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ABSTRACT OF THE DISCLOSURE 
A process for impregnating tubular knit fabrics which 

includes the steps of continuously advancing the knitted 
fabric having a predetermined loop geometry, passing the 
fabric in a ?attened condition between a pair of opposed 
moving contacting porous surfaces to support and main 
tain the loop geometry of the fabric, advancing the pair 
of porous surfaces, while pressing the fabric, through a 
liquid treating bath whereby the fabric is impregnated 
with liquid while the loop geometry is maintained, with 
drawing the fabric from the bath and from between the 
porous surfaces and removing the excess liquid from the 
fabric, as it is withdrawn from the bath. 

The present invention relates to a process for treating 
knitted fabrics. 

In the ?nishing of knitted fabrics to reduce shrinkage 
and stabilize the loops of the fabric, the fabric, the loops 
of which have been stretched longitudinally by washing 
and dyeing, is stretched laterally to reduce the longitu 
dinal length of the loops, relaxed and then ?xed. Such 
knitted fabrics are normally treated in a tubular form. 
In one stage of the process, particularly after the calen 
dering or pressing stage, the tubular fabric is immersed 
in a resin bath to allow the resin to impregnate the threads 
of the fabric and thus further stabilize the loops thereof. 
Such a process is illustrated in British Pat. 952,681, Cohn 
et al., 1964. 
Throughout the stages of the'?nishing process preced 

ing the resin-impregnation stage, care is taken to obtain 
the proper geometry of the loops of the fabric by reduc 
ing longitudinal tension and by attempting to at least 
regain the original width of the tubular fabric. However, 
as the fabric is fed into the bath of resin, the resin im 
pregnating the threads immediately adds weight to the 
yarn of the fabric and causes the loops to contract, thus 
shrinking the fabric withwise. As the fabric is drawn from 
the resin-impregnation bath, it is then necessary to pass 
the tubular fabric over a stretcher frame in an attempt 
to regain the dimensions of the fabric obtained before 
entering the impregnation stage. Obviously, stretching 
widthwise the now stabilized resin-impregnated fabric, 
defeats the loop stability obtained by the resin impregna 
tion. 
An aim of the present invention is to provide a process 

and apparatus wherein the knitted fabric can be controlled 
dimensionally as it is being impregnated with resin. 
A process in accordance with the present invention in 

cludes the steps of continuously advancing the knitted 
fabric at a predetermined yarn loop geometry, contin 
uously immersing the fabric through a bath of resin suit 
able for impregnating and stabilizing the yarns forming 
the loops and simultaneously maintaining the loop geom 
etry of the knitted fabric during the immersion thereof in 
the bath and thereafter by supporting the woven tube by 
a moving, porous support surface applying pressure to 
opposite sides of the woven tube so that excess resin drains 
but the woven tube loop geometry is retained during and 
after immersion in the resin. 

Generally, an apparatus for the process includes a ves 
sel suitable for containing a bath of liquid resin for im 
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pregnating the threads of the knitted fabric, means for 
maintaining the loop geometry of the knitted fabric while 
the fabric is passed through the con?nes of said vesssel, 
and means for removing excess liquid from the fabric 
as it comes out of the vessel. The means for maintaining 
the loop geometry of the fabric includes a pair of opposed 
fabric conveying means having endless surfaces adapted 
to continuously engage opposite surfaces of the fabric, 
under pressure, throughout the extent of the bath de?ned 
by the vessel, and means for driving said conveying means. 
Having thus generally described the nature of the in 

vention, particular reference will be made to the accom 
panying drawings illustrating a preferred embodiment 
thereof and in which: 
FIG. 1 is a top plan view of the apparatus in accord 

ance with the present invention; 
FIG. 2 is a vertical longitudinal cross section taken 

generally along the lines II-II of FIG. 1; 
FIG. 3 is a vertical cross section taken through line 

3—3 of FIG. 2; and 
FIG. 4 is a side elevation taken in cross section along 

a vertical plane of another embodiment of the present 
invention. 

Referring now to the drawings, particularly FIGS. 1 and 
2, the tubular fabric F is shown entering over a stretching 
device 10. The fabric which has been tensioned longi 
tudinally in the various dyeing and washing processes, 
is then stretched widthwise so that the loops may regain 
their original shorter longitudinal length. Then the fabric 
is allowed to contract transversely so that the loops thereof 
have a width which is similar to the loops of predeter 
mined size. The loops are then ?xed by steaming the 
fabric with dry steam in a steam box 12 and then by 
pressing the fabric in the calender 14. 
The fabric F enters into the next stage which is the 

impregnating stage indicated at '16.‘ The apparatus com 
prising the resin irnpregnator 16 includes a housing 18, a 
vessel 20 adapted to contain a liquid resin solution R. 
The vessel 20 is mounted on supports 22 in the housing 
as shown in FIG. 2. 
An idler roller 24 and a driven roller 26, preferably 

of rubber, are provided spaced apart from either longi 
tudinal end of the vessel 20. 

Below the vessel 20 is provided idler rollers 28 and 30. 
A conveyor belt or screen 25 passes over the driven 
roller 26 and the idlers 24, 30 and 28. Above the vessel 
20 rollers 32 and 36 are provided which press against the 
previously described rollers 24 and 26. Idlers 34 and 38 
are journalled in the housing and a conveyor belt or screen 
35 is passed over the rollers 32, 34, 36 and 38. Roller 38 
is located so that a portion thereof is in the vessel 20 as 
shown in FIG. 2 and is staggered from the plane de?ned 
by the nip of rollers 24, 32 and 26, 36 in such a way 
that the screens 25 and 35 will press against each other 
throughout the portion of the run thereof which passes 
through the vessel 20. The rollers 26 and 36 are particu 
larly adapted to press against each other under pressure 
so as to remove the excess liquid from the fabric as it 
comes out of the impregnation stage 16. Roller 36, for 
instance, is rotatably mounted on a shaft 40 which in 
turn is slidably mounted in guide brackets on each side 
of housing 18. Hydraulic cylinders 42 are provided at 
each end of shaft 40 whereby, when the cylinders are 
actuated, the pistons 44 press the shaft 40 downwardly 
in the guide brackets so that the roller 36 presses against 
roller 26. ' 

A drive motor M is provided which drives the roller 
26 by means of a main drive about a suitable sprocket 
on the end of the shaft carrying the roller 26. The driven 
roller 26 passes the rotation of all the other rollers by 
means of the screens 25 and 35, particularly since there 
is surface contact between the rollers 26 and 36 beyond 
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the edges of the fabric as it is being passed between the 
screens‘ 25 and 35 between the rollers 26 and 36. This 
is shown more clearly in FIG. 4. 

Further, nip rollers 46 and 48 are provided downstream 
of the rollers 26 and 36 whereby roller 48 is also adapted 
to move relative to the roller 46 under pressure. A drip 
pan 50 is provided underneath the rollers 46 and 48 to 
collect the excess liquid which is being extracted from 
the fabric F as it passes through the pressure rollers 46 
and 48. A drain pipe 52 returns the liquid collected in 
the drip pan 50 to the vessel 20. Further rollers can be 
provided for further removing the liquid from the fabric 
after it is moved from the impregnation stage. 

The fabric F which has been ?nished and calendered 
through the calender rolls 14 passes continuously between 
the rollers 24 and 32 and is held by the pressure of the 
conveyor screens 25 and 35 acting against opposite faces 
of the fabric F. The fabric F is passed through the im 
pregnation bath between the conveyor screens which press 
on each side of the fabric and maintain the fabric under 
such control until the fabric passes by the press rollers 
26 and 36. In this way, constant pressure is applied against 
the upper and lower faces of the continuous fabric, thus 
preventing the fabric from sagging in the bath. The screens 
25 and 35 should be of suitable mesh to allow proper 
impregnation of the resin into the fabric and the vessel 
20 can be increased in size, particularly in length, to suit 
the degree of impregnation required. 
The rollers 26 and 36 should be of suitable soft rubber 

so that when they are pressed together, the conveyor 
screens 25 and 35 will press inwardly of the rubber rollers 
so as to reduce the damage which can be made on the 
knitted tubular fabric as it passes between the press 
rollers. 
The screens 25 and 35 are made in an endless belt 

form and are preferably of metallic wire construction, but 
can be of other materials of similar properties. 

Referring now to FIG. 4 of the drawings, another em 
bodiment of the present invention is shown in which the 
fabric F which is drawn from the steam and calendering 
apparatus 112 and 114, into the impregnation stage 116 
of a guide roller 118. The impregnation stage comprises 
generally a deep vessel v120 having side walls 122. A large 
hollow drum 124 is provided and is mounted on a driven 
shaft 126. Preferably, the hollow drum is of perforated 
metallic cylinder construction. The drum 124 is ?xed to 
the shaft 126 which is in turn journalled to the side walls 
of the housing or vessel 120. Rollers 128, 130, 132, 134 
and 136 are located about the vessel as shown in FIG. 4 
and an endless conveyor screen 140 passes about these 
idler rollers. As can be seen from the drawing, a portion 
of the endless screen is actually in pressure contact with 
a portion of the surface of the drum 124, which is in the 
vessel 120. A further pressure actuated roller of soft 
rubber construction 142 is provided near the exit of the 
vessel 1120 and is adapted to press against the drum 124. 
The fabric F passes over the guide roller 118 down 

wardly between the screen 125 and is pressed against the 
surface of the drum 124 as it passes through the resin 
or treating solution R. The dimensional stability of the 
fabric is thereby retained as it is pressed between the 
screen 125 and the drum 124. At the exit of the vessel 
120, the fabric F continues on the surface of the drum 
124 and passes over the press roller 142 while the screen 
125 begins its return run over the roller 134. Most of 
the excess liquid is squeezed out of the fabric between 
the press roller 142 and the drum 124. However, adja 
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cent the roller 142 is a pair of press rollers 144 and 146 
which removes any excess liquid left in the fabric. Below 
the rollers 144 and 146 is a drip pan 148 adapted to 
collect the liquid extracted from the fabric between the 
rollers 144 and 146 and a return pipe 150 conducts the 
collected liquid back to the vessel 120. 

I claim: 
1. A process for impregnating tubular knit fabrics which 

includes the steps of continuously advancing the knitted 
fabric having a predetermined loop geometry, contin 
uously passing the tubular fabric in a ?attened condition 
between a pair of opposed moving contacting porous sur- 
faces to support and maintain the loop geometry of the 
fabric, advancing the pair of opposed moving contacting 
porous surfaces, while pressing the fabric, through a liq 
id-treating bath whereby the fabric is impregnated by 
the liquid while the loop geometry is maintained, with 
drawing the fabric from the bath and from between the 
contacting surfaces and removing the excess liquid from 
the fabric, as it is withdrawn from the bath. 

2. A process as de?ned in claim 1, wherein the fabric 
is steamed and calendered before being immersed. 

3. The process as claimed in claim 1 including main 
taining said tubular fabric in a generally horizontal plane 
of movement together with the moving porous surfaces 
so that the liquid resin used to treat the tubular fabric 
will stabilize the loop geometry of the knitted fabric and 
prevent sagging of the tube until such stabilization is 
achieved. 

4. The process as set forth in claim 3 including the 
step of forming the pair of moving contacting porous 
surfaces as juxtaposed runs of endless belts which inter 
mediately dip into a resin treatment bath. 

5. The process as set forth in claim 4 including the 
step of applying a predetermined pressure downstream 
of the treatment bath by means of power-operated nip 
rollers and salvaging excess resin and redirecting it to 
the resin treatment bath. 

6. The process as set forth in claim 3 including the 
step of forming the pair of moving contacting porous sur 
faces as the run of an endless belt and a porous cylinder, 
and wrapping the run of the endless belt about a sub 
stantial portion of the outer surface of said porous cylin 
der' and moving the ?attened tubular fabric therebetween. 

7. The process as claimed in claim 6 including the 
step of applying a predetermined pressure downstream 
of the treatment bath and salvaging excess resin and re 
directing it to the resin treatment bath. 
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