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(57) Abstract; Cylindrical foam body (1) with a central
cavity (9), whereby the foam body (1) is formed by a
curved flexible toam strip (2) of which two opposite
ends (3) are fastened together, whereby the foam body
has a height (H), whereby the strip 2 has a length (L), a
height (h) and a width (b), whereby atter forming the
foam body (1) the longitudinal direction (L) of the strip
2 Is the height direction (H) of the foam body (1),
whereby the foam body (1) has an outside (5) and an in-
side (8), characterised in that the foam body (1) is
provided on its outside (5) with two or more grooves
(7) that extend over the height (H) of the foam body (1)
and which only cut into the foam body (1) over a part of

the distance between the outside (5) and the inside (8).
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Cylindrical foam body, use thereof and method for producing

this.

5 The present invention relates to a cylindrical foam body,

the use thereof and a method for producing such a foam body

More specifically the 1invention 1s intended to be used as
foam springs 1in mattresses and pillows. The use of
10 essentially cylindrical curved foam strips to act as a

spring in a mattress or pillow 1s well known, for example

in WO 2010/121333.

The market share of such foam springs for use 1n mattresses
15 and similar 1s increasing, at the expense of steel springs,

on account of the greater durability and better comfort.

Such foam springs are generally made of flexible
polyurethane foams, including cold foams and viscoelastic

20 foams, but now and agalin also latex foam.

The best foam springs are made from strips cut from foam
blocks that are produced 1n a continuous casting process,
called ‘slabstock’ blocks, whereby the strips are bent
25 around and the ends are glued together. Strips are hereby

cut through in various places so that passages occur 1n the

wall of the foam spring. The bending around creates a

stress in the foam spring that turns out to be essential
for good spring characteristics.

30
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Attempts to form foam springs 1n another way, for example
in a mould or by cutting from foam blocks, have only had
limited success. The springs have too 1low a load bearing
capacity for the application and such a production method

5 1s expensive and ylelds a lot of waste.

However, disadvantages of known foam springs under bending

stress are:

10 - because the foam is cut through in a number of places, it
loses a lot of its load bearing capaclty and a foam with a
relatively high density must be used. This 1s relatively
expensive and of course leads to a relatively heavy end
product;

15
- a certain width of a foam strip yields a foam spring of a
certain diameter, irrespective of the quantity and size of
the cuts. This means that the diameter of the foam spring
can only be adjusted by adapting the size of the foam

20 strip, which 1is laborious and goes against easy automated

production with a limited stock of raw materials.

It would be theoretically optimum to be able to bend a non-
perforated foam strip around into a foam spring. However,
25 this has the drawback that 1t creates such high internal

stresses in parts of the foam spring.

For example, a foam strip of 190 mm and a height of 30 mm
will have to stretch approximately 70% on 1ts outside if

30 1ts ends are to be glued together.
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This means that the foam structure formed will deform:
firstly the inside of the foam spring can be compressed in
an uncontrolled and irreproducilible way due to the stress on

the outside, so that a variable 1rreproducible result is

oObtalned.

Secondly the foam spring 1s not homogeneous: at the
location of the adhesive it has a different structure than
in other places. As a result of the stress on the outside,

a drop-shaped cross-section will be obtained instead of the

desired round cross-section.

The purpose of the present 1invention 1s to provide a
solution to the aforementioned and other disadvantages, by
providing a cylindrical foam body with a central cavity,
whereby the foam body is formed by a curved, and thus under
bending stress, flexible foam strip of which two opposite
ends are fastened together, whereby the foam body has a
height, whereby the strip has a 1length, a height and a
width, whereby the 1longitudinal direction of the strip,
after forming the foam body, 1s the height direction of the
foam body, whereby the foam body has an outside and an
inside, whereby the foam body 1is provided on 1its outside
with two or more grooves that extend over the height of the

foam body and which only cut into the foam body over a part

of the distance between the outside and the 1nside.

This has the advantage that only limited stresses occur on
the outside of the foam body because the grooves open up

and as a result the necessary stretching on the outside of
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the foam body 1s reduced, so that the above-mentioned

deformation does not occur or only to a limited extent.

It 1s however important that a certain bending stress

remains 1n order to provide strength and stability to the

foam body.

Such a foam body can then be used as a foam spring in

mattresses, cushions and pillows.

Such a foam body can also be produced without waste being
generated: all, or practically all, of the foam 1in the
strip 1s used, and 1s also effectively used to provide the

load bearing capacity and elasticity 1n the application.

A further advantage 1is that foam bodies of different

diameters can be produced from a foam strip of certain
dimensions, by adjusting the number, and to a lesser extent

the depth, of the grooves which makes industrial production

cheaper.

Springs of different hardness can also be made from a foam
strip of certain dimensions and of a certain quality by

adjusting the depth, and to a lesser extent the number, of

the grooves.

In a preferred embodiment, before the foam body 1s formed,

the flexible foam strip 1s provided with cuts, 1n other

words incisions, that extend over one length distance of

the strip, which corresponds to the full height of the foam
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body, whereby after formation of the foam body the

incisions form the grooves 1in the foam body.

In this way no waste foam is formed which 1s attractive
from cost and environmental considerations. It 1s also easy

to make the cuts with a simple tool.

In another preferred embodiment, before the foam body 1is
formed, the flexible foam strip 1s provided with milled
grooves that extend over a length distance of the strip
that corresponds to the full height of the foam body,
whereby the grooves 1n the foam strip form the grooves 1in

the foam body after formation of the foam body.

The advantage of this 1s that the end of the grooves 1in the
foam strip can be rounded, and generally will be because a

foam cutter simply cannot, or only with extreme difficulty,

be made thin, such that the risk of tear initiation during

or after bending around in these places 1s reduced.

Hereby some cutting residues are indeed generated, but this
1s not to be considered as waste, because this 1s material
that 1s removed from the corners of the teeth between the
grooves, whereby this material does not provide any useful
contribution to the elastic properties of the foam body, so

that thilis cannot be considered as a waste 0of raw materials.

In a further preferred embodiment, before the foam body 1is
formed, the flexible foam strip is provided with a regular
wave pattern that is made over the entire surface of the

strip, whereby the waves extend essentially perpendicular



10

15

20

29

30

CA 02977671 2017-08-03

WO 2016/123680 PCT/BE2016/000009

to the longitudinal direction of the strip and whereby the
wave troughs form the grooves 1n the foam body after

formation of the foam body.

Such a wave pattern can easlily be made by a convoluter

machine, which 1is well known 1n the foam processing
industry, whereby two strips of foam with a wave pattern
are produced simultaneously so that this 1s extremely

advantageous from a cost polint of view.

In preferred embodiments the number of the said grooves in
the foam body 1is six or more, and preferably eight or more.
This better enables a cvylindrical form to be obtained than

with a lower number of grooves.

In preferred embodiments the flexible foam strip 1is
composed of more than one sub-strip 1n 1ts 1longitudinal
and/or transverse direction and/or height direction, thus
from a number of foam strips with possible different

properties connected together.

As a result the elastic behaviour can be wvaried.

The 1nvention further concerns the use of a foam body
according to the invention as a spring 1n a mattress or
pillow. Hereby the springs are used with thelir height
direction 1n the direction 1n which the greatest force 1s

exerted during use of the mattress or pilllow, normally the

vertical direction.



CA 02977671 2017-08-03

WO 2016/123680 PCT/BE2016/000009

Furthermore, the 1nvention concerns a method for making a
cylindrical foam body that comprises the following steps in

order:

5 A: a flexible foam strip 1s provided with cuts, grooves or

a wave pattern;

B: the flexible foam strip 1s bent around and two ends of
the strip are connected together to fix the rounded
10 position, whereby the axis around which the strip is curved
runs entirely or essentially parallel to the cuts, grooves

Or wave pattern.

With the intention of better showing the characteristics of
15 the 1invention, preferred embodiments of a foam body
according to the invention are described herelinafter by way
of an example, without any limiting nature, with reference

to the accompanying drawlngs, wherein:

20 figure 1 schematically shows a perspective view of a
foam body according to the invention;
figure 2 shows a starting product for the production
Oof the foam body of figure 1;
figure 3 schematically shows a perspective view of an

25 alternative foam body according to the invention;

figure 4 shows a starting product for the production
of the foam body of figure 3;
figure 5 shows a partial side view and a partial

cross—-section of a tool for producing the starting

30 product of figure 4;



CA 02977671 2017-08-03

WO 2016/123680 PCT/BE2016/000009

figure 6 schematically shows a perspective view of
another alternative foam Dbody according to the
invention; and

figure 7 shows a starting product for the production

5 of the foam body of figure 6.

The foam body of figure 1 1is formed by an essentially
cylindrical curved strip of foam, as shown in figure 2, of
which two ends 3 are glued together and thereby form an

10 adhesive seam 4 in the foam body 1.

The foam body has a helght of approximately 12 cm and a
dliameter of approximately 10.5 cm. The wall thickness is

approximately 2.5 cm.

15
On the outside 5 of the foam body 1, the foam body 1 1is
provided with thirteen teeth 6 and grooves 7, which in this
example are V-shaped and which extend parallel to the
height direction H over the entire height H.

20

The inside 6 of the foam body 1 defines a central cavity 9

in the foam body 1.

On account of the fact that it 1s under bending stress,

25 such a foam body 1 1s highly suilitable for use as a foam

spring to accommodate forces in the vertical direction.

A mattress can be formed, for example, by tens to hundreds
of such foam bodies 1 placed next to one another and

30 provided with a covering layer.
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Such a foam body 1 can be produced very easily by taking a
rectangular strip 2 of flexible polyurethane foam with a
height h of 2.5 cm, a width b of 18 cm and a length L of 12
cm, as shown in figure 2, and providing this with thirteen
cuts 10 at a reqular distance from one another that each
run over the entire length L and which have a depth A of 15

cm from the top surface 11 and which do not cut through the

strip 2 down to the bottom surface 12.

Such cuts 10 can be made using rotating blades for example.

Hereby to prevent confusion it 1s noted that 1n this
example the dimension of the strip 2 that is 1ndicated as

the width b is greater than the dimension that 1s indicated

as the length L.

The strip 2 1s then bent around 1in the 1longitudinal
direction L as indicated by the arrow P, after which the

two ends 3 of the strip 2 are glued together.

Hereby the cuts 10 1in the strip 2 are pulled open 1into
grooves 7 and the foam body 1 thus formed. As a result they
enable the foam body 1 to be formed without the foam being
significantly compressed on the 1inside 8 and without the

adhesive seam 4 resulting 1n a significant deformation of

the foam body 1.

Alternatively, such a foam body 1 can be produced

continuously by unrolling a foam strip 2 rolled-up 1n the

transverse direction b, then by guiding 1t through a

cutting device in which the strip 2 is provided with cuts
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10

10 1n the 1longitudinal direction L, then by guiding it

through a bending device and a gluing device 1n which the

strip 2 1s bent around i1n the longitudinal direction L and
the sides are glued together to form a tube structure, from

which pileces can finally be cut off that correspond to the

deslred height H of the foam body 1.

The alternative foam body 1 illustrated in figure 3 and the
foam strip illustrated 1in figure 4, differ from the
embodiment of figures 1 and 2 by the strip being provided
with grooves 13 instead of cuts 10. These grooves 13 have a

rounded end 14. Hereby the number of grooves 14 is ten.

When beling bent around into a foam body the grooves 13 in
the foam strip 2 become substantially wider until they form
grooves 7 1n the foam body 1. The rounded end 14 of the

grooves 7 reduces the risk of tear formation, which 1is the

largest at this location in the formed foam body 1.

Such a foam strip 2 can easily be produced by guiliding an

unprocessed foam strip under a foam cutter 15 that rotates

in the direction of arrow Q as shown in figure 5.

The alternative foam body 1 1llustrated in figure 6 and the

foam strip 2 1illustrated in figure 7, differ from the
embodiment of figures 1 and 2 by the strip 2 being provided

with a wave pattern that is made with a convoluter machine.

In such a machine foam 1s guided between toothed rollers,

which compress the foam or not depending on the location,

and cut in this position in the longitudinal direction, so
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that differences 1n height occur between parts of the foam
that were compressed when they were cut and parts that were

not compressed when they were cut.

The number of wave troughs 16 1n the wave pattern i1s nine

in this example.

When being bent around into a foam body 1 the wave troughs
16 in the foam strip become substantially wilider until they

form the grooves 16 i1n the foam body 1.

In order to obtain a foam spring with an equal diameter D
to the above two embodiments, in thilis embodiment the length
L of the strip 2 has to be taken to be ten to twenty %

greater.

It will be clear that the elastic properties of the foam
body 1 can be easily adjusted, of course by adjusting the
nature of the foam, but also by adjusting the depth A, the
number and form of the cuts 10, grooves 13 and wave troughs

16.

The present invention 1s by no means limited to the
embodiment described as an example and shown 1in the

drawings, but a foam body according to the invention can be

realised in all kinds of forms and dimensions, without

departing from the scope of the invention.
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Claims.

1.- A cylindrical foam body (1) with a central cavity (9),
whereby the cylindrical foam body (1) is formed by a foam
strip (2) of which two opposite ends (3) are fastened
together, whereby the c¢ylindrical foam body has a body
height (H), whereby the foam strip (2) has a strip length
(L), a strip height (h) and a strip width (b), whereby

after forming the cylindrical foam body (1) a longitudinal

direction (LD) corresponding to the strip length (L) of the
foam strip (2) 1s a height direction (HD) corresponding to
the body height (H) of the c¢ylindrical foam body (1),
whereby the c¢ylindrical foam body (1) has an ocutside (5)
and an 1nside (8), characterised in that the cylindrical
foam body (1) 1s provided on the outside (5) with two or
more grooves (7) that extend over the body height (H) of
the cylindrical foam body (1) and which only cut into the
cylindrical foam body (1) over a part of a distance between

the outside (5) and the inside (8).

2.- The cylindrical foam body according to claim 1,
characterised i1n that before forming the cylindrical foam
body (1) the foam strip (2) 1s provided with cuts (13) that
extend over the strip length (L) of the strip (2) that
corresponds to the body height (H) of the cylindrical foam
body (1), whereby after formation of the c¢ylindrical foam
body (1) the cuts (13) form the grooves (7) 1in the

cylindrical foam body (1).

CA 2977671 2019-06-27
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3.- The c¢ylindrical foam bedy according to c¢laim 1 or 2,
characterised 1n that before forming the cylindrical fcam
body the foam strip (2) 1s provided with wmilled grooves
(13) that extend over the strip length (L) of the foam
strip (2) that corresponds to the body height (H) o©f the
cylindrical foam body (1), whereby after formation of the
cylindrical foam body (1) the milled grooves (13) in the

foam strip (2) form the grooves (7) in the cylindrical foam

body (1).
4.- The cylindrical foam body according to any one of
claims 1-3, characterised 1n that before forming the

cylindrical foam body (1) the foam strip (2) 1s provided
with a regular wave pattern defining waves extending over
an entire surface (11) of the foam strip (2), whereby the

waves extend essentially perpendicular to the longitudinal

direction (LD} of the foam strip (2) and whereby, after
formation of the cylindrical foam body (1), wave troughs
(16) of the waves form the grooves (7) 1in the cylindrical

foam boay (1).

5.- The c¢ylindrical foam body according to any one of
claimgs 1-4, characterigsed in that the number of the grooves

(7) 1n the cylindrical foam body 1is six or more.

6.- The cylindrical foam body according to any one of
claims 1-5, characterised 1in that the groocves (7) 1in the

cylindrical foam body (1) run parallel to the height

direction (HD) of the cylindrical foam body (1).

CA 2977671 2019-06-27
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7.- The cylindrical fcocam body according to any one of
claims 1-6, characterised 1n that the foam strip (2) 1s

composed of more than one sub-strip 1n 1ts longitudinal

direction (LD).

8.- The cylindrical foam body according to any one of
clalms 1-7, characterised 1n that the foam strip (2) 1is
composed of more than one sub-strip 1n a transverse

direction corresponding to the strip width (b).

9.- The cylindrical foam body according to any one of
claims 1-8, characterised 1in that the foam strip (2) 1s

composed of more than one sub-strip 1in the height direction

(HD) .

10.- A use of a cylindrical foam body (1) according to any

one of claims 1-9 as a foam spring in a mattress or pillow.

11.- A method for making a cylindrical foam body (1),
characterised 1n that 1t comprises the following steps in
order:

A: a foam strip (2) 1s provided with cuts (5), grooves (13)
Oor a wave pattern that do not bridge the distance between a
top surface (11) and a bottom surface (12) of the foam
strip (2),

B: the foam strip (2) 1s bent around and two ends (3) of
the foam strip (2) are connected together to fix the
rounded position, whereby the axis around which the foam
strip (2) 1s curved runs entirely or essentially parallel

to the cuts (5), grooves (13) or wave pattern.

CA 2977671 2019-06-27
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12. The method according to claim 11, characterised in that

immedlately after step B the cylindrical foam body (1) is
cut from the foam strip (2) to a body height (H) that 1is

desired.

13. The method according to c¢laim 11, characterised in that

before step B the foam strip (2) has a strip length (L)
that corresponds to a body height (H) of the cylindrical
foam body (1) that 1s desired, whereby the cuts or grooves
10 extend over the entilirety of the strip length (L) of the

foam strip (2) or whereby the wave pattern extends over an

entire surface (11) of the foam strip (2).

14. The method according to any one of claims 11-13,
15 characterised 1n that the cylindrical foam body (1) 1is in

accordance with any one of claims 1 to 9.

CA 2977671 2019-06-27
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