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FABRIC TREATMENT APPARATUS AND METHOD 

TECHNICAL FIELD AND BACKGROUND OF 
THE INVENTION 

[0001] This invention relates to a fabric treatment appa 
ratus and method. This form of treatment is generally 
referred to as “converting” and refers generally to processes 
performed on greige Woven fabrics after fabric formation to 
render the fabric suitable for a particular end use. Most of 
these processes have traditionally involved Wetting and 
Washing the fabric in Water and certain chemicals, such as 
acids, enZymes, surfactants, soaps and other substances to 
affect the appearance or feel of the fabric. In many cases, the 
treatment is intended to imitate natural Wear and thereby 
give the fabric a used or Worn look. The apparatus and 
method is particularly useful in processing fabrics made in 
Whole or in part from natural, cellulosic ?bers. 

[0002] Most such converting processes require forming a 
long length of Woven fabric into an endless loop, that is then 
cycled through the processing machine a speci?ed number 
of times. When the fabric is Wet-processed, substantial time 
and heat is required to dry the fabric after processing. Drying 
the fabric often results in a rough, boardy feel Which must 
then be removed by further processing. 

[0003] Through experimentation it has been determined 
that controlled impact of the fabric by various shapes and 
edges as the fabric passes through an apparatus Will impart 
surface characteristics to the fabric Without Wetting. The 
present invention provides a method and apparatus for 
dry-processing fabric to provide a predetermined feel and 
surface appearance to the fabric. The treatment enhances the 
drape of the fabric and stabiliZes the fabric in advance of 
fabrication of the fabric into a particular end use. Such 
fabrics are suitable for cut-and-seW operations Which con 
vert the fabric into garments and household linens such as 
sheets, pilloW cases and the like. The apparatus is easily 
modi?ed to alter the characteristics imparted to the fabric. 

SUMMARY OF THE INVENTION 

[0004] Therefore, it is an object of the invention to provide 
an apparatus and method for converting fabrics. 

[0005] It is another object of the invention to provide an 
apparatus and method for converting fabrics by surface 
treatment Without Wetting the fabric. 

[0006] It is another object of the invention to provide an 
apparatus and method for converting fabrics by surface 
treatment With only one pass of the fabric through the 
apparatus. 

[0007] It is another object of the invention to provide an 
apparatus and method for converting fabrics by a dry surface 
treatment that is easily and quickly variable to alter the 
characteristics of the converted fabric. 

[0008] These and other objects of the present invention are 
achieved in the preferred embodiments disclosed beloW by 
providing an apparatus for treatment of fabric, and compris 
ing a fabric supply assembly for supplying a length of dry 
fabric. A plurality of rolls having fabric-altering surface 
elements thereon is positioned in an upstream-to-doWn 
stream ?oW path for receiving the length of fabric across the 
surface elements thereof from the upstream fabric supply 
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assembly to a doWnstream fabric take-up assembly. At least 
some of the plurality of rolls are positively driven, and a 
take-up assembly pulls the length of dry fabric off of the 
supply assembly and through the How path against the 
surface elements of the plurality of rolls in only a single pass 
and onto the take-up assembly. 

[0009] According to one preferred embodiment of the 
invention, the take-up assembly includes a variable speed 
motor for pulling fabric through the apparatus at a variable 
predetermined constant rate. 

[0010] According to another preferred embodiment of the 
invention, the drive means of the rolls are reversible for 
rotating the rolls in either the direction of movement of the 
fabric or in opposition to the direction of movement of the 
fabric. 

[0011] According to yet another preferred embodiment of 
the invention, the drive means are individual to each driv 
able roll for selectively rotating a roll in either the direction 
of movement of the fabric or in opposition to the direction 
of movement of the fabric Without regard to the direction of 
movement of any other roll. 

[0012] According to yet another preferred embodiment of 
the invention, the fabric supply assembly includes brake 
remains for applying a predetermined resistance to the 
movement of the fabric through the How path to reduce 
Wrinkling of the fabric and maintain contact betWeen the 
fabric and the rolls. 

[0013] According to yet another preferred embodiment of 
the invention, the surface elements are selected from the 
group consisting of grit, ribbon scrolls, spiral ?utes, aXially 
extending edge members, chain and buttons. 

[0014] According to yet another preferred embodiment of 
the invention, each of the outWardly-projecting edge mem 
bers de?nes a Wavy surface edge. 

[0015] According to yet another preferred embodiment of 
the invention, each of the outWardly-projecting edge mem 
bers de?nes a Wavy surface edge Wherein the Wavy surface 
edge of each edge member is out-of-phase With the surface 
edge of any adjacent edge member. 

[0016] According to yet another preferred embodiment of 
the invention, the edge members are paired to de?ne a 
v-shape in cross-section. 

[0017] According to yet another preferred embodiment of 
the invention, an apparatus for treatment of fabric is pro 
vided, and comprises a fabric supply assembly for supplying 
a length of dry fabric and a plurality of rolls having 
fabric-altering surface elements thereon positioned in an 
upstream-to-doWnstream ?oW path for receiving the length 
of dry fabric across the surface elements from an upstream 
fabric supply assembly to a doWnstream fabric take-up 
assembly. The surface elements are selected from the group 
consisting of grit, ribbon scrolls, spiral ?utes, axially-ex 
tending edge members, chain and buttons. Drive means are 
provided for positively rotating at least some of the plurality 
of rolls. The drive means are individual to each drivable roll 
for selectively rotating the roll in either the direction of 
movement of the fabric or in opposition to the direction of 
movement of the fabric Without regard to the direction of 
movement of any other treatment roll. The take-up assembly 
pulls the length of fabric off of the fabric supply assembly 
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and through the How path against the surface elements of the 
plurality of treatment rolls in only a single pass and onto the 
take-up assembly. 
[0018] According to yet another preferred embodiment of 
the invention, a method according to the invention com 
prises the steps of providing a plurality of rolls having 
fabric-altering surface elements thereon. The rolls are posi 
tioned in an upstream-to-doWnstream ?oW path for receiving 
a length of fabric across the surface elements thereof from 
an upstream fabric supply assembly to a doWnstream fabric 
take-up assembly. Drive means are provided for at least 
some of the rolls for positively rotating the rolls. Alength of 
dry fabric is pulled off of the take-up assembly, through the 
How path against the surface elements of the plurality of 
rolls in only a single pass and onto the take-up assembly. 

[0019] According to yet another preferred embodiment of 
the invention, the step of providing drive means comprises 
the step of providing a variable speed motor for pulling 
fabric through the apparatus at a variable predetermined 
constant rate. 

[0020] According to yet another preferred embodiment of 
the invention, the method includes the step of selectively 
rotating the rolls in either the direction of movement of the 
fabric or in opposition to the direction of movement of the 
fabric. 

[0021] According to yet another preferred embodiment of 
the invention, the method includes the step of selectively 
rotating a roll in either the direction of movement of the 
fabric or in opposition to the direction of movement of the 
fabric Without regard to the direction of movement of any 
other roll. 

[0022] According to yet another preferred embodiment of 
the invention, the method includes the step of applying a 
predetermined resistance to the movement of the fabric 
through the How path to reduce Wrinkling of the fabric and 
maintain contact betWeen the fabric and the rolls. 

[0023] According to yet another preferred embodiment of 
the invention, the surface elements are selected from the 
group consisting of grit, ribbon scrolls, spiral ?utes, axially 
eXtending edge members, chain and buttons. 

[0024] According to yet another preferred embodiment of 
the invention, each of the outWardly-projecting edge mem 
bers de?nes a Wavy surface edge. 

[0025] According to yet another preferred embodiment of 
the invention, each of the outWardly-projecting edge mem 
bers de?nes a Wavy surface edge Wherein the Wavy surface 
edge of each edge member is out-of-phase With the surface 
edge of any adjacent edge member. 

[0026] According to yet another preferred embodiment of 
the invention, the edge members are paired to de?ne a 
v-shape in cross-section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] Some of the objects of the invention have been set 
forth above. Other objects and advantages of the invention 
Will appear as the invention proceeds When taken in con 
junction With the folloWing draWings, in Which: 

[0028] FIG. 1 is a How diagram of a fabric treating 
apparatus according to an embodiment of the invention; 

Aug. 21, 2003 

[0029] FIG. 2 is a How diagram of the fabric treating 
apparatus according to FIG. 1, and set up for processing a 
light cotton upholstery fabric; 

[0030] FIG. 3 is a How diagram of the fabric treating 
apparatus according to FIG. 1, and set up for processing a 
denim fabric; 

[0031] FIG. 4 is a schematic representation of a roll 
having ribbon scroll elements thereon; 

[0032] FIG. 5 is a schematic representation of a roll 
having spiral ?utes thereon; 

[0033] FIG. 6 is a schematic representation of a roll 
having outWardly projecting blades With Wavy edges 
thereon; 
[0034] FIG. 7 is a schematic representation of a roll 
having chain thereon; 

[0035] FIG. 8 is a schematic representation of a roll 
having brass buttons thereon; and 

[0036] FIG. 9 is a schematic representation of a roll 
having grit thereon. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT AND BEST MODE 

[0037] Referring noW speci?cally to the draWings, a fabric 
treating apparatus according to the present invention is 
illustrated in FIGS. 1, 2 and 3, and shoWn generally at 
reference numeral 10. The fabric treating apparatus 10 
comprises a frame 11 Which mounts rolls across Which 
fabric to be processed is passed, as described beloW. The 
frame 11 according to one embodiment of the invention is 8 
ft. Wide and accepts rolls Which Will accommodate and 
process fabric up to 84 in. Wide. Other Widths are, of course, 
possible. 

[0038] Aroll of fabric “F” is mounted on a supply mandrel 
12 and fed through top and bottom supply rolls 13 and 14. 
The fabric 11 is fed in open Width and is generally seWn to 
a piece of Waste fabric that is used to feed the fabric “F” into 
the apparatus 10 and to establish proper running conditions 
before the actual fabric treatment process begins. The fabric 
“F” is processed in dry form. As used herein, “dry” means 
a fabric Which contains only ambient humidity or only such 
additional humidity as is necessary to optimiZe processing 
Without the necessity of a subsequent drying process, as 
Would be necessary by saturating the fabric With Water. 

[0039] Preferably, the top roll 13 includes a brake assem 
bly 15 Which imparts drag to the supply rolls 13, 14. By 
retarding rotation of the supply rolls 13, 14, tension suf? 
cient to prevent or reduce Wrinkling and insure contact 
betWeen the fabric and the treatment rolls is provided. The 
brake assembly 15 may be a drum brake poWered by a 
pneumatic pressure actuator. 

[0040] At least one of the supply rolls 13, 14 is covered 
With grit to reduce lateral movement of the fabric “F” and 
consequent Wrinkling or skeWing as the fabric “F” is fed 
doWnstream. 

[0041] Idler rolls 18, 19, 20 and 21 de?ne the general 
upstream-to-doWnstream ?oW path of the fabric. These idler 
rolls have polished surfaces and position the fabric to be 
properly fed to treatment rolls 25, 26, 27 and 28. 
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[0042] Treatment rolls 25, 26, 27 and 28 are carried for 
rotation by frame 11 in suitable bearings and are preferably 
driven by individual drive motors 25A, 26A, 27A and 28A. 
Alternatively, some or all of the rolls 25, 26, 27 and 28 can 
be driven through chain or gear drives from a single or 
multiple motors. Motors 25A, 26A, 27A and 28A are vari 
able speed, reversing direction motors. 

[0043] As described beloW, each of the rolls 25, 26, 27 and 
28 are provided With predetermined surface treatment ele 
ments based on the ?nish to be applied to the fabric surface. 
Fabric treatment may take place by passing the fabric over 
one, less than all, or all of the treatment rolls 25, 26, 27 and 
28. Likewise, the rolls 25, 26, 27 and/or 28 may be changed 
to alter the type of surface treatment elements or to vary the 
order in Which the fabric engages a particular surface 
treatment element. 

[0044] The processed fabric “F” may be rolled onto a 
take-up roll 30 by a pair of feed rolls 31, 32 driven by a 
motor 33. Motor 33 is preferably a 2.5 HP motor connected 
to a variable speed drive Which permits the fabric “F” to be 
fed at varying rates of betWeen approximately 3-30 yd/min. 
Alternatively, the fabric “F” may be fed by the feed rolls 31, 
32 into a container for later retrieval. The apparatus 10 and 
associated method differ from many systems Whereby the 
fabric must be formed into a loop and passed multiple times 
through the processing areas of the equipment. 

[0045] Referring noW to FIGS. 4-8, the surface elements 
carried by the treatment rolls 25-28 are illustrated. For 
purposes of illustration only, the surface elements are shoWn 
in a particular arrangement. HoWever, the order of the 
surface elements in the ?oW path may vary, some surface 
elements may not be used With particular fabrics, and some 
surface elements may be used on multiple rolls. 

[0046] FIG. 4 illustrates the roll 25 that is covered With 
ribbon scroll Wire 40 that is spiraled in spaced-apart relation 
around the surface of the roll 25. The Wire 40 is spiraled 
symmetrically from the center to opposite ends of roll 25 
With the spiral in the direction Whereby the fabric is main 
tained in a taut condition by the movement of the spiraled 
Wire 40 as it passes over the roll 25. The diameter of the Wire 
40 and the spacing betWeen adjacent Wraps may be vary, a 
typical diameter being Vs in. With 1 in. spacings betWeen 
adjacent Wraps. The surface of the Wire 40 is relatively 
smooth, and the principal function of this roll is to maintain 
the fabric “F” at its full Width Without Wrinkles or skeWing. 

[0047] FIG. 5 illustrates a spiraled high rib ?ute 41 
Welded to the surface of the treatment roll 26. The ?ute 41 
is spiraled symmetrically from the center to opposite ends of 
roll 26 With the spiral in the direction Whereby the fabric is 
maintained in a taut condition by the movement of the 
spiraled ?ute 41 as it passes over the roll 26. The pitch of the 
spiral is such that the ?utes Will exert a lateral brushing 
motion to the surface of the fabric “F” Which begins the 
process of softening and breaking the stiffness of the fabric 
“F.” The spacing betWeen adjacent Wraps of the ?ute 41 may 
be vary, a typical spacing being approximately 4 in. betWeen 
adjacent Wraps. 

[0048] Referring noW to FIG. 6, roll 27 is provided With 
four pairs of blades 42 Which extend outWardly in a v-shaped 
con?guration laterally along the length of roll 27. These 
blades may be straight or, as shoWn, provided With a 
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undulating outer edge Which appears Wavy and Which Will 
thus engage the fabric “F” With different force at different 
positions along its Width. The undulations in the blades 42 
are offset relative to each other so that all of the blades 42 
do not engage the fabric With the same impact at the same 
position along the Width of the fabric. This provides a 
randomiZed abrading treatment to the surface of the fabric 
Which assists in breaking doWn the starch component of the 
?bers and thus contributes to a desirable softening of the 
fabric “F.” 

[0049] Referring noW to FIG. 7, roll 28 is covered With a 
length of chain 44 Welded to the surface in a spiral con?gu 
ration. The chain 44 is spiraled symmetrically from the 
center to opposite ends of roll 28 With the spiral in the 
direction Whereby the fabric is maintained in a taut condition 
by the movement of the spiraled chain 44 as it passes over 
the roll 28. The siZe and type of chain can vary Widely 
depending on the desired effect to be achieved, and the 
spacing betWeen adjacent Wraps may vary, a typical spacing 
betWeen adjacent Wraps being 2 in. The surfaces of the chain 
44 are of varying heights and orientations relative to the roll 
28 and the direction of travel of the fabric “F”, and thereby 
imparts vigorous, random impacts to the fabric “F” as it 
passes over the roll 28. 

[0050] Referring noW to FIG. 8, a roll 50 is shoWn and 
illustrates another type of surface treatment element Which 
may be used in the apparatus 10 in place of or along With 
rolls of the type discussed above. Roll 50 is covered With an 
array of raised brass buttons 51, Which, for example, are 5/s 
in. in diameter and extend upWardly 3/8 in. above the adjacent 
surface of the roll 50. Alternatively, buttons of differing 
diameters and heights may be applied. 

[0051] As noted above, either roll 13 or 14, roll 13 shoWn 
in FIG. 9, is covered With a sheet having grit 47 adhered 
thereto. HoWever, a roll having grit on the surface may be 
used in place of one or more of the rolls 25, 26, 27, 28 to give 
the surface of the fabric “F” a napped or “sanded” look. 

[0052] Referring again to FIGS. 1, 2 and 3, each of the 
rolls 25, 26, 27, and 28, being driven by variable speed, 
reversing motors 25A, 26A, 27A, and 28A, may be driven 
at a surface speed different from the rate of travel of fabric 
“F” through the apparatus 10, and in an opposite direction. 
This enables substantially different relative rates of move 
ment betWeen the fabric “F” and the various surfaces on the 
rolls 25, 26, 27, and 28. 

[0053] FIG. 2 illustrates the apparatus 10 con?gured to 
process a light cotton upholstery fabric. Fabric “F” is pulled 
by the take-up rolls 31, 32 off of the supply roll positioned 
on supply mandrel 12. The fabric is passed behind idler roll 
18 and against treatment roller 25, that is set up to rotate in 
the opposite direction to the direction of travel of the fabric 
“F.” The fabric “F” then passes under idler roller 19, over 
treatment roller 26, under idler roller 20, over treatment 
roller 27, under treatment roller 28, past idler roller 21 and 
then through the take-up rollers 31, 32. 

[0054] The treatment rollers 26, 27 and 28 rotate in the 
same direction of travel as the fabric “F”, and are driven by 
respective motors 26A, 27A, and 28A at a surface speed 
different from the rate of travel of the fabric “F”, thus 
providing a surface treatment to the fabric “F.” The fabric 
“F” is passed through the apparatus 10 only once, and either 
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the face or reverse side of the fabric “F” may be oriented 
directly against the treatment rollers 25, 2627 and 28. 
Alternatively, the fabric “F” may be passed through the 
apparatus 10 With both sides being engaged by different ones 
of the rollers 25, 2627 and 28. In each case, the rollers 25, 
26, 27 and 28 are con?gured as illustrated and described 
With reference to FIGS. 4, 5, 6 and 7. 

[0055] FIG. 3 illustrates the apparatus 10 con?gured to 
process a denim fabric “F”. Fabric “F” is pulled by the 
take-up rolls 31, 32 off of the supply roll positioned on 
supply mandrel 12. The fabric “F” is passed behind idler roll 
18 and against treatment roller 25, that is set up to rotate in 
the opposite direction to the direction of travel of the fabric 
“F.” The fabric “F” then passes under idler roller 19, over 
treatment roller 26, under idler roller 20, over treatment 
roller 27, under idler roller 21 and then through the take-up 
rollers 31, 32. 

[0056] The treatment rollers 26 and 27 rotate in the same 
direction of travel as the fabric “F”, and are driven by 
respective motors 26A and 27A at a surface speed different 
from the rate of travel of the fabric “F”, thus providing a 
surface treatment to the fabric “F.” The fabric “F” is passed 
through the apparatus 10 only once, and either the face or 
reverse side of the fabric “F” may be oriented directly 
against the treatment rollers 25, 26 and 27. 

[0057] A fabric treating apparatus is described above. 
Various details of the invention may be changed Without 
departing from its scope. Furthermore, the foregoing 
description of the preferred embodiment of the invention 
and the best mode for practicing the invention are provided 
for the purpose of illustration only and not for the purpose 
of limitation—the invention being de?ned by the claims. 

We claim: 
1. An apparatus for treatment of fabric, and comprising: 

(a) an upstream fabric supply assembly for supplying a 
length of dry fabric; 

(b) a plurality of rolls having fabric-altering surface 
elements thereon positioned in an upstream-to-doWn 
stream ?oW path for receiving the length of fabric 
across the surface elements thereof from the fabric 
supply assembly, at least some of the plurality of rolls 
having drive means for positively rotating the rolls; and 

(c) a take-up assembly for pulling the length of dry fabric 
off of the fabric supply assembly and through the How 
path against the surface elements of the plurality of 
rolls in only a single pass and onto the take-up assem 
bly. 

2. An apparatus according to claim 1, Wherein said 
take-up assembly includes a variable speed motor for pulling 
fabric through the apparatus at a variable predetermined 
constant rate. 

3. An apparatus according to claim 1, Wherein the drive 
means of the rolls are reversible for rotating the rolls in 
either the direction of movement of the fabric or in oppo 
sition to the direction of movement of the fabric. 

4. An apparatus according to claim 1, Wherein said drive 
means are individual to each drivable roll for selectively 
rotating a roll in either the direction of movement of the 
fabric or in opposition to the direction of movement of the 
fabric independent of the direction of movement of any 
other roll. 
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5. An apparatus according to claim 1, Wherein said fabric 
supply assembly includes brake means for applying a pre 
determined resistance to the movement of the fabric through 
the How path to reduce Wrinkling of the fabric and maintain 
contact betWeen the fabric and the rolls. 

6. An apparatus according to claim 1, Wherein said surface 
elements are selected from the group consisting of grit, 
ribbon scrolls, spiral ?utes, axially-extending edge mem 
bers, chain and buttons. 

7. An apparatus according to claim 6, Wherein each said 
outWardly-projecting edge member de?nes a Wavy surface 
edge. 

8. An apparatus according to claim 6, Wherein each said 
outWardly-projecting edge member de?nes a Wavy surface 
edge Wherein the Wavy surface edge of each edge member 
is out-of-phase With the surface edge of any adjacent edge 
member. 

9. An apparatus according to claim 6, Wherein said edge 
members are paired to de?ne a v-shape in cross-section. 

10. An apparatus for treatment of fabric, comprising: 

(a) an upstream fabric supply assembly for supplying a 
length of dry fabric; 

(b) a plurality of rolls having fabric-altering surface 
elements thereon positioned in an upstream-to-doWn 
stream ?oW path for receiving the length of dry fabric 
across the surface elements from the fabric supply 
assembly; 

(c) the surface elements selected from the group consist 
ing of grit, ribbon scrolls, spiral ?utes, axially-extend 
ing edge members, chain and buttons; 

(d) drive means for positively rotating at least some of the 
plurality of the rolls, the drive means being individual 
to each drivable roll for selectively rotating the roll in 
either the direction of movement of the fabric or in 
opposition to the direction of movement of the fabric 
Without independent of the direction of movement of 
any other roll; and 

(e) a take-up assembly for pulling the length of fabric off 
of the fabric supply assembly and through the How path 
against the surface elements of the plurality of rolls in 
only a single pass and onto the take-up assembly. 

11. A method of treating fabric, and comprising the steps 
of: 

(a) providing a plurality of rolls having fabric-altering 
surface elements thereon and positioned in an 
upstream-to-doWnstream ?oW path for receiving a 
length of fabric across the surface elements thereof 
from an upstream fabric supply assembly to a doWn 
stream fabric take-up assembly; 

(b) providing drive means for at least some of the rolls for 
positively rotating the rolls; and 

(c) pulling a length of dry fabric off of the fabric supply 
assembly, through the How path against the surface 
elements of the plurality of rolls in only a single pass 
and onto the take-up assembly. 
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12. A method according to claim 11, wherein the step of 
providing drive means comprises the step of providing a 
variable speed motor for pulling fabric at a variable prede 
termined constant rate. 

13. A method according to claim 11, and including the 
step of selectively rotating the rolls in either the direction of 
movement of the fabric or in opposition to the direction of 
movement of the fabric. 

14. A method according to claim 11, and including the 
step of selectively rotating a roll in either the direction of 
movement of the fabric or in opposition to the direction of 
movement of the fabric independent of the direction of 
movement of any other roll. 

15. A method according to claim 11, and including the 
step of applying a predetermined resistance to the movement 
of the fabric through the How path to reduce Wrinkling of the 
fabric and maintain contact betWeen the fabric and the rolls. 
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16. Amethod according to claim 11, Wherein said surface 
elements are selected from the group consisting of grit, 
ribbon scrolls, spiral ?utes, axially-extending edge mem 
bers, chain and buttons. 

17. A method according to claim 16, Wherein each said 
outWardly-projecting edge member de?nes a Wavy surface 
edge. 

18. A method according to claim 16, Wherein each said 
outWardly-projecting edge member de?nes a Wavy surface 
edge Wherein the Wavy surface edge of each edge member 
is out-of-phase With the surface edge of any adjacent edge 
member. 

19. A method according to claim 16, 17 or 18, Wherein 
said edge members comprise are paired to de?ne a v-shape 
in cross-section. 


