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(57) ABSTRACT 
A method for liquid treatment of a fabric, in which the 
fabric to be treated in a rope form or web form is cir 
culated in a predetermined direction within a treat 
ment bath in a treatment tank, is disclosed. There is 
provided, of the treatment bath in the treatment tank, 
a treatment chamber consisting of a shower section 
provided with a fabric inlet, and a treatment section 
communicated with the shower section and having at 
least one constricted portion in the midway thereof, 
and surrounding the fabric so as to pass the fabric 
therethrough. A treatment conduit extends from the 
treatment chamber to within the treatment bath in the 
treatment tank. A treatment liquid is supplied to 
within the shower section of the treatment chamber to 
seal the fabric inlet with the liquid during the circulat 
ing process of the fabric. The treatment, liquid is then 
jetted in the direction of travelling of the fabric within 
the treatment section to cause the treatment liquid to 
spout through the clearance between the fabric and 
the constricted portion when the fabric passes through 
the constricted portion, to thereby impart to the fabric 
a positive shaking motion. The fabric is then led from 
the outlet of the treatment chamber through the treat 
ment conduit to within the treatment bath while main 
taining the fabric to be immersed in the treatment liq 
uid. 

1. Claim, 6 Drawing Figures 
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METHOD FOR TREATMENT OF A FABRC 

This is a division of application Ser. No. 77,401 filed 
Oct. 2, 1970, now Pat. No. 3,659,438. 

BACKGROUND OF THE INVENTION 

The present invention relates in general to a novel 
useful method for treatment of a fabric with a treat 
ment liquid, and more particularly to improvements 
over the prior art method which comprises forming a 
fabric into a rope, passing the fabric through a treat 
ment pipe having its inlet and out let so formed that 
they are roughly in conformity with the rope in configu 
ration and dimension, and at the same time circulating 
a dye liquor within the treatment pipe to forceably 
cause the rope form of fabric to be dyed while it is pass 
ing through the treatment pipe. 
However, according to the prior art method, since 

the creases formed by making the fabric into a rope 
form are neither removed nor transferred during the 
passage of the rope form of fabric through the treat 
ment pipe, there was a disadvantage that uneven dyeing 
of the fabric was brought about. 

In order to eliminate such a disadvantage, a method 
has been proposed in which at least one constricted 
portion is formed between a dye liquor jetting port and 
an outlet of a dyeing treatment pipe to generate a pres 
sure difference between the upper stream side and the 
lower stream side with respect to the constricted posi 
tion. When the fabric is passed through the constricted 
portion an appropriate clearance is formed between 
the fabric and the constricted portion to cause a posi 
tive contact of the fabric with the dye liquor and a rub 
bing action thereof by making use of the shaking mo 
tion due to a turbulent flow produced upon spouting a 
dye liquor through the clearance, and thereby the dye 
ing effect is improved and also the creases formed in 
the fabric is transferred to remove the uneven dyeing 
due to fixing of the creases. 
However, according to the aforementioned proposal, 

since a large amount of air is sucked at the inlet of the 
dyeing treatment pipe through which the fabric is trans 
ferred together with the liquor flow, and also since the 
terminal end of the dyeing treatment pipe is located 
above the dye liquor surface within the dyeing appara 
tus, the rope form of fabric and the liquor flow dis 
charged from the outlet of the treatment pipe fall onto 
the liquor surface just like a waterfall to generate fur 
ther more bubbles, resulting in a severely turbulent 
state of the dyeing bath. Thus, staying and transfer in 
good order of the rope form of fabric is so disturbed 
that the fabric is reversed in relative positions or be 
comes entangled and eventually the movement of the 
fabric may often become impossible. 

SUMMARY OF THE INVENTION 

The present invention has been proposed in order to 
obviate the above-mentioned disadvantages. 
Therefore, one of the principal objects of the present 

invention is to provide an improved method for treat 
ment of a fabric, in which the generation of bubbles 
within the treatment bath and the turbulence in the 
treatment bath during the treatment of the fabric are 
prevented, and smooth staying and transfer of the fab 
ric is enabled, so that the treatment may be carried out 
efficiently. 
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Another principal object of the present invention is 

to provide an improved method for treatment of a fab 
ric, in which the fabric can be treated efficiently so as 
not to cause uneven dyeing in the treatment pipe. 

Still another principal object of the present invention 
is to provide an improved method for treatment of a 
fabric, the equipment of which is simple in structure 
and is adapted to prevent the generation of uneven dye 
ing by effectively removing or transferring the creases 
of the fabric within said treatment pipe. 

In order to achieve the aforementioned various ob 
jects, according to the present invention, a method for 
liquid treatment of a fabric, in which the fabric to be 
treated in a rope form or web form is circulated in a 
predetermined direction within a treatment bath in a 
treatment tank, is characterized in that the method in 
cludes providing outside of the treatment bath in the 
treatment tank, a treatment chamber consisting of a 
shower section provided with a fabric inlet, and a treat 
ment section communicated with the shower section 
and having at least one constricted portion in the mid 
way thereof, and surrounding the fabric so as to pass 
the fabric therethrough. A treatment conduit extended 
from the treatment chamber to within the treatment 
bath in the treatment tank is provided. A treatment liq 
uid is supplied to within the shower section of the treat 
ment chamber to seal the fabric inlet within the liquid 
during the circulating process of the fabric. The treat 
ment liquid is then jetted in the direction of travelling 
of the fabric within the treatment section to cause the 
treatment liquid to spout through the clearance be 
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tween the fabric and the constricted portion when the 
fabric is passed through the constricted portion, to 
thereby impart to the fabric a positive shaking motion. 
The fabric is then led from the outlet of the treatment 
chamber through the treatment conduit to within the 
treatment bath while maintaining the fabric to be im 
mersed in the treatment liquid. 
Because the present invention is constituted as de 

scribed above, the treatment liquid spouts to within the 
shower section of the treatment chamber provided out 
side of the treatment bath in the treatment tank, re 
gardless of the direction of travelling of the fabric, to 
maintain a liquid-filled state in the hollow space of the 
section. This liquid filling serves as a liquid seal for pre 
venting a large amount of air from being sucked 
through the fabric inlet of the shower section in accor 
dance with the travelling of the fabric, to prevent the 
generation of bubbles due to the jetting of the treat 
ment liquid within the treatment chamber, and also to 
prevent damage to the fabric such as abrasion, napping, 
etc due to direct rubbing of the fabric fed into the treat 
ment chamber with the inner wall of the treatment 
chamber, and further to prevent the loss of the driving 
power of the treatment chamber due to the direct 
contact with the fabric. 
The fabric is then led into the treatment section of 

the treatment chamber communicated with the shower 
section, and the driving power for the fabric is en 
hanced by jetting the treatment liquid in the direction 
of travelling of the fabric. Still further, upon passing 
through the constricted portion, between the upper and 
lower stream sides of which is produced a hydraulic 
pressure difference, the treatment liquid is caused to 
spout through the clearance between the constricted 
portion and the fabric. The spouting flow reaches a tur 
bulent state accompanied with a severe vibration, so 
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that the rope form of fabric is subjected to a vibrative 
motion having its fulcrum at the contricted portion 
within the treatment chamber on the lower stream 
side, and this vibrative motion propagates in the for 
ward and backward directions to cause the fabric to 
transfer while carrying out a shaking motion. Since the 
fabric is treated with the treatment liquid while the po 
sition of the creases formed on the rope form of fabric 
is being transferred owing to this shaking motion, not 
only the fixing of creases and the generation of uneven 
dyeing are obviated, the chance of contact and pene 
tration of the treatment liquid with respect to the fabric 
is increased by the shaking motion, and furthermore, 
due to the accompanying rubbing action, the treatment 
effect is far more improved. 

In addition, by making the travelling speed of the fab 
ric and the speed of the treatment liquid passing 
through the treatment chamber not equal to each other 
at this time, it is possible to further increase the contact 
between the fabric and the treatment liquid to enhance 
the treatment effect. 
Furthermore, since provision is made such that the 

fabric may be led by the treatment conduit extended 
from the treatment section of the treatment chamber to 
within the treatment bath in the treatment tank and dis 
charged together with the liquid flow from the outlet of 
the treatment conduit into the treatment bath, the tur 
bulence due to falling of the liquid flow onto the liquid 
surface of the treatment bath can be obviated, and by 
extending the treatment conduit the driving power for 
the fabric may be enhanced, and simultaneously there 

O 

15 

20 

25 

30 

with by gradually regulating the jet flow, regular staying 
and transfer of the fabric within the treatment tank may 
be carried out, resulting in a remarkable improvement 
in the treatment effect. 

In addition, as described above, owing to the fact that 
the driving power for the fabric is enhanced by jetting 
the treatment liquid in the direction of travelling of the 
fabric within the treatment chamber, and also by ex 
tending the treatment conduit led from the treatment 
chamber to within the treatment bath in the treatment 
tank, the fabric driving reel provided in front of the 
treatment chamber can be located at a lower position, 
so that even when the reel is in a horizontal type of tank 
having a relatively small size transverse cross-section, 
a high speed operation of the reel is possible. 

In carrying out the method of the present invention 
it is possible to employ an apparatus including a high 
speed rotary reel for running the fabric, which reel is 
provided outside of the treatment bath in the treatment 
tank. A treatment chamber surrounds the fabric so as 
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to pass the fabric therethrough which chamber is pro 
vided outside of the treatment bath in the treatment 
tank in the rear of said reel. The treatment chamber 
consists of a shower section having a fabric inlet and 
spouting a treatment liquid from its inner wall regard 
less of the direction of travelling of the fabric, a treat 
ment section communicated with the shower section 
and having means for jetting the treatment liquid in the 
direction of travelling of the fabric, and at least one 
constricted portion in the midway thereof. A treatment 
conduit extends from the treatment chamber to within 
the treatment bath in the treatment chamber. 
The aforementioned apparatus further may include a 

door member mounted at the front surface of the treat 
. . ment tank so as to be freely opened or closed over the 
entire front surface; a treatment liquid inner tank cas 
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4. 
ing detachably mounted in the treatment tank so that 
it can be pulled out forwardly from the treatment tank; 
and a treatment liquid dam plate covering the front sur 
face of the treatment liquid inner tank casing. Owing to 
the fact that the entire front surface of the treatment 
apparatus can be opened or closed by means of the 
door member, the efficiency of operations such as load 
ing, unloading, etc. of the fabric with respect to the 
treatment tank can be enhanced, and also the treat 
ment liquid inner tank casing can be readily taken out 
of the apparatus by removing thc treatment liquid dam 
plate to enable direct cleaning, inspection and repair of 
the inner wall of the apparatus. 

BRIEF DESCRIPTION OF THE DRAWENGS 

These and other objects, features and advantages of 
the present invention will be come apparent from the 
perusual of the following description taken in conjunc 
tion with the preferred embodiments illustrated in the 
accompanying drawings, in which: 
FIG. 1 is a side view partially in longitudinal cross 

section of one preferred embodiment of an apparatus 
for dyeing a fabric to be used upon carrying out the 
method according to the present invention, 
FIG. 2 is an enlarged longitudinal cross-section side 

view of the principal part of the apparatus in FIG. 1, 
FIGS. 3 and 4 show transverse cross-section views of 

a treatment chamber for a rope form of fabric taken 
along lines A - A' and B - B", respectively, as viewed 
in the direction of the arrows in FIG. 2, and 
FIGS. 5 and 6 show transverse cross-section views of 

another treatment chamber for a web form of fabric 
taken along lines A-A' and B-B", respectively as 
viewed in the direction of the arrows in FIG. 2. 

DETAILED DESCRIPTION OF THE INVENTION 
Now the present invention will be described with ref 

erence to the illustrated embodiments. 
In FIG. 1, reference numeral 1 designates a laterally 

elongated cylindrical dyeing tank, numerals 2 and 3, 
respectively, designate a reel for running a fabric F and 
a dyeing treatment chamber provided in the rear of the 
reel, both of which are located above a dyeing bath, nu 
meral 4 designates a dyeing inner tank casing disposed 
at the bottom of the dyeing tank and having a great 
many perforations for passing a liquor, numeral 5 des 
ignated a pump for circulating the dye liquor, numeral 
6 designates a heat exchanger interposed in the dis 
charging side conduit 7 of the pump, numeral 8 desig 
nates a water feed valve interposed in a water feed con 
duit 10 which is united with a dye liquor suction con 
duit 9 which communicates the suction port of pump 
5 and the bottom of the tank, numeral 11 designates a 
guide plate, numerals 12 and 13 designate flow rate 
regulating valves interposed in branch pipes communi 
cating from conduit 7 to a shower section 3A and a 
treatment section 3B, respectively, as described later, 
of the dyeing treatment chamber 3, numeral 14 desig 
nates and end-plate-like door mounted at the foremost 
portion of dyeing tank 1 so as to open or close the en 
tire surface freely, numeral 15 designates a dye liquor 
dam plate mounted at the front surface portion of the 
dyeing inner tank 4 to dam up the dye liquor L within 
dyeing tank 1, numerals 16 and 17 designate peep win 
dows provided in door 14 and dyeing tank, i, respec 
tively, and numeral 18 designates an exhaust valve in 
terposed in an exhaust pipe 19. 
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Dyeing treatment chamber 3 is of hollow rectangular 
tube shape, and its shower section 3A is penetrated 
with a conduit 21 including a fabric inlet 20 flared in 
cross-section and having a cross-section configuration 
corresponding to the cross-section of the rope form of 
fabric, the inner wall of conduit 21 being provided with 
jetting perforations 22 for jetting the dye liquor 
towards the fabric F regardless of the direction of trav 
elling of the same and for liquid sealing the fabric inlet 
20, as illustrated in FIGS. 2 through 4. 

In the treatment section 3B communicated with 
shower section 3A, another conduit 24 provided with 
jetting ports 23 for jetting the dyeing liquor in the di 
rection of travelling of the fabric F, communicates with 
conduit 21, and between the jetting ports 23 of conduit 
24 and the outlet of the treatment chamber 3 is formed 
at least one constricted portion 25 in such manner that 
between the constricted portion and the fabric F pass 
ing therethrough is retained a clearance 26 for spouting 
the dye liquor. 
To the outlet portion of the conduit 24 in treatment 

chamber 3 is connected a treatment conduit 27 which 
extends substantially in the horizontal direction up to 
the rear of the dyeing inner tank casing 4 and reverses 
in direction forwardly so as to terminate its outlet be 
neath the surface of the dye liquor L, the terminal end 
portion 28 of conduit (27) opening into the dye liquor 
being flared. 
Upon operation of the illustrated apparatus, as shown 

in FIG. 1, the dyeing tank 1 is loaded with the dye li 
quor L to such an extend that the upper ends of the 
guide plate 11 and the dyeing inner tank casing 4 are 
not covered by the dye liquor to form a dyeing bath, the 
fabric F is passed through the respective conduits 21 
and 24 in the treatment chamber 3 and the treatment 
conduit 27, and after loading the same on the reel 2 the 
opposite ends of the fabric F are sewed together to 
form a rope form of endless belt which circulates 
through the reel 2, the respective conduits 21 24 of the 
treatment chamber 3, the treatment conduit 27 and the 
dyeing bath L. 
Then simultaneously with the operation of the dye 

liquor circulating pump 5, if the reel 2 is rotated at a 
circumferencial speed of, for example, 60 to 120 
m/min. by the intermediary of appropriate driving 
means, the fabric F is circulated and transferred in a 
predetermined direction, and it is dyed in the dyeing 
treatment chamber 3, the treatment conduit 27 and the 
dyeing bath L. Now the dyeing process of fabric F will 
be described in more detail in the following. 
When the flow rate regulator 12 is regulated in the 

shower section 3A of the dyeing treatment chamber 3, 
the dye liquor is jetted from the jetting perforations 22 
of the conduit 21 regardless of the direction of travel 
ling of the fabric F, to liquid seal the fabric inlet 20 of 
the conduit 20 so that a large amount of air may not be 
sucked into the conduit 21 together with the fabric F 
introduced through fabric inlet 20, and also to prevent 
the damage of the fabric and the loss of the driving 
power by obviating direct rubbing between the fabric 
F and the conduit 21. In this connection, while a part 
of the dye liquor in shower section 3A overflows out 
of the fabric inlet 20, most of the dye liquor flows 
towards the treatment section 3B in accordance with 
the travelling of the fabric F due to the suction action 
of the treatment section. 
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6 
Then into the enlarged conduit portion 24 on the 

upper stream side is injected the dye liquor from pump 
5 via the heat exchanger 6, conduit (7) and the flow 
rate regulator valve 13 and through the jetting ports 23 
to maintain a certain extent of hydraulic pressure 
therein, this pressure being governed by the hydraulic 
pressure from the pump 5, and the liquid sealing state 
at the constricted portion 25 and at shower section 3A. 

On the other hand, the dyeing treatment chamber 3 
of the enlarged conduit portion 24' on the lower stream 
side is located at a predetermined height above the 
level of the dye liquor L and the dye liquor within con 
duit portion 24' is continuously discharged through the 
terminal end portion 28 of the treatment conduit 27 
due to the difference in level of the dye liquor, so that 
the conduit portion 24" takes a certain extent of nega 
tive pressure, such negative pressure being governed by 
the conditions of the pump 5, the constricted portion 
25, and the terminal end portion 28 of the conduit 27. 

As described, the fabric F transferred from the 
shower section 3A to the treatment section 3B of the 
treatment chamber 3 passes through constricted por 
tion 25 having a hydraulic pressure difference between 
the upper stream side and the lower stream side 
thereof, and simultaneously therewith the dye liquor 
spouts through the clearance 26 between constricted 
portion 25 and fabric F. Then this spouting flow be 
comes an entirely turbulent flow, so that the rope form 
of fabric F is subjected to a vibrative motion having a 
fulcrum at constricted portion 25 due to the turbulent 
flow, this vibrative motion being propagated in the for 
ward and backward direction, and the fabric F is trans 
ferred while carrying out a shaking motion. 
Owing to the above-mentioned shaking motion, the 

rope form of fabric F is made free from the fixing of 
creases formed therein and from the generation of un 
even dyeing, while on the other hand, the chance of 
contact and penetration of the dye liquor with respect 
to the fabric is enhanced, and further the dyeing effect 
is enhanced due to the accompanying rubbing action. 

The shaking motion in the treatment section 3B of 
treatment chamber 3 is also propagated into the liquor 
flow in the treatment conduit 27 communicated with 
the treatment section, resulting in enhancement of the 
shaking effect on the fabric. In addition, within the 
gradually enlarged treatment conduit 27 provided with 
a flared terminal end portion, the liquor flow gradually 
reduces its flow speed and is discharged into the dyeing 
bath L in the condition of regular flow, so that there oc 
curs no turbulence of the dye liquor at the fabric outlet 
portion, and the rope form of fabric F is regularly fed 
into the dyeing bath together with the dye liquor and 
then transferred at a low speed towards the dye liquor 
suction conduit 9 which communicates with the suction 
side of the pump 5. 
As described, the increase of the contact length be 

tween the rope form of fabric and the liquor flow re 
sults in enhancement of the driving power for the rope 
form of fabric due to the liquor flow, which makes un 
necessary significant reliance upon the driving power 
due to the natural head between the treatment cham 
ber 3 and the lower liquor surface, and consequently, 
the treatment chamber 3 can be located at a relatively 
low height with respect to the lower liquor surface, 
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which makes it possible to provide the subject appara 
tus even in an envelope having a relatively small trans 
verse cross-section. 
FIGS. 5 and 6 show a dyeing treatment chamber for 

a web form of fabric, in which the conduits 21 and 24 
in the shower section 3A and the treatment section 3B 
respectively, are formed in a wide and flat shape, and 
the dye liquor jetting perforations 22 are formed in a 
honeycomb shape and the dye liquor jetting ports 23 
are formed in a slit shape. In these figures, components 
equivalent to those of the preceding embodiment are 
given the same reference numerals. 
The dyeing action for the web form of fabric is sub 

stantially the same as that for the rope form of fabric 
described above, and therefore, the description thereof 
will be omitted. 

In addition, if necessary, the end-plate-like door 14 
is opened to open the entire front surface of the tank 
1, and by removing the semi-circular shape of dye ii 
quor dam plate 15 mounted at the lower half of the 
foremost portion within tank 1 the dyeing inner tank 
casing 4 is pulled out, whereby the contamination of 
the inner wall of the tank due to deposition of the dye 
may be easily removed and the welded portions on the 
inner surface of the tank body may be directly in 
spected and/or repaired. 
Furthermore, the present invention is applicable not 

only to the dyeing of fabrics, but also to cleaning, desiz 
ing, degumming, bleaching, etc. 
While the present invention has been described 

above with reference to its preferred embodiments, it 
is intended that the invention is, of course, not limited 

5 

O 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
to these embodiments only, but various changes in de 
sign could be made without departing from the spirit of 
the invention. 
What is claimed is: 
1. A method for liquid treatment of a fabric, in which 

the fabric to be treated in a rope form or web form is 
circulated in a predetermined direction within a treat 
ment bath in a treatment tank; characterized in that 
said method comprises the steps of providing outside of 
said treatment bath in said treatment tank, a treatment 
chamber consisting of a shower section provided with 
a fabric inlet, and a treatment section communicated 
with said shower section and having at least one con 
stricted portion in the midway thereof, and surrounding 
said fabric so as to pass said fabric therethrough; pro 
viding a treatment conduit extended from said treat 
ment chamber to within said treatment bath in said 
treatment tank; supplying a treatment liquid to within 
said shower section of said treatment chamber to seal 
said fabric inlet within said liquid during the circulating 
process of the fabric; then jetting said treatment liquid 
in the direction of travelling of the fabric within said 
treatment section to cause the treatment liquid to spout 
through the clearance between the fabric and said con 
stricted portion when the fabric is passing through said 
constricted portion, and thereby to cause said fabric to 
carry out a shaking motion positively; and further lead 
ing said fabric from the outlet of said treatment cham 
ber through said treatment conduit to within said treat 
ment bath while maintaining said fabric to be immersed 
in said treatment liquid. 
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