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(57) Abstract

A method for modifying fabric to produce varied ef-
fects comprises projecting a stream of particles (9) towards
the fabric surface. The particles (9) are projected under
controlled conditions such that they contact the surface
with a force effective to modify the fabric (1) and change
the feel, appearance or material constitution of the fabric.
Among the effects obtained are softening, worn or laun-
dered appearance, design, pattern, picture, printing, tex-
tured or sculptured effects. The apparatus comprises a sup-
ply (29) of a length of fabric (1) and means for moving the
fabric along a horizontal path. Located on the path is a
support backing (33) such as a flat plate, and means (34)
for slidably pressing the fabric (1) against the support
backing {33). Opposite to the support backing (33) and fac-
ing the fabric surface is a treatment station (30) which in-
cludes means (32) for propelling a stream of particles (9)
towards the fabric surface.
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METHOD AND APPARATUS FOR MODIFYING FABRICS TQ PRODUCE
VARIED EFFECTS
This invention relates to methods and

apparatus for modifying fabrics to obtain varied
effects. More particularly, the invention is concerned
with treating fabrics to change the feel (hand), appear-
ance or material constitution of the fabrics.

Many kinds of treatments or modifications of
fabrics have been practiced for a long time. Fabrics at
different stages of manufacture have been treated to
alter existing characteristics and obtain a fabric which
is more useful or more attractive to the ultimate user
of an article made from such fabric. XKnown practices
include modifying fabrics by laundering, beating,
shearing fibers, selectively heating portions, selec-
tively dyeing or bleaching, ironing, brushing or
abrading, pressing with heated drums or patterned rolls
and treating with jets of hot fluids. Techniques such
as laundering, brushing or abrading with sandpaper have
been employed to obtain the effect of a worn or laun-
dered appearance, which is attractive to the user of the
article. Methods involving such techniques as shearing
fibers, treating with hot fluid jets or using heated
drums or patterned rolls are employed to create designs
or sculptured effects particularly on pile fabrics. By
means of these known techniqués, fibers in the pile
fabrics are selectively cut, crushed or through heating
especially of synthetic fibers, melted or softened so
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that a patterned or sculptured effect is formed in the
treated locations which are altered in contrast with
portions of the fabric where the fibers are untreated.
Known techniques involving dyeing or bleaching have been
used to produce design effects or patterns, and abrading
by sanding methods have been employed to create textured
or napped surfaces.

For example, in order to obtain the desired
worn or laundered effect especially on denim fabric,
several techniques are embloyed and others have been
attempted. The manufacture of denim garments often
includes washing the garments. in various ways including
regular mechnical laundering, a chlorine bleach washing,
enzyme washing or stonewashing. In the latter techni-
que, the fabric in the form of garments is washed in the
presence of pumice stones in a mechanical laundering
system including chlorine bleaching. By removing sizing
and dye, garments are obtained which are softer and have
a faded or worn look. Tt is also known to treat the
fabric prior to the manufacturing of the garment, though
commercially impractical. Fabrics have been subjected
to mill washing with agitation, to remove starch.
Brushing or sanding methods have been proposed to remove
surface starch and surface dye but such methods have
been considered to unduly weaken the fabric and are
limited because they affect only the surface of the
fabric.

Lesley U.S. 3,952,555 issued on April 27, 1976
describes broviding warp knit denim fabrics having the
appearance of woven denim fabrics, by selectively dyeing
the knit yarns. The surface of the knit fabric is
sanded by contact with a machine having a sanding roll,
or is napped with a napping machine having pile rolls,
to enhance the denim effect.

In Mazzone et al U.S. 3,613,186 granted on
October 19, 1971, jets of hot fluid such as hot air are
directed at fabric having a thermoplastic surface to
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soften and sculpture the threads. Hergert U.s.

3,785,016 issued January 15, 1974 contacts a pile fabric
with a pattern roll which produces surface patterns by
different treatments such as thermal sculpturing and
ironing. Ruppe U.S. 3,939,536 issued on February 24,
1976 discloses apparatus which compresses pile fabrics
between rollers to provide a crushed appearance. Thal et
al U.S. 3,256,581 issued on June 21, 1966 discloses
apparatus for treating pile fabrics in which a plurality
of fluid discharge nozzles are moved relative to a pile
fabric and also relative to each other, to‘impart a
desired design in the pile fabric. It is disclosed that
the application of jets of heated fluids to the face of
pile fabrics affects the fibers in a way to cause pat-
terns or designs.

However, the known methods for treating
fabrics have a number of disadvantages. Such methods
are generally capable.of producing only a single speci-
fic type of effect or modification of the fabric, or a
very limited range of such effects. The known techni-
ques are usually useful only with respect to a limited
class of fabrics., 1Installation of expensive equipment
is required to carry out many such methods, and the
equipment cannot be readily modified to produce any wide
range of different types of effects on varying types of
fabrics. Furthermore, some of the methods as noted
above tend to weaken or otherwise degrade the fabric to
an unacceptable extent.

The present invention provides a method for
modifying a wide variety of fabrics, for the purpose of
achieving varied changes or effects in such fabrics.
Relatively simple equipment may be employed to achieve
these effects, and the same equipment can be used to
treat many different kinds of fabrics and to produce a
great variety of effects by changing the operating con-
ditions of the equipment rather than by any substan-
tial modification or replacement of equipment as would
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be required in employing techniques of the prior art.
The present invention produces desired effects by
projecting a stream of particles at a surface of the
fabric to be treated, under controlled conditions of
treatment. The particles contact the surface at desired
locations with a controlled force such that the physical
appearance or feel of the fabric, or the physical
characteristics of the fabric are modified. With ap-
propriate choice of conditions, the force of the par-
ticles is adjusted such that the desired type of modi-
fication can be achieved.

In this way, the method is useful to provide
an effect of softening or a soft-hand feel, a worn.or
laundered appearance, the creation of designs, patterns,
pictures, printing effects, textured effects or sculp-
tured effects, or combinations of various of these ef-~
fects.

Accordingly the present invention provides a
method for modifying fabrics to produce varied effects,
which comprises projecting under controlled conditions a
stream of particles towards a surface of a fabric, the
particles contacting said surface with a force effective
to modify said fabric sufficiently so that one or more
of the feel, appearance or material constitution of said
fabric is changed.

In accordance with another aspect of the
present invention, there is provided a method for the
treatment of fabrics to produce a softening (soft-hand),
worn or laundered effect, which comprises projecting
under controlled conditions a stream of particles to-
wards a surface of a fabric, the particles contacting
said surface with a force effective to remove or par-
tially remove from said fabric one or more of coatings
sizes, dyes or pigments. _

In accordance with yet another aspect of the
present invention, there is provided a method for the
treatment of fabrics to form designs, patterns, pictures
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or printing effects, which comprises projecting under

controlled conditions a stream of particles towards a
surface of a fabric, the particles contacting said sur-
face with a force effective to remove or partially re-
move from said fabric one or more of dyes, pigments or
portions of the fabric material.

In accordance with a further aspect of the
present invention, there is provided a method for the
treatment of fabrics to produce textured or sculptured
effects, which comprises projecting under controlled
conditions a stream of particles towards a surface of a
fabric, said particles contacting said surface with a
force effective to remove or partially remove fabric
material. '

In accordance with still another aspect of the
present invention there is provided an apparatus for
modifying fabrics to produce varied effects, which com-
prises means for supplying a length of fabric, said
fabric having a first fabric surface and a second fabric
surface, means for moving the fabric along a horizontal
path in lengthwise direction, a first support backing
positioned adjacent to said path, means for slidably
pressing the second fabric surface against the first
support backing, a first treating station located oppo-
site from the first support backing, facing the first
fabric surface and comprising means for propelling a
stream of particles towards said first fabric surface,
and means for removing treated fabric from said path.

FIG. 1 is a perspective view of apparatus
usable in the process of the present invention and
illustrates use of a rotary blaster for projecting a
stream of particles at a supported fabric.

FIG. 2 is a plan view taken along the lines
2=-2 of FIG. 1.

FIG. 3 is a schematic elevational view of
apparatus useable in the process of the present
invention and illustrates employment of a compressed air
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blasting system.

FIG. 4 is a schematic plan view of a fabric
treatment line of the present invention and illustrating
a continuous treatment of fabric in accordance with the
present method.

In the method of the present invention, a
stream of particles is directed towards a surface of a
fabric. The stream is in the form of a jet or blast of
particles which may be projected by any controllable
means of propelling the particles. They may be pro-
jected by entrainment in a fluid stream such as air or
other gases or liquids such as water. Air released from
a compressed air source with the released stream of
moving air carrying with it said particles mixed therein
has been found to be an effective means of projecting
the particles. Commercially available sand blasting or
air blaster equipment is useful. The compressed air may
be mixed in a tank with the desired particles and re-
leased from a hose having a nozzle, or the compressed
air may be released and the particles introduced into
the resulting stream. The hose may be hand-held par-
ticularly for obtaining random design effects and may be
contained in a cabinet, with manual or automated move-
ment of the nozzle, the fabric or both, to bring the
fabric into contact with the stream of particles. . A
suitable arrangement is shown in FIG. 3.

It has been found most preferable to utilize a
centrifugal or rotary blaster for projecting the stream
of particles. The technique and equipment for centri-
fugal wheel blasting is well-known and readily available
commercially. In this technique, particles are supplied
to a rapidly rotating wheel and are thrown with force
away from the rim of the wheel. The particles may be
applied to the rim surface of a wheel having a rim in-
dentation or other structure which retains the particles
until they have been accelerated and then thrown off the
wheel. The rotating wheel may be equipped with internal
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paddles or blades directed radially from the hub, and

" particles may be applied either to the openings between

blades at the rim of the wheel or to openings in the hub
which communicate with spaces between the blades. The
rotary blaster is airless, meaning that the particles
are projected by being mechanically accelerated and are
not carried along by the movement of a fluid as in other
systems. The use of a centrifugal rotary blaster as the
means of projecting particles in the present method is
preferred since a considerable control over conditions
involved in generating the stream of particles is
possible. FIGS. 1 and 2 illustrate use of a rotary
blaster in the method of the present invention.

After the particles contact the surface of the
fabric, they are desirably collected and recycled to the
supply source of particles, for reuse. Collection may
be done simply by allowing the particles to fall by

gravity into a collecting bin and conveying the col-

lected particles to said source, or a stream of air may
be used to convey the particles away from the fabriec and
into the collection system.

Regardless of the technique used to establish
the stream of particles, it is essential that the
particles should strike the surface of the fabric with a
force effective to modify the fabric to achieve the
desired effect. Thus, an éffective force is one which
is not so weak as to cause little or no effect on the
fabric, and yet is not so strong as to cause an
undesired significant weakening or degrading of the
fabric. Certain desired effects may involve the
creation of designs or sculpturing in which considerable
portions of the fabric material 'are removed, causing a
weakening of the fabric in those areas, but this would
be a desired result for such an effect.

The extent or nature of the force imparted to
the particles will widely vary, depending upon the type
of effact desired and the nature of the fabric under-

PCT/US87/01394
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going the treatment. The needed force can readily be
determined by ordinary.experimentation. To establish
and maintain a desired effective force for the par-
ticles, it is essential to control the conditions under
which the particles are projected. Particular condi-
tions are quite variable since they are affected by the
choice of equipment for the projecting of articles, the
nature of the particles and other factors such as the
distance established between the source of particles and
the contact area on the fabric. Also, the nature of
the fabric and the effect desired will affect the chaice
of particles. An effect such as softening fabrics
would generally call for use of smooth, non-abrasive
particles, whereas an effect such as sculpturing wherein
considerable removal of portions of the fabric itself is
contemplated might make the use of more abrasive parti-
cles having non-smooth, fractured or sharp-edged sur-
faces preferable. For any given effect on a given
fabric, the extent or degree of.the effect desired would
influence the choice of particles or the duration of the
treatment of any particular area of the fabric. Speci-
fic conditions are not determinable in general, but must
be adapted to the specific instances involving a par-
ticular fabric and desired effect.

When it is desired to modify a specific type
of fabric to obtain a certain effect, normally the type
of particles and equipment will be chosen first. Then
the conditions for establishing a stream of particles
are readily determinable by simple experimentation. The
essential aspect is to control the conditions of pro-
jecting the stream of particles such that an effective
particle force for the particles contacting the fabric
is obtained.

Normally, the controlled conditions will be
established by selecting the properties of size, shape,
momentum and rate of flow of the particles. The momen-
tum of the particles will determine the extent of the
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force of impact on the fabric surface. This force of
course is determined by the mass and velocity of the
particles. However, different types of particles of the
same mass will have different sizes and shapes. The
momentum given to the particles also is influenced by
the size, shape and rate of flow since the particles in
motion will interact with the ambient atmosphere and
will interact with each other such as by colliding.
Therefore, the conditions of size, shape and rate of
flow of particles will affect both the ultimate force of
impact of the particles on the fabric and also will
affect the intensity of the effect caused on the fabric.
An abrasive particle will cause a more intense effect
than a smooth particle.

The conditions which should be controlled also
include the shape and size of the contact area of the
particles on the fabric surface. At the same rate of
flow of particles, dispersion over a large size area
will cause a less intense effect than when concentrated
on a small size area of the fabric surface. The shape
of the area is a condition which is closely related to
the type of effect desired. By way of example, a
contact area of any shape provided that it spans the
fabric from one edge to an opposite edge of the fabric
is preferred for an overall softening treatment of the
entire surface of the fabric. Removal of dye or material
of the fabric in a selected area to create a design re-
quires an appropriate shape of contact area corres-
ponding to the limited area to be treated.

A further condition of importance is control
over the movement of the fabric relative to the stream
of particles. There may be no relative movement in some
instances. For example, a piece of fabric or part of a
garment may be introduced into a chamber and while
stationary, subjected to a blast of a stream of par-
ticles for a short time, such as 0.5 to 10 seconds.

Upon cessation of the blast, the piece of fabric can be
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removed and another piece brought into position for
treatment. However, under normal production conditions,
there would be relative movement between the stream of
particles and the fabric to provide detailed effects or
effects over a long extent of the fabric particularly
under conditions where a continuous length of fabric or
a continuous series of pieces of fabric is being
treated. Either the stream of particles can be moved in
relation to a stationary fabric length, or the length of
fabric can be moved past a stream of particles eman-
ating from a stationary source such that successive
areas on the fabric are contacted by the stream of
particles. Movement of the stream of particles relative
to a stationary length of fabric would commonly be done
in case of a hand-held source of particles for random or
free-hand designs or other effects, or in the case where
intricate designs are to be imparted to the fabric by an
automated movement of the nozzle or other source of par-
ticles. For most treatments, however, it has been found
to be most effective to move the fabric past a
stationary source of particles. Under some circum-
stances, however, it would be desired to cause movement
both of the source of particles and of the fabric,
thereby obtaining unusual random or intricate effects.
In any event, movement of the fabric relative to the
stream of particles affects the intensity of action of
the stream of particles since such movement influences
the amount of particles which will contact a given
portion of the fabric surface.

By choice of appropriate conditions along the
lines illustrated above, an unusual variety of different
effects can be obtained on a given fabric with the use
of the same particle projecting equipment without
substantial modification thereof. The types of blasters
discussed above enable easy introduction of different
kinds of particles through an ordinary hopper, to supply
the accelerating device. A controlled metering of
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particles is obtainable by appropriate choice of nozzles

for the air blaster or wheel structure for the rotary
blaster. As a result, it becomes possible to obtain
different effects on the fabric which include a sof-

5 tening or soft-hand feel, a worn or laundered appearance
as well as the creation of designs, patterns, pictures,
printing effects, textured effects or sculptured ef-
fects. These effects are achieved by causing the par-

10 " ticles to remove or partially remove from the fabric
substances including coatings, sizes, dyes, pigments or
portions of the fabric material itself. By selecting,
establishing and controlling the conditions for the
stream of particles, the effect thereof can be

15 adjusted so as to be strong enough to achieve the
desired effect on the fabric, but not so strong as to
cause undesired harm to the fabric. Thus, in the
practice of the present invention it is possible to
modify the fabric by the use of a force effective to

20 modify the fabric without substantially degrading the
physical properties of the fabric. It is also a feature
of the invention that it becomes possible to subject
different portions of the surface of the fabric to
different intensities of particle force or different

25 durations of contact with the particles. This enables
production of gradual faded or shaded effects or ombre
effects. These effects can be easily varied by causing
the motion of the fabric to vary or be pulsating or dis-
continuous, by similar variation of the movement of the

30 stream of particles, or by variation in the rate of flow
of particles or shape of contact area while the fabric
is moving at a continuous, unchanged rate. Such vari-
ations can easily be automated for a production line
continuous treatment of fabrics.

35 Accordingly, not only is it possible to obtain
a wide variety of effects in accordance with the present
method, but these effects are obtained with control over
the degree and location of the effect, while being able
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to utilize the same equipment for obtaining differing
effects and use it on of different kinds of fabrics.
The controlled obtaining of such a variety of effects on
a wide range of fabrics with a single type of equipment
is an unparalleled achievement over known art and
practices. Moreover, a combination of such effects can
be obtained during the treatment of the fabric. For
example, one treatment ﬁay achieve both softening and
removal of dye for a worn appearance. The fabric can be
simultaneously or sequentially treated by two or more
streams of particles or sequentially by the same strean
in different locations or with different conditions.

' Through this versatility of the method, th
modification of fabrics can result in controlled fading,
forming details or random designs, or patterns, or
creating decorations, pictures, lace-like or embroidery-
like effects, simulated leather effects such as
graininess, sueding effects, napping, sculptured designs
such as relief patterns, or printing effects such as
decorations or names. The latter can be done'either by
removal of dye or removal of material of the fabric.

The above-described types of blaster equipment
have been long known for cleaning surfaces and removing
underlying material. However, such techniques have been
applied to hard surfaces under harsh conditions such as
descaling or removal of rust from metals and cleaning
concrete. Certain equipment of that type has also been
used to sculpture stone. It is therefore quite
surprising that similar equipment can be employed in a
process of tfeating fabrics which by their very nature
are normally thin sheets of relatively soft or easily
ercded materials. Moreover, the ability to control
treatment on such thin and easily damaged material is an
unpredictable aspect of the present invention.

The effect of the invention can be further
varied by interposing a stencil between the stream of
particles and the fabric surface. The stencil can be a
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sheet of impervious material having openings through
which the particles can pass, or can be an impervious
sheet without openings, such sheet being of a size or
being positicned in the stream of particles such that

5 the particles pass only around the outer perimeter of
the sheet into contact with the ‘surface of the fabric.
A combination effect can be obtained with a stencil
having openings wherein the particles pass through the
cpenings and outside the perimeter of the stencil.

"1Q: Where particles pass through the openings in the °
stencil, the surface of the fabric is contacted by the
particles in areas substantially corresponding to the
areas of the openings in the stencil. The corres-
pondence of areas will be affected by the distance of

15 the stencil from the fabric surface. The use of a
stencil allows the particles to contact the fabric
surface in selected areas creating a pattern or design
in contrast with adjacent areas which are not contacted.
This enables a variety of effects such as the creation

20 of pictures, designs, patterns, sculptured effects on

' pile fabrics or lace-like and embroidery-like effects.
Further, the stencil enables printing-like effects such
as the appearance of words or symbols.

Sharply defined designs, printing or other

25 effects are obtained when the stencil is positionéed more
closely near the fabric surface, and at longer dis-
tances from the surface effects can be obtained in which
the borders of treated areas of the surface have the
appearance of a diffuse rather than a sharp effect.

30  When the stencil is positioned to enable the particles
to contact the fabric surface outside an area of that
surface substantially corresponding to an area bounded
by part or all of the perimeter of the stencil, the
contacted area can be given a faded or shaded effect

35 wherein the fabric is decolored or lightened or
otherwise affected most intensely adjacent to the area
of the surface subtended by the stencil, the effect
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gradually decreasing at greater distances from said
area.

When contacted with the stream of particles,
it is advantageous for the piece or length of fabric to
5 be held under tension or positioned against a support
surface. The lengths or piecés of the fabric desirably
are mounted on a support frame or support backing for
bringing the fabric into and out of contact with the
10 - stream of particles. A support frame may allow part of
' the surface of the fabric which contacts the frame to be
exposed, such that a simultaneous contacting of the re-
verse side of the fabric with a stream of particles can
15  be conducted while treating the front side of the fa-
bric. In treatment of continuous sheets or lengths of
fabric, the continuous length is moved along a path, at
a location in the path one surface of the sheet may be
supported by pressing against a backing roll or plate
20 and the surface of the sheet opposite to the supported
surface may be brought into and out of contact with the
stream of particles,
In a further preferred embodiment of the
invention, dust and adhered particles may be removed
25 from the fabric after it has been contacted with the
stream of particles. The size and nature of the par-
ticles and the type of treatment will determine whether
any dust is created from the particles or the fabric,
and whether any particles will adhere to the surface of
30 the fabric or be embedded in the structure of it. De-
pending upon these factors, it may be decided to employ
a cleaning step after treatment with the particles.
This cleaning or removing of dust and adhered particles
may be done mechanically by shaking or agitating the
35 fabric or by blowing air or another gas or fluid onto
the surface of the fabric or through the fabric. Ad-
vantageously, the air is blown at the side of the fabric
opposite to the side which was treated by the stream of
particles.
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A preferred cleaning technique is done by

placing one side of the fabric under a vacuum and di-
recting either continuous or pulsating streams of pres-
surized air against the other side of the fabric. It is
preferred to place the particle-treated side of the fa-
bric under vacuum and direct jets or streams of air
against the other side. The fabric surface may be
placed under vacuum in this embodiment by contacting the
fabric surface with a semi-enclosed housing the areas of
contact of the housing with the fabric being partially
sealed by means of brushes or the like, and air being
exhausted from the housing to create the vacuun.

' An alternate technique is to remove adhered
particles electrostatically. When the stream of parti-
cles is projected at the fabric, the particles fre-
quently will have an electrostatic charge resulting from
the technique of projecting, or such charge can be im-
parted to the particles. Then, an opposite electro-
static charge is imparted to the fabric or to air which
is blown onto or through the fabric. The particles then
will contact the fabric due to the momentum of said par-
ticles, but will tend to be repelled after contact, be-
cause of the differing electrostatic charge. The charge
can be applied to the fabric at a location after contact
with the particles when the fabric has moved away from
the stream of particles.

Where the particles are composed of a metal
capable of being magnetized, the cleaning step can take
the form of removing any adhered particles from the fa-
bric by magnetic attraction, such as by bringing a mag-
netized surface adjacent to or in contact with the fa-
bric surface after treatment. '

It can be seen from the hereinabove descrip-
tion that a very wide variety of particles may be em-
ployed for the stream of particles projected at the fa=-
bric. The above-mentioned conditions for the particles
can generally be established for any type of particle
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and the choice of particles generally will be made on
the basis of whether the effect desired is best achieved
with a smooth non-abrasive particle or with an abrasive
one. The type of equipment used for projecting the
particle may influence the choice of a particle having
more or less mass for a given desired size. Thus, the
particles used typically will be any of the particles
which are commonly employed in equipment of the type
selected for projecting the particles. Normally, said
particles are grits, shot, balls, spheroidal, cylindri-
cal, cut wire or crushed materials. 1In particular, it
has been found useful to utilize particles of steel,
stainless steel, iron, aluminum, sand, slag, silicon
dioxide, aluminum oxide, silicon carbide, garnet,
crushed or uncrushed seeds, nuts, hulls, nutshells or
fruit pits, plastics or glass. TFor example, glass or
plastics could be used in the form of uncrushed beads
having a smooth shape, or could be crushed or shaped
into cylinders, etc., to create a more abrasive par-
ticle. The preferred particle for use is aluminum oxide
because of its availability, compatability with the
equipment normally used, ability to be recycled and cap-
ability for use in obtaining a wide variety of effects
on the fabriec.

' The particle size may be selected based .on a
combination of factors discussed above in order to ob-
tain the desired conditions. It has been found effec-
tive to utilize a blend of sand grit having mesh sizes
20, 30 and 50. Aluminum oxide is effectively used in
mesh size 80-100 but many other-sizes  are useful.
Shells are typically are crushed so that the particle
size range is 0.01-0.13 inch. The size of plastic
particles typically is 0.03-0.06 inch. Aluminum spher-
roids may also be used (aluminum metal or alloy) the
size of such particles typically being 0.0017-0.0937
inch. 1Iron shot which is used may have a screen size of
7-120 (screen opening 2.80mm-0.125mm). A typical size
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for grit such as iron grit is in a screen size of 7-200

(screen openings 2.80mm-0.075mm). Cut stainless steel
wire is used typically in size ranges of 0.024 X 0.024
inch to 0.062 x 0.062 inch.

In general, any kind of fabric may be treated
in accordance with the present invention. Thus, the in-
vention enables modification of any thin or thick, light
or heavy, flexible material from any combination of
cloth, fiber, polymeric film, sheet, foam or the like.
The fabric to be treated may be a textile or non-
textile, it may be woven or non-woven, natural, man-
made or synthetic, or it may be a blend of more than one
such material. The fabric to be treated can be useful
in respect of many end-uses, particularly as a garment,
upholstery, apparel, toweling, carpeting, curtain, bed-
clothing or wall covering fabric.

Amongst such fabrics in particular are in-
cluded denim, cotton, silk, leather, suede, corduroy,
velour, velvet, fur, wool, rayon, canvas, linen, and
synthetics such as polyester, nylon, and the like.

Some effects or modifications are normally
desired particularly with respect to certain kinds of
fabrics. Thus, in particular where the desired effect
is soffening (soft-hand) or a worn or laundered effect,
the treatment being effective to remove or partially re-
move coatings, sizes, dyes or pigments, it is particu-
larly preferred to direct such treatment towards denim
fabrics. Denim is also a preferred fabric where the
treatment is directed to form designs, patterns, pic-
tures or printing effects such that the particles remove
from the fabric or partially remove from it one or more
of dyes, pigments or portions of the fabric material.

In cases where the effect desired is a tex-
tured or sculptured effect and the particles are con-
trolled so as to contact the surface of the fabric with
a force effective to remove or partially remove fabric
material, the preferred fabrics for treatment are pile,
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napped, hooked, natural or man-made leather, natural or

man-made fur, corduroy, velour or velvet fabrics. Among
these particularly preferred are fabrics which are
natural or man-made leather. These may be treated to
produce a suede effect and in connection with man-made
leather the appearance may be enhanced by creating a
grain or leather-like surface. Where the texturing or
sculpturing treatment is to produce an embroidery-like
or lace-like effect, this can be done on a number of fa-
brics, particularly denim, cotton, silk and synthetics.

The method of the present invention is effec-
tive and can be applied at different stages of manufac-
ture of the fabric or of articles made from the fabric.
For example, the treatment can be applied to unfinished
or greige goods, or to finished goods which for example
have been subjected to dyeing and dry or wet finishing,
or to finished coated or uncoated fabrics.

In many cases the effects of the invention can
be obtained by application of the method to a garment or
other article made from the fabric. Further, manufac-
tured parts of such garments or articles can be sub-
jected to the method. For example, pockets to be used
as a part of a garment can be manufactured and the
method can be employed to produce designs or names such
as "decorator" names on such pockets.

As shown in FIGS. 1 and 2 of the drawings,
fabric may be treated in accordance with the invention
by being moved past a rotary blaster. Fabric 1 is moun-
ted by mounting means such as edge clamps (not shown) on
vertical support 2. It is preferred to mount the fabric
vertically. By means of conveyor 3 including rollers 4
and roller support 5, fabric 1 is moved past rotary
blaster 6 which includes a protective housing 7 and
centrifugalrwheel 8. Particles are supplied by hopper
10 to the wheel 8 where they are thrown off to form par-
ticle stream 9 which contacts fabric 1. Fabric 1 may be
individual mounted pieces as shown or a length or con-
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tinuous length. The particles are collected in a col-
lector bin 11 and passed through a return duct 12 by
means of conveyors such as screw conveyors and elevator
systems as is known in the art, and such particles are
returned to hopper 10. The wheel 8 may be spun by a
motor with appropriate controls, and the blaster § may
be enclosed by a protective or dust housing and will
have support and positioning elements, all of which are
not shown but are conventional in the art. On the oppo-
site side of support 2 additional pieces or lengths of
fabric 1 may be attached and treated by a second blaster
6' as may be seen in FIG. 2.

An air blaster may be utilized, as illustrated
in FIG. 3. Fabric 1 is mounted on support 2 by mounting
means (not shown), with support 2 being in the form of a
trolley having wheels 14. Support 2 is moved on support
rails 15 which extend into and out of protective cabinet
13. Thus, a plurality of such trolleys each bearing a
piece or leéngth of fabric may be successively introduced
to said cabinet through suitable sealing doors or flaps
(not shown). Particles from hopper 10 are introduced
through a pressure actuated valve 18 into pressure tank
17, pressurized by air from air supply duct 23 having
valve 24. The particles and compressed air enter mixing
chamber 19 and are conveyed by pressure of said air
through duct 20 and valve 21 into nozzle 22 where the
compressed air and particles are released forming a
stream of particles 9 which contacts fabric 1. The par-
ticles which have contacted fabric 1 are directed down-
wardly by the flow of air into particle collector 11.
The exhaust air leaves through exhaust duct 26 formed by
baffle 25 and the wall of cabinet 13. The collected
particles in collector 11 are returned to hopper 10
through return duct 12 by means of screw conveyors and
elevators (not shown).

For illustrative purposes, the preferred type
of blaster, an embodiment of which is shown in FIG. 1,
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is employed in a production—ggrtreatment line as shown
in FIG. 4. A fabric supply 29 may be from a roll or
other supply of fabric. Fabric 1 is moved along a
horizontal path following a treatment line in the di-
rection shown by arrows, and by means of roll 31 and
rollers 34 is pressed against a support backing in the
form of support plate 33, The plate is preferably flat
but can be arcuate or can be replaced by a backing rell
of large radius. Opposite to the support plate a first
treating station 30 is located. The treating station
employs blaster 32 which includes housing 7, rotary -
wheel 8 and particle collector 11, all being as illus-
trated in FIG. 1, whereby a stream of particles 9 is di-
rected against fabric 1. Following first treating sta-
tion 30, the fabric is cleaned by cleaner 35 which in-
cludes vacuum chamber 36, and air jets 37 supplied by
air duct 38. The fabric then is moved to a second
treating station 40 where it is pressed against another
support plate 33 by means of rollers 34 and 'is treated
by blaster 32' having the same components as described
in respect of first station 30. However, blaster 32! is
positioned to treat the side of the fabric opposite to
the side treated at first treating station 30. Alterna-
tively, the second treating station may be omitted along
with its subsequent cleaner 35 of the same construction
as described previously. In another embodiment, second
treating station 40 may be positioned to treat the same
surface of the fabric as was treated at first treating
station 30, with the purpose of employing different
treatment conditions for a different effect on the
fabric. For example, first treating statien 30 may pro-
vide an effect of laundering appearance, while second
treating station 40 may be used to impart a design to
the fabric. The treated fabric 1 is moved away from the
treatment station by suitable means such as roll 39 and
is collected at take-up roll 41 or is directed further
to other processing units. As is readily apparent,
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further treating stations may be introduced into the

line.

The following examples are illustrative of the
in&ention:

EXAMPLE 1 7

Six denim fabric samples identified as A to F
were treated in accordance with the method of the pre-
sent invention. The samples were all approximately six
feet long and made of 100% cotton woven denim. These
samples were of different fabric weights, samples E and
F being light weight fabrics and A to D of a heavier
weight. The fabrics also were of a differing stage of
manufacture. Samples A, B, C and F were of a finished
fabric, that is, dyed goods ready for manufacturing into
garments. Samples D and E were greige goods, that is,
goods as obtained from the loom prior to being subjected
to the finishing procedure. ’

The tensile strength, tear strength and fabric
weight of each sample was measured before treatment and
after treatment. Measurement of the tensile strength
was in accordance with ASTM Standard Test Method Dl1682~-
64 (Reapproved 1975). In this test a fabric specimen is
gripped by opposed jaws of 1 inch width. A continually
increasing load is applied longitudinally to the
specimen, and the test is carried to rupture in a.
specific time. Values for the breaking load of the
test specimen are obtained from machine scales reading
in pounds, so that the test result is expressed is
1bs/in width of specimen. The tear resistance of the
samples was determined by a test in accordance with ASTM
Standard Test Method D 1424-83. In the tear resistance
test, the average force required to continue a tongue-
type tear in a fabric is determined by measuring the
work done in tearing it through a fixed distance. The
tester consists of a sector-shaped pendulum carrying a
clamp which is in alignment with a fixed clamp when the
pendulum is in the raised, starting position with
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maximum potential energy. The specimen is fastened in

the clamps and the tear is started by a slit cut in the
specimen between the clamps. The pendulum is then
released and the specimen is torn as the moving jaw
moves away from the fixed one. The scale attached to
the pendulum is graduated so as to read directly the
tearing force in pounds.

Each sample was prepared for treatment by
mounting the sample of fabric on a metal support plate
having a rubber layer, the fabric contacting the rubber
layer and being clamped under tension at the edges of
the support plate. The support structure was mounted
vertically on a cart and the face of the fabric was
passed in front of a stationary blaster apparatus having
two rotary wheels each throwing a stream of particles at
the surface of the fabric being moved across the path of
said streams, such that a blast pattern of equal density
of particles was applied in an elongated area extending
from the bottom edge to the top edge of the mounted fa-
bric surface. By movement of the fabric sample com-
pPletely past the blaster apparatus, the entire surface
of the fabric sample facing the blaster was treated,
except for the edge areas which were clamped. The
blaster was a2 "WHEELABRATOR" (Registered Trade Mark)
blaster made by Wheelabrator-Frye Inc., 400 South Byrkit
Ave., Mishawaka, Indiana. The particles were assorted
steel shot of mixed size about 80 mesh-16 mesh. Dis~-
tance from outlet of the wheels to the fabric surface
was about 5 feet and the fabric was moved past the front
of the blaster at a rate of -about 4 -yards of fabric
length per minute of passage tinme.

Sample A was treated Sy one pass on both sides,
meaning that the treatment was done on one entire side and
then the fabric sample was reversed on the support and the
same treatment was applied to the thus-exposed reversed side
of the fabric. Sample B was treated by a first passage
treating the exposed surface and by repeating this treatment
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on the same exposed side, so that as a result .one side of

the fabric sample was subjected to two passes. Each of
samples C, D, E and F ﬁere subjected to a single treatment
passage, only one side being treated.

The treatment conditions and test results are
shown in the following Table. It can be seen from the test
results that as a result of the treatment, the fabric weight
generally decreased somewhat, with multiple passes causing a
proportionally larger decrease than in the case of single
passes. The tensile strength of the treated specimens
decreased as compared with the specimens prior to treatment,
but the decrease was within acceptable levels such that the
treated fabrics were all of a satisfactory strength for
manufacturing into garments. It is surprising that the tear
resistance of the treated samples was improved over the un-
treated fabric (the force required to tear the fabric was
greater after treatment), for most of the samples and
frequently in both of the test directionst Each test was
done both in the warped (W) direction and in the filling (F)
direction. That is, the warp- yarns or the filling yarns
were respectively subjected to tension for the tensile test
and subjected to tearing for the tear test.

Following each treatment, the fabric sample was
observed to become softer to the touch and feel, and changed
from the loom state (dark blue color) to a faded or lighter
color.
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EXAMPLE 2

Another piece of denim fabric corresponding to
sample A of Example 1 is treated with the same procedure
as in Example 1 except that the blaster apparatus in-
cludes only a single wheel and is adjusted to form a
stream of particles impingi;g on a more limited area
near the surface of the fabric. The fabric is sup-
ported with its length in the horizontal direction of
movement of the fabric and its width positioned verti-
cally. The particle stream forms an area of about 0.5
foot wide by about 1 foot high near the fabric surface.
A stencil comprising a 1/4 inch steel plate 4 feet wide
by 5 feet high is interposed between the fabric and the
blaster, at a distance of 0.5 inch from the fabric. The
stencil is solid except for a central area corresponding
to the area of impingement of the stream of particles,
in which is located three 1 inch high by 0.5 inch wide
rectangular openings, one above the other, spaced 2
inches from each other. The fabric is moved past the
blaster during the treatment and a design consisting of
a series of three horizontal faded stripes running the
length of the fabric is obtained.

EXAMPLE 3

A continuous length of denim fabric having
Characteristics of the type indicated in sample A of
Example 1 is treated in an apparatus in accordance with
FIG. 4 of the drawings except that the apparatus
comprises a single treating station including a blaster
apparatus as defined in Example 1 followed by a vacuum
and air jet cleaner. The treatment conditions are the
same as in Example 1. A softened, faded treated fabric
is continuously obtained. '

EXAMPLE 4

A piece of denim fabric corresponding to
sample A of Example 1 is treated as in Example 1 except
that a single wheel is used with aluminum oxide grit
particles of 80-100 mesh size. By positioning the wheel
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closer to the fabric and adjusting conditions, the blast

pattern is confined on the surface of the fabric to an
area of about 12 inches high by 2 inches wide. Upon
treating the fabric, there is obtained a design con-
sisting of a faded stripe running horizontally along the
length of the piece of fabric.
EXAMPLIE 5
The treatment of EXample 1 is repeated, how-
ever using plastic particles consisting of extruded
plastic cut to cylindrical shape of a size being 0.03
inch length and 0.03 inch diameter. Upon treatment, a
softened, faded denim fabric is obtained.
| EXAMPLE 6
A denim fabric in accordance with sample A of
Example 1 is treated under conditions as specified in
Example 1, however with the particles being replaced by
crushed natural materials comprising nutshells and fruit

pits. Upon treatment, softened, faded denim fabric is
obtained.
EXAMPIE 7

A natural leather fabric suitable for making
leather jackets is treated in accordance with the
conditions of Example 1 except that the particles used
are aluminum oxide, the distance between the blaster
wheel and fabric surface is decreased, and the rota-
tional speed of the wheels is increased. A suede tex-
ture effect is obtained on the treated leather.

EXAMPLE 8

A heavy weight cotton pile toweling fabric is
substituted for the denim fabric of Example 2 and
treated as in Example 2 but with closer positioning of
the blaster wheel to the stencil surface. A sculp-
tured pattern of depressed areas corresponding to the
position of the openings in the stencil is obtained, the
depressed areas being in the form of stripes running
horizontally the length of the fabric.
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EXAMPIE 9

A commercially available sand blaster was em-
ployed to create a stream of released compressed air
containing accelerated particles of aluminum oxide grit
of 80-100 mesh, this stream being projected from a hang-
held nozzle. Denim fabric pieces of a type corres-
ponding to sample A of Example 1 were mounted against a
wooden support plate by edge clamping, the fabric being
flattened by the clamping tension. . The nozzle was held
at varying distances from the fabric from 6 to 18
inches, and both the fabric and nozzle were contained in
a blast cabinet. By traversing the nozzle across the
stationary fabric, a random design pattern of faded
areas was obtained on the surface of the fabric. The
resulting fabric sample having a random design was found
to be of a physical quality suitable for manufacture
into garments.

EXAMPIE 10

The procedure of Example 9 was repeafed, but
there was interposed between the fabric surface and the
stream of particles a stencil having openings corres-
ponding to the outline of city buildings. A design was
cbtained on the fabric consisting of a Picture of city
buildings.

EXAMPLE 11

The procedure of Example 9 was repeated but a
stencil was interposed between the fabric surface and
the stream of particles. The stencil had openings cor-
responding to a lace-like pattern. The stencil was
smaller in size than the area of impingement of said
stream of particles with the surface of the fabric.

There was obtained a design pattern on the surface of

the fabric consisting of a shape in the form of the
shape of the stencil. Within the design pattern there
was formed faded areas corresponding to openings in the
stencil, giving a lace-like effect. Areas corresponding
to solid portions of the stencil remained dark blue in
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color, the original color of the dyed denim. In an

area outside the perimeter of the design pattern, there
was obtained a faded effect, most faded near the peri-
meter of the design pattern and gradually less faded
away from the perimeter.
EXAMPIE 12

- The procedure of Example 10 is repeated, but
with use of a stencil positioned very closely to the
surface of the fabric and having openings in the form of
letters, arranged as words. - There is obtained a design
consisting of faded portions on the fabric surface in
the shape of letters corresponding to the openings in
the stencil.

It is contemplated that the inventive concepts
herein described may be variously otherwise embedied and
it is intended that the appended claims be construed to
include alternative embodiments of the invention except
insofar as limited by the prior art. )
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CLAIMS
1. A method for modifying fabric (1) to produce varied

effects, which comprises projecting under controlled
conditions a stream of particles (9) towards a surface of a
fabric (1)7 the particles contacting said surface with a force
effective to modify said fabric (1) sufficiently so that one
or more of the feel, appearance or material constitution of
said fabric is changed.

2, A method according to claim 1, wherein said force is
effective to produce at least one desired effect selected from
softening (soft-hand); a worn or laundered appearance; and the
creation of designs, patterns, pictures, printing effects,
textured effects or sculptured effects.

3. A method according to claim 1, wherein said force is
effective to remove or partially remove from the fabric (1)
substances consisting of at least one of coatings, sizes,
dyes, pigments or portions of the fabric material.

4. A method according to any one of the preceding
claims, wherein said controlled conditions are established by
selecting the properties of size, shape, momentum and rate of
flow of said particles (9), shape and size of the contact area
of said particles (9) on said surface; and movement of the
fabric (1) relative to the stream of particles (9).

5. A method according to any one of the preceding
claims, wherein said force is effective to modify said fabric
(1) without substantially degrading the physical properties of
said fabric (1).

6. A method according to claim 1, wherein said
particles (9) are projected by entrainment in a fluid stream
or are projected by being mechanically accelerated and
directed towards said surface.

7. A method according to claim 6, wherein said
particles are projected by a centrifugal wheel blaster (6).

8. A method according to any one of the preceding
claims, wherein a stencil is interposed between said surface
and said stream of particles.
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9. A method according to any one of the preceding
claims, wherein said fabric (1) is denim.
10. A method according to any one of the preceding
claims, wherein the parﬁicles (9) contact said surface with a
force effective to remove or partially remove from said fabric
(1) one or more of coatings, sizes, dyes or pigments to
produce a softening (soft-hand), worn or laundered effect.
11. A method according to any one of claims 1 to 9,
wherein the particles (9) contact said surface with a force
effective to remove or partially remove from said fabric (1)
one or more of dyes, pigments or portions of the fabric
material to form designs, patterns, pictures or printing
effects.
12, A method according to any one of claims 1 to 9,
wherein said particles (9) contact said surface with a force
effective to remove or partially remove fabric material to
produce textured or sculptured effects.
13. A method according to claim 12, wherein said fabric
(1) is a pile, napped, hooked, natural or man-made leather,
natural or man-made fur, corduroy, velour or velvet fabric.
14, An apparatus for modifying fabric (1) to produce
varied effects, which comprises means (29) for supplying a
length of fabric (1), said fabric (1) having a first fabric
surface and a second fabric surface, means for moving the
fabric along a horizontal path in lengthwise direction, a
first support backing (33) positioned adjacent to said path,
means (34) for slidably pressing the second fabric surface
against the first support backing (33), a first treating
station (30) located opposite from the first support backing
(33), facing the first fabric surface and comprising means
(32) for propelling a stream of particles (9) towards said
first fabric surface, and means for removing treated fabric
(1) from said path.
15. An apparatus according to claim 14, wherein the
means (32) for propelling a stream of particles (9) comprises
a rotary wheel blaster (8).
16. An apparatus according to claim 14, further
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comprising means (35) for cleaning particles from the fabric
(1) located adjacent to the path after said first treating
station (30).
17. An apparatus according to any one of claims 14 to
16, further comprising one or more additional treating
stations (40) corresponding to said first treating station
(30), facing said first fabric surface and located opposite
corresponding support backings (33) against which said second
fabric surface is slidably pressed, said additional treating
stations (40) or stations being successively positioned
adjacent to said path after said first treating station (30).
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3.,_j No required additional search fees were timely paid by the applicant. Consequently, this international search report is resiricted to
the invention first mentioned in the claims; it is covered by claim numbers:

40 As all searchaole claims could be searched without effort justifying an additional fee, the International Searching Authority did not
— invite payment of any additional fee.

Remark on Protest
: The additional search fees were accompanied by applicant's protest,

" No protest accompanied the payment of additional search fees.
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