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3,357,075 
METHOD OF MAKING FILE FABRIC 

Marvin A. Law, Spray, N.C., assignor to Fielder-est Mills, 
Inc., Spray, N .C., a corporation of Delaware 

Filed Sept. 9, 1965, Ser. No. 486,157 
10 Claims. (Cl. 28-72) 

ABSTRACT OF THE DISCLOSURE 
A method of obtaining multi-height pile fabrics from 

fabrics woven of a common pile height and also of modi 
fying the heights of other pile fabrics originally woven 
with a plurality of heights. This is accomplished by in 
corporating a shrinkable component with certain pile 
yarns, which upon such pile yarns being subjected to 
a shrinking operation, reduces the height thereof to per 
mit the other non-shrunken pile yarns to then be sub 
jected to a shearing operation after which the shrunken 
yarns are released from the in?uence of the shrinkable 
component to extend to a greater height. Additional ef 
fects are obtained by utilizing combinations of pre-shrunk 
pile yarns, partially shrunk and unshrunk shrinkable pile 
yarns with shrinkable components. 

This invention relates to pile fabrics and, more partic 
ularly, to a novel method of making variant-height pile 
fabrics, such as terry fabric, and to a related novel pile 
fabric product. 

Heretofore, it has been proposed to produce pile fab 
rics, including terry fabrics, whose pile faces include low 
cut pile and high loop pile. However, as to terry fabrics 
in particular, there has been'no known method which 
could be employed to produce clearly de?ned intricately 
con?gured design areas, as would ordinarily be obtained 
by jacquard weaving, in which the design areas include 
low cut pile and high loop pile. 

Accordingly, it is an important object of this invention 
to provide an improved method of making a pile fabric 
and the resulting product, wherein the fabric has a pile 
surface on at least one side thereof, and which method 
permits obtaining unusual aesthetic effects not previously 
obtainable by mass production techniques in which jac 
quard-type decorative motifs may be provided which are 
de?ned by areas of high uncut pile and areas of low cut 
pile in the pile surface or surfaces of the fabric. 
A more specific object is to provide a novel method 

which comprises forming a pile fabric including at least 
one loop pile surface having certain shrunken piles or 
pile areas of reduced height relative to other piles or pile 
areas, and wherein the shrunken piles include a shrunken 
?ber component restraining the corresponding piles at 
the reduced height, then shearing or otherwise removing 
upper end portions or tips of the other piles to form cut 
pile therefrom, and then treating at least the shrunken 
piles to modify the shrunken ?ber component thereof to 
nullify the restraint on the piles to permit them to extend 
to a greater height than that height thereof while the 
other 'piles were being sheared. The ?rst piles preferably 
have‘a height, after modi?cation of the shrunken ?ber 
component thereof, substantially the same as or greater 
than the height of the second piles. 
Another object is to provide a pile fabric made accord 

ing to the method described. 
Some of the objects of the invention having been stated, 

other objects will appear as the description proceeds, 
when taken in connection with the accompanying draw 
ings, in which 
FIGURE 1 is a perspective view of one pile surface 
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of a towel exemplifying one form of pile fabric produced 
in accordance with the method of this invention; 
FIGURE IR is a perspective view of the reverse side 

of the towel of FIGURE 1; 
FIGURES 1A, 1B and 1C are sectional views rep 

resenting successive stages or steps in one embodiment of 
the method of the present invention, and being taken 
substantially along line 1C—1C in FIGURE 1; 
FIGURE 2 is a perspective view of one pile surface of 

a towel exemplifying another form of pile fabric produced 
in accordance with the method of this invention; 
FIGURE 2R is a perspective view of the reverse side 

of the towel of FIGURE 2; 
FIGURES 2A, 2B and 2C are sectional views repre 

senting successive stages or steps in another embodiment 
of the method of the present invention, and being taken 
substantially along line 2C—2C in FIGURE 2; and 
FIGURE 3 is a sectional view similar to FIGURES 

1A and ZA, showing still another form of product which 
may be produced in accordance with the method of this 
invention. 

Referring more speci?cally to the drawings, the towel 
fabrics 10, 30 and 50 shown in FIGURES 1, 1R; 2, 2R; 
and 3 are exemplary of many different types of pile fab 
rics which may be produced in accordance with the pres 
ent invention and each of such fabrics may be produced 
by various techniques of application of the basic method 
of the present invention, several examples of which will 
be described hereinafter, Basic to the method, as prac 
ticed in each of the examples, is the original formation of 
the pile surface or surfaces, or portions thereof, from 
latently shrinkable and extensible pile yarn which has 
been, or is capable of being, shrunk when subjected to a 
shrinking treatment, but which can be substantially re 
stored to its original condition or effective length upon 
being subjected to another treatment. More speci?cally, 
such shrinkable yarn may be formed of conventional non 
shrinkable or relatively low shrinkable textile ?bers or 
strand material combined with shrinkage-component tex 
tile ?bers or strand material which, when subjected to 
a shrinkage treatment, will shrink to a substantially great 
er extent than the conventional ?ber or strand material 
combined therewith, but which will bulk, and thereby re 
duced the effective length of, the conventional ?ber or 
strand material as compared to its normal length. Further, 
upon subjecting the shrinkage-component yarn to another 
suitable treatment subsequent to the shrinkage treatment, 
the shrinkage-component ?ber or strand is modi?ed, 
purged or removed from, and thereby releases, the con 
ventional ?ber or strand material previously combined 
therewith so that it is restored substantially to its original 
effective length. 

According to the invention, pile fabric having piles or 
pile areas formed of such a shrinkage-component pile 
yarn are shrunken and/or the shrinkage-component re 
moved therefrom relative to other adjacent piles or pile 
areas to cause certain ?rst piles to project above other 
second piles. The said ?rst piles are then sheared or the 
upper portions thereof are otherwise removed, where 
upon the shrinkage-component (which has been retained 
in the said second, lower piles) is removed from the said 
second piles so their height is increased. Thus, depending 
upon, the original shrinkability of the yarn of which the 
second piles were formed, the second piles ultimately 
may be of substantially the same or greater height than 
the cut ?rst piles. 

Terry pile fabric has been chosen as a suitable form of 
pile fabric to be used for illustrative purposes, and a terry 
pile fabric having pile surfaces on both sides thereof has 
been chosen in order to clearly describe certain aesthetic 
effects which may be obtained through practice of the 
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method of the present invention. Terry fabrics are usually, 
but not always, woven with terry pile of uniform height 
and, therefore, the invention is important for obtaining 
variable height pile surfaces on terry fabrics which may be 
woven with piles of uniform height. It is to be understood, 
however, that the method of the present invention is not 
limited solely to terry pile fabrics or to pile fabrics having 
pile surfaces on both sides thereof, but that the method 
of this invention may be applied to pile fabrics of various 
types and constructions. 

EXAMPLE I 

The terry fabric used in the towel 10 shown in FIG 
URES 1 and IR provides a novel aesthetic effect in that 
similar decorative motifs appear in the pile surfaces on 
both sides of the terry pile fabric, which motifs include 
areas of high pile and areas of low sheared or cut pile. In 
accordance with the preferred embodiment of the method 
of this invention, a terry pile fabric having pile surfaces 
on both sides thereof will have decorative motifs appear 
ing on the two pile surfaces which are mirror image re 
versals. Such decorative motif areas are indicated in FIG 
URES 1 and IR in the form of two crossed bars, or an 
“X,” and two circles or dots, although it is to be under 
stood that the decorative motifs may take any of a variety 
of other con?gurations. As indicated, the decorative motif 
on the ?rst pile surface of the fabric (FIGURE 1) is de 
?ned against a background of low cut pile by areas of 
high loop pile. On the opposite face of the pile fabric 
(FIGURE 1R), the background against which the decora 
tive motif appears is de?ned by areas of high loop pile, 
while the motif itself is de?ned by areas of low cut pile. 
The steps of making a pile fabric such as the fabric 

used for the towel 10 may best be described with refer 
ence to sectional views of the fabric in various stages of 
manufacture (FIGURES lA-lC), taken looking in the 
warpwise direction of the towel 10 shown in FIGURES 
1 and IR. More particularly, a decorative motif may be 
woven into a terry pile fabric produced on a jacquard 
loom, as is conventionally known, using two groups of 
pile yarns positioned, under the control of a jacquard pat 
tern mechanism, to be thrown to one or the other orboth 
sides of the base fabric 20 in predetermined areas of the 
fabric as woven. In conventional use of such a loom, the 
two groups of pile yarns may be of different colors, if 
desired, to create a decorative motif of one color appear 
ing against a background of the other color. 

In producing a pile fabric in accordance with this ex 
ample of the method of this invention, and particularly 
in producing a terry pile fabric such as used for the towel 
10 of FIGURES 1 and IR, base fabric 20 (FIGURES 
lA-lC) may be formed by interweaving ground warp 
and ?lling yarns. Simultaneously, two types of pile yarns 
are interwoven with the base fabric 20 to project from 
the two sides thereof and form pile faces. Of the two types 
of pile yarns forming the pile surfaces, one ?rst type may 
be any suitable conventional yarn, such as cotton or other 
cellulosic ?ber. The other or second type of yarn may in 
clude a relatively non-shrinkable or low-shrinkage compo 
nent and a relatively high-shrinkage-causing component 
which is effective, upon proper treatment, to reduce the 
length of an increment of the yarn, and which is remov 
able from the low-shrinkage component upon subsequent 
treatment so as to restore the increment of yarn to its 
original length. 
The term “conventional,” as used herein with respect to 

the ?rst type of pile yarn, is meant to include any type of 
yarn which will not shrink to the extent that the shrinkage 
component of the second yarn will shrink or cause the 
second yarn to retract when the two yarns are subjected 
to a shrinking treatment. For descriptive purposes only, 
the second type of pile yarn may be termed as a “latently 
shrinkable and extensible yarn” or a “shrinkage-compo 
nent yarn," which term is used to indicate that any given 
increment of such yarn may be shrunk to reduce its length 
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4 
and, by a subsequent suitable restoring treatment, the 
corresponding shrunken increment of yarn will be substan 
tially restored to its original length. 

In weaving the fabric to be used for the towel 10, the 
?rst or conventional pile yarn is thrown to one side of 
the base fabric 20 to form a pile surface in predetermined 
areas of one side, and the second or shrinkage-component 
pile yarn is thrown to the same side to form the remain 
ing areas of the pile surface, and the areas together form 
a predetermined pattern including the decorative motif 
and the background for the decorative motif. More par 
ticularly, as shown in FIGURE 1A, terry pile of substan 
tially uniform height is formed of both types of pile yarn 
at each of the upper and lower sides of the base fabric 
20. For descriptive purposes, the fabric in FIGURE 1A 
is divided into predetermined areas, with the division be 
tween adjacent areas being represented by vertically ex 
tending dash-dot lines. 

Certain pile areas, indicated at 21, de?ne the back 
ground against which the decorative motif will appear. 
Other pile areas, indicated at 22, form portions of the 
legs of the “X” portion of the decorative motif. A central 
pile area, indicated at 23, forms the corresponding dot 
portion of the decorative motif (FIGURES 1 and IR). 

Considering the upper side of the pile fabric, the back 
ground areas 21 may be formed by terry pile loops of 
conventional yarn, such as cotton. The decorative motif 
areas 22, 23 on the upper side of the fabric will be formed 
by terry loop pile of the latently shrinkable and extensi 
ble yarn, including a shrinkage-causing component. Due 
to the operation of jacquard weaving, the background 
areas 21 of the lower pile surface of the fabric will be 
formed by the latently shrinkable and extensible yarn 
while the decorative motif areas 22, 23 of the lower pile 
surface will be formed as terry loop pile of conventional 
yarn. 

Thereafter, the pile fabric may be subjected to a uni 
form shrinkage treatment, effective to cause the shrink 
age-causing component in the second type of yarn to re 
duce the effective length of increments of that yarn as 
shown in FIGURE 1B. Upon this shrinkage treatment, 
pile in areas de?ned by the second type of yarn, such as 
the decorative motif areas 22, 23 on the upper pile sur 
face of fabric 10 and the background areas 21 on the 
lower pile'surface, is recessed relative to pile in the ad 
jacent'areas formed by conventional pile yarn. This oc 
curs due to the shrinkage or retraction of the second type 
of yarn, and effectively lowers and restrains the pile loops 
in the designated areas by drawing the terry loop pile 
closer to the base fabric 20. 

Thereafter, the pile fabric is sheared, by conventional 
or other suitable means, to remove upper end portions of 
the pile in the unrecessed areas. Shearing takes place, for 
example, along the dash-dot lines 24 (FIGURE 1B), to 

. form areas of cut pile. During the shearing step, the re 
cessed pile areas are restrained in the recessed position, 
thus facilitating the shearing of the corresponding pile 
areas with conventional shearing equipment. 

Thereafter, the pile fabric 10 is suitably treated to 
modify the high-shrink component or remove the same 
from the low-shrink component of the second type of 
yarn and thereby permit the loop pile formed therefrom 
to again extend substantially to the normal, as-woven, 
height. Thus, the areas formed of the previously shrunken 
or retracted pile yarn may project relative to the cut 
pile, as shown in FIGURE 1C, so the cut pile areas may 
be recessed relative to the adjacent loop pile areas. It is 
apparent that, in the ?nal product (FIGURES 1, IR and 
1C), the decorative motif areas 22, 23 appearing at the 
upper pile surface (FIGURE 1) may be formed of high 
loop pile, and the background areas 21 appearing at the 
upper pile surface may be formed of low cut or sheared 
pile recessed relative to the decorative motif areas 22, 
23. On the lower side of the pile fabric (FIGURE IR), 

75 due to the mirror image reversal of the decorative motif 
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resulting from jacquard weaving, the decorative motif 
areas 22, 23 may be formed of low cut pile and the back 
ground areas 21 may be formed of high loop pile. 

Types of latently shrinkable and extensible yam 

In practicing the method of the present invention as 
outlined above, various types of yarns may be used as 
the latently shrinkable and extensible second yarn, and 
various shrinkage-causing components may be employed. 
More particularly, the second yarn may be produced by 
blending or doubling high-shrink modacrylic ?bers, such 
as Verel Type -III, Dynel or the like, with cotton or other 
cellulosic textile ?bers. Such a shrinkage-component yarn 
would be shrunk by subjecting the fabric, whose pile is 
made from these two types of yarns, to treatment in 
water slightly under the boil. Thereafter, and following 
the shearing of the unrecessed pile, the modacrylic shrink 
age-causing component may be removed by treating the 
fabric with acetone. 
A second type of shrinkage-component yarn may be 

produced by blending or doubling high-shrink acrylic 
?bers with cotton or other suitable cellulosic textile 
?bers. After forming the pile fabric, as in FIGURE 1A 
for example, from the first yarn and from the second type 
of shrinkage-component yarn, the fabric would be treated 
in water at about boiling temperature to shrink the pile 
formed of the shrinkage-component yarn. Thereafter, and 
following the shearing of unrecessed pile, the shrinkage 
causing acrylic component may be removed from the 
low-shrink component with ethylene carbonate. 
A third, preferred type of shrinkage-component yarn 

is obtained by blending or doubling polyvinyl alcohol 
?bers with cotton or other suitable cellulosic textile ?bers. 
Such a shrinkage-component yarn may be shrunk in 
water at approximately 100° F. and, following the sub 
sequent removal of upper end portions of pile in the un 
recessed areas, the shrinkage-causing polyvinyl alcohol 
?bers may be removed by treatment in Water at about 
boiling temperature. 

EXAMPLE II 

A pile fabric, such as is embodied in the towel 10» (FIG 
URES 1-1C), also may be obtained without subjecting 
the fabric to a uniform shrinkage treatment. It has pre 
viously been proposed that pile fabrics, such as terry 
pile fabrics, may be Woven on a pattern controlled loom, 
such as a jacquard loom, which is adjusted to form pile 
of two heights. With particular reference to the weaving 
of terry pile fabrics, two sets of terry warp yarns may 
be used and the loom may be equipped with a variable 
let-01f mechanism which releases one set of terry warp 
yarns to move more freely than the other set of terry 
warp yarns, and vice versa in alternating sequence, dur 
ing successive fast picks of the loom, in which a ?lling 
yarn is beat up against the fell of the fabric, so as to 
cause the terry warp yarns to form terry pile of different 
heights at the selected pile surface or surfaces of the 
fabric. A loom of this type is disclosed in my US. Patent 
No. 3,072,153. 

Utilizing a loom of this type, the pile surface or sur 
faces are formed from a conventional pile yarn and from 
a latently shrinkable and extensible yarn, or shrinkage 
component yarn, the latter of which may be shrunk prior 
to the weaving operation. High loop piles or pile areas 
would be formed from the conventional pile yarn and 
the preshrunk shrinkage-component pile yarn would he 
used to form a lower height of pile than that formed of 
the conventional yarn as the fabric is woven. The re 
sultant fabric, as woven, then may correspond in appear 
ance to the fabric as shown in FIGURE 1B. 

Thereafter, the high loop areas of the fabric may be 
sheared, as along dash-dot lines 24, to form areas of cut 
pile. The shrinkage-causing component of the yarns form 
ing the lower height of pile, as woven, then may be re 
moved by subjecting the fabric to a suitable treatment, to 
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6 
permit the terry loop pile formed thereby to extend to 
substantially the same height as or to a greater height 
than the cut pile in the other areas to thereby form the 
other areas as recessed areas of cut pile. The ultimate 
product of this example of the present invention (FIG 
URE 1C) may be indistinguishable from the ultimate 
product of the method as heretofore described in EX 
ample I. 
As may be appreciated, the correlation between the 

level at which the high loop areas of the fabric at an in~ 
termediate step (FTGURE 1B) is sheared, with respect 
to the degree to which the temporarily shrunk pile yarns 
are to be extended upon removal of the shrinkage-causing 
component, may be such that the loop pile areas of the 
?nished product fabric (FIGURE 10) may form a pile 
surface substantially level with the pile surface formed 
by the sheared areas. Thus, instead of the cut pile areas 
being shorter than the loop pile areas in the ?nished 
product, as shown in FIGURE 1C, the pile surface or 
surfaces of the fabric would be of a common height, with 
predetermined areas of the pile surface appearing as cut 
pile and adjacent areas appearing as loop pile, in order 
to de?ne the decorative motif and background areas. 

EXAMPLE III 

In accordance with a third example of the method of 
this invention, it is possible to obtain further novel 
aesthetic effects in the application of decorative motifs 
to pile fabrics, and particularly, it is possible to obtain 
novel aesthetic effects with terry pile fabrics having pile 
on both sides thereof which have been unobtainable, to 
my knowledge, with previous methods of making such pile 
fabrics. Such a novel aesthetic effect is illustrated in the 
towel 30 (FIGURES 2 and 2R) wherein an upper side 
of the towel 30 (FIGURE 2) has a ?rst decorative motif, 
such as an “X” or crossed bars and two small triangular 
areas on either side of the “X.” The opposite, or lower, 
side of the towel 30 (FIGURE 2R) may have an entirely 
dissimilar decorative motif, such as a diamond-shaped 
arrangement of bars. 
While particular decorative motifs have been chosen 

for purposes of illustration, it is to be understood that 
the present example of the method is not limited to those 
particular decorative motifs, but may be used to obtain 
any desired dissimilar or similar decorative motifs appear 
ing on the two sides of a pile fabric. Further, it is possible, 
in accordance with this example of the present method, to 
omit the pile surface from one face of the fabric, or to 
provide a uniform loop or cut pile on one face of the 
fabric, While providing a decorative motif on the other 
face only of the pile fabric, if such is desired. 

According to this example, a pile fabric may be woven 
as shown in FIGURE 2A and having a base fabric 40 
of interwoven ground warp and ?lling yarns with pile 
all of the same height extending from one or both sides 
of the base fabric 40 to form a pile surface for the fabric. 
As illustrated, both sides of towel 30 are provided with 
pile surfaces wherein all the pile is formed of a latently 
shrinkable and extensible or shrinkage-component yarn, 
such as those described above. 

After the fabric is woven, selected areas of the pile 
surface or surfaces of the fabric which are desired as loop 
pile areas may be treated to shrink and thereby recess the 
pile in predetermined areas with respect to pile in other 
areas of the pile surface. To this end, a shrinkage~causing 
medium, such as water or an aqueous suspension paste 
material, may be applied to selected areas of the pile 
surface, as by printing or similar means, so as to saturate 
such areas. Thereafter, the fabric may be subjected to dry 
heat at su?iciently elevated temperature to cause activa 
tion of the shrinkage-causing component by the presence 
of moisture, thereby reducing the incremental length of 
the yarn forming the pile in the areas to which the shrink 
age-causing medium was applied while drying the areas so 

75 treated. it is to be noted that, in this particular example, 
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the shrinkage-causing component of the pile yarn should 
be of a type, such as polyvinyl alcohol ?bers, which will 
not shrink when subjected to dry heat so that only those 
treated pile areas, which were saturated by the shrink 
causing medium, will shrink at the elevated temperature. 
The shrinkage-causing medium may be rendered effective, 
or heated, to activate the shrink-causing component at the 
time of application thereof to selected areas of the pile 
surface, if desired. 
As shown in FIGURES 2 and 2R, the decorative motifs 

on the upper and lower pile surfaces of towel 30 may 
appear as areas of high loop pile against background areas 
of low cut pile. Accordingly, in order to ultimately form 
high loop portions of the “X” motif, the triangle motifs 
and the diamond motif shown in FIGURES 2 and 2R, a 
shrinkage-causing medium, such as water, is applied to 
corresponding areas 42, 43 (FIGURE 2A) of the upper 
pile surface and to the areas 45 of the lower surface of 
the fabric, preferably by means of a printing process. 

Areas 41, 44 form backgrounds against which the dec 
orative motifs are to appear on the respective upper and 
lower sides of the pile fabric and are not treated with a 
shrinkage-causing medium. Since the printing of the shrink 
causing medium on the upper pile surface of the fabric 
determines only the decorative motif to appear at that sur 
face (FIGURE 2), a separate printing operation may be 
carried out with respect to the lower pile surface of the 
fabric to obtain the decorative motif to appear at that 
surface (FIGURE 2R). 

Thereafter, the pile fabric may be subjected to dry 
heat at sufficiently elevated temperature to activate the 
shrinkage-causing component in the presence of the 
shrinkage-causing medium, and to recess the decorative 
motif areas 42, 43, 45 to which the shrinkage-causing 
medium was applied, as shown in FIGURE 2B. By way 
of example, if the pile yarns are made of a blend or dou 
blings of cotton and polyvinyl alcohol ?bers, the wet 
treated or saturated areas 42, 43, 45 will shrink in dry 
heat at about 100° F. or above, but the dry or untreated 
areas 41, 44 will remain at the height they were formed 
during weaving. 

Thereafter, while the recessed decorative motif pile 
areas 42, 43, 45 are retained in a recessed position rela 
tive to the adjacent background pile areas 41, 44, the 
upper end portions of unrecessed pile in the background 
areas 41, 44 are removed by shearing or other means, pref 
erably along the dash-dot line 46 (FIGURE 2B). The 
fabric is then treated in a suitable manner to dissolve or 
otherwise remove the shrinkage-causing component from 
all the pile yarn, which is effective to release the pile in 
the decorative motif areas 42, 43, 45 so it will project 
above or to substantially the same height as the cut pile 
in the background areas 41, 44, even though the cut pile 
background areas had not been shrunken, thus clearly 
de?ning the decorative motifs (FIGURE 2C). 

EXAMPLE IV 

In a fourth example of the method of the present 
invention, the fabric may be constructed in the manner 
heretofore described with respect to Example III. How 
ever, instead of treating and shrinking only those areas 
of the pile surface which are to be shrunk, as in Ex 
ample III, the entire fabric, or at least the entire pile 
surface or surfaces, are subjected to a shrinkage treat 
ment which reduces the height of all the pile as compared 
to that height at which it was originally formed. There 
after, a suitable water-proo?ng or water-resistant material 
is applied to selected areas of the fabric which are to 
remain in the form of loops, such as the areas 42, 43, 
45 of FIGURE 2A. Then, assuming that the shrinkage 
causing component of the pile yarn is polyvinyl alcohol 
?ber or other water-soluble ?ber, the fabric is treated 
again, as by means of hot water, to dissolve the shrinkage 
causing component, in those areas of the pile which have 
not been treated by a water-proof material, from the 
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8 
relatively low-shrink or non-shrinkable component of the 
corresponding pile yarns so the loops thereof are restored 
to their originally woven height. 

Thereafter, the loops that have been allowed to rise; 
i.e., the loops in the background areas, such as those 
indicated at 41, 44 in FIGURE 2B, are sheared or cut at 
46, after which the fabric is subjected to a suitable treat 
ment, such as a suitable additive to hot water, to remove 
the water-proof or water-resistant material from the pile 
areas previously treated therewith while also dissolving 
or purging the shrinkage-causing component from the 
corresponding pile areas to restore them substantially to 
their original height, in which condition they may project 
above the previously cut pile areas as shown in FIG 
URE 2C. 

EXAMPLE V 

While the various modi?cations of the method of the 
present invention described to this point have been di 
rected primarily to the production of a ?nal product hav 
ing two heights of pile at the pile surface or surfaces of 
a pile fabric, the method of the present invention addi 
tionally contemplates the development of a pile surface 
having more than two heights of pile, and in which at 
least a lower height of pile is cut or sheared pile. While 
any desired decorative motif may be incorporated into 
the pile fabric having multiple heights of pile, for illustra 
tive purposes the sectional view of the fabric 50 in FIG 
URE 3 shows a multiple pile height fabric which may 
display decorative motifs similar to those on the towel 10 
(FIGURES 1-lR). As heretofore described with refer 
ence to FIGURES 1, 1R, 1A, 1B and 1C, the “X” and 
dot portions 22, 23 of the decorative motif are formed of 
high pile on one of the pile surfaces (FIGURE 1A) and 
low cut pile on the other pile surface, with the decorative 
motif being de?ned against the background areas 22. 
When such a decorative motif is embodied in a fabric 

including more than two heights of pile, as in the present 
example, the different segments of the decorative motif 
may appear as different heights of pile. By way of ex 
ample, the areas 21' (FIGURE 3) forming the back 
ground against which the decorative motif appears may, 
on the upper surface of the fabric, be formed as areas 
of low cut pile, in similarity to corresponding portions 
21 of the towel 10 of FIGURE 1. The areas 22' (FIG 
URE 3) de?ning the “X” segment of the decorative motif 
may appear, on the upper side of the fabric, as areas of 
high loop pile, in similarity to corresponding areas of the 
towel 10 (FIGURE 1). 

In distinction to the previously described forms, the 
decorative motif areas 23’ de?ning the dot segments of 
the decorative motif are illustrated as being of an inter 
mediate height cut pile projecting upwardly relative to 
the upper background areas 21’ but recessed relative to 
the decorative motif areas 22’ of high loop pile. 
On the opposite or lower side of the fabric, identical 

areas are de?ned by pile of different heights, with the 
background areas 21 appearing on the lower side of the 
fabric as high loop pile; the decorative motif areas 22’ 
de?ning the “X” portions of the decorative motif being 
of low cut pile; and the decorative motif areas 23', de?n 
ing the dot portion of the decorative motif, being of 
intermediate height cut pile. 

According to this example, the pile fabric 50 may be 
woven with all the pile on each face thereof being of the 
same height and may include three types of pile yarns 
forming the pile surface or surfaces, namely, a substan 
tially non-shrinkable or relatively low-shrink conven 
tional pile yarn, a partially preshrunk shrinkage-compo 
nent pile yarn of one of the types described above, and 
an unshrunk shrinkage-component yarn. The fabric would 
be produced with the various yarns appearing in pre 
determined areas of the pile surface according to the 
desired pattern. With particular reference to FIGURE 3, 
as woven, a base or ground 51 is formed and the back 

75 ground areas 21' of the upper pile surface and the “X” 
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motif areas 22' on the lower pile surface would be formed 
of the conventional pile yarn; the dot portions 23’ on 
both sides of the fabric would be formed of the partially 
preshrunk pile yarn; and the background areas 21’ of the 
lower pile surface, as well as the “X” motif areas 22’ on 
the upper pile surface, would be formed of the unshrunk 
shrinkage-component pile yarn, for example, with all the 
piles being of substantially the same height on each side 
of the fabric. 

After weaving the fabric of the three types of pile 
yarns, it is subjected to a uniform shrinkage treatment, 
effective to recess the pile areas formed by the two 
shrinkage-component yarns to differential distances below 
the adjacent pile in areas formed by conventional yarn. 
In other words, the pile formed of the partially preshrunk 
shrinkage-component yarn, not having the degree of 
shrinkability of the previously unshrunk shrinkage-com 
ponent yarn, would not be recessed relative to the pile 
formed of the conventional yarn to the same extent as 
that pile formed of the previously unshrunk shrinkage 
component yarn. 

Thereafter, the fabric is sheared, by any suitable means, 
to remove upper or free end portions of pile formed by 
conventional yarn and by that shrinkage-component yarn 
which was preshrunk before weaving the fabric. In this 
instance, the upper or free end portions of the pile in areas 
21, 23' of the upper pile surface and in areas 22', 23' of 
the lower pile surface (FIGURE 3) would be removed 
so they would project about the same distance from the 
base 50. 1 

Thereafter, the fabric is subjected to a treatment to 
remove the shrinkage-causing component, permitting pile 
formed by the originally unshrunk shrinkage~component 
yarn to extend to the original, as woven, height. Since the 
shrinkage-component removing treatment has little, if any, 
affect on the pile formed of conventional yarn, the cut 
pile formed of the originally partially preshrunk shrink 
age-component yarn will extend to an intermediate height 
greater than that of the cut pile formed of the convention 
al yarn, but lesser than the unsheared pile formed of the 
originally unshrunken shrinkage—component yarn. 

Thus, the upper pile surface areas 21’ (FIGURE 3) 
and lower pile surface areas 22’ originally formed of con 
ventional pile yarn will ultimately form low cut-pile areas; 
the upper and lower pile surface areas 23’ originally 
formed of partially preshrunk shrinkage-component pile 
yarn will ultimately form intermediate height cut-pile 
areas; and the upper pile surface areas 22' and lower ?le 
surface areas 21’ originally formed of unshrunk shrink 
age-component pile yarn will ultimately form relatively 
high pile areas which may remain in loop form. It is to 
be assumed that both shrinkage-component yarns had 
substantially the same degree of shrinkability before the 
yarn of which the upper and lower areas 23' were formed 
was preshrunk. 

Also, it is apparent that the degree of shrinkability of 
the two shrinkage-component yarns relative to that of the 
conventional yarn determines the pile height differential 
in the various pile areas. With this in mind, it is appar 
ent that the ultimately formed high loop pile areas 21' of 
the lower pile surface (FIGURE 3) and 22' of the upper 
pile surface may be sheared to result in relatively high cut 
pile therefrom which is higher than the aforementioned 
low and intermediate cut-pile areas of the fabric of this 
?fth example. 

EXAMPLE VI 

The pile areas 23' of FIGURE 3 may be retained in 
loop form, if desired, since the shrinkage treatment 
reduces the height of those pile areas formed of either 
shrinkage-component yarn, so that, by suitably controlling 
the shearing mechanism, the upper portions of loops 
formed of the conventional pile yarn only would be cut. 
In other words, only the pile areas 21’ of the upper pile 
surface and pile areas 22' of the lower pile surface would 
be ultimately in the form of cut pile. 
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EXAMPLE v11 

In my US. Patent No. 3,030,691, I disclose and claim a 
pile fabric and method in which loop pile is formed from 
at least two different types of pile yarns, one of which is 
capable of shrinking more than the other. Thus, in the 
instance in which the loop pile of the latter fabric is 
originally formed of about the same height, a shrinkage 
treatment reduces the length of those loops formed of one 
type yarn relative to the length of the loops formed of 
the other type yarn. 

In this instant example, as in said patent, a permanently 
shrinkable pile yarn, which may have a shrinkage-com 
ponent therein but which shrinkage-component is not to 
be modi?ed or removed from the yarn, is used in form 
ing certain loop pile areas. Also, a conventional low 
shrinkage or substantially non-shrinkable yarn is used for 
forming other pile areas, such areas or piles being com 
bined in a single fabric with other pile areas formed of a 
removable-shrinkage-component pile yarn. Such a fabric 
may include relatively high loop pile areas, relatively low 
loop pile areas, medium-high cut pile or loop pile areas, 
and medium-low cut pile areas. In forming the fabric, it 
may be woven with the pile surface or surfaces thereof all 
of substantially the same height and those areas which 
are ultimately to be formed of high loop pile would be 
formed from unshrunken shrinkage-component yarn. 
Those piles or pile areas which are ultimately to be in the 
form of relatively low loop pile are formed from a per 
manently shrinkable yarn. Those pile areas which are ulti 
mately to be in the form of medium-high cut pile are 
originally formed, as loops, from a partially pre-shrunk 
shrinkage-component pile yarn, and those areas which are 
ultimately to be in the form of medium-low cut pile areas 
also are originally formed, as loops, from a conventional 
yarn. 

Thus, upon subjecting the fabric to a uniform shrinkage 
treatment, and assuming that the shrinkability of the per 
manently shrinkable yarn is substantially the same as that 
of the shrinkage-component yarns, the pile areas formed 
of the unshrunk shrinkage-component yarn and the per 
manently shrinkable yarn are reduced in height to less 
than the height of the areas formed of the preshrunk 
yarn, and the piles formed of the preshrunk yarn are 
reduced in height relative to the pile areas formed of the 
conventional yarn. 

Thereafter, the upper portions or tips of the loop piles 
formed of the conventional yarn and the preshrunk yarn 
are removed, as by shearing, so they project substantially 
the same distance from the base of the fabric. The fabric 
then is subjected to a shrinkage-component-removing 
treatment which removes the shrinkage-component from 
thes originally unshrunk and originally preshrunk shrink 
age-component yarns without removing any shrinkage 
component from the permanently shrinkable yarn. Since 
the latter treatment may not affect the permanently 
shrinkable yarn and the conventional yarn to any notice 
able extent, the height of the pile areas formed of the per 
manently shrinkable yarn would remain relatively low 
and the height of the pile areas formed of the conven 
tional yarn would remain at that height resulting from 
the shearing of the same. Thus, the cut pile areas formed 
of the originally preshrunk pile yarn would be increased 
to a height greater than the height of the cut pile areas 
formed from the conventional yarn, and the loop pile 
areas formed from the originally unshrunk shrinkage 
component yarn would be increased to substantially the 
orginal, as woven, height, which would be a greater height 
than any of the cut pile areas. 

It is apparent that in making pile fabric according to 
this example, the various yarns must be so selected that 
the required treatment of one type yarn will not adverse 
ly affect another type or types of yarns in the fabric being 
processed. By way of example, the permanently shrink 
able pile yarn may be made from a blend of high-shrink 
Dynel or comparable modacrylic ?bers and cotton ?bers; 
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the substantially non-shrinkable pile yarn may be made 
from cotton ?bers; and the latently shrinkable and ex 
tensible or shrinkage-component yarns may be made from 
a blend of polyvinyl alcohol ?bers and cotton ?bers. After 
weaving, the fabric thus formed is saturated with water 
while on a suitable pad, after which the saturated fabric is 
passed into a suitable drying machine which gradually 
heats the saturated fabric so that, when the fabric reaches 
a temperature of approximately 100° F., the polyvinyl 
alcohol ?bers shrink and reduce the height of the loops 
formed of the shrinkage-component yarns. Then, while 
the fabric is still within the drying machine and, being 
partially dried, the temperature of the fabric increases to 
about 180° F., thus effecting shrinkage of the piles of 
permanently shrinkable yarn. 

It should be noted that polyvinyl alcohol ?bers nor 
mally do not dissolve in dry air at the temperatures re 
quired in order to shrink Dynel modacrylic ?bers. Thus, 
since most of the water has been removed from the piles 
by the time the temperature has increased from that re 
quired to shrink the polyvinyl alcohol ?bers to that re 
quired to shrink the Dynel ?bers, the shrinkage of the 
permanently shrinkable yarn at about 180° F. does not 
remove the shrinkage-component from those piles formed 
of the latently shrinkable and extensible yarns. 

After the fabric becomes substantially dried, it is 
removed from the drying machine and the tips of the 
loop piles formed of the conventional yarn and the 
preshrunk yarn are sheared. The fabric then is subjected 
to hot water at about boiling temperature to dissolve 
the polyvinyl alcohol ?bers from the corresponding piles 
and permit them to relax and extend. As heretofore 
stated, the resultant fabric may have cut piles formed 
of originally preshrunk pile yarn whose height is greater 
than that of the cut piles formed from conventional yarn, 
and the loop piles formed from the originally unshrunk 
shrinkage-component yarn may be of a height sub 
stantially corresponding to the original, as woven, height, 
which is greater than that of any of the cut piles or 
cut pile areas. 

Alternatively, instead of making the shrinkage-com 
ponent yarns from polyvinyl alcohol ?bers and cotton 
?bers, the shrinkage-component yarns may be made 
from a blend of high-shrink acrylic ?bers and cotton 
?bers. In this instance, however, the fabric is immersed 
in a bath of water at a temperature of about 180° F., 
or above, to shrink both the permanently shrinkable 
yarn and the shrinkage-component yarns. Thereafter, the 
fabric is dried, the piles formed of conventional yarn 
and the preshrunk yarn are sheared, and then the fabric 
is washed in a bath of ethylene carbonate solution to 
wash the acrylic ?bers out of the piles formed of the 
shrinkage-component yarns and permit them to extend 
to a greater height. Since the ethylene carbonate solu 
tion would have little, if any, effect on the Dynel ?bers, 
the piles formed of the permanently shrinkable yarn 
would remain at a reduced height. 

EXAMPLE VIII 

The pile fabric of this example may be processed 
and formed in a manner quite similar to the pile fabric 
of Example VII with the exception that none of the 
latently shrinkable and extensible, or shrinkage-com 
ponent yarns would be preshrunk before weaving the 
fabric, with the result that the ultimate fabric would 
have high loop piles formed from all the shrinkage-com 
ponent yarns, low loop piles formed from the perma 
nently shrinkable yarn and medium-height cut piles 
formed from the conventional yarn, assuming of course 
that only the piles formed of the conventional yarns are 
sheared or cut following the shrinkage treatment and 
preceding the treatment thereof which removes the shrink 
age-component from the shrinkage-component yarns. 

IO 

20 

12 
EXAMPLE or 

The pile fabric of this example may have a pile sur 
face or surfaces provided with areas of relatively high 
loops, areas of relatively low loops and areas of cut 
pile which are of substantially the same height as the 
low loop pile areas. To this end, the fabric is originally 
woven with high loop piles formed from a conventional 
pile yarn and low loop piles formed from conventional 
pile yarn, with other loop piles formed from shrinkage 
component pile yarn, and being about the same height 
as the high loop piles. The resultant fabric is then 
subjected to a shrinkage treatment effective to shrink 
only those piles formed of shrinkage-component yarn. 
In this instance, the degree of shrinkability of the shrink 
age-component yarn may be such that the height of the 
piles formed therefrom is reduced to substantially the 
same or a somewhat lesser height than the height of 
the originally woven low loop piles. Thereafter, the 
fabric is sheared to remove the free end portions of the 
originally woven high loop piles so that, upon subsequent 
treatment of the fabric to remove the shrinkage-com 
ponent from the shrinkage-component yarn, the loop 
piles of the shrinkage-component yarn are substantially 

_ restored to their original height higher than the low loop 
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piles and the cut piles- formed from the originally woven 
high loop piles. The cut piles then may be of substan 
tially the same height as the low loop piles. 

In- the drawings and speci?cation there has been set 
forth preferred embodiments of the invention and,‘ al 
though speci?c terms are employed, they are used in 
a generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being de?ned 
in the claims: 

I claim: 
1. A method of modifying a pile fabric having at least 

one pile surface including certain shrunken piles of 
reduced height relative to other piles, and wherein said 
shrunken piles include a shrunken ?ber component re 
straining the piles at said reduced height; said method 
comprising shearing the upper end portions of said other 
piles and then treating said shrunken piles to modify 
the shrunken ?ber component thereof to nullify the re 
straint on the piles to permit them to extend to a greater 
height than they did during the shearing of said other 

~ piles. 

2. A method of making a pile fabric which comprises 
forming the fabric with at least one loop pile surface 
including certain shrunken loop piles of reduced height 
relative to other loop piles, and wherein said shrunken 
loop piles include a shrunken ?ber component restrain 
ing the piles at said reduced height, shearing the upper 
end portions of said other piles to form cut piles and 
then treating said shrunken loop piles to modify the 
shrunken ?ber component thereof to nullify the restraint 
on the loop piles to permit them to extend to a greater 
heIight than they did during the shearing of said other 
p1 es. 

3. A method of making a pile fabric which comprises 
Weaving a pile with at least one pile surface of substan 
tially uniform height including certain loop piles formed 
of a shrinkable yarn having a relatively low-shrink com 
ponent and a removable relatively high-shrink compo 
nent, and including other loop piles formed of a rela 
tively low-shrinkable yarn, shrinking said certain piles 
to reduce their height so said other piles protrude above 
said’ certain piles, shearing the protruding upper end 
port1ons from said other piles, and then removing the 
high-shrink component from said certain piles to permit 
them to extend higher than they did during the shearing 
of said other piles. 

4. A method of making a pile fabric which comprises 
weaving a pile fabric with at least one pile surface of 
substantially uniform height and to include certain piles 
formed of a shrinkable yarn having a relatively low 

75 shrink component and’ a soluble relatively high-shrink 
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component, treating said certain piles to shrink them 
and thereby reduce their height relative to other piles 
of said surface, shearing the upper end portions from 
said other piles and then dissolving the high-shrink com 
ponent from the low-shrink component in said certain 
piles to permit them to extend higher than they did 
during the shearing of said other piles. 

5. A method of making a pile fabric which comprises 
weaving a pile fabric with at least one pile surface in 
cluding certain relatively low loop piles formed of pre 
viously shrunken shrinkable yarn having a relatively low 
shrink component and a removable relatively high-shrink 
component restraining the piles at a reduced height, and 
including other relatively high piles formed of other 
yarn devoid of such removable high-shrink component, 
shearing the upper end portions from said other relatively 
high piles, and removing the high-shrink component from 
said certain low loop piles to permit them to extend higher 
than they did during the shearing of said other piles. 

6. A method of making a pile fabric which comprises 
forming a pile fabric with at least one pile surface of sub 
stantially uniform height including loop piles formed of 
a shrinkable yarn having a relatively low-shrink compo 
nent and a removable relatively high-shrink component, 
applying a normally inactive shrinkage medium to certain 
of said loop piles formed of said shrinkable yarn while 
omitting the application of such shrinkage medium to 
other piles formed of said shrinkable yarn, activating the 
shrinkage medium such as to eifect shrinkage of and re 
duce the height of said certain piles relative to said other 
piles, shearing the upper end portions from said other 
piles, and removing the high-shrink component from said 
certain piles to permit them to extend higher than they 
did during the shearing of said other piles. 

7. A method of making a pile fabric which comprises 
forming a pile fabric with at least one loop pile surface 
of substantially uniform height with the piles of said 
surface being formed of a shrinkable yarn having a rela 
tively low-shrink component and a removable relatively 
high-shrink component, subjecting the piles to a shrink 
ing treatment effective to cause the high-shrink component 
to reduce the height of all said piles, applying a shielding 
treatment to certain of said piles but omitting application 
of the shielding treatment to other piles, subjecting the 
fabric to a treatment capable of removing the high-shrink 
component from said other piles but shielded from remov 
ing the high-shrink component from said certain piles 
and thereby causing said other piles to protrude above 
said certain piles, shearing the upper end portions from 
said other piles, and then subjecting the fabric to a further 
treatment capable of removing the high-shrink compo 
nent from said certain piles to permit them to extend 
higher than said other piles. 

8. A method of making a pile fabric which comprises 
Weaving a pile fabric with at least one loop pile surface 
of substantially uniform height by (a) forming certain 
?rst piles from unshrunken permanently shrinkable yarn, 
(vb) forming certain seconds piles from unshrunken shrink 
able yarn which includes a relatively low-shrink compo 
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nent and a removable relatively high-shrink component, 
and (c) forming certain third piles from substantially non 
shrinkable yarn, subjecting the fabric to a substantially 
uniform shrinking treatment such that said ?rst and second 
piles are reduced in height relative to said third piles, shear 
ing the upper end portions from said third piles, and re 
moving the high-shrink component from said second piles 
vto permit them to protrude above said ?rst and third piles, 
and to thus form a pile surface having relatively low 
loops, a cut pile higher than the low loops, and a high 
loop pile higher than the cut pile. 

> 9. A method of making a pile fabric which comprises 
weaving a pile fabric with at least one pile surface of loop 
piles of substantially uniform height by forming certain 
?rst piles and certain second piles from respective partially 
shrunken shrinkable yarn and unshrunken shrinkable 
yarn and wherein each shrinkable yarn includes a rela~ 
tively low-shrink component and a removable relatively 
high-shrink component, and by forming certain third of 
the piles from substantially non-shrinkable yarn, subject 
ing the fabric to a substantially uniform shrinking treat 
ment such that said ?rst piles and said second piles are 
reduced in height relative to said third piles with said 
second piles being of lesser height than said ?rst piles, 
shearing the upper end portions of said ?rst and said 
third piles, and removing the high-shrink component from 
said ?rst and second piles to cause said second piles to 
protrude above said third piles and to cause said ?rst 
piles to protrude above said second piles. 

10. A method of making a pile fabric which comprises 
Weaving a pile fabric with at least one loop pile surface 
of substantially uniform height by forming certain ?rst 
piles and certain second piles from respective partially 
shrunken shrinkable yarn and unshrunken shrinkable yarn 
and where each shrinkable yarn includes a relatively 
low-shrink component and a removable relatively high 
shrink component, and by forming certain third of the 
piles from substantially non-shrinkable yarn, subjecting 
the fabric to a substantially uniform shrinking treatment 
such that said ?rst piles and said second piles are reduced 
in height relative to said third piles with said second piles 
being of lesser height than said ?rst piles, shearing the 
upper end portions of said third piles, and removing the 
high-shrink component from said ?rst and second piles to 
cause said second piles to protrude above said third piles 
and to cause said ?rst piles to protrude above said sec 
ond piles. 
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