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(57) Abstract : This winding device for the formation of fibrous rolls comprises: - a first conveyor belt (3) and a second conveyor 
belt (4), - a movable compression roll (52) which delimits, together with guiding surfaces (37, 47) of the conveyor belts (3, 4), a 
winding zone (10), - a movable precompression belt (7) having an upstream roll, and a downstream assembly (74, 75, 76) having a 
curved downstream end (76) and a strip (71) which is wound around the upstream roll and the downstream assembly (74, 75, 76).  
The strip (71) held taut against the downstream assembly (74, 75, 76) forms, opposite the guiding surface (37) of the first conveyor 
belt (3), a moving precompression surface (79) of a fibrous mat to be wound, this precompression surface (79) being the precom
pression element closest to the winding zone (10).  

(57) Abr6g6 : Ce dispositif enrouleur pour la formation de rouleaux fibreux comprend: -un premier tapis 
[Suite sur la page suivante]
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convoyeur (3) et un deuxi&me tapis convoyeur (4), -un rouleau mobile de compression (52)qui d6limite, avec les surfaces de gui 
dage (37, 47) destapis convoyeurs (3, 4), une zone d'enroulement (10), -un tapis mobile de pr6compression (7) comportant un rou 
leau amont, un ensembleaval (74, 75, 76) ayant une extr6mit6 avale incurv6e (76)et une bande (71) qui s'enroule autour durouleau 
amont et de ensemble aval (74, 75, 76). La bande (71) tendue contre ensemble aval (74, 75, 76) forme, en regard de la surface 
de guidage (37) dupremier tapis convoyeur (3), une surface d6filante de pr6compression (79) d'un matelas fibreux A enrouler, cette 
surface de pr6compression (79) 6tant l'616ment de pr6compression le plus proche de la zone d'enroulement (10).



WINDING DEVICE 

The present invention relates to a winding device for 

the formation of compressed fibrous rolls from 

5 compressible flexible fibrous mats.  

In order to reduce the size of flexible fibrous mats, 

it is known to wind them on themselves in the 

compressed state, which makes it possible to obtain 

10 rolls with a reduced diameter. In particular, it is 

conventional to wind around themselves fibrous mats 

based on inorganic fibers, in particular glass fibers 

or rock fibers, which are designed for thermal and/or 

acoustic insulation of buildings, vehicles or machines.  

15 These fibrous mats, which generally have a density of 

between 5 and 50 kg/M 3, are wound on themselves with 

high compression levels, such as to reduce the 

transport and storage costs.  

20 The operation of winding a fibrous mat must be carried 

out under controlled conditions, in order not to exceed 

a maximum permissible compression level of the mat, 

beyond which there is a risk of deterioration of the 

fibers and of the potential bonding agent constituting 

25 the mat. Preferably, the winding operation is optimized 

such that the compression level is regular along the 

entire length of the mat, and is designed not to damage 

the fibers and the bonding agent. This therefore 

ensures both that the size of the fibrous mat in the 

30 wound state is minimized, and that, when it is unwound, 

the fibrous mat regains its thickness and its nominal 

insulating characteristics.  

US 6,109,560 A describes a winding device for winding 

35 fibrous mats, comprising a horizontal conveyor, a 

dorsal conveyor, and a compression roller which delimit 

a winding area between one another. In this device, a 

9134198_1 (GHMatters) P98793.AU



- 2 

third conveyor is disposed above the horizontal 

conveyor, such as to converge with the latter toward 

the winding area. The third conveyor is designed to 

ensure pre-compression of the fibrous mat before it 

5 enters the winding area. In US 6,109,560 A, the mat is 

compressed to the compression level required for the 

winding by a pre-compression plate which extends at the 

front of the third conveyor, and projects into the 

winding area. During a winding operation, the mat 

10 placed on the horizontal conveyor moves under the pre

compression plate. This results in a substantial 

friction force at the interface between the mat and the 

pre-compression plate, which is all the greater the 

higher the speed of movement of the mat. However, a 

15 friction force of this type can damage the mat, and in 

particular degrade its qualities of regaining 

thickness, and therefore its insulating qualities.  

It is these disadvantages which the invention intends 

20 to eliminate more particularly, by proposing a winding 

device which permits winding of a fibrous mat with a 

high level of compression, while limiting the risks of 

damaging the mat, in particular for high speeds of 

movement of the mat.  

25 

For this purpose, the subject of the invention is a 

winding device for the formation of fibrous rolls from 

compressible fibrous mats, comprising: 

- a first conveyor and a second conveyor with guide 

30 surfaces which form an acute angle between one another; 

- a movable compression roller which is disposed in 

the acute angle between the guide surfaces, with the 

compression roller and the guide surfaces delimiting a 

winding area; 

35 - a movable pre-compression conveyor, a face of 

which faces the guide surface of the first conveyor, 
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and converges with the latter toward the winding area, 

the pre-compression conveyor comprising: 

o an upstream roller at its end which is furthest 

from the winding area; 

5 o a downstream assembly at its end which is closest 

to the winding area, the downstream assembly 

having a curved downstream end; and 

o a belt which is wound around the upstream roller 

and the downstream assembly, 

10 characterized in that, facing the guide surface of the 

first conveyor, the belt is held under tension against 

the downstream assembly and forms a circulating pre

compression surface for pre-compression of a fibrous 

mat to be wound, this pre-compression surface being the 

15 pre-compression element which is closest to the winding 

area.  

Within the context of the invention, a pre-compression 

element means any element which, in association with 

20 the guide surface of the first conveyor, ensures 

compression of the mat before it enters the winding 

area.  

By means of the invention, the required level of 

25 compression of the mat is obtained from a pressure 

force exerted on the mat by the pre-compression 

surface, which is the pre-compression element closest 

to the winding area. Yet, the pre-compression surface 

is a rolling element, since it is formed by the belt of 

30 the pre-compression conveyor which is held under 

tension and circulates against the downstream assembly.  

Consequently, in comparison with the case in which the 

pressure force is exerted on the mat by a sliding 

element, the friction at the interface between the mat 

35 and the pre-compression surface is greatly reduced, 

9134198_1 (GHMatters) P98793.AU



which makes it possible to maintain better the 

properties of the mat.  

Advantageously, the pre-compression surface formed by 

5 the belt held under tension against the downstream 

assembly is a substantially flat surface which can 

exert along its entire length a homogenous pressure 

force on a fibrous mat received between the guide 

surface of the first conveyor and the pre-compression 

10 surface. Within the meaning of the invention, a 

substantially flat surface is a flat surface which is 

substantially without irregularities relative to a mean 

plane of the surface. By means of such a substantially 

flat pre-compression surface, variations of the 

15 compression level are avoided, and in particular 

alternations of compression and decompression of the 

mat, which would be liable to damage the structure of 

the mat. This contributes towards preserving the 

properties of the mat.  

20 

Advantageously, the downstream assembly of the pre

compression conveyor has a length, in normal projection 

on the guide surface of the first conveyor, of 30 mm or 

more, preferably 80 mm or more. Thus, the pre

25 compression force exerted on a fibrous mat before it 

enters the winding area is applied homogenously to an 

entire section of the mat along the downstream 

assembly, and not only on a reduced portion of the mat 

at the downstream end of the pre-compression conveyor.  

30 Consequently, in the downstream area of the pre

compression conveyor where the level of pre-compression 

applied to the mat is highest, the compression force on 

the mat is distributed over a larger surface area. This 

limits the risk of deterioration of the mat which could 

35 occur in the case in which a substantial compression 

force is applied on the mat suddenly and in a localized 
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manner at the downstream end of the pre-compression 

conveyor.  

According to an advantageous characteristic, the 

5 distance between the pre-compression conveyor and the 

guide surface of the first conveyor is minimal at the 

downstream end. In particular, at the downstream end, 

the distance between the pre-compression surface and 

the guide surface of the first conveyor is equal to a 

10 desired pre-compressed thickness of a fibrous mat 

entering the winding area.  

According to another advantageous characteristic, when 

the winding device is in a winding start configuration, 

15 the downstream end is disposed between the compression 

roller and the guide surface of the first conveyor.  

This position of the downstream end makes it possible 

to limit as far as possible the re-inflation of the mat 

at the output from the pre-compression conveyor.  

20 

Preferably, the pre-compression surface is inclined at 

an angle of between 5' and 150, preferably of 100 or 

less, relative to the guide surface of the first 

conveyor.  

25 

According to one aspect of the invention, the pre

compression conveyor comprises a cover which covers the 

belt at the end of the pre-compression conveyor which 

is closest to the winding area, while leaving the pre

30 compression surface uncovered. This cover makes it 

possible to avoid any risk of passage of the mat 

between the compression roller and the pre-compression 

conveyor.  

35 Preferably, the curved downstream end of the pre

compression conveyor has a radius of curvature of 
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between 5 mm and 40 mm, preferably between 5 mm and 20 

mm. A small radius of curvature of the downstream end 

makes it possible to position the latter as close as 

possible to the winding area, between the compression 

5 roller and the guide surface of the first conveyor, 

such as to limit as far as possible the re-inflation of 

the mat at the output from the pre-compression 

conveyor, in particular at the start of winding.  

10 Advantageously, during a winding operation, the speed 

of circulation of the belt of the pre-compression 

conveyor toward the winding area has a component 

parallel to the speed of circulation of the guide 

surface of the first conveyor, which component is of 

15 same direction and same modulus as the latter. An 

arrangement of this type reduces the friction at the 

interface between the mat and the pre-compression 

surface, and limits the shearing of the mat.  

20 According to one aspect of the invention, the belt of 

the pre-compression conveyor circulates around the 

upstream roller and the downstream end, while being 

driven by the upstream roller.  

25 According to one embodiment, the downstream assembly is 

a plate provided with a curved ridge ("knife edge") as 

a downstream end.  

According to another embodiment, the downstream 

30 assembly comprises a downstream roller as a downstream 

end and an assembly of n additional rollers, where n21, 

which each have their axis parallel to the axis of the 

downstream roller, and are juxtaposed relative to one 

another and to the downstream roller in the interior of 

35 the belt, such that, facing the guide surface of the 

first conveyor, the belt, which is held under tension 
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against the or each additional roller and the 

downstream roller which are juxtaposed, forms the 

circulating pre-compression surface. In comparison with 

the case in which a plate provided with a curved ridge 

5 ("knife edge") is used for the winding of the belt at 

the downstream end of the pre-compression conveyor, the 

presence of the downstream roller and the additional 

rollers makes it possible to reduce the wear of the 

belt, and therefore to increase its service life. In 

10 addition, since the downstream roller and the 

additional rollers form a series of rollers which are 

juxtaposed relative to one another and the belt of the 

pre-compression conveyor is held under tension and 

bears against this series of rollers, the pressure 

15 force exerted on the mat by the pre-compression surface 

is substantially regular along the surface. This 

contributes towards preserving the properties of the 

mat. In particular, if the rollers were separate, 

alternation of compression and decompression of the mat 

20 could be observed between the rollers, which would be 

liable to damage the structure of the mat.  

Preferably, the downstream roller and the or each 

additional roller have a radius of between 5 mm and 40 

25 mm, preferably between 5 mm and 20 mm.  

According to one aspect of the invention, the pre

compression conveyor comprises: 

- a single upstream roller at its end which is 

30 furthest from the winding area; 

- a plurality of curved downstream ends at its end 

which is closest to the winding area, the curved 

downstream ends being positioned aligned with each 

other, with their central axes being coincident and 

35 parallel to the axis of the upstream roller; and 
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- a plurality of belts, each belt being wound around 

the upstream roller and one of the downstream ends.  

As a variant, the single upstream roller can be 

5 replaced by a plurality of upstream rollers positioned 

aligned with each other, with their axes being 

coincident, each upstream roller corresponding to one 

of the downstream ends, and each belt being wound 

around an upstream roller and the corresponding 

10 downstream end.  

A structure of the pre-compression conveyor with 

parallel belts as previously described makes it 

possible to limit the forces exerted on each of the 

15 downstream ends, and thus to reduce as far as possible 

the dimensions, in particular the radius of curvature, 

and therefore the size, of these downstream ends. Each 

downstream end with a reduced radius of curvature can 

then advance further into the winding area between the 

20 compression roller and the guide surface of the first 

conveyor, in particular at the start of winding. This 

contributes towards limiting the re-inflation of the 

mat at the output from the pre-compression conveyor. In 

addition, in the case of wear or breakage of one of the 

25 belts, the damaged belt can be changed independently 

from the others, which facilitates the maintenance of 

the winding device.  

According to other advantageous characteristics, in the 

30 case in which the pre-compression conveyor has a 

structure with parallel belts as previously described: 

- each downstream end is a downstream roller, and 

the pre-compression conveyor comprises, for each 

downstream roller and each corresponding belt, an 

35 assembly of n additional rollers, where n21, which each 

have their axis parallel to the axis of the downstream 
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roller, and are juxtaposed relative to one another and 

to the downstream roller in the interior of the belt, 

such that, facing the guide surface of the first 

conveyor, the belt is held under tension against the or 

5 each additional roller and the downstream roller which 

are juxtaposed and forms a circulating pre-compression 

surface; 

- the pre-compression conveyor comprises a plurality 

of covers, each cover covering one of the belts at the 

10 end of the pre-compression conveyor which is closest to 

the winding area, while leaving the pre-compression 

surface formed by this belt uncovered.  

According to one aspect of the invention, the device 

15 comprises means for displacement in translation, during 

a winding operation, of the pre-compression conveyor 

away from the second conveyor parallel to the direction 

of circulation of the guide surface of the first 

conveyor. Advantageously, the speed of circulation of 

20 the belt of the pre-compression conveyor around the 

upstream roller and the downstream end is then 

adjusted, throughout the winding operation, such that 

the speed of circulation of the belt of the pre

compression conveyor toward the winding area retains 

25 its component parallel to the speed of circulation of 

the guide surface of the first conveyor with the same 

direction and the same modulus as the latter, despite 

the rearward movement of the pre-compression conveyor.  

30 According to a characteristic which can be considered 

independently from the characteristics listed 

previously, and in particular independently from the 

form of the pre-compression elements of the winding 

device, the compression roller is fitted such as to 

35 rotate on a support, and the winding device comprises 

means for displacement, during a winding operation, of 
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the support relative to the frame of the device, these 

means comprising two pairs of actuators which are 

fitted between the support and the frame of the device.  

The two actuators of one pair can be positioned 

5 laterally relative to the support, each acting at one 

lateral end of the support. In comparison with the case 

in which the actuation of the compression roller is 

ensured by a single arm provided with a counterweight, 

the putting into place of two pairs of actuators, for 

10 example hydraulic, electric or pneumatic actuators, 

which act on the compression roller, makes it possible 

to gain adjustment latitude for adjustment of the 

position of the compression roller during a winding 

operation. In practice, the use of four actuators makes 

15 it possible to obtain all the trajectories for the 

compression roller, while having a rigid device, thus 

guaranteeing strict control of the position of the mat.  

The means for displacement of the support can be 

20 configured in order to position the compression roller, 

during a winding operation, on the bisectrix of the 

acute angle formed between the guide surfaces of the 

first and second conveyors. Thus, the relative 

arrangement of the different elements of the winding 

25 device has symmetry, which simplifies the adjustment 

and programming of the device. In practice, at the 

start of a winding operation, the compression roller is 

above the bisectrix, in order to permit the formation 

of a fibrous core, i.e. a first turn of the fibrous 

30 roll, and it then "catches up with" the bisectrix 

during the winding operation.  

According to a characteristic which can be considered 

independently from the characteristics previously 

35 listed, and in particular independently from the form 

of the pre-compression elements of the winding device, 
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the winding device comprises at least two compression 

rollers with different diameters, which are fitted such 

as to rotate on the same support, with their axes 

parallel to one another, the support being able to 

5 pivot around an axis parallel to the axes of the 

compression rollers such as to permit the selection of 

one of the compression rollers for an operation of 

winding of a fibrous mat.  

10 The characteristics and advantages of the invention 

will become apparent in the following description of 

several embodiments of a winding device according to 

the invention, provided purely by way of example, and 

with reference to the attached drawings in which: 

15 - figure 1 is a partial perspective view of a 

winding device according to a first embodiment of the 

invention, the winding device being in a winding start 

configuration; 

- figure 2 is a partial lateral view of the device 

20 of figure 1; 

- figure 3 is a cross-section on an enlarged scale 

of the winding area of the device of figure 1; 

- figure 4 is a cross-section similar to figure 3, 

the winding device being in a further winding 

25 configuration close to the end of winding; 

- figure 5 is a perspective view according to the 

arrow V of figure 1; 

- figure 6 is a cross-section on an enlarged scale 

according to the plane VI of figure 5; 

30 - figure 7 is a cross-section similar to figure 6, 

for a winding device according to a second embodiment 

of the invention; and 

- figure 8 is a cross-section similar to figure 6 

for a winding device according to a third embodiment of 

35 the invention.  
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For the sake of clarity, certain elements of the 

winding device have been represented schematically in 

figures 1 to 8.  

5 The winding device 1 represented in the figures is 

designed for winding of compressible flexible fibrous 

mats, in particular fibrous mats with insulating 

properties made from inorganic fibers such as glass 

fibers or rock fibers. The device 1 comprises a frame 2 

10 which supports a horizontal conveyor 3. The horizontal 

conveyor 3 comprises an endless belt 31 which is wound 

around two rollers 33 and 35 with horizontal parallel 

axes. 37 indicates the upper surface of the horizontal 

conveyor 3, which is a guide surface designed to 

15 receive and guide a fibrous mat 9 in the direction of 

the arrow F1 in figure 3.  

The device 1 also comprises a dorsal conveyor 4 

comprising an endless belt 41 which is wound around two 

20 rollers 43 and 45 with horizontal parallel axes. 47 

indicates the surface of the dorsal conveyor 4 which 

faces the surface 37 of the horizontal conveyor. The 

surface 47 is a guide surface which is designed to 

receive and guide a fibrous mat 9 in the direction of 

25 the arrow F 2 in figure 3. The dorsal conveyor 4 is 

fitted such as to pivot on a first end 11A of a 

hydraulic actuator 11, the second end of which is 

articulated on the frame 2. For a winding operation, 

the dorsal conveyor 4 is positioned relative to the 

30 horizontal conveyor 3 such that the guide surfaces 37 

and 47 form between them an acute angle a of between 

600 and 90', preferably approximately 75'. In a 

conventional manner, the dorsal conveyor 4 can be 

raised away from the horizontal conveyor 3 under the 

35 action of the actuator 11, in order to permit the 
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discharge of a fibrous roll at the end of a winding 

operation.  

The device 1 additionally comprises a compression 

5 assembly 5 comprising two compression rollers 52 and 54 

which are fitted on the same support 51. The rollers 52 

and 54 have different diameters, respectively a smaller 

diameter for the roller 52, for example approximately 

125 mm, and a larger diameter for the roller 54, for 

10 example approximately 190 mm. The rollers 52 and 54 are 

fitted such as to rotate on the support 51 with their 

axes X5 2 and X5 4 horizontal and parallel, perpendicular 

to the direction F1 of advance of the mat. In addition, 

the support 51 is designed to pivot around an axis X51 

15 parallel to the axes X5 2 and X5 4 of the two compression 

rollers, such as to permit the selection of one of the 

compression rollers 52, 54 for an operation of winding 

of a fibrous mat. In the figures, it is the compression 

roller 52 which has been selected to be active during 

20 the winding operation. During a winding operation, the 

compression roller selected is rotated around its axis 

of rotation X5 2 or X5 4 in the direction shown by the 

arrow F3 in figure 3. As can be seen clearly in figures 

3 and 4, the active compression roller and the guide 

25 surfaces 37, 47 of the conveyors 3 and 4 delimit 

between one another a winding area 10 in which the 

fibrous roll is formed.  

In practice, the two compression rollers 52 and 54 

30 fitted on the same support 51 provide the possibility 

of selecting the compression roller which is most 

suitable according to the characteristics of the 

fibrous mat to be wound, in particular in order to 

maintain the quality of the mat at the start of 

35 winding. Indeed, at the start of a winding operation, 

the mat can be bent and compressed locally in an 
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uncontrolled manner in the winding area 10, which can 

damage the mat or its surfacing and give rise to 

variations of recovery of thickness. The part of the 

mat affected is all the shorter, the smaller the 

5 diameter of the compression roller. However, the 

smaller the diameter of the compression roller, the 

greater the risk of splitting the front section of the 

mat when it is turned over in the stage of formation of 

the core. For a thick mat, the length of mat which 

10 forms the core is small, such that use of the 

compression roller with a larger diameter is 

acceptable. On the other hand, for a thinner mat, it is 

preferable to use the compression roller with a smaller 

diameter.  

15 

The support 51 for the compression rollers is connected 

to the frame 2 of the device by means of two pairs of 

hydraulic actuators 6, 8 which are configured to 

displace the support 51 and the compression rollers 

20 which are integral with it, during a winding operation.  

Thus, the position of the compression roller 52 or 54 

which is active during the winding operation is 

adjustable, and the compression roller can be spaced 

from the guide surface 37 of the horizontal conveyor 3 

25 as the diameter of the fibrous roll increases as a 

result of winding of the mat. As can be seen in figure 

1, each lateral end of the support 51 is connected to 

an actuator 6 and to an actuator 8. The presence of two 

pairs of actuators 6, 8 acting on the lateral ends of 

30 the support 51 makes it possible to obtain any 

trajectory for the active compression roller, while 

having a rigid device. In particular, the four 

actuators 6, 8 can be configured in order to position 

the compression roller 52 or 54 which is active during 

35 the winding operation on the bisectrix of the angle a 

formed between the guide surface 37 of the horizontal 
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conveyor 3 and the guide surface 47 of the dorsal 

conveyor 4.  

The device 1 also comprises a third conveyor 7, known 

5 as the pre-compression conveyor, which is disposed 

above the horizontal conveyor 3, such that its face 77, 

which is positioned facing the guide surface 37, 

converges with the latter toward the winding area 10.  

The pre-compression conveyor 7 is designed to ensure 

10 pre-compression of the fibrous mat to a required 

compression level before the mat enters the winding 

area 10. As shown in figures 1 and 5, the pre

compression conveyor 7 comprises a plurality of endless 

belts 71 which are parallel to one another and are 

15 driven in the direction of the arrow F4 in figure 3. At 

its end which is furthest from the winding area 10, the 

pre-compression conveyor 7 comprises a single upstream 

roller 73 around which all the belts 71 are wound. The 

pre-compression conveyor 7 also comprises a body 70 

20 accommodated in the interior of the belts 71, which is 

in the form of a "V" converging toward the winding area 

10.  

In the first embodiment represented in figures 1 to 6, 

25 the pre-compression conveyor 7 comprises, at its end 

which is closest to the winding area 10, a plurality of 

downstream rollers 76 which are positioned aligned with 

each other, with their axes X7 6 being coincident and 

parallel to the axis of the upstream roller X73 which is 

30 horizontal. Each downstream roller 76 is used for 

winding of one of the belts 71.  

As can be seen clearly in figures 3 to 6, the pre

compression conveyor 7 comprises, for each downstream 

35 roller 76 and each corresponding belt 71, two 

additional rollers 74 and 75, which each have their 
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axis X74 or X7 5 parallel to the axis X7 6 of the 

downstream roller, and are disposed in the interior of 

the belt 71. In the interior of the belt 71, the first 

additional roller 74 is juxtaposed relative to the 

5 second additional roller 75, which itself is juxtaposed 

relative to the downstream roller 76. Thus, facing the 

guide surface 37 of the horizontal conveyor 3, the belt 

71, which is held under tension and bears against the 

downstream assembly formed by the additional rollers 74 

10 and 75 and the downstream roller 76 which are 

juxtaposed, defines a circulating pre-compression 

surface 79. The pre-compression conveyor 7 comprises 

means for tightening each belt 71, not represented in 

the figures, which are disposed on the side 78 of the 

15 pre-compression conveyor opposite from the horizontal 

conveyor 3.  

Advantageously, the structure of the pre-compression 

conveyor 7 comprising a plurality of parallel belts 71 

20 makes it possible to limit the forces exerted on each 

of the downstream rollers 76, and thus to reduce as far 

as possible the diameter of these rollers 76. In this 

embodiment, each downstream roller 76 has a radius of 

15 mm, and the additional rollers 74 and 75 are also 

25 selected with a radius of 15 mm. More generally, the 

invention makes it possible to use downstream and 

additional rollers with radii of between 5 mm and 

40 mm, preferably between 5 mm and 20 mm. As shown in 

figure 3, each downstream roller 76 is disposed, in the 

30 start of winding configuration, between the active 

compression roller 52 and the guide surface 37 of the 

horizontal conveyor 3. This arrangement is made 

possible by means of the restricted diameter of each 

downstream roller 76.  

35 

9134198_1 (GHMatters) P98793.AU



- 17 

The pre-compression surface 79 formed by the belt 71 

which is held under tension against the rollers 74, 75 

and 76 is a homogenous surface with a length R of 

approximately 90 mm in normal projection on the guide 

5 surface 37 of the horizontal conveyor 3. The pre

compression surface 79 can thus exert a substantially 

homogenous pressure force on a section of fibrous mat 

with a length of approximately 90 mm, before the mat 

enters the winding area 10.  

10 

In order to prevent any risk of a fibrous mat getting 

caught in the intermediate space defined between the 

active compression roller 52 and the belts 71, the pre

compression conveyor 7 comprises a plurality of covers 

15 72, wherein each cover 72 covers one of the belts 71 at 

the end of the pre-compression conveyor which is 

closest to the winding area 10, while leaving the pre

compression surface 79 formed by this belt 71 

uncovered. As shown in figure 6, each cover 72 extends, 

20 on the side 78 of the pre-compression conveyor opposite 

from the horizontal conveyor 3, facing the 

corresponding downstream roller 76, without extending 

beyond the additional rollers 74 and 75.  

25 The angle of inclination p of the pre-compression 

surface 79 relative to the guide surface 37 is 

approximately 100. More generally, the angle is 

advantageously between 5' and 15', preferably equal to 

or less than 10'. The distance di between the pre

30 compression conveyor 7 and the guide surface 37 of the 

horizontal conveyor 3 is selected to be minimal at each 

downstream roller 76. Thus, the required level of 

compression of the mat which enters the winding area is 

reached at least at the downstream roller of the pre

35 compression conveyor. The distance di between the pre

compression surface 79 at the downstream roller 76 and 
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the guide surface 37 of the first conveyor is 

adjustable, and is equal to the desired pre-compressed 

thickness of a fibrous mat entering the winding area.  

The position, at the start of winding, of the 

5 downstream roller 76 between the compression roller 52 

and the guide surface 37 of the first conveyor makes it 

possible to limit as far as possible the re-inflation 

of the mat at the output from the pre-compression 

conveyor 7.  

10 

In the second and third embodiments represented in 

figures 7 and 8, each winding device differs from the 

device in the first embodiment only in the structure of 

the downstream assembly of its pre-compression conveyor 

15 7.  

In particular, in figure 7, the pre-compression 

conveyor 7 has no additional rollers, and the body 70' 

extends until it is juxtaposed with the series of 

20 downstream rollers 76. Thus, in the second embodiment, 

for each downstream roller 76 and each corresponding 

belt 71, the circulating pre-compression surface 79 is 

formed, facing the guide surface 37 of the horizontal 

conveyor 3, by the belt 71 which is held under tension 

25 and bears against the downstream assembly formed by the 

downstream end of the body 70' and the downstream 

roller 76 which is juxtaposed in relation to it.  

In figure 8, the pre-compression conveyor 7 does not 

30 have either additional rollers or downstream rollers.  

In this third embodiment, the downstream end around 

which each of the belts 71 is wound is formed by a 

curved ridge 761 of a thin plate 76' ("knife edge") 

which extends from the downstream end of the body 70 

35 toward the winding area 10. For each belt 71, the 

circulating pre-compression surface 79 is then formed, 
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facing the guide surface 37 of the horizontal conveyor 

3, by the belt 71 which is held under tension and bears 

against the downstream assembly formed by the flat part 

762 and the curved ridge 761 of the plate 76'. In this 

5 embodiment, each curved ridge 761, centered on a 

central axis X7 61 , has a radius of curvature of 

approximately 10 mm. More generally, the radius of 

curvature is preferably between 5 mm and 40 mm.  

10 For the three embodiments previously described, the 

winding device 1 functions as follows.  

A fibrous mat 9, positioned on the horizontal conveyor 

3, is driven jointly by the horizontal conveyor 3 and 

15 by the pre-compression conveyor 7 toward the winding 

area 10. As shown in figure 3, the mat 9 is compressed 

between the guide surface 37 of the horizontal conveyor 

3 and the face 77 of the pre-compression conveyor 7. In 

order to limit the shearing of the mat 9, the speed of 

20 circulation of the belt 71 of the pre-compression 

conveyor 7 relative to the frame 2 is advantageously 

adjusted such that its component directed parallel to 

the direction F1 of circulation of the guide surface 37 

of the horizontal conveyor 3, i.e. its horizontal 

25 component in the example represented, has the same 

direction and the same modulus as the speed of 

circulation of the guide surface 37 relative to the 

frame.  

30 In the winding area 10, by means of the combined 

driving of the horizontal conveyor 3, the dorsal 

conveyor 4 and the compression roller 52, a fibrous 

core is formed, which corresponds to a first turn of a 

fibrous roll. During the winding, the contact pressure 

35 exerted by the compression roller 52 is controlled by 

means of the four actuators 6 and 8, such that the 
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fibrous roll which is being formed remains 

substantially cylindrical.  

As the winding is continued, and the diameter of the 

5 fibrous roll increases, the pre-compression conveyor 7 

is displaced in the direction of the arrow F5 in figure 

3. The horizontal component of the speed of circulation 

of the belt 71 increases in accordance with the speed 

of reverse travel of the pre-compression conveyor 7, so 

10 as to prevent shearing of the mat 9.  

As is apparent from the preceding description, a 

winding device according to the invention makes it 

possible to limit the friction exerted on a fibrous mat 

15 when it is being wound, and thus to limit the risks of 

damaging the mat, even for high speeds of movement of 

the mat. In addition, as a result of the reduced 

dimensions of the downstream end of the pre-compression 

conveyor, a winding device according to the invention 

20 has improved compactness, while maintaining a high 

level of compression of the fibrous mat.  

The invention is not limited to the examples described 

and represented.  

25 

In particular, within the context of the invention, the 

pre-compression conveyor can comprise a single belt 71 

and a single downstream end 76, 761. In the case when 

it comprises a plurality of belts 71 and downstream 

30 ends 76, 761, the pre-compression conveyor can also 

comprise a plurality of upstream rollers, instead of a 

single upstream roller 73, each upstream roller 

corresponding to one of the downstream ends and each 

belt being wound around an upstream roller and the 

35 corresponding downstream end. In addition, in the first 

embodiment, the number of the additional rollers 74, 75 
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can be other than two, and in particular the pre

compression conveyor can comprise a number n 1 of 

additional rollers, n being preferably equal to 1, 2 or 

3.  

5 

Putting into place two pairs of actuators fitted 

between the support and the frame of the device in 

order to displace the compression roller support 51 can 

also take place within the context of a winding device 

10 with pre-compression means of any type, which in 

particular are other than the conveyor 7 with a 

circulating pre-compression surface as previously 

described.  

15 Similarly, putting into place two pairs of actuators 

can take place in order to displace a conventional 

compression roller support which supports a single 

compression roller instead of two compression rollers 

which can be selected as previously described.  

20 

The use of a compression roller support which supports 

at least two compression rollers which can be selected 

can also be envisaged for a winding device with pre

compression means of any type, which in particular are 

25 other than the conveyor 7 with a circulating pre

compression surface, and means for displacement of the 

compression roller support of any type, which in 

particular are other than the two pairs of actuators 6, 

8.  

30 

In the claims which follow and in the preceding 

description of the invention, except where the context 

requires otherwise due to express language or necessary 

implication, the word "comprise" or variations such as 

35 "comprises" or "comprising" is used in an inclusive 

sense, i.e. to specify the presence of the stated 
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features but not to preclude the presence or addition 

of further features in various embodiments of the 

invention.  

5 It is to be understood that, if any prior art 

publication is referred to herein, such reference does 

not constitute an admission that the publication forms 

a part of the common general knowledge in the art, in 

Australia or any other country.  

10 
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CLAIMS 

1. A winding device for the formation of fibrous 

rolls from compressible fibrous mats, comprising: 

5 - a first conveyor and a second conveyor with 

guide surfaces which form an acute angle (a) 

between one another; 

- a movable compression roller which is disposed 

in the acute angle (a) between the guide surfaces, 

10 with the compression roller and the guide surfaces 

delimiting a winding area; 

- a movable pre-compression conveyor, a surface 

of which faces the guide surface of the first 

conveyor, and converges with the latter toward the 

15 winding area, the pre-compression conveyor 

comprising: 

o an upstream roller at its end which is 

furthest from the winding area; 

o a downstream assembly (at its end which is 

20 closest to the winding area, the downstream 

assembly having a curved downstream end; and 

o a belt which is wound around the upstream 

roller and the downstream assembly, 

wherein facing the guide surface of the first 

25 conveyor, the belt, is held under tension against 

the downstream assembly and forms a circulating 

pre-compression surface for pre-compression of a 

fibrous mat to be wound, this pre-compression 

surface being the pre-compression element which is 

30 closest to the winding area.  

2. The winding device as claimed in claim 1, wherein 

the pre-compression surface formed by the belt 

held under tension against the downstream assembly 

35 is a substantially flat surface which can exert a 
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homogenous pressure force on a fibrous mat to be 

wound.  

3. The winding device as claimed in either of claims 

5 1 and 2, wherein the downstream assembly has a 

length, in normal projection on the guide surface 

of the first conveyor, of 30 mm or more, 

preferably 80 mm or more.  

10 4. The winding device as claimed in any one of the 

preceding claims, wherein the distance between the 

pre-compression conveyor and the guide surface of 

the first conveyor is minimal at the downstream 

end.  

15 

5. The winding device as claimed in any one of the 

preceding claims, wherein when the winding device 

is in a winding start configuration, the 

downstream end is disposed between the compression 

20 roller and the guide surface of the first 

conveyor.  

6. The winding device as claimed in any one of the 

preceding claims, wherein the pre-compression 

25 conveyor comprises a cover which covers the belt 

at the end of the pre-compression conveyor which 

is closest to the winding area, while leaving the 

pre-compression surface uncovered.  

30 7. The winding device as claimed in any one of the 

preceding claims, wherein the downstream end has a 

radius of curvature of between 5 mm and 40 mm, 

preferably between 5 mm and 20 mm.  

35 8. The winding device as claimed in any one of the 

preceding claims, wherein during a winding 
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operation, the speed of the belt of the pre

compression conveyor toward the winding area has a 

component parallel to the speed of the guide 

surface of the first conveyor, which component is 

5 of same direction and same modulus as the latter.  

9. The winding device as claimed in any one of the 

preceding claims, wherein the belt of the pre

compression conveyor circulates around the 

10 upstream roller and the downstream end, while 

being driven by the upstream roller.  

10. The winding device as claimed in any one of the 

preceding claims, wherein the downstream assembly 

15 comprises a plate provided with a curved ridge as 

a downstream end.  

11. The winding device as claimed in any one of claims 

1 to 9, wherein the downstream assembly comprises 

20 a roller as a downstream end and an assembly of n 

additional rollers, where n21, which each have 

their axis parallel to the axis of the downstream 

roller, and are juxtaposed relative to one another 

and to the downstream roller in the interior of 

25 the belt, such that, facing the guide surface of 

the first conveyor, the belt, which is held under 

tension against the or each additional roller and 

the downstream roller which are juxtaposed, forms 

said circulating pre-compression surface.  

30 

12. The winding device as claimed in claim 11, wherein 

the or each downstream roller and the or each 

additional roller has a radius of between 5 mm and 

40 mm, preferably between 5 mm and 20 mm.  

35 
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13. The winding device as claimed in any one of the 

preceding claims, wherein the pre-compression 

conveyor comprises: 

- a single upstream roller at its end which is 

5 furthest from the winding area; 

- a plurality of curved downstream ends at its 

end which is closest to the winding area, the 

curved downstream ends being positioned aligned 

with each other, with their central axes parallel 

10 to the axis of the upstream roller; and 

- a plurality of belts, each belt being wound 

around the upstream roller and one of the 

downstream ends.  

15 14. The winding device as claimed in claim 13, wherein 

the single upstream roller is replaced by a 

plurality of upstream rollers positioned aligned 

with each other with their axes being coincident, 

each upstream roller corresponding to one of the 

20 downstream ends, and each belt being wound around 

an upstream roller and the corresponding 

downstream end.  

15. The winding device as claimed in either of claims 

25 13 and 14, wherein each downstream end is a 

roller, and the pre-compression conveyor 

comprises, for each downstream roller and each 

corresponding belt, an assembly of n additional 

rollers, where n 1, which each have their axis 

30 parallel to the axis of the downstream roller, and 

are juxtaposed relative to one another and to the 

downstream roller in the interior of the belt, 

such that, facing the guide surface of the first 

conveyor, the belt, is held under tension against 

35 the or each additional roller and the downstream 
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roller which are juxtaposed and forms a 

circulating pre-compression surface.  

16. The winding device as claimed in any one of claims 

5 13 to 15, wherein the pre-compression conveyor 

comprises a plurality of covers, each cover 

covering one of the belts at the end of the pre

compression conveyor which is closest to the 

winding area, while leaving the pre-compression 

10 surface formed by this belt uncovered.  

17. The winding device as claimed in any one of the 

preceding claims, wherein it comprises means for 

displacement in translation, during a winding 

15 operation, of the pre-compression conveyor away 

from the second conveyor parallel to the direction 

of circulation of the guide surface of the first 

conveyor.  

20 18. The winding device as claimed in any one of the 

preceding claims, wherein the compression roller 

is fitted such as to rotate on a support, and the 

device comprises means for displacement, during a 

winding operation, of the support relative to the 

25 frame of the device, these means comprising two 

pairs of actuators which are fitted between the 

support and the frame.  

19. The winding device as claimed in claim 18, wherein 

30 the means for displacement of the support are 

configured in order to position the compression 

roller, during a winding operation, on the 

bisectrix of the acute angle (c) formed between 

the guide surfaces of the first and second 

35 conveyors.  
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20. The winding device as claimed in any one of the 

preceding claims, wherein it comprises at least 

two compression rollers with different diameters, 

which are fitted such as to rotate on the same 

5 support, with their axes parallel to one another, 

the support being able to pivot around an axis 

parallel to the axes of the two compression 

rollers such as to permit the selection of one of 

the compression rollers for a winding operation.  

10 
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