por-
tion (20b) of each piece of foam material extends
towards the second end of the spring, wherein at
least one of said first and second portions (20a, 20b)
of the pieces of foam material (20) extends past the
first and second end of the spring, respectively.

The pocket spring mattress of claim 1, wherein both
saidfirstand second portions (20a, 20b) of the pieces
of foam material (20) extend past the first and second
end of the spring, respectively.

The pocket spring mattress of claim 1 or 2, wherein
the casing portions arranged at the first and second
ends of the spring are connected to each other
through the spring (1) by a joint, and wherein said
openings (9) are arranged in said joined casing por-
tions

The pocket spring mattress of claim 3, wherein each
piece of foam material (20) is compressed in the part
arranged in the opening (9), thereby forming a waist
in the piece of foam material (20) at said opening
(9), and wherein the first and second portions (20a,
20b) of the piece of foam material gradually expands
into larger cross-sectional shapes in adirection away
from the opening (9).

The pocket spring mattress of any one of the pre-
ceding claims, wherein a part of the foam material
extending out past the first or second end of the
spring has cross-sectional dimensions which are
equal to or greater than the diameter of the upper or
lower end convolution of the spring through which it
extends.

The pocket spring mattress of any one of the pre-
ceding claims, wherein the pieces of foam material
(20) have a relaxed shape of a cuboid or a cylinder.

The pocket spring mattress of any one of the pre-
ceding claims, wherein the pieces of foam material
(20) have a relaxed shape with essentially uniform
cross-sectional shape and dimensions, as seen per-
pendicularly to the length direction.

The pocket spring mattress of any one of the pre-
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ceding claims, wherein the average diameter of the
openings (9) is within the range 30-70% of the aver-
age diameter of the springs (1), and preferably within
the range 40-60%, and most preferably within the
range 45-55%.

The pocket spring mattress of any one of the pre-
ceding claims as dependent on claim 3, wherein the
casing portions are connected by a continuous weld-
ing around the opening or a plurality of welding points
(10) distributed around the opening (9).

The pocket spring mattress of any of the preceding
claims, wherein the casings form a plurality of strings
(3) interconnected side by side, each string compris-
ing a continuous casing material, said casings being
defined by at least one longitudinal connecting line
extending parallel to the longitudinal direction of the
string and a plurality of transverse connecting lines
extending transversely to the longitudinal direction
of the string, and coil springs arranged in the casings
of the string, wherein the connecting lines are pref-
erably arranged at the side of the springs, and thus
between neighboring springs.

The pocket spring mattress of any one of the claims
1-9, wherein the casings are formed by an upper and
a lower sheet of fabric, the sheets being connected
to each other between the springs to form the pock-
ets.

The pocket spring mattress of any one of the pre-
ceding claims, wherein the piece of foam material
comprises at least two layers of different materials.

The pocket spring mattress of any one of the pre-
ceding claims, wherein the mattress further compris-
es additional second openings, arranged between
the springs.

An apparatus for manufacturing of a pocket spring
mattress, comprising:

a device for enclosing springs in a casing mate-
rial;

a device for forming openings in casing portions
arranged at the first and second ends of the
springs, and optionally to connect said casing
portions to each other through the spring by a
joint; and

a device for inserting pieces of foam material in
said openings, so that a first portion of each
piece of foam material extends towards the first
end of the spring and a second portion of each
piece of foam material extends towards the sec-
ond end of the spring, wherein at least one of
said first and second portions of the pieces of
foam material extends past the first and second
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end of the spring, respectively.

The apparatus of claim 14, comprising a device for
connecting casing portions through the spring, the
device comprising an inserter and a counteracter ar-
ranged at a distance therefrom, the inserter and the
counteracter being adapted to perform a relative dis-
placement towards and away from each other to
bring casing materials at the spring ends of a spring
arranged there between towards each other through
the spring, such that the spring becomes biased, and
an interconnector for forming a joint connecting the
thus brought-together casing materials from the two
spring ends, and a punch for punching an opening
in the interconnection between the casing materials
from the two spring ends.

Amethod formanufacturing a pocket spring mattress
comprising a plurality of interconnected coil springs
enclosed in casings, comprising the steps of enclos-
ing the springs in a casing material, biasing at least
one of the springs, and interconnecting the springs,
the step of biasing the springs comprising the partial
steps of moving casing portions arranged for the
ends of the spring towards each other, through the
spring and interconnecting them by means of a joint,
forming an opening in the joint, through the spring,
and arranging pieces of foam material in said open-
ings, so that a first portion of each piece of foam
material extends towards the first end of the spring
and a second portion of each piece of foam material
extends towards the second end of the spring where-
in at least one of said first and second portions of
the pieces of foam material extends past the firstand
second end of the spring, respectively.

Patentanspriiche

1.

Taschenfederkernmatratze, die eine Vielzahl von
miteinander verbundenen Spiralfedern (1) umfasst,
die in Umhiillungen (2) umschlossen sind, wobei die
Federn ein erstes und ein zweites Ende aufweisen,
wobei bei zumindest einer der Federn Umhiillungs-
abschnitte, die am ersten und zweiten Ende der Fe-
der angeordnet sind, Offnungen (9) durch die Feder
(1) hindurch umfassen, dadurch gekennzeichnet,
dass Stiicke Schaumstoffmaterial (20) in den Off-
nungen (9) angeordnet sind, sodass ein erster Ab-
schnitt (20a) von jedem Stiick Schaumstoffmaterial
in Richtung des ersten Endes der Feder verlauft und
ein zweiter Abschnitt (20b) von jedem Stiick
Schaumstoffmaterial in Richtung des zweiten Endes
der Feder verlauft, wobei der erste und/oder der
zweite Abschnitt (20a, 20b) von den Stiicken
Schaumstoffmaterial (20) Uber das erste bezie-
hungsweise zweite Ende der Feder hinaus verlauft.
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2,

Taschenfederkernmatratze nach Anspruch 1, wobei
sowohl der erste als auch zweite Abschnitt (20a,
20b) von den Sticken Schaumstoffmaterial (20)
Uber das erste beziehungsweise zweite Ende der
Feder hinaus verlaufen.

Taschenfederkernmatratze nach Anspruch 1 oder
2, wobei die Umhillungsabschnitte, die am ersten
und zweiten Ende der Feder angeordnet sind, durch
die Feder (1) hindurch UGber eine Verbindung mitein-
ander verbunden sind, und wobei die Offnungen (9)
in den verbundenen Umhillungsabschnitten ange-
ordnet sind.

Taschenfederkernmatratze nach Anspruch 3, wobei
jedes Stick Schaumstoffmaterial (20) in dem Teil
zusammengedriickt ist, der in der Offnung (9) ange-
ordnet ist, wodurch in dem Stlick Schaumstoffmate-
rial (20) an der Offnung (9) eine Einengung entsteht,
und wobei der erste und zweite Abschnitt (20a, 20b)
von dem Stiuck Schaumstoffmaterial in einer Rich-
tung weg von der Offnung (9) allméhlich in eine gré-
Rere Querschnittsform ibergeht.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei ein Teil des Schaum-
stoffmaterials, das nach aulRen lGiber das erste oder
zweite Ende der Feder hinaus verlauft, Querschnitt-
sabmessungen aufweist, die gréRer gleich dem
Durchmesser des Gangs am oberen oder unteren
Ende der Feder sind, durch den hindurch es verlauft.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei die Stiicke Schaum-
stoffmaterial (20) im entspannten Zustand die Form
eines Quaders oder eines Zylinders aufweisen.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei die Stiicke Schaum-
stoffmaterial (20) im entspannten Zustand lotrecht
zur Langenrichtung betrachtet eine Form mitim We-
sentlichen gleichmaRiger Querschnittsform und -ab-
messungen aufweisen.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei der durchschnittliche
Durchmesser der Offnungen (9) im Bereich von 30
bis 70% des durchschnittlichen Durchmessers der
Federn (1) und vorzugsweise im Bereich von 40 bis
60% und am bevorzugtesten im Bereich von 45 bis
55% liegt.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, sofern abhangig von An-
spruch 3, wobei die Umhillungsabschnitte durch ei-
ne fortlaufende VerschweilRung um die Offnung he-
rum oder eine Vielzahl von SchweilRpunkten (10),
die um die Offnung (9) herum verteilt sind, verbun-
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den sind.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei die Umhillungen eine
Vielzahl von Stréangen (3) bilden, die nebeneinander
miteinander verbunden sind, wobei jeder Strang ein
durchgangiges Umhullungsmaterial umfasst, wobei
die Umhillungen durch mindestens eine Langsver-
bindungsreihe, die parallel zur Langsrichtung des
Strangs verlauft, und eine Vielzahl von quer verlau-
fenden Verbindungsreihen, die quer zur Langsrich-
tung des Strangs verlaufen, sowie Spiralfedern de-
finiert sind, die in den Umhiillungen des Strangs an-
geordnet sind, wobei die Verbindungsreihen vor-
zugsweise an der Seite der Federn und somit zwi-
schen benachbarten Federn angeordnet sind.

Taschenfederkernmatratze nach einem der Anspri-
che 1 bis 9, wobei die Umhiillungen aus einer oberen
und einer unteren Stofflage gebildet sind, wobei die
Lagen zwischen den Federn miteinander verbunden
sind und so die Taschen bilden.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei das Stiick Schaum-
stoffmaterial mindestens zwei Lagen aus unter-
schiedlichen Materialien umfasst.

Taschenfederkernmatratze nach einem der vorher-
gehenden Anspriiche, wobei die Matratze ferner zu-
séatzliche zweite Offnungen umfasst, die zwischen
den Federn angeordnet sind.

Gerat zum Herstellen einer Taschenfederkernmat-
ratze, umfassend:

eine Vorrichtung zum UmschlieRen von Federn
in einem Umhillungsmaterial;

eine Vorrichtung zum Ausbilden von Offnungen
in Umhullungsabschnitten, die am ersten und
zweiten Ende der Federn angeordnet sind und
gegebenenfalls zum Verbinden der Umhil-
lungsabschnitte miteinander durch die Feder
hindurch lber eine Verbindung, und

eine Vorrichtung zum Einfliihren von Stlicken
Schaumstoffmaterial in die Offnungen, sodass
ein erster Abschnitt von jedem Stlick Schaum-
stoffmaterial in Richtung des ersten Endes der
Feder verlauft und ein zweiter Abschnitt von je-
dem Stiick Schaumstoffmaterial in Richtung des
zweiten Endes der Feder verlauft, wobei der ers-
te und/oder der zweite Abschnitt von den Stu-
cken Schaumstoffmaterial Gber das erste bezie-
hungsweise zweite Ende der Feder hinaus ver-
lauft.

Gerat nach Anspruch 14, das eine Vorrichtung zum
Verbinden von Umhillungsabschnitten durch die
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Feder hindurch umfasst, wobei die Vorrichtung ein
Einflhrelementund ein Gegenelement, dasineinem
Abstand dazu angeordnet ist, umfasst, wobei das
Einflhrelement und das Gegenelement so ausge-
legt sind, dass sie eine Relativbewegung aufeinan-
der zu und voneinander weg vornehmen und so Um-
hillungsmaterial an den Federenden einer dazwi-
schen angeordneten Feder durch die Feder hin-
durch zueinander bringen, sodass die Feder vorge-
spannt wird, sowie einen Zwischenverbinder zum
Bilden einer Verbindung, die das so zusammenge-
brachte Umhillungsmaterial von den beiden Fe-
derenden verbindet, sowie ein Stanzelement zum
Stanzen einer Offnung in die Verbindung zwischen
dem Umhdllungsmaterial von den beiden Federen-
den.

Verfahren zum Herstellen einer Taschenfederkern-
matratze, die eine Vielzahl von miteinander verbun-
denen Spiralfedern umfasst, die in Umhillungen um-
schlossen sind, das den Schritt des UmschlieRens
der Federn in einem Umhillungsmaterial, des Vor-
spannens von mindestens einer der Federn und des
miteinander Verbindens der Federn, den Schritt des
Vorspannensder Federn, derdie Teilschritte des Be-
wegens von Umhiillungsabschnitten, die fir die Fe-
derenden angeordnet sind, aufeinander zu, durch
die Feder hindurch und des miteinander Verbindens
derselben tber eine Verbindung, des Ausbildens ei-
ner Offnung in der Verbindung durch die Feder hin-
durch und des Anordnens von Stiicken Schaum-
stoffmaterial in den Offnungen umfasst, sodass ein
erster Abschnitt von jedem Stlick Schaumstoffma-
terial in Richtung des ersten Endes der Feder ver-
lauft und ein zweiter Abschnitt von jedem Stiick
Schaumstoffmaterial in Richtung des zweiten Endes
der Feder verlauft, wobei der erste und/oder der
zweite Abschnitt von den Stiicken Schaumstoffma-
terial Uber das erste beziehungsweise zweite Ende
der Feder hinaus verlauft.

Revendications

Matelas a ressorts ensachés comprenant une plu-
ralité de ressorts hélicoidaux (1) interconnectés en-
fermés dans des enveloppes (2), les ressorts pré-
sentant une premiére et une deuxiéme extrémité,
dans lequel, pour 'un au moins des ressorts, des
parties d’enveloppe disposées aux premiére et
deuxieme extrémités du ressort comprennent des
ouvertures (9) a travers le ressort (1), caractérisé
en ce que des morceaux de matériau en mousse
(20) sont disposés dans lesdites ouvertures (9), de
sorte qu’une premiere partie (20a) de chaque mor-
ceau de matériau en mousse s’étend vers la premie-
re extrémité du ressort et qu'une deuxiéme partie
(20b) de chaque morceau de matériau en mousse
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s’étend vers la deuxiéme extrémité du ressort, dans
lequel 'une au moins parmi lesdites premiére et
deuxiéme parties (20a, 20b) des morceaux de ma-
tériau en mousse (20) s’étend au-dela des premiére
et deuxiéme extrémités du ressort, respectivement.

Matelas a ressorts ensachés selon la revendication
1, dans lequel lesdites premiére et deuxiéme parties
(20a, 20b) des morceaux de matériau en mousse
(20) s’étendent au-dela des premiere et deuxieme
extrémités du ressort, respectivement.

Matelas a ressorts ensachés selon la revendication
1 ou 2, dans lequel les parties d’enveloppe dispo-
sées aux premiére et deuxieme extrémités du res-
sort sont reliées I'une a 'autre a travers le ressort
(1) par un joint, et dans lequel lesdites ouvertures
(9) sont disposées dans lesdites parties d’enveloppe
jointes.

Matelas a ressorts ensachés selon la revendication
3, dans lequel chaque morceau de matériau en
mousse (20) est comprimé dans la partie disposée
dans l'ouverture (9), formant ainsi un resserrement
dans le morceau de matériau en mousse (20) au
niveau de ladite ouverture (9), et dans lequel les pre-
miére et deuxiéme parties (20a, 20b) du morceau
de matériau en mousse s’élargissent progressive-
ment en des formes de section transversale plus
grandes dans une direction opposée a l'ouverture

9).

Matelas a ressorts ensachés selon'une quelconque
des revendications précédentes, dans lequel une
partie du matériau en mousse s’étendant vers I'ex-
térieur au-dela de la premiere ou de la deuxieme
extrémité du ressort présente des dimensions de
section transversale égales ou supérieures au dia-
meétre de spire terminale supérieure ou inférieure du
ressort a travers lequel elle s’étend.

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes, dans lequel les
morceaux de matériau en mousse (20) présentent
une forme relachée d’un cuboide ou d’un cylindre.

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes, dans lequel les
morceaux de matériau en mousse (20) présentent
une forme relachée avec une forme et des dimen-
sions de section transversale essentiellement uni-
formes, vus perpendiculairement a la direction lon-
gitudinale.

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes, dans lequel le dia-
meétre moyen des ouvertures (9) est compris dans
la plage de 30-70 % du diamétre moyen des ressorts
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(1), et de préférence dans la plage de 40-60 %, et
mieux encore dans la plage de 45-55 %.

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes dans la mesure ou
celle-ci dépend de la revendication 3, dans lequel
les parties d’enveloppe sont reliées par une soudure
continue autour de l'ouverture ou par une pluralité
de points de soudure (10) répartis autour de I'ouver-
ture (9).

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes, dans lequel les en-
veloppes forment une pluralité de chaines (3) inter-
connectées cote a cote, chaque chaine comprenant
un matériau d’enveloppe continu, lesdites envelop-
pes étant définies par au moins une ligne de liaison
longitudinale s’étendant parallélement a la direction
longitudinale de la chaine et une pluralité de lignes
de liaison transversales s’étendant transversale-
ment a la direction longitudinale de la chaine, et des
ressorts hélicoidaux disposés dans les enveloppes
de la chaine, dans lequel les lignes de liaison sont
disposées de préférence sur le coté des ressorts, et
donc entre des ressorts voisins.

Matelas a ressorts ensachés selon 'une quelconque
desrevendications 129, danslequelles enveloppes
sont formées par une feuille de tissu supérieure et
inférieure, les feuilles étant reliées 'une a I'autre en-
tre les ressorts pour former les poches.

Matelas a ressorts ensachés selon 'une quelconque
desrevendications précédentes, dans lequel le mor-
ceau de matériau en mousse comprend au moins
deux couches de matériaux différents.

Matelas a ressorts ensachés selon 'une quelconque
des revendications précédentes, dans lequel le ma-
telas comprend en outre des deuxiémes ouvertures
supplémentaires, disposées entre les ressorts.

Appareil de fabrication d’'un matelas a ressorts en-
sachés, comprenant :

un dispositif destiné a enfermer des ressorts
dans un matériau d’enveloppe ;

un dispositif destiné a former des ouvertures
dans des parties d’enveloppe disposées aux
premiére et deuxieme extrémités des ressorts,
et pour relier optionnellement lesdites parties
d’enveloppe les unes aux autres a travers le res-
sort a I'aide d’un joint ; et

un dispositif destiné a insérer des morceaux de
matériau en mousse dans lesdites ouvertures,
de sorte qu’une premiére partie de chaque mor-
ceau de matériau en mousse s’étend vers la pre-
miére extrémité du ressort et une deuxiéme par-
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tie de chaque morceau de matériau en mousse
s’étend vers la deuxiéme extrémité du ressort,
dans lequel 'une au moins parmi lesdites pre-
miere et deuxiéme parties des morceaux de ma-
tériau en mousse s’étend au-dela des premiére
et deuxiéme extrémités du ressort, respective-
ment.

Appareil selon la revendication 14, comprenant un
dispositif destiné a relier des parties d’enveloppe a
travers le ressort, le dispositif comprenant un moyen
d’insertion et un moyen de compensation disposé a
une distance de celui-ci, le moyen d’insertion et le
moyen de compensation étant adaptés pour exécu-
ter un déplacement relatif I'un vers l'autre et I'un a
distance de l'autre pour amener des matériaux d’en-
veloppe situés aux extrémités de ressortd’un ressort
disposé entre euxl'unvers|'autre atravers le ressort,
de maniére a solliciter le ressort, et un moyen d’in-
terconnexion destiné a former un joint reliant les ma-
tériaux d’enveloppe ainsi rassemblés depuis les
deux extrémités de ressort, et un perforateur destiné
a perforer une ouverture dans l'interconnexion entre
les matériaux d’enveloppe depuis les deux extrémi-
tés de ressort.

Procédé de fabrication d’'un matelas a ressorts en-
sachés comprenant une pluralité de ressorts hélicoi-
daux enfermés dans des enveloppes, comprenant
les étapes d’enfermement des ressorts dans un ma-
tériau d’enveloppe, de sollicitation de I'un au moins
des ressorts, et d’'interconnexion des ressorts, I'éta-
pe de sollicitation des ressorts comprenant les éta-
pes partielles de déplacement de parties d’envelop-
pe disposées aux extrémités duressortles unes vers
les autres a travers le ressort et d’interconnexion de
celles-cial'aide d’un joint, de formation d’'une ouver-
ture dans le joint, a travers le ressort, et de disposi-
tion de morceaux de matériau en mousse dans les-
dites ouvertures, de sorte qu’une premiére partie de
chaque morceau de matériau en mousse s’étend
vers la premiere extrémité du ressort et qu’une
deuxiéme partie de chaque morceau de matériau en
mousse s’étend vers la deuxieme extrémité du res-
sort, dans lequel 'une au moins parmi lesdites pre-
miere et deuxiéme parties des morceaux de maté-
riau en mousse s’étend au-dela des premiére et
deuxiéme extrémités du ressort, respectivement.
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