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ART OF SHRINKING FABRICS

Application

This invention relates to an art or method
of shrinking textile fabrics.
The dominant characteristic of my method
is, that shrinkage or dimensional contraction
5 of a textile fabric, is produced by subjecting
it, while in a plastic or internally mobile
condition (induced for instance by moisten-
ing) to com ressive forces or components of
force applies to.the cloth from without, act-
10 ing in directions everywhere parallel to the
cloth® surfaces, to condense or crowd to-
ether the yarn components so as to enhance
in degree the yarn undulation or crinkle
originall produced by the weaving opera-
16 tion. en this contraction in web area—in
one or both dimensions (Warp and/or weft)
. has been imposed on the fabric, it is set in its
determined state of shrinkage by drying,
preferably under heat and pressure. -
One object of the present invention is to
provide for o erating upon the cloth, which
may already be finished in the sense of hav-
ing been bleached, mercerized, printed, (}iyed,
calendered, starched, ironed or polished, or
any of these, either in the yarn or on 8 fin-
ished web, or both, in such a way as to secure
and set in the cloth a maximum contraction
in at least one dimension of the web. An-
other object of my invention is thus to pro-
vide for subjecting clot
ing it to take up 1n at least one dimension,
and then to submit the cloth to steps causing
the fixation of the shrinkage in that dimen-
sion, and to_do this without stretching or
destroying the crinkle of the yarns of the
cloth which extend in the’ other direction.
In a preferred series of steps which can
be carried out bﬁ mechanism, the invention
may be exempli causing cloth to be
subjected to a humi ifying or moistening
treatment tendin% to soften adhesions or
otiffnesses caused by the inclusion of starchy
or gummy dressings, and then to operate
upon the cloth to cause it
in a shorter extent in one dimension upon a
suitable carrier; and concomitantly or there-
after to fix the collapsed state of the cloth
_in that dimension, preferably by heat and
pressure. :
The invention will now be explained in
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cloth to treatment caus-

“ state of the cloth
2 showing modified apparatus; and
' the apparatus shown In Fi;

to collapse or lie’ "exemplified by operations which may

. Jirection only.

1930. Serial Ko. 445,300.

connection with the accompanying drawings
showing preferred steps by way of illustra-
tion of the steps of the process or art, and
preferred mechanisms, and in which

Fig. 1 is a diagram in elevation of one
form of apparatus upon which the method
or art may be carried out;

Fig. 2 is an enlarged detail partly in lon-
gitudinal _vertical section of apparatus
shown in Fig. 13

Fig. 3 is an enlarged diagram side eleva-
tion explanatory of certain steps of the treat-
ment and of certain features of the appa-
ratus;

Fig. 4is an enlarged transverse section of
a carrier belt relied upon for functions here-
inafter explained; :

Fig. b is a diagram side elevation of appa-
ratus for practicing certain steps of the art
or process according to a different mode of
operation from that of the apparatus shown

‘in Figs. 1,2 and 3;

Fig. 6 is an enlar dm%ram in elevation
of an instrument of the said ap aratus;

Fig. 7 is a diagram in gide elevation of a
modified apparatus practicing a modified
step of the method or art;

Fig. 8 is a diagram section of the fabric
comparing its condition in two stages of the
treatment;

Figs. 9 and 10 are res
tive iafgrams in plan of cloth not treated and
cloth after it has been treated; )

Fig. 9 is a section either warpwise or weft-
wise of the said cloth in the state illustrated
by Fig. 9;

Fig. 10° is a section warpwise showing the

illustrated by Fig. 10;
a diagram corresponding to i“ig.
detail of

ctively compara-

- Fig.11is
Fig. 12-is an enlax:g’ed _diagram

The art or process in its .rg;der aspects is

ducted with the aid of apparatus showflmilx-x
1 ied out on cl_ot‘n :

age operation, or has. been only partially
shrunken, or which has been shrunken in one
For comparison, as shown
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in Figs. 9 and 9%, a typical cloth w of simple
weave may present a warp or weft system
of yarns y! interen aged with a crossin sys-
tem of yarns 12, the relative lie, crinkle or
6 arrangement of the said yarns in respect to
"each other, whether they are longitu inally
extending warps or laterally extending wefts,
being such that the yarns are bent over mem-
bers of the other series of yarns so as to ex-
tend from side to side of the superficial faces
of the fabric and to be substantially evenly
distributed on either side of g medial longi-
tudinal plane of etry. If such a piece
of cloth « shoul _have laid off upon it at
@' a marked square, the dimensions of the
marked area would be changed by shrinkage.
Such a change will not be elf%ctad in any man-
ner without causing some different relation
of the yarns y* to'the yarns ¥*. This condi-
20 tion is true whatever the weave-construction
of the fabric may be. o
ferring now to Fig. 1, a web v may be
caused to enter the apparatus from the right
of the figure, whereupon, as in apparatus di-
.agrammatically illustrated at 1, the cloth
‘may be operated upon to cause it to shrink
laterally. " To this end the a paratus 1 may
comprise any ordinary l':indp of tenter hav-
ing web-margin asping devices approach-
ing each other d%xrring travel from the en-
trance to the exit end of the device 1, the web

10

15

being moist and dried before leaving the de-.

vice 1 which may comprise such a tenter,
and means for moistening and means for dry-
Ing the goods during its progress from its en-
tering width
1,. where the effect of moistening and dryin,
without stretching will be to fix in the clotﬁ
8 narrower width than its original or normal
condition illustrated in Fig. 9. There might
be substituted for the apparatus mentioned,
and for the steps of treatment carried out on
the said apparatus, the apparatus and steps
of treatment of m copending application
filed of even date erewith, Case II, Ser'al
No. 445,299, the effect of which is to set in the
fabric a shrunken width by improved means.
It is not, however; any necessary part of the
present art or apparatus to subject the web
@ to any treatment whatever prior to the

“

practice of the treatment about to be de-

scribed, which is, in specific illustration di-
rected to securing a shri kage in longitudi-
.nal dimgnsion of & cloth web capable of any
such shrinkage, R :

The web 40 is worked upon to secure lon-
gitudinal shrinkage, which in the
case is a shrinkage to a degree carrespond-
ing to that resulting from repeated. laiindry

]

ing into garments which will reliably retain
its original longitudinel dimension in use
and under repeated Iaundry cleansings. As
o -exemplified by operations performed 0y ap-

|

-ery-of the machine

to the exit end of said device’

.speed of pass

‘ing re,

‘extent of from 5 to 10

collar and shirting cloths.
-preferred - ject

- operation by softening it a subsidiary result
treatments in use; one purpose of the treat- ‘sttained is a relaxation of any stressed condi-
ment is to provide cloth for cutting and mak-. tion'

paratus best shown in Figs. 2 and 3, this lon-
gitudinal shrinkage treatment may comprise
advancing the wzieto gravitational engage-
ment with a carrier 5, which may be an end-
less textile fabric_belt capable of resisting
tension in the direction of its length, but
having at least a substantial portion of its
thickness capable of longitudinal collapse so -
as to occupy a shorter longitudinal dimen-
sion when the belt is flexed in one direction
than it occupies when the belt is flexed in
another direction or ig straight.

~ As indicated in Fig. 1 the web of cloth
may be received on belt 5 by the operation of
driven rolls 2, which advance it without sub-
stantial stress lengthwise of the cloth. A
very light tension may be placed upon the
cloth by the weight rolier 3; the operation of

70
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the rolls 2 may be aided by the top roll 4;

the effect of the operations upon the cloth by 85

the rolls 2, 3 and 4 being to deliver it at a
predetermined rate, whic s When the opera-
tion is continuous, may be the rate of deliv-
1 on to the belt 5 upon
which the web 0 lies, free to adjust itself on
the said belt 5, hereinafter referred to as a
carrier for the cloth, except as its weight and
friction hold it in contact with belt 5,

A preferred treatment of the cloth as indi-
cal;edp at 10, Figs. 1 and 2, comprises the di-
rect application to the web, ‘as shown, to its
upper face, of a fine spray or mist of water,

80

95

steam or other suitable saturant capable of

entering the capillary spaces of the yarns. -
A preferred form of moistening device indi-
cated in the drawings, is a form of air-blast
atomizer using water, and adapted to apply
a predetermined quantity according to the

e of the cloth in order to ac-
complish the desired moistening or capillary
filling of the yarns, and not to Eave ‘any per-
manent detrimental effect on the attained fin-
ish of the goods, sp as to leave its trade finish
substantially unimpaired. I have deter-
mined by experience that thege quantities can
be ascertained for any particular cloth, hav-
rd to its contained moisture when de-
livered to the apparatus, the temperatures of
subsequent treatment, and especially the dis-
tance separating the moistening station at 10
 the place where the cloth is dried, for
example by application of heat, to secure the
degree of effect desired. Added water to the
per centum of the
sufficient for
e primary ob-
ject of thus moistening the cloth is to prepare
1t for the subsequent longitudinal shrink; g
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weight of the cloth is usuall 129

175

ion of the warp or weft elements of the cloth

now lying loosely on the belt 5 and some take

ap or sh of these elements depending

upon their prévious condition. However the )
‘oth is adéquately prepared for the subse. 1°)
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quent longitudinal shrinking operation if
moistened to loosen adhesions and soften stifi-
ening substances but not caused or allowed
to relax or take up in either direction at this
stage. ‘

“The effect desired is to shrink the longi-
tudinally extending or warp system of yarns
4* by causing take-up of the yarns y* and con-
traction of the distances separating wefts 9y
(Figs. 8 and 10%) to or slightly beyond the
degree which would be attained by repeated:
laundry washings of the fabric. Referring
to Fig. 8, thisis accomp.ished by so operating
upon the cloth as to take-up the crinkled warp
yarns illustrated by the typical warp system
member %2 at I in said figure, through & de-
sired degree to occupy the shorter space for
as shown at 1T in said figure, in
order to cause the cloth, as shown in Figs. 9
and 9, to be longitudinally shrunken as il-
lustrated in Figs. 10 and 10*.

In the preferred forms of the invention,
such shrinking of the cloth in one direction
does not necessitate a stretching and elonga-
tion of the cloth in the opposite direction.
Referring to Fig. 10° it will be observed that
while the warps %* of the preshrunken cloth
have been given an abnormal amount_ of
crinkle, the wefts y* have not beeen caused to
lose their normal crinkle, but on the contrary
retain whatever degree of crinkle they had
when warpwise condensation of the cloth
began. Comparing Figs. 10* and 9, the dis-
tance between the planes of the crests of the
undulations in the weft yarns is approxi-
same before and after warpwise
shrinking. These conditions obtain in the
cloth when it is in its finished pre,shrunken
state, and without any subsequent launder-
ing. To this end, after the applied moisture
has sufficiently acted upon the cloth lying
upon the carrier belt 5 to loosen adhesions and
soften stiffening substances, the cloth 1is
caused to adhere to or lie'in frictional con-
tact firmly everywhere with one face of the
carrier belt; and the surface of the
carrier belt and the cloth carried by it is then
contracted in a longitudinal sense; the cloth
is then acted upon to dry it while it is in this
contracted or condensed state to fix it in that
condition, as may be done by the operation of
heat and transverse pressure.

Referring now to Figs. 2 and 3, one device
to carry out these steps with the aid of a car-
rier beit may be constructed as in said figures,
a preferrred belt being shown in Fig. 4, which
is a transverse detail section
The object is to provide a balt 5 in which the
portion 5° is flexible and resistant to tensile
stress, whereas the portion 5" is equally or
more flexible, is not necessarily resistant to
tensile stresses, and
upon dtself to occupy shorter or longer length
flexed state of the belt
Suitable structures of the belt 5

_erate, the surfaces

of the said belt.”

is capable of collapse

3

may comprise for the portion 5* any ordinary
multiple-pl connected woven fabric, made
of yarns o sufficient size, elasticlty, tensile
resistance and flexibility to serve the indi-
cated purpose. Stout cotton yarns of good
quality, if desired accompanied by a longi-
tudinal and/or transverse system of stuffer
yarns, provide within the old and common
knowledge of weavers a suitable fabric hav-
ing the indicated qualifications. The portion
5b may be united in any usual manner, as in-
dicated by weft floats, to the portion 5%, and
may differ from it structurally only in ma-
terials from which it is made, or the weave
structure of the woven fabric constituting it;
or in both these particulars. The portion 5°
may be a fabric having one or buth systems
of woolen or worsted yarns, or of cotton
treated to cause fluffy softness; or having a
weave structure characterized by compressi-
bility with flexibility and thickness, which
qualities, however secured,; will accomplish
the desired effect. For example, the sec-
tion 5* may be a two-ply multiple-
interconnected by warp or weft

section 5° may be a four,
multiple-ply
tion b ma

oats; the
six or more ply
float-connected fabric; the sec-
be woven of a coarser gauge and

have relatively a larger number of transverse -

or weftwise stuffer yarns than the section 5%}
or the section 5> may be principally composeé
of longitudinally extensible stuffer yarns held
between the plies of the multiple-ply struc-
ture by mere inclusion between them; in any
case the portion 5* and the“liortion 5* may be
interconnected by floats of the yarn system of
one extending into the yarn system of the
other. The belt 5 may, of course, be con-
structed of two separate fabrics of the speci-
fied kinds respectively not conjoined, or occa-
sionally conjoined by sewed stitches. Where
the degree of shrinkage to be secured is mod-
of any thick cloth belt may
be depended upon to contract on the concavity
and stretch on the convexity of a bend in re-
spect to a median portion which neither con-
tracts nor stretches so that the concave face
carrying the cloth frictionally or compres-
sively adhering to it; will constrain the cloth
to contract also. ‘

Apparatus operating substantially accord-
ing to the behavior of that illustrated in Fig.
9, comprises a bed or support 12 for the car-
rier 5, which bed 12is preferably of metal,
has a plane upper surface at 13, rising to a
maximum height at a point 14, preferably in
a gradual curve; the bed 12 may be hollow as
at 15, perforated as at 16, and the space within
it may be exhausted by any suitable suction
ap;{?ratus working through a duct indicated
at 17.

In this form shown the carrier 5 runs about
cylindrical rolls 20, 21 and 22, one of which
is suitably
delivery of the goods in the direction of the

ly fabric

70

85

s

110

116

125

driven at the prescribed speed of
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'Eoint it is_under transverse (i. e. normal)

» clent distance to set the fibers

“ratus are such

4

arrow a. One of the rolls, such as 20, may be
subjected to spring or gmvity stress in the
direction of the arrow & to keep the carrier
belt 5 taut.

Above the table or bed 12 there is arranged
an endless metallic, Freferably polished and
very thin band 25 of a strong heat«conduct-
ing metal. If a smooth, flat surface is de-
sired for the material treated, band 25 is of
strong, heat-conducting metal, suitably pol-
ished; but if a flat polished surface is not
desired, this band may be a woven textile or
wire cloth, or of meta] having an engraved or
roughened texture. The band 25 may travel
on the surfaces of a cylindrical roll 28 which
may be stressed in the direction of Lne arrow
¢ to maintain the band 25 taut, and a hollow
roll 27 which may be suitably heated, as by.
steam at a predetermined pressure introduced
through its hollow axes, not shown. If de-
sired, the band 25 may be further heated by a
radiating heater 28 which, as indicated, may
be an electric resistance heater, or might be
a steam box.

The carrier belt 5, the metal band 25 and
the web under treatment pass around the hot
roller 27, after
separates from the carrier belt 5. The web
may be delivered from the nip between the
belt 5 and the band 25 after passing the roll
27 to a rotated cage roll 29 and carrier roll
30, Fig. 1, which if desired may be associated
with a cloth piler 31, Fig. 1.

In operation, the moistened web 1o grad-
ually approaches the nip opposite the sum-
mit 14 of the table 12 at and from which

ut not under any kind of lateral or lo itu-

dinal Tpre&mre by the operation of the band
25.

o this end the band 25 and the belt 5
travel at the same speed. Any moistened,
swelled and shrunken condition of the arns
will, it will be observed, be conserved and
maintained in the region between the band
25 and the belt 5. By the application of heat
through the heater 28 and the hollow roll 27,
the finally attained state of the web will be
fixed and preserved durin passage around
the roll 27. Havin regard to the moisture
of and the speed og travel of the web, thig

ssage about the roll 27 is throu%h a suf-
an

The dispositions of the appa-
that the entering pressure op-
ummit 14 is light, E’ut upon g)as~
sthe roll 27, the full tension of the
carrier belf 5 is available transversely to press
the web under the ironing heat developed.
Seizure of the web between the approach-
ing runs of the belt 5 and band o5 in tlfe man-
ner indicated flattens out any small blisters

the moisture.

posite the
8age aroun

by action of the roll 27,
"Referring now to. Fig. 3; the bend of the
belt 5 about the roll 27 is relatively acute. In

T bﬁ‘ wrinkles which otherwise might bepressed
R

assing which the band 25 f

1,881,423

order to accommodate itself to this bend, the
least extensible component of the belt 5, which
is at section 5% and which is outside on the

passage of roll 27, impoges ug:ln the part 5°

of the relatively thick carrier belt necessity to
collapse. The web w which js by friction and
pressure uniformly adherent to the contract.
ing side of the belt 5 necessarily partakes of
the collapsing motion of the inner surface of
the carrier belt 5 which subjects the web to
compression exerted parallel to its surfaces
condensing or shrinking it. The degree of
this collapse is measure by the difference be-
tween the length of any stratum of belt 5
which remains unaltered throughout the pas-
sage about roll 27, in'this case the portion 5*
of the carrier beit 5, and the interior cir-
cumferential extent of

effect of this is, as illustrated in Fig: 8 to

crowd together the transversely extending
- yarn components of the web 1w, and to cause

the collapse by a greater amplitude of crinkle
of the longitudinal yarns y* of the web .

The ratio of length ef the web w after
treatment to its length before treatment is
or these reasons-the ratio between the like
arcs of the circumference of the roll 27 as
augmented by the thickness of the band 25,
and of the bend about the roll of the taut
run of the relatively inextensible element - 5
of the belt 5. This in turn depends upon
the thickness about the roll 27 of the element
5" of the belt 5. The expression

w'_ e
v R _
relation where w1 is the un-

Of the web, 1 ig the treated
1s the radius of the roll 27 and

is valid for this
treated length

length, R

band 25, and R? is the radius of the inexten- -

sible portion of belt 5 as it goes about the roll
27. The ratio of fixed shrinka can be al-
tered, therefore, by changing either the thick-
ness of the portion 5° ofgx bx;ﬁ 5, or by substi-
tuting a roll 27 of different diameter.,

In the case of a belt 5 of homo neous con-
struction, in which at a bend the internal face
collag:es and the external face extends, there
will i intermediate stratum within the
belt which neither !
the ratio of shrinkage will be expressed by
the relation of the radii of the inner surface
of said belt and of said stratum which neither
extends nor collapses. , ,

-When sufficient heat is foaintained in the
roll 27 the fabric is dried and set in this longi-
tudinally collapsed or shrunken state when
leaving the nip between the roll 27 and the
belt 5. The portion 5 at least of the belt 5
18 permeable to water va T, and any excess
moisture received into thig part of the carrier
belt 5 has ample opportumity to dry during

the long exterior run of thix portion of the
Fortion at the right- :

belt back to its receiving

70
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the inner surface of
the collapsed portion 5° of the belt 5. The
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hand end of the apparatus, as shown in Fig. 2.

At and opposite the point 14, the heater 28
acting by conduction through belt 25 ‘may be
relied upon to relieve the web w of excess
moisture to the point of leaving in the web
w only enough moisture to enable it to col-
lapse along with the inner surface of the belt
5 prior to fixation by the ironing heat, also
transmitted through the belt 25 at the last
part of its passage around the roll 27. As
indicated in Fig. 10 the effect upon the goods
is to cause lengthwise shrinkage, so that the
longitudinal dimension z' of the square
marked at 2 on the web, in its normal condi-
tion, as shown in Fig. 9, will have become the
lesser quantity indicated.

Referring now to Figs. 11 and 12, the belt
5 may be employéd in a specifically different
relation to a pressure and heating element to
effect a longitudinal shrinkage. In this case
the belt 5 may have its relatively inextensible
element 5* within and its extensible and com-
pressible element without, and be supported
and-operated by rolls 60 and 61, of which the
roll 60 may be tensed in the direction of ar-
row ¢. The cylindrical roll 61 may be con-
centric with the polished cylindrical concave
surface 62 of a hollow heated ironing bed 63,
which may also provide a cylindrical con-
vex surface 64, an entering curved surface
65, and a delivery surface 66.. The bed 63
may be the top of a hollow casting tapped
fgr a steam pipe 68 and condensation drain
67.

- In use, the web w is fed in the direction of
the arrow, Fig. 11, past a moistening device
10 by rolls 69, to the entrance slope 65,
whence it ‘enters the nip between the outer,
most expanded surface of belt 5 and the con-
cave 62, by which the web is compressed
against the surface 62. The lengthwise di-
mension of any unit length of the web cor-
responds to the circumference of the arc of
the belt 5 to which the cloth is applied by
pressure, and is represented because of the
flexure of belt 5, by the dimension d, which
brackefs a lesser length » of the inextensible
part 5 of belt 5. The web w is, by pressure
and friction, made uniformly adherent to the
convex outer surface 5° of the belt 5. Then
travel of belt 5 toward the convex surface 64
first causes the belt 5 to straighten, and then
to flex oppositely, whereupon the length of
cloth represented by dimension d first is
compressively forced to occupy the lesser
dimension &', and then the least dimension
d® opposite the convex surface 64.

Tﬁe under face of the cloth carried by the
belt 5 is rubbed against the polished surfaces
of the hot bed 63, and is heated, dried and
fixed in its shrunken condition after it has
passed the convex surface 64, and is thence
delivered from the apparatus, for instance
over cage roll 29. It will be observed that
¥ apparatus of Figs. 11 and 12 utilizes the

5

extensible and collapsible surface of a car-
rier belt to shrink a moist web applied to it
while said surface is in a state o? extension,
the web being maintained in pressure-con-
tact with said surface during its change of
state to its normai and thence to a state of
collapse, the web being dried and removed
after completion of hot pressure in said lat-
ter state.

It will now be apparent that in operation
on a cloth web, the apparatus of Figs. 1, 2
and 3, and Figs. 11 and 12, respectively, per-
form the same method of effecting shrink-
age of the web, and that this method is char-
acterized by exerting on all portions of the
web material a pressure, at all points in di-
rections parallel to the web surfaces, so that
it is compressively condensed in the dimen-
sion in which the compressive forces are ap-
plied. By this means a yarn component, e. g.,
warp, is given enhanced ungulation or
crinkle, while another yarn component, e. g.,
weft, has its individual members crowded
more closely together. The confinement of
the web between the contractile support (sur-
face 5* of belt 5) and an opposed abutting
surface constrains the web to respond to the
webwise exerted compressive forces by in-
ternal rearrangement of its yarn components
and prevents response by wrinkling of the
web as a whole. '

‘The method of shrinkage of cloth by web-
wise compression may be effected in a man-
ner specifically different from that herein-
above described. Referring to Figs. 5and 6;
the cloth web w is fed in tﬁe direction of the
arrow over a table 40, and moistened by &
spray device 10. It then passes through a
web-crinkling device, comprising rolls 41, 42
zguipped with radial, parallel, rounded-

ged vanes, and set so that the edges of the
vanes intermesh, as shown in detail 1n Fig. 6,
and produce undulations in the web, which is
then passed to the endless belt 51 which
travels at a rate slower than that at which
the web is fed or drawn into the crinkling
vane-rolls 41, 42, so that the undulations or
ridges formed in the web shall not be dis-
turbed, either by extension or contraction.
The carrier belt 51 travels over the surface
of a convex bed 12 and enters the nip be-
tween said surface and a tense, flexible, end-
less band 25, preferably of smooth metal,
which presses the cloth against the belt 51,
supported by the bed 12, the band and belt
traveling at the same rate, so that the pres-
sure exerted on the web w shall be trans-
verse only, 1. e—normal to its general sar-
face. A heater, 28, is provided, as in the
apparatus illustrated in Fig. 2. -

The crinkled or undulated web, in which

the yarns have been softened and their con-

tained starchy or sizing materials rendered
plastic by moistening, is subjected to pro-
gressively increasing transverse (i. e. nor-
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mally exerted) pressure as it passes into the
gradually reducing space between the belt
51 and band 25. gl‘hczs crests or salient fea-
tures of these undulations are depressed, this
depression develops a compressjve compo-
nent of force, exerted at all points in par-
allel with the surfaces of the web, which by
reason of its frictional adhesion to the car-
rier. belt 51 can not creep on the belt to any
appreciable degree. The lengthwise (e. g.
warp) yarn components are by this compres-
sive force constrained to assume a more
sinuous crinkle, while the widthwise (e. g-
weft) yarn components are crowded more
closely toEether. The web as a whole is di-
mensionally contracted, occupying in its

flattened condition the same length as in its’

greviously undulated condition. When thus
attened and compressively condensed, the
moisture is eliminated, as by the heater 28.,
The longitudinal state of collapse and fix-
ation of this state of collapse of the longi-
tudinal element of the cloth may be secured
by still other means. Referring now to Fig.
7, the web 1 may be delivered in the direc-
tion of the arrow on to the surface of a mois-
tening and tractor roll 60 to which the sur-
face of said web adheres in the manner of
wet cloth by the capillarity of the wetting
fluid. While in this condition of moist ad-
hesion, a rapidly reciprocating doctor knife

' 62 worked by an eccentric 61 of very slight

eccentricity may act upon the cloth to detain
it in fine crepe-like ridges which are retained
during passage of the cloth over a doffing
knife 63 on to the carrier belt 51, which may
be caused to at a rate which is less than
the rate of delivery to the roll 60, so as to
conserve the ridge formation, over a bed 12
and enter under a tense band 25, between
which and the belt 51 the crepe-like ridges
are flattened to effect a longitudinally col-
lapsed arrangement of the web components,
which arrangement is then fixed as by heat
and pressure. The heat may be su[i)l())hed by
the heater 28 of the apparatus above de-

_scribed.

In the case of endwise compressively im-
posed collapse of the cloth by wrinkling, 4sin
connection with the procedure of Fig. 7, the
effect of transverse pressure is, as in the pro-
cedure of Fig. 5, to cause the longitudinal

of yarns to assume a more crinkled
form when the applied pressure reduces the
fine and slight wrinkles to the common plane
of the space between pressure devices. The
length of these yarns taken ug in the wrinkles
or crepings, when these are attened, is sub-
jected to endwise compression as a result of
attening the blisters or wrinkles. A de-
of wrinkling which would cause the
cloth to lap on itself in folds on being sub-
jectdd to transverse pressure is of course
avoided. »
Other modes of performing the steps of the
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generic method and other instances of appa-

ratus capable of carrying out these steps will

occur to those skilled in the art as a conse-
uence of the recommendations of this speci-
eation.

Apparatus'such as is illustrated in Figs.
1,2,3, 4,11 and 12 of this application forms
the subject matter of my copending divi-
sional application Serial No. 605,648, filed
April 16, 1932. :

Apparatus such as is illustrated in Fi%.
5,6 and 7 of this application forms the sub-
ject matter of my copending divisional appli-
cation Serial No. 605,649, ﬁfed April 16, 1932.

1 claim: '

1. Art of treating textile webs comprising
causing: the said web to adhere to a support
while In a moist state, causing said support
to decrease in length in one dimension, and
fixing in the web the resulting rearrangement
of its component strands by drying the web
with the aid of heat. '

2. Art of treating textile webs comprising
causing the said web to adhere to a support
while in a moist state; causin said support
to decrease in length in one dimension, and
fixing in the web the resulting rearrange-
ment of its component strands by drying the
web with the aid of heat and transverse pres-
sure. :

3. Art of treating textile webs comprising
causing the web to adhere to a' suppert,
moistening the web, collapsing the support,
subjecting the web to pressure between the
collapsed support and a Lot surface to fix the
collapsed rearrangement of the component
yarns, and separating the web from the sup-

ort. ’

4. Art of treating textile webs comprising
causing the web to adhere to a support,
moiﬁtening the web, collapsing the support
and ‘the web on it in the direction of the
lenfth of the web during travel of the web
and support, fixing the colla(;ipsed state of the
web by drying while in said collapsed state,
#nd doffing the web from the support.

5. Art of treating textile webs for the pur-
pose of imposing aﬁengthwise shrunken con-
dition comprising as steps, applying the web
to a carrier belt having substantial thickness,
moistening the web, subjecting the web to
Eeressure causing it to adhere to the carrier

1t, and causing the web and the surface of
the belt carrying the web to collapse lonii-
tudinally by flexing said belt toward the
surface carrying the web, concomitantly
with acting upon the belt to it.

8. Art of treating textile webs for the pur-
gose of imposing a lengthwise shrunken con-

ition comprising as steps, applying the #eb
to a carrier belt having substantial thickness,
moistening the web, subjecting the web to

gerlo&ure causing it to adhere to the carrier.

t, and causing the web and the surface of
the belt carrying the web to collapse longi-
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tudinally by movin said belt in g curved sion exerted op its materia] jn ch’rectio_ns
path, concave towardg the surface carrying the paralle] with the surfaces of the web, while
web, concomitantly with acting upon the belt exerting transverse pressure on the web, and
to dry it. T setting the web in itg diminished superficies
7. Art of treating textile webs for the pur- by drying and heating, 0
pose of imposing a lengthwise shrunken con- 14, Art of treating textile webs, charac-
dition comprising as steps, applying the web terized by ren ering the yarn components of
to a carrier belt having substantial thickness, the web plastic, diminishing'the web in warp-

Tessure causing it to adhere to the carrier yarn components warpwise and parallel with 75
Eelt, and causing the web and the surface of the web surfaces, and setting the webh in its

the belt carrying the web to collapse longi- diminished dimension,
tudinally by flexing said belt toward the sur- 15. Art of treating textile webs, charac-

actin, upon the web to dry it by a hot sur. ¢ e web plastic, dimmishing_the web in warp- 80

8. Art of treatin textile webs for the pur- pressure on the web, and setting the web in its
Pose of imposing a%engthwise shrunken con- diminished dimension, 85
dition comprising asg steps, appl ing the web 16, Art of treating textile webs, charac-
to a carrier belt having substantia] thickness, terized by afixing a web at all points to a
moistening the web, sub;:ecting the web to Support alterable in jts Superficial extent, al-
Pressure causing it to ad ere to the carrier tering the Superficial extent, of the support
belt, and causing the web and the surface of and that of the attached web, and fixing the 90
the belt carrying the web to collapse longi- web in its altered state,
tudinally by moving said belt in a path 17 Art of treating textile webs, charac-
curved in respect to the surface carrying the terized by aflixing a moistened web at all
web, and hohﬁng the web against an teld- points to a Support alterable in jtg superficial
ingir) hot surface adjacent to the path of said extent, altering the Superficial extent of the 95
web and belt unti] the shrunken condition of support and tﬁat of the attached web; and
the web is fixed. xing the web in jts altered state, -

- 9. Art of shrinking textile webs compris- 18- of treating textile webs, character-
ing as steps, moistening the web, applying the ized by affixing a web at a]] points to g sup-
web t0 an extended surface of a carrier belt port alterable in its superficial extent, alter- 100
having a surface capable of extension and col- ing the superficial extent of the support and
lapse, subjecting the web on the carrier belt that of the attached web, while maintaining
to heat and pressure, and flexing the be]t and transverse pressure on the web, and fixing the
web to cause collapse of said belt and web dur- web in its altered state, .
Ing maintenance of said heat ang pressure, 19, Art of treating textile webs, character- 105

10. Art of treating textile webs, charae- ized by affixing 5 moistened web at al] points
terized by rendering the Jarn components of to g support alterable in jig superficial ex-
a web g)lastlc, diminishing the superficial ex. tent, altering the superficial extent of the

the web by compression exerted on support and that of the attached web, while
its material in directions paralle] with the maintaining transverse pressure on the web,
surfaces of the web, and setting the web in itg and fixing the web in its altered state,
diminished superficies. ' 20. Art of treating textile webs, character-

11. Art of treating textile webs, charac- ized by affixing a web at all points to a con-
terized by rendering the J&rn components of tractib}es'upport, contracting the support and
8 web plastic, diminishing the superficial ex- the web with it, and fixing the web in its con-
tent of the web by compression exerted on its tracteq state, '
Material in directions parallel with the sur. 21. Art of treating textile webs, character-
faces of the web, exerting transverse pressure ized hy aflixing a moistened web at all points
on the web, and setting the web in its dimin- tog, contractible support, contracting the sy p-
ished superficies, portand the web with it, and fixing 51e web in

12. Art of treating textile webs, charac- jig contracted state by drying.
terized by moistening the web, diminishing 22. Artof treating textile webs, character-
the superficia] extent of the web by compres- ized by affixing a web gt all points to a con-
ston exerted on itg material in” directions tractible SUpport, contracting’ the support
" parallel with the surfaces of the web, and set- and the web with it while main'tn,ining trans-
ting the web in its diminished superficies by verse pressure on the web, rnd fixing the web
drying and heatin x in its contracted state,

13, Art of treating textile webs, charac- 93 Art of treating textile webs, character- -
terized by Moistening the web, diminishing ized by affiting g moistened web at, g]] points
the superficial extent of the web by compres: tog contractible Support, contracting the sup- 130
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port and the web with it while maintaining
transverse pressure on the web, and fixing the
ts contracted state by rying. "

94. Art of treating textile webs, character-
ized by diminishing the superficial extent of
the web by compression exerted on its ma-
terial in directions parallel with the surfaces
of the web, and setting the web in its dimin-
ished superficies.

95. Art of treating textile webs, charac-
terized by diminishing the superficial extent
of the web by compression exerted on its ma-
terial in directions parallel with the surfaces
of the web, exerting transverse pressure on
the web, and setting the web in its diminished
superficies.

56. Art of treating textile webs, charac-
terized by laying the web, in undulations,
upon a support, attening the undulations by
pressure genera.lly normal to the support,
thereby diminishing the superficial extent of
the web, and getting the web in its dimin-
ished superficies. :

o7. Art of treating textile webs, charac-
terized by producing transverse undulations
in a web, laying the ~eb in its undulated con-
dition upon a support,ﬁatt,en'mg the undula-
tions by pressure

support, thereby diminishing the superfici
area of the web, and getting the web in its
diminished superficies.

98. Art of treating textile webs.

. ing affixing the webtoa contractibie support

%5

Y

\13

¢o-ing affixing & moistened web

)

53

by pressure, then causing the support to
contract while the web remains affixed there-
to, and setting the web in its altered state.

29. Art of treating textile webs, compris-
ing affixing the web to a contractible support
by ironing pressure, then causing the su%g;)rt
to contract while the web remains affixed
thereto, and setting the web in its altered
state. '

30. Art of treating textile webs, compris-
ing affixing & moistened web to 8 contractible
support by pressure, then causing the sup-
goxrt to contract whilé the web remains af-

ed thereto, and getting the web in its al-
tered state. .

31. Art of treating

textile webs, compris-

to a contractible
support by jroning pressure, then causing the
support to contract while the web remains af-

fixed thereto, and getting the web in its al-

tered state. .

32. Art of treating textile webs, compris-
ing affixing the web to & contrac’tibie support
by pressure, then causing the sup rt to con-
tract, holding the web od to the contract-
ing and contracted support by pressure, an
‘getting the web in its altered state. -

33. Art of treating textile webs, compris-

ing affixing & rmoistened web to & contrac ible

support by pressure then causing the support
to contract, hold'm’g the web affixed to the

contracting and contracted support by pres-

compris- .

launderi!

1,861,493

gure, and setting the web in its altered state.
34, Art of treating textile webs, compris-
ing effixing the web to a contractible sup-
port by ironing pressure, then causing the
support to contract, holding the web affixed
to the contracting and contracted sup ort
by ironing pressure. and setting the we in
its altered state.

35.- Art of treating textile webs, compris-
ing affixing & moistened web to a contractible
sapport by ironing pressure, then causing the
support to contract, holding the web affized
to the contracting and contracted support by
ironing pressure, and setting the web in its al-
tered state.

36. A .woven textile fabric of ordinarily
chrinkable material rendered substantially
non-shrinkable in one 'dimension by mechan-
ically rearranging its constituent yarns after
weaving, and having its original trade finish
substantially unimpaired, the yarns of one of
its yarn components being crowded together
closer than in the web as woven, the yarns of
its other yarn component having an abnor-
mal amount of crinkle sufficient substantial-
ly to prevent shrinkage of the fabric in the

irection of these abnormally crinkled yarns
when the latter tend to shorten upon sub-
sequent laundering, and the said yarns which
are crowded together having at least approxi-
mately a normal amount of crinkle.

37. A woven textile gabric of ordinarily
shrinkable material rendered substantially
non-shrinkable in one dimension by mechani-
cally rearranging its constitient yarns after
weaving, and having its original trade finish
substantiall unimpaired, the weft yarns be-
ing crowde together closer than in the we
as woven,the war‘l&fmms having an abnor-
mal amount of crinkle sufficient substantially
to prevent shrinkage of the fabric in the dj-
rection of these 2 normally crinkled yarns
when the latter tend to shorten upon subse-
quent laundering, and the said weft yarns
having at least approximately a normal
amount of crinkle.

38. A woven textile fabric of ordinarily
shrinkable material “rendered substantially
non-shrinkable in one dimension by mechani-
cally rearranging its constituent yarns after
weaving, the yarns of one of its yarn com-
ponents being crowded together closer than
in the web as woven, the yarns of its other
yarn component having an abnormal amount
of crinkle sufficient substantially to prevent
shrinkage of the fabric in the direction of
these abnormally crinkled yarns when the
latter tend to shorten upon subsequent laun-
dering, and the gaid yarns which are crowded
together haying in the finished preshrunken
state of the fabric and before subsequent

at least approximately. a normal
erinkle. - > :

39. A woven textile fahrilcof ordinarily

shrinknhle material rendered substan
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ing affixing the web
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non-shrinkable in one dimension by mechani-

cally rearranging its constituent yarns after
weaving, the weft yarns being crowded to-
gether closer than in the web as woven, the
warp yarns having an abnormal amount of
crinkle sufficient substantially to prevent
shrinkage of the fabric in the direction of
these abnormally crinkled yarns when the
latter tend to shorten upon subsequent laun-
dering, and the said wefg yarns having in the
finished preshrunken state of the fabric and
before subsequent laundering at least ap-
proximately a normal amount of crinkle.

40. Art of treating textile webs compris-
to a contractible support
by pressure maintained until the support is
contracted, then causing the support to con-
tract with the web remaining a&xed thereon
and fixing the web in its altered state,

41. Art of treating textile webs compris-
ing affixing the web to a contractible support
by ironing pressure maintained until the sup-
port is contracted, then causing the support
to contract with the web remaining affixed
thereon and fixing the web in its altered state.

42. Art of treating textile webs compris-
ing affixing a moistened web to 3 contractible
support by pressure mdintained untjl the sup-
port is contracted, then causing the support
to contract with the web remaining affixed
thereon and fixing the web in its altered state.

43. Art of treating textile webs compris-
ing g ing a moistened web to a contractible

'support by ironing pressure maintained until

the support is contracted, then causing the
support to contract with the web remaining
aflixed thereon and fixing the web in its
altered state.

44. Art of treating textile
ing as steps: exerting com
the web in directions parallel with the sur-
face thereof, and restraini the web against
undulatory flexure of its surface while pro-
ducing by said compressive stress increased
umli)u ation of the component Yarns of the
web,

. A46. Art of treating textile webs compris-
Ing as steps: exerting cgﬁlmsive stress on
ions ps

webs compris-
ressive stress on

the web in llel with the sur-
face thereof, and co
sure exerted normally to its surface to prevent
undulation of the web, while producin by
increased undula-

. 46. Art of

ile webs compris-
ing as steps: &

affixing a web to a moving super-
ficially contractible carrier and maintainnlgg
prassure on the web,until the surface of the
carrier is made to contract, and during and

9

of the weft yarn com-
en causing take-up of
the warp components b compression exerted
on the web parallel with its surface, and set-
ting the web in its altered state.

48. Method of treating textile webs com-
prising causing take-up of the weft yarn com-
ponents of the web, confining the web against
a support contractible in its superficial extent,
diminishing the superficial extent of the sup-
port while the web is confined thereagainst,
and setting the web in its altered state,

Signed by me at Troy, New York, this first
day of April, 1930,

SANFORD L. CLUETT.
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