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This invention relates to a method and
machine for treating textiles or similar
materials with a fluid and the general ob-
ject thereof is to provide such a method and
machine that textiles may be treated with
the fluid more thoroughly and uniformly, as
well as more quickly, than heretofore.

As an example of the operation of the
methed and the machine, reference will be
made to a method and machine for dyeing
cloth. "It is to be understood however, that

" the example is only illustrative of the many

30

adaptations of the invention.

- While studying and seeking to improve
the methods now in use for dyeing cloth
and otherwise treating textiles, I' concluded
that in order to secure uniform. dyeing or
treatment of the textile it is necessary for
each individual fiber of the textile to be
treated thoroughly with the dye or treat-
ing fluid, and in order to make such a treat-
ment feasible for practical commercial oper-

_ation some simple method, and apparatus
for carrying out the method, would have to.

be invented. Therefore, I devised my new
method and apparatus for treating textiles.
This method consists in part in continu-

ally changing the fluid in contact with the
textile while it is undergoing treatment and

one of the objects of my invention is the
provision-of a new method: of circulating
the fluid through the textile, so that the
spent fluid is swept out of the textile and
out of contact with the fibers and its place
taken by fresh fluid. E
Another object of the invention is to pro-
vide & machine of the above type which will
so drive the fluid against the textile that the
fluid will not only pass through the inter-
stices of the textile, but penetrate and pass
through the threads from which the textile
is made so that the fluid in contact with the
individual fibers is continually changed.
Another object of the invention is to pro-
vide a simple machine so designed that
when operated as intended in conjunction
with a textile to be treated, for instance
with a cloth to be dyed, it will cause a cir-

‘culation of the fluid, for instance the dye

liquor, through the textile or cloth while

the cloth is passed rapidly through the ma-.

. chine.

Other objects and features of the inven-
tion will more fully appear from the fol-

~lowing description and the accompanying

“drawing and will be

particularly pointed
out in the claims. R .

The drawings illustrate types of -a ma-
chine invented and adapted to carry out
the process which I have invented.

In the drawings— o

Fig. 1 illustrates a machine designed to
treat textiles of heavy or medium weight,
with all’ of the active rolls runining in the
same direction. .

Tig. 2 illustrates a machine designed to
treat textiles of medium or light weight.

Fig. 3 illustrates a machine. similar to

60

that shown in Fig. 1 except that the center -

active roll is moving in the direction oppo-
site to the directions of movement of the
other active rolls. .

Each of the machines illustrated in the
accompanying ‘drawings was invented with
a view to having & machine which is ex-
tremely simple and easily made, but one

0
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which will adequately accomplish the func- -

tion of forcing a fluid such as dye liquor,
through a textile such as cloth. In the ma-
chine I make use of the so called skin fric-
tion of a body moving in a fluid, a phe-
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nowencn which is extremely old, but which -

has ‘never before been made use of in the
treatment of a. textile with a fluid. -

It is well known that when a body is
moving through a fluid, a layer of the fluid
adjacent the body moves with.the body,
forming a moving stream of the fluid. This

85

is due to the friction, called the skin fric-

tion, between the surface of the body and
the fluid. The stream of fluid formed by a
slowly moving body is negligible, but a
rapidly moving body will impart consider-
able. speed to.quite a large mass of fluid
which therefore possesses a large amount of

vy

kinetic energy. If an article.is interposed

in the path of this moving mass of fluid,

‘pressure is exerted against the article which

may be used to deflect and to direct the
course of the stream to an éxtent depend-
ing upon the resistance which the article
offers to the stream. If the rapidly mov-
ing stream is impeded its energy may be

1)

utilized to create a fluid pressure and if the ,

stream’is- directed into an enclosure an ap-
preciable fiuid pressure is built up within
the enclosure.. :

Thus, when a roll or similar element is
rapidly revolving in a fluid, a layer of the
fluid surrounds the roll due to the skin
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friction and the greater the speed of revolu-
- tion of the rolk the greater will be the
kinetic energy of the fluid and the force
or pressure which the layer or stream of the
5 fluid will exert. - - S
Also if a continuous body or element such,
as a piece of textile is . rapidly moved
through a fluid, a layer of fluid is drawn
with the body in the form of a stream which

10 is similar to the stream formed by the revo-.

luticn of the roll, except.that in the'case

" of the continuous body the stream may be

" moving in more or less of & straight. line

* and not revolving. The stream of moving

115 fluid in both cases however, possesses kinetic
"“energy which may be utilized. :

Tt will therefore be understood

closely. adjacent to a_roll which is rapidly
20 revolving in a fluid, that the textile contacts
with or.interferes with the free movement
- of the layer -or stream of fluid which is mov-
U ing with . the roll, then the. fluid- will be
ariven against and through the textile with
.25 great force due to the kinetic energy stored
© Within the revolving fluid layer. 'If urther-
more, if the textile is lead partially. around
the roll a pocket or enclosure is formed
within which the stream of fluid builds up a
50 very appreciable pressure which causes_the
fluid to pass through the‘textile. SR
Tt will also be understood that if a length
. of textile is drawn rapidly through the fluid,
a.body or element may be so -placed in the
55 path of the fluid stream drawn with the tex-
tile that the stream is. directed ot deflected
against the textile and that the fluid stream
‘may possess sufficient-energy to force the
fluid through the permeable testile. -
Furthermore, the positions of the perme-
able or textile element and the other element
or roll may be and in my machines and
method preferably
_other and fo the speed of the stream that
45 the stream is so directed. that part of the
- fluid passes through the permeable element
_and part passes between the elements to
, form a cushion on which the textile rides
““over the voll.. In the machines which I
50 have invented the stream of fluid is driven
between the permeable element. and other
- element . (the textile and - the roll) where
its forward motion is somewhat checked and
a pressure developed, which causes part of
55 the fluid to pass through the textile while
_another part of the fluid
the two elements to hold them apart. - Pref-
erably one element -is run so fast that its
skin friction creates the stream and the sec-

40,

" .00 ond element which is preferably the perme-

“able element is so positioned that it inter-
feres with the stream formed by the first
“‘element and is run at such a speed that it
i creates very little or no stream by itself but
. 65 impedes the flow of the stream created by

that if &
piece of textile such as cloth. is placed so:

are, so correlated to each.

yasses on between .
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the first elewent, thus ¢reating a pressure
between the elements and causing the fiuid

“to be driven through the permeable element.

In the particular type of machine which 1
- have chosen for the purposes of illustrating
in this instance the practice of my method,

I

I provide one or more rolls- which contact”. .

with the fluid and the textile or clothto be
treated is lead over or under or adjacent the
tolls.. The rolls are then revolved at such
a speed that due to the skin friction, each
of the revolving rolls draws a film of the
fliid around with it and forins a film ‘of
the fluid on the roll between ‘the surface of
the roll and the textile. Pressure is pref-
_erably exerted on the textile ‘tending to
foree it toward the surface of the adjacent

“roll and the roll may be and preferably 1s

“evolved so fast. that there is always a fili
‘of fluid between the surface of the roll and
the textile which prevents the textile -from
touching the roll. Under these eonditions
the textile is always riding on and enclos-
ing a' { :
and which is trying to pass through the
textile due to the kinetic energy of the re-
volving fluid layer. - Thus the voll acts as a
pump which forces liquid through the
textile. ’ o

1t will be appreciated that there are many
speeds at which the rolls may be operated
to force the fluid through the textile, which
speed:

such as ‘the resistance of the textile to the-

passage ‘of the fluid, the viscoscity of the
fluid and the smoothness of. the surface of
“the rolls. '

“mass of fluid which 1s under pressure.

depend upon several varying factors

5
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“Preferably the textile and rolls do not

move in the same direction with the same
speed so that there is a differential moction
between the textile and the adjacent voll
which -tends to
fluid stream and builds up a pressure
forces the fluid through the textile.

been found to be desirable to drive the rolls

It has.

decrease the speed of the -
which .

10

so fast that their fperipheral speed is.greater -

the textile in which case

than the speed o
the decrease in speed of

the textile causes

the fluid stream and the consequent building

up of the fluid pressure. It has also been
found to be desirable in some instances to
run the textile and rolls in:
tions in which case there is
“greater differential mction than where the
“oll and testile run in the same .direction.
In this latter case the textile exerts an excep-

stream.

opposite direc-~
obviously a much . -

115
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tionally strong retarding effect on the fluid .

It may be desirable in some inst;dhceé" to S

have the cloth touch lightly on the surface’
of contact. If this’
be run more slowly

" of the roll along one line
is desired, the rolls may
than usyal -and advantage
that the fluid will keep
from the roll where the fluid first contacts

taken of the fact

the textile separated

130,
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~ with the textile, but as the fluid grédﬁally

Cat

10

m

“textile.

passes through the textile a point is reached,

provided the rolls are run slow enough and’

the textile forced toward the rolls with suffi-
cient pressure, where there is no more fluid
to form the fluid layer, it all having been
lost by the slowing down effect of its con-
tact with the textile and its leakage there-
through. At the point where the fluid has
all been Jost, the textile will touch the roll.

The fluid may be circulated through the
fextile in various ways depending upon the
course in which the textile is passed adja-
cent to the rolls and the speed at which the
rolls are rotated.  The effect of changing
the speed of the rolls has been noted above.

Tt is desired to note here that if the textile,
is run over and under alternative rolls, the.

fluid may be. forced througli the textile first
from one side and then from the other.

In Fig. 1 of the drawings, three active or
pumping rolls, 1, 2 and 3 are shown al-
though any number may be used. They
may be driven in either direction, or some
of the rolls may be driven in opposite di-
rections, but as illustrated, in this fizure,
they are all driven clock-wise. The cloth 4,
however, is passed. over the first of the
pumping rolls; under the second roll and
over the third roll with the result that the

Alnid is forced from below the cloth upward-

ly through it by rolls 1 and 3 and down-
wardly through the cloth by roll number 2.
Thus the direction of the fluid through.the
textile is reversed during the treatment.
The rolls are preferably mounted in a
container 5 totally enclosed except for the
openings 6 and 7 through which the textile
respectively enters and leaves the container,
These openings are preferably of a size only
sufficient to permit the free passage of the
textile and thus the fluid only contacts with
the air at the small openings. To prevent as
far as possible the entrance of air into the
container flexible closures 8 and 9 may be
provided to rest lightly against the moving
The prevention of the contact of

- the air with the fluid may be extremely de-

s
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sirable where the fluid used in the machine
is such as would be damaged by contact with
the air.

1t has been found that in the normal op-
eration of the machine with a fluid such as
a water solution of a dye, there is a differ-
ence in the head of the finid of about 6
inches between the openings 6 and 7. The
walls of the container at the openings may be
extended as far upward as desired and the
container filled until the fluid stands in the
openings well above the top of the rolls, thus
causing the treatment of the textile with the
fiuid to take place under pressure. B

Cocks 10 may be provided to permit the
escape of gas entrapped during the filling
of the container or the operation of the ma-

@

chine, or to permit the addition of fluid
should such be desired.. Cocks 11 are pro-
vided for draining the container. Guide
rolls 12 and 18 are shown on the machines
llustrated in the drawings. They may be
used or not .as desired, but when used they
assist in keeping the textile straight and
smooth on the pumnping rolls. :

Fig. 2 illustrates a machine having the
auxiliary guide rolls 14, 15, 16 and 17, which
may be used where it is desired to have the
liguor pass through the textile in only one
direction. The auxiliary rolls may, it de-
sired, be of relatively small diameter as il-
lustrated, so that the textile passes adjacent
to only a small part of the circumference of
the active or pumping rolls. This arrange-
ment of rolls may be particularly desirable
where the textile is very thin, such as chif-
fon which might be torn if it were passed
adjacent to too large a porticn of a roll op-
erating at a high speed. '

Fig, 3 illustrates a machine which is sub-
stantially the same as that shown in Fig. 1
except that the center pumping roll 2" is
revolved counter clock-wise, that is opposite
to the pumping rolls 1" and 3" 'This ma-
chine 1s designed to change the divection of
flow of the fluid through the textile but as
the textile travels in the same direction as
the portion of the roll adjacent which it

_passes the retarding effect of the textile is

not as great adjacent to roll 2 in Fig. 3

it is adjacent roll 2 in Fig. 1. :
To illustrate the operation of machines of
the type disclosed above, I will state that
cloth has been dyed, washed, soaped and
otherwise treated while passing through the
machines at the rate of 34 yards per minute

as

with the rolls, which were 6 inches in Jiam- l

eter, revolving at a speed of 1000 revolutions,
per minute. The kinetic energy of the fluid
stream formed by rolls driven at this speed
is enormous and the force with which the
fluid 1§ driven against the textile is sufficient
to circulate the fluid through the threads
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which compose the textile and thus secure -

the treatment of the individual fibers with
the fluid.

* The rolls may be revolved by any suitable !

means. For the purposes of illustration the.
rolls are diagrammatically shown asrevolved
by gears.18 which are meshed with worm
gears 18’ which in turn are driven by means
of shaft S rotated by motor M. The rheo-
stat R is used for controlling the motor and
the power is obtained from the line I.. Obvi-
ously by selecting the gears any roll may

be driven faster or slower than any other

roll.

The textile may be drawn through the
machine by the rolls 19 and 20. As illus-
trated, only the bottom roll, which has the
greater area of frictional contact with the

textile, need be driven and the roll may

130



. fluid is violent.
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conveniently be rotated by the chain 21 and
sprocket 22 thus assuring an even’ and posi-
tive tension on the textile. o A

Tt has been found that the revolving rolls
both stir the.fluid and cause its circulation
within the container.- When the-rolls are
operated at a high speed the stirring of the
Obviously this stirring and
circulation maintains the chemicals, such as
the dye, or soaping substances or fillers,
very uniformly distributed in the fluid: so0
that the bath contains no_localities where

* the concentration’ of the chemicals is bigh

nor where the concentration is low. It has
been found that in instances where fresh dye,
or other chemicals or substances are intro-

“duced at one end of the container to make

20

up-for those. absorbed by the textile, they
are almost instantly distributed throughout
the entire fluid. The fluid within:the con-
tainer circulates in the direction:®f révolu-
tion of the largest uncovered area of the
rolls, provided the rolls are reyolved “at
the same speed For example, in Fig. 1 the
fluid would circulate from right to left along

- the bottom of the container and from left

30

to.right along the top of the container be-
cause the two pumping rolls niumbered 1
and 8 have their uncovered portions/ mov-
ing from right to left at the bottom of the

- container and the single roll numbered 2

- has its uncovered

(]
(573
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portion moving from left
to right along the top of the container.
Guide rolls usually do not operate at a speed
which is high enough to affect materially the

action of the pumping rolls’in circulating

the fluid. In Fig. 2 the circulation of the
fluid obvicusly would be from right to left
along the bottom of the container and from
left to right along the top of the. container
for the same reasons as stated above and in

" Tig.-3 the circulation would ‘be of the same

directions.

. Preferably when the machine is operated

45

for the purpose of dyeing cloth the container
is completely filled with the dye liquor.

" Such a condition is not absolutely necessary
- however, as the rolls will pick up a film of

50

fliid - providing they contact at any point

with the fluid.
By the words “fluid stream” occurring in

‘the specification and claims I mean such a

stream as is set up by a body moving

" through the fluid at a high rate of speed and

60
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not at the usual speeds at which cloth is

moved through jigs et¢..in the usual proc-:

esses of dyeing or otherwise treating a tex-
tile with a fluid.” . , -

Tn using the word -“textile” throughout
the specification and claims I have had~in

mind the definition of the word appearing.

in Webster’s Tnternational Dictionary,
namely, “that which is, or may be woven.
a woven fabric or 4 material for weaving,”
because the machine and process are appli-

1,612,698

cable not. 6n1'y to the ha‘ndﬁng'and tréating ’;

of woven, knitted, or braided fabrics, but

_also a series of ‘warps of other suitable yarns

from a beam, thus treating the yarns in a
similar manner to fabrics. . o

By the term “roll” as used in the specifi-
cation and claims, I mean to include a
smooth or substantially smooth roll which,
when rotated in ‘a fluid at a relatively high
rate of speed, forms a stream of the fluid
next to the surface of the roll primarily by
friction, and to exclude paddle wheels or
similar devices which are driven at the
usual relatively slow speed to splash the
fluid or move 1t due to the pushing action
of the impellers. ‘ ‘

T

80

Although a particular and preferred form .
of the invention has been described, it is’

recognized that modifications may be made
and it is distinctly to be understood that
the invention is to be construed as broadly

85

as the limitations in the claims taken in -

conjunction with the prior art may allow.
Tclaim: i -
1. In a method of dyeing a textile with a
fluid dye, the step which includes passin
the textile adjacent a roll contacting Wit]%

90

the dye, said roll having such-a movement. .

that there is differential motion between the
roll and the textile sufficient to force
fluid against the textile.

the’

95

9. In a method of treating a textile with .

a fluid, the step which-includes passing the
textile adjacent a roll-contacting with the

‘fluid. said roll having a greater peripheral

speed than the speed at which the textile
is moving and sufficient to force the fluid

-against the textile.

3. In a method of treating a textile with a
fluid, the step which includes passing the
textile adjacent a roll contacting with the

10(
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" fluid and revolving the roll at such a rate of .

speed -that a film of the fluid is maintained .

between the roll and the textile. - -

4. Tn a method of treating a textile with'

a fluid, the step which. includes passing the

10

textile adjacent a roll contacting with the .

fluid and revolving the roll at such a rate
of speed that a fluid film is maintained on
the surface of the roll and is of ‘sufficient
thickness to
ing the roll. . j , ,

%. In 2 method of treating a textile with
a fluid, the step which includes passing the
textile adjacent a roll contacting with the
fluid and revolving the roll at such a rate

15
prevent the textilé from toych- .

120

of speed that the fluid is forced through the -~

textile.

6. Tn a method of treating a textile with a

fluid the step which includes passing the tex-
tile. adjacent a roll contacting with the fluid

and revolving the roll at such a rate of speed-

that the fluid is forced against the textile. -
7. In a method of treating a textile with
a fluid, the step which includes passing the

125
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textile adjacent a .roll contacting with the
fluid and so revolving the roll with Tegard
to speed and direction of motion relative {o
the fabric that a fluid film is maintained

“on the surface of the roll, and, that a por-

tion of the fluid is-forced through the textile.

8 In a method of treating d textile with
a fluid, the step which includes passing the
textile adjacent a roll contacting with the
fluid and so revolving the roll with regard
to_speed and direction of motion relative to
the fabric that a fluid film is maintained

on the surface of the roll; which film is of

sufficient . thickness to prevent the textile
_from touching the roll, and that a portion of

. the fluid is forced through the textile.

20
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9. In a method of treating a textile with a
fluid, the step which includes passing the
textile adjacent a roll contacting with the
fluid and revolving the roll at such a rate
of speed that a fluid film is maintained on
the surface of the roll which film is of sufli-
cient thickness to prevent the textile iromn
touching the roll, and that a portion of the
fluid from -the film is forced through the
textile, - :

--10. In a method of treating a textile with
a fluid, the step which includes passing the
textile adjacent a roll contacting with the

@

15. In a method of treating a textile with

a fluid, the step which incldes passing the -

textile adjacent a plurality of rolls contact-
ing with the fluid, at least one of the rolls
revolving in a direction opposite from an-
‘other and at a speed sufficient to force the
fluid through the textile.

16. The method of circulating a fluid
through a permeable element which includes
providing two elements one of which is
permeable to the fluid, moving one of the
elements in the fluid with suflicient speed to
draw with it by friction sufficient Huid to
form a moving stream, and so interposing
the other element in the path of said stream
that the fluid is directed against the perme-*
able element. : , '

17. The method of circulating a fluid
through a permeable element which includes

<providing two elements one of which is per-

meable to the fluid, pressing one of the ele-
ments toward the other, and moving one of
the elements in the fllud and adjacent the
other element with sufficient speed to draw
with it by friction sufficient fluid to form a.

. continuous moving stream tending to hold

the elements apart. )
18. The method of circulating a fluid
through a permeable element which includes

30 fluid and revolving the roll at such a rate of providing two adjacent elements one of

38
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speed that a fluid filin is maintained between
the roll and the textile and a portion of the
fluid from the film is continually forced
through the textile.

'11. In a method of treating a textile with
a fluid, the step which includes passing the
textile adjacent a.roll contacting with the
finid and moving the surface.of the .roll
in the direction different from the direction
of movement of the textile with sufficient
speed to force the fluid against the textile.

12. In a method of treating a textile with
a fluid, the step which includes passing the
textile -adjacent.a roll contacting with the
fluid and moving the surface of the roll in

" a direction opposite to the direction-of move-

50"

ment of the textile and at such a rate of
speed that a film of the fluid is maintained
between the roll and the textile. o

18. In a method of treating a textile with

" a fluid, the step which includes passing the

textile adjacent a plurality of rolls contact-
ing with the fluid, at lcast one of the rolls
‘revolving in a direction different from the

which is permeable to the fluid, and woving
one of the elements in the fluid with suffi-
cient speed to draw with it by friction suffi-
cient fluid to form a continuous moving
stream exerting pressure on the elements.
19. A machine for treating a textile with
a fluid comprising a container for the fluid,
a roll within the container for Contact with
the fluid and adjacent. which the textile
passes, means adupted to pass the textile
through ‘the container and means adapted
to so drive the roll that there is such differ-

ential movement between the textile and the

periphery of said roll as to force the fluid
against the textile.

20. A machine for treating i textile with
a fluid comprising a container for the fluid,
rolls. within the container for contact with
the fluid and adjacent which the textile
passes, means adapted to .pass the textile
through the container and means adapted
to so drive the rolls that there is such differ-
ential movement between the textile and the
periphery of an adjacent roll as to force the

- 85 direction of movement of the textile and at Huid against the textile.

80
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such a speed as to force the fluid against
the textile. ’

14. In a method of treating a textile with
a fluid, a step which includes passing the
textile adjacent a plurality of rolls contact-
ing with the fluid, the surface of at least
one of the rolls having a greater speed than
the speed at which the textile is moved and
sufficient to force the fluid against the tex-
tile, :

21. A machine for treating a textile with
a fluid comprising a container for the fluid,
a roll within the container for contact with
the fluid and adjacent which the textile
passes, means adapted to pass the textile
through the container and means adapted
to so drive the roll that the textile and the
periphery of the roll move in opposite direc-
tions at such speed as to force the fluid
against the textile: -
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_so drive the rolls that the periphery of

e

99. A machine for treating a textile with
a fluid comprising a container for the fluid,
rolls within the container for contact with
the fluid and adjacent - which the textile
passes, means adapted to pass the textile
through the machine and means adapted to
at

- least one roll moves in the direction opposi_te'
to the direction of movement of the texile

10
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25

30

and at such a speed as to force the fluid
against the textile.

93. A machine for treating a textile with
o fluid comprising a fluid container, a roll
within the container .for contact with the
fluid and adjacent which the textile passes,
means adapted to pass the textile through
the container, and means adapted to drive
the roll at a peripherial speed greater than
the speed at which the textile moves and suf-
ficient to force the fluid against the textile.

94. A machine for treating a textile with

" a fluid comprising a container for the flyid,
_ a roll within the container in contact

with
the fluid and adjacent which the/textile
passes, means adapted to pass the textile
through the container, and means adapted
to move the roll at such a rate of speed that
a film of the fluid is maintained betweetlth
roll and the textile. ‘ ‘

a fluid comprising a container for the fluid;
a roll within the container in contact with
the fluid and adjacent which the textile
passes, means adapted to pass the textile
through the container, and means adapted to

“move the roll at such a rate of speed thata

~ film of the fluid is maintained between the

40

~ a fluid comprising a container

- 46

. through the

50 -
.. rolls within the container in contact with

. passes with-different sides of the textile
. to different rolls, means adapted to pass

55

- 60

roll and the textile and is of sufficient thick-

- mess to prevent the textile from touching

the roll. o
96. A machine for treating a textile with
for the- fluid,
a roll within the container in contact with
the fluid and adjacent which the textile
passes, means adapted to pass the textile
container and means adapted to
move the roll at such a rate of speed that
the fluid is forced through the textile. =~ .
27. A machine for treating a textile with
a fluid comprising a container for the fluid,

the fluid and. adjacent “which the textile
next
the
textile through the container, and means
adapted to move the rolls in opposite direc-
tions at such rates of speed that-the fluid is

passed through the fabric first in one direc-

tion and then in another. :
- 98.,The method of treating a penetrable

_ element with a fluid which includes provid-
~ ing two elements, one of which is penetrable

o6

by the fluid, moving one of the elements in
the fluid with sufficient speed to draw with
it by friction sufficient fluid to form a mov-

95. A tnachine for treating a textﬂe with;

AN

1,612,608

'ing stréam,:
ment, in the path of said stream that the
fluid is directed against the penetrable ele-
ment.

29. The method 'of treating ‘a penetrable

_element with a fluid which includes provid-

ing two adjacent elements one of which is

-penetrable by the fluid, and moving one of -

the elements in the fluid with sufficient speed
to draw with it by friction sufficient uid
to form a continuous moving stream exert-
ing pressure on the elements. :

30. In a method of treating a textile with
a fluid, the step which includes passing the
textile adjacent to a roll contacting with
the fluid and revolving the roll at such a
rate of speed that the roll draws with it by

and so interposing the other ele-- -

70

75

friction a sufficient film of fluid to main- -

tain the film between the textile and the roll
throughout the area where the textile is ad-
jacent to the roll. -

" 31. In a méthod of treatin
a fluid, the step which incluges' passing the
textile adjacent to a roll contacting with the
fluid and revolving the roll at such a rate
of speed as to create a sufficient stream of

85

a textile with, .

90

‘fiuid substantially parallel to the surface of .

the roll to maintain a film of the fluid be-
tween the textile and the roll throughout the
drea where the textile is adjacent to the roll.
39. In a method of treating a textile with

a fluid, the step which includes passing the
" textile adjacent to a roll contacting with
the fluid and revolving the roll at such a

rate of speed that the roll draws with it by

friction a film of fluid having sufficient force

to penetrate the textile. - S
- 33, In.a method of treating a textile with
a fluid, the step which includes passing the
textile adjacent to a roll contacting with the
fluid and revolving the roll at such a rate
of speed that the
tion a film of fluid having sufficient force to
‘permeate thetextile. ' : :
34. In a method of treating a textile with

a fluid, the step which incjudes passing the.
textile adjacent to a roll contacting with
the fluid and revolving the roll at such a
rate of speed as to create a stream of fluid
substantially parallel to the surface of the
roll and having sufficient force to permeate
the textile. - . : '
35. A machine for

a fluid, including a fluid container, a roll
within the container for contact with the
fluid and adjacent which the textile passes,

3

100

105

roll draws with it by frie- .

110

116

treating a textile with

120

means adapted to pass the textile through .-

the container, and means adapted to revolve
‘the roll at such a rate of speed that the roll
draws with it by friction -a sufficient film of
fluid to maintain the film between the textile
and the roll throughout the area where the
+extile is adjacent the roll. :

36. A machine for treating a textile with
a fluid including a fluid container, a roll

125

130
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within the container for. contact with the
fluid and adjacent which the textile passes,
means adapted to pass the textile through
the machine and means adapted to revolve
the roll at such a rate of speed as to create
a sufficient stream of fluid substantially pax-
allel to the surface of the roll to maintain
a film of fluid between -the textile and the
roll throughout the arvea where the textile
is adjacent to the roll. _

37. A machine for treating a textile with
a fluid including a fluid container, 4 roll for

‘contact with -the fluid and adjacent which

the textile passes, means adapted to pass the
textile through the machine -and means
adapted te revolve the roll at such a rate
of speed that the roll draws with it by fric-
tion'a film of fluid having sufficient foree to
penetrate the textile.

38. A machine for freating a textile with

8 fluid, including a fiuid container, a voll

”

N -

for contact with ‘the fluid and =adjacent
which the textile passes, means adapted to
pass the textile through the container, and
means adapted to revolve the roll at such &
rate of speed that the roll draws with it by
friction a film of finid having sufficient foree
to permeate the textile.

39. A machine for treating a textile with
a fluid including a fluid container 2 roll for
contact with the fluid and adjacent which
the textile passes, means adapted to pass the
textile through the machine  and means
adapted o revolve the roll 2% such a rate of
speed as to create g stream of fiuid substan-
t1ally parallel to the surface of the rcil and
having sufficient force to permeate the tex-
tile. _ o :
In testimony that I claim the foregoing,
T have hereunto set my hand this 17th day
of December 1925. -+~ - . S

- WALLACE PATTEN COHOQE.
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