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(67)  The present invention relates to a method and
apparatus for making rolls (200) by rolling a length of
compressed flexible material (201), such as compressed
isolation wool, wherein said method comprises

- tapering the end of said length of compressed flexible
material (203) between a folding roller (101) comprising
grip edges (103) and a roll-up belt (105) providing a sup-
port on one side of said length of compressed flexible
material to maintain the compression of said compressed
flexible material,

- initiating the rolling of said length of compressed flexible
material by rotating the folding roller in a direction where-

A METHOD AND APPARATUS FOR MAKING ROLLS FROM FLEXIBLE MATERIAL, SUCH AS

by a tip (203) of the tapered end of said length of com-
pressed flexible material is bent in the rolling direction
(207) due to a gripping contact between the grip edges
of said folding roller,
- continued rolling of said length of said compressed flex-
ible material (201) while supporting the roll by said roll-up
belt (105) until a roll of a specific size has been obtained.
Thereby an automatic rolling of flexible material is
obtained solving the above-mentioned problems by let-
ting the folding roller (101) ensure that the initiation of
the rolling is in a controlled manner.

Fig. 2b
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Description

[0001] A method and apparatus for making rolls from
flexible material, such as mineral wool.

[0002] The present invention relates to a method of of
making rolls by rolling a length of compressed flexible
material, such as compressed insulation wool. Further,
the invention relates to an apparatus for performing such
a method.

Description of related art

[0003] Insulation wool is used for insulating e.g. hous-
es in order to reduce energy loss. Insulation wool is a
material comprising a lot of air and in order to save space
both when transporting, storing and handling the mate-
rial, it is an advantage to compress the material before
packaging. Obviously, this is not only an advantage when
it comes to insulation wool, but also other material com-
prising air, such as foam used in inter alia furniture, e.g.
in mattresses, could be compressed to save space.
[0004] Itis known to stack and compress compressible
products, such as insulation wool, in the same process.
Another method of compressing and packaging wool is
to compress and roll the wool in wool rolls. Using rolls
can be advantageous in situations where large segments
are to be covered by wool which can be done much faster
by just rolling out the roll instead of having to position a
number of product pieces next to each other.

[0005] When rolling wool rolls, it is of interest to main-
tain the optimum compression while rolling and further
especially when initiating the rolling, the first part of the
wool length may be over-compressed reducing the qual-
ity of the wool. Another problem is thatin the known meth-
ods of rolling, the first rounds of rolling cannot be optimally
controlled which often results in the first roll rotations be-
ing quite random thus bending the material in various
directions.

Summary of the invention

[0006] It is an object of the present invention to solve
at least some of the above-mentioned problems.
[0007] This is obtained by a method of making rolls by
rolling a length of compressed flexible material, such as
compressed isolation wool, wherein said method com-
prises

- tapering the end of said length of compressed flex-
ible material between a folding roller comprising grip
edges and a roll-up belt (105) providing a support on
one side of said length of compressed flexible ma-
terial to maintain the compression of said com-
pressed flexible material,

- initiating the rolling of said length of compressed flex-
ible material by rotating the folding roller in a direc-
tion, whereby a tip of the tapered end of said length
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of compressed flexible material is bent in the rolling
direction due to a gripping contact between the grip
edges of said folding roller,

- continued rolling of said length of said compressed
flexible material while supporting the roll by said roll-
up beltuntil aroll of a specific size has been obtained.

[0008] Thereby, an automatic rolling of flexible material
is obtained solving the above-mentioned problems by
letting the folding roller ensure that the initiation of the
rolling is in a controlled manner.

[0009] In an embodiment, the folding roller is square-
shaped, and the four corners are the grip edges.

[0010] Tests have shown that such configuration gives
good rolling

[0011] Inanembodiment, said continued rolling is per-
formed by the roll-up belt supporting the outer roll layer
and moving along the outer surface of the outerroll layer.
[0012] Thereby, the outer surface of the roll is under
control during rolling, whereby control is optimised and
the end result is improved.

[0013] Inanembodiment, the roll-up belt is moved be-
tween a set of inlet rollers, wherein one of said rollers is
a dynamic inlet roller, and wherein said dynamic inlet
roller is moved towards said second inlet roller as the roll
size increases and a roll-up belt pocket is created next
to said inlet rollers.

[0014] Thereby, a belt pocket is generated behind the
inlet rollers after the folding roller has ensured the quality
of the initial rolling. Then, the belt pocket handles the
remaining rolling.

[0015] In an embodiment, said dynamic inletroller has
afirst position during initiation of the folding, in which first
position the circumference of said dynamic inlet roller is
adjacent the circumference of the folding roller.

[0016] Thereby and by having a sufficiently small dis-
tance between the circumferences of the dynamic inlet
roller and the folding roller, respectively, insulation ma-
terial is blocked from passing between the rollers and is
forced to fold in the direction according to the roll to be
made.

[0017] In an embodiment, said dynamic inlet roller is
connected to the folding roller rotation axis via a connec-
tion arm, and wherein said arm is rotated around the fold-
ing roller rotation axis to move the dynamic inlet roller.
[0018] Thereby, the dynamic inlet roller can easily
move relative to the folding roller, and if the folding roller
is moved in a vertical direction, the dynamic inlet roller
moves correspondingly.

[0019] Inanembodiment, the tapering of the insulation
material is obtained by moving the length of insulation
material between an upper compression belt and a lower
compression belt, and wherein the compression belts are
inclined relative to each other, whereby the distance be-
tween their transport surfaces decreases in their trans-
port direction.

[0020] Thereby, the compression of the insulation ma-
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terial moving along the surface of the lower compression
belt is gradually increased.

[0021] Inanembodiment, said upper compression belt
is connected to said folding roller via a connecter.
[0022] Thereby, the position of the folding roller and
the upper compression belt can be changed simultane-
ously.

[0023] In an embodiment, said folding roller is move-
able in a direction parallel to the moving direction of the
insulation material being fed to the rolling process.
[0024] Thereby, the folding roller can maintain rolling
contact to the roll as the roll increases.

[0025] Furthermore, it should be noted that the claims
as currently on file define one scope of protection, but a
separate divisional application, which focusses on the
combination of a tablet holding housing and the pivot
fitting disclosed in the present specification, could also
be filed in the future.

Brief description of the drawings

[0026] In the following, the invention will be described
in greater detail with reference to embodiments shown
by the enclosed figures. It should be emphasised that
the embodiments shown are used for example purposes
only and should not be used to limit the scope of the
invention.

[0027] The following figures are used to describe em-
bodiments of the present invention, wherein

Figs. 1aand 1billustrate an embodiment of elements
in an apparatus performing a rolling according to the
present invention,

Figs. 2a-2f illustrate the method of rolling using the
embodiment of Fig. 1,

Figs. 3a-c illustrate an alternative embodiment of el-
ements performing an alternative method of rolling
according to the present invention.

[0028] Detailed description of the embodiments.

[0029] Figs. 1a and 1b illustrate an embodiment of el-
ements in an apparatus performing a rolling according
to the present invention. The elements are part of a ma-
chine for rolling and packaging insulation material and
only elements of relevance to the method of rolling will
be described in the following. It is further to be noted that
a number rollers are present where an arrow 115 illus-
trates their rotating direction during rolling. The elements
will initially be described from left (description of Fig. 1
a) to right (description of Fig. 1b) which is also the direc-
tion, wherefrom the length of flexible material is to be fed.
[0030] Fig. 1a illustrates an upper compression belt
109 and a lower compression belt 107 positioned above
each other to receive the insulation material between the
two belts. Each belt is a conventional transporting belt,
where a belt rotates around rollers and the rotating di-
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rection and also the transport direction are illustrated by
the arrows 115. The upper compression belt 109 is
mounted in an inclined manner relative to the lower com-
pression belt 107, whereby the distance decreases be-
tween the two belts in the transport direction of the trans-
porting belt. This decrease in distance compresses the
insulation material between the belt as the insulation is
moved along the transport belts. Further, the upper com-
pression belt 109 is connected to further elements 119
(explained later) and together with these further ele-
ments, an upper rolling part is formed 123, and this entire
upper rolling part is moveable in the direction illustrated
with the arrow 117 parallel to the transport surface of the
lower compression belt 107.

[0031] In Fig. 1b, the upper compression belt is con-
nected to a folding roller 101 via a connecter 124, and
the connecter 124 ensures that the position of the folding
roller is fixed relative to the upper compression belt 109.
The folding roller 101 rotates as indicated by the arrow
and is shaped as a square, wherein each corner of the
square forms a grip edge 103.

[0032] In one embodiment, the folding roller could be
made of steel, having a steel surface, but other materials
could also be used, such as aluminium. Further gripping
edges could also be obtained via a star shape (where
more edges are present around the surface). Generally,
more edges would ensure a more continuous grip with
the insulation wool, but also the size of the gripping edges
matters when enabling the folding roller to force the tip
of the insulation material in the rolling direction. There-
fore, a compromise has to be made between number of
edges and size of edges.

[0033] The folding roller is further connected to a dy-
namic inlet roller 111 via a connection arm 125, and the
connection arm can move along the arrow 127.

[0034] Thedynamicinletroller 111 rotates as indicated
by the arrow, and a roll-up belt is moved (as indicated by
the arrow) between the folding roller 101 and the dynamic
inlet roller. Another inlet roller 113 ensures that the roll-
up belt between inlet roller 113 and the dynamic inlet
roller and the folding roller is tightened and has an angle
suitable for initiating the rolling.

[0035] Before feeding a length of insulation material to
the apparatus to initiate that a rolling up cycle starts, the
position of the machine parts are as shown in Figs. 1 a
and 1 b.

[0036] In Fig. 2a, the insulation material 201 is fed to
the apparatus, and as it moves along the transport sur-
face of the lower and upper compression belt, the mate-
rial is compressed and becomes tapered. The tip 203 of
the length of insulation material is the most compressed
part of the insulation material. At this point, rolling has
not yet started.

[0037] InFig. 2b the insulation material enters the roll-
ing process. Due to the angle of the roll-up belt and the
pressure between the roll-up belt and the folding roller,
the insulation material makes a curvature on the roll-up
belt.
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[0038] In Fig. 2c, the rolling is initiated. The insulation
material has reached the rotating folding roller 101,
where the edges of the square-shaped folding roller force
the tip of the material downwards against its own upper
surface. The roll-up belt moves in the direction of the
arrow, and as the amount of insulation material between
inlet rollers increases, also more of the roll-up belt is
present to support the rolled part and maintain the com-
pression of the rolled part. Further, the moving of the roll-
up belt in the direction of the arrow enables the roll-up
belt to assist in the rolling. The distance between the
circumference of the folding roller and the dynamic inlet
roller is small, whereby insulation materiel cannot pass
between them and is forced into contact with the edges
of the squared folding roller and to bent to initiate the
rolling.

[0039] In Fig. 2d, the initiation of the rolling is almost
finished, and insulation roll has almost started to roll up
solely due to the support and movement of the roll-up
belt. The initiation is however still in process, and the
folding roller still ensures that the tip of the material gets
down towards its own upper surface. The insulation ma-
terial is still compressed partly due to the tension of the
roll-up belt moving along the surface and supporting the
roll.

[0040] InFig. 2e, the diameter of the insulation roll has
increased its size, and the upper compression belt has
been moved to the left in the horizontal direction (illus-
trated by the arrow). At this point, the dynamic inlet roller
is about to move downwards.

[0041] In Fig. 2f, the dynamic inlet roller has moved
downwards and is positioned above the other inlet roller,
whereby a roll-up belt pocket is generated on the side
for supporting the roll to maintain its compression and
for guiding the rolling of the insulation material.

[0042] This can then be continued until sufficient ma-
terial has been rolled and thereafter, the roll is foil-
wrapped (e.g. by feeding foil to the system), and the in-
sulation roll can be released from the apparatus.
[0043] Figs. 3a-c show an alternative embodiment of
elements performing an alternative method of rolling
compressed insulation material according to the present
invention. Arrows are shown to illustrate the rotation di-
rection of the rollers and or movements of elements. In
this apparatus, the insulation material 303 is already part-
ly compressed before entering the apparatus.

[0044] The apparatus comprises a roller belt 301. The
roller belt 301 has two rollers around which a belt is
mounted. Above the roller belt 301, a moveable upper
surface 311 is positioned, and the distance between the
roller belt 301 and the moveable upper surface 311 en-
sures that a compression of the compressed insulation
material being fed to the apparatus is maintained. The
moveable upper surface is further connected to a folding
roller 305. Further, roll-up belt 303 is positioned along
surfaces of the folding roller 305, and two inlet rollers
307, 309. The inlet rollers are positioned to maintain a
stretched rolling belt 305 between the inlet rollers 307,
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309 and the folding roller 305, whereby the insulation
material 303 will be pushed towards the roll-up belt 303
and forced between the roll-up belt 303 and the folding
roller 305.

[0045] In Fig. 3a, a further compression of the com-
pressible material has begun, and the end of the insula-
tion material is tapered being moved and compressed
between the moveable upper surface 311 and the roll-
up belt 303.

[0046] In Fig. 3B, the insulation material continues be-
tween the folding roller 305 and the roll-up belt 303, where
it is further compressed, and a tip 313 of the insulation
material is positioned between the folding roller and the
roll-up belt.

[0047] In Fig. 3c, the folding roller changes its rotating
direction and due to the contact between the tip of the
insulation material as well as the surface of the folding
roller, the tip is folded in the rolling direction. Further, by
continuing this process, the rolling will continue and as
the roll grows larger, the folding roller is moved gradually
away (indicated by arrow) from the roll to make space
for the increasing roll size. The gradual movement is to
ensure that the folding roller maintains the contact with
the roll to ensure pressure is maintained and to maintain
contact between the roll of material and the roll-up belt.
[0048] This can then be continued until sufficient ma-
terial has been rolled and thereafter, the roll is foil-
wrapped (e.g. by feeding foil to the system), and the in-
sulation roll can be released from the apparatus.

Claims

1. A method of making rolls (200) by rolling a length of
compressed flexible material (201), such as com-
pressed isolation wool, wherein said method com-
prises

- tapering the end of said length of compressed
flexible material (203) between a folding roller
(101) comprising grip edges (103) and a roll-up
belt (105) providing a support on one side of said
length of compressed flexible material to main-
tain the compression of said compressed flexi-
ble material,

- initiating the rolling of said length of com-
pressed flexible material by rotating the folding
roller in a direction, whereby a tip (203) of the
tapered end of said length of compressed flex-
ible material is bent in the rolling direction (207)
due to agripping contact between the grip edges
of said folding roller,

- continued rolling of said length of said com-
pressed flexible material while supporting the
roll by said roll-up belt until a roll of a specific
size has been obtained.

2. A method according to claim 1, wherein the folding
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roller is square-shaped, and the four corners are the
grip edges.

A method according to claims 1-2, wherein said con-
tinued rolling is performed by the roll-up belt support-
ing the outer roll layer and moving along the outer
surface of the outer roll layer.

A method according to claims 1-3, wherein the roll-
up belt is moved between a set of inlet rollers (111,
113), wherein one of said rollers is a dynamic inlet
roller (111), and wherein said dynamic inlet roller
(111) is moved towards (127) said second inlet roller
(113) as the roll size increases and a roll-up belt
pocket is created next to said inlet rollers.

Amethod according to claim 4, wherein said dynamic
inlet roller has a first position during initiation of the
folding, in which first position the circumference of
said dynamic inlet roller is adjacent the circumfer-
ence of the folding roller.

A method according to claims 4-5, wherein said dy-
namic inlet roller is connected to the folding roller
rotation axis via a connection arm (115), and wherein
said arm is rotated around the folding roller rotation
axis to move the dynamic inlet roller.

A method according to claims 1-6, wherein the ta-
pering of the insulation material is obtained by mov-
ing the length of insulation material (201) between
an upper compression belt (109) and a lower com-
pression belt (107), and wherein the compression
belts are inclined relative to each other, whereby the
distance between theirtransport surfaces decreases
in their transport direction.

A method according to claim 7, wherein said upper
compression belt is connected to said folding roller
via a connecter (124).

A method according to claims 1-8, wherein said fold-
ing roller is moveable in a direction parallel to the
moving direction of the insulation material being fed
to the rolling process.

An apparatus for performing the method according
to claims 1-9.
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