
;fge3eTXTU"~6T<A" WO 02/066720  PCT/CH02/00088 Patterned fabric and method
for producing it Technical field 5 The invention relates to a patterned
fabric, in particular a Jacquard fabric, according to the preamble of claim
1, and to a method for producing it, according to the preamble of claim 11.
WO 00/Ei0151 describes a patterned fabric and a method for producing it in
the fabric technique with warp threads which form a shed and with weft
threads. In 15 this method, at least four weft threads of different basic
colors, which form a thread group, are inserted in a defined constant
sequence, in such a way that, together with a warp thread, a constant cell
is formed. The weft threads are tized off by means of regular 20 weaves
with repeat repetition, in such a way that a color cell with a defined
color impression is obtained. To produce a Jacquard fabric with an
illustration, a weaving program is set up. For this purpose, the
illustration present on a model is broken down into 25 weavable image dots
or color cells. In this case, the mixed colors in the fabric are produced
on the basis of the low resolution of the human eye. It has become clear,
then, that the use of regular 30 weaves has a greater influence on the
illustration reproduced in the fabric. Although a large number of color
shades can be generated, the nuances generated in the color breakdown used
today are not always reproduced by means of the repeat repetition. Quality
35 differences between the illustration to be woven and the woven
illustration consequently occur, this being a disadvantage.   WO 02/066720
2 PCT/CH02/00088 DE 44 38 535 discloses a method for the Jacquard weaving
of colored cloth. In this method, an illustration to be woven is broken
down by means of the screening method known from printing technology. In 5
this method, a model is transferred into a computer by scanning and is
indicated on the display unit, a very large number of color shades being
present. The colors are subsequently reduced to an illustratable or desired
number of colors. Finally, this number of colors is 10 broken down into
screen dots, that is to say into image dots having the colors red, yellow
and blue and also black and white, the screen dot having the size of a
weavable dot. After the color breakdown, the weaving program is set up by
means of computer technology, each 15 screen dot corresponding to a weaving
dot. These weaving dots are tied off according to the classic Jacquard
method, that is to say regular weaves with repeat repetitions are employed.
20 The known method has substantial disadvantages. An experienced person
skilled in the art with weave experience is absolutely necessary in order
to carry out the method. To be precise, it became clear that, in woven
colored illustrations in the colors yellow, red 25 and blue, the color mix
is faulty, that is to say they do not have a11 the colored shades of the
model. Normally, corrections are necessary in order to improve the woven
illustration. However, such corrections can be carried out only by an
experienced person skilled in 30 the art with weave experience. In the
color breakdown for reproduction graphics, it is to be assumed that a color
mix occurs in the region between the print colors during the printing
operation. In other words, the printed color dots are not delimited with
high 



35 definition, but, instead, the print colors of the adjacent color dots
flow partially one into the other in the edge region. In the known method,
the illustration is broken down into screen dots which form   WO 02/066720
3 PCT/CH02/00088 a weaving dot with high-definition delimitation. The
mixing effects are to be generated owing to the low resolution of the human
eye. 5 Presentation of the invention The object of the invention is to
improve the initially mentioned patterned fabric, in particular Jacquard
fabric, and the initially mentioned method for 10 producing it. This is
achieved, according to the invention, by means of 15 a. the patterned
fabric according to claim 1; and b. the method for producing the fabric
according to claim 11. 20 The fabric according to the invention consists of
warp threads and weft threads which form a thread group and are tied off by
means of a warp thread in a cell in such a way that the cell has a defined
color impression. The cell is formed by at least two warp 25 threads and
two weft threads, without repeat repetition, by means of weaves which are
irregular in the warp direction and the weft direction. An improved
reproduction of the illustration to be 30 woven is advantageously achieved
in the fabric by means of the irregular weave. It is advantageous if
predetermined according 35 image breakdown of the desired color impression
weave. the irregular weave is to the [lacuna] during the illustration,
because the is copied directly by the   WO 02/066720 4 PCT/CH02/00088 For
this purpose, at least one weft thread of the thread group can cross at
least one warp thread, above the latter, on the face side of the fabric, so
that a dot is illustrated by a color. In order to illustrate 5 nuances of
the color, further weft threads of the thread group may be arranged above
the warp thread. In this case, the weft threads may also float. 



Advantageously, the fabric has weft threads of 10 different basic color. In
the case of a black/white illustration, the thread group may consist of
weft threads in the colors black and white. In a colored illustration, the
thread group advantageously comprises weft threads in the basic colors red,
green, blue, 15 yellow, black and white or magenta, cyan, yellow, black and
white. For larger single-colored regions, it is advantageous if a regular
weave is provided. 20 It is advantageous if the weft threads on the face
side of the fabric float over a maximum of forty-eight warp threads,
because the face side of the fabric thereby leaves a better impression.
Since the weft threads on 25 the back side of the fabric float over a
minimum of four warp threads, the overall impression of the fabric is
advantageously improved. Various methods for producing the patterned fabric
from 30 weft threads and warp threads are possible, the method as claimed
in claim 11 being particularly preferred. In this method, a file format is
set up from a model of the illustration to be woven, and the illustration
to be woven is broken down into pixels consisting of at 35 least four
selected basic colors. According to the invention, each basic color is
broken down into pixels with a color depth of 8 bits. The pixels of the
basic colors are in each case stored on a separate bitmap,   WO 02/066720 5
PCT/CH02/00088 and the color depth is subsequently reduced to 2 bits for
each basic color. Thereafter, the bitmaps of the basic colors are each
offset by the amount of one pixel and are subsequently assembled to form a
further bitmap 5 having the basic colors. By means of this bitmap, a
weaving program for a Jacquard weaving machine is set up, which provides
for the use of irregular weaves without weave repeat repetitions and
according to which the fabric is produced on the Jacquard weaving machine.
10 By means of the electronic image processing according to the method,
from a predetermined file format a file format is set up which has a high
resolution and constitutes a true-to-original reproduction of the 15
illustration in the fabric. The file format is transferred into a weaving
program and converted into a weavable data format. The advantage of this is
that the image dots can be generated according to the predetermined file
format without manual corrections by 20 a person skilled in the art with
weave experience. By the use of irregular weaves without repeat repetition,
image dots in the basic colors in the fabric are generated which, by virtue
of the high resolution, result in the true-to-original reproduction of the
25 illustration of the model. In the reduction of the color depth, with a
threshold value being included, the color depth of the basic colors can be
influenced in an advantageous way. 30 



By the bitmaps being offset by the amount of one pixel in the warp
direction or the weft direction, the fabric density can be improved in an
advantageous way. 35 In addition to the colors known from image processing,
other or up to sixteen colors may advantageously also be selected.   WO
02/066720 6 PCT/CH02/00088 5 10 15 20 25 By means of a CAD system, in
setting up the weaving program, the weaves are fixed by means of the data
of the further bitmap and a predetermined warp/weft thread ratio is
included. The advantage of this is that the setting up of a weaving program
can be simplified and the outlay necessary for this purpose can be reduced.
With the weft threads being inserted in a constant sequence, the
advantageously sequence of the insertion is illustration to impression of
design of the insertion device can be simplified. Advantageously, the basic
color of the weft threads during freely selectable, so that the be woven
can be adapted to the color the model. A weft thread of the thread group
may be tied off in such a way that the weft thread crosses over a warp
thread on the face side of the fabric. A color dot is thereby
advantageously formed. Two or more weft threads may also be tied off in
such a way that a color mix effect is achieved. Brief description of the
drawinas Exemplary embodiments of the invention are explained in more
detail below by means of drawings in which: fig. 1 shows a block diagram of
one embodiment of an operation for producing a Jacquard fabric with 30 an
illustration, fig. 2 shows a copy of a model of an illustration to be
woven, 35 fig. 3 shows an enlarged detail A of the model according to fig.
2 on a larger scale after the color breakdown of the illustration in
selected basic colors,  



WO 02/066720 7 PCT/CH02/00088 fig. 4 shows an enlarged detail B in fig. 3,
fig. 5 shows a paper weave design for an irregular 5 weave, fig. 6 shows a
sectional illustration of a fabric with an irregular weave, 10 fig. 7 shows
a top view of the fabric according to fig. 6, fig. 8 shows a paper weave
design for a regular weave, 15 fig. 9 shows a block diagram of a further
embodiment of the method according to the invention for producing a fabric
with a colored pattern, fig. 10 shows a paper weave design for an irregular
20 weave; fig. 11 shows a sectional illustration of a fabric with an
irregular weave; and 25 fig. 12 shows a top view of the fabric according to
figure 11. Ways of implementing the invention 30 Reference is made to
figures 1 to 4. Fig. 1 shows, in the form of a block diagram, the steps
necessary for producing a Jacquard fabric with an illustration. Fig. 2
shows a model with the illustration to be woven, 35 which is converted into
image dots by color breakdown and forms the basis for a weaving program
(fig. 2 and 3). A version of a fabric according to the   WO 02/066720 8
PCT/CH02/00088 invention, which is described below, is then produced by
means of a Jacquard weaving machine. Fig. 5 shows a paper weave design for
the fabric to be 5 produced, according to which weft threads in the basic
colors red R, green G, blue B, yellow Y, black S and white W are inserted
in a defined sequence. The insertion of the weft threads and the movement
of the warp threads (upstroke and downstroke) are regulated by 10 means of
this paper weave design. The weave is obtained according to the image dots
generated during the color breakdown of the illustration. As fig. 5 shows,
a red and a green image dot are to be generated in the fabric. On the basis
of the instructions of the paper 15 weave design, the warp thread K1 is
located in the bottom shed and the other warp threads are located in the
top shed, so that, after the tie-off, the red weft thread crosses the warp
thread K1 above the latter and the green weft thread crosses the warp
thread K2 above 20 the latter (fig. 6 and 7). A plurality of weft threads
with different colors may also be tied off in the same way, in order to
obtain a color mix or color nuance. 



As fig. 6 shows, the weft threads 11 float on the back 25 side of the
fabric. It is likewise possible for the weft threads 11 to float on the
face side of the fabric. In order to improve the fabric structure, the
floating length of the weft threads is limited, specifically over a minimum
of four warp threads 12 on 30 the back side and over a maximum of
forty-eight warp threads 12 on the face side. If an illustration to be
woven has a relatively large single-colored region, the weft threads in the
fabric 35 are tied off by means of a regular weave. In a further exemplary
embodiment according to fig. 9, the method comprises image preparation 1,
image   WO 02/066720 9 PCT/CH02/00088 breakdown 2, weaving program set-up 3
and weaving 4. In the image preparation, by means of scanning from a model,
for example a photograph, image data in a TIFF file format are read into a
program for image 5 processing and are presented, as an image of the
illustration to be woven, on a display unit. Depending on the resolution of
the scanner and of the display unit, the image illustration which appears
on the display unit has a few thousand colors or color shades. 10 Image
breakdown is carried out on the basis of the illustration on the display
unit. In the image breakdown, first the basic colors cyan C, magenta M,
yellow Y and black S, which are used during weaving, 15 are selected.
Thereupon, the image colors are broken down into the basic colors and are
stored in a separate bitmap 6 in pixels with a color depth of 8 bits for
each basic color. Subsequently, the color depth is reduced in each case to
2 bits, with the result that a 20 square pixel is formed. In this case, by
means of a threshold value, the gray steps are broken down into the basic
colors C, M, Y, S or white 0 and the basic color of the pixel is thus
fixed. Finally, the bitmaps of the basic colors are offset by the amount of
one 25 pixel in the weft direction and are assembled on a further bitmap 7.
Owing to the offset by the amount of one pixel, the weft sequence of the
weft threads in the basic colors cyan, magenta, yellow, black and white is
fixed at the same time. These data are read in a TIFF 30 file format into a
CAD system 8 and presented on the display unit. From this data, a weaving
program for the Jacquard weaving machine is set up, which provides for the
use 35 of irregular weaves without weave repeat repetitions. With the aid
of the illustration, the weaves are fixed by means of the read-in data and
with a warp/weft thread ratio being included. In this case, the data are
WO 02/066720 10 PCT/CH02/00088 



illustrated as square pixels and transferred into a pattern card 9 which,
on the display unit, show the pixels as square image dots of the
illustration to be woven. Subsequently, the weaving card 10, by means of 5
which the Jacquard weaving machine is controlled, is set up. During
weaving, five weft threads 11 are inserted, in the weft sequence of cyan,
magenta, yellow, black and 10 white, as a thread group in a weft line. The
weft threads are tied off by means of warp threads 12 in a cell which is
formed by two warp threads and at least two weft threads by means of a
weave without weave repeat repetition. 15 Fig. 10 shows a paper weave
design for the fabrics to be produced, which is derived from the weaving
program. The insertion of the weft threads and the movement of the warp
threads (upstroke and downstroke) are 20 regulated by means of this paper
weave design. The weave is obtained according to the image dots generated
during the color breakdown of the illustration. According to fig. 10, an
image dot with the basic color cyan and an image dot with the basic color
magenta are 25 to be generated in the fabric. On the basis of the
instructions of the paper weave design, the warp thread K1 is located in
the bottom shed and the other warp threads are located in the top shed, so
that, after the tie-off, the weft thread with the basic color magenta 30
crosses the warp thread K3 above the latter (fig. 11 and fig. 12). A
plurality of weft threads with different colors may also be tied off in the
same way, in order to obtain a color mix or color nuance.   WO 02/066720 -
11 - PCT/C802/00088 List of reference symbols 1 2 3 4 5 6 7 8 9 10 11 12 R
G B Y S W C M Image preparation Image breakdown Weaving program set-up
Weaving Basic colors Bitmap Bitmap CAD system Pattern card Weaving card
Weft thread Warp thread Red Green Blue Yellow Black White Cyan (blue)
Magenta (red)   WO 02/066720 - 12 - PCT/CH02/00088 



Patent claims 1. A patterned fabric, in particular Jacquard fabric, with an
illustration consisting of warp threads (12) 5 and weft threads (11), the
weft threads forming a thread group and, together with at least one warp
thread, forming a cell, and the weft threads being tied off in the cell by
means of the warp thread, in such a way that the cell has a defined color
impression, 10 characterized in that the cell consists of weaves formed
irregularly in the warp direction and weft direction by at least two warp
threads (12) and two weft threads (11) without repeat repetition. 15 2. The
fabric as claimed in claim 1, characterized in that at least one weft
thread of the thread group crosses at least one warp thread above the
latter on the face side of the fabric. 20 3. The fabric as claimed in claim
1, characterized by weft threads with different colors. 4. The fabric as
claimed in claim 3, characterized by a thread group consisting of weft
threads with the 25 basic colors red (R), green (G), blue (B), yellow (Y),
black (S) and white (W). 5. The fabric as claimed in claim 3, characterized
by a thread group consisting of weft threads with the 30 basic colors
magenta (M), cyan (C), yellow (Y), black (S) and white (W). 6. The fabric
as claimed in claim 1, characterized in that the irregular weave is
predetermined according to 35 the image dots generated during the image
breakdown of the illustration.   WO 02/066720 13 PCT/CH02/00088 7. The
fabric as claimed in claim 6, characterized in that the image dots are
formed from at least two weft threads of different basic color. 5 8. The
fabric as claimed in claim 1, characterized by a combination with a region
which is formed by regular weaves with repeat repetition. 9. The fabric as
claimed in claim 1, characterized in 10 that the floats of the weft threads
on the face side of the fabric have a maximum length of forty-eight warp
threads. 10. The fabric as claimed in claim 1, characterized in 15 that the
floats of the weft threads on the back side of the fabric have a minimum
length of four warp threads. 11. A method for producing a patterned fabric
as claimed in one of claims 1 to 10, consisting of weft 



20 threads and warp threads, with the method steps which comprise image
preparation (1), image breakdown (2) of an illustration to be woven into
pixels consisting of at least four selected basic colors, the setting up
(3) of a weaving program for a Jacquard weaving machine and 25 the weaving
(4) of the fabric on the Jacquard weaving machine, characterized in that,
in the breakdown of the illustration, each basic color is stored in pixels
with a color depth of 8 bits in each case in a separate bitmap (6), in that
the color depth is reduced to 2 30 bits for each basic color, in that the
bitmaps (6) of the basic colors are offset in each case by the amount of
one pixel and are subsequently assembled to form a further bitmap (7)
having the basic colors, in that the weaving program (3) for the Jacquard
machine provides 35 for the use of irregular weaves without weave repeat
repetitions, and in that, during weaving, the weft threads are inserted as
a thread group and are tied off in a cell which is formed by at least two
warp threads   WO 02/066720 14 PCT/CH02/00088 and two weft threads by means
of a weave without repeat repetition. 12. The method as claimed in claim
11, characterized 5 in that, in the reduction of the color depth, the gray
steps are broken down into a basic color or white, with a threshold value
being included. 13. The method as claimed in claim 11, characterized 10 in
that the bitmaps (6) are offset by the amount of one pixel in the weft
direction and/or warp direction. 14. The method as claimed in claim 11,
characterized in that one of the colors cyan (C), magenta (M), yellow 15
(Y), black (S) and white (W) is used as basic colors. 15. The method as
claimed in claim 11, characterized in that the basic colors red (R), green
(G), blue (B) and yellow (Y), black (S) and white (W) are used. 20 16. The
method as claimed in claim 11, characterized in that up to sixteen basic
colors can be used. 17. The method as claimed in claim 11, characterized 25
in that, in the setting up of the weaving program, the weaves are fixed
with the aid of the data of the further bitmap (7) by means of a CAD system
(8). 18. The method as claimed in claim 15, characterized 30 in that, in
the setting up of the weaving program, a predetermined warp/weft thread
ratio is included. 



19. The method as claimed in claim 11, characterized in that a pattern card
(9) is set up. 35 20. The method as claimed in claim 11, characterized in
that the thread group consists of weft threads (11) with different basic
colors, which are inserted in a   WO 02/066720 15 PCT/CH02/00088 defined
constant sequence and are tied off in a cell by means of at least one warp
thread (12). 21. The method as claimed in claim 20, characterized 5 in that
at least one weft thread (11) of the thread group is tied off in such a way
that the weft thread crosses over at least one warp thread ( 12 ) on the
face side of the fabric. 10 22. The method as claimed in claim 20 or 21,
characterized in that warp threads in the colors white and/or black are
used. .AN.A&NY.Aa32.A9N3y.A9a3.A .A9aF.A9a3.A9a .ALaF.ANFe.A9; e.ALN3.A9;
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