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The invention relates to a method of producing reinforced, 

MILWAUKEE WI 53202 5306 U 5 formed fabrics, consisting in producing a continuous fabric 
’ _ ( ) alternated With a membrane (34) containing embedded rein 

. _ forcing elements, Which is prepared in overlapping portions 
(73) Asslgnee' Createx SA‘ on a conveyor belt (29) Which passes over a preparation table 

_ (25). The membrane (34) and the reinforcing elements are 
(21) Appl' NO" 12/274’163 then positioned under a press consisting of an upper air-?lled 

- _ chamber (1), the loWer part thereof comprising a ?exible 
(22) Flled' NOV‘ 19’ 2008 element (4), and a loWer Water-?lled chamber (14), the upper 

R l t d U‘s‘ A l. t. D t part thereof comprising a ?exible element (17). According to 
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METHOD OF PRODUCING REINFORCED, 
FORMED FABRICS 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] This application is a division ofU.S. appln. Ser. No. 
10/521,160, Which is the national stage of PCT/CH2003/ 
000415, ?led Jun. 25, 2003, Which claims priority to CH 
1150/02, ?led on Jul. 2, 2002, all of Which are herein incor 
porated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a method of manu 
facturing shaped and reinforced fabrics, and more particu 
larly to a method of manufacturing shaped and reinforced 
fabrics continuously in alternation, the fabric being consti 
tuted by composite elements Which are constituted by a mem 
brane, impervious for example, Which encases reinforcing 
elements, threads for example, the elements constituting the 
fabric being capable of being shaped in three dimensions so 
that the fabric has a desired shape in three dimensions. 
[0003] Reinforced and shaped fabrics are used in all cases 
Where a fabric has to be reinforced generally and in particular 
When a fabric has to be reinforced in particular directions 
Which are determined by the forces that act on the fabric. By 
Way of example, When a fabric acted on greatly by forces 
comprises ?xing eyelets at the location of its comers or else 
Where, reinforcements may be necessary to distribute the 
forces, maintain the shape and avoid tears. Moreover, if large 
forces act betWeen one or other of the eyelets, reinforcements 
may be necessary in the direction of the forces. 
[0004] In many cases, it is necessary for the fabric to have 
particular shapes in three dimensions Whether for reasons of 
performance or for aesthetic reasons. 

[0005] The manufacture of high-performance reinforced 
and shaped fabrics is subject to several parameters including 
of course commercial criteria Which require that a fabric must 
be high-performance, as light as possible and of course With 
a price as loW as possible. 

[0006] Many embodiments of reinforced and shaped fab 
rics and of reinforced and shaped fabric manufacture are 
knoWn but they all have many drawbacks. 
[0007] A basic draWback of all the knoWn high-perfor 
mance reinforced and shaped fabrics is that the structure of 
the fabric is constituted by an assembly of elements of the 
sandWich type, that is to say the fabric consists of at least three 
components, these being the reinforcing elements Which are 
assembled by bonding in a sandWich betWeen tWo polymer 
ised plastic sheets, for example. This type of fabric construc 
tion is expensive and has a fairly heavy Weight. The polymer 
ised plastic sheets are semi-rigid and may not alloW local 
deformations. The overall shape of the fabric must alloW a 
desired shape to be obtained over the Whole dimension of the 
fabric Which consequently requires moulds With the total siZe 
of the sail Which are very expensive. These manufacturing 
methods With total-siZe moulds have several drawbacks, one 
of the greatest of Which is the cost Which is inevitably carried 
over to the end product. Another draWback is the space 
requirement of these moulds Which require very large pro 
duction premises. Moreover, the large cost of the tools 
implies a lack of ?exibility When changes in shape are nec 
essary Which sloWs doWn the development phases and makes 
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them very expensive. As the reinforcing threads are generally 
each placed in one piece With these embodiments, the posi 
tioning is very tricky. 
[0008] Other knoWn embodiments are implemented by 
assembling several fabric panels from different cuts, the pan 
els being assembled together by seWing or bonding. The 
location of the seWing is fragile and requires reinforcing 
panels themselves added on by seWing. The forces to Which 
the fabric is subjected are therefore dependent on the strength 
of the seWing at these locations Which, as said, has the draW 
back of requiring reinforcing panels Which contribute 
toWards increasing the overall Weight of the fabric. Moreover, 
at the locations of the seWing and the reinforcing panels, the 
fabric is less ?exible than the other panels of the fabric, Which 
causes many creases and fatigue of the materials When the 
fabric takes the desired shape, Which is unsightly and can 
reduce the performance of the fabric for certain forms of use. 

SUMMARY OF THE INVENTION 

[0009] The aims of the present invention therefore consist 
of remedying the aforementioned draWbacks of the knoWn 
embodiments. 
[0010] The aims are achieved according to the principles of 
the invention as described in claim 1. 
[0011] The method of manufacturing shaped and rein 
forced fabrics according to the principles of the invention 
consists of carrying out the manufacture of the fabric con 
tinuously. A press of small Width compared With the length of 
the fabric successively presses the constituent elements of the 
fabric. Reinforcing elements, threads for example, are pre 
pared on a belt Which is disposed able to move on a prepara 
tion table and discontinuous reinforcing elements are dis 
posed overlapping the Waiting part of the fabric already 
pressed. The reinforcing elements can thus be disposed in all 
directions according to the direction and magnitude of the 
forces to Which the fabric is subjected. The upper and loWer 
chambers of the press comprise movable and adjustable 
devices Which make it possible to obtain, during pressing, a 
desired shape in three dimensions at desired locations. By 
successive forWard movements of the fabric and depending 
on the adjustments, the fabric can have ?at portions or have 
portions in three dimensions, and the shape of the portions in 
three dimensions can be varied quickly according to the ?nal 
shape provided for the fabric. The elements that constitute the 
fabric consist of threads Which are encased by a membrane 
Which is constituted by resin. Before pressing, these elements 
are in the form of strips Which can be constituted by a prepreg 
of resin and threads, the preimpregnation having the advan 
tage of holding the threads. Once pressed, the fabric is con 
stituted by the membrane Which is the resin Which encases the 
threads or rather the ?laments of the threads. In fact the 
threads are constituted by thousands of ?laments Which are 
distributed over the Width of each strip. During preparation, 
part of each strip is placed on the juxtaposed strips and during 
pressing the ?laments of the different strips interrnix so as to 
constitute a homogeneous and impervious fabric for example. 
[0012] The principles of the invention have many advan 
tages. One of the major advantages is that the fabric once 
completed is constituted, in section, by tWo elements, these 
being the membrane and the reinforcing ?laments, and con 
sequently the manufacturing method alloWs the elements to 
be reduced in comparison With the knoWn three-layer 
embodiments. This reduction in the number of elements 
makes it possible to obtain a reduction in the Weight and cost. 
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[0013] The fact that the completed fabric is in the form of a 
membrane encasing thousands of intermixed ?laments makes 
it possible to obtain a highly homogeneous sail, With no 
creases and With reinforcements Which make it possible to 
Withstand all the forces to Which the fabric can be subjected. 
The membrane and the ?laments also have the advantage of 
being practically indeformable in the direction of the forces 
Whilst being highly ?exible during folding of the fabric for 
example. 
[0014] The press has a very small space requirement com 
pared With the dimensions of fabrics to be manufactured 
Which makes it possible to install it in premises of small 
dimensions. 
[0015] The shaping device integrated With the press Which 
makes it possible to obtain portions of fabric in three dimen 
sions, Which makes it possible to obtain a ?nished fabric in 
three dimensions, has many advantages. One of these advan 
tages is that the shaping device makes it possible to eliminate 
the expensive tools such as the three-dimensional moulds or 
tools. This is because the shaping device can alloW a multi 
tude of different shapes to be obtained by simple and very 
quick adjustments. This advantage is very important during 
manufacture but is also very important during the develop 
ment of neW fabrics having neW shapes, the adjustment device 
making it possible to obtain a neW shape very quickly by 
simple and quick adjustments. 
[0016] The principles of the invention make it possible to 
considerably reduce the manufacturing costs Whilst making it 
possible to obtain higher performance fabrics. 
[0017] The accompanying ?gures illustrate schematically 
and by Way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is an overall side vieW of the press and the 
various elements attached to the press. 
[0019] FIG. 2 is a front vieW of the press With the shaping 
device. 
[0020] FIG. 3 is an overall side vieW of the press With the 
shaping device in the shaping position. 
[0021] FIG. 4 is a front vieW of the press With the shaping 
device in the shaping position. 
[0022] FIG. 5 is a vieW of the press With an infrared heating 
device. 
[0023] FIG. 6 is a sectional vieW of a membrane encasing 
threads disposed unidirectionally. 
[0024] FIG. 7 is a sectional vieW of a membrane encasing 
threads disposed multidirectionally. 
[0025] FIG. 8 is a plan vieW of strips before pressing. 
[0026] FIG. 9 is a plan vieW ofa fabric With strips disposed 
in different directions. 
[0027] FIG. 10 is a sectional vieW of portions of fabric 
shaped in three dimensions. 
[0028] FIG. 11 is a sectional side vieW of a spread-out 
fabric. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] With reference ?rst of all to FIG. 1, a press is con 
stituted by an upper chamber 1 and a loWer chamber 14. The 
loWer chamber 14 comprises L-shaped angle irons 15 and 16. 
The upper part of the loWer chamber 14 comprises a ?exible 
element 17 (a silicone membrane for example) Which is 
mounted hermetically on the loWer chamber 14. The loWer 
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chamber 14 is ?lled With Water 18 Which is brought via a 
Water inlet 24. The Water inlet is controlled by a valve 35. The 
loWer chamber comprises a Water outlet 19 Which is a balanc 
ing outlet. The Water outlet 19 is connected by a duct to a tank 
20 Which contains Water 21. The tank comprises a Water 
over?oW 23 Which determines the height of the Water level 22. 
The height of the Water level 22 is provided to be at the level 
of the loWer face of the ?exible element 17. The Water level in 
the loWer chamber is thus controlled by the communicating 
vessels principle. A valve 58 is mounted betWeen the Water 
outlet 19 and the tank 20. Closing of the valve 58 makes it 
possible to block off the Water circulation and annul the 
communicating vessels principle. A balancing tank 59 is 
placed under the over?oW 23. When Water over?oWs via the 
over?oW 23 into the balancing tank 59, the surplus Water in 
the balancing tank is constantly taken back into the tank 20 
via a duct 61 Which is connected to a pump 60. The upper 
chamber 1 is closed off in its loWer part by a ?exible element 
4 Which is mounted hermetically With the upper chamber. The 
upper chamber contains air 5 Which is brought via an air inlet 
6. The pressure of the air is controlled by a manometer 1 1. The 
upper chamber 1 comprises reinforcing elements 2. A metal 
girder 3 is mounted on the reinforcing elements, the Whole 
being assembled by Welding for example. The metal girder 3 
is connected to an actuator or to any mechanical device What 
soever making it possible on the one hand to lift up the 
chamber during the preparation operations or to apply a pres 
sure doWnWards during the pressing operation. A threaded 
rod 7 Which comprises an activation nut 8 cooperates With a 
tapped element 9 Which is mounted on the upper chamber. 
The loWer end of the rod is connected With play to a shaping 
bar 10. A preparation table 25 is mounted on feet 26 and a 
receiving table 27 is mounted on feet 28. A conveyor belt 29 
is mounted able to move on the tables and on the ?exible 
element 17 of the loWer chamber 14. The conveyor belt is 
supported by tWo ?xed rollers 30 and 31 and by a movable 
roller 32 Which is subject to the action of a draW spring 33 
Which adjusts the tension of the conveyor belt 29 according to 
the deformations thereof. The reinforced strips 34 Which con 
stitute the fabric once the pressings have been performed are 
prepared on the conveyor belt, and then pass under the press 
and come out in the form of a fabric constituted by a mem 
brane Which encases ?laments. 

[0030] FIG. 2 shoWs in a front vieW the threaded rods 36, 
37, 7, 38, 39, Which are connected in their loWer part to the 
shaping bar 10. The shaping bar is not ?xed to the rods in its 
longitudinal direction, but is mounted able to move so that 
When the shaping bar is deformed the tensions on it can be 
absorbed. FIG. 2 shoWs the metal girder 3, the upper chamber 
1 in Which the shaping bar is installed and the reinforcing 
elements 2 of the upper chamber, the ?exible elements 4 and 
17, the Water inlet 24, the balancing Water outlet 19, the air 
inlet 6, the loWer chamber 14, the conveyor belt 29 and the 
roller 30 and the reinforced strips 34. 

[0031] The position shoWn in FIGS. 1 and 2 is the ?at 
pressing position in Which the shaping bar is in the inactive 
position. In this position, the Water in the loWer chamber is 
kept at its level by the communicating vessels principle and 
then the valve 58 is closed, and the air contained in the upper 
chamber is put under pressure, at a pressure value Which is 
determined by the kind of resin of the reinforced strips. 
[0032] During the pressing, the resin must be heated to or 
activated at a temperature determined by the kind of resin. 
Several heating possibilities can be provided according to 
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FIG. 1. One possibility is heating of the air contained in the 
upper chamber. One possibility is heating of the Water con 
tained in the loWer chamber. One possibility is heating of the 
preparation table just before the reinforced strips are moved 
under the press. 

[0033] For the case Where the heating is not obtained by the 
preparation table, this table is in any case heated to a certain 
temperature necessary for a slight adhesion of the reinforced 
strips in order to facilitate the putting doWn of these strips. 

[0034] FIG. 1 shoWs an immobilising element 12 Which is 
activated by an immobilising actuator 13. In the position of 
movement of the conveyor belt, the immobilising element is 
inactive. 

[0035] In practice, the ?rst reinforced strips are disposed on 
the preparation table. Once the reinforced strips have been put 
doWn, the conveyor belt places these ?rst reinforced strips 
under the press, the upper chamber is moved toWards the base 
until contact With pressure is made on the loWer chamber, by 
heating and the air pressure in the upper chamber the rein 
forced strips are converted into a membrane encasing ?la 
ments, the Whole constituting an impervious or pervious fab 
ric. One or both chambers are cooled, thus cooling the 
membrane. Movement of the reinforced strips by the con 
veyor belt leaves a portion of the strips on the preparation 
table for connection With the second series of reinforced 
strips. During the time of pressing the ?rst reinforced strips, 
the second strips are disposed on the preparation table and 
When the operation of pressing the ?rst reinforced strips is 
accomplished, the air pressure is reset to ambient pressure, 
the upper chamber is lifted up and the second reinforced strips 
are placed under the press. The manufacturing time for a 
fabric is determined by the time necessary for heating of the 
reinforced strips and cooling. By Way of example, according 
to the resins used, the pressing time can be limited to a feW 
minutes Which are necessary in any case for disposition of the 
next reinforcing strips. 
[0036] FIGS. 3 and 4 shoW the pressing of a portion of 
reinforced strips With shaping in three dimensions. In this 
case, When the reinforced strips 34 are installed under the 
press, the rods 36, 37, 7, 38, 39, are activated, for example by 
means of nuts such as the nut 8 so as to give an arc shape to the 
bar 10. The immobilising element 12 is activated by the 
immobilising actuator 13 and immobilises the portion of fab 
ric already completed. In this Way, the threads of the rein 
forced strips can take the shape provided for, and therefore the 
resulting difference in length of the third dimension. During 
the pressing With shaping, the ?exible elements 4 and 17 and 
the conveyor belt 29 also take the chosen shape. The movable 
roller 32 moves upWards While maintaining the tension in the 
conveyor belt by the spring 33. The shaping position, and 
therefore the movement of the shaping bar 10 doWnWards, 
reduces the volume of the loWer chamber 14 and the excess 
Water 18 can leave via the Water outlet Which goes into the 
tank 20 and over?oWs via the over?oW 23. The valve 58 is 
closed immobilising the quantity of Water in the chamber 14, 
and the air 5 is put under pres sure. 

[0037] When the pressing is complete, the shaping bar is 
replaced into the inactive position, the valve 58 is opened, the 
Water is put back to its level by the pump 60 Which takes the 
excess Water contained in the balancing tank 59 back into the 
tank 20 via the duct 61. The other pressing operations are 
identical to the ?at pressing operations. 
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[0038] In practice and With the aim of obtaining the desired 
?nished fabric shape in three dimensions, some portions of 
the fabric are pressed ?at, and others With various shapes of 
the shaping bar. 
[0039] FIG. 5 shoWs another heating possibility With infra 
red heating elements 40 and 41 Which are disposed in the 
upper chamber. 
[0040] FIG. 6 shoWs a portion of fabric With the membrane 
42 Which encases the threads 43 disposed unidirectionally. In 
practice and after pressing, the threads are in fact constituted 
by thousands of ?laments. 
[0041] FIG. 7 shoWs a portion of fabric With the membrane 
46 encasing Warp threads 44 and Weft threads 45 multidirec 
tionally. 
[0042] FIG. 8 shoWs in plan vieW the reinforced strips 34 
Which are disposed on the conveyorbelt 29 Which is placed on 
the preparation table With passage under the press depicted in 
this ?gure by the upper chamber 1. FIG. 8 shoWs different 
sorts of unidirectional 47 or bidirectional 48 reinforced strips 
Which can be used by Way of example. 
[0043] FIG. 9 is a plan vieW ofa fabric Which shoWs a feW 
example possibilities of disposition of reinforced strips, that 
is the reinforced strips 49, 50, 51, 52, Which make it possible 
to obtain strength in an arc, the strip 53 Which has a reinforce 
ment at 90°, or strips 55 and 54 Which can be disposed at the 
location of an eyelet 56 for example. 
[0044] FIG. 10 shoWs a sectional vieW of a fabric With 
portions deformed in three dimensions according to FIG. 4 in 
the non-taut position. 
[0045] FIG. 11 shows the three-dimensional shape taken by 
the fabric When it is taut. 
[0046] The various activation elements, the threaded rods, 
the movements of the upper chamber, the forWard movement 
of the conveyor belt, the immobilising element, opening and 
closing of the Water supplies and outlets, sWitching on and off 
of the heating, and the air pressure, can be obtained by electric 
motors, step-by-step motors for example, actuators, valves or 
electrical controls. Each of these elements can be connected 
to a computer Whose program manages the activation. It is 
also possible to dispose the reinforced strips by a transport 
and placing device Which can also be managed by the com 
puter program. 
[0047] In this Way, the manufacture of the fabric can be 
fully automatic. 
[0048] There are numerous uses for fabrics in three dimen 
sions, and these fabrics can be used in all cases requiring light, 
very strong and three-dimensional fabrics. 
What is claimed is: 
1. A method of manufacturing shaped and reinforced fab 

rics comprising reinforcing elements and a resin, the method 
comprising: 

positioning the reinforcing elements and the resin on a 
surface, Wherein the reinforcing elements and the resin 
are in contact With each other; 

shaping at least a portion of the reinforcing elements and at 
least a portion of the resin in a three-dimensional shape; 

applying pressure and heat to the reinforcing elements and 
the resin; 

activating and polymerizing the resin to encase the rein 
forcing elements, thereby forrning the fabric, and 

removing the fabric from the surface. 
2. The method of claim 1, Wherein positioning comprises: 
forming the reinforcing elements and the resin into strips; 

and 
positioning the strips on the surface. 
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3. The method of claim 2, wherein shaping is performed 
substantially simultaneously With applying pressure and heat. 

4. The method of claim 3, Wherein shaping comprises: 
providing a press having an upper chamber With an elasti 

cally ?exible loWer element and a loWer chamber With an 
elastically ?exible upper element; 

positioning the reinforcing elements and resin betWeen, 
and in contact With, the elastically ?exible upper ele 
ment and the elastically ?exible loWer element; 

deforming at least a portion of the ?exible upper element 
and at least a portion of the ?exible loWer element in a 
three-dimensional shape, thereby deforming the portion 
of the reinforcing elements and the portion of the resin in 
contact With the portion of the ?exible upper element 
and the portion of the ?exible loWer element in a three 
dimensional shape. 

5. The method of claim 4, Wherein the upper chamber 
comprises a shaping bar, and Wherein deforming comprises: 

adjusting the shape of the shaping bar; and 
contacting the loWer ?exible element With the adjusted 

shaping bar to deform the portion of the ?exible loWer 
element, the portion of the ?exible upper element, the 
portion of the reinforcing elements, and the portion of 
the resin, in a three-dimensional shape. 

6. The method of claim 5, Wherein the surface comprises a 
preparation table, Wherein the preparation table is separate 
from the press. 

7. The method of claim 6, Wherein activating the resin or 
polymerizing the resin comprises heating the preparation 
table. 

8. The method of claim 5, Wherein the surface comprises 
the elastically ?exible upper element of the loWer chamber of 
the press. 

9. The method of claim 5, Wherein activating the resin 
comprises heating the preparation table, and polymerizing 
the resin comprises heating the upper chamber or heating the 
loWer chamber. 

10. The method of claim 5, Wherein activating the resin or 
polymerizing the resin comprises heating the press. 

11. The method of claim 1, Wherein positioning comprises: 
positioning the reinforcing elements to partially overlap 

one another. 

12. The method of claim 11, Wherein positioning com 
prises: 

positioning at least one reinforcing element along at least a 
portion of a predicted line of force to Which the fabric 
Will be subjected. 

13. The method of claim 11, Wherein positioning com 
prises: 

positioning at least one reinforcing element in a location 
Where the fabric Will require reinforcement. 

14. The method of claim 2, Wherein positioning comprises: 
positioning the strips to partially overlap one another. 
15. The method of claim 14, Wherein positioning com 

prises: 
positioning at least one strip along at least a portion of a 

predicted line of force to Which the fabric Will be sub 
jected. 

16. The method of claim 14, Wherein positioning com 
prises: 
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positioning at least one strip in a location Where the fabric 
Will require reinforcement. 

17. The method of claim 1, Wherein the reinforcing ele 
ments are pre-impregnated With resin. 

18. The method of claim 2, Wherein the strips comprise 
reinforcing elements pre-impregnated With resin. 

19. The method of claim 2, Wherein positioning further 
comprises: 

positioning strips in contact With at least a portion of a ?rst 
fabric comprising a ?rst reinforcing elements and a ?rst 
resin; 

and Wherein the method further comprises: 
joining the strips to the ?rst fabric by applying pressure and 

heat to the ?rst fabric and the strips Which are in contact 
With the ?rst fabric. 

20. The method of claim 1, Wherein the reinforcing ele 
ments comprise ?laments, the method comprising: 

distributing the ?laments throughout fabric. 
21. The method of claim 14, Wherein the reinforcing ele 

ment comprise ?laments, and Wherein the ?laments are dis 
tributed throughout the strips. 

22. The method of claim 1, Wherein the fabric is formed 
primarily of reinforcing elements and resin. 

23. The method of claim 1, Wherein the fabric consists 
essentially of reinforcing elements and resin. 

24. A method of manufacturing shaped and reinforced 
fabrics comprising reinforcing elements and a resin, the 
method comprising: 

positioning the reinforcing elements and the resin on a 
surface, Wherein the reinforcing elements and the resin 
are in contact With each other; 

shaping at least a portion of the reinforcing elements and at 
least a portion of the resin in a three-dimensional shape; 

applying pressure and heat to the reinforcing elements and 
the resin; 

activating and polymerizing the resin to encase the rein 
forcing elements, thereby forming the fabric, 

Wherein the fabric comprises a ?rst surface and an oppos 
ing second surface, and Wherein both the ?rst surface 
and the second surface are free of a separate polymerized 
plastic sheet; and 

removing the fabric from the surface. 
25. The method of claim 22, Wherein positioning com 

prises: 
layering strips, one on top of the other, to provide a plural 

ity of layers. 
26. The method of claim 25, further comprising 
positioning the strips of a ?rst layer at angles With the strips 

of a second layer. 
27. The method of claim 11, Wherein positioning com 

prises: 
positioning at least some of the strips to overlap substan 

tially along a length of each strip. 
28. The method of claim 11, Wherein positioning com 

prises: 
positioning at least some of the strips in parallel, such that 

a ?rst end of one strip substantially overlaps a ?rst end of 
a second strip. 


