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The object of our invention is generally to 
provide a method and means for continuous 
ly and rapidly subjecting textile material, 
whether in flat web or other suitable condi 
tion, to a preliminary treatment comprising 
boiling in an alkaline liquor, spraying and 
squeezing, which shall cleanse the fabric and 
put it in such condition that after thorough 
washing, it is suitable for the bleaching, dye 
ing or other operation to which it is to be sub 
jected. 

In the method heretofore generally prac 
ticed for boiling cloth, it has been customary 
to wet the cloth through the use of a wetting 
machine and then to gather it into rope form 
through a pot-eye and plate, delivering it 
into a large tank or kier, and laying or plait 
ing the rope form fabric in all directions 
upon itself with the object of packing it as 
uniformly as possible. The alkaline liquor 
is then let into the kier submerging the textile 
material therein and the boil started. As it 
is difficult to lay the rope-like textile material 
in the kierto insure a uniform resistance ver 
tically to the flow of the liquor, it very often 
finds channels or avenues of least resistance 
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and percolates through these channels during 
the boil instead of properly treating the tex 
tile material itself. The result is that the 
treatment will not be uniform over the en 
tire fabric but will frequently be so defective 
in parts that a repetition of this operation 
will be necessary in a second kier. The 
length of time necessary to boil a kier under 
the conditions given above is usually from 
eight to twelve hours, this length of time be 
ing necessary because the volume of goods is 
so great that the liquor, even though brought 
under pressure, does not percolate through 
the fabric uniformly and consequently the 
cloth must be allowed to remain in the kier 
for a length of time which will safety assure 
that all parts of the goods are uniformly 
boiled or at least to such an extent that the re 
quired condition is obtained. Because of the 
fact that it has been found that a single boil 
in many cases was not sufficient to completely 
penetrate all of the goods uniformly, a second 
boil is frequently resorted to, and this re 
quires that the goods shall be withdrawn 

of a uniform character or technically 

from the first kier, washed through a bleach 
ing house.washing machine, and thereafter 
deposited in the second kier in the same man 
ner in which they were placed in the first kier, 
though in this case the goods which were at 
the upper portion of the first kier will then 
be deposited at the bottom in the second kier 
and vice versa. 

It will be readily seeen that by this process, 
portions of the goods which were independ 
ently exposed to the action of the kier in the 
first boil will be more fully exposed to the 
boiling action of the liquor in the second boil. 

5.5 

The length of time consumed in the first and 
Second boils, together with the necessary time 
for the goods to pass through the washer and 
from one kier over to the other, has been ap proximately twenty-four hours. Further 
more, the extent of action of the liquor upon 
the goods is so ununiform and greatest at the 
beginning and ending of the length of goods 
to be treated as compared to the treatment at 
the middle, that there is always a doubt 
whether the goods, after being processed, are 

“bot 
tom’ condition throughout its length. 
Aside from the difficulties thus enumerated 

in connection with the use of the old form of 
kier and process, there are many other diffi 
culties which enter into the treatment, such 
as require handling of the goods by boys in 
large numbers and who are recognized as 
dirty workers, often doing considerable in 
jury to the goods in the handling. Further, 
damage is frequently done by entangling of 
the goods which has been improperly placed 
in the kiers by the boys and frequently requir 
ing the same to be cut to enable removal there 
by, shortening the piece lengths, and in that 
way injuring its salability. 
Our improvements primarily have for an 

object the overcoming of all the difficulties 
which have heretofore been inherent to the 
boiling in a kier as above outlined, and in 
addition to the special features of advantage 
first above mentioned, our improvements em 
body a capacity for manipulating the goods 
throughout the treatment without any per 
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sonal handling by the attendants and the 
avoidance of all tangling or irregularity in 00 
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the treatment of the goods, so that upon once 
passing through the machine in a continuous 
manner, it may be taken as an unfailing fact 
that the treatment will be complete and uni 
form and the goods may be said to be defi 
nitely “bottomed' from one end to the other. 
The special feature of our improvements 

resides in the fact that the goods may be 
treated in a continuous manner with as many 
repetitions of the treatment as desired and 
at whatever speeds the conditions may re 
quire, the fabric. between each spraying, and squeezing operation being subjected to a boil 
ing in a weak, caustic alkaline solution for any predetermined period which may be nec 
essary. 
Our object is furthermore, to provide an 

apparatus of this character with capacity for 
subjecting the fabric to kier action in suc 
cessive stages with caustic solutions of differ ent strengths or temperatures as required, 
boiled for different lengths of time in each 
solution as may be desired while the opera 
tion as a whole is a continuous one. 
A still further object of our improvements 

is to eliminate entirely the necessity of boil 
ing under pressure, because every part of 
the length of the fabric is subjected to ex 
actly the same treatment in the boiling caus 
tic solution, and consequently pressure to in 
sure circulation is not necessary. 
With the above and other objects in view, 

the nature of which will be more fully un 
derstood from the description hereinafter, 
the invention consists in the novel method 
and means for treating textile fabrics, as 
hereinafter more fully described and defined in the claims. 

Referring to the drawings: Fig. 1 is a 
side elevation of our improved kier when 
composed of three sections, in cooperative 
relation; Fig. 2 is a plan view of the same; 
Fig. 3 is a longitudinal vertical section on 
line 3-3 of Fig. 2; and Fig. 4 is a transverse 
vertical section on line 4-4 of Fig. 2. 

1 is an elongated chamber having from its 
bottom upwardly extending transverse di 
vision plates 5 forming a series of tank com 
partments in its lower part each holding the 
caustic solution or fluid which is to consti 
fute the boil. The bottom of these tanks are 
fitted with steam coils 17 which may be sup 
plied with steam under any suitable control, 
such as a control valve 17, and in this man 
ner control the temperature of the respective 
fluids in the tanks 16 during the boiling op 
eration. The interior of the chamber 1 is fur 
ther divided transversely and within and 
above the respective tank compartments 16 
with curved or J shaped partitions 6 and 7 
which together, provide a J shaped passage 
2 the discharge end of which opens at 9 be 
low the level 3 of the solution within the 
tank, as clearly indicated in Fig. 3. The 
passage 2 at its intake end extends well up 

1,741,888 

ward within compartment 4 and to a consid 
erable distance above the level of the fluid. 
It will be noted that the partition 6 extends 
from the top or roof of the tank 1 down into the fluid adjacent to the middle of the tank 16 
below, and, therefore, forms to a large ex 
tent, substantially a water seal between ad 

O 

jacent tanks or compartments 4, 4, so far as 
the vapors are concerned, and into which 
compartments the opposite ends of the J pas 
sages 2 open; and the sides of the partitions 6 
and 7 are so formed near and below the liq 
luid level as to permit side entrance of the 
caustic solution to the fabric passing through 
the said J passages 2. This same construc 
tion is followed in respect to each of the sec 
tions of the apparatus, that is, in respect to 
each of the tank portions 16 of the apparatus. 
In each of the compartments 4, the follow 

ing devices are arranged. Above the en 
trance end of the J passage 2 is a transversely 
journaled feeding drum 15 which may con 
veniently be formed E. end disks on a shaft 
and carrying a circular row of transverse 
bars, the rotation of which drums feed the 
textile material downward into the J pas 
sage, as indicated by the arrow lines. Ar 
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ranged in the upper part of the compart 
ment 4 above the discharge end 9 of the J 
passage and at or about the level of the drum 
15 is a pair of squeeze rolls 8 comprising a 
cylinder roll 12 and a rubber covered roll 13 
above and between which the fabric passes, 
as indicated by the arrow line and by which 
the surplus solution carried up by the fabric 
is squeezed back into the tank 16 from which 
the fabric rises. A transverse spraying pipe 
14 is arranged to spray the fabric as it passes 
upward and between the two rolls 12 and 13, 
the said spray being drawn from the tank 16 
immediately below. 10 are guide rolls or 
bars between which the fabric is guided as 
it rises from the discharge end 9 of the J pas 
Sage 2. This same construction applies to 
each of the compartments 4 with the excep 
tion that in the first compartment into which 
the fabric is delivered, there are no squeeze 
rolls 8, and in the last compartment of the 
series there is no drum or reel 15. In this lat 
ter case, the fabric F, after leaving the 
Squeeze rolls 12 and 13 passes through an 
opening in the tank structure and thence be 
tween a pair of guide rolls 55 and down into 
the upper open end of a J-box 54, where it is 
collected and from the lower end 56 thereof 
it is drawn upward and fed on to the washer 
for further treatment. This J box 54 may 
have a drain 57 at its lower part. The only 
purpose of the J box 54 is to provide a means 
for receiving the boiled textile materials and 
to compensate for any variation in the speeds 
of the passage of the fabric through the boiling operation and its delivery through 
the Washing operation. It obviates the neces 
sity of maintaining the textile material under 
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tension in passing from the boiling to the 1. The pressure of the rubber faced squeeze 
washing apparatus, and, moreover, provides 
ample time between the boiling and the wash 
ing to permit of proper chemical action and, 
in this manner, upward of a thousand yards 
of fabric may be at one time passing through 
the Jbox 54. What has been stated in respect 
to Jbox 54 where the fabric is subjected only 
to air treatment other than by the caustic 
which it contains, will equally apply to all 
the J passages 2 in the series of tanks 16 and 
compartments 4, with the further under 
standing that in these cases the fabric or tex tile goods passing through the J passage is 
subjected therein to a boiling with caustic 
solution. It will, therefore, be understood 
that in actual practice, each of these J pas 
sages will be loaded with upward of a thou 
sand yards of material and, therefore, while 
the materials are being continually fed into 
the higher leg of the passage by the reel 15, 
it is being drawn out of the lower leg of the 
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passage by the squeeze rolls 12 and 13. It 
will further be understood that the greater 
the number of yards which are permitted to 
remain in the Jpassages 2 during the opera 
tion of treatment will insure that much 
greater boiling in any tank 16 per unit of 
time, assuming, of course, that the fabric is 
being fed into and out of the J passage at a 
uniform rate. For example, if the J passage 
is operated to hold approximately four thou 
sandyards of goods, then in the kier of three 
sections, as shown, there would in all be 
twelve thousand yards being subjected to the 
boiling treatment. Further, assuming that 
the delivery of the goods from the kier is one 
hundred yards per minute, it follows that 
every part of the goods under the conditions 

40 

45 

50 

55 

60 

65 

stated would receive a two hour boil. 
thermore, during the boil, the goods would 
be sprayed and squeezed in each compart 
ment, which adds to the treatment three 
washes and three squeezings, and inasmuch 
as the cloth is moving at all times and the 
caustic liquor is kept up to one strength, the 
system insures each yard of goods being 
boiled at the same temperature conditions 
and in the same strengths of liquor, and con 
sequently a uniform result is obtained and 
the goods will emerge having what is tech 
nically known as a “bottom' throughout its 
entire length. 

11 are windows through which observa 
tion may be made of interior conditions with in various parts of the compartment and by 
which any irregularity may be detected 
should such occur. 
In respect to the spraying or Washing by 

the sprays from the transverse pipe 14, it will 
be understood that the centrifugal pumps 18 
draw the solution from the tank 16 by pipes 
19 and discharge it by pipes 20 to the corre 
sponding spray pipes 14, as will be under 
stood more particularly by reference to Fig. 

Fur 

roll 13 upon the cylindrical squeeze roll 12 
may be adjusted by the screw adjusting 
means 27 and, in this manner, any desire 
degree of pressure may be provided to suit 
the character of materials being treated. 
28 is a storage tank for the caustic solu 

tion and from which the solution may be sup 
plied to the respective tanks 16 by the distrib 
uting pipe 30 with branches to the respec 
tive tanks 16 each controlled by a valve 31. A 
shut-off valve.29 may be provided for use. 
in case of repairs. The solution from the sev 
eral tanks may be drained off by drainage 
pipes 32 having branches connecting with the 
tanks and provided with control valve 33, 

70 

s 

80 

said drain pipe 32 being connected with the 
suction of a centrifugal pump 34 which de 
livers the solution through a pipe 35 into the 
tank 28 by a branch pipe 36 having a control 
valve 39, or it may be discharged as waste 
through a pipe 37 having a valve 38 to be 
closed when the solution is to be returned to 
the tank 28. 
44 is a pipe leading from a source of water 

supply and by which water may be delivered 
into the tank 28 through a pipe 42 having a 
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control valve 43, or, when necessary, the 
water may be delivered by a pipe 40 through a 
control valve 41 into the distributing pipe 30 
and in that manner be supplied to the tanks 
16 when it is desired to wash them clear. of 
alkali. Under these conditions, the centrif 
ugal pump 34 will operate to draw off the 
washing solution and will discharge it by 
pipes 35 and 37 as waste, it being understood 
at this time that the valve 39 will be closed 
and valve 38 open. In addition to the valves 
thus described, there is provided a single 
compartment box 45 in which there are up 
per and lower guide rolls 46 about which the 
goods to be treated are passed in zigzag di 
rection. This box contains the solution which is to impregnate the goods to thoroughly wet 
it out before it passes into the first compart 
ment of the kier. The solution in this com 
partment box 45 may be a two per cent caustic 
solution, by way of example. The fabric 
F is delivered to the compartment box 45 by 
passing over a roller or guide 47, thence 
around and between transverse guidebars for 
adjustable friction, and thence into the box 
45. The goods on leaving the box passes be-, 
tween the squeeze rollers 49 and thence down 
ward about guide rollers 50 and through the 
opening in the end of the kier to the first reel, 
which delivers into the first J passage-2 with 
in the kier. r 
In the case where the goods being treated 

is in the woven form and it is desired that it 
shall remain in that form in passing through 
the kier, it is desirable to employ the well 
known “Foxwell' guiders at the Selvages 
thereof for stretching the goods transversely 
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just before it enters the kier proper, the posi 
tion of such guiders being indicated at 51. 
These guiders are well known devices used on 
tentering machines and various other ma chines where it is necessary to maintain the 
fabric in a lateral stretched condition during its forward feeding. 
It will be understood that our invention is 

applicable to the employment of one sec 
tion only or as many additional sections 
through which the goods will be successively 
treated in series as may be preferred, and it 
will be evident that the greater the number 
of sections employed the greater the boil 

15 given to the unit of length of the goods and 
consequently the more rapid may the speed be 
of the fabric through the kier, or, where de 
sired, with a given delivery of goods permin 
ute, the increase in numbers of sections em 

20 ployed may give a greater boil where such is 
required from the nature of the goods. It 
will be observed that in the example given, 

10 

the duration of the boil was two hours, where 
as in the old process first referred to, in which 

25 the boil was required to be done under pres 
sure, the time required was from eight to 
twelve hours, or from four to six times as 
long. From this it is manifest that the char 
acter of apparatus forming the subject mat 

30 ter of this application is especially useful not 
only in insuring a more uniform treatment 
but an increased capacity and with greatly 
less workmen for maintaining the process in operation. 

8. As the goods which are fed into the long leg 
of the J passage 2 descend, they distribute 
themselves in folds and keep on applying 
weight sufficient to feed the lower portions 
of the goods down and around the curved 
portion of the passage and, at the same time, maintaining itin a submerged condition. As 
the goods are being drawn upward from the 
other end of the J passage, it is manifest that 
the withdrawal of the goods is done without 
any possibility of tangling, consequently the 
passage of the goods through the boiling op 
eration is accomplished without any difficul 
ties and under precisely the same conditions 
for every portion of the length of the goods 

'' and, therefore, insures a uniform treatment. 
So far, we have not described any special means for operating the rotating parts of 

the apparatus, it being understood that these 
parts may be driven in any suitable manner. 
However, the particular means shown for 
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driving these parts in the construction illus-. 
trated will now be briefly referred to by way 
of example but not as restriction. 58 repre 
sents an electric motor and this drives 
through a belt 62 a shaft 59 which through 
suitable belt transmission 60 'drives the 
squeeze rolls 49 of the compartment box 45. 
The shaft 59 also drives by sprocket chain 
transmission a sprocket wheel 63 on the shaft 
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52, said shaft being the shaft of the first reel 
or drum 15. The sprocket wheel 63 is loose 
upon the shaft 52 but is secured to a sprocket 
wheel 64, whereby the two sprocket wheels 
rotate together. A clutch 74 on the shaft 52 
may be employed for coupling the said shaft 
to the sprocket wheel 63 when the reel or 
drum 15 is to be rotated. The sprocket 
wheel 64 by means of sprocket chain 66 drives 
the sprocket wheel 65 on the shaft 26 which is 
an extension of the squeeze roll 12 of the see 
ond compartment. 67 is a sprocket wheel 
loosely supported upon the said shaft 26 and 
may be coupled with the said shaft by a 
clutch 75, whereby it is rotated by the shaft 
when driven by the sprocket wheel 65 and 
chain 66. The sprocket wheel 67 drives the 
chain 69 and by it a sprocket wheel 68 which 
is secured to a second shaft 26 corresponding 
to the extension of the squeeze roll 12 in the 
next compartment 4. This shaft 26 has also 
upon it with freedom of rotation a sprocket 
wheel 70 which may be coupled into driving 
relation with the shaft by a clutch 76. Fi 
nally, the sprocket wheel 70 is arranged to 
drive a chain 72 which, in turn, drives a 
sprocket wheel. 71 secured to the third shaft 
26 corresponding to the squeeze roll 12 of the 
last of the three sections, It is also seen 
that this last mentioned shaft 26 by means of 
a chain and sprocket connection 73 drives 
the feed rolls 65 of the J box 54. It will now 
be understood that if the clutches 74 and 75 
and 76 are thrown into engaged relation, all 
of these shafts 52 and 26 will be properly 
driven at the same commensurate speeds. 
The use of the clutches is more particularly 
to enable the sections to be coupled into op 
erative relation when threading or first put 
ting the apparatus into operation, when the 
fabric has to be fed through the machine and 
coupled from the J passage in each compart 
ment up to the squeeze rolls and over the reel 
therein. When this has been done in the 
first compartment in respect to the reel 15, 
the fabric is fed downward into the J com 
partment 2 and when that is filled to the right 
capacity in yards, the free end of the fabric 
is then inserted between the press-rolls 12 
and 13 of the next compartment and thence 
over the reel 15therein to the next J passage. 
When this is done, the clutch 74 is thrown 
into operation and the fabric is fed through 
until the last mentioned J passage is also 
filled, thence the threading of the free end 
through the next pair of squeeze rolls 12 and 
13 and over the next reel is accomplished, 
and thereupon the clutch 75 is thrown into 
driving position. Then again, when the 
final passage J2 is filled, the free end of the 
fabric is adjusted between the last pair of 
squeeze rolls and thence between the guide 
rolls 55 to the J box 54 and the last of the 
clutches 76 is thrown into driving position. 
The tanks 16 may be supplied with caustic 
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solution before or after the threading of the 
machine, and if desired, may from the stor 
age be brought to a boil and with the proper 
circulation by the spray pipes 14 and there 
after the kier is in condition for treating 
the fabric in any length desired. It is mani 
fest that when any given batch of goods is 
about completed, a new batch may be sewn on 
to the end of that about completed so that 

0. it is automatically threaded into the machine as the first mentioned batch passes therefrom 
into the J box 54. 
The means for driving the centrifugal 

pumps 18 and 34 will be understood from 
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obtained on the 
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Figs. 1, 2 and 4. In respect to the pumps 
18, the same are driven by sprocket and 
chains 22 from the sprocket wheels 24 on the 
squeeze roll shafts 26 when clutches 25 are 
thrown into gear, that is to say, the pump 
for a tank 16 is driven by the squeeze roll 
shaft 12 corresponding to that tank. There 
are, therefore, three of these drives in the 
particular apparatus shown. In respect to 
the pump 34, this is driven by means of chains 
22 and sprocket wheel 24 from the shaft 52 
of the reel 15 of the first compartment 4 
when the clutch 25 is thrown into gear. Any 
other suitable means for driving these pumps 
may be employed, if so desired. It will also 
be seen that the reel 15 in the two middle 
compartments 4 are driven by chain and 
sprocket wheel drives 53 from the shafts 26 
of the squeeze rolls 13. 
As compared to the process heretofore in 

????? which would require twenty-four 
hours for completion, the process as carried 
on in our improved construction of kier will 
have capacity for a delivery of one hundred 
to two hundred yards per minute, depending 
upon the weight of the cloth processed; and 
assuming the speed to be only one hundred 
feet per minute the time required for com 
pletion of the operation would be approxi 
mately two hours or only one-twelfth the 
time required by the old process. Further 
more, the operation will be continuous, all 
damage due to weakening or tendering the 
goods is eliminated, the consumption of steam 
will be less, the amount of caustic soda neces 
sary will be approximately one-half of that 
used formerly, the woven goods will be proc 
essed without being handled in the rope form, and as every portion of the goods in its 
length will be treated to exactly the same ex 
tent and under the same conditions, the boil 
will be absolutely uniform and the “bottom’ goods will be perfect 
throughout. Furthermore, the caustic solu 
tion may be pumped back to its source with 
out any waste, the liquor may also be refil 
tered, if desired, and practically all of the 
caustic reclaimed. It will also be noted that 
inasmuch as the liquor in each compartment 
of the kier, after spraying the goods, drips 
back to its own tank, the most polluted liquor 

: 

is kept in the first tank and from there on the 
liquor in the succeeding tanks is cleaner and 
consequently the fabric as it becomes cleaner 
is treated to a cleaner caustic solution, there 
by insuring the cleanest and most thorough 
treatment possible. The insurance of secur 
ing a uniform “bottom'guarantees the secur 
ing of a uniform dyeing in the subsequent 
treatment and, therefore, the process herein 

75 carried out has great advantages over the 
irregular and costly process heretofore prac 
ticed. 
While we have shown the fabric received 

from the boiling operation as carried on in 
the apparatus forming the subject matter of 
this invention delivered into a box 54 from 
the outer end 56 of which it may be drawn 
to pass to the washer of the bleach house, we 
do not restrict ourselves to this manner of 
receiving the boiled fabric, as the same may 
be received upon a truck and transferred to 
the bleach house in the ordinary way. 
While this apparatus is adapted particu 

larly for the cleansing or scouring of textile 
material as a preparatory step to subsequent 
operations, such as bleaching, dyeing, it is to 
be understood that this same apparatus may 
be employed for other uses such as dyeing 
in which case one or more of the sections may 
be employed, according as to whether one or 
more dippings are necessary, but in such . 
cases, it will be preferable that less material 
be passed through the curved passages 2 at 
any moment of time so as to avoid undue 
packing thereof. We, therefore, do not limit 
ourselves to the particular use to which this 
apparatus and method of treatment may be 
put, as it is adapted for any use to which a 
continuously moving textile material is re 
quired to be subjected to fluid treatment for 
a considerable period of time. 
While we have shown our improved appa 

ratus as comprising a series of sections for 
repeated treatment of a similar character 
upon the goods during its passage there 
through, it will be understood that the struc 
ture of a single section as well as the process 
carried on therein may separately be used, 
if so desired, and, therefore, our improve 
ments comprehend one of a plurality of these 
sections in the organized apparatus. Fur 
thermore, while it is the special purpose of 
treating woven fabrics in the web form in our 
improved apparatus, we do not restrict our 
selves to the particular character of the ma 
terial which may be treated so long as it is 
capable of being fed through the apparatus 
in a continuous manner. 
" The circulation of the caustic solution, dur 
ing the boil, within the curved passages 2 is 
possibleby reason of the fact that the sides of 
the plates 6 and 7 forming the passage termi 
nate a few inches from the side plates of the 
chamber 1, as indicated in Fig. 4; and may 
also, if desired, have apertures 2 in the sub 
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merged portion of the lower curved plate 7. 
Any other means for insuring the circulation may be employed. 
While it is desirable to squeeze out the alka 

line solution from the fabric and back into 
the tank from which the fabric has just 
emerged, it is preferable that the fabric be 
fully wetted out with a secondary spray noz 
zle 14 just before it is fed down into the 
curved passage of the next tank 16 to insure properaction chemically and to prevent pil 
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ing of the fabric in too dry a state, especially 
in that portion of the curved or J shaped pas 
sage wherein it is temporarily above the solu 
tion in the tank. These spray nozzles 14 
may be supplied with solution from the tank 
in which the piling is being done or from 
any separate source, as from the storage 
tank 28, in which latter case, the fresh sup ply of spray solution supplements.the tank 
charges and compensates for losses due to 
moisture carried off in the fabric. This ad 
dition of spray solution, when taken from an 
outside source may cause a gradual flow of 
the surface fluid and scum of the tanks 16 
toward the intake end of the apparatus and 
be removed in a continuous manner from an 
overflow pipe 4", this being made possible, if 
desired, by side notches, 5 in the upper parts of the tank plates 5 adjacent to the longitu. 
dinal side walls of the chamber 1. Renewal 
of fluid in this manner retains the purity of 
the solution in the tanks for a longer period 
than would otherwise be the case. 
We have described our improved method 

and means in that particularity which we 
deem to be the best exposition of our inven 
tion, and that which we prefer in commercial 
practice, but we do not restrict or confine 
ourselves to the minor or secondary details, as 
such are susceptible of modification which 
may be resorted to as matters of mechanical skill and without a departure from the spirit 
of the invention. - 
Having thus described our invention, what 

we claim as new and desire to secure by Let ters Patent is: 
1. The herein described method of treat 

ing a textile fabric in a continuous manner, 
which consists in passing the fabric succes 
sively into and out of a heated fluid in a closed tank compartment containing a hot vapor 
above the fluid, and during each of the pas 
sages into and out of the fluid piling the fab 
ric upon itself above the fluid and causing the 
piled fabric as it accumulates to pass down 
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ward by gravity into and through the fluid 
and thence upward whereby the accumulat 
ing piled fabric which is descending under 
the action of gravity is of greater height and 
weight than the piled fabric which is rising in 
the fluid and by reason of which it is over 
balanced, withdrawing without resistance the 
upper and leading end of the piled fabric 
from the upper portion of the upwardly ris 
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ing accumulations thereof whereby it is grad 
ually withdrawn from the fluid in a heated 
condition, subjecting the fabric when out of 
the fluid to hot sprays formed from the heated 
fluid, piling the fabric again into and with 
drawing it in a similar manner in another 
and purer portion of the same fluid within 
the same tank compartment and so on for a se 
ries of treatments, and finally discharging 
the fabric in a continuous manner from the 
compartment. . 

2. The method according to claim 1, further 
characterized by subjecting the heated fabric 
as it rises out of the fluid in each instance to a 
squeezing action between rolls whereby the 
excess fluid is removed from the fabric and 
returned to the body of fluid in the compart 
ment from which the fabric was immediately 
withdrawn and whereby the fabric is sub jected to a plurality of squeezing operations 
alternately with fluid treatments. 

3. The herein described method of treating 
a textile fabric in a continuous manner, which 
consists in passing the fabric successively. 
through fluids in a series of tanks and during 
the passage into and out of the respective 
tanks piling the fabric upon itself above the 
fluid and causing the accumulated piled fabric 
to pass downward into and through the fluid under the action of gravity and withdrawing 
the leading portion of the piled fabric from 
out of the fluid, piling it into the next tank 
and so on through the series to the last tank, 
and finally discharging the same in a continu 
ous manner from the last tank, said method 
also characterized by forcing the fluids of the 
respective tanks in the form of spray upon the 
fabric as it rises in the tanks, and subjecting 
the fabric to pressure to squeeze out the excess 
of fluid before it is piled into the next tank, 
said spray fluid being forced upon the fabric immediately at the time of being Squeezed. 

4. The herein described method of treating 
a textile fabric in a continuous manner, which 
consists in passing the fabric successively 
through fluids in a series of tanks and during 
the passage into and out of the respective 
tanks piling the fabric upon itself above the 
fluid and causing the accumulated piled fab 
ric to pass downward into and through the 
fluid under the action of gravity and with 
drawing the leading portion of the piled fab 
ric from out of the fluid, piling it into the 
next tank and so on through the series to the 
last tank, and finally discharging the same in 
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a continuous manner from the last tank, said 
method also characterized by having the 
fluids in the respective tanks maintained in a 
boiling condition during the passage of the 
fabric therethrough, and wherein further, the 
fluids are of approximately the same charac 
ter in composition and that portion of the 
fluid contained in the rising fabric from each 
of the tanks is squeezed back so as to be re 
spectively returned to its own tank whereby 
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through the passage so as to be acted upon 
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by the fluid therein, and separate means for withdrawing the piled fabric from the de 
livery open end of the respective curved pas 
sages and delivering the fabric to the feeding 
means for the next tank.in succession, and 
wherein further, the means for withdrawing 
the fabric from the delivery end of the curved 
passages comprises a pair of squeeze rolls 
above each tank whereby the fabric is moved upward and at the same time subjected to a 
squeezing action to express therefrom the 
fid and return it to the same tank from 
which the fabric is being withdrawn, and means are also provided in connection with 
each tank for circulating the fluid thereof 
and spraying it upon the fabric being with 
drawn therefrom prior to its being squeezed 
by the squeeze rolls. 

12. In an apparatus, of the character de 
scribed, a closed tank like compartment, heat 
ing means for heating a fluid in the tank like 
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compartment, a curved passage arranged 
within the tank like compartment and open 
at its sides to the fluid contained within said 
compartment and presenting upwardly di 
rected open ends extending to different levels, 
the higher end constituting the receiving end 
and the other constituting the delivery end, 
means to feed a textile fabric into the receiv 
ing end of the curved ¥ w{ty it may be piled therein above said fluid and caused 
by action of gravity to travel downwardly 
and through the curved passage and fluid 
and be reversed in its piled condition while 
in the delivery end of the curved passage, 
means for W?????????????? the forward part of 
the fabric in a continuous manner from the 
piled fabric in the delivery end of the passage 
and squeezing the fluid from said fabric, said 
Squeezing means located in the closed com 
partment whereby the fluid squeezed from 
the fabric is maintained in a heated condition 
and returned to the tank, and means for re 
circulating the fluid through the tank and 
spraying it upon the fabric immediately be 
fore being squeezed. . ,?? 

13. The invention according to claim 12, 
wherein further, the apparatus therein de 
fined is duplicated, and means are provided 
for feeding the fabric in its squeezed condi 
tion in one closed compartment into the next 
adjacent compartment and delivering it to 
the feeding means therein. 

14. The invention according to claim 12, 
wherein further, the tank like compartment 
is divided into separate tanks and the appara 
tus for handling the textile fabric specified 
in said claim is duplicated within the same 
tank like compartment and associated with 
the respective tanks so that the fabric leav 
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the curved passage of the next adjacent tank 
and the recirculating means of the several 
tanks are maintained independent of each 
other but acting upon the travelling fabric in 
succession, and wherein also means are pro 
vided for supplying additional fluid to the 
delivery end of the tank like compartment 
and the tank portions of the compartment 
are so formed as to provide separate fluid 
bodies respectively for the plurality of curved 
passages but having at their PR parts com 
municating passages whereby the scum upon 
the surface of the fluid bodies may flow 
through the successive tanks in ageneral di: 
rection ??????e to the general direction of 
passage of the fabric and caused to be re 
moved from the fluid bodies within the tanks 

70 

75 

80 

and without materially intermingling the 
main bodies of fluid of the respective tanks. 
In testimony of which invention, we here 

unto set our hands. 
WILLIAMS. ROWLEY. . 
HARRY W. BUTTERWORTH, Jr. 
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ing the means for withdrawing and squeezing 
it in connection with the curved passage of 
one tank delivers the fabric to the means for 
feeding the same into the receiving end of 30 


