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@ Method and apparatus for mechanically abrading fabric

@ The present invention provides a method for
mechanically abrading fabric (5) which includes the
steps of moving the side of the fabric to be abraded
over an abrasive surface (7) at a controlled velocity
and, simultaneously, selectively applying pressure fo
the side (17) of the fabric to be abraded so as to
increase abrasion between the abrasive surface and
the fabric in the region where pressure is applied
relative to areas where pressure is not applied. An
apparatus comprising means for carrying out the
steps of the method is also provided. The method
and apparatus of the invention are less environmen-
tally-damaging than the prior art and can produce a
treated fabric which displays predetermined wear
characteristics.
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This invention relates to a method and an ap-
paratus for mechanically abrading fabric and, in
particular, to a method and an apparatus for abrad-
ing fabric on the roll or in the piece having pre-
determined characteristics such as surface wear,
shading or patterns. Fabric "in the piece" herein
refers to articles of clothing made of fabric, e.g.
jeans or jackets. Fabric "on the roll" refers to
unworked fabric, usually but not necessarily, wound
into a roll. This invention is most suitable for ap-
plication on Indigo denim or pigment painted fab-
rics.

In a so-called "stonewash" method of treating
fabric, garments are tumbled together with water
and pumice stones in a rotatable chamber to pro-
duce a worn out effect. Another is the so called
"sandblasting" method, which involves the applica-
tion of jets of high velocity fine sand particles
carried by an air current produced by an air com-
pressor so as to produce patches of worn out areas
on the fabric. U.S. Patent No. 4,912,056 discloses a
method of treating denim cloth with a cellulase
enzyme. U.S. Patent No. 5,114,426 discloses a
method wherein the fabric is tumbled with stones
of a chemical composition that is soluble in wash
or rinse liquid for the fabric, but where the stones
are of sufficient size and hardness to effect abra-
sion of the fabric without substantial mechanical
disintegration of the stones.

The effect of treatment of most of the above
methods is homogenous, i.e. the degree of treat-
ment or abrasion is substantially the same over the
entire treated fabric. For those methods whose
effect is not homogenous, e.g. the "sandblasting"
method, it is not possible to determine before treat-
ment to an accurate extent, any specific char-
acteristics of any particular area or areas of the
fabric, e.g. surface wear, shading or patterns. Any
disparity in the degree of treatment or abrasion
among the areas of the fabric is largely accidental
and not accurately repeatable.

The use of water and chemicals in some of the
above methods also poses environmental prob-
lems. In countries where effective anti-pollution
laws are in place, the manufacturers have to freat
the wastewater generated by the methods, with our
without the chemicals, before disposal. Such will
increase the cost of production. Even in countries
where there are no or no effective anti-pollution
laws, the disposal of the wastewater and/or the
chemicals could cause serious pollution problems
o the surrounding environment.

It is therefore an object of the present invention
to provide a method and an apparatus for abrading
fabric on the roll or in the piece wherein the afore-
said shortcomings are obviated.

According to a first aspect of the present in-
vention, there is provided a method for abrading
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fabric on the roll or in the piece having pre-deter-
mined characteristics such as surface wear, shad-
ing or patterns, including the steps of providing an
abrasive surface for abrading one side of the fabric;
moving the side of the fabric to be abraded over
the abrasive surface at a controlled velocity relative
thereto; simultaneously therewith, providing means
for selectively applying pressure to the side of the
fabric to be abraded in a direction towards the
abrasive surface so as to increase abrasion be-
tween the fabric and the abrasive surface in the
region where said pressure is applied relative to
areas where said pressure is not applied; and mov-
ing said fabric out of contact with said abrasive
surface to produce a fabric with an abraded sur-
face.

The abrasive surface may be movable during
the abrasion step.

Conveniently, the abrasive surface may be cy-
lindrical and rotatable.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
constitute a roller selectively biassed towards the
abrasive surface. The surface of the roller may
have a relief or pattern thereon having respective
high and low areas relative to the median surface
of the roller, to thereby selectively vary the pres-
sure applied to the fabric such that when the fabric
passes the abrasive surface a corresponding relief
or pattern is imparted to it on that side of the fabric
adjacent to the abrasive surface. The velocity of
the fabric may be synchronized with that of the
roller such that the relative velocity between the
fabric and the roller at the point where the fabric is
closest to the surface of the roller is substantially
zero.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
alternatively constitute a continuous belt supported
for movement on rollers, which belt having a relief
or pattern thereon having respective high and low
areas.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
alternatively constitute a plurality of individually
controllable elements which are adapted to bear
against the fabric during treatment thereof, thereby
to provide corresponding areas on the fabric which
are more abraded than others.

The fabric may be moved during abrasion by
means of rollers, the velocity of such movement
being relatively substantially lower to the move-
ment of the abrasive surface, thereby to increase
the abrasion received by the fabric.

Pressure applied to that side of the fabric not
to be abraded may be synchronized with the
movement of the fabric such that substantially only
those areas where maximum pressure on the fabric
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is applied are abraded by the abrasive surface.

According to a second aspect of the present
invention, there is provided an apparatus for abrad-
ing fabric on the roll or in the piece having pre-
determined characteristics such as surface wear,
shading or patterns, comprising an abrasive sur-
face for abrading the fabric; means for moving the
side of the fabric to be abraded over the abrasive
surface at a controlled velocity relative thereto; and
means for selectively applying pressure to the side
of the fabric not to be abraded in a direction
towards the abrasive surface so as to increase
abrasion between the fabric and the abrasive sur-
face in the region where said pressure is applied
relative to areas where said pressure is not applied.

The abrasive surface may be movable.

Conveniently, the abrasive surface may be cy-
lindrical and rotatable.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
constitute a roller selectively biassed towards the
abrasive surface. The surface of the roller may
have a relief or pattern thereon having respective
high and low areas relative to the median surface
of the roller, to thereby selectively vary the pres-
sure applied to the fabric such that when the fabric
passes the abrasive surface a corresponding relief
or pattern is imparted to it on that side of the fabric
adjacent to the abrasive surface. The velocity of
the fabric may be synchronized with that of the
roller such that the relative velocity between the
fabric and the roller at the point where the fabric is
closest to the surface of the roller is substantially
zero.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
alternatively constitute a continuous belt supported
for movement on rollers, which belt having a relief
or pattern thereon having respective high and low
areas.

The means for selectively applying pressure fo
the side of the fabric not to be abraded may
alternatively constitute a plurality of individually
controllable elements which are adapted to bear
against the fabric during treatment thereof, thereby
to provide corresponding areas on the fabric which
are more abraded than others.

The means for moving the side of the fabric fo
be abraded over the abrasive surface at a con-
trolled velocity relative thereto may constitute a
plurality of rollers.

According to a third aspect of the present
invention, there is provided a fabric and a clothing
piece abraded in accordance with any of the above
methods.

According to a fourth aspect of the present
invention, there is also provided a fabric and a
clothing piece, abraded by any of the above ap-
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paratus.

The invention will now be described in more
detail by way of example with reference to the
accompanying drawings wherein:-

Fig. 1 shows a first apparatus according to the

present invention;

Fig. 2 shows a second apparatus according fo

the present invention;

Fig. 3 shows the fabric feeding system of the

apparatus shown in Fig. 2;

Fig. 4 shows a fabric abrasion unit of the ap-

paratus shown in Fig. 2;

Fig. 5 shows a first part of an abrasion roller

delivery system of the apparatus shown in Fig.

2;

Fig. 6 shows a cross sectional view taken along

line A-A of Fig. 5;

Fig. 7 shows a cross sectional view taken along

line B-B of Fig. 5;

Fig. 8 shows a second part of an abrasion roller

delivery system of the apparatus shown in Fig.

2;

Fig. 9 shows the end of a driving head asso-

ciated with one end of the abrasion roller;

Fig. 10 shows a cross sectional view taken along

line C-C of Fig. 9;

Fig. 11 shows the view of the end of the abra-

sion roller associated with the driving head;

Fig. 12 shows a cross sectional view taken along

line D-D of Fig. 11;

Fig. 13 shows a longitudinal sectional view of

the end of a support head associated with the
other end of the abrasion roller; and

Fig. 14 shows a longitudinal sectional view of

the abrasion roller adjacent its end associated
with the support head.

Fig. 1 shows an abrasion apparatus generally
designated as 1 for abrading the upper side 3 of a
piece of fabric 5. The apparatus 1 includes an
abrasion roller 7 rotatable along its longitudinal axis
and movable along a rail 9. There is also provided
a continuous rubber belt 11 mounted for movement
on rollers 13a and 13b.

The outer circumferential surface of the abra-
sion roller 7 is provided with abrasive materials,
which may be provided by securing to the surface
a sheet of paper or cloth coated with abrasive
particles, e.g. silicone oxide, aluminium oxide and
metal carbide particles. It is found that abrasive
particles of a diameter of about 0.2mm to 0.8mm
and coated abrasive sheets having a grit size of
180 to P1200 are suitable for this purpose.

A roller 15b is driven by a motor (not shown) to
rotate in the clockwise direction and thus to draw
the piece of fabric 5 off roller 15a onto roller 15b.
The upper side 3 of the fabric 5 faces the abrasion
roller 7 and its bottom side 17 faces the rubber belt
11.
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The rubber belt 11 is provided with high areas
19 and low areas 20. In the drawing, the height of
the high areas 19 is exaggerated. In practice, the
high areas 19 will be in the region of several
millimetres high. The roller 13b is also driven to
rotate in the clockwise direction at such a speed
that there is substantially no relative movement
between the fabric 5 and the rubber belt 11 at or
adjacent the region where the fabric 5 comes into
contact with the abrasive materials of the abrasion
roller 7.

The abrasion roller 7 is driven to rotate at a
relatively high speed, e.g. 3000 r.p.m.. The linear
velocity of the fabric 5 across the abrasion roller 7
is substantially lower, e.g. from 1/3 metre to 2
metres per minute. In regions of the fabric 5 where,
at the time of abrasion, there are underlying high
areas 19, the degree of abrasion will be higher due
to higher pressure exerted by the high areas 19
against the fabric 5. Such regions will therefore be
more faded than those regions where, at the time
of abrasion, there are underlying low areas 20. The
general degree of shading can be determined by
adjusting the speed of the fabric 5 across the
abrasion roller 7. The lower the speed, the more
abraded the fabric 5 will be, and vice versa.

It is thus possible to determine, before treat-
ment, the general degree of abrasion of the fabric 5
as well as the specific degree of abrasion of any
particular area or areas on the fabric 5. By way of
such a method, it is possible to produce different
degrees of shading and patterns, e.g. geometrical
patterns, on the fabric 5 so treated.

Fig. 2 shows a second embodiment of an abra-
sion apparatus according to the present invention
generally designated as 19. While the particular
apparatus 19 shown in the drawing comprises three
abrasion units arranged in series generally des-
ignated as 21, 23 and 25 respectively, it should be
understood that the number of such abrasion units
in any particular apparatus 19 may vary according
to the specific requirements and needs.

Fabric 5 to be freated is first wound upon a
feeding roller 27 supported by two freely-rotatable
support rollers 29a and 29b. The fabric 5 is then
passed through a fabric feeding system, generally
designated as 31, to be described in more detail
below.

As shown in Fig. 2, the fabric 5, after being
treated successively by the abrasion units 21, 23
and 25, is received and wound upon a receiving
roller 33. The receiving roller 33 is in contact with
and is caused to move by a torque motor 34. The
torque motor 34 rotates in a clockwise direction
and causes the receiving roller 33 to move in an
anti-clockwise direction and to thus draw onto itself
fabric 5 treated by the abrasion units 21, 23 and
25. The fabric 5, after its treatment by abrasion unit
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25, has substantially no velocity and will accu-
mulate near the abrasion unit 25 and will thus be
wound onto the receiving roller 33. If, however, the
fabric 5 between the abrasion unit 25 and the
receiving roller 33 is in tension, the torque motor
34 will stop rotation to avoid any damage to the
torque motor 34 or the fabric 5.

The abrasion rollers 45 generally rotate in an
anticlockwise direction. Due to the high speed of
rotation of the abrasion rollers 45 and the friction
between the abrasion rollers 45 and the fabric 5,
there is a large force drawing the fabric 5 away
from the fabric feeding system 31 towards the
abrasion units 21, 23 and 25. The fabric feeding
system 31, to be described below, serves the pur-
pose of limiting the speed of the movement of the
fabric 5.

Fig. 3 shows in more detail the fabric feeding
system 31. Fabric 5 from the feeding roller 27 (not
shown in this drawing) passes through pulleys 35
and 36. The respective outer circumferential sur-
face of pulleys 35 is provided with relatively rough
materials to increase the friction between the fabric
5 and the pulleys 35. The pulleys 35 are driven by,
and their speed of rotation is controlled by, a motor
37. The pulleys 35 are caused to rotate in the
same direction and at the same speed by connect-
ing them with a continuous belt (or loop) 39 which
is in close contact with the pulleys 35. To allow
easy insertion of the fabric 5 through the fabric
feeding system 31, the pulleys 36 are mounted on
a support bar 41 movable along rails 43. By reason
of the large friction between the pulleys 35 and the
fabric 5, the fabric feeding system 31 sets a limit
on the speed of movement of the fabric 5 which is
drawn by the abrasion rollers 45.

As shown in more detail in Fig. 4, the abrasion
unit 21 is provided with an abrasion roller 45 and a
relief bearing roller 47. Fabric 5 to be freated
passes through rollers 49a, 49b, 49¢c and 49d. The
fabric 5 is abraded when it comes into contact with
the outer circumferential surface of the abrasion
roller 45, which is provided with abrasive materials.
As shown in Fig. 4, the fabric 5 is in contact with
the abrasion roller 45 over about half of its outer
circumferential surface, which will give the treated
fabric a generally more worn out effect. If this is
not desired, the fabric 5 may be caused o pass
through rollers 49a, 49e, 49f and 49d, in which
case the fabric is shown as the phantom line in Fig.
4. In such an arrangement, the fabric 5 only comes
into contact with the abrasion roller 45 at substan-
tially one point, i.e. where the abrasion roller 45 is
nearest to the relief bearing roller 47.

In either of the above cases, the relief bearing
roller 47 is provided with patterns of high and low
areas on its outer circumferential surface and is
driven to rotate along its longitudinal surface by a
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motor 51. The speed of rotation of the relief bear-
ing roller 47 is so adjusted that, at or near the point
or region of contact with the fabric 5, the relative
velocity between the fabric 5 and the relief bearing
roller 47 is substantially zero. The general degree
of pressure exerted by the relief bearing roller 47
upon the fabric 5 may also be regulated by adjust-
ing the position of the bracket 53, to which the
relief bearing roller 47 is secured.

To prevent the abrasion roller 45 from stopping
o rotate due to excessive pressure exerted by the
relief bearing roller 47 and, at the same time, to
prevent the relief bearing roller 47 from being out
of contact with the fabric 5, the displacement of the
bracket 53 is less than 0.1mm between its two
extreme positions. For such a fine adjustment,
which is easily overdone, springs 48 are provided.
When the pressure exerted by the relief bearing
roller 47 upon the abrasion roller 45 is excessive
and tends to cause the rotation of the abrasion
roller 45 to stop, the springs 48 will act as a buffer
and cause the bracket 53 and the associated relief
bearing roller 47 to be slightly displaced away from
she abrasion roller 45, thus avoiding any damage
fo the abrasion units 21, 23 and 25. This arrange-
ment is also beneficial and effective when the
fabric 5 to be treated is not even enough.

Referring again to Fig. 2, in order to provide a
larger or longer pattern over the fabric 5, abrasion
unit 23 provides a continuous relief bearing sheet
55 mounted for movement on rollers 57a, 57b, 57c,
57d and 57e, against which the abrasion roller 45
abrades the fabric 5.

This invention may also be practised by pro-
viding the abrasion unit 25 with one or more pres-
sure applying elements 57, e.g. finger-like mem-
bers. The movement of such elements 57 are
programmed so that each of them may indepen-
dently be caused to move towards or away from
the abrasion roller 45 and thus to exert different
degrees of pressure onto the fabric 5 as and when
required. This arrangement may be used in pro-
ducing random-like surface wear, shading or pat-
terns.

There is also shown in Fig. 2 a delivery system
generally designated as 59 for transporting abra-
sion rollers 45 to and from the abrasion units 21,
23 and 25. The delivery system 59 is shown in Fig.
2 as including six pairs of support members 61
mounted on a continuous chain 63 for movement
around rollers 65, and three lifting apparatus 67. It
should of course be understood that the number of
pairs of support members 61 and lifting apparatus
67 may vary according to actual needs.

The arrangement of the support members 61
and continuous chain 63 is shown in more detail in
Figs. 5 to 7. Fig. 5 is a plan view of a part of the
arrangement showing each abrasion roller 45 sup-

10

15

20

25

30

35

40

45

50

55

ported at its either end by a pair of support mem-
bers 61. Each support member 61 comprises a
pair of support elements 69 carried by a generally
trapezoidal plate 71. The pair of support elements
69 protrude away from the direction of the chain 63
to which the respective plate 71 is attached.

As can be seen from Fig. 6, the plate 71 is
attached to the chain 63 via a bolt 73 which allows
the plate 71 to swivel generally about the bolt 73.
The support element 69 is connected to the plate
71 via a bolt 75 which allows the support element
69 to rotate generally about the bolt 75. As can be
seen in Fig. 7, by reason of the generally
trapezoidal shape of the plate 71 and the attach-
ment thereto of the support elements 69 and abra-
sion roller 45, the centre of gravity of the assembly
will be below the bolt 73. There is thus avoided the
possibility of the abrasion roller 45 being dislodged
from the support members 61.

The delivery system 59 also includes a number
of lifting apparatus 67 shown in more detail in Fig.
8. The lifting apparatus 67 includes a platform 77 in
a generally inverted "h" shape. The leg 79 of the
platform 77 is secured to a chain 81 wound for
movement on ftwo rollers 83a and 83b. The roller
83a is connected to and driven by a motor 85. By
adjusting the direction of movement of the roller
83a, the platform 77 can be caused to move up-
ward or downward, as desired.

The abrasion roller 45 can be released from
the abrasion unit 21, 23 or 25 onto the platform 77
and lowered onto the support members 61 for
maintenance or replacement of abrasive materials.
The chain 63 is then caused to move the abrasion
roller 45 so released away and another abrasion
roller 45 which is in order for abrasion is moved to
the required position and lifted up to the required
height by the platform 77 for engagement with the
abrasion unit 21, 23 or 25. Such an arrangement
greatly enhances the speed of assembly and re-
lease of abrasion rollers 45 from the abrasion units
21, 23 and 25 and efficiency of operation is in-
creased.

Fig. 9 shows the end view of a driving head 87
associated with one end of the abrasion roller 45.
The driving head 87 comprises a spindle 89 sur-
rounded by four equally distributed protruding ends
91. As can be seen from Fig. 10, each protruding
end 91 sits on an outwardly biassed spring 93. The
driving head 87 is driven by a motor (not shown)
and rotatable along the spindle 89.

The driving head 87 is arranged to engage one
end of the abrasion roller 45 shown in Figs. 11 and
12. The end of the abrasion roller 45 shown in
Figs. 11 and 12 includes a hole 95 surrounded by
four equally distributed abutment members 97. The
spindle 89 is received into the hole 95 and each of
the protruding ends 91 will come into contact with
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a respective abutment member 97 after, at most, a
quarter-revolution. Rotation of the driving head 87
will thus bring about a corresponding rotation of the
abrasion roller 45.

The other end of the abrasion roller 45 is
connected to a support head 99 shown in Fig. 13.
The support head 99 comprises a spindle 101
including a number of ball bearings 103 received in
a groove 105 on the surface of a cylindrical mem-
ber 107 carried by the support head 99. Each ball
bearing 103 is urged away from the cylindrical
member 107 by a respective outwardly biassed
spring 109. As the outside width of the groove 105
is smaller than the diameter of the ball bearings
103, while the ball bearings 103 are prevented from
dislodgement from the cylindrical member 107, a
part of each ball bearing 103 is exposed to the
outside environment and raised above the outer
circumferential surface of the cylindrical member
107.

Fig. 14 shows the end of the abrasion roller 45
to which the support head 99 is engaged. The
engagement between this end of the abrasion roller
45 and the support head 99 is by a simple snap fit
action whereby the ball bearings 103 are received
in the circular recess 111. Disengagement of the
two parts is effected by simply pulling the two
parts apart.

From the foregoing description it will be seen
that this invention provides a method and an ap-
paratus whereby fabric on the roll or in the piece
may be mechanically abraded with the resultant
treated fabric displaying pre-determined character-
istics. The disclosed method also avoids the use of
water and chemicals which would be harmful to the
environment.

It should be noted that the above only de-
scribes an example of practising the invention and
it is possible to carry out the invention with some
variations, while not departing from the spirit of the
invention.

Claims

1. A method for abrading fabric on the roll or in
the piece having predetermined characteristics
such as surface wear, shading or patterns,
including the steps of:-

(a) providing an abrasive surface for abrad-
ing one side of the fabric;

(b) moving the side of the fabric to be
abraded over the abrasive surface at a con-
trolled velocity relative thereto;

(c) simultaneously therewith, providing
means for selectively applying pressure to
the side of the fabric to be abraded in a
direction towards the abrasive surface so as
fo increase abrasion between the fabric and
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10

the abrasive surface in the region where
said pressure is applied relative to areas
where said pressure is not applied; and

(d) moving said fabric out of contact with
said abrasive surface to produce a fabric
with an abraded surface.

A method according to Claim 1 further char-
acterized in that the abrasive surface is mov-
able during the abrasion step.

A method according to Claim 2 further char-
acterized in that the abrasive surface is cylin-
drical and rotatable.

A method according to Claim 1 further char-
acterized in that the means for selectively ap-
plying pressure to the side of the fabric not to
be abraded constitutes a roller selectively bias-
sed towards the abrasive surface.

A method according to Claim 4 further char-
acterized in that the surface of the roller has a
relief or pattern thereon having respective high
and low areas relative to the median surface of
the roller, to thereby selectively vary the pres-
sure applied to the fabric such that when the
fabric passes the abrasive surface a corre-
sponding relief or pattern is imparted to it on
that side of the fabric adjacent to the abrasive
surface.

A method according to Claim 1 further char-
acterized in that the means for selectively ap-
plying pressure to the side of the fabric not to
be abraded constitutes a continuous belt sup-
ported for movement on rollers, which belt
having a relief or pattern thereon having re-
spective high and low areas.

A method according to Claim 1 further char-
acterized in that the means for selectively ap-
plying pressure to the side of the fabric not to
be abraded constitutes a plurality of individ-
ually controllable elements which are adapted
to bear against the fabric during treatment
thereof, thereby to provide corresponding
areas on the fabric which are more abraded
than others.

A method according to any of Claims 2 to 7
further characterized in that the fabric is
moved during abrasion by means of rollers,
the velocity of such movement being relatively
substantially lower to the movement of the
abrasive surface, thereby to increase the abra-
sion received by the fabric.
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A method according to Claim 8 further char-
acterized in that pressure applied to that side
of the fabric not to be abraded is synchronized
with the movement of the fabric such that
substantially only those areas where maximum
pressure on the fabric is applied are abraded
by the abrasive surface.

An apparatus for abrading fabric on the roll or
in the piece having pre-determined characteris-
tics such as surface wear, shading or patterns,
comprising:-
(a) an abrasive surface for abrading the
fabric;
(b) means for moving the side of the fabric
to be abraded over the abrasive surface at a
controlled velocity relative thereto; and
(c) means for selectively applying pressure
fo the side of the fabric not to be abraded in
a direction towards the abrasive surface so
as to increase abrasion between the fabric
and the abrasive surface in the region
where said pressure is applied relative to
areas where said pressure is not applied.

An apparatus according to Claim 10 further
characterized in that the abrasive surface is
movable.

An apparatus according to Claim 11 further
characterized in that the abrasive surface is
cylindrical and rotatable.

An apparatus according to Claim 10 further
characterized in that the means for selectively
applying pressure to the side of the fabric not
to be abraded constitutes a roller selectively
biassed towards the abrasive surface.

An apparatus according to Claim 13 further
characterized in that the surface of the roller
has a relief or pattern thereon having respec-
tive high and low areas relative to the median
surface of the roller, to thereby selectively vary
the pressure applied to the fabric such that
when the fabric passes the abrasive surface a
corresponding relief or pattern is imparted to it
on that side of the fabric adjacent to the abra-
sive surface.

An apparatus according to Claim 10 further
characterized in that the means for selectively
applying pressure to the side of the fabric not
to be abraded constitutes a continuous belt
supported for movement on rollers, which belt
having a relief or pattern thereon having re-
spective high and low areas.
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16.

17.

12

An apparatus according to Claim 10 further
characterized in that the means for selectively
applying pressure to the side of the fabric not
to be abraded constitutes a plurality of individ-
ually controllable elements which are adapted
to bear against the fabric during treatment
thereof, thereby to provide corresponding
areas on the fabric which are more abraded
than others.

An apparatus according to any of Claims 10 to
16 further characterized in that the means for
moving the side of the fabric to be abraded
over the abrasive surface at a controlled ve-
locity relative thereto constitutes a plurality of
rollers.
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