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Woven fabric with machine-readable code 

Abstract

A woven fabric, in particular a label, having a region formed from a ground weave which defines a background, with the region including an array of
spaced apart dots formed by yarns exposed on the surface of the ground weave, and with the array of spaced apart dots collectively defining a
machine-readable code. 
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Claims

What is claimed is: 

1. A woven fabric label having a body member with a machine-readable code region formed thereon aid comprising a ground weave which defines a
background, said code region consisting of an array of spaced apart dots formed by yarns exposed at selected distinct and spaced apart locations on the
surface of the said ground weave defining a plurality of straight line patterns, with said array of spaced apart dots collectively defining a
machine-readable code. 

2. A woven fabric label according to claim 1 wherein the dots are spaced apart in both the warp and weft directions to define a two dimensional
machine-readable code. 

3. A woven fabric label according to claim 2 wherein each dot is of the same size. 
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4. A woven fabric label according to claim 3 wherein each dot is defined by a predetermined number of adjacent wefts which float over a predetermined
number of adjacent warps to define a dot of a predetermined shape. 

5. A woven fabric label according to claim 4 wherein said predetermined shape is square. 

6. A woven fabric label according to any of claims 2 to 5 wherein the array of dots is arranged in alignment and along a predetermined number of rows
and columns. 

7. A woven fabric label according to claim 1 wherein the dots are spaced in the weft direction only to define warp extending columns spaced apart in the
weft direction and thereby define a one dimensional machine-readable code. 

8. A process for producing woven fabric labels having a machine-readable code woven therewithin, the process comprising weaving a ground weave
fabric body member from weft and warp yarns, and at a predetermined region within the fabric body member selectively introducing dot forming yarns
at distinct and spaced apart locations to create an array of dots on the surface of said ground weave to define a plurality of straight line patterns forming
a machine-readable code. 

9. A process according to claim 8 wherein the fabric body member is woven on a loom having a jacquard  for controlling shedding of warp yarns,
with the jacquard  being arranged to selectively control shedding of individual warp yarns. 

10. A process according to claim 9 wherein the jacquard  is electronically controlled by a computer to provide the pattern information for generating
the desired array of dots in said region, the computer being arranged to provide the same array of dots for each successively woven region or being
arranged to provide a different array of dots for each successively woven region. 

11. A process according to claim 9 or 10 wherein a plurality of ribbons of successive labels are ultaneously produced, the jacquard  being controlled
to weave the same or different arrays of dots in said regions which are being simultaneously woven across said jacquard  equipped loom. 

Description

The present invention relates to a woven fabric, in particular but not exclusively a woven label, incorporating a woven in machine-readable code. 

The present invention also relates to a process for producing woven fabric, in particular labels, incorporating a woven in machine-readable code. 

According to one aspect of the present invention there is provided a woven fabric, in particular a label, having a region formed from a ground weave
which defines a background, said region including an array of spaced apart dots formed by yarns exposed on the surface of the ground weave, said
array of spaced apart dots collectively defining a machine-readable code. 

Preferably the dots are defined by weft yarns which contrast with the background defined by the ground weave. 

In a first embodiment, the dots are spaced apart in both the warp and weft directions to define a two dimensional machine-readable code. Preferably for
the first embodiment each dot is of the same size and is defined by a predetermined number of adjacent wefts which float over a predetermined number
of adjacent warps to define a dot of a predetermined shape. Preferably said predetermined shape of each dot is generally square. 

As an example the square shape of each dot is formed by two adjacent wefts extending across three adjacent warps. 

Preferably for the first embodiment the array of dots is arranged in a predetermined number of rows and columns, the spacing between adjacent rows
being preferably 2 wefts and the spacing between adjacent columns being preferably 3 warps. 

In a second embodiment the dots are spaced in the weft direction only to define warp extending columns spaced apart in the weft direction and thereby
define a one dimensional machine-readable code, commonly referred to as a bar code. 

For the second embodiment the dots in each column are formed by dot forming weft yarns floating over the same number of warps in order to produce
a bar of a desired width extending in the warp direction. 

For both embodiments, the dot forming yarn from which the dots are formed is chosen to provide a contrast with the ground weave such that a machine
is able to detect the presence of the dots on the surface of the ground weave. Accordingly the yarn for forming the dots may be of any type which
achieves this function. 

For example the dot forming yam may be of a colour which contrasts with the colour of the ground weave. With such an arrangement the array of dots
is visible on the surface of the ground weave. 

Alternatively, the dot forming yarn may be invisible under normal white light but is detectable under a different light, eg. ultraviolet light. With such an
arrangement the array of dots would be not be visible on the surface of the ground weave under normal white light conditions. 

According to another aspect of the present invention there is provided a process for producing woven fabric, in particular labels, the process comprising
weaving a ground weave from weft and warp yarns, and at a predetermined region of the fabric selectively introducing dot forming yarns to create an
array of dots on the surface of said ground weave to define a machine-readable code. 

Preferably the fabric is woven on a loom having a jacquard  for controlling shedding of warp yarns and preferably at least in said region the
jacquard  is arranged to selectively control shedding of individual warp yarns. 

Preferably the jacquard  is electronically controlled by a computer which is programmed to provide the pattern information for generating the desired
array of dots in said region. The computer may be arranged to provide the same array of dots for each successively woven region or may be arranged to
provide a different array of dots for each successively woven region. 
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The loom may be a narrow fabric loom or a broadloom. 

When producing labels, it is envisaged that a ribbon of successive labels will be produced and that more than one ribbon may be simultaneously
produced across the width of the loom. The individual ribbons may be woven separately side by side, for example on a twin rapier needle loom, or may
be joined whilst being woven to form a sheet and then subsequently separated, for example by slitting. 

When producing more than one ribbon of labels simultaneously, it is envisaged that the jacquard  may be controlled so as to weave the same or
different arrays of dots in said regions which are being simultaneously woven across the loom. 

Various aspects of the present invention are hereinafter described with reference to the accompanying drawings in which: 

FIG. 1 is a plan view of a label according to an embodiment of the present invention; 

FIG. 2 is a diagrammatic view of a weave showing part of an array of dots which form a two dimensional machine-readable code; 

FIG. 3 is a diagrammatic view of a weave showing part of any array of dots which form a one dimensional machine-readable code; 

FIG. 4 is a schematic view of part of a sheet of woven fabric containing a plurality of side by side ribbons of labels according to an embodiment of the
present invention. 

Referring to FIG. 1 there is shown a label 10 according to an embodiment of the present invention. The label is of a woven construction, the warp
direction being shown as Wp and the weft direction being shown as Wt. 

The body 11 of the label 10 is formed by a ground weave and within the body 11 there is provided a machine readable code region 14 which is defined
by an array of dots 16. 

The body 11 of the label 10 is formed by a ground weave which produces a surface appearance which is suitable for reading by an optical scanner. 

Preferably such a weave is a tight weave which provides a consistent background for the scanner; the choice of yarns and/or weave preferably being
such as to provide a dull or matt appearance. Accordingly, textured yarns are preferably used for both the warp and weft. Also, the weave structure is
preferably a plain weave, such as for example taffeta. 

As more clearly seen in FIG. 2, in a first embodiment the dots 16 are defined by dot forming weft yarn which is floated across adjacent warps 20
(shown as broken lines) to define a float 21 lying on the surface of the ground weave. 

In FIG. 2 each dot 16 is formed from one or more adjacent floats 21 in order to define a dot of a shape and size which is capable of being machine
read. Preferably each dot 16 is generally square in shape and is preferably defined by two adjacent floats 21 which extend across three adjacent warps
20. 

As shown in FIG. 2, for defining a two dimensional machine readable code the dots 16 are spaced apart in both the warp Wp and weft Wt directions to
reside in spaced apart columns and spaced apart rows. For defining a two dimensional machine-readable code, the dots 16 are preferably of the same
size and shape. 

As shown in FIG. 3, for defining a one dimensional machine-readable code the dots 16 are spaced in the weft direction and arranged in spaced apart
columns only. The columns extend in the warp direction Wp and define spaced apart bars 18. The dots 16 in each column are formed from floats 21
which float across the same number of adjacent warps in order to provide a bar of the desired width. Adjacent bars are spaced apart in the weft direction
Wt by a desired number of adjacent warps 20. The floats 21 are formed in successive weft insertions such that all floats 21 in each are closely spaced
from their neighbouring features. 

The size of each dot 16 is chosen to provide a size which is suitable for reading by an optical scanner. Accordingly each dot 16 may be formed by any
suitable number of weft yarns extending over any suitable number of warp yarns. In an extreme example, in order to produce a very small dot, it is
envisaged that the dot 16 may be formed by a single weft extending over a single warp. 

An example of a label incorporating dots 16 of approximately 0.5 mm square is given below. 

EXAMPLE 

A dearly defined dot of approximate size 0.5 mm square can be achieved using the following combination of warp and weft yarns. 

          Weave Structure        Taffeta
          Number of warps        3
          Warp yarn              110 dtex textured polyester
          Warp Yarn Density      6 threads/mm
          Number of wefts        2
          Weft yarn              110 dtex textured poiyester
          Weft Yarn Density      3 threads/mm

The body 11 of label 10 may include other information carrying regions. For example the label 10 is shown including a generic information region 30
which carries the same information on different labels. For example, the generic region 30 may contain a manufacturers name and/or logo. Label 10 is
also shown having a specific information carrying region 32 which carries different information on different labels. For example, the labels may be
used to identify a garment size or garments belonging to individual employees in a company and region 32 carries the size or the name of a specific
employee. 

Preferably, labels 10 are produced on a narrow fabric loom or a broadloom. having an electronically controlled jacquard . The loom includes weft yarn
selection to enable different weft yarns to be selectively inserted into the weave when required. 
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The labels may be produced on a narrow fabric loom as one or more discrete ribbons each comprising a string of labels having selvedges. 

Alternatively, as seen in FIG. 4 the labels may be produced on a narrow fabric loom or a broadloom in a sheet so comprising joined ribbons 51 of
labels which are subsequently slit into discrete ribbons. 

The jacquard  is preferably arranged to control individual warps at least for those warps passing through regions 14 and where provided, regions 32.
This enables the jacquard  to control shedding of the warps in these regions for providing unique information in region 14 (and region 32, if
provided) for labels being woven simultaneously across the width of the loom. 

Preferably the ground weave defines a background that gives a strong contrast against the yarn forming the dot. 

It is envisaged that other dot forming yarns may be used which are invisible in white light but contrast with the background weave under different light,
eg ultraviolet light. A suitable yarn would perhaps have fluorescent properties. 

In the above example, the weft is floated across adjacent warps in order to define a dot 16. It is envisaged that as an alternative, the warp may be floated
across adjacent wefts in order to define a dot 16. 

* * * * *

 

    

     










