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1o all whom, it may concern.:

fie it known that I, Evéexe D. Jerree-
w0, u citizen of the United States, residing
at- Boston, in the county of Suffolk and
state of Massachusetts, have tavented cer-
tain new and useful Improvements in Appa-
ratus for Treating Fibrous Materials; and I
do'hereby declare the following to be a full,

~elear, und exact description of the invention,
such as will enable others skilled in the art
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to which it appertains to make and use the
Same. ) ) :

The pregent invention relates to an appa-
ratus Jor treating fibrous materials and
more particularly to an apparatus for beil-
ing, bleaching or dyeing textiles, paper pulp
and the like.

Tn treating textiles or paper pulp it is
usnal to boil the material in an atkali pre-
vious to the blenching operation ini order to
discharge as much of the eoloring material
as pessible before bleaching, to remove the
greases aud to soften the fiber. To secure
the most efficient and rapid chemical action
of the alkali on the materials, the materials
should he alternately exposed to a boiling
ot atkaline sciution and to live steam.” The
chaoinicar action due to alternatelv and re-
peatedly exposing the materials to the hot
alkabine solution and to the stenm is not
perfectly understood, but 1 have found that
such treatment removes the color and grease
from the matmrials mnch more rapidly than
boiling the materials in the alkaline solu-
tion withont withdrawing the materials
from the lauor and expesing them to the
steam during the boiling operation.  Simi-
larly, to promote the most advantageous and
pantd action of bleaching with a solution of
chiorid of time, commonly known in the
bieaching industrv as chemic, the materials
shoild he alternately and repeatedly satu-
rated in the chemic und exposed to the air
to zerate them.
iguor itself acts to bleach more rapidly if
air is hlown throngh the liquor to aerate it.

In the use of certain dyes, particularly the
indunthrin dve, the materials must be n-
pregnated with the dye and the color must
be set in & vacuum as the presence of oxygen
prohibits the proper chemical action.

‘The object of the present invention is to
produce an apparatis for treating fibrous

substances guch as textiles, paper pulp and-

the like. , L :
With the above object 1 view; ons feature

Moreover, the bleaching:

of the present invention relates to an appa-
yatus in which the materials are alternately
anu repeateuy immersed in and withdrawn
from a boiling alkaline solution so as to
alternately an§ repeatedly expose the mate-
rials to the action of the solution-and to'the
action of live steam.. ;
Another feature of the present invention
relates to an apparatus in which the mate-
rials may be alternately and repeatedly im-
mersed in and withdrawn from the bleach-
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ing liquor to alternately and repeatedly ex- .

pose the materials to the action of the
bleaching liquor and to the action of the air.

Another feature of the present invention
relates to an apparatus in which the mate-
rials may be thoronghly saturated in a dye
Im a vacuum, ‘

Still another feature of the present inven-
tion relates to the production of an appara-
tus in which the operation of boiling in
alkali, of bleaching, and of dyeing may be
carried on sequentially in the same appa-
ratis.

Other features of the present invention
relate to certain constructions, arrange:

“ments and combinations af parts hereinaf-

ter deseribed, the advantages of which will
be apparent to those skilled in the art from
the following description.

Referring to the drawings in which is
illustrated the preferred embodiment of the
present invention; Figure 1 is a side view
taken partly in vertical section of the appa-
ratus; and Fig. 2 is a vertical section along
the line 2—2 of Fig. 1. ’ ]

Agillustrated in the drawings the appars-

tus comprises a tank which is adapted to be

partially filled with liquor, a drum for hold-

*ing the materials rotatably mounted in the

tank, retainers for keeping the mass of ma-
terials from turning in the drum .as the
‘drum is rotated and various, auxiliary «.-
vices such as a heater for boiling an alkaline
solution in the tank, ports for blowing air
under nressure into the tank when bleach-
ing is being carried on, and a connection to
a vacuum pump for creating a vacuum for
dyeing. i

The illustrated apparatus is described as
follows: The tank 4 is a gas-tight horizon-
tally disposed cylindrical receptacle having
crowned ends. Within the tank is a cylin-
drical drum 6 which is rotatably mounted by
mesns of shafts 8 which are journaled in
braciéts 10. The bearings of the shafts 8
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are provided with stuffing boxes 12 to pro-
vide a steam- and air-tight bearing. A pul-
ley 14 is mounted on one of the shafts 8 for
rotating the drum 6. A large number of
perforations 16 ave formed in the drum 6 so
that the liquor has free access to the fibrous
waterial which is packed in the dram. The
tank 4 has a manhole provided with a steam-
and air-tight cover 18 and the drum 6 has a
similar manhole which is closed by a cover
20 so that access may be had to the interior
of the drum 6 to pack and remove the mate-
rials to be treated. After the drum is
packed with the material to be treated, the
tank is filled about half full of liquor. Re-
tainers are provided inside the dran to hold
the mass of materials from turning about
inside the drum under the action of gravity
as the drum is rotated so that as the drum
rotates the mass of materials is rotated with
the drum and the different parts of the mass
are alternately immersed in and withdrawn
from the liquor in the lower half of the tank.

These retainers include a hollow inwardly.

projecting fin 22 and a number of pipes 21
extending across the interior of the drum.
The fin 22 consists of a substantially V-
shaped sheet of metal, the edges of which are

- flanged and secured to the drum 6 by means
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of rivets 26. The fin 22 is provided with a
large number of perforations 28, and, as the
base of the fin spans one horizoutal row of
the perforations 16, a free passage is pro-
vided for the liquor through the interior of
the fin 22 into the material sitvrounding the
fin. ‘Fhe fin 22 therefore not only acts to
prevent the materials from turning in the
drum as the drum is rotated but also assists

in-a more thorough penctration of the mass’

of materials by the liquor. The pipes 21
perforn a simnilar function in preventing the
materials from turning about in the driun
and assisting in a more thorough impregna-
tion of the materials with the liquor. "The
pipes 24 have gpen ends extending outside of
the drum and ave provided with a Jarge
number of perforations 30. Tn packing the
drum, the drum is turned to the position
shown in Fig. 2 ar " the manholes are open
and the material is packed in until the dram
is half full and then the pipes 24 are put in
place. In puiting a pipe in place one end
of the pipe is pushed out through the pipe
receiving hole 32 and the other end’ of the
pipe is brought opposite the pipe receiving
hole 34 in which it is placed. A collar 36
prevents the pipe from being pushed too far
out through the hole 34.  After the pipe is
thus pushed in the hole 34, a cotter pin 38 is
placed through a hole in the pipe to hold it
in place. A heating chamber 40 is provided
beneath the tank 4 to heat the liquor in the
tank when the materialg are to be ‘boiled.
The heating chamber 40 is a closed cvlin-
drical receptacle containing a steam coil 42,
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The heating chamber 40 is connected with
the bottom. of the tank 4 by means of con-
necting pipes 44 and 46. There are two con-
necting pipes 44 which extend from the bot-
tom of the tank 4 to the top of the heating
chamber. .\ single pipe 46 extends from the
bottom of the tank 4 to near the bottom of the
heating chamber. The heated liquor rises
through the pipes 44 and is displaced by the
colder liquut coming downward through the
pipe 46. A safety valve 48 is provided to
guard against excessive steam pressures when

the liquor in the tank 4 is boiled by means of

steam coil 42. A pipe 50 is provided

“through which the different treating liquors
A pipe 52 1s pro-.

may be run into the tanik.
vided for the admission of wash water and a
pipe 54 is provided for draining off the wash
water.

The bottoin of the tink 4 is provided with
a number of ports 60 for the introduction of
compressed aii which is supplied through a
pipe 62 for use in aerating the liquor and
the materials in bleaching. The safety
valve 48 furnishes a convenient device for
maintaining the pressure in the tank while
the compreséed air is being blown through

it. At the top of the tank 4 a pipe 70 leagds

to a vacuum punip to create a vacuum in the
tink when it is used for dyeing.

The apparatus having been specifically de-
scribed, the operation will now be set forth
as a series of steps including boiling with
alkali, bleaching with chemie, and dyeing.
The manholes 18 and 20 are opened and the
drum 6 is packed with the material to be
treated such as textiles, rags. paper pulp or
the  lilke. The alkaline solution is run
through the pipe 50 until the tank 4 is aBout
half full, after which the manholes are
closed and the drum 6 is rotated. Live
steam is admitted into the coil 40 to hoil the
allkaline solution in the tank., "The alkali in
the tank is kept boiling and the drum is
slowly rotated until the color has been dis-
charged and the grease has been removed
from the materials.  Ducing this boiling op-
eration the materials ave alternately exposed
to the bouing alkaline solution and to the
Iive steam which is hoiled off from the solu-
tion and fills the upper half of the tank 4.
The alternate and repeated action of liquor
and steam on the materials rives the proper
chemieal reactions to quickly start and re-
move the color and grease from materinls.

After the alkaline boiling is completed,
the alkali is drawn off and wash water is
run through the tank 4 by means of pipes
52 and 54 and the drum 6 1s rotated to wash
alkali from materials. Then the water is
shut off and chemie is run into the fauk 14
through the pipe 50 until the tank is about
half full. After the chemic is run into the
tank the compressed air is admitted threugh
the pipe 62 and ports 60 into the botton of
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5 bleaching operation.
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_the tank 4. and “bubbles up through the

chemic and around the drusn 6, escaping
through the safety valve 48. The drum 6
is,  of course, slowly rotated during the
Since the materials

. are alternately immersed and withdrawn
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from the chemie, as the drum is rotated, a

-thorough and repeated saturation and aera-

tion of materials. takes place. Moreover,
since the aeration takes place under pres-
sure, the chemical reaction due to the pres-
ence of air is accentuated since compressed
air has a greater chemical reaction on the
saturated material than air at atmospheric

: pressure. The compressed air, as it bubbles

through the chemiec bath also acts to thor-
oughly aerate the chemic itself which also
assists its action in bleaching. After the
materials are bleached, they are washed by
water circulating through the tank 4 from
the pipe 50 to the pipe b4 until the chemic
is thoroughly washed from materials.. With
the ordinary sorts of materials such as white
cloth, rags or paper pulp, the materizls will

‘be removed from-the drum after the bleach:

" However, if the material is to be dyed and
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particularly is to be dyed with the indan-
thrin dye, it is left in the drum 6. The
water is drained from the tank and the
valves closed so that the tank 4 is air-tight.
Then the valve in the pipe 70 leading to the
vacuum pump is opened and the tank 4 is

exhausted to a high vacuum, after which the

indanthrin dye is run in, through the pipe
50 and the materials are. thoroughly sat-
urated with the dye by the rotation of the
drum 6 which acts to alternately immerse
and withdraw the materials from the dye.
Since the tank is air-tight, this dyeing oper-
ation can be carried on in a high vacuum

and the ‘dye be set under the most advan--

tageous 'conditions.

While the apparatus illustrated in the.
.drawing is capable of use for the three oper-

ations of alkaline boiling, of bleaching, and

" of dyeing, it will bs evident that by omitting
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or not using some of the accessory parts

such as the vacuum pump, the: heating
chamber or the compressed air supply, the
apparatus may be used to perform a single
gne of the abOve operations or two of them

Witheut the third. -

While the preferred embodiment of the

invention has been -specifically illustrated.

and described, the present invention is not,
however, limited to the illustrated construc-

tion but may be embodied in other struc-

tures within the scope- of the invention as
defined in the following claims: -~

I claim— . t

1. An apparatus for treating fibrous ma-
terials, having, in combination, a closed gas-

tight tank adapted to be partially filled with.

a treating liquor, and means for alternately
immersing the materials in the treating

- 3

liguor and withdrawing theém from thé
liquor comprising s drum for holding the
materials rotatably mounted in the tank and
adapted to be partially immersed in the
liquor, and means for prev-nting the mass 79
of material from turning in the drum as it
rotptes and for assisting the penetration of
thé materials by the liquor comprising per-
forated pipes extending across the drum and
having open ends for leading the liquor into. 75
the mass of the materials, and mechanism
for rotating the drum.

2. An apparatus for treating fibrous ma-’
terials, having, in combination, a gas-tight
tank adapted to be partially filled with so
treating liquor, and means for alternately..
immersing the materials in the treating
liquor and withdrawing them from the
liquor comprising a drum for holdi;xl% the
materials rotatably mounted in the tank and 85
adapted to be partially immersed in the
liguor, and means for preventing the mass
of materials from turning in the dfum as it
rotates and for securing the penetration of
the liquor into the miterials comprising a'90
perforated member extending into the mass
of thie materials and open to allow the pas-
sage of the liquor into the member and
through the perforations into the materials.

3. An apparatus for treating fibrous ma- 95
terials having, in combination, a closed tank
adapted to be partially filled with a treat-
ing liquor, megns for alternately immersing.- .
the miaterials in the treating liquor and
withdrawing them from the liquor compris- 100
ing a drum for holding the materials rota-
tably mounted in the tank and adapted to be-
partially immersed in the liquor, and means
for assisting the penetration of the materials
by the liquor including a perforated pipe 104
extending into the mass of matérials in the
drum. o : - :

4. An apparatus for treating fibrous ma-
terials having, in combination, a closed gas-
tight tank adapted to be partially filled with 11¢
@ treating liquor, means for boiling the
liquor in the tank to drive out the air so that
the tank is filled with boiling liquor and
with Jive steam, & valve for preventing the
free pe of steam from the tank so that 116
the steam in the tank is maintained under
pressure, and means for alternately subject-
ing the materials to the repeated and suc-
cessive: action of the boiling liquor at the
bottom of the tank and of the.live steam at 120
the top of the tank comprising a drum for ’
holding the materials, rotatabiy jmounted
in the‘tank and adapted to be partially im-
mersed in the boiling liquor and mechanism
for rotating ¥he drum. _— '

- 5. A apparatus for treating fibrous ma-
terials having, in combination, a closed gas-
Light tank adapted to be partially filled with
a treating liquor, means for boiling the
liquor in the tank to drive out the air so'that 130
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* the materials to the repeated and

~ the tank comprising
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the tank is’ filled with boiling ligpor ani
with live steam; and means Hfor subjecting
suceessive
action of the boiling liquor at the bottom of
the tanl and-of the live steam’ at the top of
a drum. for holding the
materials; rotatably mounted in. the tunk
and adapted to be partially immersed in the
boiling liquor and mechanism for rotating

‘the drum.:

- 6. An apparatus for bleaching fibrous ma-

terials having, in combination, a closed -
tight tank-adapted to e partially filled with
a bleaching liquor, means for maintaining
a circulation of air,under pressure through
the tank during
eration; and means for

subjecting the mate-
rials to the repeated

and successive action of
the bleaching liquor and the compressed afr
comprising a drum. for holding the mate-
rials, rotatably mounted in the tank and
adapted to be partially immersed in the
Mquor  and  mechanism  for rotating the
drum. :

T An apparatus for bleaching fibrous ma-

terials having, in combination, a closed gas-
tight tank adapted to be partially filled with

.« bleaching liquor, means for maintaining

a cireulation of aiv- under pressure througl:
the tank during a part of the bleaching op-
eration. inclnding an air port beneath the

&

a part of the bleaching op--

1,128,451

Biquor level so that the bleaching Tiquor js -

zeans for
e materials Lo the repeated and
5 ion of the bleaching tiquor s
the comipressed air comprising u drum for
holding the materials, rotatably momnted in
the casing and adapted to pe partially in;-
mersed in the liquor and mechanism for ro-
tating the drum. f ' ,

8. An apparains for bieaching fivrous mi-
terials having, in combination. a closed gas-
tight tank adapted to be pau
a bleaching lignor, me s
a civeulation of air un ler pressure
the tank during a part of the bleaching op-
eration including an’ inlet for

HErt

acrated with compressed air.
eting t)

venting the free escape of air from the tank
so that the air in the tank is maintained under
pressure, and means for subjecting the ma-
terials to the repeated and suceessive action
of the bleaching liquor and compressed air
compiising a drum for holding the mate-
vials rotatably mounted in the tank ‘and
adapted to be partially immersed in the
liquor, and mechanism for
drum.’ .

EUGENE D. JEFFERSON. »

Witnesses: .

Horacy Vix Ewveuex
Grorae I, Srepersg,

compressed.
alr and an air outlet having’a valve for pre--
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