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To all whom it may concern.:

Be it known that I, Hanxs R. AnpEgs, a
subje ¢ of the Emperor of Austria, and resi-
dent of Perth Amboy, county of Middlesex,
State of New Jersey, have invented certain
new and useful Improvements in Processes
of and Apparatus for Treating Fibers, of
which the following is a specification:
"My invention relates generally to proc-
esses for treating fibers by means of solu-
tions, as for instance in bleaching processes
with solutions containing active oxygen, and
to apparatus for carrying said processes into
effect. .One of the principal objects of this
invention is the provision of an ‘improved

process wherein a great saving in time is -

achieved owing to certain ways of circulat-
ing the bleaching liquor and the like through
the goods. A further object is $o very con-
siderably reduce the volume of bleaching
liquors necessary to be used, whereby great
economy in the process is effected. These,
together with such other objects as may here-
inafter appear, or are incident to my inven-
tion, I attain by certain means a preferred
form of which is illustrated in the accom-
panying drawings, wherein: '
Figure 1 is a transverse section, parts be-
ing shown in full lines and parts being

broken away of one form of apparatus em-

bodying my invention and by which my
process may be practised. ‘

Fig. 2 is a sectional view through the ap-
paratus on the line 2—2 of Fig. 1. :

Fig. 3 is a cross section through another
form of apparatus on line 3—8 of Fig. 4.

Fig. 4 is a transverse section of the appa-
ratus shown in Fig. 8 on the line 4—4 of
Fig. 3. ‘

Fig. 5 is a detail sectional view on the
line 5—5 of Fig. 3. .

‘Fig. 6 is a detail sectional view on the line
6—6 of Fig. 4. '

Fig. 7 is a perspective view of the interior
arrangement of the apparatus shown in
Fig. 3. , ‘

Similar numerals of reference indicate
similar parts throughout the various views.

In the drawings 1 indicates a vessel, prei-
erably of cylindrical form, made of wood,
steel or other suitable material, mounted on
suitable bases 2,2 carrying supporting roll-
ers, 3, 8, engaging tracks 4, 4 on the cir:

cumference of vessel 1. The vessel may be
rotated by means of rack 5, engaging pinion
6 on shaft 7 in the usual way. The nature
of the liquors with which the fibers are to
be treated may of course be of the most
varied character and as the weights of the
material are also very considerable both fac-
tors must be taken into consideration. It is

therefore sometimes necessary to use a cer--

tain material for'vessel 1 and to protect the
inside thereof with a coat of paint, bakelite
or other suitable material resistant to the
effects of the bleaching liquor, or to use other
material for said vessel exhibiting the same
resistance but without the necessity of such
interior protecting coating, as for instance
wood, soapstone, porce!ain, earthen-ware and
the like substances. Co

The interior of the vessel may be divided
into a plurality of preferably equal spaces
by suitable partition 8, the partitions being
made of material corresponding with that
of the vessel or the vessel and its interior
coating as the case may be.

For the better understanding of the proc-
ess I shall first describz by way of example
the construction of the apparatus shown in
Iigs. 1 and 2 wherein the interior of the ves-
sel 1 is divided into two substantially equal
chambers 9 and 9%, and after having shown
the operation of the process by means of .this
apparatus I shall further describe a modified
form of the apparatus in which the interior
of ‘the vessel 1 is divided into four cham-
bers. - :

In the modification showing two substan-
tially equal chambers (Figs. 1 and 2), it
is evident from Fig. 2 that the partitions 8
do hot meet each other at their mner edges
but leave an open center space 10 to receive
a heating coil 11 of lead, tin or like suitable
material.

The coil is incased in the central space 10
by means of a suitable shell 12 also made
of resistant material and. secured to parti-

tions 8. The space or channel thus formed

is provided with two openings 13 and 14
serving as an entrance and an exit and
placed diagonally opposite each. other -at
opposite ends of the shell. Space or chan-
nel 10 opens into a chamber 15 closed by a
cap 16, at the lower end of which there is
pipe 17 provided with suitable valves per-
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mitting admission of liquor, water, etc., into

said chamber 15; heating coil 11 passes
through suitable stuffing boxes in the head
of cap 16; the walls of chamber 15 are pref-
erably integral with vessel 1 and rotate
therewith, suitable liquid tight connection
being made between said chamber and cap
16, which latter is mounted upon standard
or base 18. ' A

An outlet 19, closed by a suitable cover,
and a man-hole 20, closed by a detachable
cover, is provided for each of chambers 9

“and 9%

The operation of the apparatus set forth,
as for instance when used in carrying out

" bleaching processes, will now be described.

" possible.
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The material to be bleached is packed into
the two chambers 9 and 9* as uniformly as
The man-holes are then closed,
and the vessel started to rotate. Bleaching
liquor is then permitted to flow from a res-
ervoir ‘(not shown) through pipe 17, chan-

nel 10 and openings 13 and 14 into cham-

bers 9 and 9* until the liquor has risen to
the proper height in the vessel, filling the
same to about half its height. In whatever
direction the latter is rotating the bleach-
ing liquor will be drawn from the ascending
chamber, for instance 9, into the descending
chamber 9* by passing through opening 14,
channel 10, and opening 13, or vice versa.

Thus the bleaching liquor travels continu-
ously from one chamber to the other dur-

ing the process and as the liquor always
passes along coil 11 as it goes through chan-

* nel 10 its temperature may conveniently be
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regulated by passing steam through coil 11.
In the majority of cases heating by indirect
steam will be the more preferable course,
though heating by direct steam will be a
necessity in many other cases.

In order to meet this exigency a valve 21

is provided in pipe 17 so that direct steam
may be admitted whenever necessary. As
soon as the process is finished: the bleaching
liquor is run off through .opening 19 and
washing water is admitted through pipe 17.
After the finished goods are sufficiently
rinsed in the same way that the bleaching
liquor passes over the goods during the
bleaching process, the water is also run off
through opening 19, whereupon the vessel

. is emptied and refilled for a new operation.
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Having deseribed the principle of the
process and one way of carrying it out in
actual work, I shall now describe a modifica-
tion of the.apparatus showing a way of
practising the process in connection with a

eater number of chambers than two, for
Instance, four, as used when great quantities
of goods are to be treated. Such an arrange-
meént is illustrated in Figs. 8 to 7 inclusive.

It is evident from a comparison of Figs. 3
to 7 with Figs. 1 and 2, that the apparatus
having four chambers is constructed on the

same principles as that in which two cham-
bers are employed. -

The inner space of the vessel in Figs. 3-7
is divided by partitions 8, 8%, 8 and 8¢ into
four substantially equal chambers. As is ob-
vious from Fig. 4, these partitions do not
meet in the center, but leave a free space sur-
rounded by a cylindrical steam jacket
formed between suitable walls or shells 22
and 23. :

This jacket is made of suitable material,
as for instance, tin, lead or any other suit-
able material resistant to the action of the
liquor; it serves as a heating device by
means of steam passed through the same
while the liquors pass along both its inner
and outer walls, as hereinafter set forth.

In order to cause an eflicient and well
regulated heating of the liquor, semi-circu-
lar spaces or channels 24 and 24* are pro-
vided around outer wall 22 of the steam
jacket by means of suitably bent or curved
shells made of material corresponding in its
properties with that of the partitions. The
shells forming the outer wall of channels
94 and 24*, are mounted 'on the partitions
as shown in Figs. 8 and 7,and as hereinafter
more particularly described. The central
space, within the steam jacket, is divided
into two substantially equal longitudinal
channels 25, 25%, by means of partition 26,

In order to effect communication between
the various chambers and the channels 24
and 24* and 25 and 25%, respectively, the
steam jacket is provided with various open-
ings permitting ths passage of the liquor

‘from chamber. to chamber during the rota-

tion of the vessel. In order to insure the
accurate flow of the liquor to bring about the
desired result, I have provided sub-parti-
tions 27, 27* and 28, 28* corresponding in
material to the partitions 82, 8, etc.; it will
be noted that the sub-partitions 27 and 274,
and 28 and 28° are arranged one at each end,
but on opposite sides, of the respective par-
titions 82, 8° 8° and 89, and that the lines
of intersection of each pair of sub-parti-
tions with the partition on which they are
mounted are parallel to each other; that is,
the two sub-partitions 28° for example, at
opposite sides of partition 8% extend in
planes parallel to each other (Fig. 7). The
sub-partitions are preferably arranged at
an angle of about 45° to the main partitions,
one edge of each of the respective sub-parti-
tions having a liquid-tight joint with its co-
operating main partition and the other edge
a similar connection against the end wall of
vessel 1. As the. sub-partitions do not reach
quite to the wall forming the periphery of
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vessel 1, channels are thus formed between

the end walls of vessel 1 and the partitions
with an opening at one end adjacent the
peripheral wall of the vessel.

Partitions 8* and 8 extend from the walls 130
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of vessel 1 inwardly to the channels 2
and 25° respectively, thus forming a por-
tion of the walls of circumferential chan-
nels 24 and 24° respectively. Subpartitions
27, 27 (diagonally opposite each other, but
on opposite sides of partition 8*) and sub-
partitions 272, 27+ (diagonally opposite each
other, but on opposite sides of partition 8°)
also extend inwardly to channels 25 and 25°
respectively.

- Partitions 8° and 8¢ extend from the walls
of vessel 1 inwardly to the channels 24 and
24 respectively. ~ Sub-partitions- 28, 28,

" (diagonally opposite each other but on oppo-

site sides of partition-8°) and sub-partitions
287, 28* (diagonally opposite each other but
on opposite sides of partition 8¢) extend in-
wardly to channels 24 and 24* respectively.
Inasmuch as the sub-partitions 27, 27, 272,
272, 28, 28, 28* and 28 end a short distance
from the walls of vessel 1, it is evident that
they form, in connection with the respectiva
partitions, a net of channels which permit
the liquid, if the vessel rotates, to pass in a
cycle through the various chambers of said
vessel. Thus, if the vessel rotates in a clock-
wise direction, the liquid runs from—say
chamber 29—through channel 362 into chan-
nel 24%, thence through channel 24* and out
through the corresponding channel ‘36, at
the opposite end of channel 24* from the
entrance of channel 862 thereinto, into cham-
ber 35. From the latter chamber the liquid

‘passes through channel 34* into channel 252,

thence through channel 25® and out through

- the corresponding channed 84, at the oppo-
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site end of channel 25 from the entrance of
channel 34* (chamber 35) thereinto, into
chamber 33. Similarly the liquid may pass
from chamber 38 through channel 82° into
channel 24, thence through 24 and out
through the corresponding channel 32, at
the opposite end of channel 24 from the
entrance of channel 82* thereinto, into cham-
ber 81. Finally the liquid travels from
chamber 31, through channel 80% into chan-
nel 25, thence through channel 25 and out
through channel 80, at the opposite end of
channel 25 from the entrance of channel 30¢
thereinto, back into chamber 29.

It will be noted that the liquid in its
passage through the apparatus and through
the respective chambers thereof is caused to
take a successive series of diagonal paths,

thus exposing the contents of the respective '

chambers to an exceedingly efficient wetting
process.

Man-holes 87 and 88 respectively are pro-
vided in about the center of partition 8% and
8, in order to permit the proper packing of

‘the chambers. The man-holes are adapted

to be closed by detachable covers 872, 38, re-

spectively. : :
The vessel 1, in this medification is pro-

vided with a cylindrical rim 3¢ which car-

&

ries a tightly fitting cap 40, which is held
stationary by a suitable arm 41 while vessel
1 is rotating.

A pipe 41* passes through the center of
cap 40 and is provided with a valve 42 ad-
mitting liquor into the lower channel 25¢,
partition 26 being upwardly bent to prevent
the liquor from entering the upper channel
25, thus regulating the flow of the liquor in
the desired way. Cap 40 also carries a pipe
43 having a valve 44 for admitting steam
into the steam jacket between walls 22 and
23, as well as an exhaust pipe 45 with
valve 46, .

The operation of this four-chamber vessel
is practically the same in every respect as
that of the two-chamber vessel.” As soon as
all the chambers are properly packed with
the goods, the vessel is caused to rotate clock-

-wise and sufficient liquor is admitted so as

to thoroughly wet the goods. As soon as
this is effected the vessel is stopped and more
liquor is added so as to just fill one cham-
ber, for instance chamber 29.

The vessel is then started again for the
operation of the process. Suppose chamber
35 to be completely filled ; then owing to the
continuous, though very slow rotation, the
liquor is caused to pass through the channel
347 into channel 25¢, thence along the walls
of the heating jacket toward the opposite
wall of the vessel and to descend through
channel 84® into chamber 83- gradually fill-
ing the same. When partition 8" has as-
sumed a horizontal position all the liquor
has passed completely in the manner de-
scribed into chamber 83 whence as partition
8° ascends, it leaves at the rear of chamber
33 through channel 329 into channel 24 and
flows toward the front wall of the vessel
being simultaneously heated while passing
along the walls of the steam jacket and

finally entering chamber 81 through channel:

32 formed in the front of the vessel. The
turther course of the liquor is similar to the
manner described above, up to the end of
the process; the further steps for rinsing
the goods with water and subsequently treat-
ing the same with other liquors, for instance
with sizing liquors or with dyeing baths,
etc., as the case may be, for finishing the op-
eration are also performed in the same way.
Bleaching apparatus preferred up to now
has consisted usually of a container with a
false bottom and partitions having perfo-
rations, to receive the goods, the bleaching
liquor filling the container and being
usually circulated through the goods by
means of a pump or like means. .
* In this type of apparatus the proportion

~of liquor to the wetted out goods is about

four to ten times by weight of the former
to one by weight of the latter, The use of
a pump of course always guarantees a cer-
tain circulation, but there are certain short-
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comings which greatly reduce the beneficial
action of the circulation as it is always found
that channels are formed owing to the force
of the liquor, especially when the goods are
tightly packed.  As soon as such channels
are formed, and their formation cannot be
completely prevented even with the great-
est care, the action of the liquor on the goods

* is practically next to nil because the goods
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remote from the channels meet only a little
or no supply of liquor whereas the goods
adjoining the channels are too much ex-
posed to it and thus consequently suffer in
strength and appearance.

There is another type of bleaching ma-
chine in which the goods are put into a
frame work or in a perforated container,
either of which are rotated in anether con-
tainer filled with the bleaching liquor, so
that the rotating part of the machine is im-

“mersed up to or a little over the axis, It is

obvious that in such a type of machine a
considerable dead space is left between the
outside container and the rotating part of
the machine. The resulting drawbacks are
considerable, for an unnecessarily large
amount of the liquor decomposes prema-
turely without any beneficial effect and thus
stamps this type of apparatus as extremely
wasteful for solution containing active
oxygen for instance.

The proportion of liquor to the goods in
such apparatus is unusually high, for ‘in-
stance it often takes from eleven to sixteen
times the weight of liquor to one part by
weight of the goods and very often the pro-

" portion is even more disadvantageous, and

yet there is in these apparatus a poor perco-
lation of the goods by the liquor inasmuch
as the liquor follows the line of the least re-
sistance during the circulation.

The well known type of machines for

bleaching piece goods, having one reel above

and one under the liquor, are also poor in
economy as the proportion of liquor to
the goods is about 6 or more : 1. All such
shortcomings as unnecessarily great volumes
of liquid, dead cornmers, channels, etc., are

avoided by my new process of bleaching.

Owing to the very slow rotations of the con-

tainer, making about one to two revolutions
per minute, a motion of the bleaching liquor
1s induced which is different from that
achieved in any other bleaching apparatus
used up to now. It is evident that, as a
chamber ascends the bleaching liquor is in-
clined to follow the motion of the wall, but
subsequently falls back and cascades evenly
all through the goods toward the center of
the vessel, in the modification shown in
Fig. 2, entering the channel 10 through
opening 14 and leaving on the other side
through the opening 13, spreading through
the goods in the descending chamber and
penetrating the same from the top (i. e.

v
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from the middle axis) toward the bottom.
In the modification shown in Figs. 3-7, as
soon as the partitions 8* and 8, for example,
are in the horizontal position, chamber 29 is
practically empty of bleaching liquor and
is descending, whereas chamber 31 is now
ascending. It is obvious that at this point
chamber 81 is completely filled with the
bleaching liquor and that when the latter
has entered chamber 29, (in the manner
heretofore described) each particle of goods
in chamber 31 has already actually been ex-
posed to the bleaching liquor under the same
conditions, and to the same extent as every
other particle.

Should air accumulate in the apparatus it
may be discharged and the pressure relieved
by any suitable means, such as a valve con-
trolled opening in the walls of the vessel
(not shown).

Owing to the laws of gravity the bleach-
ing liquor has to force its own way through
the goods and as this is effected in a gentle

* way as compared with the pressure exerted

by pumps, the liquor filters evenly through
the goods. The rotation of the containing
vessel is usually caused to go in one direc-
tion, but it may be changed at will to go in
the opposite direction so that the flow of the
liquor may thus be reversed, although, as
is cbvious, even with the rotation in one
direction the course of the liquor is periodi-
cally changed in a diagonally opposite di-
rection thereby alternately fully immerging,
during such interval, all the fibers in any
one of the chambers, thus exposing each
and every particle of the goods to the bleach-
ing action under like conditions, the result
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being a most desirable uniform whiteness of .

the goods, preserving at the same time the
original strength of the fibers practically
unaltered. Further and quite material fac-
tors in the new process are the certainty with

which the operator can rely on the positive’

outcome .of the desired result, the consider-
able reduction of the time in the operation
of other processes, the enormous reduction

.of the volume of bleaching liquor applied

and the perfect utilization of the available
oxygen of the bleaching liquor, as well as the
considerably lower cost of installation.
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The very considerable increase in economy |

in my new process as compared with the

processes of the prior art resulting from the .

enormous reduction in the volume of liquor
necessary for the operation of the process is
especially .to be noted. Whereas the old
processes needed a plurality of volumes of
liquor in proportion to the volume of goods,
my process reduces such proportion to only
a fraction of that of the. volume of the

- goods. For instance in the two chamber ap-

paratus illustrated in Fig. 2, I need liquor
only to the amount of about one-half the
volume of the goods and when there is a
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sufficient mass of goods to necessitate the
operation of a large four chamber apparatus
I need an amount of liquor which is ap-
proximately only one-fourth of the volume
of the goods. :

While the machine can also be built on a
plan providing more than four chambers T
do not describe such further analogous con-
structions as a four chamber apparatus will
be large enough to satisfy all practical re-
quirements. It is of course understood that
various changes in the construction of the
apparatus as well as in the operation of the
process can be made without departing from
the spirit of the invention or sacrificing the
cdvantages thereof and such deviations, as
for instance varying the means for heating
the liquor so as to use other means than
hLeating with steam, and using the apparatus
for washing or treating fibers with dyestuffs
or for treating the same with liquors for any
other purpose whatever, are claimed as part
of my invention as coming within the scope
of the claims annexed thereto.

I claim:

1. The process of treating fibers with
liquids consisting in completely packing the
interior of a given space with fibers, filling
a part only of the space with liquid, sub-
mitting the fibers to a rotating motion and
filtering the liquid through the fibers during
said rotation. o :

2. The process of treating fibers with
liquids consisting in completely packing the
interior of a given space with fibers, filling

. the space with liquid varying in volume up
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to appreximately half the volume of the
space, submitting the fibers to a rotating mo-
tion and filtering the liquid through the
fibers during said rotation.

3. The process of treating fibers with
liquids consisting in completely packing the
interior of a given space with fibers, pre-
liminarily wetting the fibers with liquid, fill-
ing a part only of the space with the liquid
to which the fibers are to be finally sub-
mitted, submitting the fibers to a rotating
motion and filtering said last named liquid
through the fibers during rotation.

4. The process of treating fibers with
liquid consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions maintaining a suitable communi-
cation betwen the adjoining subdivisions,
packing each subdivision with fibers to be
treated, preliminarily wetting the fibers with
the liquid, filling a part only of the space
with liquid, submitting the fibers to a ro-
tating motion and filtering the liquid
through the fibers during said rotation.

5. The process of treating fibers with
liquids consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions, maintaining a suitable communi-
cation between the adjoining subdivisions,

filling the subdivisions with fibers, prelimi-
narily wetting the fibers with the liquid, fill-
ing but a single subdivision of the space
with liquid, submitting the fibers to a rotat-
ing motion and filtering the liquid through
the fibers during said rotation.

6. The process of treating fibers with
liquids consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions, maintaining a suitable communica-
tion between the adjoining subdivisions, fill-
ing the subdivisions with fibers, preliminarily
wetting the fibers with the liquid, filling the
vessel with liquid varying up to approxi-
mately half the volume of the vessel, sub-
mitting the fibers to a rotating motion, pass-
ing the liquid from one to the other of said
subdivisions and filtering the same through
the fibers during said rotation.

7. The process of treating fibers with
liquids consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions, maintaining suitable communica-
tion - between the adjoining subdivisions,
packing said subdivisions with fibers, pre-
liminarily wetting the fibers with the liquid,
filling one subdivision with liquid, submit-
ting the vessel to a rotating motion, passing
the liquid from each subdivision to the adja-
cent one and filtering it consecutively
through the goods in the other subdivisions.

8. The process of treating fibers with
liquids consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions, maintaining suitable communica-
tion between the adjoining subdivisions,
packing said subdivisions with fibers, pre-
liminarily wetting the fibers with the liquids,
filling but one subdivision with liquid, pass-
ing the liquid through said subdivision in
diagonally opposite directions and filtering
it consecutively through the goods in each
subdivision.

9. The process of treating fibers with
liquids consisting in dividing a suitable ves-
sel into preferably substantially equal sub-
divisions, maintaining  suitable communi-
cation between the adjoining subdivisions,
filling each subdivision with fibers, prelimi-
narily wetting the fibers with the liquid,
filling the vessel with liquid varying up to
approximately half the volume of the vessel,
submitting the fibers to a rotating motion,
passing the liquid from each subdivision to
the adjacent one, regulating the temperature
of the liquid during this latter passage, and
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filtering the same consecutively through the

goods in each subdivision. _

10. An apparatus for treating fibers with
liquids comprising a container capable of
being rotated, partitions subdividing the in-

" side of the container into a plurality of sub-

stantially equal chambers, heating means lo-
cated approximately in the center of the con-
tainer, means incasing the heating means, a
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channel establishing communication between .

the adjacent chamber through the heating
incasing means and means to impart a rotat-
ing motion to the container.

11. An apparatus for treating fibers with-

liquids comprising a container capable of
being rotated, partitions subdividing the in-
side of the container into a plurality of sub-
stantially equal chambers, a heating device
located approximately in the center of the
container, a shell incasing the heating device,
openings from said shell into said chambers
in diagonally opposite sides, a channel estab-
lishing communication between the cham-
bers through said shell, and means to impart
rotating motion to the container.

1,252,988

12. An apparatus for treating fibers with
liquids comprising a container having its in-
terior subdivided into a plurality of substan-
tially equal chambers, means for liquid com-
munication from each chamber to the adjoin-
ing one, means for heating the liquid while
passing frém one to the other of said cham-

20

bers, and means for rotating said container. -

'In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. :

HANNS R. ANDERS.

Witnesses:
Frep’x WV. WEBER,
Orro K. ZWINGENBERGER,
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