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ABSTRACT OF THE DISCLOSURE 
The present disclosure is directed to a continuous 

process for pad dyeing, printing or bleaching textile mate 
erials which comprises impregnating the material to be 
treated with the treatment liquor, and rapidly and uni 
formly heating-up and setting the material in a treatment 
chamber with a gaseous or vaporous treatment medium, 
Said treatment medium penetrating the textile material 
in an upward direction so that the textile material at 
least partially rests on a steam of gas cushion thereby en 
Suring proper material shrinkage. 
The present disclosure is also directed to an apparatus 

for performing the above process. 

BACKGROUND OF THE INVENTION 
The present invention relates to a process and apparatus 

for the continuous pad dyeing and/or printing or bleach 
ing of textile lengths of materials, for example knitted 
tubes. More particularly the present invention is directed 
to a process and apparatus which uses preparations which 
react under the influence of heat, for example dyestuffs 
which fix under the influence of heat. The present inven 
tion is particularly suited for the application of the space. 
dyeing process. However, it also offers substantial ad 
vantages for continuous bleaching and/or dyeing 
processes. 
The term "space-dyeing” is used to define a process 

in Which the yarn is printed with several colors to obtain, 
after processing, a uniform irregular coloring of the 
piece goods. Space-dyed yarn is generally used for tufted 
carpets and also occasionally for woven and knitted 
fabrics. The advantages of space-dyed yarn are as follows: 

(1) The yarn can be simultaneously printed with 
Several colors. 

(2) The danger of unlevel or uneven dyeings is sub 
stantially eliminated since the dyes are applied irregularly. 

(3) Due to the multi-color effect, the danger of pro 
ducing waste piece goods is substantially reduced. 

(4) The length of the pieces to be made and their 
widths is without significance and also yarn from several 
batches can be used for one piece. 

(5) Leveling agents, as they are used when continu 
ously dyeing piece goods, can be dispensed with and, in 
general, cheaper dyestuffs can be used than in continuous 
dyeing. 

(6) Seconds can be effectively processed using this 
method, that is, it is not necessary that the capacity of 
dyestuffs absorption be absolutely uniform as is usually 
required for continuous dyeing. 
For space-dyeing processes and the plants used for 

the application of this process it is necessary that the dye 
stuff application be as irregular as possible so that after 
processing there is no patterning in the ready piece. The 
term "patterning' designates stripes of one color in the 
ready fabric and/or the tufted carpet. These stripes have 
usually bizarre shapes. If patterning occurs, it is an indi 
cation that the color application was not irregular enough 
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and generally that the printed patterns repeat too fre 
quently. When handling texturized yarn, it is particularly 
necessary that the material be guided with as little tension 
as possible through the plant in order to avoid a removal 
of the texture which, in general is not yet fixed in the 
yarn. Another requirement is that with multicolor prints, 
marking off and/or smearing of the dyestuffs particles 
adhering to the conveying elements must be avoided 
in continuous operation so that the desired multicolor 
effect is not contaminated. 
Two methods for the production of multicolored printed 

yarn are well known. These methods are as follows: 
(a) The knit, deknit method in which the yarn is 

processed, generally knitted to a tube or to a flat mate 
rial length, and 

(b) the yarn printing method in which the yarn 
threads are printed as they are. 
The knit deknit process can be subdivided into the 

following process stages: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
It is advantageous if the knitting and the winding stages 
are not included in the continuous treatment. 

SUMMARY OF THE INVENTION 

An object of the present invention is to avoid the prior 
art disadvantages in the continuous pad dyeing and/or 
printing or bleaching of textile lengths of materials. 

Another object of the present invention is to provide 
an improved process and apparatus for the continuous 
pad dyeing and/or printing or bleaching of textile mate 
rials wherein bleeding and marking off of the individual 
color spots are substantially avoided so that clear contour 
lines are obtained. 
A further object of the present invention is to provide 

an improved process and apparatus for the continuous 
pad dyeing and/or printing or bleaching of textile lengths 
of materials wherein said material is conveyed through 
the treatment stages in such a manner as to avoid the 
removal of the texture of the textile material. 

Other objects and further scope of applicability of the 
present invention will become apparent from the detailed 
description given hereinafter; it should be understood, 
however, that a detailed description and specific examples, 
while indicating preferred embodiments of the invention, 
are given by way of illustration only, since various changes 
and modifications within the spirit and scope of the in 
vention will become apparent to those skilled in the art 
from this detailed description. 

Pursuant to the present invention, it has been found that 
the above-mentioned disadvantages may be eliminated 
and a much improved process and apparatus for the con 
tinuous pad dyeing and/or printing or bleaching of textile 
materials may be obtained wherein the textile material 
which has been printed and/or padded with preparations, 
for example dyestuffs, bleaching agents, thickeners, and/ 
or other common auxiliary agents and which have been 
dried, is penetrated by a gaseous or vaporous treatment 
medium. It has been found that an extremely rapid and 
uniform heating-up and treatment of the material can 
be obtained by said penetration, whereby bleeding and 
marking off of the individual color spots are avoided, 
so that clear contour lines are obtained. In a steaming 
process for dyestuff fixation substantially less condensate 
deposits on the textile material and/or the condensate is 
distributed uniformly throughout the material thickness 

knitting of the yarn, preferably to a tube, 
dyestuff application, 
dyestuff fixation, 
washing and rinsing, 
drying, and 
winding-up the yarn. 
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if the steam penetrates the material. Thus, the danger 
of dyestuff bleeding is substantially reduced. 

It is of particular advantage if the textile material which 
has been printed with preparations is passed into the 
treatment atmosphere on a conveying element which is 
gas or steam-permeable and if in the treatment chamber 
the gaseous or vaporous treatment medium is blown up 
wards against the textile material and/or penetrates the 
textile material in an upward direction, so that the tex 
tile material simultaneously rests on a steam or gas cush 
ion. In this manner proper material shrinkage is ensured 
without unevenness or unlevelness and smearing caused 
by tensile stresses and/or by the movement of the mate 
rial on the conveying element. 

In order to keep the treatment chamber as small as pos 
sible it is suggested to have a single layer of the textile 
material penetrated by the treatment medium only dur 
ing part of the heat-treatment, for example during the 
heating-up stage, and then to deposit the textile material 
in folds by overfeeding by about 15 to 30 times on a con 
veying element in the treatment atmosphere. 

If textile materials with a high degree of shrinkage, for 
example texturized polyamide yarns are processed, it is 
suggested to deposit the textile material on the conveying 
element, which extends into the treatment atmosphere, 
with an overfeed which corresponds to the amount of 
shrinkage and/or with a high degree of overfeed and to 
guide the textile material on this conveying element in the 
treatment atmosphere at least until the fiber fixation and/ 
or the shrinking process is substantially completed. 
Afterwards, the textile material can be stacked up in 
folds without being damaged in any way. 
For the continuous treatment of lengths of textile ma 

terials, a device is suggested, the individual units of which 
are controlled jointly and arranged in the following com 
bination: 

(a) A driven material feed with a subsequent material 
accumulator, 

(b) A unit for the application of the preparations, for 
example a padder and/or a printing unit, 

(c) An endless belt-like conveying element which is 
arranged between the printing unit and the subsequent 
heat-treatment unit and which preferably extends into the 
treatment chamber of the heat-treatment unit, 

(d) A heat-treatment unit, for example a steaming 
unit, with material penetration, 

(e) Possibly a washing or rinsing unit, preferably us 
ing sieve drum means, and 

(f) Possibly a dryer, preferably a sieve drum dryer 
with a folding or winding unit and possibly a material 
accumulator between the dryer and the folding or wind 
ing unit. 

However, the device suggested above may also have 
the heat-treatment unit as the last unit if the heat-treat 
ment unit is designed as a hot air setting chamber, that 
is if the process used is for example a Thermosol-process. 
If the available floor space is limited, it is suggested to 
subdivide the plant behind the heat-treatment unit and to 
set up separately the washing and rinsing device with a 
subsequent dryer system. However, in this case extra costs 
are involved because at least one further operator is re 
quired. 

For higher production, it is suggested to treat several 
textile lengths jointly in a side by side relationship. In 
this case one separately driven and controlled feeding 
unit for each material length should be installed in front 
of the unit for the application of the preparations. Such 
a plant is substantially less expensive than a plant which 
operates at a correspondingly higher speed in order to 
reach the same production. Also the floor space require 
ments are smaller. 

In order to avoid marking-off and smearing of the un 
fixed preparaions, especially the printing color, it is fur 
thermore suggested to associate with the last pair of 
squeeze rollers of the application unit, a winch and/or 
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4. 
a slot roller which is arranged in such a way that the 
textile material is removed directly from the nip without 
resting against one of the two rollers. 
The conveying element between the application unit 

and the heat-treatment unit should always be dry when 
taking over the material, and smearing of the dyestuff 
applied to the material must be avoided. These require 
ments can be complied with in a simple manner by using 
a sectional lattice belt as an endless belt-type conveying 
element, so that there are only linear points of contact 
between the printed material and the belt. It has been 
found to be of particular advantage if the support edges 
of the belt are Teflon-coated or are made of Teflon. Since 
the textile material, that is the knitted tube, for ex 
ample texturized polyamide yarn is overfed onto the sec 
tional lattice belt in an amount up to about 30% in order 
to ensure full shrinkage of the textile material during fix 
ing, the textile material hangs in small loops between the 
individual support edges of the belt. It is of importance 
that the loops are not too large in order to avoid a re 
moval of the texture by the wet textile material as well 
as sagging of the print color and thus a varying dyestuff 
fixation. Tests have shown that the distance between the 
individual supporting slats should not be larger than 150 
mm. Preferably, the distance between the individual sup 
porting slats is about 50 to 100 mm. 

It is suggested to make the sectional lattice belt of T 
Sectional slats which are laterally mounted to chains or 
elastic belts so that the T-sectional slats can be exchanged. 
This is possible if the slats for example are screwed to 
the belts or chains. 

It is an advantageous feature of the present invention 
to provide at the inlet of the heat-treatment unit a blower, 
preferably a cross-current blower which blows the vapor 
ous or gaseous treatment medium in an upward direc 
tion through the conveying element which extends into 
the treatment chamber. In this way the cushion provided 
by the current of the treatment medium carries the textile 
material during the heating-up process, during which pe 
riod fiber setting and fiber shrinkage occur. The gas or 
Steam cushion ensures an absolute tensionless treatment 
of the material being treated. Furthermore, it is desirable 
to arrange the blowing distance beneath the conveyor 
belt of the heat-treatment unit and to make said distance 
larger than the distance the sectional lattice belt extends 
into the treatment chamber. In this way the treatment me 
dium produces a lifting effect on the material disposed on 
the sectional lattice belt which extends into the treatment 
chamber and also on the textile material as it is deposited 
on the conveying element, for example a wire mesh belt, 
of the heat-treatment unit. Thus, when considering the 
distance the material must traverse when falling from 
the sectional lattice belt to the conveying element in the 
heat-treatment unit, the whole material weight does not 
act as tensile stress on the material but only the differ 
ence between the weight of the material and the lift pro 
duced by the blower acting on the material. Since gener 
ally very different yarns and/or material lengths of differ 
ent yarns, for example yarns of different numbers, are 
to be processed, it is advantageous if the height of the fall 
between the sectional lattice belt and the conveying ele 
ment of the heat-treatment unit be adjusted and adapted 
with respect to the paricular material. This can be effec 
tively achieved by supporting the inner deflector ele 
ments of the conveying element in such a way that they 
can be adjusted in height, 
As already mentioned, the sectional lattice belt and the 

conveying element of the heat-setting unit, for example 
the steamer, must be dry when the wet textile material 
is deposited thereon in order to avoid marking off. This 
can be ensured, for example, by correlating to each of 
these elements one drying blower. Also a common drying 
unit may be provided for these elements. Furthermore, 
the conveying element of the heat-treatment unit should 
be provided with a continuously operating washing unit, 
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In addition, if, for example, a wire mesh belt is used as 
a conveying element between the printing unit and the 
heat-treatment unit, here also the use of a continuously 
operating Washing unit would be advantageous. 

In order to avoid too much sagging of the material 
between the sectional slats of the sectional lattice belt 
and thus the danger of sagging of the dyeing liquor, it 
is desirable, especially with materials with a high degree 
of shrinkage, to overfeed the material to the sectional 
lattice belt only to the degree of material shrinkage. In 
order to ensure that the distance between the sectional 
slats and the deflection thereof remain substantially the 
same, it is suggested to fasten the sectional slats on the 
lateral holding elements, for example on the chains, in 
such a way that the support edges of the sectional slats 
are situated in the pitch circle of the deflecting elements. 
Only with such a design can the elongation of the textile 
material be avoided. If the support edges extend beyond 
the pitch circle, the distance between the support edges 
becomes larger in the range of deflection so that there 
is the danger of an elongation of the textile material. 

Because of the speed difference between the sectional 
lattice belt and the conveyor belt of the heat-treatment 
unit, for example the steamer, the textile material is 
overfed and/or folded onto the conveyor belt of the 
steamer. Tests have shown that the material length can 
be overfed by about 15 to 30 times. After being passed 
through the heat-treatment unit, the folds in the textile 
material are removed and the material length, that is the 
knitted tube, is passed through the suction drum wash 
bowls and the sieve drum dryer. It is expedient to equip 
the sieve drum dryer with a chute at the discharge end 
and to design said chute longer than usual and with a 
curve portion in its lower end so that a material accumu 
lator is obtained thereby. In this manner it is possible 
to accumulate in a continuous operation a certain quantity 
of material which is large enough to permit the subse 
quent folding or winding device to be switched off for a 
time so that the containers or rolls can be exchanged. 

For controlling the device according to the present 
invention, a control assembly is suggested which com 
prises three drive groups which operate independently of 
each other. These drive groups include: 

(a) An inlet drive which comprises an individual drive 
for each knitted tube and/or for each material length 
with one inlet element each, for example a pair of feed 
rolls, whereby the scanning device for each material 
length is arranged between the padder and the printing 
unit in order to ensure a uniform and tensionless mate 
rial feed to the printing unit. The small speed differences 
between the individual feed rollers can be compensated 
for by the material quantity in the preceding material 
accumulator, so that the material feeding unit may gen 
erally be equipped with one common drive. However, it 
is also possible to provide one separately driven material 
feeding unit for each material length. 

(b) A common drive for the padder, printing unit and 
heat-treatment unit, if possible with an infinite speed vari 
ation between the individual units and/or their conveying 
elements. With this drive the speed of the plant is set and 
adjusted. 

(c) The common drive for the washing machine and 
the dryer. This drive is controlled by a scanning device 
behind the heat-treatment unit. Here it is of advantage 
if the scanning device behind the heat-treatment unit is 
designed as a swiveling trough into which the textile mate 
rial drops into folds. The swivel position of the trough 
is determined by the quantity of material in the trough, 
and the swivel motion of the trough is translated to a 
potentiometer which controls the drive. 
The afore-described plant is also well suited for bleach 

ing and/or for continuous dyeing, especially for the con 
tinuous dyeing of tricot. The printing unit in this case 
can be disposed of or bypassed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully under 
stood from the detailed description given hereinbelow 
and the accompanying drawing which is given by way of 
illustration only and thus is not limitative of the present 
invention and wherein, 

FIG. 1a and 1b are longitudinal sections of the appa 
ratus according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENTS 

Referring now to the drawing, the apparatus of the 
present invention comprises textile material 1 to be proc 
essed being presented, for example, as a tube in a wound 
up condition. In order to avoid tensile stress, a material 
feed 2 is preferably provided with an infinitely variable 
drive 3. Over a roller 4 which is advantageously driven, 
the textile material 1 is conveyed into a trough-shaped 
material accumulator 5 where a certain quantity of the 
textile material is deposited in an overfed, folded con 
dition, and from where it is drawn off by means of a pair 
of rollers 6 before it is passed on to a padder 7. The 
padder serves for applying the primary color to the ma 
terial. If white is chosen as the primary color, the padder 
can be bypassed. Between padder 7 and the subsequent 
printing unit 8 which contains pressure rollers 9, the 
material length forms a loop 10 which is scanned either 
by a light barrier or, as in the case of the embodiment 
of the invention shown by means of a scanner roller 11. 
With this loop the drive for the pair of rollers 6 is con 
trolled. If several material lengths are arranged side by 
side, each loop is scanned individually and each pair of 
rollers 6 is controlled separately. In this way it is pos 
sible to feed the individual material lengths to the print 
ing unit 8 with the same constant tension which should 
be as low as possible. It is desirable to attempt to achieve 
a tensionless feeding. 

Behind the printing unit 8 a winch 12 is provided. The 
Support edges of individual slats 13 are Teflon coated or 
the slats can be made of Teflon. The winch is provided 
in order to draw the textile material 1 out of the nip of 
the pressure rollers without the textile material resting 
against one of the pressure rollers. Contact with the pres 
Sure rollers results in contamination and a varying dye 
stuff application. It is advantageous to arrange the print 
ing unit at a high level so that an endless belt-type con 
veying element 14 can be passed into a conveyor belt 
steamer 15 either horizontally or inclined slightly upwards. 
The conveying element 14 consits of a T-sectional lattice 
belt, the individual T-sections being screwed to lateral 
chains. To the support side of the T-section, Teflon slats 
are fastened which form the proper support edge. Instead 
of using Teflon slats the support side of the T-section may 
instead be coated with Teflon. 
A conveyor belt steamer 15 is a particularly important 

component of the plant as shown. The steamer is pro 
vided with an endless wire mesh belt 16 which extends 
out of the treatment chamber 17 at its discharge end and 
its inlet end and which is returned from the discharge 
end to the inlet end beneath the treatment chamber. The 
treatment chamber is provided with a prechamber 18 sub 
jected to a suction draft at the inlet end thereof and the 
steam-air mixture forming in the prechamber is drawn 
off. The wire mesh belt 16 as well as the conveying ele 
ment 14 are passed through the prechamber 18. In the 
treatment chamber 17 a cross-current blower 19 is pro 
vided beneath the wire mesh belt 16 for circulating the 
steam. In the inlet portion of the treatment chamber the 
cross-current blower blows the steam upwards through 
the wire mesh belt and the conveying element 14 as well 
as through the textile material 1 resting on the belts. The 
capacity of the blower is adjusted in such a way that the 
textile material rests only to a slight degree on the con 
veying element 14 and mainly on a steam cushion. The 
textile material 1 is thereby substantially penetrated by 
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the steam, heated-up in a shock like manner and fixed 
during this treatment. Thus the material which is overfed 
to the conveying element so that small loops are formed 
may shrink tensionless. By free fall, the textile material 

is deposited on the wire mesh belt 16 in folds whereby 
the textile material is generally overfed about 15 to 30 
times. At the discharge end of the treatment chamber 17 
a water seal 20 is provided with an immersion roller 21. 
For the continuous cleaning of the wire mesh belt 6 a. 
continuously operating device 22 for the wire mesh belt 
E6 is provided outside the treatment chamber 17. A dry 
ing device (not shown) can be correlated to the Washing 
device. 
The folded textile material is then passed into a trough 

23 which is swivel mounted and which actuates a potenti 
ometer and controls the speed of the subsequent washing 
machine 24 and the sieve drum dryer 25. The washing 
machine 24 is provided with treatment bowls containing 
sieve drums 26 subjected to a suction draft and with 
squeezers 27. The last bowl serves for applying a finishing 
agent. In this bowl an immersion roller 28 is provided in 
stead of a sieve drum 26. The sieve drum dryer is provided 
in a well known way with sieve drums 29 subjected to a 
Suction draft over which the textile material is alternately 
passed and with a chute 30 at the discharge end which is 
longer than the chutes of the well known dryers and 
which is designed as a trough. At the sieve drum dryer 26 
a folding frame 3 is arranged by means of which the 
textile material 1 is folded into wagons 32. 
The invention being thus described, it will be obvious 

that the same may be varied in many ways. Such varia 
tions are not to be regarded as a departure from the spirit 
and scope of the invention, and all such modifications 
are intended to be included within the scope of the follow 
ing claims. 
What is claimed is: 
1. An apparatus for the continuous treatment of textile 

materials which comprises, in combination, impregnating 
means, means for feeding the material to be treated to the 
impregnating means, a treatment chamber disposed behind 
the impregnating means and containing an endless con 
veying means, a blower means disposed in the inlet por 
tion of the treatment chamber below the conveying means, 
a conveying element provided between the impregnating 
means and the treatment chamber and extending into said 
treatment chamber above the conveying means disposed 
therein and outlet means for removing the material from 
the treatment chamber. 

2. The apparatus of claim 1, wherein the impregnating 
means is a padder means. 

3. The apparatus of claim 1, wherein the impregnating 
means is a printing unit. 

4. The apparatus of claim , wherein the impregnating 
means is a padder means followed by a printing means. 

5. The apparatus of claim 4, wherein a scanner roller 
forms a loop between the padder means and the print 
ing unit. 

6. The apparatus of claim 1, wherein a winch is pro 
vided behind the impregnating means and disposed above 
the conveying element to draw the textile material from 
the impregnating means. 

7. The apparatus of claim 6, wherein the winch con 
tains individual slats. 

8. The apparatus of claim 7, wherein the slats are 
Teflon coated or made of Teflon. 
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9. The apparatus of claim 1, wherein the conveying 

element comprises a T-sectional lattice belt, the individual 
T-sections being secured to lateral chains. 

10. The apparatus of claim , wherein the conveying 
means is an endless wire mesh belt which extends out of 
the treatment chamber at its discharge end and at its inlet 
end. 

it. The apparatus of claim , wherein the treatment 
chamber is provided at its inlet with a pre-chamber sub 
jected to a suction draft. 

12. The apparatus of claim 1, wherein at the discharge 
end of the treatment chamber a water seal is provided with 
an immersion roller. 

13. The apparatus of claim 12, wherein washing means 
and drying means are disposed behind the treatment 
chamber. 

14. An apparatus for the continuous treatment of textile 
materials which comprises, in combination, a padder 
means, a printing means, containing pressure rollers, inlet 
means for feeding the material to be treated to the padder 
means, a steaming chamber disposed behind the printing 
means and containing an endless wire mesh belt, a cross 
current blower provided in the inlet portion of the steam 
ing chamber below the wire mesh belt, a lattice conveying 
belt provided between the printing means and the steaming 
chamber and extending into said steaming chamber above 
the wire mesh belt disposed therein and outlet means for 
removing the material from the Steaming chamber. 

15. The apparatus of claim 14, wherein a winch con 
taining slats is provided behind the printing means and dis 
posed above the lattice conveying belt to draw the textile 
material from the nip of the pressure rollers disposed in 
the printing means. 

16. The apparatus of claim 14, wherein at least one suc 
tion drum bowl and a drier means containing at least one 
sieve drum means subjected to a suction draft are disposed 
behind the steaming chamber. 

17. The apparatus of claim 14, wherein a material feed 
and a trough-shaped material accumulator are provided 
as the inlet means. 

18. The apparatus of claim 15, wherein the distance be 
tween the individual slats should not be larger than 150 

19. The apparatus of claim 14, wherein the section 
lattice belt contains sectional slats fastened to lateral hold 
ing elements such that the supporting edges of the Sec 
tional slats are situated in the pitch circle of deflection. 
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