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United States Patent Office 3,235,932 
Patented Feb. 22, 1966 

3,235,932 
COMBINED APPARATUS FOR 

SHRENEKING FABRIC 
Edward W. Jones, Brigantine, N.J., assignor to Elastic 

Fabric Co., Inc., New York, N.Y., a corporation of 
Delaware 

Original application June 16, 1959, Ser. No. 820,813, now 
Patent No. 3,090,666, dated May 21, 1963. Divided 
and this application May 21, 1963, Ser. No. 282,087 

Clain. (C. 26-18.5) 
This application is a division of application Serial No. 

820,813, filed June 16, 1959, and now U.S. Patent No. 
3,090,666. 

This invention relates to a process and apparatus for 
continuously producing a fabric having a high degree of 
stretchability and elasticity. 

It has been proposed to produce a fabric having a 
high degree of stretchability and elasticity by dropping a 
quantity of fabric into a caustic or similar bath causing 
the swelling and kinking of the fibers of the cloth and 
consequent unrestricted shrinking of the cloth. It has 
also been proposed to produce fabric having a high degree 
of stretchability and elasticity in one direction of the 
fabric by allowing shrinking to take place in only one 
direction while restraint is exerted to prevent shrinking 
in the other direction, or permitting its free shrinking in 
both directions and stretching the fabric in only one di 
rection to remove the elasticity in that direction. 
These processes, and particularly that involving the 

production of fabric having stretchability and elasticity 
in both directions, require very careful handling of the 
fabric during the processing to prevent destruction of 
the elasticity of the fabric, and they have not been capa 
ble of manufacture in a continuous process on mecha 
nized equipment. 
One of the principal objects of this invention is to 

provide a continuous process of manufacturing fabrics 
having a high degree of stretchability and elasticity. 
Another object of the invention is to provide such a 

process in which the stretchability and elasticity will 
occur in both lengthwise and crosswise directions. 
Another object of the invention is to provide such a 

process in which the fabric is fed through the apparatus 
substantially tension-free in both directions of length and 
width of the fabric. 
Another object of the invention is to provide such a 

process in which a plurality of continuous sheets of the 
fabric may simultaneously be continuously processed. 
Another object of the invention is to provide such a 

process in which the fabric is fed in a continuous strip 
through a caustic or similar bath substantially tensionless, 
such that the fibers of the fabric absorb sufficient of the 
solution to cause the necessary shrinking but fast enough 
so that substantially little, if any, shrinking takes place 
in the bath. 
Another object of the invention is to provide such a 

process in which the treated fabric is fed in a continuous 
strip to a shrinking table that subjects the strip to a 
vibrating action while conveying it therealong. 

Another object of the invention is to provide such a 
process in which the shrunken treated fabric is fed 
in a continuous strip through a Washing process in a 
tensionless manner to remove all traces of caustic or 
other treating material therein. 
Another object of the invention is to provide Such a 

process in which the washed fabric is fed in a continuous 
strip through a bleaching and/or a dyeing tank. 
Another object of the invention is to provide Such a 

process in which the treated fabric is fed in a continuous 
strip through a drying chamber from which it may be 
fed to a separating and storage apparatus. 
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Another object of this invention is to provide a process 

in which the steps enumerated above are successively 
performed in the above recited sequence. 
Another object of the invention is to provide appara 

tus for performing the above continuous process of pro 
ducing fabric having a high degree of stretchability and 
elasticity. 

In one aspect of the invention, a plurality of reels 
of fabric such as cheesecloth, knit cloth, or the like may 
be simultaneously fed over a single roller in stacked 
layers, thence around a feeding roller such that a pre 
determined feeding action may be imparted to the fabric 
by a pivotally mounted roller that may be adjusted to 
vary the degree of wrap of the fabric about the feeding 
roller. The fabric may then extend in the form of a 
relatively free loop within a caustic bath, thence out 
Wardly between other feeding roller means, the speed of 
which may be maintained in a predetermined relation to 
that of the first mentioned feeding roller so as to main 
tain the free loop within the caustic or treating bath. 
Furthermore, the rate of feed of the fabric through the 
bath may be, and preferably is, such as to permit ab 
Sorption of Sufficient caustic solution, treating solution 
or fiber shrinking solution by the fibers of the cloth to 
effect the desired shrinking action, but fast enough so 
Sh little, if any, shrinking occurs within the caustic 
ath. 
In another aspect of the invention, the fabric contain 

ing the caustic solution may be fed over an idler roller 
in a manner to freely fall onto a continuously moving, 
vibratory conveyor where the vibratory action facilitates 
the tensionless shrinking of the fabric as the conveyor 
moves it along. The speed of the conveyor means rela 
tive to that of the cloth being fed is chosen so that the 
fabric is properly arranged thereon. Air can be directed 
onto the fabric as it falls onto the conveyor. 

In still another aspect of the invention, the shrunken 
fabric may be fed onto a continuous belt conveyor with 
in a Washing chamber to remove the excess caustic or 
treating material therefrom. The conveyor may be so 
constructed that it will contact the fabric at a minimum 
number of points therealong so as not to stretch the fabric 
during the washing operation. While the washing oper 
ation may be effected in different ways, it is shown and 
will be described as a water spray that passes through 
the fabric while it is supported by the conveyor. 

In still another aspect of the invention, the washed 
shrunken fabric may be fed into a bleaching bath or 
dyeing vat where it may be held beneath the surface of 
the bleach or dye by floating guide rolls that exert only 
sufficient force on the fabric to maintain it below the 
surface of liquid. 

In still another aspect of this invention, the bleached or 
dyed shrunken material may be fed through a drying 
chamber from which it may be fed to apparatus for 
Separating the layers of fabric from each other, to a 
storing platform or bin, or to a further treating station. 
The above, other objects and novel features of the 

invention will become apparent from the following 
specification and accompanying drawings which are 
merely exemplary. 
In the drawings: 
FIG. 1 is an elevational view of the caustic or treating 

bath and the apparatus for feeding the fabric therethrough 
to which certain of the principles of the invention have 
been applied; 
FIG. 1a is an elevational view of the apparatus for 

vibratorily conveying the fabric from the bath of FIG. 1 
to a washing chamber to which certain other principles 
of the invention have been applied; 
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FIG. 1b is an elevational view of the bleaching or 
dyeing bath and drying chamber to which certain other 
principles of the invention have been applied; 
FiG. 2 is a perspective view of the vibratory conveying 

mechanism shown in FEGS. 1 and 1a; 
FIG. 3 is an enlarged detail of a portion of the washing 

chamber of FIG. 1a; and 
FIG. 4 is a detail of the apparatus within the bleaching 

or dyeing bath of FIGS. 1a and 1b. 
Referring to the drawings, and particularly to FIG. 1, 

a plurality of reels 8, 9, 10 and 11 of substantially identical 
size and containing substantially identical material such 
as a cotton fabric, e.g., cheesecloth, knit material, or the 
like, may be mounted in any suitable nanner in align 
ment for paying off the fabric in continuous strips 2, 
13, 14 and 5. Idler rolls 16, 16A, 7 and 8 may be 
arranged to guide the strips 2, 13, A4 and 15 over a 
single roil 9 with the strips 2, 3, 14 and 15 in stacked 
relation and forming a composite strip 20 that may wrap 
to a predetermined degree about the periphery of a 
roll 25. The first feed roll 2A may be mounted in strip 
driving relation with a first feeding roll 22, both of which 
may be located over a tank 23 containing a caustic bath 
23', such as sodium hydroxide or the like. A roll 24 
may be journaled in bearings within a frame 25 that 
may be mounted for oscillatable motion about a pivot 
bearing 26. The frame 25 may include an arm 27 on 
which an adjustable counterweight 28 may be located. 
Varying the position of weight 28 will cause roll 24 to 
effect different degrees of wrap of the strip 29 about the 
driving roll 22 to provide a correct feeding action of 
the strip 20. 
The Strip 20 may be directed into the bath 23' as a 

Substantially free loop so that no tension either cross 
Wise or lengthwise will result. The strip 20 may then 
pass out from the bath 23' over an idler roll 29, thence 
between a roll 30 and a second feeding roll 31, causing 
the Squeezing out of excess caustic solution from the Strip 
20 as it is fed from said bath. 

In order to maintain the tensionless free loop of strip 
20, the feeding rolls 22 and 31 may be operated in a 
Controlled fashion. A motor 32 may drive a speed reducer 
33 having two output shafts 34 and 35. Shaft 34 imay 
have a pulley 36 thereon which may be belted or other 
wise drivingly connected to a pulley 37 on the shaft 
Supporting roll 22 by a belt 38. The shaft 35 may drive 
a pulley 39 through a magnetic clutch 40. The pulley 
39 may be drivingly connected to a pulley 4A on the 
shaft to which roll 3 is fixed. 
A follower roll 42 may be mounted within a frame 

43 that is mounted on a pivot bearing 44. The frame 43 
may include an arm 45 that cooperates with an adjust 
able, resilient mounting 46 that normally maintains the 
roll 42 in a balanced condition in contact with strip 
28 forming the free loop within bath 23. A link 47 
may connect frame 43 to an electrical switch 43 that 
is in Series circuit with the magnetic clutch 40. Accord 
ingly, any loss of the free loop of strip 20 within the bath 
23' will de-energize the clutch 40, stopping the feeding 
action of roll 31 until said loop is again formed. In this 
way, a Substantially tensionless free loop of strip 20 is 
maintained within the bath 23. Other control systems 
and driving means can be used. 
The strip 20 may be fed from the rolls 30, 31 over 

a roll 49, thence vertically onto a conveyor 50. Referring 
to FIGS. 1a and 2, the conveyor 50 may include rolls 
51 and 52 at each end of a supporting table 53 (FIG. 1). 
An idler roll 54 may be provided, and one of the rolls 
55 or 52 may be driven (by a means not shown) at a 
rate to convey the strip 20 away from the point where it 
is received by the conveyor 50 so that a build-up of ma 
terial does not occur at this point and so that the cloth 
is properly bunched. If desired, air may be directed onto 
strip 20 from a suitable manifold 50A. 
A vibrator 55 may be provided for continuously vibrat 
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4. 
ing the top stretch of the conveyor belt 50. In this 
way, the strip 20 is conveyed along the path between rolls 
51 and 52 in what may be termed a “vibratorily suspended 
condition” so that there is substantially no resistance to 
the shrinking of the material of strip 20 as it passes along 
the path between the rolls 51 and 52. From an inspection 
of FIG. 2 it is evident that the fabric of strip 20 has not 
only shrunk lengthwise but crosswise also, and in a sub 
stantially uninhibited manner in both directions. 
The shrunken material of strip 20 contains an excess 

of the caustic for treating solution which must be removed 
from it. Accordingly, the strip 20 may be fed from 
the conveyor 50 onto an intermediate conveyor 56 (FIG. 
1a) that delivers the strip 20 to another conveyor within 
a washing chamber 57. As an example, the treating 
solution may be a 10-30% aqueous solution of sodium 
hydroxide. 
The chamber 57 may comprise a housing 58 within 

which may be mounted parallel spaced water lines 59 
arranged transversely of the path of travel of the strip 
20. The lines 59 may include a plurality of jets for 
spraying water over the entire area of the Strip 20 as it 
passes through the chamber 58. 

In order to convey the strip 20 through the chamber 
58 while still preserving the shrunken condition of the 
material as the jets of water are directed against it, a 
conveyor 60 (driven by means not shown) is provided. 
The conveyor 60 may be made up of two pairs of axial 
ly aligned, spaced sprockets 61 and 62 fixedly mounted 
on rotatable shafts located exteriorly of the chamber 58. 
Only one sprocket of each pair is shown in the drawings. 
Separate chains 63 (only one being shown) are mounted 
on a sprocket of each pair, and parallel, Spaced, trans 
versely arranged slats 64 are fixed to the chains 63 at 
equal intervals throughout their lengths. Loose mesh 
wire screen is carried by the slats. From the foregoing 
it is evident that washing water from the jets in lines 59 
will pass through the strip 20, cleansing it of the excess 
caustic solution therein while subjecting the strip 20 to 
a minimum of contact between it and the conveyor 60. 
The washed shrunken strip 20 may then lead to an 

auxiliary conveyor 65, thence to a pair of rolls 66 and 
67 for squeezing the excess water from the material of 
strip 20 and for imparting a further feeding motion to 
the strip 20. Accordingly, the roll 67 may be rotated by 
a drive from a motorized gear reduction unit 68. 

In order to bleach or dye the material of strip 20, it 
may be fed from rolls 66 and 67 over an idler roll 69, 
thence to a vat 70 containing a bleaching compound or 
dye. The vat 70 may include aligned slots 71 on op 
posite side walls of the vat for receiving trunnions 72 
of floating rolls 73, the arrangement being Such that the 
rolls 73 in floating always have a portion of their periph 
eries below the level of liquid 74 within the vat 79. 
Therefore, feeding the strip 20 beneath such a roll 73 at 
each end of the vat will maintain the strip below the level 
of the liquid 74 with a minimum of force tending to 
stretch the shrunken material of the strip 20 as it passes 
through the vat 70. The excess dye or bleaching liquid 
within the material of strip 20 as it leaves the vat 70 may 
be removed by feeding the strip 20 through two rolls 75 
and 76 (driven by means not shown) which will Squeeze 
the excess liquid from the strip 20. Means such as a con 
veyor 77 may be provided for feeding the strip 20 to a 
drying chamber 78 in which may be mounted an endless 
belt conveyor 79 that conveys the strip 20 past heat ele 
ments or heating means of any suitable character. 

Finally, the completely processed, shrunken, stretch 
able, elastic, composite strip 20 may be fed by a conveyor 
80 to a storage bin or apparatus for separating the in 
dividual shrunken layers 2, 13, 4 and 5 whichever is 
desired. 

Although the various features of the new and improved 
process and apparatus for continuously producing fabric 
having a high degree of stretchability and elasticity have 
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been shown and described in detail to fully disclose one 
embodiment of the invention, it will be evident that nu 
merous changes may be made in such details and certain 
features may be used without others without departing 
from the principles of the invention. 
What is claimed is: 
Apparatus for treating fabric material in strip form 

comprising in combination, tank means adapted to re 
ceive a bath capable of shrinking said material; first and 

5 

second roller means located at the ends of said bath in 0 
said tank; means for feeding a strip of material between 
said first and second roller means such that a free formed 
loop hangs between said roller means, and a portion of 
which loop is submerged within a bath in said tank; a 
pivotally mounted idler roll adapted to cooperate with 
one of said roller means to vary the feeding action of said 
roller means to said strip; a motor for driving said first 
and second roller means simultaneously; said motor driv 
ing the first roller means at a rate such that there will 
be substantially no shrinking of said material in said bath; 
a magnetic clutch between said motor and the second 
roller means; a balanced pivotally mounted follower roll 
in contact with said loop of material responsive to dimi 
nution of said loop for temporarily de-energizing said 
magnetic clutch; conveyor means; means for vibrating a 
material receiving surface on said conveyor; and means 
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for feeding said strip of material from said second roller 
means onto said conveyor, whereby said strip of material 
uninhibitedly shrinks while it is being vibratorily sus 
pended by said conveyor. 
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