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METHOD OF RECYCLING BONDED FIBROUS MATERIALS AND SYNTHETIC
FIBERS AND FIBER-LIKE MATERIALS PRODUCED THEREOF

FIELD OF THE INVENTION
The present invention relates to recycling techniques and

the materials produced utilizing such techniques.

10 BACKGROUND
Paper and textile materials made entirely of natural

fibers (e.g., animal or vegetable fibers) and/or cellulosic
fibers (e.g., pulp fibers) are frequently recycled. Techniques
to recycle these materials have been developed to break them
15 ‘down inﬁo fibers or fiber-like material and then reform the
matefials to provide paper and paper-like products. Natural
fiber textiles and/or paper are dispersed in water by a
pulping coperation to create a slurry of individual fibers. The
fibers may be cleaned and or treated to remove ink, adhesives
20  or other contaminants. The treated fibers may be further

refined and/or fractionated before being formed into a wet-

laid web. In conventional recycling operations, synthetic

‘materials are considered contaminants and are typically

removed. The synthetic material may be present in the form of
25 synthetic or manufactured fibers and/or filaments or in the

form of adhesives, binders or the like.

Woven and nonwoven fabrics composed partially or entirely
of synthetic or wmanufactured fibers have generated problems
for conventional processes focused on recycling natural and/or

30 cellulosic fibers. In addition, high-strength natural and/or
cellulosic fiber based fabrics that utilize adhesives, binders
and/or mechanical entangling, such as hydraulic entangling,
also precvide problems for conventional recycling processes.

These types of fabrics are generally difficult or

35 impossible to disperse into individual fibers in a wet process
such as a pulping overation. Th}s is particularly apparent if
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the fabric is formed of synthetic fibers joined by thermal oxr
adhesive bonding. In some cases, fiber or filament “ropes” may‘
form. If the synthetic material is thexmoplastic, mechanical
work from the processes used to break-up or shred the material
may generate sufficient heat tc'caus? the material to melt

into unusable globs and ciumps.

Generally speaking, fabrics composed of synthetic
materials or composites containing synthetic and natural
materials are recycled utilizing one of two methods. In the
first method, fabrics composed entirely of synthetic
thermoplastic material are cleaned, melted and then extruded
or formed into staple fibers, continuous filaments or films.
If the fabric is a composite containing synthetic
thermoplastic materials and natural (or non-thermoplastic
synthetic material), the natural (or non-thermoplastic
synthetic) materials must first separated from the
thermoplastic materials before further processing. This is
often impractical because thermal, mechanical and/or adhesive
bonding between the components of the composite make
separation difficult. Even if separation is possible, the
method requires multiple processing steps and energy to melt
and reform.the material. While the resulting fibers, filaments
or films may contain recycled materiais, the fibers, filaments
or films may be characterized as “manufactured” or “extruded”:
from recycled polymer feedstock.

The second method involves mechanically breaking up a
fabric into smaller pieces such as fiber bundles, threads
and/or individual fibers. This is normally accomplished by
mechanical tearing and shredding dry material. For example,
International Application PCT/SE95/00938 states that it is
known to mechanically shred dry nonwoven and textile waste aﬁd
that dry mixed waste containing both synthetic and natural
fibers may be used. According to PCT/SES5/00938, a significant
feature of shredding and tearing techniques is that the |
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tearing or shredding cperation is often incomplete so that
recycled fibers are present partly in the form of discrete
bits of the original fabric that may be characterized as
“flocks” or fiber bundles. These flocks are described as
providing non-uniformities that give webs containing such
flocks a textile-like appearance.

Flocks and bits of fabric are difficult to process in
subsequent cperations such as, for example, a wet-laying
process, air-laying process,. hydraulic entangling process or
other web-forming processes. Presence of these non-
uniformities may reduce the value of the recycled fibers as
well as degrade the appearance, strength, uniformity and other
desirable properties of a web or fabric made with the recycled
fibers. Removing the non-uniformities by screening or other
techniques reduces the efficiency of the fiber recovery.
Additional dry mechanical chopping, shredding, tearing,
garnetting or picking operations to reduce the fiber bundles

or flocks into fibers or fiber-like material having a length

~of less than 5 millimeters may be impractical. In addition,

the additional mechanical work may transfer so much energy in
the form of heat that the dry material may melt into unusable
clumps and may diminish ér eliminate any environmental or
economic advantages initially presented by recycling the
material.

While previous techniques may be of interest te those
seeking to recycle thermoplastic material into polymerx
feedstock for reprocessing as well as those seeking to
mechanically tear or shred'dry waste fabrics into smaller
pieces, they fail to address many existing needs. For example,
previous techniques fail to address the need for a wet process
to substantially isolate or individualize fibers and/or
filaments from a textile or nonwoven fabric. As another
example, previous techniques fail to address the need for a
wet §rocessito produce usable fibers and fiber-like material

3
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from thermally bonded, adhesively bonded and/or mechanically
entangled fabrics such as textiles and ﬁonWoven webs.

Previous technigues fail to address the need for a wet
process to convert fabrics into individualized fibers and/or
filaments having- dimensions similar to cellulosic pulps and
short natural fibers such as, for example, lengths less than
five millimeters. For example, previous techniques fail to
address the need for a process to convert fabrics into
individualized fibers and/or filaments having dimensions
similar to conventional cellulosic pulps and short natural
fibers such as, for example, lengths less than five
millimeters.

There is still a need for an inexpensive recycled fiber or
fiber-like material that may be easily processed into a
uniform sheet or web. For example, there is a need for an
inexpenéive recycled fiber or fiber-like material that may be
processed into a uniform sheet or web utilizing conventional
wet-forming or dry-forming techniques. This is also a.need for
a uniform sheet or web that may include at least a portion of
an inexpensive recycled fiber or fiber-like material.

There is also a need for a high strength sheet or wiper
that is able to quickly absorb several times its weight in
water, aqueous liquid or cil. A need exists for a sheet or
wiper that contains an inexpensive recycled fiber or fiber-
like material and which is able to quickly absorb several
times its weight in water, aqueous liquid or oil. A need
exists for a sheet or wiper that contains an inexpensive
recycled fiber or fiber-like material and that can be used as
a wiper or as a fluid distribution layer and/or absorbent
component of an absorbent product. Meeting this need is
important sgince it is both economically and environmentally
desirable to substitute recycled fiber or fiber-like materials
for high-quality virgin wood fiber pulp and/or new synthetic
fibers or filaments and still provide a product that can be

4
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used as a wiper or as a fluid distribution layer and/or

absorbent component of an absorbent product.

s SUMMARY OF THE INVENTION

The problemé identified above have been addressed by the
present invention which is directed to a method of recycling
bonded fibrous materials. The method includes the steps of:
(a) providing pieces of bonded fibrous materials, the pieces
10 having sizes that are adapted for suspension in a liquid; (b)

suspending the discrete pieces of bonded fibrous materials in

a liquid; (c) applying mechanical woxrk to the liguid

suspéﬁsion of diéérete pieces to generate hydrauiic pressure

and mechanical shear stress conditions sufficient to
15 hydraulically fragment the bonded fibrous materials into
fibers and fiber-like components; and (4) separatiﬁg
substantially individual fibers and fiber-like components
from the ligquid. |
| Generally speaking, the pieces of bonded fibrous
20 material may have a length ranging from about 10 to about 350
millimeters‘and a width ranging from about 3 to about 70
millimeters. More desirably, the pieces may have a length
ranging from about 10 to about 100 millimeters and a width

ranging from about 3 to about 20 millimeters. Importantly,

25 the pieces should be sized so they can be suspended in a
liquid such as water. It is contemplated that aqueous
solutions, solvents, emulsions and the like may also be used.

In an aspect of the. invention, the step of providing
discrete pieces of bonded fibrous materials include a process

30 operation to reduce the size of unitary bonded fibrous
materials such as large fabrics, textiles, webs and the like
or large segments or scraps of such fabrics, textiles, webs,
etc. into discrete pieces that are adapted for suspension in

2 liquid. The operation may be a conventional operation such

5
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as, for example, mechanical shredding, mechanical cutting,
mechanical tearing, mechanical grinding, water jet cutting,
laser cutting, garnetting and combinations thereof.

In another aspect of the invention, the mechanical work -
may be applied to the liquid'Sﬁspension utilizing a
combination of blades mounted on a rotating roll and blades
mounted on a fixed plate to generate areas of very high
hydraulic pressure and mechanical shear stress. Such a
combination may be found in equipment for processing fiber
slurries such as, for example, beaters and refiners, that can
supply sufficient energy to the suspension to control fiber
length under conditions that provide a high level of fiber to
metal interaction.

The blades may be mounted on the fixed plate that can be
aligned at an angle in at least one dimension with respect to
the direction or plane of rotation of the rotating blades. 1
For example, the fixed blades may be mounted so they are at
an angle of between about 5 degrees and 70 degrees to the
direction or pléne of rotation of the rotating blades.
Desirably, the fixed blades may be mounted so they are at an
angle of between about 15 and 55 degrees. More desirably, the

fixed blades may be mounted so they are at an angle of

betWeen about 40 and 50 degreés. Even»more desirably, the
blades may be mounted so they are at an angle of about 45
degrees. 7

According to the present invention, the process may be
set up so that the mechanical work is applied to the
suspension in multiple stéges. For example, the mechanical
work may be applied to the suspehsion utilizing a first stage
under conditions to generate hydraulic pressure and
mechanical shear stress sufficient to wet the pieces of
bonded fibrous materials and separate at least scme portions
of fibers and fiber-like components from the bonded
matérials.”Then additional mechanical work may be applied

&
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utilizing a second stage under conditions to generate
hydraulic pressure and mechanical shear stress conditions
sufficient to rupture the bonded fibrous materials, fibers
and fiber-like components into substantially individual
fibers and fiber like components. .

In an aspect of the invention, the clearance between the
rotating blades and fhe fixed blades at the closest point
during the first stage is between about 20 millimeters and
about 100 millimeters. The clearance is between zbout 1
millimeter (or as close as possible without metal to metal
contact) and about 20 millimeters during the second stage.
Desirably, the clearance between the rotating blades and the
fixed blades at the closest point during the first stage ig

between about 20 millimeters and about 50 millimeters and

" between about 1 millimeter and about 10 millimeters during

the second stage.

The consiétency of the suspension, speed of rotation of
the rotating roll and blades, dimensions of the blades,
weight and/or pressure load against the rotating roll are
variables that may be adjusted in order to control the
clearance.

According to the invention, the approximate amount of
mechanical work applied to the liquid suspension may be
greater than about 3 Horsepower -~ day (24 hours) per dry ton
of bonded fibrous material - as determined by measuring the
electric current drawn by the motor providing movement to the
components geng&rating hydraulic pressure and shear stress
conditions. This number may be greater than 4 Horsepower -
day per ton and mayvbe even greater than 6 or more. It is
contemplated that, in some situations or under some
conditions, the approximate amount of mechanical work may be
less than 3 Horsepower - day per dry ton of bonded fibrous

material.
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utilizing a second stage under conditions to generate
hydraulic pressure and mechanical shear stress conditicns
sufficient te rupture the bonded fibrous materials, fibers
’ and fiber-like components into substantially individual
5 fibers and fiber like components.

In an aspect of the invention, the clearance between the
rotating blades and Ehe fixed blades at the closest point
during the first stage is between about 20 millimeters and
about 100 millimeters. The clearance is between zbout 1

10 millimeter (or as close as possible without metal to metal
contact) and about 20 millimeters during the second stage.
Desirably, the clearance between the rotating blades and the
fixed blades at the closest point during the first stage is
between about 20 millimeters and about 50 millimeters and

15 between about 1 millimeter and about 10 millimeters during
the second stage.

The consiétency of the suspension, speed of rotation of
the rotating roll and blades, dimensions of the blades,
weight and/or pressure load against the rotating roll are

20  wvariables that may be adjusted in order to control the
clearance.

According to the invention, the approximate amount of

mechanical work applied to the liquid suspension may be

greater than about 3 Horsepower - day (24 hours) per dry ton

25 of bonded fibrous material - as determined by measuring the
electric current drawn by the motor providing movement to the
components geng&rating hydraulic pressure and shear stress
conditions. This number may be greater than 4 Horsepower -
day per ton and may be even greatexr than 6 or more. It is

30 contemplated that, in some situations or under some
conditions, the approximate amount of mechanical work may be
less than 3 Horsepower - day per dry ton of bonded fibrous

material.
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utilizing a second stage under conditions to generate
hydraulic pressure and mechanical shear stress conditicns
sufficient to rupture the bonded fibrous materials, fibers
" and fiber-like components into substantially individual
5 fibers and fiber like components.
In an aspect of the invention, the clearance between the
rotating blades and Ehe fixed blades at the closest point

during the first stage is between about 20 millimeters and

about 100 millimeters. The clearance is between zbout 1

10 millimeter (or as close as possible without metal to metal
contact) and about 20 millimeters during the second stage.
Desirab;y, the clearance between the rotating blades and the
fixed blades at the closest point during the first stage is
between about 20 millimeters and about 50 millimeters and

15 Dbetween about 1 millimeter and about 10 millimeters during
the second stage. |

The consistency of the suspension, speed of rotation of

the rotating roll and blades, dimensions of the blades,

weight and/or pressure load against the rotating roll are

20 wvariables that may be adjusted in order to control the
clearance.
According to the invention, the approximate amount of

mechanical work applied to the liquid suspension may be

greater than about 3 Horsepower - day (24 hours) per dry ton

25 of bonded fibrous material - as determined by measuring the
electric current drawn by the motor providing movement to the
components gengrating hydraulic pressure and shear stress

- " conditions. This number may be greater than 4 Horsepower -
day per ton and may be even greatexr than 6 or more. It is

30 contemplated that, in some situations or under some
conditions, the approximate amount of mechanical work may be
less than 3 Horsepower - day per dry ton of bonded fibrous

material.
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The process of the present invention is practiced usin
bonded fibrous materials are selected from woven fabrics,
knitted fabrics, nonwoven webs and combinations thereof.
Generally speaking, these nonwoven webs are webs that are
thermally bonded, adhesively bonded, mechanically entangled,
solvent bonded, hydraulically entangled and combinations
thereof.

The bonded fibrous materials can be composed of synthetic
fibrous materials, natural fibrous materials and ccembinations
thereof. The synthetic fibrous material may include
thermoplastic fibers and filaments.

According to an aspect of the invention, the bonded
fibrous materials may be recycled into substantially
individual fibers and fiber-like components having a
relativeiy uniform length distribution. For example, the
fiber and fiber-like material may have a length distribution
that spans approximately 7 millimeters. Desirably, the fiber
and fiber-like material may have a length distribution that
spans approximately 5 millimeters. It is contemplated that
the fiber and fiber-like material may have a length
distribution that spans less than 5 millimeters, for example,
from 2 to 4 millimeters.

The present invention encompasses recycled synthetic
fibers and fiber;like materials having at least one thread
element composed of synthetic material having at least one
irregular distortion generated by hydraulic fracture of the
thread element to separate it from a bonded fibrous material
while the bonded fibrous ﬁaterial is suspended in a liquid.

The thread element may have a length ranging ffom about 1
millimeter to about 15 millimeters. For example, the thread
element may have a length ranging from about 1.5 to about 10
millimeters. As another example,'the thread element may have
a length ranging from about 2 to abcut 5 millimeters. The
thread element may have a diameter of less than 100

8 ..
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micrometers. For example, the thread element may have a

- diameter of less than 30 micrometers.

According to an aspect of the invention, the irregular
distortions may be in the form of bends in the thread
element, flattenéd segments of thread element, expanded
segments of thread element and combinations thereof.

Generally speaking, the irregular distortions cause the"
thread elements of the recycled materials to have greater
surface area than thread elements in the bonded fibrous

-material prior to hydraulic fracture of the thread element to
separate it from the bonded fibrous material. For example,
the surface areas of the recycled thread elements are at
least about 5 percent greater.

In an embodiment of the invention, the recycled synthetic
fibers and fiber-like materials may be a synthetic material
that is a synthetic thermoplastic material. For example, the
synthetic thermoplastic material may be a polyolefin such as
polyprqpylene, polyethylene and combinations of, the same. The
synthetic thermoplastic material may be in the form .of a
multicomponent fibers, filaments, strands or the like and may
include fiber and/or filaments having various c¢ross-sectional
shapes, lobes or other configufations.

The present invention encompasses a nonwoven Fibrous web
comprising the recycled synthetic‘fibers and fiber-like
material described above. The web may be formed utilizing
various web forming processes such as wet forming or wet
laying, dry forming, air-laying, foam forming and
combinations thereof. |

. The nonwoven fibrous web may further include non-
recycled natural fibrous materials, non-recycled natursl
synthetic materials, reéycled natural fibrous materials,

particulate materials and combinations thereof.
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DEFINITIONS

The term "machine direction" as used herein referé to the
direction of travel of the forming surface onto which fibers
are deposited during formétion of a nonwoven web includiﬁg,
but not iimitedwto spunbond webs, meltblown fiber webs, and
paper.

The term "cross-machine direction" as used herein refers
to the direction that is perpendicular to the machine
direction defined above. | |

The term '"pulp" as uéed herein refers to fibers from
natural sources such as woody and non-woody plants. Woody
plants include, for example, deciduocus and coniferous trees.
Non-woody plants include, for example, cotton, flax, esparto
grass, milkweed, straw, jute hemp, and bagasse.

The term "average fiber length” as used herein refers to
an average length of fibers, fiber bundles and[qr fiber-like
materials determined by measurement utilizing microscopic
techniques. A sample of at least 20 randqmly selected fibers
is separated.from a liquid suspension of fibers. The fibers
are set up on a microscope slide prepared to suspend the
fibers in water. A tinting dye is added to the suspended
fibers to color cellulose-containing fibers so they may be
distinguished or separated from synthetic fibers. The slide is
placed under a Fisher Stereomaster II Microscope $19642/S19643
Series. Measurements of 20 fibers in the sample are made at
20X linear magnification utilizing a 0-20 mils scale and an
average length, minimum and maximum length, and a deviation or
coefficient of variaion afe calculated. In some cases, the
average fiber length will be weighted average length of fibers
(e.g., fibers, fiber bundles, fiber-like materials) determined
by equipment such as, for example, a Kajaéni fiber analyzer
model No. FS-200 available from Kajaani Oy Electronics,
Kajaani, Finland. According to a standard test procedure, a
sample 1S treated with a macerating liquid to ensure that no
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fiber bundles or shives are present. Each sample is
disintegrated into hot water and diluted to an approximately
0.001% solution. Individual test samples are drawn in
% approximately 50 to 100 ml portions from phe dilute solution
5 when tested using the standard Kajaani fiber analysis test
procedure. The weighted average fiber length be an arithmetic
average, a length weighted average or a weight weighted

average and may be expressed by the following equation:

-k
10 Z (%x; * n)/n
X, =0

where k = maximum fiber length

x; = fiber length
n; = number of fibers having length x;
15 n ='tota1 number of fibers measured.

One characteristic of the average fiber length data measured
by the Rajanni fiber anaiyzer-is that it does not discriminate
between different types of fibers. Thus, the average length

represents an average based on lengths of all different types,

20  if any, of fibers in the sample.
As used herein, the term "spunbonded filaments" refers to
small diameter continuous filaments which are formed by

extruding a molten thermoplastic material as filaments from a

plurality of fine, usually circular, capillaries of a
25 spinneret with the diameter of the extruded filaments then
being rapidly reduced as by, for example, eductive drawing
and/or other well-known spun-bonding mechanisms. The
production of spun-bonded nonwoven webs is illustrated in
patents such as, for example, in U.S. Patent No. 4,340,563 to
30  Appel et al., and U.S. Patent No. 3,692,618 to Dorschner et
al. The disclosures of these patents are hexeby incorporated
by reference.
As used herein, the term "meltblown fibers" means fibers

formed by extruding a molten thermoplastic material through a
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plurality of fine,_usually circular, die capillaries as molten
threads or filaments into a high velocity gas (e.g. air)
stream which attenuates the filaments of molten thermoplastic
material to reduce their diameter, which may be to microfiber
diameter. Thereafter, the meltblown fibers are carried by the
high velocity gas stream and are deposited on a collecting
surface to form a web of randomly disbursed meltblown fibers.
Such a process is disclosed, for example, in U.S. Patent No.
3,849,241 to Butin, the disclosure of which is hereby
incorporated by reference.

As used herein, the term "microfibers" means small
diameter fibers having an average diameter not greater than
about 100 microns, for example, having a diameter of from
about 0.5 microns to about 50 microns, more particulaxrly,
microfibers may have an average diameter of from about 4
microns to about 40 microns.

1. As used herein, the term "thermoplastic material®
refers to a high polymer that softens when exposed to
heat and returns to generally its un-softened state
when cooled to room temperature. Natural substances
which exhibit this behavior are crude rubber and a
number of waxes. Other exemplary thermoplastic
materials inclﬁde, without limitation, polyvinyl
chlorides, some polyesters, polyamides,
polyflucrocarbons, polyolefins, some polyurethanes,
polystyrenes, polyvinyl alcohols, caprolactams,
copolymers of ethylene and at least one vinyl monomer
(e.g., poly(ethyleﬁe vinyl acetates), copolymers of
‘ethylene and n-butyl acrylate (e.g., ethylene n-butyl
acrylates), and aérylic resins.

As used herein, the term "non-thermoplastic material®

refers to any material which does not fall within the

-definition of "thermoplastic material," above.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of an exemplary
5 process for shredding a bonded fibrous material.
| FIG. 2 i1s. a schematic reprééentation of an exemplary
process for hydraulically fragmenting shredded pieces of a

bonded fibrous material.

FIG. 2A is abdetail of the exemplary process shown in
10 FIG. 2.
'FIG. 3 is a photomicrograph of a detail of an exemplary
recycled synthetic fiber. |
~ FIG. 4 is a photomicrograph of a detail of an exemplary
virgin synthetic staple fiber.
15 FIG. 5 is a photomicrograph of a detail of an exemplary
recycled éynthetic fiber. “
FIG. & is a photomicrograph of a detail of an exemplary
recycled synthetic fiber.

FIG. 7 is a photomicrograph of a detail of an exemplary

20 recycled synthetic fiber.

0
£
0]

FIG. 8 is a photomicrocgragh detail of an exemplary
A ~recycled synthetic fiber.

FIG. 9 is a photomicrdgraph of a detaill of an exemplary

virgin synthetic staple fiber.
25 FIG. 10 is a photomicrograph of a detail of multiple
exemplary recycled synthetic fibers.
FIG. 11 is a photomicrograph of a detail of an exemplary
recycled synthetic fiber.
FIG. 12 is a photomicrograph showing details of exemplary
30 recycled synthetic fibers. |
FIG. 13 is a photomicrograph showing details of exemplary
recycled synthetic fibers.
FIG. 14 is a photomicrograph showing details cof exemplary

recycled synthetic fibers.
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DESCRIPTION OF THE INVENTION

The present invention is directed to a method of
recycling bonded fibrous materials into substantially
individual fibers and fiber-like materials. The method of the
present invention may be practiced utilizing bonded fibrous
materials that include synthetic fibers. The process of the
present invention may be practiced using bonded fibrous
materials such as, for example, woven fabrics, knitted
fabrics, nonwoven webs and combinations thereof. Generally
speaking, bonded fibrous materials in the form of nonwoven
webs éfe webs that are thermally bonded, adhesively bonded,
mechanically entangled, solvent bonded, hydraulically
entangled and/or combinations of such techniques.

The bonded fibrous materials can be composed of synthetic
fibrous materials, natural fibrous materials and combinations
thereof. The synthetic fibrous material may include
thermoplastic fibers and filaments.

The method includes the steps of: (a) providing pieces of

bonded fibrous materials, the pieces having sizes that are

" adapted for s@spension in a liquid; (b) suspending the

discrete pieces of bonded fibrous materials in a liquid; (c)
applying mechanical work to the liquid suspension of discrete
pieces to generate hydraulic pressure and mechanical shear
stress conditions sufficient to hydraulically fragment the
bonded fibrous materials into fibers and fiber-like
components; and (4) separating substantially individual
fibers and fiber-like compcnents from the liquid.

According to the invention,fthe.step of providing
discrete pieces of bonded fibrous materials may be in the
form of a conventional operation such as, for example,
mechanical shredding, mechanicai cutting, mechanical tearing,

mechanical grinding, water jet cutting, laser cutting,
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garnetting and combinations thereof.
Referring now to FIG. 1, there is shown an exemplary
mechanical shredding operation 10. The shredding machine
Y includes a knife roll 12 having a series of knife blades 14.
> The roll 12 rotates generally in the direction of the arrow
- associated therewith. The knife blades 14 are desirably
mounted at an angle or inclination to the centerline of the
roll so create a “scissors-cut” action as the knife blades 14
come in contact with a fixed knife 16. A press roll 18 may be
10 used in combination with a belt conveyor 20 to feed material.
Tﬁe speeds of the conVeyor 20 and the knife roll 12 may be
set\independently-to control the size of the pieces produced
by the operation. Of course, other types of shredding
equipment may be used. For example, “bear-claw” type
15 shredders.that utilize teeth or bits that rip and tear the
bonded fibrous material are satisfactory.
Generally speaking, the pieces of bonded fibrous
material may have a length ranging from about 10 to about 350
millimeters and a width-ranging from about 3 to about 70
20 millimeters. Importantly, the pieces should be sized so they
| can be suspended in a liquid such as water. It is
contemplated that the iiéuid may, in some cases, be an
agueous solution, may include additives such as surfactants,

treatments, dyes, caustics, solvents, emulsions and the like.

25 According to the invention, mechanical work is applied to
the liquid suspension at levels that generate conditions of
hydraulic pressure and shear stress sufficient to fragment,
rupture, rupture, burst or.disintegrate pieces of bonded
fibrous materials into useful free fibers and fiber bundles

30 or fiber-like materials. Generally speaking, process
conditions used to convert the shredded material to recycled
fibers are more aggressive and stringent than those found in
conventional pulping operations. These conditions include
passing the shredded pieces through a zone of increasing high
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hydraulic pressure and high mechanical shear stress.

As an example, normal pulping operations typically use
less than about 3 horsepower-day (24 hours) per dry ton of
material. Embodiments of the present invention may utilize
much larger inputs of energy. For example, the method of the
invention may be practiced utilizing 35% more enerdy; 50%
percent more energy, Or even more to separate useful free
fibers and fiber bundles from the bonded fibrous material.

Although the inventors should not be held to a particular
theory of operation, it is believed that the combination of
hydraulic pressure and shear stress breaks up the material
into free fibers and fiber bundles. It is also thought that
the content of free fibers and the average size of the
bundles can be controlled by varying the pressure and
mechanical stress. It is generally thought that this high
level of mechanical action or work is possible without
causing significant degradation of the synthetic components
of the bonded fibrous materials (e.g., without melting
synthetic thermoplastic materiél) becéus; the water/liquid in
the process absorbs the heat generated as free fibers and
fiber-like materials are separated from the bonded fibrous
material.

Generally speaking, cbnventional beating and/or refining
equipment is used to modify cellulose fibers to develop
papermaking properties of hydration and fibrillation.
According to the present invention, conventional beaters
and/or refiners may be configured or operated in an
unconventional manner to brbvide the hydraulic pressure and
shear stress conditions sufficient to fragment and fracture
the bonded fibrous material into free fibers, Ffiber bundles
and fiber-like materials.

Exemplary beater devices are available from manufacturers
such as Beloit Jones, E. D. Jones, Valley, and Noble & Wocd.
Referring now to FIGS. 2 and 2A of the drawings, there is
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shown an exemplary Hollander-type beater device 30 that may
be used in the practice of the present invention. The beater
includes an oval vat 32 with a central wall 34 and a cylinder
roll 36 equipped with blades or vanes 38 that moved past a
second set of blades 40 mounted on a platen or fixed plate
42. The blades 40 may be mounted on the fixed plate so that
they can be aligned at an angle in at least one dimension
with respect to the direction or plane of rotation “R” of the
rotating blades 38. For example, the fixed blades 40 may be
mounted so they are at an angle of between about 5 degrees
and 70 degrees to the direction or plane of rotation “R” of
the rotating blades 38. As another example, the fixed blades
may be mounted so they are at an angle of between about 15
and 55 aegrees, between about 40 and 50 degrees, or even
about 45 degrees. |

A liquid suspension of bonded fibrous material pieces is
introduced into the beater device. Alternatively:and/or
additionally, bonded fibrous material pieces may be
introduced directly into liquid in the beater vat. Various
propertions of bonded fibrous materials and water may be used
and appropriate proportions may be deﬁermined by one of skill
in the art. |

During operation, the cylinder roll 36 is rotated so that
sufficient hydraulic pressure and shear stress is produced
between the blades or vanes 38 and the blades 40 mounted on
the fixed plate. One exemplary cylinder roll had a diameter
of 72 inches, a width of 72 inches, 192 blades each having a
length of 72 inches and spaced one-half inch apart. Such a
roll weighed approximately 16 tons. Generally speaking, the
speed of rotation is constant and the variable that is
modified is the pressure or load cn the roll. The roll is
mounted such that a gauge pressure reading of 0 psi

corresponds to very little or no portion of the weight of the
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roll (~0 tons) counteracting the pressure generated by fibers
and pieces of bonded fibrous material as they are sgueezed
through the gap existing between the blades at the bottom of
the rotating roll and the fixed blades mounted underneath the
roll. A gauge pressure reading of 50 psi corresponds to
approximately one-half of the weight of the roll (~8 tons)
counteracting the pressure generated by fibers and pieces of
bonded fibrous material as they squeeze through the gap
between the blades at the bottom of the rotating roll and the

fixed blades mounted underneath the roll. A gauge pregsure

.- reading of 100 psi corresponds to approximately the full

weight of the roll (~16 tons) counteracting the pressure
generated by fibers and pieces of bonded fibrous material as
they squeeze through the gap existing between the blades at
the bottom of the rotating roll and the fixed blades mounted
underneath the roll.

Rotation speed, consistency of the suspension in the vat
and clearance between the rotating blades or wvanes 38 and the
fixed blades 40 is _also adjusted to conditions that enhance
“meﬁal“tqvfiber” interaction that cuts or controls the length
of free fibers, fiber bundles and fiber-like particles. The
term “metal to fiber” interaction is used to describe the
contact between the bonded fibrous material and the fixed
ahd/or rotating blades that may occur under'conditions of
hydraulic pressure and mechanical shear stress sufficient to
sever, cut or break long fibers. According to the invention,
this interaction should be controlled to cut long fibers
without materially affecting or lowering the length and/or
freeness of pulp or short fibers that may be present in the
suspension. For example, operaiing equipment utilizing lower
than conventional consistencies, larger blade dimensions,
closer tolerances between rotating blades and fixed blades,
and/or higher rotational speeds may enhance “metal to Ffiber”
intéraction. Generally speaking, the present invention
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utilize operating conditions and/cr egquipment that provide
large numbers of working edges to act on the suspended fiber
instead of utilizing primarily “fiber to fiber” interaction.
" The method of the present invention provides a technique
5 ‘to recycled bonded fibrous materials into substantially
T individual fibers and fiber-like components having a
relatively low average length and a relatively uniform
average length distribution.
- While the method of the present invention may be operated
10 to provide fibers, fiber bundles and fiber-like materials
having wide range of lengths, it may also be used to generate
fiber and fiber—like material having an average length
distribution that spans approximately 7 millimeters or less.
In addition to controlling length, some “metal to fiber”
15 interaction may generate deformations and distortions of
synthetic components of the bonded fibrous material. While
some deformations and distortions may be generated by
hydraulic fragmentation of the bonded fibrous material others
may be generated by tearing, slicing and breaking of fiber
20 and/or filamgnts.
Referring now to FIGS. 3, 5-8, and 10-14, there is shown
various exemplary recycled symthetic fibers, Ffiber bundles
and/or fiber-like materials having at least one thread

element composed of synthetic material having at least one

25 irregular distortion generated by hydraulic fracture of the
thread element to separate it from a bonded fibrous material
while the bonded fibrous material is suspended in a liquid.

The thread element may‘have a length ranging from about 1
millimeter to about 15 millimeters. For example, the thread

30 element may have a length ranging from about 1.5 to about 10
millimeters. As another example, the thread element may have
a length ranging from about 2 tc about 5 millimeters. The
thread element may have a diameter of less than 100
micrometersi For example, the thread element may have a
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diameter of less than 30 micrometers. Generally speaking,
these dimensions are similar to certain varieties of
commercially available pulps and may be readily blended with
commercial pulps. In some embodiments of the invention, the
thread elements-may have a diameter of less than 10 microns
and may even be less than 1 micron.

According to an aspect of the invention, the irregular
distortions may be in the form of bends in the thread
element, flattened segments of thread element, expanded

segments of thread element and combinations thereof.

Generally speaking, the irregular distortions cause the
thread elements of the recycled materials to have greater
surface area than thread eleﬂents in the bonded fibrous
material prior to hydraulic fracture of the thread element to
separate it from the bonded fibrous material. For example,
the surface areas of the recycled thread elements may be at
least about 5 percent greater. |

FIG. 3 is a photomicrograph (approximately 500X linear

. magnification) showing a detail of an exemplary recycled

synthetic fiber. The recycled fiber was recovered from a

composite structure containing a thermally point bonded

. continuous polypropylene filament wéb and pulp fibers 5

hydraﬁlically'entahgled with the continuous filament web. The
fiber visible in the center of the photomicrograph is a
polypropylene thread element having bends in the filaments
and a relatively flattened segment. At least a portion of
these distortions are generated or exposed by hydraulic
fracture of the thread element from the bonded fibrous
material (i.e., the composite structure). The material
surrounding the thread element is cellulose pulp.

FIG. 4 is a photomicrograph (approximately 500X linear
magnification) showing conventional polypropylene staple
fibers appearing in a conventional bonded carded web
strﬁcture.._In contrast to the.thread elements of FIG. 3,
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these fibers appear relatively free of irregular distortiglg.

The fibers have relatively smooth surfaces, even or uniform

diameters, and lack the twists, bends and other irregular

distortions that are evident in the thread element shown in
5 FIG. 3.

. FIG. 5 is a photomicrograph (approximately 120X linear
magnification) showing a detail of an exemplary recycled
synthetic fiber recovered from the same type of composite
structure as the thread element shown in FIG. 3. The fiber

10 visible across the central region of the photomicrograph is a
polypropylene thread element that exhibits a loop and bends
as well as felatively flattened segments. At least a portion
of these distortions are generated or exposed by hydraulic
fracture of the thread element from the bonded fibrous

15 material (i.e., the composite structure). The.material
surrounding the thread element is cellulose pulp.

FIG. 6 is a photomicrograph (approximately 120X linear
magnification) showing a detail of an exemplary recycled

synthetic fiber recovered from the same type of composgite

20 structure as the thread element shown in FIG. 3. The fiber
visible in the center of the photomicrograph is a
polyprbpylene thread element. The arrow in the
photomiérograph points to a sharp bend in the thread element.

FIG. 7 is a photomicrograph (approximately 500X linear

25 magnification) showing a detail of an exemplary recycled
synthetic fiber recovered from the same type of composite
structure. as the thread element shown in FIG. 3. The fiber
visible in the center of the photomicrograph is a
polypropylene thread element that exhibits bends as well as a

30 roughened segment.

FIG. 8 is a photomicrograph (approximately 500X linear
magnification) showing a detail of an exemplary recycled
synthetic fiber recovered from the same type of composite
struéture ég the thread element shown in FIG. 3. The fiber
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visible across the center of the photomicrograph is a
polypropylene thread element showing a cut end of the fiber
that is flattened and expanded.

FIG. 9 is a photomicrograph (approximately 500X linear
magnification) showing a detail of a conventional
polypropylene staple fiber. In contrast to the thread
element of FIG. 8, the fiber appears relatively free of
irregular distortions and has an end that appears to be cut
cleanly without evidence of expansion or other distortion.

FIG. 10 is a photomicrograph (approximately 250X linear
magnification) showing a detail of two exemplary recycled
synthetic fibers recovered from the same type of composite
structure as the thread element shown in FIG. 3. The fibers
visible across the center and near the lower portion of the
photomicrograph are polypropylene thread elements that
exhibit bends as well as roughened segments.

FIG. 11 is a photomicrograph (approximately 500X linear
magnification) showing a detail of exemplary recycled
synthetic fibers. The recycled fibers were recovered from
Kimtex® brand wiper containing thermally point-bonded web of
polypropylene meltblown fibers. The relatively fine meltblown
fibers visible in the center of the photomicrograph are
pblypropylene thread elements having bends, twists, téngles
and relatively flattened segments. At least a portion of
these distortions are generated or exposed by hydraulic
fracture of the thread elements from the bonded fibrous
material (i.e., the Kimtex® wiper) . The material surrocunding
the thread elements is cellulose pulp.

FIG. 12 is a photomicrograph (approximately 100X linear
magnification) showing a detail of exemplary recycled
synthetic fibers recovered from the same type of material as
the thread elements shown in FIG. 11. A bond pecint
approximately 500 micrometers in length is visible in the
center of the photomicrograph.ﬁFibers radiate outward from °
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the edges of the bond point in the form of polypropylene
thread elements having bends, twists, tangles and relatively'
flattened segments. At least a portion of these distortions
are generated or exposed by hydraulic fracture of the thread
elements from the bonded fibrous material. Some of the
material in the background of the thread elements is
cellulose pulp.

FIG. 13 is a photomicrograph (approximately 500X linear
magnification) showing a detail of exemplafy recycied
synthetic fibers recovered from the same type of material as
the thread elements shown in FIG. 11. A larger fiber-like
material or fiber bundle is approximately 40 micrometers in
width is visible in the center of the photomicrograph. Fibers
surround and radiate outward from the edges of the fiber-like
material or fiber bundle\in the form of polypropylene thread
elements having bends, twists, tangles and relatively
flattened segments. At least a portion of these distortions
are generated or exposed by hydraulic fracture of the thread
elements from the bonded fibrous material. The larger fibrous
materials near the thread elements are cellulose pulp fibersl

FIG. 14 is a photomicrograph (approximately 500X linear

magnification) showing a detail of exemplary recycled

‘synthetic fibers recovered from the same type of material as

the thread elements shown in FIG. 11. A mix of cellulose pulp
and recycled fibers in the form of polypropylene thread
elements having bends, twists, tangles and relatively
flattened segments is shown. |

'In an embodiment of the'method of the present invention,
mechanical work may be applied to a suspension of cut or
shredded pieces of bonded fibrous material in multiple
stages. As an example, mechanical work may be applied to a
suspension of pieces of bonded fibrous material utilizing a
‘Hollander~type beater or similar device under conditions to
wet the pieces of bonded fibrous, materials and separate at
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least some portions of fibers and fiber-like components from

the bonded materials. In some situations, bonded fibrous

materials containing a mix of natural and synthetic fibers

and/or very short and very long fibers (e.g., pulp fibers and .
5 continuous synthetic filaments) may be partially or

substantially separated in one or more initial treatment

stages.

After such treatment, tﬁe short and longer fiber/filament
streams may be separated. If a Hollander-type beater is used

10 to carry out the first stages or stages of treatment, the gap

or clearance between the rotating blades and the fixed blades
may be sufficiently large to enhance “fiber to fiber” or
“fibrous material to fibrous material” interaction rather
than “metal to fiber” interaction. As an example, under

15 conventional conditions the clearance betweeu the rotating -
blades and fixed blades may be between about 20 millimeters '
and about 100 millimeters. It is contemplated that other
variables such as.consistency of the suspensicn, speed of
beater roll. rotation and/or pressure load. applied to the

20 beeter roll may also be adjusted to enhance treatment in the
first stage (or stages).

in a second stage, addltlonal mechanical work may be

applied under COHdlLlODS to generate hydraullc pressuze and

mechanical shear stress conditions sufficient to rupture the

25 bonded fibrous materials, fibers and fiber-like components
into substantially individual fibers and fiber like
components. If a Hollander-type beater is used to carry out
the second stage (or second stages) of treatment, the gap or
clearance between the rotating blades and the fixed blades

30 will desirably be sufficiently small to enhance “metal to
fiber” or “metal to fibrous material” interaction that can
occur under conditions of hydraulic pressure and mechanical
shear stress to sever, cut or break long fibers (i.e., long
synthetic ﬁibers) without macerlel1 ‘affecting or lowering
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the length and/or freeness of pulp or short fibers that may
be present in the suspension. As an example, the clearance
may be between about 1 millimeter (or as close as possible
without “metal to metal” contact) and about 20 millimeters.

5 It is contemplated that other variables such as consistency
of the suspension, speed of beater roll rotation and/or

pressure load applied to the beater roll may alsc be adjusted

to enhance treatment in the second stage (or stages).
According?to the inventioh, the amount of mechanical work
10  applied to the liquid suspension is greater than about 3
Horsepower - day (24 hours) per dry ton of bonded fibrous
materigl. This number may desiiably be'greater than 6
Horsepower - day per ton and may be in the range of 10 to
about 15 for many exemplary materials.

15 After the liquid suspension is treated and the. bonded

fibrous material is hydraulically fragmented into free
fibers, fiber bundles and fiber-like materials, these

materials may then be. introduced into the furnish stream of a

wet forming process, or they can be wet lapped for later use,

20 or they can be dried for dry forming processes. It is
contemplated that the fiber stream may be screened to removed
large pieces, flock and the like.-

Generally speaking, bonded scrap or waste materials

containing synthetic fibers can be recycled into free fibers,
25 and fiber-like materials that can have increased surface area
and may be processed to have a controlled fiber length.
Fibers recycled according to the present invention are
thought provide better retehtion in wet-forming processes and
with sufficient quantity, can improve the mechanical and
30 absorbent properties when incorporated into fibrous webs. In
addition recycled high surface area fibers offer a
significant cost adVantage over virgin synthetic staple
fibers. Using waterials that have been previously formed
into fiber networks, then bursting them apart as described
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above results in fibers and fiber-like materials that :

generally have increased surface area. This surface area

results from the breaking the networks into small Segments

that still have bond points, bends, twists, curls, open .
5 layers of fibers, and flat areas as shdwn in the various

photomicrographs described above.

In addition, the fiber length is controlled by the same
mechanical work created during the bursting process.
Contrclling the length of the fiber will allow them to be

10  used in a number of web forming processes such as wet

forming, dry forming, foam forming. For example, by
controlling the synthetic fiber length to that of wood pulp
fibers, recycled material can be reintroduced into virgin
wood pulp furnishes without affecting thevhandling or

15 processing properties of the furnish.

EXAMPLE 1
This example relates to recycling a bonded and entangled
20 composite material containing natural fibers and synthetic
- filaments. A composite hydraulically entangled material
containing virgin wood pulp and a continuous web of bonded
synthetic polypropylené filaments (approximately 20 percent, g@
by weight) (i.e., a spunbond continuous filament web) -

25 available from the Kimberly-Clark Corporation, Roswell,

Georgia under the trademarks Workhorse® and Hydroknit® fast
absorbing materials - was shredded into pieces ranging from i
about 10 - 350mm in length and 3 - 70mm in width. The
composite contained approximately 80% by weight and about 20

30 percent, by weight, polypropylene filaments. The material was
shredded utilizing a shredder available from the East Chicago .
Machine Tool Company of East Chicago, IN. The pieces were
transferred to a conventional Hollander*type industrial

beater manufactured by E.D. Jones & Sons, Pittsfield, Ma.
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The beater was a “Number 3 Jones Beating Unit” equipped with
a 45 degree diagonal bed plate. The beater had a rotating
roll with blades or vanes generally aligned on the roll as
shown in FIG. 2A. The blades or vanes were approximately 1/4
inch (~6 mm) wide, approximately 1/2 inch (~12 to 13 mm)
high. These were spaced approximately 1/2 inch (~12 to 13 mm)
apart on the exterior of the roll perpendicular to the
direction or plane of rotation. A fixed pléte was mounted
just below the rotating roll and was equipéed with blades orb
“knives” that were approximately 1/8 inch (~3mm) wide, 1/4
inch (~6 mm) high, spaced approximately 3/8 inches (-9 to 10
mm) apart. These were aligned at an angle of 45 degrees to
the direction or plane of rotation generally as show in FIG
2A. |

Water was added to the shredded material and
hydraulic pressure and shear stress was applied to the

material in the Hollander-type beater in two stages.

‘Hydraulic pressure and shear stress was controlled by

adjusting the load on the roll as it rotated. In this
particular arrangement, hydraulic pressure and shear stress
is generated by a “paddle wheel” type pumping action produced
when the beater roll rétates and ité attached blades or vanes
fo:ce liquid and wet material against a fixed plate with
blades mounted diagonally to the direction or plane of |
rotation. Generally speaking, a greater load applied to the
rotating roll produces less clearance between the rotating
roll and the fixed plate. This corresponds to greater levels
of hydraulic pressure and shear stress.

During the first stage, the pressure or load against the
rotating roll was 0 pounds per sguare inch (psi) for 10
minutes. Essentiélly, no load was applied and the “paddle
wheel” action of the rotating roll squeezed the pieces in the
suspension through a gap of about 1 cm or more between blades
of the rotating roll and blades mounted on the fixed plate.
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Generally speaking, the first stage was used to wet the
shredded material and separate the natural fibers from the
synthetic fibers. The consistency was adjusted to be about
3.3 percent (the percentage by weight of air or oven dry
fibrous material in the suspension).

During the second stage, conditions were adjusted to
establish small zones of very high hydraulic pressure and
shear stress between the moving blades on the rotating roll
and fixed blades near or at their closest poing of contact.
These small zones are thought to generate a micro-bursting
action on the shredded bonded fibrous material to
hydraulically fragment and/or blow apart and reduce the
resulting synthetic fiber length. In addition, the hydraulic
fragmentation and “metal to fiber” or “metal to bonded
fibrous material” contact alters the length of the longer
synthetic filaments so they have the same length as the
natural (i.e., pulp) fibers ranging from about 0.8 to about
3.5 mm without matefially lowering the length or freeness of
pulp fibers that may be present in the suspension.

In the second stage, pressure on the gauge for the

rotating roll was increased to 50 psi and the clearance

between the blades of the rotating roll and the fixed plates
decreased to bétween 1l and 10 mm and the aéproximately one-
half of the weight of the 16 ton roll (-8 tons) was available
to counteract the pressure generated by pieces as they'were.
squeezed through the gap between the roll and the fixed
plate. These conditions were maintained for 50 minutes.

After treatment, free fiber, fiber bundles and fiber-like
materials were separated from the suspension. Samples were
examined microscopically and natural or pulp fibers wexe
separated and measured separately from the synthetic fibers.
In this example, average fiber length was determined as
previocusly described - by manually separating a random sample
of 20 synthetic fibers and 20 pulp fibers, measuring the
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length of individual fibers utilizing a microscope, and then
calculating an average length. The resulting recycled fibers

and fiber-like materials had the following characteristics.

5 e The average length of the synthetic fiber was
approximately the same length as the wood pulp fibers.
Average length of the synthetic fibers was 3.78 mm. The
length of individual fibers in the sample ranged from 1.65
to 5.33 mm. It should be noted that, prior to Processing,

10 the synthetic fibers initially were substantially
continuous polypropylene filaments having indeterminate
lengths or lengths at least far exceeding 5.33 mm. The
average fiber length for the pulp component was 2.7 mm.
The length of individual pulp fibers in the sample ranged

15 from 1.35 to 3.81 mm. Measurements taken with a Kajanni
FS-200 fiber analyzer indicated an arithmetic average
length of 0.76 mm; a length weighted average length of

1.72 mm; and a weight weighted average length of 2.40 mm.

20 e The wood pulp fiber freeness shows a slight reduction
(approximately 10 percent — from. about 860 mlL to about 760
mL) indicating that some additional surface area was

developed on the wood pulp fiber component of the

composite. However the fiber length was unaffected.

25
¢ The synthetic fibers have increased or higher surface area
as a result of the remaining fiber bond areas, cross
overs, and flat areas.
30

EXAMPLE 2
In this example, recycled fibers were prepared from the same

composite hydraulically entangled material containing virgin
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wood pulp and a continuous web of bonded synthetic
polypropylene filaments (i.e., Workhorse® ang Hydroknit® fagt
absorbing materials) utilizing the method set forth in
Example 1. TheAfiber lengths were controlled to be between 1
and S5mm. A suspension of the récycled fibers was blended
inline with a mixture of 60 percent, by weight, hardwood
kraft pulp (eucalyptus) and 40 pexrcent, by weight, softwocd
kraft pulp (radiata pine) at a level of 5% by dry weight.

The furnish was formed into a wet sheet having a basis
weight of 160 grams per square meter (gsm) using a
conventional writing paper manufacturing process and then
dried to a final product. The resulting product was compared
to a control material prepared under the same conditions
using the same virgin pulp materials but with no added
recycled materials. These results are shown in Table 1

below:
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TABLE 1
PROPERTIES Test Method | Product - Product With
Without 5% Recycled
Racycled Material
Material '
- ~ (CONTROL)
Basis Wt TAPPI - T410 163 gsm 161.8 gsm
‘Thickness TAPPI - T411 8.3 mils 8.4 mils
Roughness FS TAPPI - T538 198 Sheff. 164 Sheff.
Roughness WS TAPPI - T538 150 Sheff. 145 Sheff.
Porosity TAPPI —~ T489 94 Sheff. 71 Sheff.
Opacity TAPPI ~ T425 98.3 % 84.4 %

Tensile MD

TAPPI -~ T454

12285 g/15mm

12155 g/15mm

Tensile CD

TAPPI - T454

9127 g/15mm

8237 g/15mm

Elongation MI:

TAPPI ~ T404

oe

1.0

1.0 %

Elongation CL | TAPPI - T404 1.4 % 2.1 %
Bursting TAPPI - T403 51.2 psi 54.2 psi
strength

Dry Tear MD TAPPI - T41l4 140 g 144 g

Dry Tear CD TAPPI - T414 156 g 148 g
Folding TAPPI - TS11 73 cycles 115.5 cycles
endurance MD }

Folding TAPPI - T511 59.5 cycles 61.5 cycles
endurance CD

Stiffness MD TAPPI - T489 20.9 T.U. 21.0 T.U.
Stiffness CD TAPPI ~ T489 12.6 T.U. 12.6 T.U.
Dennison FS TAPPI - T459 18 18
Dennison WS TAPPI - T459 18 18

PH TAPPI - T509 8.7 8.7
Freeness TAPPI - T227 670 mL 650 mL
F.L.I. TAPPI - T232 5.7 3.2

Color L* TAPPI - T527 92 .54 92.71
Color a* TAPPI ~ TS27 -0.16 0.04

Color b¥ TAPPLI - T527 0.06 0.47
Brightness TAPPI - T525 82.04 % 81.9 %

It is evident from these results that a paper sheet

containing 5 percent, by weight, of the recycled materizl

that includes synthetic fibers has physical properties

esgentially similar to the virgin pulp sheet. Importantly,

the added recycled fibers did not detrimentally affect the

paper making process stability and efficiency.
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EXAMPLE 3

In this example, the starting maﬁerial was a bonded web
of meltblown polypropylene fibers available from Kimberly-
Clark Corporatidn under the trade designation Kimtex® wiper.
This material contained 100 percent meltblown polypropylene
fibers and was shredded into pieces ranging from 10 — 30 mm
in length and 5 - 20mm in width. These pieces were
transferred to a pulping process in a Hollander-type
laboratory beater (Ross Paper Machinery Company, Newark, NJ -
Model RPM 15). Hydraulic pressureland mechanical shear stress
were applied in t@o stages.

Hydraulic pressure and shear stress was produced by the
pumping action created by the rotor forqing the wet material
against fhe fixed blades. The rotor roll was approximately 7
5/8 inch (~19.4 cm) in diameter. The working face of the roll
wag 6 inches (~15.4 cm) in width withléhirty—two bars 3/16
inch (~4.8 mm) thick. The bedplate contained seven bars 1/8
inch (~3.2 mm) thick, spaced 3/32 inch (~2.4 mm) apart to
form a 5 degree “V” at the center of the bedplate. |

In stage one the weight or load applied to the rotor was
set at 0 kg for 12 minutes, consistency was set to 1%, and a
defoaming agent was added to contrbl foam generation. During
the first stage, the shredded material was wetted to achieve
free flow of the material through the rotating roll and
bedplate. During the second stage, the weight or load on the
rotating roll was increased first to 5.2 kg for 23 minutes
and then to 2.8 kg for 85 minutes. Conditions during the
second stage produced small zones of very high pressure
between the blades on the rotating rocll and the bedplate to
create a micro-bursting action on the shredded synthetic
fiber bundles to blow apart and reduce the resulting
synthetic fiber length. With these process conditions the

resulting fibers have the following characteristics:
32.
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® The fibers obtained consist of a mixture of some
individual fibers, fiber bundles, small segments.that
still have bond points, curls, open layers of fibers, and
flat areas.

* Average length of the synthetic fibers and fiber bundles
was 2.84 mm. The lengths ranged from 0.6 to 6.1 mm.

The recycled meltblown fibers were blended with a mixture of
60 percent, by weight, hardwood kraft pulp (eucalyptus) and
40 percent, by weight, softwood kraft pulp (radiata pine) at
a level of 5% by dry weight. This furnish was formed into a
wet sheet having a bagis weight of 90_gsm in a conventional
laboratory handsheet former, then pressed in a laboratory
press and finally dried. The resulting product was compared
to a control material prepared under the same conditions
using the same virgin pulp materials but with no added

recycled materials. These results are shown in Table 2

below:
TABLE 2
PROPERTIES Test Method Handsheet Handsheet
Without With 5%
Recycled Recycled
Material Material
(CONTROL) .
Basis Wt TAPPI - T410 90.4gsm 50.0 gsm
Size, Hercules TAPPI - T530 4 s 11 s
Size Tester
| Tensile TAPPI - T494 6082 g/1l5mm 4957 g/15mm
Elongation TAPPTI - T404 0.6 % 0.6 %
Bursting TAPEI ~ T403 44 psi 31 psi
strength
Dry Tear TAPPI - T414 25 g 25 g
Folding TAPPI - T511 97 cycles 34 cycles
endurance
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Even though the paper sheet incorporating recycled
meltblown fibers exhibits lower levels of some mechanical
properties in comparison to the control material, the paper
sheet containing recycled fibers is still considered to have .

5 generally good physical characteristics and is suitable for

writing papers and other types of papers.

While the invention has been described in detail with
respect to specific embodiments thereof, it will be
appreciated that those skilled in the art, upon attaining an

10 understanding of the foregoing may readily conceive of

alterations to, variations of and equivalents to these
embediments. Accordingly, the scope of the present invention
should be assessed as that of the appended claims and any

equivalents thereto.
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We claim:

1. A method cf recycling bonded fibrous materials, the
method comprising, ' )
providing pieces of bonded fibrous materials, the pleces
having sizes that are adapted for suspension in a liquid;
suspending the discrete pieces of bonded fibrous
materials in a liquid;
applying mechanical work to the liguid suspension of
discrete pieces to generate hydraulic pressure and mechanical
shear stress conditions sufficient to hydraulically fragment
the bonded fibrous materials into fibers and fiber—like
components; and
separating substantially individual fibers and fiber-

like cbmponents from the liquid.

2. The process of claim 1 wherein the step of providing
discrete pieces of bonded fibrous materials comprises an
operation to reduce the size of unitary bonded fibrous
materials into discrete pieces that are adapted for
suspension in a liquid, the operation being selected from
mechanical shredding, mechanical cutting, mechanical tearing,
mechanical grinding, water jet cutting, laser cutting,

garnetting and combinations thereof.

3. The process of claim 1 wherein the mechanical work
is applied to the liquid sﬁspension utilizing a combination
of blades mounted on a rotating roll and blades mounted on a
fixed plate to génerate areas of very high hydraulic pressure

and mechanical shear stress.

4. The process of claim 3 wherein the blades mounted on
the fixed plate are aligned at an angle in at least one

<
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dimension with respect to the direction of rotation of the

rotating blades.

5. The process of claim 4 wherein the angle is between g

5 20 degrees and 70 degrees.

6. The process of claim 1 wherein the mechanical work is

applied to the suspension in multiple stages.

10 7. The process of claim 6 wherein mechanical work is
applied to the suspension utilizing a first stage under Q
conditions to generate hydraulic pressure and mechanical
shear stress sufficient to wet the pieces of bonded fibrous
materials and separate at least some portions of fibers and

15 fiber-like components from the bonded materials and utilizing
a second stage under conditions to generate hydraulic
pressure and mechanical shear stress conditions sufficient to
rupture the bonded fibrous materials, fibers and fiber-like
components into substantially individual fibers and fiber

20 1like components.

8. The process of claim 6 wherein the clearance between .
the rotating blades and the fixed blades at the closest point

during the first stage is between about 20 millimeters and

25 about 100 millimeters and between about 1 millimeter and

about 20 millimeters during the second stage.

S. The process of claim 1 wherein the amount of
mechanicalerrk applied to the liquid suspension is greater
30 than about 6 Horsepower — 24 hours per dry ton of bonded

fibrous material.
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10. The process of claim 1 wherein the bonded fibrous
materials are selected from woven fabrics, knitted fabrics,

nonwoven webs and combinations thereof.

11. The process of claim 10, wherein the nonwoven webs
are webs that are thermally bonded, adhesively bonded,
mechanically entangled, solvent bonded, hydraulically

entangled and combinations thereof.

12. The process of claim 1 wherein the bonded fibrous

materials are composed of synthetic fibrous materials,

- matural fibrous materials and combinations thereof

13. The process of claim 12 wherein the synthetic

fibrous material includes thermoplastic fibers and filaments.

14. The process of claim 1 wherein the substantially
individual fibers and fiber-like components have a relatively

uniform length distribution.

15. The process of claim 14, wherein the fiber and
fiber-like material has a length distribution that spans

approximately 7 millimeters.

16. Fiber and fiber-like materials produced according to

the process of claim 1.

17. Recycled synthetic fibers and fiber-like materials

comprising:
at least one thread element composed of synthetic
material having at least one irregular distortion generated
by hydraulic fracture of the thread element to separate it
from a bonded fibrous material while the bohded fibrous
material is suspended in a liquid.
- 37
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18. The recycled synthetic fibers and fiber-like
materials of claim 17, wherein the thread element has a
length ranging'from about 1 millimeter to about 15

millimeters.

15. The recycled synthetic fibers and fiber-like
materials of claim 18, wherein the thread element has a

length ranging from about 1.5 to about 10 millimeters.

20. The recycled synthetic fibers and fiber-like
materials of claim 18, wherein the thread element has a

length ranging from about 2 to about 5 millimeters.

21. The-recycled synthetic fibers and fiber-like
materials of claim 17, wherein the irregular distortions are
in the form of bends in the thread element, flattened »
segments of thread element, expanded segments of thread -

element and combinations thereof.

22. The recycled synthetic fibers and fiber-like
materials Qﬁ claim 17, wherein the thread elements of the
recycled materials have surface areas that are greater than
comparable'thread elements in the bonded fibrous material
prior to hydraulic fracture of the thread element to separate

it from the bonded fibrous material.

23. The recycled synthetic fibers and fiber-like
materials of claim 22, wherein the surface areas of the
recycled thread elements are at least about 5 percent

greater.

24. The recycled synthetic fibers and fiber-like
materialg of claim 17, wherein the synthetic material is a
38
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synthetic thermoplastic material.

25. A nonwoven fibrous web comprising the recycled

synthetic fibers and fiber-like material of claim 17.

26. The nonwoven fibrous web of claim 25 wherein the web
is formed utilizing a web forming process selected from wet

forming, dry forming, foam forming and éombinations thereof.

10 27. The ﬁonwoven‘fibrous web of claim 25 wherein the web
further includes non-recycled natural fibrous materials, non-
recycled natural synthetic materials, recycled natural
fibrous materials, particulates materials and combinations
thereof. | |

15
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METODO DE RECICLADO DE MATERIALES FIBROSOS UNIDOS
Y FIBRAS SINTETICAS Y MATERIALES SIMILARES A FIBRAS
PRODUCIDOS CON ELLOS

CAMPO DE LA INVENCION

La presente invencion se relaciona con técnicas de reciclado y los

materiales producidos utilizando dichas técnicas.
ANTECEDENTES

Los materiales de papel y textiles elaborados enteramente de fibras
naturales (por ejemplo, fibras animales o vegetales) y/o fibras celulosicas
(por ejemplo fibras de pulpa) se reciclan frecuentemente. Las técnicas
para reciclar estos materiales se han desarrollado para romperlos en fibras
o material similar a fibra y luego reformar los materiales para proporcionar
productos de papel y similar a papel. Los textiles de fibras naturales y/o
papel son dispersados en agua mediante una operacion de formacion de
pulpa para crear un precipitado de fibras individuales. Las fibras pueden
limpiarse y/o tratarse para retirar tinta, adhesivos u otros contaminantes.
Las fibras tratadas pueden adicionalmente refinarse y/o fraccionarse antes
de ser formadas en un sustrato entrapado en humedo. En convencionales
operaciones de reciclado, los materiales sintéticos son considerados
contaminantes y tipicamente son retirados. El material sintético puede
estar presente en forma de fibras sintéticas o elaboradas y/o filamentos o

en forma de adhesivos, enlazantes o similares.

Las telas tejidas y no tejidas compuestas parcial o completamente

de fibras sintéticas o elaboradas han generado problemas para los

-
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procesos convencionales focalizados para el reciclado de fibras naturales
y/o celuldsicas. Adicionalmente, las telas con base a fibras naturales y/o
celulosicas de alta resistencia que utilizan adhesivos, enlazantes y/o
enredado mecanico, tal como enredado hidraulico, también proporcionan

problemas en los procesos de reciclado convencionales.

Estos tipos de telas son generalmente dificiles o imposibles de
dispersar en fibras individuales en un proceso eﬁ humedo tal como una
operacion de formacion de pulpa. Esto es particularmente evidente si la
tela se forma de fibras sintéticas unidas mediante unién térmica o
adhesiva. En algunos casos, "cuerdas" de fibra o filamento pueden
formarse. Si el material sintético es termoplastico, el trabajo mecanico a
partir de procesos usados para romper o desmenuzar el material puede
generar suficiente calor para causar que el material se funda en globos y

grumos no usables.

Hablando en general, las telas compuestas de maten'ales sintéticos o
compuestos que contienen materiales sintéticos y naturales son recicladas
utilizando uno de dos métodos. En el primer método, las telas compuestas
enteramente de material termoplastico sintético son limpiadas, fundidas y
luego extruidas o formadas en fibras cortadas, filamentos continuos o
peliculas. Si la tela es un compuesto que contiene materiales
termoplasticos ~ sintéticos y naturales (o material sintético no
termoplastico), los materiales naturales (o sintético no termoplastico)
deben separarse primero de los materiales termoplasticos antes de
adicional procesamiento. Esto es a menudo no practico debido a que la
uniéon térmica, mecanica y/o adhesiva entre los componentes del
compuesto hace dificil la separacion. Aun si la separacion es posible, el

método requiere multiples etapas de procesamiento y energia para fundir y
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reformar el material. Aunque las fibras resultantes, filamentos o peliculas
pueden contener materiales reciclados, las fibras, filamentos o peliculas
pueden caracterizarse como “fabricados" o "extruidos" a partir de

suministro de polimero reciclado.

El segundo método involucra romper mecanicamente una tela en
piezas pequefias tales como mazos de.fibra, hilos y/o fibras individuales.
Esto se cumple normalmente mediante desgarrado mecanico y torciendo
material seco. Por ejemplo, la Solicitud Internacional PCT/SE95/00938
establece que es conocido desmenuzar mecanicamente no tejido seco y
desperdicio textil y que puede usarse desperdicio mezclado seco que
contiene fibras tanto sintéticas como naturales. De acuerdo con
PCT/SE95/00938, una significativa caracteristica de técnicas de
desmenuzado y desgarrado es que la operacion de desgarrado o
desmenuzado es a menudo incompleta en forma tal que las fibras
recicladas estan presentes parcialmente en forma de pedazos individuales
de la tela original que pueden caracterizarse como “fléculos” o mazos de
fibra. Estos floculos se describen como proporcionando no uniformidades
que dan sustratos que contienen dichos fléculos de una apariencia similar

a textil.

Los floculos y pedazos de tela son dificiles de procesar en
operaciones subsecuentes tales como, por ejemplo, un proceso de
entrapado en himedo, proceso de entrapado al aire, proceso de enredado
hidraulico u otros procesos de formaciéon de sustratos. La presencia de
estas no uniformidades puede reducir el valor de las fibras recicladas asi
como degradar la apariencia, resistencia, uniformidad y otras propiedades
deseables de un sustrato o tela claborado con las fibras recicladas.

Retirando las no uniformidades por tamizado u otras técnicas se reduce la
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eficiencia de la recuperacion de la fibra. Adicionales operaciones
mecanicas en seco de corte, desmenuzado, desgarrado, granulado o
picado operaciones para reducir los mazos o fléculos de fibra en fibras o
material similar a fibra que tienen una longitud de menos de 5 milimetros
pueden no ser practicos. Adicionalmente, el trabajo mecanico adicional
puede transferir demasiada energia en forma de calor que el material seco |
puede fundirse en grumos no usables y pueden disminuir o eliminar
cualquier ventaja ambiental o economica inicialmente presente reciclando

¢l material.

Aunqﬁe previas técnicas pueden ser de interés para aquellos que
buscan reciclar material termoplastico en suministro de polimero para
reprocesamiento asi como para aquellos que buscan desgarrar o
desmenuzar mecanicamente telas de desperdicio en pequefios pedazos,
fallan en cumplir muchas necesidades existentes. Por ejemplo, las técnicas
previas fallan en cumplir con la necesidad de un proceso en humedo para
sustancialmente aislar o individualizar fibras y/o filamentos a partir de un
textil o tela no tejida. Como otro ejemplo, las técnicas previas fallan en
cumplir con la necesidad de un proceso en himedo para producir fibras
usables y material similar a fibra a partir de telas unidas térmicamente,
unidas adhesivamente y/o enredadas mecanicamente tales como textiles y

sustratos no tejidos.

Las técnicas previas fallan en cumplir con la necesidad de un
proceso en humedo para convertir telas en fibras y/o filamentos
individuales que tienen dimensiones similares a pulpas celuldsicas y fibras
cortas naturales tales como, por ejemplo, longitudes menores de cinco
milimetros. Por ejemplo, las técnicas previas fallan en cumplir con la

necesidad de un proceso para convertir telas en fibras y/o filamentos



individuales que tienen dimensiones similares a pulpas celulosicas
convencionales y fibras cortas naturales tales como, por ejemplo,

longitudes menores de cinco milimetros.

Existe ain una necesidad de una fibra reciclada no costosa o
material similar a fibra que pueda procesarse facilmente en una hoja o
sustrato uniforme. Por ejemplo, existe una necesidad de una fibra no
costosa reciclada o material similar a fibra que pueda procesarse en una
forma de hoja o sustrato utilizando técnicas convencionales de formacion
en humedo o formacion en seco. Existe también una necesidad de una hoja
o sustrato uniforme que puede incluir por lo menos una porciéon de una

fibra no costosa reciclada o material similar a fibra.

Existe también una necesidad de una hoja de alta resistencia o mas
amplia que sea capaz de absorber rapidamente varias veces su peso en
agua, liquido acuoso o aceite. Una necesidad existe de una hoja o pafio
limpiador que contenga una fibra no costosa reciclada o material similar a
fibra y que sea capaz de absorber rapidamente varias veces su peso en
agua, liquido acuoso o aceite. Una necesidad existe de una hoja o pafio
limpiador que contenga una fibra no costosa reciclada o material similar a
fibra y que pueda usarse como un paiio limpiador o como una capa de
distribucion de fluido y/o componente absorbente de un producto
absorbente. Cumplir esta necesidad es importante puesto que es tanto
eco_némica como ambientalmente deseable sustituir fibra reciclada o
materiales similares a fibra por pulpa de fibra de madera virgen de alta
calidad y/o nuevas fibras o filamentos sintéticos y ain proporcionar un
producto que pueda usarse como un paﬁo limpiador o como una capa de
distribucion de fluido y/o componente absorbente de un producto

absorbente.



RESUMEN DE LA INVENCION

Los problemas identificados arriba han sido solucionados por la
presente invencion la cual esta dirigida a un método de reciclar materiales
fibrosos unidos. El método incluye las etapas de: (a) proporcionar piezas
de materiales fibrosos unidos, las piezas que tienen tamafios que estan
adaptados para suspensic’)n en un liquido; (b) suspender las piezas
separadas de materiales fibrosos unidos en un liquido; (c) aplicar trabajo
mecanico a la suspension liquida de piezas separadas para generar
condiciones de presion hidraulica y tension de corte mecanico suficientes
para fragmentar hidraulicamente los materiales fibrosos unidos en fibras y
componentes similares a fibra; y (4) separar sustancialmente las fibras

individuales y componentes similares a fibra del liquido.

Hablando en general, las piezas de material fibroso unido pueden
tener una longitud que varia dentro del rango de desde alrededor de 10
hasta alrededor de 350 milimetros y un ancho que varia dentro del rango
de desde alrededor de 3 hasta alrededor de 70 milimetros. Mas
deseablemente, las piezas pueden tener una longitud que varia dentro del
rango de desde alrededor de 10 hasta alrededor de 100 milimetros y un
ancho que varia dentro del rango de desde alrededor de 3 hasta alrededor
de 20 milimetros. En forma importante, las piezas pueden dimensionarse
en forma tal que pueden suspenderse en un liquido tal como agua. Se
contempla que las soluciones acuosas, solventes, emulsiones y similares

pueden usarse también.

En un aspecto de la invencion, la etapa de proporcionar piezas
separadas de materiales fibrosos unidos incluye una operacion de proceso

para reducir el tamafio de los materiales fibrosos unidos unitarios tales



como telas grandes, textiles, sustratos y similares o grandes segmentos o
trozos de dichas telas, textiles, sustratos, etc. en piezas individuales que
estan adaptadas para suspension en liquido. La operacion puede ser una
operacioén convencional tal como, por ejemplo, desmenuzado mecanico,
corte mecanico, desgarrado mecanico, molido mecanico, corte de chorro

de agua, corte por laser, granulado y sus combinaciones.

En otro aspecto de la invencién, el trabajo mecanico puede
aplicarse a la suspension liquida utilizando una combinacion de aspas
montadas en un rodillo de rotacion y aspas montadas en un plato fijo para
generar areas de muy alta presion hidraulica y esfuerzo de corte mecanico.
Una combinacion tal puede encontrarse en equipo para procesamiento de
precipitados de fibra tales como, por ejemplo, golpeadores y refinadores
que pueden suministrar suficiente energia a la suspension para controlar la
longitud de fibra bajo condiciones que proporcionan un alto nivel de fibra

para interaccion de metal.

Las aspas pueden moverse en la placa fija que puede estar alineada
a un angulo en por lo menos una dimension con respecto a la direccion o
plano de rotacion de las aspas rotativas. Por ejemplo, las aspas fijas
pueden montarse en forma tal que estan a un angulo de entre alrededor de
5 grados y 70 grados en la direccion o plano de rotacion de las aspas

rotativas.

Deseablemente, las aspas fijas pueden montarse en forma tal que
estan a un angulo de entre alrededor de 15 y 55 grados. Mas
deseablemente, las aspas fijas pueden montarse en forma tal que estan a

un angulo de entre alrededor de 40 y 50 grados. Ain mas deseablemente,
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las aspas pueden montarse en forma tal que estan a un dngulo de alrededor

de 45 grados.

De acuerdo con la presente invencion, el proceso puede
establecerse en forma tal que el trabajo mecanico se aplica a la suspension
en miltiples etapas. Por ejemplo, el trabajo mecanico puede aplicarse a la
suspension utilizando una primera etapa bajo condiciones para generar
presion hidraulica y tension de corte mecénico‘ suficiente para humedecer
las piezas de material fibroso unido y separar por lo menos algunas
porciones de fibras y componentes similares a fibra de los materiales
unidos. Entonces adicional trabajo mecanico puede aplicarse utilizando
una segunda etapa bajo condiciones para generar condiciones de presion
hidraulica y tensién de corte mecanico suficientes para romper los
materiales fibrosos unidos, fibras y componentes similares a fibras en

fibras sustancialmente individuales y componentes similares a fibras.

En un aspecto de la invencion, la separacion entre las aspas
rotativas y las aspas fijas en el punto mas cercano durante la primera etapa
esta entre alrededor de 20 milimetros y alrededor de 100 milimetros. La
separacion es de entre alrededor de 1 milimetro (o tan cercana como sea
posible sin contacto de metal con metal) y alrededor de 20 milimetros
durante la segunda etapa. Deseablemente, la separacion entre las aspas
rotativas y las aspas fijas en el punto mas cercano durante la primera etapa
es entre alrededor de 20 milimetros y alrededor de 50 milimetros y enﬁe
alrededor de 1 milimetro y alrededor de 10 milimetros durante la segunda

etapa.

La consistencia de la suspension, la velocidad de rotacion del

rodillo y aspas' rotativos, las dimensiones de las aspas, el peso y/o carga
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de presion contra el rodillo rotativo son variables que pueden ajustarse

con el fin de controlar la separacion.

De acuerdo con la invencion, la cantidad aproximada de trabajo
mecanico aplicador a la suspension liquida puede ser mayor de alrededor
de 3 CW — dia (24 horas) por tonelada seca de material
fibroso unido — como se determina midiendo la corriente eléctrica dirigida
por el motor que proporciona movimiento a los componentes que generan
condiciones de presion hidraulica y tension de corte. Este numero puede
ser mayor de 4 caballos de fuerza — dia por tonelada y puede ser aun
mayor de 6 o mas. Se contempla que, en algunas situaciones o bajo
algunas condiciones, la cantidad aproximada de trabajo mecanico puede

ser menor de 3 caballos de fuerza - dia por tonelada seca de material

fibroso unido.

El proceso de la presente invencion se practica usando.materiales
fibrosos unidos seleccionados a partir de telas tejidas, telas anudadas,
sustratos no tejidos y sus combinaciones. Hablando en general, estos
sustratos no tejidos son sustratos que son unidos térmicamente, unidos
adhesivamente, enredados mecanicamente, unidos por solvente, eﬁredados

hidraulicamente y sus combinaciones.

Los materiales fibrosos unidos pueden estar compuestos de
materiales fibrosos sintéticos, materiales fibrosos naturales y sus
combinaciones. El material fibroso sintético puede incluir fibras y

filamentos termoplasticos.

De acuerdo con un aspecto de la invencion, los materiales fibrosos

unidos pueden reciclarse en fibras sustancialmente individuales y
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componentes similares a fibras que tienen una distribucién de longitud
relativamente uniforme. Por ejemplo, la fibra y material similar a fibra
pueden temer una distribucion de longitud que se expande
aproximadamente 7 milimetros. Deseablemente, la fibra y material similar
a fibra pueden tener una distribucion de longitud que se expande
aproximadamente 5 milimetros. Se contempla que la fibra y el material
similar a fibra pueden tener una distribucién de longitud que se expande

menos de 5 milimetros, por ejemplo, de 2 a 4 milimetros.

La presente invencién involucra fibras recicladas sintéticas y
material similar a fibra que tienen por lo menos un elemento de hebras
delgadas compuesto de material sintético que tiene por lo menos una
distorsion irregular generada por la fractura hidraulica del elemento de
hebras delgadas para separarlo de un material fibroso unido mientras el

material fibroso unido es suspendido en un liquido.

El elemento de hebras delgadas puede tener una longitud que varia
dentro del rango de desde alrededor de 1 milimetro hasta alrededor de 15
milimetros. Por ejemplo, el elemento de hebras delgadas puede tener una
longitud que varia dentro del rango desde alrededor de 1,5 hasta alrededor
de 10 milimetros. Como otro ejemplo, el elemento de hebras delgadas
puede tener una longitud que varia dentro del rango de desde alrededor de
2 hasta alrededor de 5 milimetros. El elemento de hebras delgadas puede
tener un diametro de menos de 100 micrémetros. Por ejemplo, el elemento

de hebras delgadas puede tener un diametro de menos de 30 micrometros.

De acuerdo con un aspecto de la invencion, las distorsiones
irregulares pueden estar en forma de combas en el elemento de hebras

delgadas, segmentos aplanados de elemento de hebras delgadas,
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segmentos expandidos de elemento de hebras delgadas y sus

combinaciones.

Hablando en general, las distorsiones irregulares causan que los
elementos de hebras delgadas de los materiales reciclados tengan mayor
area superficial que los elementos de hebras delgadas en el material
fibroso unido antes de la fractura hidraulica del elemento de hebras
delgadas para separarlo del material fibroso unido. Por ejemplo, las areas
superficiales de los elementos de hebras delgadas son por lo menos

alrededor de 5 por ciento mayores.

En una modalidad de la invencion, las fibras sintéticas recicladas y
el material similar a fibras puede ser un material sintético que es un
material termoplastico sintético. Por ejemplo, el material termoplastico
sintético puede ser una poliolefina tal como polipropileno, polietileno y
sus combinaciones. El material termoplastico sintético puede estar en
forma de fibras, filamentos, bandas o similares de multiples componentes
y pueden incluir fibras y/o filamentos que tienen varias formas l6bulos en

seccion transversal u otras configuraciones.

La presente invencion involucra un sustrato fibroso no tejido que

comprende las fibras sintéticas recicladas y material similar a fibra como
se describe arriba. El sustrato puede formarse utilizando varios procesos
de formacion de sustratos tales como formacion en humedo o entrapado
en humedo, formacion en seco, entrapado al aire, formacion de espuma, y

sus combinaciones.

El sustrato fibroso no tejido puede incluir adicionalmente materiales

fibrosos naturales no reciclados, matenales sintéticos naturales no
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reciclados, materiales fibrosos naturales reciclados, material particulado y

sus combinaciones.
DEFINICIONES

El término "direccién de la maquina" tal como se usa aqui se refiere
a la direccion de viaje de la superficie de formacion dentro de la cual las
fibras son depositadas durante la formacion de un sustrato no tejido que
incluye, pero no esta limitado a sustratos esponjados pegados, sustratos de

fibra fundidos soplados, y papel.

El término "direccion transversal a la maquina” tal como se usa aqui
se refiere a la direccion que es perpendicular a la direccién de la maquina

definida arriba.

El término "pulpa” tal como se usa aqui se refiere a fibras a partir
de fuentes naturales tales como plantas maderosas y no maderosas. Las

plantas maderosas incluyen, por ejemplo, arboles deciduos y coniferos.

Las plantas no maderosas incluyen, por ejemplo, algodon, cera,
pasto de esparto, semilla de leche, paja, yute, y bagazo. El término
"longitud promedio de fibra" tal como se usa aqui se refiere a una longitud
promedio de fibras, mazos de fibra y/o material similar a fibras
determinada por medicion utilizando técnicas microscopicas. Una muestra
de por lo menos 20 fibras seleccionadas al azar se separa de una
suspension liquida de fibras. Las fibras son establecidas en una placa de
microscopio preparada para sﬁspender las fibras en agua. Una tinta de
entintado se agrega a las fibras suspendidas para colorear las fibras que

contienen celulosa en forma tal que pueden distinguirse o separarse de las
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fibras sintéticas. La placa es colocada bajo un Microscopio Fisher
Stereomaster II Serie S19642/S19643. Las mediciones de 20 fibras en la
muestra se hacen a magnificacion lineal 20X utilizando una escala 0-20
mils y una longitud promedio, longitud minima y longitud maxima, y una
desviacion o coeficiente de variacion se calculan. En algunos casos, la
longitud de fibra promedio sera la longitud pesada promedio de las fibras
(por ejemplo, fibras, mazos de fibras, materiales similares a fibra)
determinados por equipo tal como, por ejemplo, un analizador de fibras
Kajaani modelo FS-200 disponible en Kajaani Oy Electronics, Kajaani,
Finlandia. De acuerdo con un procedimiento de prueba estandar, una
muestra es tratada con un liquido de maceracion para asegurar que los
mazos o cedazos de fibra estan presentes. Cada muestra es desintegrada
en agua caliente y diluida a una soluciéon de aproximadamente 0,001%.
Muestras de prueba individuales son dirigidas en porciones de
aproximadamente 50 a 100 ml de la solucion diluida cuando se prueba,
usando el procedimiento de prueba de andlisis de fibra estandar Kajaani.
La longitud promedio de la fibra pesada es un promedio aritmético, una
longitud pesada promedio o un peso promedio pesado y se puede expresar

mediante la siguiente ecuacion:

k
> (xi*n) /n
Xi= 0

donde k = longitud de fibra maxima
x; = longitud de fibra
n; = nimero de fibras que tienen longitud x;

n = numero total de fibras medidas.

Una caracteristica de los datos de longitud promedio de la

fibra medidos por el analizador de fibras Kajanni es que no discrimina
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entre los diferentes tipos de fibras. Consecuentemente, la longitud
promedio representa un promedio basado en las longitudes de todos los

diferentes tipos, si algunos, de fibras en la muestra.

Tal como se usa aqui, el término "filamentos esponjados pegados”
se refiere a filamentos continuos de pequefio diametro que se foﬁnan
extruyendo un material termoplastico fundido como filamentos a partir de
una pluralidad de finas, usualmente circulares, capilaridades de una
hilandera con el diametro de los filamentos extruidos que se .reducen
entonces rapidamente como, por ejemplo, direccion eductiva y/o otros
mecanismos de esponjado pegado bien conocidos. La produccion de
sustratos no tejidos esponjados pegados se ﬂustra en patentes tales como,
por ejemplo, en la Patente U.S. No. 4, 340,563 de Appel y otros, y la
Patente U.S. No. 3, 692,618 de Dorschner y otros. Las divulgaciones de

estas patentes se incorporan aqui a modo de referencia.

Tal como se usa aqui, el término "fibras fundidas sopladas”
significa fibras formadas extruyendo un material termoplastico fundido a
través de una pluralidad de finas, usualmente circulares, capilaridades de
cubo como hilos o filamentos dentro de una corriente de gas a alta
velocidad (por ejemplo, aire) que atenta los filamentos de material
termoplastico fundido para reducir su diametro, el cual puede ser a un
diametro de micro fibra. Posteriormente, las fibras fundidas sopladas son
llevadas por la corriente de gas a alta velocidad y son depositadas en una
superficie de recoleccion para formar un sustrato de fibras fundidas
sopladas entregadas al azar. Un proceso tal se divulga, por ejemplo, en la
Patente U.S. No. 3, 849,241 de Butin, cuya divulgacion se incorpora aqui

a modo de referencia.
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Tal como se usa aqui, el término "micro fibras" significa fibras de
pequefio didmetro que tienen un diametro promedio no mayor de alrededor
de 100 micrones, por ejemplo, que tienen un diametro de desde alrededor
de 0,5 micrones hasta alrededor de 50 micrones, mas particularmente, las
micro fibras pueden tener un diametro promedio de desde alrededor de 4

micrones hasta alrededor de 40 micrones.

1.  Tal como se usa aqui, el término "material termoplastico" se
refiere a un polimero superior que se ablanda cuando se
expone a calor y retorma a su estado no ablandado
generalmente cuando se enfria a temperatura ambiente. Las
sustancias naturales que exhiben este comportamiento son el
caucho crudo y un nimero de ceras. Otros materiales
termoplasticos de ejemplo incluyen, sin limitacién, cloruros
de polivinilo, algunos poliésteres, poliamidas, polifluoro-
carburos, poliolefinas, algunos poliuretanos, poliestirenos,
alcoholes de polivinilo, caprolactamas, copolimeros de
etileno y por lo menos un monémero de vinilo (por ejemplo,
poli(acetatos de vinil etileno), copolimeros de etileno y
acrilato n-butil (por ejemplo, acrilatos de etileno n-butil), y

resinas acrilicas.

Tal como se usa aqui, el término “material no termoplastico”, se
refiere a cualquier material que no caiga dentro de la definicion de

“material termoplastico,” de arriba.

BREVE DESCRIPCION DE LOS DIBUJOS
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La Figura 1 es una representacion esquematica de un proceso de

ejemplo para desmenuzar un material fibroso unido.

La Figura 2 es una representacion esquematica de un proceso de

ejemplo para fragmentar hidraulicamente piezas desmenuzadas de un

material fibroso unido.

La Figura 2A es un detalle de un proceso de ejemplo mostrado en la

Figura 2.

La Figura 3 es una microfotografia de

sintética reciclada de ejemplo.

La Figura 4 es una microfotografia de

cortada sintética virgen de ejemplo.

La Figura 5 es una microfotografia de

sintética reciclada de ejemplo.

La Figura 6 es una microfotografia de

sintética reciclada de ejemplo.

La Figura 7 es una microfotografia de

sintética reciclada de ejemplo.

La Figura 8 es una microfotografia de

sintética reciclada de ejemplo.
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La Figura 9 es una microfotografia de un detalle de una fibra

cortada sintética virgen de ejemplo.

La Figura 10 es una microfotografia de un detalle de multiples

fibras sintéticas recicladas de ejemplo.

La Figura 11 es una microfotografia de un detalle de una fibra

sintética reciclada de ejemplo.

La Figura 12 es una microfotografia que muestra detalles de fibras

sintéticas recicladas de ejemplo.

La Figura 13 es una microfotografia que muestra detalles de fibras

sintéticas recicladas de ejemplo.

La Figura 14 es una microfotografia que muestra detalles de fibras

sintéticas recicladas de ejemplo.
DESCRIPCION DE LA INVENCION

La presente invencién estd dirigida ‘a un método de reciclar
materiales fibrosos unidos en fibras individuales sustancialmente y
material similar a fibras. El método de la presente invencion puede
practicarse utilizando materiales fibrosos unidos que incluyen fibras
sintéticas. El proceso de la presente invencion puede practicarse usando
materiales fibrosos unidos tales como, por ejemplo, telas no tejidas, telas
anudadas, susfratos no tejidos y sus combinaciones. Hablando en general,
los materiales fibrosos unidos en forma de sustratos no tejidos son

sustratos que estan unidos térmicamente, unidos adhesivamente,
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enredados mecanicamente, unidos por solvente, hidraulicamente

enredados y/o combinaciones de dichas técnicas.

Los materiales fibrosos unidos pueden estar compuestos de
materiales fibrosos sintéticos, materiales fibrosos naturales y sus
combinaciones. El material fibroso sintético puede incluir fibras y

filamentos termoplasticos.

El método incluye las etapas de (a) proporcionar piezas de
materiales fibrosos unidos, las piezas que tienen tamafios que estin
adaptados para suspensién en un liquido; (b) suspender las piezas
individuales de materiales fibrosos unidos en un liquido; (c) aplicar trabajo
mecanico a la suspension liquida de piezas individuales para generar
condiciones de presion hidraulica y tensién de corte mecanico suficientes
para fragmentar hidraulicamente los materiales fibrosos unidos en fibras y
componentes similares a fibra; y (4) separar sustancialmente las fibras

individuales y los componentes similares a fibra del liquido.

De acuerdo con la invencion, la etapa de proporcionar piezas
individuales de materiales fibrosos unidos pueden puede estar en forma de
una operacion convencional tal como, por ejemplo, desmenuzado
mecanico, corte mecanico, desprendimiento mecanico, molido mecanico,

corte con chorro de agua, corte con laser, granulado y sus combinaciones.

Haciendo referencia ahora a la Figura 1, se muestra una operacion
10 de ejemplo de desmenuzado mecanico, la maquina de desmenuzado
incluye un rodillo de aspa 12 que tiene una serie de aspas de cuchilla 14.
El rodillo 12 rota generalmente en la direccion de la flecha asociada con

él. Las aspas de cuchilla 14 estan montadas deseablemente a un angulo o
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inclinacion con respecto a la linea central del rodillo en forma tal de crear
una accion de “corte de tijeras” cuando las aspas de cuchilla 14 entran en
contacto con un aspa fija 16. Un rodillo de prensado 18 puede usarse en
combinaciéon con un transportador de correa 20 para alimentar material.
Las velocidades del transportador 20 y el rodillo de cuchillo 12 pueden
establecerse independientemente para control el tamafio de las piezas
producidas durante la operacion. Por supuesto, otros tipos de equipo de
desmenuzado pueden usarse. Por ejemplo, desmenuzadores del tipo que

“llevan clavos” que utilizan dientes o puntas que cortan y desprenden el

material fibroso unido son satisfactorios.

Hablando en general, las piezas de material fibroso unido pueden
tener una longitud que varia dentro del rango desde alrededor de 10 hasta
alrededor de 350 milimetros y un ancho que varia dentro del rango de
desde alrededor de 3 hasta alrededor de 70 milimetros. En forma .
importante, las piezas pueden dimensionarse en forma tal que pueden
suspenderse en un liquido tal como agua. Se contempla que el liquido
puede, en algunos casos, ser una solucion acuosa, puede incluir aditivos
tales como tensioactivo, tratamientos, tintas, causticos, solventes,

emulsiones y similares.

De acuerdo con la invencion, el trabajo mecanico es aplicado a la
suspension liquida a niveles que generan condiciones de presion hidraulica
y tension de corte suficientes pafa fragmentar, romper, explotar o
desintegrar piezas de materiales fibrosos unidos en ftiles fibras libres y
mazos de fibra 30 o material similar a fibras. Hablando en general, las
condiciones de proceso usadas para convertir el material desmenuzado en
fibras recicladas son mas agresivas y severas que aquellas encontradas en

las operaciones convencionales de formacion de pulpa. Estas condiciones
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incluyen pasar las piezas desmenuzadas a través de una zona de

incrementada presion hidraulica y alta tension de corte mecéanico.

Como un ejemplo, las operaciones normales de formacion de pulpa
usan tipicamente menos de alrededor de 3 caballos de fuerza-dia (24
horas) por tonelada seca de material. Las modalidades de la presente
invencion pueden utilizar mucho mayores entradas de energia. Por
ejemplo, el método de la invencion puede practicarse utilizando 35% mas
de energia; 500 por ciento mas de energia, 0 ain mas para separar utiles

fibras libres y mazos de fibra del material fibroso unido.

Aunque los inventores no estan unidos a una teoria particular de
operacion, se considera que la combinacion de presion hidraulica y tension
de corte rompe el material en fibras libres y mazos de fibra. También se
considera que el contenido de fibras libres y el tamafio promedio de los
mazos puede controlarse variando la presion y la tension mecanica. Se
considera generalmente que este alto nivel de accion mecanica o trabajo
es posible sin causar significativa degradacion de los componentes
sintéticos de los materiales fibrosos unidos (por ejemplo, sin fundir €l
material termoplastico sintético) debido a que el agua/liquido en el
proceso absorbe el calor generado como fibras libres y material similar a

fibras son separados del material fibroso unido.

Hablando en general, el equipo de batido convencional y/o
refinacion se usa para modificar fibras de celulosa para desarrollar
propiedades de elaboracion de papel de hidratacion y fibrilacion. De
acuerdo con la presente invencion, golpeadores y/o refinadores
convencionales pueden configurarse u operarse en una manera no

convencional para proporcionar las condiciones de presion hidraulica y
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tension de corte, suficientes para fragmentar y fracturar el material fibroso

unido en fibras libres, bandas de fibras y material similar a fibras.

Ejemplos de estos dispositivos de batido se encuentran disponibles
en fabricantes tales como Beloit iones, E. D. Jones, Valley, y Noble &
Wood. Haciendo referencia ahora a las Figuras 2 y 2A de los dibujos, se
muestra un dispositivo de ejemplo golpeador 30 del tipo Hollander que
puede usarse en la practica de la presente invencién. El golpeador incluye
un tanque oval 32 con una pared central 34 y un rodillo de cilindro 26
equipado con aspas o vanos 38 que se mueven pasando una segunda serie
de aspas 40 montadas en una platina o placa fija 42. Las cuchillas 40
pueden montarse en la placa fija en forma tal que pueden estar alineadas a
un angulo en por lo menos una dimensién con respecto a la direccion o
plano de rotacion "R" de las aspas rotativas 38. Por ejemplo, las aspas
fijas 40 pueden montarse en forma tal que estdn a un angulo de entre
alrededor de 5 grados y 70 grados con respecto a la direccion o plano de
rotacion “R” de las aspas rotativas 38. Como otro ejemplo, las aspas fijas
pueden ﬁlontarse en forma tal que estan a un angulo de entre alrededor de
15 y 55 grados, entre alrededor de 40 y 50 grados, o aun alrededor de 45
grados.

Una suspension liquida de piezas de material fibroso unido es
introducida dentro de un dispositivo golpeador. Alternativa y/o
adicionalmente, piezas de material fibroso unido pueden introducirse
directamente dentro de liquido en el tanque. Varias proporciones de
materiales fibrosos unidos y agua pueden usarse y apropiadas

proporciones pueden ser determinadas por un experto en el arte.

\
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Durante la operacion, el rodillo de cilindro 36 es rotado en forma tal
que suficiente presion hidraulica y tension de corte es producida entre las
aspas o vanos 38 y las aspas 40 montadas sobre la placa fija. Un rodillo
de cilindro de ejemplo tiene un diametro de 72 pulgadas, un ancho de 72

—_—
pulgadas, 192 aspas que tienen una longitud de 72 pulgadas cada una y
espaciadas aparte media pulgada. Un rodillo tal peso6 apmente 16
—

toneladas. Hablando en general, la velocidad de rotacion es constante y la
variable que es modificada es la presion o carga en el rodillo. IjZl rodillo
esta montado en forma tal que una lectura de presion en calibre de {si
corresponde a muy poco o ninguna porcion del peso del rodillogﬂ:

toneladas) contrarresta la presion generada por las fibras y piezas de
material fibroso unido cuando son torcidas a través del intersticio existente
entre las aspas en el fondo del rodillo rotativo y las aspas fijas montadas
debajo del rodillo. Una lectura de presion en calibre de 50 psi corresponde
a aproximadamente la mitad del peso del rodillo (+8 toneladas) que
contrarresta la presion generada por las fibras y piezas de material fibroso
unido a medida que se tuerce a través del intersticio entre las aspas en el
fondo del rodillo rotativo y las aspas fijas montadas”debajo del rodillo.
Una lectura de presion en calibre de 100/ psi corresponde a
aproximadamente todo el peso del rodillo (+16 toneladas) contrarresta la
presion generada por las fibras y piezas de material fibroso unido a

medida que se tuercen a través del intersticio existente entre las aspas en

el fondo del rodillo rotativo y las aspas fijas montadas debajo del rodillo.

La velocidad de rotacion, consistencia de la suspension en el tanque
y tolerancia entre las aspas rotativas o vanos 38 y las aspas fijas 40
también se ajusta a condiciones que mejoran la interaccion “metal a fibra”
que corta o controla la longitud de las fibras libres, mazos de fibras y

particulas similares a fibra. El término interaccion "metal a fibra" se usa
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para describir €l contacto entre el material fibroso unido y las aspas fijas
y/o rotativas que puede ocurrir bajo condiciones de presion hidraulica y
tension de corte mecanico suficientes para separarse, cortarse 0 romperse
a lo largo de las fibras. De acuerdo con la invencion, esta interaccion debe
controlarse para cortar fibras largas sin afectar o disminuir materialmente
la longitud y/o libertad de la pulpa o fibras cortas que pueden estar
presentes en la suspension. Por ejemplo, el equipo de operacion que
utiliza menos que las consistencias convencionales, mayores dimensiones
de aspas, tolerancias mas cercanas entre las aspas rotativas y aspas fijas,
y/o mayores velocidades de rotacion puede mejorar la interaccion “metal a
fibra”. Hablando en general, la presente invencion utiliza condiciones de
operacion y/o equipo que proporcionan mayores numeros de bordes de
trabajo para actuar en las fibras suspendidas en vez de primordialmente

utilizar la interaccion “fibra a fibra™.

El método de la presente invencion proporciona una técnica para
reciclar materiales fibrosos unidos en fibras sustancialmente individuales y
componentes similares a fibra que tienen una longitud promedio
relativamente baja y una distribucion de longitud promedio relativamente

uniforme.

Aunque el método de la presente invencion puede operarse para
proporcionar fibras, mazos de fibras y materiales similares a fibra que
tienen amplios rangos de longitudes, también puede usarse para generar
fibra y material similar a fibra que tiene una distribucion de longitud

promedio que se expande a aproximadamente 7 milimetros o menos.

En adicion al control de la longitud, alguna interaccion “metal a

fibra" puede generar deformaciones y distorsiones de los componentes
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sintéticos del material fibroso unido. Aunque algunas deformaciones y
distorsiones puedén generarse por la fragmentacion hidraulica del material
fibroso unido otras pueden generarse por desgarramiento, rebanado y

rotura de la fibra y/o filamentos.

Haciendo referencia ahora a las Figuras 3, 5 a 8, y 10 a 14, se
muestra alli varias fibras sintéticas recicladas de ejemplo, mazos de fibras,
y/o material similar a fibras que tienen por lo menos un elemento de
hebras delgadés compuesto de material sintético que tiene por lo menos
una distorsion irregular generada por la fractura hidraulica del elemento de
hebras delgadas para separarlo de un material fibroso unido mientras él

material fibroso unido esta suspendido en un liquido.

El elemento de hebras delgadas puede tener una longitud que varia
dentro del rango de desde alrededor de 1 milimetro hasta alrededor de 15
milimetros. Por ejemplo, el elemento de hebras delgadas puede tener una
longitud que varia dentro del rango de desde alrededor de 1,5 hasta
alrededor de 10 milimetros. Como otro ejemplo, el elemento de hebras
delgadas puede tener una longitud que varia dentro del rango de desde
alrededor de 2 hasta alrededor de 5 milimetros. El elemento de hebras
delgadas puede tener un didmetro de menos de 100 micrémetros. Por
ejemplo, el elemento de hebras delgadas puede tener un diametro de
menos de 30 micrometros. Generalmente hablando, estas dimensiones son
similares a algunas variedades de pulpas comercialmente disponibles y
pueden mezclarse facilmente con pulpas comerciales. En algunas
modalidades de la invencion, los elementos de hebras delgadas pueden
tener un diametro de menos de 10 micrones y pueden aun ser de menos de

1 micrén.
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De acuerdo con un aspecto de la invencion, las distorsiones
irregulares pueden estar en forma de combas en el elemento de hebras
delgadas, segmentos aplanados de elemento de hebras delgadas,
segmentos expandidos de elementos de hebras delgadas y sus

combinaciones.

Hablando en general, las distorsiones irregulares causan que los
elementos de hebras delgadas de los materiales reciclados tengan mayor
area superficial que los elementos de hebras delgadas en el material
fibroso unido antes de la fractura hidraulica del elemento de hebras
delgadas para separarlo del material fibroso unido. Por ejemplo, las 4reas
superficiales de los elementos d_e hebras delgadas reciclados pueden ser

por lo menos alrededor de 5 por ciento mayores.

La Figura 3 es una microfotografia (aproximadamente una
magnificacion lineal 500X) que muestra un detalle de una fibra de ejemplo
sintética reciclada. La fibra reciclada se recuper6 a partir de una estructura
compuesta que contiene un sustrato de filamentos de polipropileno
continuos unidos por puntos térmicamente y fibras de pulpa enredadas
hidraulicamente con el sustrato de filamentos continuos. La fibra visible en
el centro de la microfotografia es un elemento de hebras delgadas de
polipropileno que tiene combas en el filamento y un éegmento
relativamente aplanado. Por lo menos una porcion de estas distorsiones
son generadas o expuestas mediante fractura hidraulica del elemento de
hebras delgadas a partir del material fibroso unido (es decir, la estructura
compuesta). El material que circunda el elemento de hebras delgadas es

pulpa de celulosa.

4
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La Figura 4 es una microfotografia (magnificacion lineal de
aproximadamente 500X) que muestra fibras cortadas de polipropileno
convencionales que aparece en una estructura de sustrato cardado unido
convencional. En contraste con los elementos de hebras delgadas de la
Figura 3, estas fibras aparecen relativamente libres de distorsiones
irregulares. Las fibras tienen superficies relativamente lisas, ain de
diametros uniformes, y sin torcimientos, combas y otras distorsiones
irregulares que son evidentes en el elemento de hebras delgadas mostrado

en la Figura 3.

La Figura 5 es una microfotografia (magnificaciéon lineal de
aproximadamente 120X) que muestra un detalle de una fibra de ejemplo
sintética reciclada recuperada del mismo tipo de estructura compuesta del
elemento de hebras delgadas mostrado en la Figura 3. La fibra visible a
través de la region central de la microfotografia es un elemento de hebras
delgadas de polipropileno que exhibe una presilla y combas asi como
segmentos relativamente aplanados. Por lo menos una porcion de estas
distorsiones son generadas o expuestas mediante la fractura hidraulica del
elemento de hebras delgadas a partir del material fibroso unido (es decir,
la estructura compuesta). El material que circunda el elemento de hebras

delgadas es pulpa de celulosa.

La Figura 6 es una microfotografia (magnificacion lineal de
aproximadamente 120X) que muestra un detalle de una fibra sintética
reciclada de ejemplo recuperada a partir del mismo tipo de estructura
compuesta del elemento de hebras delgadas mostrado en la Figura 3. La
fibra visible en el centro de la microfotografia es un elemento de hebras
delgadas de polipropileno. La flecha en la microfotografia apunta a una

comba aguda en el elemento de hebras delgadas.
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La Figura 7 es una microfotografia (magnificacion lineal de
aproximadamente 500X) que muestra un detalle de una fibra de ejemplo
sintética reciclada recuperada a partir del mismo tipo de estructura
compuesta como el elemento de hebras delgadas mostrado en la Figura 3.
La fibra visible en el centro de la microfotografia es un elemento de hebras
delgadas de polipropileno que exhibe combas asi como un segmento

basto.

La Figura 8 es una microfotografia (magnificaciéon lineal de
aproximadamente 500X) que muestra un detalle de una fibra de ejemplo
sintética reciclada recuperada a partir del mismo tipo estructura compuesta
del elemento de hebras delgadas mostrado en la Figura 3. La fibra visible
a través del centro de la microfotografia es un elemento de hebras
delgadas de polipropileno que muestra un extremo cortado de la fibra que

esta aplanada y expandida.

La Figura 9 es una microfotograﬁa (magnificacion lineal de
aproximadamente 500X) que muestra un detalle de una fibra cortada
convencional de polipropileno. En contraste con el elemento de hebras
delgadas de Figura 8, la fibra aparece relativamente libre de distorsiones
irregulares y tiene un extremo que aparece estar cortado limpiamente sin

evidencia de expansion u otra distorsion.

La Figura 10 es una microfotografia (magnificacion lineal de
aproximadamente 250X) que muestra un detalle de dos fibras de ejemplo
sintéticaé recicladas recuperadas a partir del mismo tipo de estructura
compuesta del elemento de hebras delgadas mostrado en la Figura 3. Las

fibras visibles a través del centro y cerna a la porcion inferior de la
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microfotografia son elementos de hebras delgadas de polipropileno que

exhiben combas asi como segmentos bastos.

La Figura 11 es a microfotografia (magnificacion lineal de
aproximadamente 500X) que muestra un detalle de fibras de ejemplo
sintéticas recicladas. Las fibras recicladas se recuperaron a través de un
pafio limpiador de marca Kimtex® que contiene un sustrato unmido por
puntos térmicamente de fibras fundidas sopladas de polipropileno. Las
fibras fundidas sopladas relativamente finas visibles en el centro de la
microfotografia son elementos de hebras delgadas de polipropileho que
tienen combas, torcimientos, enredos y segmentos relativamente
aplanados. Por lo menos una porcion de estas distorsiones son generadas
o expuestas mediante fractura hidraulica de los elementos de hebras
delgadas del material fibroso unido (es decir, el pafio limpiador Kimtex®.
El material que circunda los elementos de hebras delgadas es pulpa de

celulosa.

La Figura 12 es una microfotografia (magnificacion lineal de
aproximadamente 100X) que muestra un detalle de fibras sintéticas
recicladas de ejemplo recuperadas a partir del mismo tipo de material de
los elementos de hebras delgadas mostrados en la Figura 11. Un punto de
unién de aproximadamente 500 micrometros de longitud es visible en el
centro de la microfotografia las fibras radian hacia fuera desde los bordes
del punto de uniéon en forma de elementos de hebras delgadas de
polipropileno que tienen combas, torcimientos enredos y segmentos
relativamente aplanados. Por lo menos una porcién de estas distorsiones
son generadas o expuestas mediante fractura hidraulica de los elementos
de hebras delgadas a partir del material fibroso unido. Algo del material en

el antecedente de los elementos de hebras delgadas es pulpa de celulosa.
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La Figura 13 es una microfotografia (magnificacion lineal de
aproximadamente 500X) que muestra un detalle de las fibras sintéticas
recicladas de ejemplo recuperadas a partir del mismo tipo de material de
los elementos de hebras delgadas mostrados en la Figura 11. Un mas largo
material similar a fibra o mazo de fibras es de aproximadamente 40
micrometros de ancho es visible en el centro de la microfotografia. Las
fibras circundan y radian hacia fuera desde los bordes del material similar
a fibra o mazos de fibras en forma de elementos de hebras delgadas de
polipropileno que tienen combas, torcimientos, enredos y segmentos
relativamente aplanados. Por lo menos una porcién de estas distorsiones
son generadas o expuestas a fractura hidraulica de los elementos de hebras
delgadas del material fibroso unido. Los mas largos materiales fibrosos

cercanos a los elementos de hebras delgadas son fibras de pulpa de

celulosa.

La Figura 14 es una microfotografia (magnificacion lineal de
aproximadamente 500X) que muestra un detalle de fibras de ejemplo
sintéticas recicladas recuperadas a partir del mismo tipo de material de los
elementos de hebras delgadas mostrados en la Figura 11. Una mezcla de
pulpa de celulosa y fibras recicladas en forma de elementos de hebras
delgadas de polipropileno que tienen combas, torcimientos, enredos y

segmentos relativamente aplanados se muestra.

En una modalidad del método de la presente invencion, el trabajo
mecanico puede aplicarse a una suspension de piezas cortadas o
desmenuzadas de material fibroso unido en multiples etapas. Como un
ejemplo, el trabajo mecanico puede aplicarse a una suspension de piezas
de material fibroso unido utilizando un golpeador tipo Hollander o

dispositivo similar bajo condiciones para humedecer las piezas de
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materiales fibrosos unidos y separar por lo menos algunas porciones de
fibras y componentes similares a fibras de los materiales unidos. En
algunas situaciones, los materiales fibrosos unidos que contienen una
mezcla de ﬁbras naturales y sintéticas y/o fibras muy cortas y muy largas
(por ejemplo fibras de pulpa y filamentos sintéticos continuos) pueden
separarse .parcial o sustancialmente en una o mas iniciales etapas de

tratamiento.

Después de dicho tratamiento, las corrientes de fibra/filamento
cortos y largos pueden separarse. Si se usa un golpeador del tipo
Hollander para llevar a cabo las primeras etapas o etapas de tratamiento,
el intersticio o tolerancia entre las aspas rotativas y las aspas fijas puede
ser suficientemente grande para mejorar la interaccion “fibra a fibra” o
“material fibroso a material fibroso” mas que la interaccion “metal a
fibra”. Como un ejemplo, bajo condiciones convencionales la tolerancia
entre las aspas rotativas y las aspas fijas puede estar entre alrededor de 20
milimetros y alrededor de 100 milimetros. Se contempla que otras
variables tales como la consistencia de la suspension, la velocidad de
rotacion del rodillo golpeador y/o la carga de presion aplicada al rodillo
golpeador puede ajustarse también para mejorar el tratamiento en la

primera etapa (o etapas).

En una segunda etapa, adicional trabajo mecanico puede aplicarse
bajo condiciones para generar condiciones suficientes de presion
hidraulica y tensién de corte mecanico para romper los materiales fibrosos
unidos, fibras y componentes similares a fibra en fibras sustancialmente
individuales y componentes similares a fibra. Si se usa un golpeador del
tipo Hollander para llevar a cabo la segunda etapa (o segundés etapas) dev

tratamiento, el intersticio o tolerancia entre las aspas rotativas y las aspas
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fijas sera deseablemente pequefias suficientemente para mejorar la
interaccion “metal a fibra” o “metal a material fibroso” que puede ocurrir
bajo condiciones de presion hidraulica y tension de corte mecanico para
separar, cortar o romper fibras laigas (es decir, fibras sintéticas largas) sin
afectar mateﬁahnente o disminuir la longitud y/o libertad de la pulpa o
fibras cortas que pueden estar presentes en la suspension. Como un
ejemplo, la tolerancia puede estar entre alrededor de 1 milimetro (o tan
cercano como sea posible sin contacto de “metal a metal”) y alrededor de
20 milimetros. Se contempla que otras variables tal como consistencia de
la suspension, velocidad de rotacion del rodillo golpeador y/o carga de
presion aplicada al rodillo golpeador pueden ajustarse también para

mejorar ¢l tratamiento en la segunda etapa (o etapas).

De acuerdo con la invencion, la cantidad de trabajo mecanico

aplicado a la suspension liquida es mayor de alrededor de 3 caballos de

‘———“-‘

fuerza por dia (24 horas) por tonelada seca de material fibroso unido. Este
‘\—.‘—_—///

numero puede ser deseablemente mayor de 6 caballos de fuerza — dia por

tonelada y puede variar en el rango de 10 hasta alrededor de 15 para

varios materiales de ejemplo.

Después de que la suspension liquida es creada y el material fibroso
unido es fragmentado hidraulicamente en fibras libres, mazos de fibras y
materiales similares a fibra, estos materiales pueden entonces introducirse
en la corriente de suministro de un proceso de formacién en humedo, o
pueden traslaparse en humedo para uso posterior, o pueden secarse para
procesos de formacion en seco. Se contempla que la corriente de fibras

puede tamizarse para retirar piezas largas, floculos, y similares.
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Hablando en general, trozos unidos o materiales de desperdicio que
contienen fibras sintéticas pueden reciclarse en fibras libres, y materiales
similares a fibra que tienen incrementada area superficial y pueden
procesarse para tener una controlada longitud de fibra. Se considera que
las fibras recicladas de acuerdb con la presente invencioén proporcionan
mejor retenciéon en procesos de formacién en humedo y con suficiente
cantidad, pueden mejorar las propiedades mecéanicas y absorbentes
cuando se incorporan en los sustratos fibrosos. En adicion las fibras
recicladas de alta area superficial ofrecen una ventaja significativa en
costos sobre las fibras cortadas sintéticas virgenes. Mediante el uso de
materiales que se han formado previamente en redes de fibras, luego
rorﬁpiéndolas aparte como se describe arriba resulta en fibras y material
similar a fibra que tiene generalmente incrementada area superficial. Esta
area superficial resulta del estallido de las redes en pequefios segmentos
que tienen atn puntos de union, combas, torcimientos, bucles, capas
abiertas de fibras, y areas planas como se muestra en las varias

microfotografias descritas arriba.

En adicién, la longitud de fibra se controla mediante €l mismo
trabajo mecanico éreado durante el proceso de estallido. Controlando la
longitud de las fibras le permitira ser usadas en un nimero de procesos de
formacion de sustratos tales como formacion en himedo, formacién en
seco, formacién de espuma. Por ejemplo, controlando la longitud de la
fibra sintética con respecto a la de las fibras de pulpa de Madera, el
material reciclado puede reintroducirse en suministros de pulpa de madera
virgen sin afectar las propiedades de manejo o procesamiento del

suministro.

EJEMPLO 1
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Este ejemplo se relaciona con el reciclado de un material compuesto
unido y enredado que contiene fibras naturales y filamentos sintéticos. Un
material compuesto enredado hidraulicamente que contiene pulpa de
madera virgen y un sustrato continuo de filamentos de polipropileno
unidos sintéticos (aproximadamente 20 por ciento, en peso) (es decir, un
sustrato de filamentos continuos esponjado pegado) disponible en
Kimberly-Clark Corporation, Roswell, Georgia bajo las marcas
comerciales Workhorse® e Hydroknit® materiales de rapida absorcion se
desmenuz6 en piezas que varian dentro del rango de desde alrededor de
10 a 350 mm en longitud y 70 mm en ancho. El compuesto contenia
aproximadamente 80% en peso y alrededor de 20 por ciento, en peso, de
filamentos de polipropileno. El material fue desmenuzado utilizando un
desmenuzador disponible en East Chicago Machine Tool Company de
East Chicago, IN. Las piezas fueron transferidas a un golpeador
convencional industrial del tipo Hollander fabricado por E.D. Jones &

Sons, Pittsfield, MA.

El golpeador era una “Unidad Golpeadora Jones Numero 37
equipada con una placa de lecho diagonal a 45 grados. El golpeador tenia
un rodillo rotativo con aspas o vanos generalmente alineados sobre el
rodillo como se muestra en la Figura 2A. Las aspas o vanos eran de
aproximadamente 1/4 de pulgada (+12 mm) de ancho, aproximadamente
1/2 pulgada (:i:12 a 13 mm) de alto. Estos estaban espaciados
aproximadamente 1/2 pulgada (+12 a 13 mm) aparte sobre el exterior del
rodillo perpendicular a la direccion o plano de rotacién. Una placa fija
estaba montada justo debajo del rodillo rotativo y estaba equipada con
aspas o0 “cuchillas” que eran de aproximadamente 1/8 de pulgada (+3 mm)
de ancho, 1/4 de pulgada (=6 mm) de alto, espaciadas aproximadamente

3/8 de pulgada (9 a 10 mm) aparte. Estas estaban alineadas a un angulo
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de 45 grados con respecto a la direccion o plano de rotacion generalmente

como se muestra en la Figura 2A.

Se agregd agua al material desmenuzado y se aplico presion
hidraulica y tension de corte al material en el golpeador tipo Hollander en
dos etapas. La presion hidraulica y la tension de corte se controld
ajustando la carga sobre el rodillo a medida que el rodillo rota. En esta
disposicion particular, la presion hidraulica y tension de corte son
generados por una accion de bombeo del tipo de “rueda de paletas”
producida cuando el rodillo golpeador y sus aspas o vanos unidos fuerzan
liquido y material himedo contra una placa fija con aspas montadas
diagonalmente a la direccién o plano de rotacién. Hablando en general,
una mayor carga aplicada al rodillo rotativo produce menos tolerancia
entre el rodillo rotativo y la placa fija. Esto corresponde a mayores niveles

de presion hidraulica y tension de corte.

Durante la primera etapa, la presion o carga contra el rodillo
rotativo era de O libras por pulgada cuadrada (psi) durante 10 minutos.
Esencialmente, no se aplico carga y la accion de “rueda de paletas” del
rodillb rotativo torcié las piezas en la suspension a través de un intersticio
de alrededor de 1 cm o mas entre las aspas o el rodillo rotativo y las aspas

motadas sobre la placa fija.

Hablando en general, la primera etapa se usd para humedecer el
material desmenuzado y separar las fibras naturales de las fibras sintéticas.
La consistencia se ajusto para ser alrededor de 3,3 por ciento (el
porcentaje en peso de aire o material fibroso seco en hormno en la

suspension).
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Durante la segunda etapa, las condiciones fueron ajustadas para
establecer pequefias zonas de muy alta presion hidraulica y tension de
corte entre las aspas que se mueven sobre el rodillo rotativo y las aspas
fijas cercanas o en su punto mas cercano de contacto. Se considera que
estas pequefias zonas generan una accion de micro-explosion sobre el
material fibroso unido desmenuzado para fragmentar hidraulicamente y/o
soplar aparte y reducir la longitud de la fibra sintética resultante. En
adicion, la fragmentacion hidraulica y el contacto de “metal a fibra” o
“metal a material fibroso unido” altera la longitud de los filamentos
sintéticos mas largos en forma tal que tienen la misma longitud de las
fibras naturales (es decir, pulpa) que varian dentro del rango de desde
alrededor de 0,8 hasta alrededor de 3,5 mm sin disminuir materialmente la
longitud o libertad de las fibras de pulpa que pueden estar presentes en la

suspension.

En la segunda etapa, presion sobre el calibre para el rodillo rotativo
se incrementd a 50 psi y la tolerancia entre las aspas del rodillo rotativo y
las placas fijas disminuy6 a entre 1 y 10 mm y aproximadamente una
mitad del peso del rodillo de 16 toneladas (+8 toneladas) fue disponible
para contrarrestar la presion generada por las piezas a medida que se
tuercen a través del intersticio entre el rodillo y la placa fija. Estas

condiciones se mantuvieron durante 50 minutos.

Después del tratamiento, la fibra libre, los mazos de ﬁbré y el
material similar a fibras se separaron de la suspension. Las muestras se
examinaron microscopicamente y las fibras naturales o fibras de pulpa se
separaron y midieron separadamente a partir de las fibras sintéticas. En
este ejemplo, la longitud de fibra promedio se determind como se

describié previamente separando manualmente una muestra al azar de



fibras sintéticas y 20 fibras de pulpa, midiendo la longitud de las fibras
individuales utilizando un microscopio, y luego calculando una longitud
promedio. Las fibras recicladas resultantes y los materiales similares a

fibra tuvieron las siguientes caracteristicas:

. La longitud promedio de la fibra sintética era aproximadamente la
misma longitud de las fibras de pulpa de madera. La longitud
promedio de las fibras sintéticas fue de 3 a 78 mm. La longitud de
las fibras individuales en la muestra estaban dentro del rango de
desde 1,65 a 5,33 mm. Debe notarse que, antes del procesamiento,
las fibras sintéticas inicialmente eran sustancialmente filamentos
continuos de polipropileno que tienen longitudes indeterminadas
que exceden de lejos 5,33 mm. La longitud de fibra promedio para
el componente de pulpa fue de 2,7 mm. La longitud de las fibras de
pulpa individuales en la muestra estaban dentro del rango de desde
1,35 a 3,81 mm. Las mediciones tomadas con un analizador de
fibras Kajanni FS-200 indicaron una longitud aritmética promedio
de 0,76 mm; una longitud promedio pesada de longitud de 1,72 mm;
y una longitud promedio pesada de peso de 2,40 mm.

. La libertad de la fibra de pulpa de madera muestra una ligera
reduccion (aproximadamente 10 por ciento de desde alrededor de
860 mL hasta alrededor de 760 mL) indicando que alguna area
superficial adicional se desarrollé sobre el componente de fibra de
pulpa de madera del compuesto. Sin embargo no se afectd la

~ longitud de la fibra.
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. Las fibras sintéticas tienen incrementada o mayor area superficial
como resultado de las areas de union de las fibras remanentes, cruces y

areas planas.

EJEMPLO 2

En este ejemplo, las fibras recicladas se prepararon a partir del
mismo material compuesto enredado hidraulicamente que contiene pulpa
de madera y un sustrato continuo de filamentos de polipropileno sintéticos
unidos (por ejemplo, Workhorse® e Hydroknit® materiales de rapida
absorbencia) que utilizan el método establecido en el Ejemplo 1. Las
longitudes de fibra se controlaron como entre 1 y 5 mm. Una suspension
de las fibras recicladas se mezclo en linea con una mezcla de 60 por
ciento, en peso, de pulpa kraft de madera dura (eucalipto) y 40 por ciento,
en peso, de pulpa kraft de madera blanda (radiata pine) a un nivel de 5%

€n peso S€CO.

El suministro se formo6 en una hoja hiimeda que tiene un peso base
de 160 gramos por fnetro cuadrado (g/m”) usando un proceso de
fabricacion de papel de escribir convencional y luego secando al producto
final. El producto resultante se compar6 a un material de control
preparado bajo las mismas condiciones usando los mismos materiales de
pulpa virgen sin adicion de materiales reciclados. Estos resultados se

muestran en la Tabla 1 abajo:

TABLA 1

PROPIEDADES Método de Producto sin Material | Producto con 5%

Prueba Reciclado (CONTROL) Material

Reciclado—~

Peso base TAPPI — T410 16¥g/m* / 161,8(g/m*> /
Espesor TAPPI — T411 8, 3mils ) 8, 4mils’
Rugosidad FS TAPPI - T538 198 Sheff’ 164 Sheff”
Rugosidad WS TAPPI - T538 150 Sheff. 145 Sheff.
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Porosidad TAPPI — T489 94 Sheff. 71 Sheff.
Opacidad TAPPI - T425 98,3 % 84,4 %
Tension MD TAPPI — T494 12 285 g/15mm 12 155 g/15mm
Tension CD TAPPI — T494 9127 g/15mm 8 237 g/15mm
Elongacion MD TAPPI — T404 1,0 % 1,0 %
Elongacion CD TAPPI — T404 1,4 % 2,1 %
Resistencia a la Explosion TAPPI — T403 51,2 psi 54.2 psi
Desgarre en seco MD TAPPI - T414 140 g 144 g
Desgarre en seco CD TAPPI — T414 156 g 148 g
Endurancia de plegado MD | TAPPI - T511 73 ciclos 115,5 ciclos
Endurancia de plegado CD | TAPPI - T511 59,5 ciclos 61,5 ciclos
Rigidez MD TAPPI — T489 20,9 T.U. 21,0 T.U.
Rigidez CD TAPPI — T489 12,6 T.U. 12,6 T.U.
Dennison FS TAPPI — T459 18 18
Dennison WS TAPPI — T459 18 18

PH TAPPI — T509 8,7 8,7
Libertad TAPPI — T227 670 mL 650 mL
FL.T. TAPPI - T232 . 5,7 3,2
Color L* TAPPI - T527 52,54 92,71
Color a* TAPPI — T527 -0,16 0,04
Color b* TAPPI — T527 0,06 0,047
Brillantez TAPPI — T525 82,04 % 81,9 %

Es evidente a partir de estos resultados que una hoja de papel que
contiene 5 por ciento, en peso, del material reciclado que incluye fibras
sintéticas tiene propiedades fisicas esencialmente similares a la hoja de
pupa virgen. En forma importante las fibras recicladas agregadas no
afectan en detrimento la estabilidad y la eficiencia del proceso de

elaboracion de papel.
EJEMPLO 3

En este ejemplo, el material de partida era un sustrato unido de
fibras de polipropileno fundidas sopladas disponibles en Kimberly-Clark
Corporation bajo la designacion comercial limpiador Kimtex®. Este
material contenia 100 por ciento de fibras de polipropileno fundidas
sopladas y se desmenuzo en piezas que varian dentro del rango de desde
10 a 30 mm en longitud y 5 a 20 mm en ancho. Estas piezas se

transfirieron a un proceso de formacion de pulpa en un golpeador de
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laboratorio del tipo Hollander (Ross Paper Machinery Company, Newark,
NJ, Modelo RPM 15). La presion hidraulica y la tension de corte

-mecanico se aplicaron en dos etapas.

La presion hidraulica y la tension de corte se produjeron por la
accion de bombeo creada por el rotor que fuerza el material humedo
contra las aspas fijas. El rodillo rotor era de aproximadamente 7 5/8 de
pulgada (19,4 cm) de diametro. La cara de trabajo del rodillo era de 6
pulgadas (£15,4 cm) de ancho con treinta y dos bar 3/16 de pulgada (+4,8
mm) de espesor. La placa de lecho contenia siete bar 1/8 de pulgada (+3,2
mm) de espesor, espaciado 3/32 de pulgada (+2,4 mm) aparte para formar

una "V" a 5 grados en el centro de la placa de lecho.

En la etapa uno el peso, o carga aplicada al rotor se establecié a 0
kg durante 12 minutos, la consistencia se establecié a 1%, y se agreg6 un
agente de des-espumado para controlar la generacion de espuma. Durante
la primera etapa, el material desmenuzado se humedecio para obtener flujo
libre del material a través del rodillo rotativo y la placa de lecho. Durante
la segunda etapa, el peso o carga en el rodillo rotativo se increment6 a 5,2
kg durante 23 minutos y luego a 2, 8 kg durante 85 minutos. Las
condiciones durante la segunda etapa produjeron pequefias zonas de muy
alta presion entre las cuchillas en el rodillo rotativo y la placa de lecho
para crear accion de micro-estallido en los mazos de fibra sintética
desmenuzada para fluir aparte y reducir la longitud resultante de la fibra
sintética. Con estas condiciones del proceso las fibras resultantes tienen

las siguientes caracteristicas:
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. Las fibras obtenidas consistes de una mezcla de algunas fibras
individuales, mazos de fibras, pequefios segmentos que tienen aun
puntos de unidn, rizos, capas abiertas de fibras, y areas planas.

. La longitud promedio de las fibras sintéticas y los mazos de fibras
fue de 2,84 mm. Las longitudes variaron dentro del rango de desde

0,6 a6,1 mm.

Las fibras fundidas sopladas recicladas se mezclaron con una mezcla de
60 por ciento, en peso, de pulpa kraft de madera dura (eucalipto) y 40 por
ciento, en peso, de pulpa kraft de madera blanda (radiata pine) a un nivel
de 5% en peso seco. Este suministro se formo en una hoja humeda que
tiene un peso base de 90 g/m’, en un formador de hojas manuales de
laboratorio convencional, luego se prenso en una prensa de laboratorio y
finalmente se secd. El producto resultante se compard con un material de
control preparado bajo las mismas condiciones usando los mismos
materiales de pulpa virgen pero sin agregar materiales reciclados. Estos

resultados se muestran la Tabla 2 abajo:

TABLA 2
PROPIEDADES Método de Prueba | Hoja manual sin | Hoja manual con
material 5% de material
reciclado reciclado
Peso base TAPPI — T410 90,4 g/m’ 90,0 g/m’
Tamafio, Probador de TAPPI — T530 4s 11s
Tamafio Hercules
Tension TAPPI — T494 6082 g/15mm | 4957 g/15mm
Elongacion TAPPI — T404 0,6 % 0,6%
Resistencia a explosion TAPPI — T403 44 psi 31 psi
Desprendido en seco TAPPI — T414 25¢g 25¢g
Endurancia plegado TAPPI - T511 97 ciclos 34 ciclos

Aun si la hoja de papel que incorpora las fibras fundidas sopladas
recicladas exhibe menores niveles de algunas propiedades mecanicas en

comparacion con el material de control, la hoja de papel que contiene las




41

fibras recicladas se considera ain que tiene generalmente buenas
caracteristicas fisicas y es adecuada para papeles de escritura y otros tipos

de papeles.

Aunque la invencion se ha descrito en detalle con respecto a sus
especificas modalidades, se apreciara que aquellos expertos en el arte, al
lograr un entendimiento de lo anterior pueden concebir facilmente
alteraciones, variaciones y equivalentes a estas modalidades. De acuerdo
con lo anterior, el alcance de la presente invencién debe tomarse de las

reivindicaciones del apéndice y cualquiera de sus equivalentes.
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REIVINDICACIONES

Reivindicamos:

1. Un método de reciclar materiales fibrosos unidos, el método

que comprende:

proporcionar piezas de materiales fibrosos umdos, las piezas
que tienen tamafios que estan adaptados para suspension en un liquido;

suspender las piezas individuales de materiales fibrosos
unidos en un liquido;

aplicér trabajo mecanico a la suspension liquida de piezas
individuales para generar condiciones de presion hidraulica y tension de
corte mecanica suficientes para fragmentar hidraulicamente el material
fibroso unido en fibras y componentes similares a fibras; y

separar sustancialmente fibras individuales y componentes

similares a fibras del liquido.

2. El proceso de la reivindicacion 1 donde la etapa de
proporcionar piezas individuales de materiales fibrosos unidos comprende
una operacion para reducir el tamafio de los materiales fibrosos unidos
unitarios en piezas individuales que estan adaptadas para suspension en un
liquido, la operacion que se selecciona a partir de desmenuzado mecanico,
corte mecanico, desgarre mecanico, molido mecanico, corte por chorro de

agua, corte por laser, granulado y sus combinaciones.

3. El proceso de la reivindicacion 1 donde el trabajo mecanico
es aplicado a la suspension liquida utilizando una combinacion de aspas
montadas en un rodillo rotativo y aspas montadas en una placa fija para

- generar areas de muy alta presion hidraulica y tension de corte mecénico.
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4.  El proceso de la reivindicacion 3 donde las aspas montadas
en la placa fija estan alineadas a un angulo en por lo menos una dimension

con respecto a la direccion de rotacion de las aspas rotativas.

5. El proceso de la reivindicacion 4 donde el angulo esta entre
20 grados y 70 grados.
6.  El proceso de la reivindicacion 1 donde el trabajo mecanico

se aplica a la suspension en multiples etapas.

7. El proceso de la reivindicacion 6 donde el trabajo mecanico
se aplica a la suspension utilizando una primera etapa bajo condiciones
para generar presion hidraulica y tension de corte mecanico suficientes
para humedecer las piezas de materiales fibrosos unidos y separar por lo
menos algunas porciones de fibras y componentes similares de los
materiales unidos y utilizar una segunda etapa bajo condiciones para
generar condiciones de presion hidraulica y tension de corte mecanico
suficientes para romper los materiales fibrosos umidos, fibras y
componentes similares a fibras en fibras sustancialmente individuales y

componentes similares a fibras.

8. El proceso de la reivindicacion 6 donde la tolerancia entre las
aspas rotativas y las aspas fijas en el punto mas cercano durante la primera

etapa esta entre alrededor de 20 milimetros y alrededor' de 100 milimetros

PR

y entre alrededor de 1 milimetro y alrededor de 20 milimetros durante la

segunda etapa.

9.  El proceso de la reivindicacion 1 donde la cantidad de trabajo

mecanico aplicado a la suspension liquida es mayor de alrededor de 6




caballos de fuerza - 24 horas por dia por tonelada seca de material fibroso

unido.

10. El proceso de la reivindicacion 1 donde los materiales
fibrosos unidos se seleccionan a partir de telas no tejidas, telas anudadas, .

sustratos no tejidos y sus combinaciones.

11. El proceso de la reivindicacion 10, donde los sustratos no
tejidos son sustratos que estan térmicamente unidos, adhesivamente
unidos, enredados mecanicamente, unidos por solvente, enredados

hidraulicamente y sus combinaciones.

12. El proceso de la reivindicacion 1 donde los materiales
fibrosos unidos estan compuestos de materiales fibrosos sintéticos,

materiales fibrosos naturales, y sus combinaciones.

13.  El proceso de la reivindicacion 12 donde el material fibrosos

sintético incluye fibras y filamentos termoplasticos.

14. El proceso de la reivindicacion 1 donde las fibras
sustancialmente individuales y los componentes similares a fibras tienen

una distribucion de longitud relativamente uniforme.

15. El proceso de la reivindicacion 14, donde la fibra y el
material similar a fibra tiene una distribucion de longitud que se expande

aproximadamente 7 milimetros.

16. La fibra y el material similar a fibra producidos de acuerdo

con el proceso de la reivindicacion 1.



17. /Las fibras sintéticas recicladas y el material similar a fibras
que co&mp ende:

por lo menos un elemento de hebras delgadas compuesto de
material sintético que tiene por lo menos una distorsion irregular generada
por la fractura hidraulica del elemento de hebras delgadas para separarlo
de un material fibroso pegado con el material fibroso pegado suspendido

en un liquido.

18. Las fibras sintéticas recicladas y el material similar a fibras
de la reivindicacion 17, donde el elemento de hebras delgadas tiene una
longitud que varia dentro del rango desde alrededor de 1 milimetro hasta

alrededor de 15 milimetros.

19. Las fibras sintéticas recicladas y material similar a fibras de
la reivindicacion 18, donde el elemento de hebras delgadas tiene una
longitud que varia dentro del rango desde alrededor de 1,5 a alrededor de

10 milimetros.

20. Las fibras sintéticas recicladas y el material similar a fibras
de 1a reivindicacion 18, donde el elemento de hebras delgadas tiene una
longitud que varia dentro del rango de desde alrededor de 2 hasta

alrededor de 5 milimetros.

21. Las fibras sintéticas recicladas y el material similar a fibras
de la reivindicacion 17, donde las distorsiones irregulares son de forma de
combas en el elemento de hebras delgadas, segmentos aplanados de
elemento de hebras delgadas, segmentos expahdidos de elemento de

hebras delgadas y sus combinaciones.
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22, Las fibras sintéticas recicladas y el material similar a fibras
de la reivindicacion 17, donde los elementos de hebras delgadas de los
materiales reciclados tienen areas superficiales que son mayores que los
clementos de hebras delgadas en el material fibroso unido comparable
antes de la fractura hidraulica del elemento de hebras delgadas para

separarlo del material fibroso unido.

23. Las fibras sintéticas recicladas y material similar a fibra de la
reivindicacion 22, donde las areas superficiales de los elementos de hebras

delgadas reciclados son por lo menos alrededor de 5 por ciento mayores.

24. Las fibras sintéticas recicladas y el material similar a fibras
de la reivindicacion 23, donde el material sintético es un material

termoplastico sintético.

25.  Un sustrato fibroso no tejido que comprende las fibras

sintéticas recicladas y material similar a fibra de la reivindicacion 17.

26. El sustrato fibroso no tejido de la reivindicacion 25 donde el
sustrato se forma utilizando un proceso de formacion de sustrato
seleccionado a partir de formacion en himedo, formacién en seco,

formacion de espuma y sus combinaciones.

27.  El sustrato fibroso no tejido de la reivindicacion 25 donde el
sustrato incluye adicionalmente materiales fibrosos naturales no
reciclados, materiales sintéticos naturales no reciclados, materiales

fibrosos naturales reciclados, material particulado y sus combinaciones.
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Name and address: (Family name followed by given name; for a legal entity, full official designation.

Teleph.onc No.
(074)3210930

Facsimile No.

3211477

Teleprinter No.

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

Co

State (that is, couniry) of residence:

co

Carrera 43A 1A
Oficina 413
Medellin

Colombia

Name and address: (Family name followed by given name; for a legal entiy. fill official designation. The address must include postal code and nome of counnry.)

COLOMBIANA KIMBERLY COLPAPEL S.A.

sur - 143, Torre sur,

State (that is. country) of nationality:

co

State (that is. country) of residence:

co

Namc and address: (Family name followed by given name: for a legal entity, full

official designation. The address must include postal code and name of country.}

State (that is. country) of nationality:

State {that is, country) of residence:

D Further applicants arc indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint January 2002)

See Notes to the demand form



Sheet No. Intcrnational application No. L

Continuation of Box No. 1} APPLICANT(S)

Ifnone of the following sub-boxes is used, this sheet should not be inchuded in the demand.

Name and address: (Family name followed by given name: for a legal entity. fill official designation. The address must include postal code and name of couniry.)

State (that is, country) of nationality: State (that is, country) of residence:

Name and address: (Family name followed by given name: for a legal enfity. full official designation. The address must inchide postal code and name of country.)

Statc (that is, country) of nationality: Stalc (that is, country) of residence:

Name and address: (Family name fallowed hy given name; for a legal entity. fil official designation. The address must include postal code and name of counnry.)

e

Statc (that is, country) of nationality: Statc (that is, country) of residence:

Name and address: (Family name followed hy given name: for a legal entity. full official designation. The address must include postal code and name of counry.)

State {that is, country) of nationality: Statc (fhat is, country) of residence:

D Further applicants arc indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 2001: reprint January 2002)

See Notes 1o the demand form



2 Intcrnational application No.

Shecet No. .&. PCT/1B01/02770

Box No. 111 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent D common representative
and m has heen appointed carlier and represcnts the applicant(s) alsa for intcrnational preliminary examination.
[:] is hereby appointed and any carlier abpointmcm of (an) agent(s)/common representative is herchy revoked.

D is herchy appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the agent(s)/common represcntative appointed carlicr.

Name and address: (Family name followed by given name; for a legal entity. full official designation. Telephone No.

The address must include postal mdg and name of country.) 3802200
CASTRO DUQUE, RAMIRO Facsimilc No.
Carrera 7 No. 16-56 Piso 9 3802700
3692 Bogotd D.C. Teleprinter No.

Colombia

Agent’s registration No. withthe Office

Address for ;orrcs;_mndcncc: Mark this check-box where no a%]cm of commen representative is/has been appointed and the
space above is used instead to indicate a special address to whic correspondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
1. The applicant wishes the international preliminary examination to start on the basis of
the international appl‘ication as originally filed
the description as originally filed
D as amended under Article 34

the claims as (;;iginaﬂy filed

as amended under Article 19 (together with any accompanying statement)

as amended under Article 34

the drawings as originally filed

O= OO

as amended under Article 34

2. D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3 D The applicant wishes the start of the international preliminary cxamination to be postponed until the expiration of 20 months
from the priority date uniess the International Prcliminary Examining Authority receives a copy of any amendments made
ander Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-
hox may he marked only where the time limit under Article 19 has not yet expired.)

Where no check-box is marked, international preliminary examination will start on the basis of the international application
as originally filed or, wherc acopy of amendments to the claims under Article 19 and/or amendments of the intcrnational application
under Atticle 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion
or the international prcliminary examination report, as so amended.

Cangunge for the purposes o international preliminary examination: . £ T T ——
which is the language in which the international application was filed.
D which is the language of a translation furnished for the purposes of international search.
D which is the language of publication of the interational application.

D which is the language of the translation (to be) furnished for the purposcs of intcmnational preliminary cxamination.

Box No.V ELECTION OF STATES

The applicant hereby elects all cligible States (that is, all States which have been designated and which are bound by Chapter 11 of
the PCT)

cxcluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint January 2002) See Notes 1o the demand form



"Sheet No. . 3.

International application No.
PCT/1B01/02770 A

Box No. VI CHECK LIST

The demand is accompanied by the following clements, in the language referred to in
Box No. IV, for the purposcs of intcrnational preliminary examination:

1. translation of intcrnational application : sheets
2. amendments under Article 34 : sheets

3. copy (or, where required, translation) of
amendments under Article 19 : shects

4.4 copy (or, where required, translation) of

statement under Article 19 : sheets
5. letter : sheets
6. other (specify’) : sheets

For Intcrnational Preliminary
Examining Authority use only

received

Ooa 0O oO0d

not received

ooo O od

The demand is also accompanied by the item(s) marked below:

4. D copy of general power of attorney;
reference number, if any:

1.[7] fee calculation sheet 5.[] statement explaining lack of signature
2.[] original scparate power of attorney 6. E] scquence listing in computer readable form
3.[] original general power of attorney 7. E] other (specify):

Box No. VIl SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacily

is not obvious from reading the demand).

RAMIRO CASTRO DUQUE

For Intcrnational Preliminary Examining Authority usc only

1. Date of actual receipt of DEMAND:

2. Adjusted date of reccipt of demand duc
to CORRECTIONS under Rule 60.1(b):

3 D The date of reccipt of the demand is AFTER the exhiration of 19 months D
‘ from the priority datc and item 4 or 5, below, does not apply.

The applicant has been
informed accordingly.

Rule 80.5.

4 D The date of receipt of the demand is WITHIN the period of 19 months from the prio

rity date as extended by virtue of

is EXCUSED pursuant to Rule 82,

5. D Although the date of receipt of the demand is afler the expiration of 19 months from the priority date, the delay in arrival

For International Bureau use only

Demand reccived from 1PEA on:

Form PCT/IPEA/401 (last sheet) (March 20015 reprint January 2002)

See Notes to the demand form



NOTES TO THE DEMAND FORM (PCT/IPEA/40Y)

Thesc Notes are intended to facilitate the filling in of the dcmand form and to give some information conccrning international
prcliminary cxamination under Chapter 11 of the Patent Coopceration Treaty (PCT). For more detailed information, sce the
PCT Applicant’s Guide,a WIPO publication, which is availablc, together with other PCT relatcd documents, at WIPO’s Website:
www.wipo.int/pet/cn/index.html. The Notes arc based on the requirements of the PCT, the Regulations and the Administrative
Instructions under the PCT. In casc of any discrepancy between these Notes and those requirements, the latter are applicable.

In the demand form and these Notes, “Article”, “Rulc” and “Section”™ refer to the provisions of the PCT, the PCT Regulations
and the Administrative Instructions. respectively.

Pleasc usc a typewriter; check-boxes may be marked by hand with dark ink (Rules 11.9(a) and (b) and 11.14).

The demand form and these Notes may be downloaded from WIPO’s Website at the address given above.

IMPORTANT GENERAL INFORMATION ‘Which Fees Must Be Paid and When? (Rules 57 and 58):

Two fees are duc in respect of the international prcliminary

Who May File a Demand? (Article 31(2)(a) and Rule 54): examination: the preliminary examination fecand the handling

A demand (for intcrnational preliminary examination) may fec. Both fces must be paid to the IPEA within one month from

only be filed by an applicant who is a national or resident of a the date on which the demand is submitted. The Fec Calculation

PCT Contracting Statc whichisbound by Chapter [T ofthe PCT; Sheet should be used for that purpose. For details concerning
furthermore, the intcrnational application must have been filed the payment of the fees, sce the Notes to that Sheet.

with a recciving Office of, or acting for, a Statc bound by

Chapter lI. Where there arc two or morc applicants (for the

same or different clected States) at lcast onc of them must

qualify. BOX No.1

Where Must the Demand Be Filed? (Article 31(6)(a)): Applicant’s or Agent’s File Reference: A filc reference
‘The demand must be filed with a compctent International may be indicated, if desired. It should not excecd 12 characters.
Prcliminary Examining Authority (IPEA). Thercceiving Office Characters in excess of 12 may be disrcgarded (Scction 109).
with which the international application was filed will, upon .
request, give information about the competent IPEA (or scc the Identification of the International Application
PCT Applicant’s Guide, Volume /B, Annex C). If several - (Rule 53.6): The international application number must be
IPEAs arc competent, the applicant has the choicc and the indicated in Box No. 1. Where the demand is filed at a time
demand must be filed with (and the fees must be paid to) the when the intemational application number has not yct been
IPEA chosen by the applicant. The IPEA chosen by the notified by the receiving Office, the name of that Officc must
applicant may be identified, prcferably by an indication of the be indicated instead of the international application number.
namc or two-lctter code of the IPEA, at the top of the first sheet ‘
of the demand in the space provided for that purpose. International Filing Date and (Earliest) Priority Date

(Section 110): Dates must be indicated by the Arabic number

When Must the Demand Be Filed? (Article 39(1)): The .  of theday, the name of the month and the Arabic number of the
demand must be filed before-the expiration of /9 months from year—in that order; after, below or above such indication, the
the priority datein order to extend the time limit forentering the date should be repeated in parenthescs, using two-digit Arabic
national phase of the PCT procedure from 20 to 30 months from numerals for each of the number of the day, the number of the
the priority date. Warning: if the demand is filed later, the month and the last two digits of the year, in that order, and
national phase will not be delayed in respect of the clected scparated by periods, slants or hyphens, for example,
States and the applicant must enter the national phase beforc the «20 March 2001 (20.03.01)", “20 March 2001 (20/03/01)" or
cxpiration of the time limit applicablc under Atticle 22 (which «90 March 2001 (20-03-01)". Where the international
is usually 20 months from the priority datc). application claims the priority of several earlier applications,

the filing datc of the carlicst application whosc priority is

In Which Language Must the Demand Be Filed? claimed must be indicated as the priority date.

(Rule 55.1): The demand must be filed in the language in which
intcrnational preliminary cxamination will be carried out (sce Title of the Invention: If a new title has been established
Notes to Box No. 1V). by the International Scarching Authority, that title must be
. indicated in Box No. L.
What is the Language of Correspondence? (Rulcs 66.9

and 92.2 and Scction 104): Any letter from the applicant to the BOX No. Il

IPEA must bc in the same language as the intcrnational

applicationto whichitretates. However, where the international ~ Applicant(s) (Rule 53.4): Alithe applicants for the clected
preliminary cxamination will be carricd out on the basis of a States must be indicated in the demand; an applicant named in

translation (scc Notes to Box No. V), any letter from the lhcrcqu‘cst(FormPCT/RO/lOl)foraStatcwhichisnot clected
applicant to the IPEA must be in the language of the translation. need not be named in the demand. 1t should be noted that the
The IPEA may authorize the usc of other languagcs for lctters persons named as “inventor only” in the rcquest necd not be
which donot contain or relate to amendments ofthe international named in the demand.

application. Any letter from the applicant to the International

Burcau must be in English or French, at the choice of the Make in Box No. II of the demand the required indications
applicant. Howcver, if the language of the international as appearing in Boxes Nos. 11 and 111 of the request . The Notes
application is English. the letter must be in English; if the to the request apply mutatis mutandis. 1f there are two or morc
language of the intcrnational application is French, the letter applicants for the States clected in the demand, give the
must be in French. required indications for cach of them; if there are more than

Notes 1o the demand form (PCT/IPEA/4D1) (page 1) (March 2001; reprint January 2002)



page 2

three applicants, make the required indications on the
“Continuation Sheet”.

Irdiffcrent applicants arc indicated in the request for different
designated States, indicate in Box No. 11 of thc dcmand only the
applicants for the States clected in Box No. V (no indication of
the States for which a person is applicant necd be made, because
thosc indications have been made in the request).

Applicant's registration number with the Office
(Rulc 53.4): Where the applicant is registered with the national
or rcgional Officc that is acting as Intcrnational Preliminary
Examining Authority, the demand may indicate the number or
other indication under which the applicant is so registcred.

BOX No. I1

Agent or Common Representative (Rules 53.5, 90.1
and 90.2): Mark the applicable check-boxes to indicate first
whether the person named in this Box is agent or common
representative, then whether that person has heen appointed
earlier (i.c., during the procedure under Chapter 1), or is
appointed inthe demand and any carlicr appointment of another
person is revoked, or is appointed specifically for the procedure
before the IPEA (without revocation of any earlicr appointment),
in addition to the person(s) appointed carlier.

Where an additional person is appointed specifically for the
procedure before the IPEA, all notifications issucd by the IPEA
will be addressed only to that additional person.

A scparate power of attorney must be filed with the IPEA,
the Intcrnational Burcau or the recciving Office, if the person
appointcd at the time the demand is filed (i.e., was not appointed
carlicr) signs the demand on behalf of the applicant (Rulc 90.4).

Agent's registration number with the Office (Rulc 53.5):
Where the agent is registered with the national or regional
Office that is acting as International Preliminary Examining
Authority, thc demand may indicate thc number or other
indication under which the agent is so registered. :

Address for Correspondence (Rule 4.4(d) and
Scction 108): Whercanagent is appointed, any correspondence
intended for the applicant will be sent to the address indicated
for that agent (or for the first-mentioncd agent, if morc than onc
isappointed). Where one oftwo or more applicants is appointed
ascommon representative, the address indicated forthatapplicant
in Box No. 11l will be used.

Where no agent or common representative is appointed, any
correspondence will be sent to the address, indicated in Box
No. I1. of the applicant (if only one person isnamed as applicant)
oroftheapplicant who s considered tobe common representative
(if therc arc two or more persons named as applicants), However,
if the applicant wishes correspondence to be senttoa different
address in such a case, that address may be indicated in Box
No. I1I instead of the designation of an agent or common
representative. In this case, and only in this case, the last check-
box of Box No. 11l must be marked (that is, the last check-box
must not be marked if cither of the check-boxes “agent” or
“common representative” in Box No. 111 has been marked).

BOX No. IV
Statement Concerning Amendments (Rules 53.2(a)(v),

51.9. 62. 66.1 and 69.1); The international preliminary
cexamination will start on the basis of the intcrnational application

as filed or, if amendments have been filed, as amended. Mark
the appropriate check-box(es) to enable the IPEA to determine
when and on what basis it can start intcrnational preliminary
cxamination.

Mark the corresponding check-box(es) under No. 1
where the international preliminary examination should start
on the basis of the intemational application as originally filed
or where amendments are to be taken into account, as the case
may be. Where amendments arc to be taken into account, the
applicant must submit with the demand a copy of amendments
10 the claims under Article 19 (Rule 53.9(a)(i)) and/or the
amendments of the intermational application under Article 34
(Rule 53.9(c)), as the casc may be. Ifa check-box is marked
but the demand is not accompanied by the documents referred
to, the start of international preliminary examination will be
dclayed until the IPEA reccives them.

Mark check-box No. 2 if amendments of the claims under
Atticle 19 have been filed with the International Burcau during
the Chapter I procedure, but the applicant does not want these
amendments to be taken into account for the purpose of

international preliminary cxamination when the latter starls
(Rule 53.9(a)(ii)).

Mark check-box No. 3 where the time limit for filing
amendments of the claims under Article 19 has not expired at
the time the demand is filed and the applicant wants to keep the
option for the filing of such amendments open; the IPEA is thus
requested to postpone the start of intcmational preliminary
examination (Rules 53.9(b) and 69.1(d)). 1t should be noted
that the examination will start in any event after the expiration
of 20 months from the priority datc even where the time limit
for filing amendments has not yct expired or no amendments
have been received by the IPEA.

If no check-box is marked, refer to the footnote at the
bottom of the Box. :

Language for the Purposes of International Preliminary
Examination (Rule 55.2): Wherc neither the language in
which the international application is filed nor the language in
which the international application is published is accepted by
the IPEA that is to carry out the international preliminary
examination, the applicant must furnish with the demand a
translation of the international application into a language
which is both a language accepted by that Authority and a
language of publication.

Wherc such translation has alrcady been fumnished to the
International Scarching Authority for the purposcs of carrying
oul international search and the IPEA is part of the same OfTice
or intergovernmental organizationas the International Searching
Authority, the applicant need not furnish another translation. In
such a casc the international preliminary examination is carried
out on the basis of the translation furnished for the purposcs of
intemational search.

The language for the purposes of intcrnational preliminary
examination should be indicatcd in Box No. 1V, on the dotted
linc, and the corresponding check-box should be marked.

Language of Amendments (Rules 55.3 and 66.9):
Amendments and letters relating thercto must be in the same
language as that in which the international preliminary
examination is carricd out, as cxplaincd in the preceding
paragraphs.

Notes to the demand form (PCT/IPEA/401) (page 2) (March 2001; reprint January 2002)
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page 3

Time Limit for Furnishing Translation of the
International Application (Rule 55.2): Any required
translation of the international application should be furnished
(by the applicant) together with the demand. If it is not so
furnished. the IPEA will invite the applicant to fumish it
within a time limit which shall not be less than onec month
from the date of the invitation. That time limit may be
cxtended by the IPEA.

éOX No.V

Flection of States (Rule 53.7): Only States which are
bound by Chapter L ofthe PCT and whichhave been designated
in the intcrnational application (that s, Statcs whose designations
have been made under Rule 4.9(a), confirmed under Rule 4.9(c)
ot considered as having been made under Rule 32.2(a)(i)) can
be clected. They are the “cligible States™.

For the convenience and protection of applicants, Box
No. V contains a statement to the effcct that all cligible States
are clected. 1t is only where the applicant docs not wish to clect
certain cligible States that the name(s) or two-letter code(s) of
those States must be indicated after the words “wishes not to
clect:”.

The indication in the demand of the kind of protection or
treatment desired for any clected State is not required since it
follows the indication made when designating that State in the
international application.

BOX No, VI

Check List: It is reccommended that this Box be filled in
carefully in order for the IPEA to determine as soon as possible
whether it is in posscssion of the documents on the basis of

which the applicant wishes international preliminary

examination to start.

Where the international application contains disclosure
of one or more nucleotide and/or amino acid scquences, and
a copy of the sequence listing in computer readable form
complying with the standard provided for in the Administrative
Instructions is required by the IPEA, the applicant may furnish
the listing in computer rcadable form to the IPEA with the
demand. Ifthis is the case, check-box No. 5 must be marked.

BOX No. VII

Signature (Rules 53.8, 90.3(a) and 90.4(a)): The demand
must be signed by the applicant or by his agent; if there arc
two or more applicants, the common representative may sign
the demand. If the demand is not signed by (all) the persons
who are applicants for the clected States (a person who is
applicant only for a Statc which is not elccted need not sign
the demand), a power of attorncy signed by that (all thosc)
applicant(s) must be filed with the IPEA, with the International
Burcau or with the recciving Office unless the agent has
previously been appointed.

Notes to the demand form (PCT/IPEA/401) (page 3) (March 2001; reprint January 2002)
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NOTES TO THE FEE CALCULATION SHEET
(ANNEX TO FORM PCT/IPEA/401)

The purposc of the fee calculation sheet is to help the applicant to identify the prescribed fees and to calculate the amounts to
he paid. 1t is strongly recommended that the applicant completc, by cntering the appropriate amounts in the boxes provided. and
submil the fee calculation sheet at the time of filing of the demand. This will help the International Prcliminary Examining Authority

(TPEA) to verify the calculations and to identify any error in them,

CALCULATION OF PRESCRIBED FEES

Two fees must be paid for international preliminary
cxamination:

(i) the preliminary examination fee for the bencfit of the
IPEA (Rule 58.1);

(if) the handling fee for the bencfit of the International
Burcau (Rule 57).

Both fees must be paid to the IPEA within onc month from
the datc on which the demand is submiticd. The amount
~payable is the amount applicable on the date of submittal
(Rules 57.3 and 58.1(b). The fees must be paid in a currency
acceptable to the IPEA,

Information about the amount of those fces or about
cquivalent amounts in other currencies can be obtained from
the IPEA or the receiving Office.  This information is also
published inthe PCT Applicant’s Guide, Volume /B, Annex E,
and from timc to time in Scction 1V of the PCT Gazette.

Box P: The amount of the preliminary examination fee
must be entered in Box P.

Box H: The amount of the handling fce must be cniered in
Box 1.

Reduction of the Handling Fee for Applicants from .

Certain States: An applicant who is a natura! person and who
is a national of and resides in a State whose per capita national
income is below 3,000 US dollars (according to the average per
capita national income figurcs used by the United Nations for
determining its scale of assessments for the contributions
payable for the years 1995, 1996 and 1997) is entitled, in
accordance with the Schedulé of Fees, to a reduction of 75% of
certain PCT fees including the handling fee. I there are several
applicants. cach must satisfy thc above-mentioned criteria.
Thereductionofthe handling fec will be automatically available
toany applicant (or applicants) who is (orarc) so entitled on the
basis of the indications of name, nationality and residence
given in Box No. H of the demand. '

The [ce reduction will be available even if one or more of
the applicants are not from PCT Contracting States, provided
that each of them is a national and resident of a State that meets
the above-mentioned requirements and that at least one of the
applicants is a national or resident of a PCT Contracting State
and thus is entitled to file an international application.

Natural persons who are nationals of and reside in the
following PCT Contracting States are cligible: AL Albania,
AM Armmenia, AZ Azcerbaijan, BA Bosnia and Ierzegovina,
BF Burkina Faso, BG Bulgaria, BJ Benin, BR Brazil,
BY Bclarus. BZ Belize, CF Central African Republic,

CG Congo, CI Céte d'lvoire, CM Cameroon, CN China,
CO Colombia, CR Costa Rica, CU Cuba, CZ Czech Republic,
DM Dominica, DZ Algeria, EC Ecuador, EE Estonia,
GA Gabon, GD Grenada, GE Georgia, GH Ghana,
GM Gambia, GN Guinea, GQ Equatorial Guinca, GW Guinea-
Bissau, HR Croatia, HU Hungary, 1D Indonesia, IN India,
KE Kenya, KG Kyrgyzstan, KP Democratic People’s Republic
of Korea, KZ Kazakhstan, LC Saint Lucia, LK Sri Lanka,
LR Liberia, LS Lesotho, LT Lithuania, LV Latvia,
MA Morocco, MD Republic of Moldova, MG Madagascar,
MK The former Yugoslav Republic of Macedonia, ML Mali,
MN Mongolia, MR Mauritania, MW Malawi, MX Mexico,
MZ Mozambique, NE Niger, PH Philippines, PL Poland,
RO Romania, RU Russian Federation, SD Sudan, SK Slovakia,
SL Sicrra Leone, SN Sencgal, SZ Swaziland, TD Chad,
TG Togo, TJ Tajikistan, TM Turkmenistan, TN Tunisia,
TR Turkey, TZ United Republic of Tanzania, UA Ukraine,
UG Uganda, UZ Uzbckistan, VN Viet Nam, YU Yugoslavia,
ZA South Africa, ZM Zambia and ZW Zimbabwe. As far as
other States are concerned, inquiries should be addressed to the
International Bureau.

Calculation of the Handling Fee in Case of Fee
Reduction: Where the applicant is (or all applicants are)
entitled to a reduction of the handling fee, the total to be cntered
at Box I is 25% of the handling fec.

Total Box: The total of the amounts inscried in Boxes P

“and H is the amount which must be paid to the IPEA.

MODE OF PAYMENT

In order to help the IPEA identify the mode of payment of
the prescribed fees, it is recommended to mark the applicable
check-box(es). :

AUTHORIZATION TO CHARGE
(OR CREDIT) DEPOSIT ACCOUNT

The applicant should check whether the IPEA allows the
use of deposit accounts for payment of PCT fees. In addition,
it isrecommended that the applicant check what are the specific
conditions applicable to the use of deposit accounts with the
IPEA since not all IPEAs provide the same services.

Finally, if the IPEA is not the same national Office or
intergovernmental organization as that with which the
international application was filed, the deposit account with the
receiving Office cannot be charged for the purpose of paying
the preliminary examination and handling fees duc to the
IPEA.

The IPEA will not charge fees to deposit accounts unless
the deposit account authorization is signed and indicates the
deposit account number.

Notes to the fee calculation sheet (Annex to Form PCT/APEA/40) (January 2002)
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TPe demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Authorities are competent,

v with thetone chosen by the applicant. The full name or two-letter code of that Authority may be indicated by the applicant on the line below:

wres__LE ‘ EPO . Munich
REL 61
ELLED EX OFFICIO BY IPEA P CT 03 Juni 2.0 CHAPTER II
| ' 02

DEMAND

under Article 31 of the Patent Cooperation Treaty: .
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use only

: EP , 03-06-2002
Identification of IPEA Date of receipt of DEMAND

Applicant’ t's file roft
Box No.I  IDENTIFICATION OF THE INTERNATIONAL APPLICATION | (PPlicant’s or agent's file reference

International application No. International filing date (day/month/year) (Rarliest) Priority date (day/month/year)
PCT/IB01/02770 06.11.2001 10.11.2000

Tide of invention  MrTHOD OF RECYCLING BONDED FIBROUS MATERIALS AND SYNTHETIC
FIBERS AND FIBER-LIKE MATERIALS PRODUCED THEREOF

Box No. Il APPLICANT(S)

Name and address: (Fomily name follawed hy given nome: for a legal entity, firll official designation. Telephone No.
8 eg gn

e addres must include postal code and name of country, ( 074 ) 3210930
Facsimile No,
3211477
Teleprinter No.

Applicant’s registration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:
co ' Co

Name and address: (Family name followed by given name; Jor a legal entity, fall official designation. The addrexs must include postal code and name of country)

[ COLOMBIANA KIMBERLY COLPAPEL S.A.
Carrera 43A 1A sur - 143, Torre sur, ]

[ Oficina 413 ]
Medellin
[ Colombia | ]
State (that is, country) of nationality: State (ihal is, country) of residence:
co | [ co

Name and address: (Familp name followed hy given name; fora legal entity, full afficial designation. The addrexs must include portol code and name of counny,)

State (that is, country) of nationality: State (that is, éountry) of residence:

D Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint January 2002) . See Notes to the demand form

%\.



From the INTERNATIONAL SEARCHING AUTHORITY

To:

CASTRO DUQUE, Ramiro
Carrera 7 No.16

56 piso 9

3692 Bogota

COLOMBIA

» PATENT COOPERATION TREATY

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/year)

23/09/2002

Applicant's or agent's file reference

85796

FOR FURTHER ACTION See paragraphs 1 and 4 below

International application No.

PCT/ 1B 01/02770

International filing date
(day/month/year)

09/11/2001

Applicant

COLOMBIANA KIMBERLY COLPAPEL S.A.

Where? Directly to the  International Bureau of WIPO
34, chemin des Colombettes

1211 Geneva 20, Switzerland

> )

Article 17(2)(a) to that effect is transmitted herewith.

U

Fascimile No.: (41-22) 740.14.35

4. Further action(s): The applicant is reminded of the following: "

1. Dﬂ The applicant is hereby notified that the International’ Search Report has been established and Is transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, If he so wishes, to amend the claims of the International Application (see Rule 46):

When? The time fimit for flling such amendments is normally 2 months from the date of transmittal of the
International Search Report; however, for more details, see the notes on the accompanying sheet.

For more detailed instructions, see the notes on the accompanying sheet.

The applicant is hereby notifled that no International Search Report will be established and that the declaration under

3. [:] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant Is notified that:

the protest together with the decision thereon has been transmitted to the international Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on tha protest; the applicant will be notified as soon as a decision is made.

Shortly after 18 months from the priority date, the international application will be published by the International Bureau.
1f the applicant wishes to avolid or postpone publication, a notice of withdrawal of the International application, or of the
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the
completion of the technical preparations for International publication.

Within 19 months from the priority date, a demand for international preliminary examination must be flled if the applicant
wishes to postpone the entry into the national phase untii 30 months from the priority date (in some Olfices even later).

Within 20 months from the priority date, the applicant must perform the-prescribed acts for entry Into the national phase
before all designated Offices which have not been elected In the demand or in a later election within 19 months from the
priority date or could not be elected because they are not bound by Chapter |1

Name and mailing address of the International Seafchlng Authority

N European Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HV Rlijswilk
0 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016 :

Authorlzed officer

Amélie M*ller

Form PCT/ISA/220 (July 1998)



NOTES TO FORM'PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and thoss requirements, the latter are applicable. For more
detailed information, sae also the PCT Applicant's Guide, a publication of WIPO.

in these Notes, “Article”, “Rule”, and *Section” refer lo lhoprovmona of the PCT, the PCT Regulations and the PCT
Adminiatrative lnslrudvons respec(xvely

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report, one apportunity to amend the claims of the
imernational application. It should however be emphasized that, since all parts of the intemational application (claims,
description and drawings) may be amended during the mtemahonal preliminary examination procedure, there is usually
no need to file amendments of the claims under Article 18 except where, e.g. the applicant wants the latter to be published
for the purposes of provisional protection or has another reason for amendmg the claims before intemational pbulication.

Furthermore, it should be emphasized that provisional protection is available in soma States only.

What parts of the intemational application may be amended?
Under Article 19, only the claims may be amended.

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before
the international Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the Intemational Examining Authority.

Upon entry into the national phase, all parts of the intemational appiication may be amended under Article 28
or, where applicable, Article 41. .

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priarity
. date, whichever time limit expires later, It should be noted, however, that the amendments will be considered
as having been received on time if they are received by the Intemational Bureau after the expiration of the
applicable time fimit but befora the completion of the technical praparations for itemational publication
(Rule 46.1).

Where not to file the amendments?

The amendments may oh!j be filed with the International Bureau and not with the receliving Office or the
Interational Searching Authority (Rule 46.2).

Where a demand for intemational preliminary examination has been /is filed, see balow.

How? . Efther by cancalling one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the claims as filed.

A replacement sheet must be submitted for each sheel of the claims which, on acoount of an amendment or
amendmaents, diflers from the sheet originally filed.

All the claims appearing on a replacement sheel must be numbered in Arabic numerals, Where a claim is
cancellied, no renumbering of the other claims is required. in all cases where claims are renumbered, they must
be renumbered consecutively (Administrative instructions, Section 205(b}).

The amendments must be made in the language in which the intemational application s to be publiished.

What documents must/may accompany the amendments?
Letter (Sectlan 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. it should not be
confused with the “Statement under Article 19(1)" (see below, under *Statement under Article 19(1)").

The letter must be In English or French, at the cholce of the applicant. However, if the language of the
International application is English, the lstter must be in English; if the language of the international application
is French, the letter must be Iin French.

Notes to Form PCTASA/R220 (first shaet) (January 1994)

BNSDOCID <XSISA220NOENPS | >



NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filad and the olaims as amended. it must, in
particular, indicate, in connaction with each claim appearing in the international application (it being understood
that identical indications conceming several claims may be grouped),whether

(i) the claim is unchanged;

(i) the claim is cancelled,

(i) the claim is new;

(iv) the claim replaces one or more claims as filed;

(v) the claim is the reault of the division of a claim as filed.

The following exampies lilustrate the manner in which amendments mustbe explained in the
accampanying {etter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51}:
*Claims 1 to 29, 31, 32, 34, 35, 37 lo 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.”

2. [Where originally there were 15 claims and after amendment of all claims there are 11}
*Claims 1 to 15 replaced by amanded claims 1 to 11.°.

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claims}:

“Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelied; new claims 15, 16 and 17 added.” or
*Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged."

4. [Where various kinds of amandments are made]:

*Claims 1-10 unchanged; claims 11 te 13, 18 and 19 canocelled; claims 14, 15 and 16 repiaced by amended
claim 14, claim 17 subdivided into amanded claims 15, 16 and 17; new claims 20 and 21 added.”

“Statement under articie 19(1)" (Rute 46.4)

The amendments may be accompanied by & statement explaining the amendments and indicating any impact

that such amendments might have on the description and the drawings (which sannot be amended under
Article 19(1)).

The statement will be published with the intamnational application and the amended claims.

1t musat be in the ianguage in which the International appplication is to be published.
It must be brief, not exceading 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. It must be filad on a separate sheet and must be identified as such by a heading,
preferably by using the words "Statement under Article 19(1).*

1t may not contain any disparaging comments on the international search report or the relevance of citations
«. conlained in that report. Refarence to citations, relevant to a given claim, contained in the intemational search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has aiready been filed )

it, at the time of filing any amendments under Article 19, a demand for intemnational preliminary examination
has already been submitted, the applicant must prelerably, at the same time of filing the amendments with the
intemational Bureau, also file a copy of such amendments with the Intemational Prehmmary Examining
Authority (see Rule 62 2(a), firat sentence).

Consequence with regard to translation of the international application for entry into the national phase

The applicant's attention is drawn to the fact that, where upon entry inta the national phase, a transiation of the
ciaims as amended under Articte 19 may have to be furnished to the designated/elected Offices, instead of, or
in addftion to, the transiation of the claima as filed.

For further details on the requirements of each designated/elected Office, see Volume Il of the PCT Applicant's
Guide.

Notes to Form PCTASA/220 (second sheet) (January 1994)

BNSDOCID: <XSISA220NOENPA | >




KC Case 16422 - ARGENTINA

AFFIDAVIT

The undersigned deponents being duly swomn, deposes and says:.

1. That Gustavo Palacio, Maria Clara Garcia, Pablo Ramirez, and Bernardo Vanegas assigned
all right, title, and interest to Colombiana Kimberly Colpapel, S.A., as indicated in the
Assignment. The assignment was executed by, Pablo Ramirez on November 15, 2001;
Bernardo Vanegas on December 3, 2001; Gustavo Palacio on December 4, 2001; and Maria
Clara Garcia on December 13, 2001; pertaining to US Application No. 60/247,321 filed
November 10, 2000 of which a true and correct copy is attached hereto, as well as all

applications filed outside of the US which claim priority to US Application No. 60/247,321 filed
November 10, 2000.

2. That the application referenced above, (60/247,321), is the priority document associated with
filing of the Argentina Patent Application No. 010105215: and

3. That Gustavo Palacio, Maria Clara Garcia, Pablo Ramirez, and Bernardo Vanegas have

assigned all right, title and interest to said applicants prior to the filing of the Argentina Patent
Application Np. 010105215.

Dated:
Lwdhos Rty ‘ j U"'{: (\A@CQZ/‘@(&
Gustavo Palacio, Marla Clara Gar
, \
Pablo (f:'(ami"r'ek Bemacdo-Vaneg

On this / 4 day of ° \A- nvary 2002, in Medellin, Colombia,
personally appeared Gustavo Palacio, Maria Cfara Garcia, Pablo Ramirez, and
Bernardo Vanegas before me, a Notary Public in and for the city of Medellin, Colombia to
me known, and known to be the persons who executed the foregoing document.

The undersigned Notary Public hereby cemfues and ATTESTS THAT the depopgents signed

the foregoing Assignment in his/her vgqprq%%e and such signatures are thegrefore
genuine. PYA \‘«u Yy
S SAY

i
'

D3
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- BRIGARD & CASTRO

_ SANTAFE DE BOGOTA - COLOMBIA

DOCUMENT OF ASSIGNMENT OF PATENT
APPLICATION

ASSIGNMENT
The Undersigned: Maria Clara Garcia
Acting as: inventors

Of: Patent application PCT No. 01095027

Entitled: Method of Recycling Bonded Fibrous
Materials and Synthetic Fibers and Fiber-Like
Materials Produced Thereof.

With  domicile in: Calle 38 642-39, Barrio

Conquistadores, Medellin, Colombia

Hereby declares that it assigns all rights of ownership
as well as all rights and privileges relating thereto
without exception over the following Colombian patent

application:

Patent application PCT No. 01095027

Entitted: Method of Recycling Bonded Fibrous
Materials and Synthetic Fibers and Fiber-Like
Materials Produced Thereof.

To: COLOMBIANA KIMBERLY COLPAPEL S.A.

Domiciled in: Carrera 43* 1* Sur — 143, Torre Sur,
Oficina 413, Medellin, COLOMBIA

The assignor and the assignee sign this document as
proof of their acceptance of the assignment.

Given and signed on the Dic 13 of 2001

. &‘”’ ‘L—\\( =i K(‘..
L

of asmgnor
l

§1gr¥at re‘o assignee

CERTIFICADO NOTARIAL
PERSONA NATURAL

-Hoy 13 de Diciembre 2001
comparecio(eron) ante mi Maria Clara Garcia

a quien (es) conozco y me consta que es(son
persona(s) firmante(s) del documento que pre€eds

quien(es) declara(n) que otorgan el mismo pa a‘los'

fines y propdsitos que en él se expresan

Notario Publico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA

Nt
S0V e “
\ R}
>
(é) 9
: v

DOCUMENTO DE TRASPASO DE SOLICITUD DE
PATENTE

CESION
El(los) suscrito(s): Maria Clara Garcia
En calidad de: inventores

De: Solicitud de patente PCT No. 01095027
Titulada: Método de reciclado de materiales fibrosos
pegados y fibras sintéticas asi producidas.

Con domicilio en: Calle 38 64839, Barrio

Conquistadores, Medellin, Colombia

declara por el presente documento que cede todos los
derechos de propiedad que le correspondan, asi como
las prerrogativas, sin excepcion alguna, sobre la
siguiente solicitud de patente Colombiana:

Solicitud de patente PCT No. 01095027
Titulada: Método de reciclado de materiales fibrosos
pegados y fibras sintéticas asi producidas.

A: COLOMBIANA KIMBERLY COLPAPEL S.A.

Domiciliada en: Carrera 43* 1* Sur - 143, Torre Sur,
Oficina 413, Medellin, COLOMBIA

El cedente y el cesionario firman este documento como
prueba de su aceptacion de la cesion. .

Dado y firmadoalos 13 Dic de 2001

1 éc ""‘ Clie e Vi
\ ' irma del cedente

-

QY
n 7 j FiaQa del cesionario

NOTARIAL CERTIFICATE
'NATURAL PERSON

ORVION 13 wyvd
0V0|1!8.V$N06838 NIS OQINIINGD 13

2001

cffpen and he (they) declared he
S dogrAEnt jor.the uses and

LEGALIZATION BY APOSTILLEJS REQUIRED
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En Bogota 0.C

o &1

Pafs: Repdblica de Colombia

El presente documento piiblico

Ha sido firmado por: 5115 TN CONTRERAS AMELL

Actuando en calidad de: CONRDINADUR ACTIVIDADES
. NCTARIALES
Lleva el sello / estampilla de:  stipgreNrENDENCIA DR
NOTARIADG ¥ REGISTRO

Certificad

En: Bogotd, D. C. )
EL vignaes, 4 bE ENERO DE{2002 S
Por: Legatizaciones del Ministetid de Relacion, Exte"rjores.
BajoelNo: 3432

NQL DE HOOAS: 1
T 91539

Pera mayor informacién consulte www.minrelext.gov.co/Apostilla
con el ndmero que aprrece al lado de 1a firma.,
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BRIGARD & CASTRO .

SANTAFE DE BOGOTA - COLOMBIA

DOCUMENT OF ASSIGNMENT OF PATENT
"~ APPLICATION

ASSIGNMENT

The Undersigned: Gustavo Palacio, Mere—Ckma
Garein, Pablo Ramirez, Bernardo Vanegas

Acting as: inventors

Of. Patent application PCT No. 01095027

Entitled: Method of Recycling Bonded Fibrous
Materials And Synthetic Fibers and Fiber-Like
Materials Produced Thereof.

" With domicile in: Carrera 38 No. 11-19, Edificio
Casaclara, Apto 701, Medellin, Colombia; Calle 38
647-39, Barrio Conquistadores, Medellin, Colombia;
Calle 97 Sur 25-33, Bosques de Madeira, Apto. 208,
Medellin, Colombia; Calle 20 19* .27 Barbosa,
Antioquia, Colombia; respectively

Hereby declares that it assigns all rights of
ownership as well as all rights and privileges
relating thereto without exception over the following
Colombian patent application:

Patent application PCT No. 01095027

Entitled: Method of Recycling Bonded Fibrous
Materials And Synthetic Fibers and Fiber-Like
Materials Produced Thereof.

To: COLOMBIANA KIMBERLY COLPAPEL SA .

Domiciled in: Carrera 437 12 Sur — 143, Torre Sur,
Oficina 413, Medellin, COL.OMBIA

The assignor and the assignee sign this document
as proof of their acceptance of the assignment.

Given and signed on the

' da
G o 200 63 DI, 2001
oo U 8K

\ " Signature of assignor ® TGN

“De 200

DOCUMENTO DE CESION DE SOLICITUD DE
PATENTE

CESION

El(los) suscrito(s). Gustavo Palacio, Masia—GClare-
Gareia, Pablo Ramirez, Bernardo Vanegas

En calidad de: inventores

De: Solicitud de patente PCT No. 01095027
Titulada: Método de reciclado de materiales fibrosos
pegados y fibras sintéticas as{ producidas.

Con domicilio en: Carrera 38 No. 11-19, Edificio
Casaclara, Apto 701, Medellin, Colombia: Calle 38
647-39, Barrio Conquistadores, Medellin, Colombia;
Calle 9° Sur 25-33, Bosques de Madeira, Apto. 208,
Medellin, Colombia; Calle 20 192 -27 Barbosa,
Antioquia, Colombia; respectivamente.

declara por el presente documento que cede todos
los derechos de propiedad que le correspondan, asi
como las, prerrogativas, sin excepcién alguna, sobre
la siguiente solicitud de patente Colombiana:

Solicitud de patente PCT No. 01095027
Titulada: Método de reciclado de materiales fibrosos
pegados y fibras sintéticas asi producidas.

A: COLOMBIANA KIMBERLY COLPAPEL S A,

Domiciliada en: Carrera 432 12 Syr — 143, Torre Sur,
Oficina 413, Medellin, COLOMBIA

El cedente y el cesionario firman este documento
como prueba de su aceptacion de la cesién,

Dado y firmado a los dias del mes de

P pie S

S\ DS

Firma del cedente &t fwaiwiy

z < P o
2N By merd o &ﬂ et

-~ Sigrigtire ‘of assignor RED: 555 W / (ﬁBW”
S S e Ve Vo

O
MNL(KQ(- 2 (Ber e e UQYMZ};-_",)

adelcedente €( 3590321

N .‘.(/ R Cal i /i '-‘ - (:‘: ]

\’\/ . .‘\:\( D O A

analure ot assignor 7 7 Finhdel Cédanie” 7
‘:7" ‘/ ti ] s \ ‘3

! j DA : ‘*”I\'::-“ / )
. W"/ L 98sq11e! guvi. ' @/@ﬁ I

rd 1\ VWV AFima'

//

\

Fiyna del cesionario

igndturef of assignee J

4
LEGALIZATION BY APASTILLE IS REQUIRED LEGALIZACION POR APOSTILLA ES REQUERIDA
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CERTIFIC"ADO, NOTARIAL (3OCIEDAD)

Hoy 4 de D/Q- de 200/

Personalmente compareci¢ ante mi

4

Ricardo Mejia Cano

@ quien conozco, y de quien me consta que firmd el
anterior documento, debidamente juramentado declaré y

dijo que él es /
| Eexrer
Director General .é;rcn/c 7 a

1e: COLOMBIANA KIMBERLY COLPAPEL S A.

Sociedad legalmente constituida para un periodo de
Juracion que aun no ha terminado; que el declarante
:sta autorizado por dicha compafila para conferir esta
sesion; que el sello estampado por él al pie de tal
*esi6n, en nombre y representacion de ia expresada
sompafiia, es el sello oficial de ella; y que el objeto para
2l cual se confiere este instrumento esta comprendido
lentro del de la sociedad.

2l suscrito Notario hace constar que tuvo a Ia vista las
wuebas de la existencia de la sociedad.

NOTARIAL CERTIFICATE (CORRORATION)

S ‘
onthis 4T dayor Dec. of zoo/
Personally appeared before me

Ricardo Mejia Cano

to me known, and known to me to be the person who
signed the foregoing instrument who being by me duly
sworn did depose and say that he (she) is the

Managing Director

Of. COLOMBIANA KIMBERLY COLPAPEL S A,

Which is legally constituted for a term not yet expired,
that deponent is authorized by said Company to confer
this assignment: that the seal affixed hereunto by the
deponent in the name and on behalf of said Corporation
is the corporate seal thereof: and that the purpose for
which this instrument is granted is included within the
corporate purpose of company.

The undersigned Notary Public attests that he has seen
the documents that prove the existence of the company.

o /o527 4 sa_

7 . .
ste de e/ﬁ«é//cct_ c/e Co /amJ/;{‘ sateof (Zou 7{—1 o
onwwha o ‘o Dicierwrbre zoo) Under date of o 727 ¢ Deccrnber oo/
que quien confiere Ia presente cesion es su And that he (she) who grants the present assignment is
epresentante. its Representative.

Wic}}éal) T -

CERTIFICADO NOTARIAL
PERSONA NATURAL

loy % de ‘D/G. ‘

omparecié(eron) ante mf Y

jus’ Palacio, Maria-Glara~Garsia, Pablo Ramirez”

eMmauo Vanegas

NOTARIAL CERTIFICATE
NATURAL PERSON

day of D"—'c of 200/
Personally appeared before me

de 200/

NS E

G n
“aWi6 sfare) Kniwipo

Ree]

ersona(s) firmante(s) del documento que prece ‘(')‘f"f:.-vfﬁ-"é@(?i(?gl“'ga.ﬁ‘jme". 'ﬁd’ .
uien(es) declara(n) que otorgan el mismo para losfines grant($ the docwfpgnf fQ'T’i', % ;

propositos que en él se expresan. £ expressed. - ..

quieh (es) conozco y me consta que es(son)}zjé)

o B \ o o . o .
APOSTILLA  ES QULIZATION By 8P 081

AL S )

EGALIZACION POR
.EQUERIDA




Pafs: Repiblica de Colombia ’

E1 presente documento publico

Ha sido ﬁrmado por: MILTON CONTRERAS AMELY,

Actuando en calidad de: { 00RI)IINM)()R ACTIVIDADES *
NOTAR LR
Llevael scllo / estampilla de: \sumflu\'rh"')"\'( IA DE

NOTARIADO ¥ REGISTRO

Certificado

En: Bogotd, D. C.
EL \n RNES, 4 hE ENERQ 1P

BajoelNo: 15933

NO. DE HOJAS: |
o153

Qar231602

Para mayor infarmacisn consulte www.minrd
con el mimero que aparece al lado de Ia firma,

0RO

ext.goveo/Apostilla
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PETITORIO PCT | 85796 \
Original (para PRESENTACION ) - impreso el 08.11.2001 02:40.50 PM

0 Para uso de la Oficina receptora
unicamente

0-1 Solicitud intemacional No..

0-2 Fecha de presentacidn internacional

03 Nombre de la Oficina receptora y

"Solicitud Internacional PCT"

04 Formulario - PCT/RO/101 Petitorio
PCT

0-4-1 | Preparado usando . PCT-EASY Version 2.92
(actualizado el 01.03.2001)

08 Peticién

El abajo firmante soficita que la presente
solicitud internacional sea procesada de
acuerdo con el Tratado de Cooperacion

en materia de Patentes

0-8 Oficina receptora (indicada por el Superintendencia de Industria y Comercio
sollcitante) de Colombia (RO/CO)
0-7 Referencia al expediente del - 185796
solicitante o del mandatario .

I Titulo de la Invencién METODO DE RECICLADO DE MATERIALES
FIBROSOS PEGADOS Y FIRRAS SINTETICAS ASf
PRODUCIDAS. '

" Solicitante

-1 Esta persona es: solicitante Unicamente

-2 Soicitante para todos los Estados designados

-4 | Nombre COLOMBIANA KIMBERLY COLPAPEL S.A.

-5 Direccién: Carrera 43A 1A Sur - 143, Torre Sur,
oficina 413
MEDELLIN
Colombia

-6 Estado de nacionalidad cO

-7 | Estado de domicilio " leo

-8 No. de teléfono 0943210930

-9 No. de telefacsimile 0943211477

1I-10 Correo electronico fordonezkce.com

n-1 Solicitante e/o inventor i

#1-1-1 | Esta persona es: inventor Unicamente

#il-1-4 | Nombre (APELLIDOS, Nombre) PALACIO, Gustavo

-1 | Direccién: , * |Carrera 38 No.11 - 19, Edificio
Casaclara, Apto 701
Medellin

Colombia
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n-2 Solicitante efo inventor
Ml-2-1 | Esta persona es: inventor Gnicamente
t1-2-4 | Nombre (APELLIDOS, Nombre) GARCIA, Maria, Clara
1l-2-5 | Direccion: Calle 38 64A - 39, Barrio
Conquistadores
Medellin
Colombia
mn3 Solicitante e/o inventor
HI-3-1 | Esta persona es: inventor Gnicamente
1i-3-4 | Nombre (APELLIDOS, Nombre) RAMIREZ, Pablo
-3-5 | Direccion: '~ |Calle 9A Sur 25 - 33, Bosques de
Madeira, Apto 208
Medellin
. |Colombia
n4 Solicitante elo inventor
-4-1 | Esta persona es: ‘ inventor Unicamente
1-4-4 | Nombre (APELLIDOS, Nombre) VANEGAS, Bernardo
-45 | Direccién: " lcalle 20 19A - 27
Barbosa, Antioquia
. Colombia
V-1 Mandatario o representante comin; o
direccion para la correspondencia
La persona identificada a continuacién se {mandatario
designa/ha sido designada para actuar en
nombre del/de ios solicitante(s) ante las
administraciones internacionales
competentes como: .
IV-1-1 | Nombre (APELLIDOS, Nombre) CASTRO DUQUE, Ramiro
IV-1-2 | Direccion: Carrera 7 No.16 - 56 piso 9
3692 Bogota D.C. '
Colombia
IV-1-3 | No. de teléfono 3802200
IV-1-4 | No. de telefacsimile ) 3802700
IV-15 | Correo electrénico bricas@brigardycastro.com.co
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busqueda internacional elegida

Vv Deslgna_cién de Estados
VA1 ﬁw%”®§M|t oo d AP: GH GM KE LS MW MZ SD SL SZ TZ UG ZW
otros tipos de proteccién o de .
tramitacion, si es posible hacerlo, estén Y cualquier otro Estado contratante del
indicados entre paréntesis a continuacién | Protocolo de Harare y del PCT
de la(s) designacion(es) .
correspondiente(s)) EA: AM'AZ BY KG KZ MD RU TJ T™M y
cualquier otro Estado contratante del
Convenio sobre la Patente Euroasiatica y
del PCT
EP: AT BE CH&LI CY DE DK ES FI FR GB GR
IE IT LU MC NL PT SE TR y cualquier otro
Estado contratante del Convenio sobre la
Patente Europea y del PCT
OA: BF BJ CF CG CI CM GA GN GQ GW ML MR
NE SN TD TG y cualquier otro Estado que
sea Estado miembro de la OAPI y que sea
un Estado contratante del PCT
V-2 Z?:::ttelplzcl?::totocclén o do AE AG AL AM AT AU AZ BA BB BG BR BY BZ
tramitacion, si es posible hacerlo, estan CA CH&LI CN CO CR CU CZ DE DK DM DZ EC
indicados entre paréntesis a continuacion | EE ES FI GB GD GE GH GM HR HU ID IL IN
de la(s) designacion(es)
correspondiente(s)) Is JP KE KG KP KR KZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX MZ NO NZ PH PL
PT RO RU SD SE SG SI SK SL TJ ™ TR TT
. TZ UA UG UZ VN YU ZA ZW
V-5 Declaracién de designacion T : ’
| precautoria
R P R [T I s T - e ”"*"""‘f'i‘\"
o Plriton vl v .
solicitante efectuard tamblen envurtud de
la Regla 4.9.b), todas las designaciones
que estén permitidas con arreglo al PCT,
salvo la(s) designacion(es) del(de los)
Estado(s) indicado(s) en el punto V-6 2
continuacién. Ei solicitante declara que
esas designaciones adicionales estan
sujetas a confirmacién y que cualquier
designacion que no se confirme antes de
que expiren los 15 meses a partir de la
fecha prioritaria se considerara retirada
por el solicitante al expirar dicho plazo.
V-6 Exclusion de las designaciones NINGUNA
precautorias
Vi1 Reivindicacion de prioridad de una
solicitud nacional anterior
VI-1-1 | Fecha de depésito 10 Noviembre 2000 (10 11.2000)
Vi-1-2 | Ndmero 60/247,321
VI-1-3 | Pais Us
vil-1 Administracion encargada de la

Oficina Europea de Patentes (OEP)
(ISA/EP)

T\
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vii Declaraciones Numero de declaraciones
Vi1 Declaracion sobre fa identidad del -
inventor
vii-2 Declaracion sobre el derecho del -
solicitante, en la fecha de presentacion
internacional, para solicitar y que le sea
concedida una patente
Vill-3 Declaracion sobre el derecho del -
solicitante, en la fecha de presentacion
internacional, a reivindicar la prioridad de
fa solicitud anterior :
Vill-4 Declaracion sobre la calidad de inventor | —
. (sblo para la designacion de los Estados
Unidos de América)
viil-5 Declaracion sobre las divulgaciones no -
perjudiciales o las excepciones a la falta
de novedad
IX Lista de verificacion numero de hojas fichero(s) electrénico(s) adjunto(s)
1X-1 Petitorio (incluidas las hojas de 5 -
declaracion)
1X-2 Descripcién 34 -
IX-3 Reivindicaciones 5 -
X-4 Resumen 1 EZABSTOO . TXT
IX-5 Dibujos . 14 -
IX-7 TOTAL 59
Elementos de acompaiiamiento documento(s) en papel adjunto(s) fichero(s) electronico(s) adjunto(s)
IX-8 Hoja de calculo de tasas v -
IX-17 | Disquete PCT-EASY - Disquete
1X-19 Figura de los dibujos que debe
acompaiiar el resumen
IX-20 | idioma de presentacién de la solicitud | agpafiol
internacional : .
X-1 Firma del solicitante , del mandatario
o del representante comtin ( g = (7’
'3 Y
X-1-1 | Nombre (APELLIDOS, Nombre) CASTRO DUQUE, Ramiro
PARA USO DE LA OFICINA RECEPTORA UNICAMENTE
P T L A SR AL
10-1 Fecha efectiva de recepcion de la h
pretendida solicitud internacional [
10-2 Dibujos: i
1021 | Recibido '
10-2-2 | No recibido
10-3 Fecha efectiva de recepcion,
rectificada en razén de la recepcion
ulterior pero dentro del plazo, de
documentos o de dibujos que
completan la pretendida solicitud
Internacional
104 Fecha de recepcion, dentro del plazo,

de las correcciones soficitadas seguin

el Articulo 11(2) del PCT
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10-5

Administracion encargada de la ISA/EP
busqueda internacional

AN

10-6

Transmision de la-copia para la
busqueda diferida hasta que se pague
la tasa de busqueda

PARA USO DE LA OFICINA INTERNACIONAL UNICAMENTE

Fecha de recepcion del ejemplar
original por la Oficina Internacional
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International application No. International fiting date (day/month/year) {Earliest) Priority Date (day/month/year)
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Applicant : ’
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This International Search Report has been prepared by this international Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 4 sheets.
Itis also accompanied by a copy of each prior art document citad in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of the international application in the
language In which It was filed, unless otherwise indicated under this item.
D the international search was carried out on the basis of a transtation of the international application furnished to this
Authority {Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
was carried out on the basis of the sequence listing :

contained in the International application in written form.

filed together with the internationat application n computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readble form.

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.

the statement that the information recorded in computer readable form is identical to the written sequence listing has been
furnished

Certain ciaims were found unsearchable (See Box 1).

0 - O oo

Unity of invention Is lacking {see Box If).

&

With regard to the title,
[X]  thetextis approved as submitted by the applicant.
[] thetext has been established by this Authority to read as follows:

5. With regard to the abstract,

[I] the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box {ll. The applicant may,
within one month from the date of maliing of this international search report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is Figure No.. 2
D as suggested by the appiicant. D None of the figures.
m because the applicant failed to suggest a figure. '
D because this figure better characterizes the Invention.
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4
Verfahren zur Entsorgung ausgedienter Transportsdcke aus verwebten natiirlichen Fasermaterialien
@ Die Erfindung betrifft ain Verfahren zur Entsorgung ausge-
dienter Transportsicke aus verwebten natilrlichen Faserma-
teriglien, wie beispielswelse Sisal, Jute, Hanf, Baumwalle
und derglaichen. Um eins Verwertung der bislang verbrann-
ten oder deponierten Transportsicke zu ermdglichen, sisht
die Erfindung vor, die Transportsidcke zu einem Grund- oder
Zuschlagstoff fir die zellstoffverarbsitende Industrie zu
verarboiten und sle insbesondere als Rohstoff fiir die
Papierherstellung einzusetzen.
T -
™~
™
™
(¥ 2]
™~
(3 8]

Die folgenden Angaben sind den vom Anmelder eingareichten Unterlagen antnomman
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Beschreibung

Die Erfindung betrifft ein Verfahren zur Entsorgung ausgedienter Transportsicke aus verwebten natlirlichen
Fasermatertalien, wie beispielsweise Sisal, Jute, Hanf, Baumwolle und dergleichen.

Weltweit werden tiglich Tausende von Tonnen von Giitern, wie Getreide, Kaffee, Kakao oder dergleichen in
Sicken aus den genannten oder anderen natfirlichen Fasermaterialien transportiert, insbesondere Giiter aus
Landern der Dritten Welt, wo diese Sicke sehr preiswert| hergestellt werden. Nach ihrer Anlandung in der
Bundesrepublik oder anderen Industrielindern gibt es fiir die entleerten und ausgedienten Transportsicke
dllerdings keine Verwendung mehr, so daB allein in der Bundesrepublik w8chentlich mehrere zehntausend dieser
Transportsicke als Abfall deponiert oder in Miillverbrennungsanlagen verbrannt werden. Beide Verfahren sind

jedoch relativ teuer; das erstere wegen des relativ groBen V

lumens der leeren Sicke und das letztere wegen der

anlage- und emissionsbedingt hohen Betriebskosten der Mullverbrennungsanlagen. AuBerdem wird vom Ge-

. setzgeber verlangt, zur Schonung natiirlicher Resourcen und der Umwelt Reststoffe zunehmend einer Wieder-

verwendung zuzuflihren, zu nutzbaren Glitern zu verarbeiten oder in sonstiger Weise zu verwerten. Eine

Verwertung dieser insbesondere in den Uberseehifen an

fallenden Transportsicke wurde bisher vermutlich

deshalb nicht in Betracht gezogen, weil die Sicke einerseits mit Resten ihres vorherigen Inhalits verunreinigt sind

und andererseits je nach Herkunft und Verwendungszweck

aus unterschiedlichen Fasermaterialien bestehen.

* Ausgehend hiervon liegt der Erfindung die Aufgabe zugrunde, ein Verfahren der cingangs genannten Art zu
entwickeln, das eine Verwertung der ausgedienten Transportsécke ermdglicht.

Diese Aufgabe wird erfindungsgemiB dadurch gelost, d
schlagstoff fiir die zellstoffverarbeitende Industrie verarbei

1aB die Transportsicke zu einem Grund- oder Zu-
tet und insbesondere als Rohstoff bei der Papierher-

stellung eingesetzt werden. Der Erfindung liegt der Gedanke zugrunde, die in den Sicken enthaltenen Fasern
dort zu nutzen, wo bisher iiberwiegend auf andere Art gewonnene natiirliche Fasern, wie Holzfasern verwendet

werden, Dadurch kénnen einerseits die Kosten fur die Ent
Recourcen geschont werden.

orgung eingespart und andererseits die natiirlichen

Eine bevorzugte Ausgestaltung der Erfindung sieht dabei vor, daB Transportsicke aus unterschiedlichen

Fasermaterialen gemeinsam verarbeitet werden, ohne sie jedoch zuvor mit anderen Fasermaterialien zu vermi-

'schen. Dem ersteren liegt der Gedanke zugrunde, daB die Herkunft der Fasern bei der Zellstoffverarbeitung in

den meisten Fillen gegeniiber den Eigenschaften der Fase:rn, wie beispielsweise ihrer Linge, Biegsamkeit oder
dergleichen zuriicktritt, wobei die gewiinschten Eigenschaften gerade bei den sehr haltbaren, fiir Transportsicke
verwendeten Fasern in sehr viel stirkerem MaBe vorhanden sind, als beispielsweise bei Holzfasern, Gegen eine

Vermischung mit anderen Fasermaterialien, auch mit ande

en Textilfasern spricht, daB es sich bei den Faserma-

terialien der Transportsiicke im Gegensatz zu Fasermaterialien aus Altkleidersammlungen oder dergleichen
nahezu durchweg um ungebleichte und ungefirbte Fasern handelt, so daB eine vorangehende Entfirbung

entbehrlich ist, wihrend umgekehrt ein Bleichvorgang zur

Entfernung der natlirlichen Faserfarbe benttigt wird.

Da auBerdem fast ausschiieBlich Lebensmittel in den Transportsicken verwendet werden, sind diese im Gegen-

satz zu vielen Textilien falls iberhaupt dann nur mit leben

smittelvertriglichen Chemikalien behandelt worden,

so daB eine getrennte Verarbeitung auch einen Einsatz zur Herstellung von Zellstoffprodukten gestattet, die in

der Lebensmittelindustrie Verwendung finden,

Bei der erfindungsgemiiBen Verwertung der Transports.ﬁcke werden diese bevorzugt nach einer faserscho-
nenden mechanischen Zerkleinerung durch ZerreiBen in einzelne Fetzen und/oder Faserbindel chemisch aufge-
schiossen, um sie zu Zellstoff zu verarbeiten. Bei starker| Verschmutzung der S#cke kann vor oder nach der

Zerkleinerung ein zusitzlicher Reinigungsschritt vorgeseh

en sein.

Im folgenden wird die Erfindung anhand eines Ausfiihrungsbeispiels naher erldutert:

Ausftihrungsbeispiel

Im Hamburger Hafen angefallzne ausgediente Lebensmitteltransportsicke unterschiedlichster Herkunft und
Zusammensetzung, jedoch ausschlieBlich aus Naturfasern und groBtenteils aus Jutefasern bestehend, wurden
ohne vorherige Reinigung grob zerkleinert und in einem Behilter in wiBrigem Milieu durch Zugabe eines
Oxidationsmittels, bevorzugt von Wasserstoffperoxid und einer Siure, beispielsweise Ascorbinsture aufge-
schlossen, wobei der Behilter extern erwirmt wurde, bis sich unter Aufschiumen und teilweiser Entfirbung der

Fasern eine sichtbare Oxidationsreaktion zeigte. In diese

Stadium konnte der Bleichvorgang durch Zugabe

von Atznatron oder einem anderen stark alkalisch wirkenden Stoff oder einer Lauge verz8gert werden.

Bevorzugt wurde dann nach einer vorgegebenen Ve
senkt und nach dem Aufschiumen beispielsweise durch
sauren Wert, vorzugsweise auf 6 angehoben, Bei der dan
Dosis eines Zuckers zugesetzt, wobei sich die Fasern zu ei
ten.

Bei einer anschlieBenden Prifung eines aus dem Zel
Tabelle 1 aufgefiihrten Werte. Hervorzuheben ist das ver
keit des Blatts, die den erfindungsgemi8 aus den ausgedi

ders als Zuschlagstoff fiir recycliertes Papier geeignet machen.

A42628 A0 1 >

eilzeit der pH-Wert der Mischung auf etwa 2 abge-
Zugabe von Natriumbicarbonat auf einen schwach
ach einsetzenden Nachbleichung wurde eine geringe
ner flauschigen weiBen Masse aus Zelistoff verdichte-

Istoff hergestellten Papierblatts ergaben sich die in
hiltnismiBig groBe Volumen und die gute ReifBfestig-
enten Transportsécken gewonnenen Zellstoff beson-
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Art
Bomerkungen Kurzfaser
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322 '

ma igansshafien
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2,28
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43]

0,75

0.2

> 3000

0,33

76.5

0,97

0,86
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Patentanspriiche

1. Verfahren zur Entsorgung ausgedienter Transportsiicke aus verwebten natiirlichen Fasermaterialien, wie
beispielsweise Sisal, Jute, Hanf, Baumwolle oder dergleichen, dadurch gekennzeichnet, daBl die Transport-
siicke zu einem Grund- oder Zuschlagstoff fiir die zellstoffverarbeitende Industrie verarbeitet und insbeson-
dere als Rohstoff bei der Papierherstellung eingesetzt werden. ,

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 Transportsicke aus unterschiedlichen Faser-
materialien gemeinsam verarbeitet werden. , ‘

3. Verfahren nach Anspruch { oder 2, dadurch gekennzeichnet, daB die Transportsicke ohne vorherige
Vermischung mit anderen Fasermaterialien verarbeitet werden,

4. Verfahren nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daB die Transportsicke vorzugs-
weise faserschonend mechanisch zerkleinert werden.

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB das Sackgewebe in einzelne Fetzen und
Faserbiindel zerkleinert wird.

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB das Sackgewebe zerrissen wird.
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7. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, daB die Transportsiicke, die Fetzen

oder Faserbtindel chemisch aufgeschlossen werden.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daJS die Transportsicke, die Fetzen oder Faserbiin-
del vor einem chemischen AufschluB vorzugsweise durch Waschen gereinigt werden.

9. Verfahren nach einem der Anspriiche 1 bis 8, dadurch ge
verarbeitet wird,
10. Verfahren nach einem der Anspriiche { bis 9, dadurch

kennzeichnet, daB das Fasermaterial zu Zellstoff

gekennzeichnet, daB den Transportsticken, den

Fetzen oder Faserbiindeln ein Oxidationsmittel zugesetzt wird.

11. Verfahren nach Anspruch 10, dadurch gekennzeichnet,

daB die Transportsiicke, die Fetzen oder Faser- -

biindelin einem Behélter mit Wasserstoffperoxid vermischt werden,
12. Verfahren nach Anspruch 10 oder 11, dadurch gekennzeichnet, daB den Transportsiicken, den Fetzen

oder Faserbiindeln Wasser und eine Siure zugesetzt und di
13. Verfahren nach Anspruch 12, dadurch gekennzeichnet,
Lauge oder Alkalien zugesetzt werden.
14, Verfahren nach Anspruch 13, dadurch gekennzeichnet,
ne Verweilzeit eine S#ure zugesetzt und der pH-Wert auf e
15. Verfahren nach Anspruch 14, dadurch gekennzeichne
durch Zugabe einer alkalisch wirkenden Substanz auf einer
wird.
16. Verfahren nach Anspruch 15, dadurch gekennzeichn
zugesetzt wird, :
17. Verfahren nach Anspruch 16, gekennzeichnet durch ein
abgeschdpften Zellstoffasern.

Mischung erwirmt wird,
FiaB der Mischung eine stark alkalisch wirkende

daB der Mischung nach Ablauf einer vorgegebe-
inen Wert von weniger als 3 abgesenkt wird.

et, daB der pH-Wert nach einem Aufschiumen
1 Wert im schwach basischen Bereich angehoben

et, daB der Mischung anschlieBend ein Zucker

e anschlieBende Trocknung und Auswalzung der
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METHOD FOR RECOVERY OF CELLULOSIC
FIBERS CONTAINING LATEX SOLIDS FROM
LATEX BONDED BROKE

This is a continuation of application Ser. No. 703,700,
filed Feb. 21, 1985, now abandoned.

This invention relates to a process for the recovery of
paper-making fibers from latex bonded broke or paper
containing latex.

In the manufacture of paper it is desirable to reuse,
with a minimum of loss, the waste paper or broke which
results during the normal course of production. The
disintegration of paper broke to a fibrous state is usually
accomplished by repulping in water by mechanical
agitation, optionally in combination with chemical
treatment. The resulting pulp suspension is returned to
the papermaking cycle without further processing. Re-
pulping conditions are preferably of such a nature that
the papermaking fibers in the broke will be separated
from one another and from the various nonfibrous con-
stituents of the paper with a minimum amount of me-
chanical or chemical damage to the fibers. Repulping
has worked well in the case of broke comtaining rosin
size, clay, ink and ink binders, as well as for wet
strength broke containing thermosetting wet-strength
resins, such as cationic amine-modified urea-formalde-
hyde resins, melamineformaldehyde resins, cationic
resins prepared by reacting epichlorohydrin with a
polyamide of a saturated dicarboxylic acid and a polyal-
kylene polyamine, and cationic resins prepared by re-
acting epichlorohydrin with a polyalkylene polyamine.
However, a repulping problem does arise in the produc-
tion of certain coated papers used for high quality offset
printing where the paper is coated with a substantially
water resistant coating, such as latex,

Conventional methods for repulping latex bonded
broke have not been satisfactory. Cured latex solids,
which result from the use of latex for bonding air Jaid
webs, is difficult to separate from the cellulosic fibers.
Although separation may be effected by chemical treat-
ment or mechanical action, if excessive mechanical
action is employed, the energy input and loss of usable
fibers may be prohibitive; if excessive chemical treat-
ment is employed, the latex will separate from the fibers
but must be removed from the repulping system to
avoid subsequent problems during use of the recovered
fibers in papermaking. In addition, excessive chemical
treatment tends to leave the latex tacky and hard to
handle, further compounding its disposal problem.

The prior art in this area describes various methods
for repulping broke by freeing the individual paper
fibers from the non-fibrous bonding materials, which
are then separated from the fibers. U.S. Pat. No.
3,245,868 to Espenmiller et al., discloses a process for
recovering papermaking fibers from paper broke which
has been treated by a wet strength thermosetting resin
by treating the broke with acid for a period of time
sufficient to hydrolyze the resin followed by washing
the fibers free of resin. U.S. Pat. No. 3,425,897 to Mur-
phy, describes a defibering process where the waste wet
strength paper is cooked at elevated temperatures and
pressure under alkaline conditions. After the initial defi-
bering there is further treatment under milder condi-
tions with simultaneous mechanical agitation. U.S. Pat.
No. 3,047,452 to De Vos, describes a process for disinte-
gration of paper broke, having a protein-bonded coating
insolubilized by formaldehyde, and containing latex

BNSDOGID: <US___ A735682A1 | >
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wherein the hardened protein binder is hydrolyzed in
the presence of proteolytic enzymes. Finaily, U.S. Pat,
No. 3,766,001 to Gleason, et al., describes a process for
the recovery of pulp from waste paper containing vari-
ous types of inks, resins, and resinous or hot melt type
adhesives by cooking the paper in an aqueous solution
containing sodium hydroxide, sodium carbonate, so-
dium or ammonium bicarbonate and sodium borate
followed by water washing of the recovered fibers,

The present invention provides a method for treating
latex bonded broke or paper containing latex for recov-
ery of the fibers for reuse in papermaking in which latex
solids remain on the individual papermaking fibers
which are separated from one another in a repulping
operation making them suitable for reuse in the paper-
making process without the necessity for removal of the
latex solids or disposal of environmentally detrimental
wastes.

Briefly the process of repulping latex bonded broke
comprises simultaneously subjecting the latex bonded
broke to initial fiberization by mechanical agitation in

‘the presence of an aqueous alkaline solution, e.g., caus-

tic soda solution, followed by substantiailly complete
defiberization in a conventional deflaking operation.

The process is illustrated in the accompanying draw-
ing which is a diagrammatic flow sheet showing the
basic steps in the process.

Shredded latex bonded broke is added to pulper 6
through line 7 together with sufficient water from line 8
and sodium hydroxide from line 9 to provide a pulp
containing about 6 weight percent broke, based on the
dry weight of the broke, and an aqueous alkaline solu-
tion having a sodium hydroxide concentration in the
range of 0.5 to 5 mol percent. The pulper is of conven-
tional design, such as that described in U.S. Pat. No.
3,073,535.

Latex bonded papers which may be processed by the
method of this invention include those wherein the latex
solids are ethylene vinyl acetate copolymers, copoly-
mers of acrylic esters and vinyl acetate, and ethylene
polyvinyl chlorides. The mechanical action of the
pulper in the presence of an aqueous alkaline solution
containing 0.5 moi percent or more caustic resuits in up
to 60 to 70 defiberization of the broke in the pulper,

The pulp from pulper 6 containing partially separated
fibers, with the latex still -adhering to the fibers, is re-
moved from the pulper 6 through line 11 by pump 12
and after washing with water (not illustrated) intro-
duced through line 13 to deflaker 14 wherein substan-
tally complete defiberization takes place. As illystrated,

~ pulp from pump 12 may be recirculated to pulper 6

55

65

“through line 16 as controlled by valve 17, or passed to

deflaker 14 at a rate controlled by valve 18. The de-
flaker 14 may be any various types commercially avail-
able, including parallel disc, conical, concentric or mat-
ted type deflakers, well known in the art. The action of
the deflaker 14 causes the fibers to separate from one
another but does not cauge the latex to separate free
from the fibers. The fibers with latex solids still attached
thereto are discharged from flaker 14 through line 19 to
a dump chest 20 and drawn off through line 21 for use
in making up fiber finish for wet laid web formation.
Unexpectedly, the latex solids content of the recovered
fibers is not detrimental to their usefulness in conven-
tional wet laid web forming processes wherein they
may be blended with papermaking fibers free from latex
solids to produce toilet tissue and towele
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In the following examples, ... hich illustrate the pro-
cess of this invention, the broke employed was that
from a commercial air laid product in which ethylene
vinyl acetate latex is used as a binder during formation
of the web and subsequently cured by drying.

A number of test runs were carried out in a Beloit
Jones pilot plant to determine whether broke from
paper toweling manufactured by air laying wood cellu-
lose fibers bonded on both sides with an ethylene vinyl
acetate copolymer latex at an add on level of 23.8
weight percent with an 80 percent or higher cure. The
results of these tests are reported in the following exam-
ples.

EXAMPLE 1
Latex bonded broke was dispersed in water to form a

pulp containing 6 weight percent broke (dry basis) with

sodium hydroxide of 1.5 mol percent, and subjected to
repulping in a Beloit Jones repulper. After 45 minutes
repulping with 55 horsepower-day/ton (HPD/T) en-
ergy input the resulting pulp was removed and
screened. Approximately 20 weight percent of the
broke was fiberized.

EXAMPLE 2

The test was repeated by repulping broke at the same
pulp and alkali concentrations as in Example 1 in the
pulper for ten minutes and then processed in a deflaker
at 37 HPD/T for five minutes, The same amount of

-:total energy input (55 HPD/T) resulted in reduction in
.the percentage undefibered broke to about 10%,
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The effluent and pulp samples from the broke sub- -

jected to the pulper and deflaker treatments were exam-
ined for latex solids using the Measurex Analyzer, Re-
sults (Table 1) show that on a relative basis there ap-
pears to be a directional increase in the latex solids
content in rejected knits and in fines, Overall, the latex
solids content in screened pulp is not significantly
changed. This indicates that the latex solids are not
significantly separated from the fibers. Electron micro-
scopic examination showed that after pulper/deflaker
treatments, the broke fibers, even though not inter-
bonded with latex solids were still coated with the latex
solids. The processed broke pulp sheets were found to
have fiber crossings with sharp edges, and were essen-

tially free from particles or clumps of fibers.
TABLE |
Latex Solids on Processed Broke Pulp

Latex Solids
Weights %

Non-processed Broke 24

Processed Broke Pulp

Washed Pulp 20.1

Washed Pulp Classified on

006" screen:

Acceptable 8.8

Reject Knits 23,6

Fines (100 mesh) 254

EXAMPLE 3

In another set of test runs, samples of the latex
bonded broke of Example 1 were repulped at 0.5 mol%
NaOH concentration and at 1.5 mol% NaOH concen-
tration. At 40 HPD/T energy input, the percentage
yield, of acceptable repulped broke fibers that passed
through 0.006 inch cut and were retained on 100 mesh,
was 45 weight percent at 0.5 mol % NaOH concentra-
tion and 65 weight percent at 1.5 mol % NaOH.

CA7eotB2AY 1 >
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EXAMPLE 4

Latex bonded broke from the same source as in Ex-
ample 1 with 1.5 mol % NaOH concentration were
repulped at 18 HPD/T energy input and then 12
HPD/T additional energy input was made in a deflaker.
A|yield of 75% was achieved. Yield was not increased
on additional input of energy in the deflaker. When the
same test run was made with 0.5 mol % NaOH concen-
tration, a 75% yield was reached at 35 HPD/T total
energy input.

EXAMPLE §

lDeﬁbered and repulped broke containing latex solids
pi epared according to Example 2 was added at 10%
and 5% levels dry weight to a good quality furnish
consisting of 50/50 Northern softwood and hardwood
species. Laboratory handsheets which were uncom-
pacted and creped to simulate commercial tissue sheets

ere made up from the original furnish and from the

odified furnish formulations. It was found that with
good quality furnish tensile values of the hapdsheets

were increased, bulk was somewhat decreased-and soft-

ness was decreased; the observed effects are more pro-
nounced at 15% addition than at 10% addition.

EXAMPLE 6

Defibered and repulped broke containing latex solids
prepared according to Example 2 was added to 100%
secondary fiber furnish and handsheets made up as in
Example 3. The presence of repulped broke improved
the quality of the appearance of the handshects, while
the bulk, tensile strengths and hand softness were nat
changed significantly.

The foregoing examples demonstrate that latex
bonded broke may be treated with relatively low con-
centrations of sodium hydroxide effecting defiberiza-
tion without separation of latex from the fibers and that
the resulting defiberized and repulped broke may be

~added to conventional cellulosic papermaking fibers
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and wet laid to form a high quality web.

We claim:

1. A process for the recovery of wood cellulose fibers

coated with cured latex solids from air laid latex bonded

paper broke wherein the latex is selected from the
group consisting of latices of ethylene vinyl acetate
copolymers, copolymers of acrylic esters and viny!
acetate, and ethylene polyvinyl chlorides which con-

sists essentially of: o

(a) repulping the broke by agitation in an aqueous
alkaline solution having alkali metal hydroxide
concentration in the range of 0.5 to 1.5 mol percent
without substantial separation of the cured latex
solids,

{b) subjecting the pulp comprising broke fibers and
associated latex solids from step (a) to deflaking for
a period of time sufficient to substantially complete
defiberization of cellulose fibers without substantial
separation of the cured latex solids therefrom and
without substantial degradation of the fibers,

(c) recovering cellulose fibers from the broke as indi-
vidualized fibers containing a major portion of the
cured latex solids from step (b),

(d) dispersing fibers containing the cured latex solids
as recovered in step (c) in admixture with other
cellulosic papermaking fibers in an aqueous disper-
sion to form a papermaking fiber furnish, and

(e) forming a fibrous tissue web from the fiber furnish
prepared in step (d).

* 3 % X 2
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COMPLETE SPECIFICATION
Bedplates for Beaters for Paper~making

We. B. D. Joxnes & Sons CoMpany, u
Company organized under the laws of the
State of Massachusetts, United States of
America, of Pittsfield, Massachusetts,
United States of America, assignees of
Dwicur E. Jonks, a citizen of the United
States of America, of 27, Wellesley
Street, Pittafield, Massachusetts, United
States of America, do hereby declare the
nature of this invention and in what
manner the same is to be performed, to be
particularly described and ascertained in
and by the following statement: —

This invention relates to beaters such
a3 are used in the paper-making art for
processing paper making materials, and :t
is directed more particularly to the con-
struction and mounting of the bedplates
for such beaters.

20 According to some of the prior.art, metal
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hedplates. were made to receive several
suparately formed wmetal cutting bams,
spaced apart with wood or metal packings
between them, und secured together by
bolts or rivets, This composite bedplate
was then nssembled in o shoe or ho?dcr.
commonly termed a plate box, being held
therein by means.of wood packings located

- ou either side of the bedplate and between

it and the wall of the plate box.

1t has been customary to make those
wood packings in several side-by-side
pieces with at least one piece tapered so
that, when the complete assembly is fitted
together, this tapered piece can bhe used
wedge-wise to make the whole assembly
tight. Tn cases where the treatment mate-
rinls would exert an nbrasive action, the
top of the wood packings has been covered
with metal to prevent the wood from heing
washed or worn away. The said plate box
has usually been tapered lengthwise and
vertically, 0 that when it is inserted in
ity pocket in the beater it is held tight.

Also, according to other prior art, bed-
plates have been cast of very hard mate-
rials with integral cutting edges forming
part of the base material. “These plates

[ Price 2/-]

B615169A | >

have heen rough along their length and it
has been necessary to pack the space be-
tween their sides and the wall of t’he plate
box with wood, or in some cases the plates
have heen inserted directly into the beater,
as with bedplates made of stene, but even
then the snace between the plate and the
opening in the beater needs to be packed
with wood.

According to this invention, & one-picce

“bedplate is formed to have integral cut-

ting bars on its working face Ly having
grooves machined in such working face
aceording to any desired pattern or
arrangement, and is secured to a support
or base on which it is mounted so thatl the
wlole assembly may be readily and easily
slipped into a plate box.opening in the
beater without tLu necessity of u ];]n{:e box,
the bedplate and the said support being
made to a size corresponding to that of the

conventional plate box, and so that they 7

will fit tightly in the opening which is pro-
vided in the beater for the plate box,
The.plate construction may be made of
any metal desired, depending upon the re-
uirements of a particular paper mill and
the spacing and mrrangement of the blad-
ing may be as desired since the same is

‘not dependent on or Iimited in any way to

filler bars as in the prior art.

Not only may the spacing of the blading
he as desired, but the so-called pattern
thereof may be varied to suit conditions,
Tn fact, the blading presenting a certain
arrangement or pattern may be entirely
removed by machining and another pat-
tern of blading be formed in the bedplate.

In the accompanying drawing, examples
of the invention are illustrated:

Fig. 1 is o plan of the end portions of
a bedplate construction embodying ihe
novel features of the invention: '

Fig. 2 is a cross-sectional elevation on
the line 2-2 of Fig. 1;

Tig. 3 is a view similar {o that of Fig.
I shewing another arrangement or pattern
of blading ; and '
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r which it will be understood that patterns 60
having (for the purpose of contrast) the of blading may be varied within wide
novel hedplate consiruction of this inven- limits.
tion and a prior art construction associuted The improved construetion provides

5 therewith, : | rigidity, so as to eliminate vibration.
As shewn in Iig. 2, a base or support In Tig. 4, which shews a cross section 68
2 is provided, which will preferably be through a beater 16, a rol} is represented
made from metal and in such form and by 18 which has radially extending cut-
size as to be receivable directly in ilhle ting bars 20. A frame is represented by
10 beater and at the samse tinie rigidly sup- 22 in which are disposed a bedplate 24 of
port the bedplate in proper relation o prior art construction and bedplates 26 em- 70
the beater roll. bodying the novel features of this inven-
A bedplate 4 is provided, which on ifs tion. Said figure illustrates the relatioa-
working face, by a suitable machininlg ship of a bedplate and beater roll for the
15 operation, iz formed to have spaced slots coaction of the cutting bars,
or grooves § which provide spaced cutting The means associated with the beater for 75
blades or bars 8. The working face of receiving the bedplate may be varied to
the plate or faces jof the bars will be suit conditions but will be such as to
arranged to provide the proper curvature readily and easily receive the bedplate and
90 for the coaciion of the bars with those of hold the same relative to the beater roll
a heater roll. for the coaction of the cutting bars, 80
The bedplate and support may be Having now particularly deseribed aund
secured together by any suitable means. ascertained the nature of our said inven-
Tor illustrative purpose, however, the tion and in what manner the same is to
925 components are secured together by cap be performed, we declare that what we
serews 10, as shewn. There may be as many eclaim is:— 85
cap screws as desired so that the bedpla:te 1. A unitary bedplate for a bheater,
is secured 1o the base in a rigid and secure formed to have integral cutting bars on its
nianner, working face by having grooves machined
30  An extension 12 may be provided on the in such working face according to any de-
late 4 or the support 2 for engagement sired pattern or arrangement, and seeured 90
v a positioning and withdrawal t#ol to a support or base on whieh it is
adapted to facilitate removal of the con- mounted so that the whole assembly may
struction from the beater. Such tool be readily and easily slipped into a plate
35 would have a head to fit in the T-slot 12, box opening in the benter, without the
for pulling purposes, necessity of a plate box, the bedplate and 93
foe bedplate 4 may be made from the said support being made to a size corre.
various metals such as stainless steel, non- sponding to that of the conventional plate
ferrous metals or the like, depending upon  box, and so that thev will fit tightly in
40 the conditions under which it will be used, the opening whick is provided in the beater
and the grooves or slots 8 may be provided for the plate box. 100
by any well known machining operation 2. A bedplate according to elaim 1 hav-
to form the desired blading. | ing an extension at one end for engage-
The blading and the spacing thereof, ment by a positioning and withdrawal (ool
45 as well as the width and height of the c}ut- for the purpose set forth.
ting bars, may be as desireg, and accord- 3. A bedplate for a beater substantially 105

50

55

Fig. 4 is a vertical section of a heate

ing to the machining operation selected.
The arrangement or pattern of the blad-
ing may be varied within wide limits dnd
the blading may be-changed or va-r"ed
by machining off the upper face of the
bedplate sand providing a different
arrangement or pattern, means being pro-

vided in such cases to increase the height-

of the new working face with respect| of
the supports in the beater,

A plate 4" in Tig. 3, has grooves €
and blading 8 so as to provide more or
less diagonally-arranged cutting bars from

nccordingh to either of the examples here-
in described with reference to Tigs. 1,
and 8 of the accompanying drawings.

4. A beater or the like having a bed-
plate construction aceording to any of

claims 1 to 3.

Dated this 30th day of July, 1946.

‘Tor the Applicants,
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
b4/56, Market Street, Manchester I.

IREEECUS BIAtGUA

T.eamington Spa: Printed for His Majesty's Stations ry Offica, by the Courier Press.—1949. Published at
The Patert Office, 25, Southampton Build ings, London, W.C.2, from which copies,
price 23. 0d. each (inland) 2s. 1d. (abroad) mey be obtained.
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[This Drawing is a reproduction. of the Original on a reduced scale]
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UNITED STATES

1,815,007

PATENT OFFICE

WILLIAM V. KNOLL, OF DAYTON, 0HIO, ASSIGNOR TO MIDWEST-FULTON MACHINE CO.,
OF DAYTON, 0HIO, A CORFORATION OF OHIO '

BEATER ENGINE

Application fled August 8, 1828. Serial No. 207,841,

My invention relates to pulp making, and
fiber liberation, and more particularly to a
system of beater engines, and means for
progressively transferring from one beater
engine to another pulp portions which have
been reduced to required conditions.

In the present construction a number of
beater engines, preferably though not nec-
essarily, of the Hollander type are arranged
in series and interconnected by conduits
through which the ‘finished product dis-
charged from one benler engine is conveyed
to another for reworking.. Fach beater en-

ine is equipped with a deflector plate ad-
justably positioned above the usual backfall
at the rear side of the beater roll. Such
beater engines are further provided with
receiving pans leading to the offtake con-
duit, which receiving pans are located
slightly below the top of the peripbery of
the roll and at the forward side thereof.
In operation the coarse and uncompleted
portions of the pulp passing the roll are de-
livered over the backfall and beneath the
deflector plate to continue their circuitous
path in the beater engine for reworking.
Lhe lighter and finished particles of pulp
are carried npwardly by the action ofP the
roll and are discharged forwardly from the
top of the roll by centrifugal influence into
the receiving pan from which such pulp
portion is conducted to the succeeding beater
engine of the series. Means is provided for
adjusting the deflector plate to permit a
-greater or less volume of the pulp to Dbe
passed between the backfall and such plate
to continue its flow through the beater en-
rine. This adjustment of the plate regu-
ates the quantity and to some extent the
character of the pulp to be discharged from
the engine and affords, in effect, o selective
volume control by which the pulp in the suc-
cessive beaters of the series may be main-
tained at a constant level,

The object of the invention is to simplify
the construction, as well as the-méans and
mode of operation, of beater engines, where-
by they will not only be cheapened in con-
struction, but will be more efficient in use,
positive in operation, uniform in action,

IRI5007A1 1 >

easily controlled, and unlikely to get out
of repair. :

A further and important object of the
invention is to provide selective means for
progressively removing from the beaten g5
pulp the finished portion and for continuing
in the flowing pulp stream the unfinished
portion for reworking. :

A further object of the invention is to
provide o selective volume control for beater g9
engines by which the quantity of pulp dis-
charged may be accurately regulated.

A further object of the invention is to
provide an adjustable deflector plate in co-
operative relation with the beafer ¢oll and g5
backfall of a beater engine, and to provide -
menns for adjusting such deflector plate
from-the front of the engine. '

A further and important object of .the
invention is to provide improved means for 7¢
trapging the refined and finished portions
of the pulp, and for conveying the same
from the beater engine.

With the above primary and other inci-
dental objects in view, as will more fully 75
appear in the specification, the invention
consists of the-features of comstruction, the
parts and combinations thereof, and the
mode of operation, or their equivalents, as
hereinafter described and set forth in the so
claims.

Referring to the accompanying drawings,
wherein is shown the preferred, but obvi-
ously not, necessarily, the only form of em-
bodiment of the invention, Xig, 1 is a top 85
plan view of a beater engine fo which the
present invention has been applied. Fig. 2+
1s a side elevation thereof. Kig. 8 is a top
plan view illustrating the interconnection
of o series of beater engines for a progres- 80
sive treatment of the pulp. Fig. 4 is an
end elevation of the beater installation
shown in Tig. 8. Fig. 5 is a detail of the
deflector plate mounting and its actuating
means.

Like parts are indicated by similar char-
acters of reference throughout the several
views. ‘

Referring to the drawings, 1 is the vat
or tub of fthe beater, in which is mounted 100

80

.
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the roll or drum 2 coacting with the|usual
bed plate 8, and discharging the beaten pulp
over the backfall 4. A portion of the vat
or tub 1 is provided with a cover o1 hood
5 beyond the beater roll 2. This is the usual
construction of a- Hollander type beater, and
forms no part, per se, of the present mnven-
tion. :

Located rearwardly of the beater| roll 2
and extending into channel spaced relation
with the backfall 4 is a vertically adjustable
deflector plate 6. This plate is slidingly
mounted in guides or ways:7 upon support-
ing brackets located at opposite sides of the
hood 8 enclosing the upper. portion of the
beater roll. Mounted in such brackets at
opposite sides of the beater roll hood is a
transverse shaft 9 carrying gear pinions 10
intermeshing with rack bars 11 upon the
forward and under side of the inclined de-
flector plate. The shaft 9 is rotated [to slid-
ingly adjust the deflector plate by means of
p worm and worm gear 12 actuated by a
shaft 13 carrying at its forward end ad-
jacent to the vat or tub 1 2 hand wheel 14.
By rotating the hand wheel 14 the shaft 9
is'in turn rotated to thereby raise and lower
the deflector plate, varying the outlet orifice
15 for pulp intermediate the backfall 4 and
the lower margin of the plate 8.

The opening in the cover section through
which the deflector plate projects is sealed
at one side of the plate by a strip of ’packing
material 16 clamped between a clamp bar
17 connected by stud bolts 18 with an ex-
tension 19 of the vat or tub cover 5, At the
opposite side of the adjustable plate there
is provided a packing strip of hemp|or other
suitable material held between transverse
bars 21 which may be secured to the beater
roll hood 8 but. which in practice mérely rest
thereon loosely, and hold the packing mate-
rial 20 in contact with the adjustable plate
by gravity, due to the curvature or inclina-
tion of the beater roll hood.

At its forward end the beater roll hood
8 communicates with a covered receiving
compartment or pan 23, which ex ends the
full width of the beater roll 2 and is in-

clined downwardly and forwardly from a.

Jevel slightly below the top of the periphery
of such roll. The pulp receiving compart-
ment or pan 23 is contracted | laterally
through a discharge outlet 24, veferably
provided with a gate or_cutoff valve from

“which outlet leads a conduit 25 to the next

succeeding beater engine of the series. The
receiving compartment 23 and interconnect-
ing conduits 25 between succeeding beater
engines are preferably inclined at

gree as to induce a flow of the selected or
separated pulp by gravity from one beater
engine to the other. It will be understood,
however, that screw conveyors or other pulp

-ment.

at such de-
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impelling means may be employed in lieu
of gravity conduits.

In the normal operation of a beater en-
gine, the heavier portions of the pulp are
mpelled over the backfall 4 by the rotation
of the wheel in a constantly flowing stream.
which continues its way about the mid-|
fenther of the tub or vat, returning to thel

70

roll for reworking. At the same time the °

more finely reduced portions of the pulp
are discharged from the wheel by centrifu-

al influence through paths of higher tra-
jectory, dependinf; upon the relative si
and weight of the pulp particies. Sucu
finely divided portions are thus carried
above the normal flowing pulp stream and
are ordinarily projected into space. In the
present construction, the adjustable deflector
plate 6 is arranged to intercept a greates
or less proportion of the reduced pulp thul
discharged by .centrifugal .influence above
the level of the pulp stream, permitting only
n limited portion thereof of the heavier or
coarser particles having a low trajectory to
pass through the opening 15 intermediate
the backfall 4 and the lower margin of the
deflector plate. i

The more finely divided portions of the
pulp are carried upwardly by the rotation of
the roll, and discharged forwardly from the
top thereof by centrifugal influence into the
receiving compartment or pan 23. By vary-
ing the elevation of the deflector plate 6 in
its relation to the top of the backfall, a

greater or less quantity of refined pulp ic

caused to thus pass over the top of the nt

volving roll and into the receiving compart-
The apparatus thus automatically
selects or separates the refined pulp from the
unrefined or coarse portions, the degree of
fineness being regulated by the adjustment

‘of the deflecfor plate. The adjustment

76

80

80

85

100

106

this plate 6 thus affords a selective volume”

control as well as a grading selector for the
seplaration of the refined from the coarse
ulp. : ‘

The interconnection of the plurality of
beater engines in series by means of the inter-
connecting pulp conduits 25 afford a continu-
ous flow system in which, as rapidly as the
pulp is conditioned in one engine, it is dis-
charged therefrom and conveyed to the next
beater engine of the series for further treat.
ment; while the coarse material is retained
in the beater engine and returned to the roll
for reworking. By adjusting the deflector
plates of different beater engines propor-
tionately to the output thereof, the pulp level
in the sncceeding beaters of the series may, be
maintained substantielly constant. ‘

A door 26 is provided in the top of the
beater roll hnod to permit irspection of the
roll or removal of any refuse material.
Tikewise the receiving compartment or pan
98 is provided in one side thereof with an
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access opening provided with a closure 27
to permit the observation of the flow of
selected pulp.

Having thus described by invention, 1
claim:

1. In a beater engine, or the like, the com-
hination with a beater roll and back fall, an
adjustable deflector plate located at the dis-
charge side of the roll and in spaced rela-
tion nhove the backfall and permitting the
flow of the pulp stream therebetween, but
intercepting pu{p material discharged by
centrifugnl influence in a trajectory above
the level of the pulp stream said deflector
plate being ndjustnb{e townrd and from the
hack fall in o direction substantially tangen-
tial to n circle concentric with the axis of the
roll, and a receiving compartment located
forwardly of the beater roll into which the
Jighter portions of pulp will be discharged
by centrifugal influence from the roll, said
compartment having an outlet discharging
heyond the beater engine.

9. The combination with a beater engine
including a beater roll and backfall, of a de-
{lector plate located in gpaced relation above
the bnc‘kfnll and adjustable relutive thereto
to vary the intermediate space while main-
taining substantially uniform. spaced rela-
tion with the beater roll, and a receiver for
pulp located forwardly of the roll and in
proximate relation with the top of the
periphery thereof.

3. The combination with o benter engine,
including o beater roll, and a backfall over
which the pulp stream flows under influence
of the roll, of a downwardly and rearwardly
inclined deflector plate for intercepting pulp
material discharged by centrifugal influence
from said roll sbove the level of the pulp
stream, and s receiver located at the forwnrd
side of the roll into which the intercept ma-
terial is discharged.

4. T'he combination with o beater engine,

including a beater roll and a backfall, of an .

adjustable deflector plate located in spaced
relation above the backfall said deflector
plate being mounted for reciprocatory mo-
{ion in a plane inclined downwardly and
away from the beater roll and toward the
backfall and n veceiver for fined pulp located
at the opposite side of the roll.

5. The combination with o beater engine,

including o heater rolli and a backfall, of o

deflector plate adjustable toward and from
the back fall to vary the intermediate space
through which pulp is discharged by the roll
withont materially varying the throat space
intermedinte the deflector plate and roll
through which materisl is carried by the
roll for discharge over the top thereof and =
receiver located at the opposite side of the
roll onto which fined material carried be-
yond said aforementioned discharge space is
discharged.

1B15007A1 1 >

3

6. The combination with a beater engine,
including a beater roll, and a backfall, of an
ndjnstane deflector plnte variably positioned
nbove the backfall and in constant spaced
relation with the roll, and distantly operated
means for adjusting tlie deflector plate
toward and from the-backfall,

7. The combination with o beater engine,
including a roll und a backfall, of a deflec-
tor plate adjustably positioned above the
backfall, rack bars carried by the plate, gear
pinions engaged by the rack bars, a worm
and gear actuating means for the gear pin-
jons, and an operating shaft for the worm
and gear connection extending into proximi-
ty with the end of the beater engine.

8. The combination with a beater engine,
including a roll and backfall, of & recipro-
catory deflector plate located above the back-
fall 2nd intercepting the material discharged
by centrifugal influence from the roll in a
trajectory above the level of the pulp stream,
and -adjusting means for the deflector plate
Jocated beyond the side of the roll opposite
the said deflector plate and operatively con-
nected therewith.

9. The combination with a beater engine,
including a roll and a backfall, of down-
wardly and rearwardly inclined adjustable
deflector plate located sbove the baclfall
and séparating the material discharged from
the roll through 2 trajectory above the level
of the normal pulp stream, whereby a por-
tion of such material is permitted to return
to the pulp stream, and the remainder di-
verted therefrom, a revoluble adjusting shaft
for said deflector plate extending past the
roll and therebeyond, and an operative con-
nection between said shaft and the deflector
plate for reciprocating the latter in its down-
wardly and rearwardly. inclined plane.

10. The combination with a beater engine,
including & roll and a backfall over which
n portion of the pulp is discharged in o
flowing strean, while lighter portions of
the pulp are discharged By centrifugal in-
fluence from the periphery of the roll in a
reverso direction, of a reciprocatory deflector
plate inclined downwardly and away from
the roll above the backfall, toward and from
which it is slidingly adjustable, a housing
through which the plate projects, and yield-
ing packing means supportec{ upon the hous-
inlg and engaging the reciprocatory deflector

ate.

P 11. The combination with a beater engine
including a roll and a backfall over which
a portion of the pulp is discharged in a
flowing stream, while lighter portions of the
pulp are discharged by centrifugal influence
from the periphery of the roll 1n a reverse
direction of a reciprocatory deflector plate
inclined downwardly and away from the
roll above the backfall, toward and from
which it is slidingly adjustable, and operat-
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1 Claim.

This invention relates to improvements in pa-
per-making apparatus and is directed more par-
ticularly to improvements in beaters and the like
and methods of operating beaters, )

.57 The principal objects-of the invention are di-
rected to the provision of improvements in a
beater or similar apparatus to facilitate the easy
and efficient setting of the roll and operating
thereof.

10. As'is well-known, a heater or similar apparatus
comprises & roll which is rotatable abave a bed
plate or plates and co-operates therewith so that
paper-making stock such as fibers in water may
be passed between the roll and plate. In opera-

15 tion more or less pressure is exerted by the roll
to bring about certain chemical and/or physical
changes in the fibers of the stock being acted
upon by the machine, - o

By means of a beater machine, the fibers may

20-be cut without beating, the machine may operate
for wet beating, or there may be a combined wet
beating and cutting, Whether the machine is
belng operated for wet beating or cutting depends
largely upon the roll pressure, the distance of the

28 .roll fromthe bed plate, and the resistance or con-
sistency of the paper-making stock. In practise,
in order to obtain the desired results, it is neces-~

sary that the roll be operated for successive differ-

ent periods of timeé and/or at different roll clear-

~ 30 ances and/or pressures throughout a cycle of op--

erations,
It is recognized as being difficult, if not impos-
sible, to determine the roll pressure at different
. settings of the roll and in fact it is probably un-
36 known what the roll pressure is. In the ordinary
machine of the type referred to, lighter bars sup-
port opposite ends of the roll shaft and are ad-

justable at one end for varying the distance be--

tween the periphery of the roll and sald bed plate

40 in order to obtain different roll pressures or
operating conditions and results.

This distance between the roll and bed plate
may be varied according to the consistency or
nature of the stock in order to vary the pressure

45 and thereby vary the results obtained. It is not
only difficult however to manipulate the adjust~
ments to bring about the desired results but it is
likewise difficult to duplicate results or to actu-
ally know what is taking place.

850 . 14 is the universal practise for a skilled beater
operator to be guided almost entirely by certain
senses, such as the feel of the stock from-time to
time and the sound of what he believes to be tak-

. ingplace. Itisusual for the operator to place his’
55 foot on the bed plate which projects outside the:

1EPOZRAATL | o
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machine so he may sense the vibrations angd al-

together he is

guided by the senses in making the

necessary adjustments with the hopes of obtain-

ing the results desired. There is no definiteness

as to what is attually taking place or any definite €0 -

way of knowing the actual operating conditions.
Attempts have been made to adjust the roll

relative to the bed plate by means of various:

mechanisms and various instruments have been

used to indicafe the movements of the roll sup- 08 -

porting bars.
not been used

Such mechanisms, however, have
with great success because of loss

of motion of the parts and the fact that the roll
is moved but a|few thousandths of an inch to pro-
duce great differences in results and any wear or 70
inaccuracies in the parts dre not compensated for,

According ¢

0 my invention, means is provided

for moving the roll towards and away from the
bed plate whereby it is possible to fix the roll in
various adjusted positions relative to the bed 75

plate. .
With the r

oll thus adjustably fixed in some

position and with paper-making material being.
acted upon by the roll, the novel mechanism
of the invention includes indicating means to in- 80
dicate s certain pressure condition which ex-
1ists between the roll and bed plate at that par-
ticular position of the roll. Certain indications
indicate certdin related conditions of pressure.

When certain
conditions as

results are obtained under certain 86
evidenced by a certain indication,

it is, of course, possible to create that same con-.

dition at a su
moving or ad
be brought to
‘a certain rela
roll and bed

bsequent time. In other words, by
justing the roll, the indicator may
a certain point to thereby indicate 90
ted pressure condition between the
plate which it is desired to bring

about in order to obtain a certain function and

resuit,
over a cyclE of operations it is possible to ad- 95
just the roll in such a manner that certain con-
ditions of pressure prevail over pre-determined
lengths of titne which conditions are indtcated.
by the indicator. In that way, it is possible to
operate the machine and substantially duplicate
a series of conditions and provide uniform re-
suits so as to facilitate substantial accuracy in
maeanufacture and uniformity of product in all its
important respects. ] 105
Various and numerous novel objects and ad-
vantages of the invention will be hereinafter more
fully referred| to in connection with the accom-
panying description wherein the invention in the
form at present preferred is disclosed, reference 110
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being had to Lhe accompanying drawing, where-
in:
Tig. 1 is a side elevational view of a beater ap-
paratus having the novel features of the inyen-
6 tion associated therewith, and
Fig. 2 is a sectional view through a roll and
bed plate of the beater shown in Fig. 1.
Referring now to the drawing in detall the
invention will be fully described.
10 In Fig. 1 there is shown a beater B in a more
or less diagrammatic way which includes a vat
2 of the usual form. A bed plate is shown at
4, above which is a roll 6. The bed plate 4 and
roll 6 may be of the usual form and carry a
16 plurality of co-acting bars such as 5§ and 9.
The roll is driven in the usual manner and its
shaft 8 is journalled In lghter-bars such as 10
disposed at opposite sides of the beater..
Lighter posts 12 and 13 such as shown, are
20 arranged In poirs at the rear and forward sides

of the vat. Ordinarily the bars 10 are pivoted -

at one of thelr ends to the posts, such as the
posts at the left. Their others ends are adjust-

able up and down so that the roli may be moved

25.  relative to the bed plate,
. According. to this invention, the lighter bars
10 afe not pivoted in the posts 12 in the ordinary
manner. Their other ends, or right hand ends,

are movable {n the posts 13 and are:in threaded’

30: mgagement with screws 14. The screw mem-
" bers 14 are rotatable by means of toothed mem-
bers 14' and 16 associated therswith and with
an gperating cross shaft 20 carrying a ‘hand wheel
22.

35 » In the ordinary construction with the lighter

"“bars 10 pivoted to posts 12, the lighter bars are
raijsed and lowered by rotatlon of the shaft 20.
This may be done by turning the hand wheel
22 so a5 to move the roll 6 towards and away

49 -from the bed plate whereby the said roll will

“act with different pressures on material pass-
ing between the roll and bed plate.

According to this invention in.order to facili-
tate the setting of thé roll 6 relative to the bed

4§ plalé and creaté a desired condition, I ‘provide

8 'mechanism which may be said to indicate va-
:rlous congitions or roll pressures. This is at-
complished in a brozd way by what may be

called welghing the rdll. The weight of the roll,

68 on the lighter bars varles as it is supported or
"' resisted by the paper-making stock passing be-
tween the roll and bed plate and these various
wexghts are Indicafed so that the operator may

adjust the roll according to the indications and.

53:, bring about various desired operating conditions,

To explain the invention, I have shown in Fig.

1 certain mechanism at a somewhat enlarged

scale which is adapted to operate to bring about
the desired results.

60, A lever 30 is pivoted on a rod 32' which may
extend from a ceiling C whilé another lever 32
is-asSociated with a rod 34 extending from the
floor F. A vod 36 connects one end of the lever 30
'to the free end of the lighter bar 10 while a rod

i '38 connects the other end of the lever 30 and the

laver 33. An indicating device which may be in:
the form of a séale 8 s suspended frorm the cefl-"

ing'in any suitable way as by means of a rod 39,

'This scale has the usual weight-supporting or.
40: weight-sensitive element such .as a rod 40 which’

is ordinarily movable to some extent relative to
the scale and is connected to the. other end of
the lever 32.

The scale S may be of any well-known form
b. having a pomber 42 which rotates relative o a

10R0253A1 1 >
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dial 44, 'The dia! 44 of the scale may be graduat-

ed with any indicia desired. It will be appreciated
that various weights applied to the part 40 of the
scale will move the polnter 42 thereof into regis-

ter with varfous graduations or indicia of the 80
dial 44.

The beater roll 6, in order to function for the
purposes intended, usually weighs several thou-
sand pounds, The levers and links described con-
stitute in the preferred embodiment of the inven- 85
tion connections between the indidator unit or
scale and the lighter bar so that one end of the
bar and a portion of the roll is actually supported
and weighed by the scale. When the roll is away
from the bediplate with no stock therebetween, 90
the scale will be affected so that its pointer 42 will
register with a certain graduation on the dial.

For instance, with the roll out of contact with
the bed plate and with no material between the
roll and plate, the roll is supported by the scale 9§
50 that the pointer may register with such a nu-
Ineral 85 100 on the dial and thus indicate one:
hundred pounds which may be the full capacity.
of the scale. Such an indication will mean that:
the roll is hot bearing on sither material or pa- 180
per-making stock. On moving. the hand wheal
22 50 as to move the bar 10 -up and down the
pointer will remnin in register with the. Indicia:
100 of the dial of the scale 50 long as the rall
does not contact with the said bed plate or with 108
stack between it and said plate,

With the machine in operation, however, and:
with the roll set at some operating distance. from:
the bed plate and while material i being passed-
between the roll and.bed plate, the. roll is then 1M
supported to some exbent or-its weight is resisted.
by -the material. As the .1ell is thus suppoerted.
or resisted, its weight is less t.ban 100 50 that the,
pointer is. moved te some other indication. That
is, material between the roll and bed plate changes- 18
the . indicated weight of the woll on the lighter

.bar and causes the pointer to.meve. Thus whex:

the pointer is in register with a certain gradua~
tion, the operator knows that, 8, certain. related.
operatmg condmon exists and that o certain ro- 190
lated roll pressure has been.obfained. In oiber
words,  with the poinfer &t or .in mgxsl;er with:

“the given designation on the dial.it may safely.

be assumed that the roll-is operating .a{ some
rather definite pressure related to the indication. 108

By rotating the hand wheel and, thereby, the
shaff 20, the screws 14 may he rotated and in this
way, the right hand ends of the bars mey be.
raised or lowered so that the roll is Taised or Jow-
ered. As will be seen, .a change in.the posuionm
of thé roli brings about a change of <condition er
pressure and a corresponding change. in .the po-.
sitien of the polnter of the scale.

. Having determined through a cycle. of opera-
tions what certain successive operating or pres- 185
sure conditions are desirable and .which are in-
dicated by certain related positions of the. pointer,

it is possible to duplicate those conditions by ad-.
justing the roll so that the pointer is yasitionsd

at those indications which are related to the cer- 180
tain condmons desired.

It ‘will be possible irsterd of connecting’ the
weighing unit to one end of one of the lxghter
bars to connect the same to corresponding. ends’
of both Highter bars.or even.to suspend the light- 16§
er bars entirely from the scale.

It will be ohserved that the apparatus in eﬂect
operates to weigh the noll an the lighter har or to
indicate its welght as it is affocted by the 1 esisting .
mﬂucnce of matelial between the rall and plate, 18@
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Sinee & so-called effective weight of the roll is
indicated on the scale and the pressure at which
the roll is then operating has a relation to the
indicated weight, it is possible by manipulating
the roll up and down to arrive at that indicated
weight to produce the desired pressure or operat-
ing condition related to the indicated weight.
This all facilitates economy and efficiency in op-
eration and at the same time makes it possible
to provide pre-determined conditions and resuit-
ant definite operating effects. :

Supplemental to the indicating means in the
form of the scale shown it may be desirable to
employ a recording apparatus which may be act~
ed upon by the lever mechanism and thereby
graphically illustrate the operating conditions
and changes therein relative to & time unit or
units over a cycle of operation, ]

Various changes and modifications may be made
in the form of the apparatus without departing
from the spirit and scope of the invention there-
for what it is desired to claim and secure by Let-
ters Patent of the United States is:

A beater apparatus for paper pulp and like ma-
terial comprising in combination, a rigid support,

(T AAGNIRTAL | o

& vat rigidly supported by said support, a bed
plate associated with the inside of said vat, a pair

.of vertically extending supporting post members
having their lower ends rigidly associated with

said support in spaced relation, a lighter bar ex- 80
tending between said post members, and & hori-
zontally disposed beater roll co-operating with
said bed piate rotatably supported within said
vat by said lighter bar at a point intermediate
the opposite ends of the bar, one of said post mem- 85
bers and one end of the lighter bar having means
associated therewith whereby said lighter bar
may be moved vertically into various positions

of adjustment to adjust the sald roll relative to
the bed plate, the other end of the lighter bar 90
being arranged relative to the other post member

for unrestrained vertical movements, and weigh-
ing mechanism responsive to up and down move-
ments entirely supporting said other end of the
lighter bar and including indicating means to 95
indicate the variance in the weight of said lighter
bar and roll accordingly as said one end of the
bar is moved vertically to adjust said roll.

CASSIUS M. BRYAN.
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Beschreibung

Die Erfindung betrifft ein Verfahren zur Entsorgung ausgedienter Transportsicke aus verwebten natlrlichen
Fasermaterialien, wie beispielsweise Sisal, Jute, Hanf, Baumwolle und dergleichen. )

Weltweit werden tdglich Tausende von Tonnen von Giitern, wie Getreide, Kaffee, Kakao oder dergleichen in
Sécken aus den genannten oder anderen natfirlichen Fasermaterialien transportiert, insbesondere Giiter aus
Landern der Dritten Welt, wo diese Sicke sehr preiswert hergestellt werden. Nach ihrer Anlandung in der
Bundesrepublik oder anderen Industrielindern gibt es flir die entleerten und ausgedienten Transportsicke
allerdings keine Verwendung mehr, so dab allein in der Bundesrepublik w8chentlich mehrere zehntausend dieser
Transportsicke als Abfall deponiert oder in Miillverbrennungsaniagen verbrannt werden, Beide Verfahren sind
jedoch relativ teuer; das erstere wegen des relativ groBen Volumens der leeren Sicke und das letztere wegen der
anlage- und emissionsbedingt hohen Betriebskosten der Milllverbrennungsanlagen. AuBerdem wird vom Ge-
setzgeber verlangt, zur Schonung natlirlicher Resourcen und der Umwelt Reststoffe zunehmend einer Wieder-
verwendung zuzuftihren, zu nutzbaren Giitern zu verarbeiten oder in sonstiger Weise zu verwerten. Eine
Verwertung dieser insbesondere in den Uberseehifen anfallenden Transportsicke wurde bisher vermutlich
deshalb nicht in Betracht gezogen, weil die Sicke einerseits mit Resten ihres vorherigen Inhalts verunreinigt sind
und andererseits je nach Herkunft und Verwendungszweck aus unterschiedlichen Fasermaterialien bestehen.

Ausgehend hiervon liegt der Erfindung die Aufgabe zugrunde, ein Verfahren der eingangs genannten Art zu
entwickeln, das eine Verwertung der ausgedienten Transportsiicke erméglicht.

Diese Aufgabe wird erfindungsgemidB dadurch geltst, da8 die Transportsécke zu einem Grund- oder Zu-
schlagstoff fiir die zellstoffverarbeitende Industrie verarbeitet und insbesondere als Rohstoff bei der Papierher-
stellung eingesetzt werden. Der Erfindung liegt der Gedanke zugrunde, die in den Sicken enthaltenen F. asern
dort zu nutzen, wo bisher iiberwiegend auf andere Art gewonnene natiirliche Fasern, wie Holzfasern verwendet
werden. Dadurch kénnen einerseits die Kosten fir die Entsorgung eingespart und andererseits die natiirlichen
Recourcen geschont werden. _ a

Eine bevorzugte Ausgestaltung der Erfindung sieht dabei vor, daf Transportsiicke aus unterschiedlichen
Fasermaterialen gemeinsam verarbeitet werden, ohne sie jedoch zuvor mit anderen Fasermaterialien zu vermi-
schen. Dem ersteren liegt der Gedanke zugrunde, da8 die Herkunft der Fasern bei der Zellstoffverarbeitung in
den meisten Fillen gegeniiber den Eigenschaften der Fasern, wie beispielsweise ihrer Linge, Biegsamkeit oder
dergleichen zurficktritt, wobei die gewiinschten Eigenschaften gerade bei den sehr haltbaren, ftir Transportsicke
verwendeten Fasern in sehr viel stidrkerem MaBe vorhanden sind, als beispielsweise bei Holzfasern, Gegen eine
Vermischung mit anderen Fasermaterialien, auch mit anderen Textilfasern spricht, daB es sich bei den Faserma-
terialien der Transportsicke im Gegensatz zu Fasermaterialien aus Altkleidersammlungen oder dergleichen
nahezu durchweg um ungebleichte und ungefirbte Fasern handelt, so daB eine vorangehende Entfirbung
entbehrlich ist, wihrend umgekehrt ein Bleichvorgang zur Entfernung der natiirlichen Faserfarbe ben8tigt wird.
Da auBerdem fast ausschlieBlich Lebensmittel in den Transportsécken verwendet werden, sind diese im Gegen-
satz zu vielen Textilien falls iberhaupt denn nur mit lebensmittelvertriglichen Chemikalien behandelt worden,
so daB eine getrennte Verarbeitung auch einen Einsatz zur Herstellung von Zellstoffprodukten gestattet, die in
der Lebensmittelindustrie Verwendung finden. )

Bei der erfindungsgemiBen Verwertung der Transportsicke werden diese bevorzugt nach einer faserscho-
nenden mechanischen Zerkleinerung durch ZerreiBen in einzelne Fetzen und/oder Faserbtindel chemisch aufge-
schlossen, um sie zu Zellstoff zu verarbeiten. Bei starker Verschmutzung der Sicke kann vor oder nach der
Zerkleinerung ein zusitzlicher Reinigungsschritt vorgesehen sein. '

Im folgenden wird die Erfindung anhand eines Ausfihrungsbeispiels niher erldutert:

Ausfﬁhrungsbeispiel

Im Hamburger Hafen angefallene ausgediente Lebensmitteltransportsicke unterschiedlichster Herkunft und
Zusammensetzung, jedoch ausschlieBlich aus Naturfasern und groBtenteils aus Jutefasern bestehend, wurden
ohne vorherige Reinigung grob zerkleinert und in einem Behilter in wiBrigem Milieu durch Zugabe eines
Oxidationsmittels, bevorzugt von Wasserstoffperoxid und einer Saure, beispielsweise Ascorbinstiure aufge-
schlossen, wobei der Behilter extern erwirmt wurde, bis sich unter Aufschiumen und teilweiser Entfirbung der
Fasern eine sichtbare Oxidationsreaktion zeigte. In diesem Stadium konnte der Bleichvorgang durch Zugabe
von Atznatron oder einem anderen stark alkalisch wirkenden Stoff oder einer Lauge verzigert werden.

Bevorzugt wurde dann nach einer vorgegebenen Verweilzeit der pH-Wert der Mischung auf etwa 2 abge-
senkt und nach dem Aufschdumen beispielsweise durch Zugabe von Natriumbicarbonat auf einen schwach
sauren Wert, vorzugsweise auf 6 angehoben. Bei der danach einsetzenden Nachbleichung wurde eine geringe
Dosis eines Zuckers zugesetzt, wobei sich die Fasern zu einer flauschigen weiBen Masse aus Zellstoff verdichte-
ten,

Bei einer anschlieBenden Priifung eines aus dem Zellstoff hergestellten Papierblatts ergaben sich die in
Tabelle 1 aufgefiithrten Werte. Hervorzuheben ist das verhiltnismiBig groBe Volumen und die gute Reififestig-
keit des Blatts, die den erfindungsgemi8 aus den ausgedienten Transportsicken gewonnenen Zellstoff beson-
ders als Zuschlagstoff fiir recycliertes Papier geeignet machen.
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Patentanspriiche

1. Verfahren zur Entsorgung ausgedienter Transportsicke aus verwebten natiirlichen Fasermaterialien, wie
beispielsweise Sisal, Jute, Hanf, Baumwolle oder dergleichen, dadurch gekennzeichnet, daB die Transport-
siicke zu einem Grund- oder Zuschlagstoff fiir die zellstoffverarbeitende Industrie verarbeitet und insbeson-
dere als Rohstoff bei der Papierherstellung eingesetzt werden. _

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB Transportsdcke aus unterschiedlichen Faser-
materialien gemeinsam verarbeitet werden. : . ‘

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Transportsicke ohne vorherige
Vermischung mit anderen Fasermaterialien verarbeitet werden.

4. Verfahren nach einem der Anspriiche { bis 3, dadurch gekennzeichnet, daB die Transportsicke vorzugs-
weise faserschonend mechanisch zerkleinert werden. .

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB das Sackgewebe in einzelne Fetzen und
Faserblindel zerkleinert wird.

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB das Sackgewebe zerrissen wird.
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7. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, daB die Transportsicke, die Fetzen
oder Faserbtindel chemisch aufgeschlossen werden.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB die Transportsicke, die Fetzen oder Faserbiin-
del vor einem chemischen AufschluB vorzugsweise durch Waschen gereinigt werden.

9. Verfahren nach einem der Anspriiche 1 bis 8, dadurch gekennzeichnet, daB das Fasermaterial zu Zellstoff
verarbeitet wird, o

10. Verfahren nach einem der Anspriiche 1 bis 9, dadurch gekennzeichnet, daB den Transportsicken, den
Fetzen oder Faserbiindeln ein Oxidationsmittel zugesetzt wird, :

11, Verfahren nach Anspruch 10, dadurch gekennzeichnet, daB die Transportsicke, die Fetzen oder Faser-
blindelin einem Behilter mit Wasserstoffperoxid vermischt werden,

12. Verfahren nach Anspruch 10 oder 11, dadurch gekennzeichnet, daB den Transportsticken, den Fetzen
oder Faserblindeln Wasser und eine Siure zugesetzt und die Mischung erwiirmt wird.

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB der Mischung eine stark alkalisch wirkende
Lauge oder Alkalien zugesetzt werden.

14, Verfahren nach Anspruch 13, dadurch gekennzeichnet, daB der Mischung nach Ablauf einer vorgegebe-
ne Verweilzeit eine Séure zugesetzt und der pH-Wert auf einen Wert von weniger als 3 abgesenkt wird,

15. Verfahren nach Anspruch 14, dadurch gekennzeichnet, daB der pH-Wert nach einem Aufschiumen
durch Zugabe einer alkalisch wirkenden Substanz auf einen Wert im schwach basischen Bereich angehoben
wird.

16. Verfahren nach Anspruch 15, dadurch gekennzeichnet, dafB8 der Mischung anschlieBend ein Zucker
zugesetzt wird. : . .

17. Verfahren nach Anspruch 16, gekennzeichnet durch eine anschlieBende Trocknung und Auswalzung der
abgeschdpften Zellstoffasern.
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57 ABSTRACT
Cellulosic fibers containing latex solids are recovered

" from latex bonded broke by agitation of the broke in an

aqueous alkaline solution having an alkali metal hydrox-
ide concentration of 0.5 to 1.5 mol percent for a period
of time in the range of ten minutes to four houts. The
resulting fibers containing cured latex solids may be
added to conventional papermaking fibers in amounts as
high as 10 to 15 percent by weight for the production of
facial quality tissue to produce a high quality product
web. :

1 Claim, 1 Drawing Sheet
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METHOD FOR RECOVERY OF CELLULOSIC .
FIBERS CONTAINING LATEX SOLIDS FROM
LATEX BONDED BROKE

This is a continuation of application Ser. No. 703,700,
filed Feb. 21, 1985, now abandoned.,

This invention relates to a process for the recovery of
paper-making fibers from latex bonded broke or paper
containing latex. |

In the manufacture of paper it is desirable to reuse,
with a minimum of loss, the waste paper or broke which
results during the normal course of production. The
disintegration of paper broke to a fibrous state is usuatly
accomplished by repulping in water by mechanical
agitation, optionally in combination with chemical
treatment. The resulting pulp suspension is returned to
the papermaking cycle without further processing. Re-
pulping conditions are preferably of such a nature that
the papermaking fibers in the broke will be separated
from one another and from the various nonfibrous con-
stituents of the paper with a minimum amount of me-
chanical or chemical damage to the fibers. Repulping
has worked well in the case of broke containing rosin
size, clay, ink and ink binders, as well as for wet
strength broke containing thermosetting wet-strength
resins, such as cationic amine-modified urea-formalde-
hyde resins, melamineformaldehyde resins, cationic
resins prepared by reacting epichlorohydrin with a
polyamide of a saturated dicarboxylic acid and a polyal-
kylene polyamine, and cationic resins prepared by re-
acting epichlorohydrin with a polyalkylene polyamine.
However, a repulping problem does arise in the produc-
tion of certain coated papers used for high quality offset
printing where the paper is coated with a substantially
water resistant coating, such as latex,

Conventional methods for repulping latex bonded
broke have not been satisfactory. Cured latex solids,
which result from the use of latex for
webs, is difficult to separate from the cellulosic fibers.
Although separation may be effected by chemical treat-
ment or mechanical action, if excessive mechanical
action is employed, the energy input and loss of usable
fibets may be prohibitive; if excessive chemical treat-
ment is employed, the latex will separate from the fibers
but must be removed from the repulping system to
avoid subsequent problems during use of the recovered
fibers in papermaking. In addition, excessive chemical
treatment tends to leave the latex tacky and hard to
handle, further compounding its disposal problem.

The prior art in this area describes various methods
for repulping broke by freeing the individual paper
fibers from the non-fibrous bonding materials, which
are then separated from the fibers. U.S. Pat. No.
3,245,868 to Espenmiller et al., discloses a process for
recovering papermaking fibers from paper broke which
has been treated by a wet strength thermosetting resin
by treating the broke with acid for a period of time
sufficient to hydrolyze the resin followed by washing
the fibers free of resin. U.S. Pat. No. 3,425,897 to Mut-
phy, describes a defibering process where the waste wet
strength paper is cooked at elevated temperatures and
pressure under alkaline conditions. After the initial defi-
bering there is further treatment under milder condi-
. tions with simultaneous mechanical agitation. U.S. Pat.
No. 3,047,452 to De Vos, describes a praocess for disinte-
gration of paper broke, having a protein-bonded coating
insolubilized by formaldehyde, and containing latex

BNSDOCID: <US__ 4735682A1 | »
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2
wherein the hardened protein binder is hydrolyzed in
the presence of proteolytic enzymes. Finally, U.S. Pat,
No. 3,766,001 to Gleason, et al,, describes a process for
the recovery of puip from waste paper containing vari-
ous types of inks, resins, and resinous or hot melt type
adhesives by cooking the paper in an aqueous solution

containing sodium hydroxide, sodium carbonate, so- -

dium or ammonium bicarbonate and sodium borate
followed by water washing of the recovered fibers,

The present invention provides a method for treating
latex bonded broke or paper containing latex for recov-
ery of the fibers for reuse in papermaking in which latex
solids remain on the individual papermaking fibers
which are separated from one another in a repulping
operation making them suitable for reuse in the paper-
making process without the necessity for removal of the
latex solids or disposal of environmentally detrimental
wastes.

Briefly the process of repulping latex bonded broke
comprises simultaneously subjecting the latex bonded
broke to initial fiberization by mechanical agitation in
the presence of an aqueous alkaline solution, e.g., caus-
tic soda solution, followed by substantially complete
defiberization in a conventional deflaking operation.

The process is illustrated in the accompanying draw-
ing which is a diagrammatic flow sheet showing the
basic steps in the process.

Shredded latex bonded broke is added to pulper 6
through line 7 together with sufficient water from line 8
and sodium hydroxide from line 9 to provide a pulp
containing about 6 weight percent broke, based on the
dry weight of the broke, and an aqueous alkaline solu-
tion having a sodium hydroxide concentration in the
range of 0.5 to 5 mol percent. The pulper is of conven-
tional design, such as that described in U.S. Pat. No.
3,073,535,

Latex bonded papers which may be processed by the
method of this invention include those wherein the latex
solids are ethylene vinyl acetate copolymers, copoly-
mers of acrylic esters and viny| acetate, and ethylene
polyvinyl chlorides. The mechanical action of the
pulper in the presence of an aqueous alkaline solution
containing 0.5 mol percent or more caustic results in up
to 60 to 70 defiberization of the broke in the pulper.

The pulp from pulper 6 containing partially separated
fibers, with the latex still -adhering to the fibers, is re-
moved from the pulper 6 through line 11 by pump 12
and after washing with water (not illustrated) intro-
duced through line 13 to deflaker 14 wherein substan-
tally complete defiberization takes place. As illustrated,

‘pulp from pump 12 may be recirculated to pulper 6
‘through line 16 as controlled by valve 17, or passed to

deflaker 14 at a rate controlled by valve 18. The de-
flaker 14 may be any various types commercially avail-
able, including parallel disc, conical, concentric or mat-
ted type deflakers, well known in the art. The action of
the deflaker 14 causes the fibers to separate from one
another but does not cause the latex to separate free
from the fibers. The fibers with latex solids still attached
thereto are discharged from flaker 14 through line 19 to
a dump chest 20 and drawn off through line 21 for use
in making up fiber finish for wet laid web formation.
Unexpectedly, the latex solids content of the recovered
fibers is not detrimental to their usefulness in conven-
tional wet laid web forming processes wherein they
may be blended with papermaking fibers free from latex
solids to produce toilet tissue and towels
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In the following examples. .-hich illustrate the pro-

" cess of this invention, the broke employed was that
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from a commercial air laid product in which ethylene
viny! acetate latex is used as a binder during formation
of the web and subsequently cured by drying.

A number of test runs were carried out in a Beloit
Jones pilot plant to determine whether broke from
paper toweling manufactured by air laying wood cellu-
lose fibers bonded on both sides with an ethylene vinyl
acetate copolymer latex at an add on level of 21.8
weight percent with an 80 percent or higher cure. The
results of these tests are reported in the following exam-
ples. :

EXAMPLE 1
Latex bonded broke was dispersed in water to form a

pulp containing 6 weight percent broke (dry basis) with

sodium hydroxide of 1.5 mol percent, and subjected to
repulping in a Beloit Jones repulper. After 45 minutes
repulping with 55 horsepower-day/ton (HPD/T) en-
ergy input the resulting pulp was removed and
screened. Approximately 20 weight percent of the
broke was fiberized.

EXAMPLE 2

The test was repeated by repulping broke at the same
pulp and alkali concentrations as in Example 1 in the
pulper for ten minutes and then processed in a deflaker
at 37 HPD/T for five minutes. The same amount of

-:total energy input (55 HPD/T) resulted in reduction in
.the percentage undefibered broke to about 10%,

20

25

30

The effluent and pulp samples from the broke sub- -

jected to the pulper and deflaker treatments were exam-
ined for latex solids using the Measurex Analyzer. Re-
sults (Table 1) show that on a relative basis there ap-
pears to be a directional increase in the latex solids
content in rejected knits and in fines. Overall, the latex
solids content in screened pulp is not significantly
changed. This indicates that the latex solids are not
significantly separated from the fibers. Electron micro-
scopic examination showed that after pulper/deflaker
treatments, the broke fibers, even though not inter-

bonded with latex solids were still coated with the latex

solids. The processed broke pulp sheets were found to
have fiber crossings with sharp edges, and were essen-

tially free from particles or clumps of fibers.
TABLE |
Latex Solids on Processed Broke Pulp
Latex Solids
Weights %
Non-processed Broke 24
Processed Broke Pulp
Washed Pulp 20.1
Washed Pulp Classified on
006" screen:
Acceptable 18.8
Reject Knits 23.6
~Fines (100 mesh) 5.4

EXAMPLE 3

In another set of test runs, samples of the latex
bonded broke of Example | were repuiped at 0.5 mol%
NaOH concentration and at 1.5 mol% NaOH concen-
tration. At 40 HPD/T energy input, the percentage
yield, of acceptable repulped broke fibers that passed
through 0.006 inch cut and were retained on 100 mesh,
was 45 weight percent at 0.5 mo! % NaOH concentra-
tion and 65 weight percent at 1.5 mo! % NaOH.

CATesGB2AY 1 s
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EXAMPLE 4

Latex bonded broke from the same source as in Ex-
ample | with 1.5 mol % NaOH concentration were
repulped at 18 HPD/T energy input and then 12
HPD/T additional energy input was made in a deflaker.
A yield of 75% was achieved. Yield was not increased
on additional input of energy in the deflaker. When the
same test ran was made with 0.5 mol % NaOH concen-
tration, a 75% yield was reached at 35 HPD/T total
energy input.

EXAMPLE §

Defibered and repulped broke containing latex solids
prepared according to Example 2 was added at 10%
and 15% levels dry weight to a good quality furnish
consisting of 50/50 Northern softwood and hardwood
species. Laboratory handsheets which were uncom-
pacted and creped to simulate commercial tissue sheets
were made up from the original furnish and from the
modified furnish formulations. It was found that with
good quality furnish tensile values of the hapdsheets
‘were increased, bulk was somewhat decreased-and soft-
ness was decreased; the observed effects are more pro-
nounced at 15% addition than at 10% addition.

EXAMPLE 6

Defibered and repulped broke containing latex solids
prepared according to Example 2 was added to 100%
secondary fiber furnish and handsheets made up as in
Example 3. The presence of repulped broke improved
the quality of the appearance of the handsheets, while
the bulk, tensile strengths and hand softness were not
changed significantly.

The foregoing examples demonstrate that latex
bonded broke may be treated with relatively low con-
centrations of sodium hydroxide effecting defiberiza-
tion without separation of latex from the fibers and that
the resulting defiberized and repulped broke may be

~added to conventional cellulosic papermaking fibers

45

50

55

65

and wet laid to form a high quality web.

We claim:

1. A process for the recovery of wood cellulose fibers
coated with cured latex solids from air laid latex bonded
paper broke wherein the latex is selected from the
group consisting of latices of ethylene vinyl acetate
copolymers, copolymers of acrylic esters and vinyl
acetate, and ethylene polyvinyt chlorides which con-
sists essentially of: :

(a) repulping the broke by agitation in an aqueous
alkaline solution having alkali metal hydroxide
concentration in the range of 0.5 to 1.5 mol percent
without substantial separation of the cured latex
solids,

{b) subjecting the pulp comprising broke fibers and
associated latex solids from step (a) to deflaking for
a period of time sufficient to substantially complete
defiberization of cellulose fibers without substantial
separation of the cured latex solids therefrom and
without substantial degradation of the fibers,

(c) recovering celluiose fibers from the broke as indi-
vidualized fibers containing a major portion of the
cured latex solids from step (b), _

(d) dispersing fibers containing the cured latex solids
as recovered in step (c) in admixture with other
cellulosic papermaking fibers in an aqueous disper-
sion to form a papermaking fiber furnish, and

(e) forming a fibrous tissue web from the fiber furnish
prepared in step (d).
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COMPLETE SPECIFICATION
Bedplates for Beaters for Paper~making

Company organized under the laws of the has been necessury to pack the space be- 50
State of Massachusetts, United States of tween their sides and the wall of the plate
America, of ‘Pittsfeld, Mnssachusetts, box with wood, or in some cases the plates

6 United States of America, assignees of have heen inserted directly into the beater,
Dwienrt E. Jones, a citizen of the Uniteld as with bedplates made of stone, but even
States of America, of 27, Wellesley then the snace between the plate and the 66
Street, Pittsfield, Massachusetts, United opening in the beater needs to be packed
Stutes of America, do hereby declare the with wood.

10 nature of this invention and in what According to thia invention, a one-piece
manner the same is to be performed, to be bedplate is formed to have integral cut-
particularly described and ascertained in ting bars on its working face by having 60
and by the following statement: — grooves machined in such working face

i This invention relates to beaters such according to any desired pattern or

- 18- as arc used in-the paper-making art for arrangement, and is secured to a support
processing paper malxsing materials. and :t  or buse on which it is mounted so thal the

is directed more particularly to the con- whole assembly may be readily and easily

struction and mounting of the bedplates slipped into a plate box opening in the

for such beaters. beater without tho necessity of a plate box,

20 According to some of the prior.art, metal the bedplate and the said support being
hedplates. were made to receive several made to a size corresponding to that of the
separately formed metal cutting bars, cenventional plate box, and so that they 70
spaced apart with wood or metal packings will fit tightly in the opening which is pro-
between them, und secured together by vided in the beater for the plate box,

.28 bolts or rivets, This composite bedplate The.plate construction. may be made of
was then nssembled in n shoe or ho?dcr, any meta] desired, depending upon the re-
commonly termed a plate box, being held quirements of a_particular paper mill and 70
therein by means.of wood packings located the spacing and arrangement of the blad-
ow either side of the bedplate and between ing may be as desired since the same is

30 it and the wall of the plate box. not dependent on or Iimited in any way to

1t 'has been customary to make those filler bars as in the prior art.
wood packings in several side-by-side Not only may the spacing of the blading 50
pieces with at least one piece tapered so he us desired, but the so-called pattern
that, when the complete assembly is fitted thereof may be varied to suit conditions.

35 together, this tapered piere can be used TIn fact, the blading presenting a certain
wedge-wise to make the whole assembly arrangement or paftern may be entirely
tight. In cases where the treatment mate- removed hy macgining and another pat. 85

- rials would exert an nbrasive action, the tern of blading be formed in the bedplate.

~ top of the woud packings hias been covered In the accompanying drawing, examples

40 with metal to prevent the wood from heing of the invention are illustrated:
washed or worn away. The said pl_ate box ‘Fig_ 1180 plan of the end port'irms of
has usually been tapered lengthwise and u bedplate construction embadying ile 90

~ vertically, so that when it is inserted in novel features of the invention; '
ity pocket in the beater it is held tight. Fig. 2 is a cross-sectional elevation on
46 Also, according to other prior art, bed- the line 2-2 of Fig. 1;

BNSDOGID <GB

We. E. D. Joxes & Sons Company, u

plates have been cast of very hard mate-
rials with integral cutting edges forming
part of the base material. These plates

[Price 2/-] .
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have been rough along their length and it

Tig. 3 is a view similar to that of Tig.
1 shewing another arrangement or pattern
of blading ; and
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Fig. 4 is a vertical section of a heater

having (for the purpose of contrast) the

novel hedplate construction of this inven-
tion and a prior art construction associated
therewith. :

As shewn in Fig. 2, o base or support
2 is provided, which will preferably be

made from metal and in such form and’

size as to he receivable directly in the
benter and at the same tinie rigidly sup-
port the bedplate in proper relation to
the beater roll,

A bedplate 4 is provided, which ox its
working face, by a suitable machining
operation, is formed to have spaced slots
or grooves §§ which provide spaced cutting
blades or hars 8. The working face of
the plate or faces lof the bars will be
arranged to provide the proper curvature
for the coaclion of the bars with those of
a heater roll, '

The bedplate and support may be
secured together by any suitable means.
Tor illustrative purpose, however, the
components are secured together by ecap
serews 10, as shewn, There may be as many
cap serews as desived so that the bedplate
is secured to the base in a rigid and secure
nianner,

An extension 12 may be provided on the
plate 4 or the support 2 for engagement
by a positioning and withdrawal tool
ada'pt:e(f) 1o facilitate removal of the con-
struction from the beater. Such tool
would have a head to fit in the T-slot 12,
for pulling purposes.

Tille bedplate 4 may be made from
various metals such as stainless steel, non-
ferrous metals or the like, depending upon
the conditions nnder which it will be used,
and the grooves or slots 8 may be provided
by any well known machining operation
to form the desired blading.

The blading and the spocing thereof,
as well as the width and height of the cut-
ting bars, may be as desired, and accord-
ing to the machining operation selected.
The arrangement or pattern of the blad-
ing may be varied within wide limits and
the blading .may be-changed or varied
by machining off the upper face of the
bedplate and providing a different
arrangement or pattern, means being pro-

vided in such cases to increase the height-

of the new working face with respect of
the supports in the beater,

A plate 4 in Tig. 3, has grooves 6
and blading 8’ so as to provide more or
less diagonally-arranged cutting bars from

which it will be understood that patterns
of blading may be varied within wide
limits.

The improved construction provides
rigidity, so as to eliminate vibration.

In Fig. 4, which shews a cross section
through a beater 16, a xoll is represented
by 18 which has.radially extending cut-
ting bars 20. A frame is represented by
22 1n which are disposed a bedplate 24 of
prior art construction and bedplates 26 em-
bodying the novel features of this inven-
tion. Said figure illustrates the relatioa-
ship of a bedplate and beater rol]l for the
coaction of the cutting bars,

The means associated with the beater for
receiving the bedplate may be varied to
suit conditions but will be such as to
readily and easily receive the bedplate and
hold the same relative to the beater roll
for the coaction of the cutting bars,

Having now particularly deseribed aud
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A unitary bedplate for a beater,
formed to have integral cutting bars on its
working face by having grooves machined
in such working face according to any de-
sired pattern or arrangement, and secured
to a support or base on which it is
mounted so that the whole assembly may
be readily and easily slipped into a plate
box opening in the beater, without the
necessity of a plate box, the bedplate and
the said support being made to o size corre-
sponding to that of the conventional plate
box, and so that thev will fit tightly in
the opening which is provided in the heater
for the plate box. .

2. A bedplate according to elaim 1 hav-
ing an extension at one end for engage-
ment by a pesitioning and withdrawal toul
for the purpose set forth.

3. A bedplate for a beater substantially
according to either of the examples here-
in described with reference to Tigs. 1, 2
and 8 of the accompanying drawings.

4. A beater or the like having n bed-
plate construction according to any of
claims 1 to 3,

Dated this 30th dav of July, 1946.

For the Applicants,
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
64/56, Market Street, Manchester I.
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WILLIAM V. XNOLYL, OF DAYTON, 0HIO, ABSIGNOR T0 MIDWEST-FULTON MACHINE CO,
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BEATER

ENGINE

Application filed August 6, 1828, Serial No. 207,841,

My invention relates to pulp making, and
fiber liberation, and more particularly to a
system of beater engines, and means for
progressively transferring from one beater
engine to another pulp portions which have
been reduced to required conditions.

In the present construction a number of
Leater ongines, preferably though not nec-
essarily, of the Hollander type are arranged
in series_and interconnected by conduits
through which the ‘finished product dis-
charged from one bealer engine is conveyed
to another for reworking. ach beater en-

ine is equipped with a deflector plate ad-
justably positioned above the usunl backfall
al the rear side of the beater roll. Such
beater engines are further provided with
receiving pans leading to the offtake con-
duit, which receiving pans are located
slightly below the top ofp the peripbery of
the roll and at the forward side thereof.
In operation the coarse and uncompleted
portions of the pulp passing the roll are de-
livered over the backfall and beneath the
deflector plate to continue their circunitous
Path in the beater ‘engine for reworking.
‘he lighter and finished particles of pulp
are carried upwardly by the action otP the
roll and are discharged forwardly from the
top of the roll by centrifugal influence into
the receiving pan from which such pulp
portion is conducted to the succeeding beater
engine of the series, Means is provided for
adjusting the deflector plate to permit a
greater or less volume of the pulp to be
passed between the backfall and such plate
to continue its flow through the beater en-
yine. This adjustment of the plate regu-
ﬁttes the quantity and to some extent the
character of the pulp to be discharged from
the engine and affords, in effect, o selective
volume control by which the pulp in the suc-
cessive beaters of the series may be main-
tained at a constant level.

The object of the invention is to simplify
the construction, as wéll as the-meéans and
mode of operation, of beater engines, where-
by they will not only be cheapened in con-
struction, but will be more efficient in use,
positive in operation, uniform in action,

1815007A1 1_»

easily controlled, and unlikely to get out
of repair. - .
A “further and important object of the

‘invention is to provide selective means for

progressively removing from the beaten g5

pulp the finished portion and for continuing
in the flowing pulp stream the unfinished
portion for reworking. .

A further object of the invention is to
provide o selective volume control for beater
engines by which the quantity of pulp dis-
charged may be accurately regulated.

A further object of the invention is to
provide an adjustable deflector plate in co-
operative relation with the beater coll and
backfall of a beater engine, and to provide
means for adjusting such deflector plate
from'the front of the engine. '

A further and important object of the
invention is to provide improved means for
trapging the refined and finished portions
of ‘the pulp, and for conveying the same
from the beater engine.

With the above primary and other inci-
dental objects in view, as will more fully
appear in the specification, the invention
consists of the features of comstruction, the
parts and combinations thereof, and the
mode of operation, or their equivalents, as
hereinafter described and set forth in the
claims: ) '

Referring to the accompanying drawings,
wherein is shown the preferred, but obvi-
ously not necessarily, the only form of em-
bodiment of the invention, Fig. 1 is a top
plan view of a beater engine to which the
present invention has been applied. Fig. 2«
is a side elevation thereof. Fig. 3 is a top

60

66
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85

plan view illustrating the interconnection .

of a series of beater engines for a progres-
sive treatment of the pulp. Fig. 4 is an
end elevation of the bester installation
shown in Fig. 8. ¥ig. 5 is a detail of the
deflector plate mounting and its actuating
means. = .

Like parts are indicated by similar char-
acters of reference throughout the several
views.

Referring to the drawings, 1 is the vat

or tub of the beater, in which is mounted 100

80

85
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the roll or drum 2 coacting with the usual
bed plate 8, and discharging the beaten pulp
over the backfall 4. A portion of the vat
or tub 1 is provided with a cover or hood
5 beyond the beater roll 2. This is the usual
construction of a- Hollander type beater, and
forms no part, per se, of the present inven-
tion. ’

Located rearwardly of the beater roll 2
and extending into channel spaced relation
with the backfall 4 is a vertically adjustable
deflector plate 6. This plate is slidingly
mounted in guides or ways 7 upon support-
ing brackets located at opposite sides of the
hood 8 enclosing the upper portion of the
beater roll. Mounted In such brackets at
opposite sides of the beater roll hood is a
transverse shaft 9 carrying gear pinions 10
intermeshing with rack bars 11 upon the
forward and under side of the inclined de-
flector plate. The shaft 9 is rotated to slid-
ingly adjust the deflector platetby means of
s worm and worm gear 12 actuated by a
shaft 13 carrying at its forward end ad-
jacent to the vat or tub 1 2 hand wheel 14.
By rotating the hand wheel 14 the shaft 9
is'in turn rotated to thereby raise and lower
the deflector plate, varying the outlet orifice
15 for pulp intermediate the backfall 4 and
the lower margin of the plate.®.

The opening in the cover section through
which the deflector plate projects is sealed
at one side of the plate by a strip of packing
material 16 clamped between a clamp bar
17 connected by stud bolts 18 with an ex-
tension 19 of the vat or tub cover 5. At the
opposite side of the adjustable plate there
is provided a packing strip of hemp or other
suitable material held between transverse
bars 21 which may be secured to the beater
roll hood 8 but which in practice merely rest
thereon loosely, and hold the packing mate-
rial 20 in contact with the adjustable plate
by gravity, due to the curvature or inclina-
tion of the beater roll hood.

At its forward end the beater roll hood
8 communicates with a covered receiving
compartment or pan 23, which extends the
full width of the beater roll 2 and is in-
clined downwardly and forwardly from a
level slightly below the top of the periphery
of such roll. The pulp receiving compart-
ment or pan 23 is contracted laterally
through a discharge outlet 24, preferably
provided with a gate or cutoff valve from

‘which outlet leads a conduit 25 to the next

succeeding beater engine of the series. The
receiving compartment 23 and interconnect-
ing conduits 25 between succeeding beater

engines are preferably inclined at such de- -

gree as to induce a flow of the selected or

separated pulp by gravity from one beater
engine to the other. It will be understood,
however, that screw conveyors or other pulp

-ment.

- pulp is conditioned in one engine, it is dis-

_ in the beater engine and returned to the roll

1,815,007

impelling means may be employed in lien
of gravity conduits.

In the normal operation of a beater en-

ine, the heavier portions of the pulp are
tmpelled over the backfall 4 by the rotation g
of the wheel in a constantly flowing stream
which continues its way about the mid-
feather of the tub or vat, returning to the
roll for reworking. At the same time the
more finely reduced portions of the pulp
are discharged from the wheel by centrifu-

al influence through paths of higher tra-
jectory, dependinf; upon the relative si
and weight of the pulp particies. Sucn
finely divided portions are thus carried
above the normal flowing pulp stream and
are ordinarily projected into space. In the
present construction, the adjustable deflector
plate 6 is arranged to intercept n greater
or less proportion of the reduced pulp thug
discharged by .centrifugal .influence above
the level of the pulp stream, permitting only
a limited portion thereof of the heavier or
coarser particles having a low trajectory to
pass through the opening- 15 intermediate
the backfall 4 and the lower margin of the
deflector plate.

The more finely divided portions of the
pulp are carried upwardly by the rotation of
the roll, and discharged forwardly from the
top thereof by centrifugal influence into the
receiving compartment or pan 23. By vary-
ing the elevation of the deflector plate 6 in
its relation to the top of the backfall, a
greater or less quantity of refined pulp ic
caused to thus pass over the top of the r
volving roll and into the receiving compart-
The apparatus thus automatically
selects or separates the refined pulp from the
unrefined or coarse portions, the degree of
fineness being regulated by the adjustment

80
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‘of the deflector plate. The adjustment ¢

this plate 6 thus affords a selective volume

control as well as a grading selector. for the

seplaration of the refined from the coarse
ulp. - :

The interconnection of the plurality of
beater engines in series by means of the inter-
connecting pulp conduits 25 afford a continu-
ous flow system in which, as rapidly as the

110

116

charged therefrom and conveyed to the next
beater engine of the series for further treat-
ment; while the coarse material is retained
120
for reworking. By adjusting the deflector
plates of different beater engines propor-
tionately to the output thereof, the pulp level
in the succeeding beaters of the series may.be
maintained substantially constant.

A door 26 is provided in the top of the
beater roll hood to permit irispection of the
roll or removal of any refuse. materinl.
Likewise the receiving compartment or pan
28 i3 provided in one side thereof with an

196
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access opening provided with a closure 27
to permit the observation of the flow of
selected pulp.

Having thus
claim:

1. In a beater engine, or the like, the com-
biuntion with a beater roll and back fall, an
adjustable deflector plate located at the dis-
charge side of the roll and in spuced rela-
tion ahove the baclfall and permitting the
flow of the pulp stream therebetween, but
intercepting pulp material discharged hy
contrifugnl” influence in & trajectory sbove
the level of the pulp stream said deflector
plate being ndjustnbfe toward and from the
back fall in a direction substantially tangen-

deseribed by invexition, 1

. tial to a cirele concentric with the axis of the

roll, and u receiving compartment located
forwardly of the beater roll into which the
lighter portions of pulp will be discharged
by centrifugal influence from the voll, said
compartment having an outlet discharging
heyond the beater engine.

9. The combination with a beater engine
including a beater roll and backfall, of a do-
{lector plate located in spaced relation above
the backfall and adjustable relutive thereto
to vary the intexrmediate space while main-
taining substautially uniform spaced reln-
tion with the beater roll, and a receiver for
puip located forwardly of the roll and in
prosimate relation with the top of the
periphery thereof.

3. The combination with a beater engine,
including a beater roll, and a backfall over
which the pulp stream flows under influence
of the roll, of a. downwardly and rearwardly
inclined deflector plate for mtercepting pulp
materinl discharged Ly centrifugal influence
from snid roll sbove the level of the pulp
stream, and_ a receiver located at the forward
side of the roll into which the intercept mna-
terial is discharged. :

4. 'I'he combination with a beater engine,

including n beater roll and a backfall, of an .

adjustable deflector plate located in spaced
rolation above the backfall said deflector
plate being mounted for reciprocatory mo-
tion in a plane inclined downwardly and
away from the beater roll and toward the
backfall and n veceiver for fined pulp located
at the opposite side of the roll.

5. The combination with o beater engine,
including a heater roll, and a backfall, of u
deflector plate u.djust.a{)le toward and from
the back fall to vary the intermediate space
through which pulp is discharged by the roll
without materially varying the throat space
intermedinte the deflector plate and roll
through which material is carried by the
roll for discharge over the top thereof and a
recciver located at the opposite side of the
roll onto which fined material carried be-
yond said aforementioned discharge space is
discharged.

1R15007A1 1 >
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6. The combination with a beater engine,
including o beater roll, and a backfall, of an
ndjnstane deflector plate varinbly positioned
above the backfall and in constant spaced
relation with the roll, and distantly operated
means for adjusting the deflector plate
toward and from thebackfall,

7. The combination with a beater engine,
including a roll und a backfall, of a deflec-
tor plate adjustably positioned ahove the
backfall, raclk bavs carried by the plate, gear
pinions engaged by the rack bars, a worm
and gear actuating means for the gear pin-
ions, and an operating shaft for the worm
and gear connection extending into proximi-
ty with the end of the beater engine.

8. The combination with a beater engine,
including a roll and backfull, of a recipro-
catory deflector plate located above the back-
fall and intercepting the material discharged
by centrifugal influence from the roll in a
trajectory above the level of the pulp stream,
and adjusting means for the deflector plate
Jocated beyond the side of the roll opposite
the said deflector plate and operatively con-
nected therewith.

9. The combination with a beater engine,
including a roll and a backfall, of down-
wardly and rearwardly inclined adjustable
deflector plate located above the backiall
and separating the material discharged from
the roil,through a trajectory above the level
of the normal pulp stream, whereby a por-
tion of such material is permifted to return
to the pulp stream, and the remainder di-
verted therefrom, a revoluble adjusting shaft
for said deflector plate extending past the
roll and therebeyond, and an operative con-
nection between said shaft and the deflector
plate for reciprocating the latter in its down-
wardly and rearwardly. inclined plane.

10. The combinatien with a beater engine,
including a roll and a backfall over which
o portion of the pulp is discharged in o
flowing stream, while lighter portions of
the pulp are discharged By centrifugal in-

fluence from the periphery of the roll in a

reverse direction, of a reciprocatory deflector
plate inclined downwardly and away from
the roll above the backfall, toward and from
which it is slidingly adjustable, a housing
through which the plate projects, and yield-
ing packing means supported upon the hous-
ing and engaging the reciprocatory deflector
plate.

11. The combination with a beater ergine
including a roll and a backfall over which
a portion of the pulp is discharged in a
flowing stream, while lighter portions of the
pulp are discharged by centrifugal influence
from the periphery of the roll in a reverse
direction of a reciprocatory deflector plate
inclined downwardly and away from the
roll above the backfall, toward and from
which it is slidingly adjustable, and operat-
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1 Claim..

This invention relates to improvements in pa-
per-making apparatus and is directed more par-
ticularly to improvements in beaters and the like
and methods of operating beaters.

.5§° 'The principal objects-of the invention are di-
rected to the provision of improvements in a
beater or similar apparatus to facilitate the easy
and efficient setting of the roll and operating
thereof.

As’'is well-known, a beater or similar apparatus
comprises a roll which is rotatable above a bed
plate or plates and co-cperates therewith so that
paper-making stock such as fibers in water may
be passed between the roll and plate. In opera-
15 tion more or less pressure is exerted by the roll

to bring about certain chemical and/or physical
changes in the fibers of the stock being acted
upon by the machine. '

By means of a beater machine, the fibers may

20-be cut without beating, the machine may operate
for wet beating, or there may be a combined wet
beating and cutting, Whether the machine is
being operated for wet beating or cutting depends
largely upon the roll pressure, the distance of the
25 ‘roll fromthe bed plate, and the resistance or con-
sistency of the paper-making stock. In practise,
in order to obtain the desired results, it is neces-

10.

sary that the roll be operated for successive differ-

ent periods of timé and/or at different roll clear-

30 .ances and/or pressures throughout a cycle of op~

erations.
1t is recognized as being difficult, if not impos-
sible, to determine the roll pressure at different
settings of the roll and in fact it is probably un~
35 known what the roll pressure is. In the ordinary
meachine of the type referred to, lighter bars sup-
port opposite ends of the roll shaft and are ad-

justable at one end for varying the distance be--

tween the periphery of the roll and said bed plate
‘in order to obtain different roll pressures or
operating conditions and results.

This distance between the roll and bed plate
may be varied according to the consistency or
nature of the stock in order to vary the pressure
and thereby vary the results obtained. It is not
only difficult however to manipulate the adjust-
- ments to bring about the desired results but it is
likewise difficult to duplicate results or to actu-
ally know what is taking place.

1{ is the universal practise for a skilled beater
operator to be guided almost entirely by certain
senses, such as the feel of the stock from-time to
time and the sound of what he believes to be tak-

40

45
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ing place. It isusual for the operator to place his’
95 foot on the bed plate which projects outside the:

1apOsRa s | o

(CL 92—-24)

machine so he may sense the vibrations and al-
together he is guided by the senses in making the
necessary adjustments with the hopes of obtain-
ing the results desired. There s no definiteness
as to what is actually taking place or any definite 80
way of knowing the actual operating conditions.

Attempts have been made to adjust the roll
relative to the bed plate by means of. various
mechanisms and various instruments have been
used to indicate the movements of the roll sup-
porting bars. Such mechanisms, however, have
not been used with great success because of loss
of motion of the parts and the fact that the roll
is moved but a few thousandths of an inch to pro-
duce great differences in results and any wear or
inaccuracies in the parts dre not compensated for,

According to my invention, means is provided

for moving the roll towards and away from the
bed plate whereby it is possible to fix the roll in
various adjusted positions relative to the bed
plate. .
With the roll thus adjustably fixed in some
position and with paper-making material being.
acted upon by the roll, the novel mechanism.
of the invention includes mdicatmg means to in-
dicate a certain pressure condition which ex-
4sts between the roll and bed plate at that par-
ticular position of the roll. Certain indications
indicate certain related conditions of pressure.
When certain results are obtained under certain
conditions as evidenced by a certain indication,
it is, of course, possible to create that same con-
dition at a subsequent time. In other words, by
moving or adjusting the roll, the indicator may
be brought to a certain point to thereby indicate
\a, certain related pressure condition between the
roll and bed plate which it is desired to bring
about in order to obtain a certain function and
result.

Over a cycle of operations it is possible to ad-
just the roll in such a manner that certain con-
ditions of pressure prevail over pre-determined
lengths of time which conditions are indicated.
py the indicator. In that way, it is possible to
operate the machine and substantially duplicate
a series of conditions and provide uniform re-
sults so as to facilitate substantial accuracy in
manufacture and uniformity of product in all its
important respects.

Various and numerous novel objects and ad-

vantages of the invention will be hereinafter more
fully referred to in connection with the accom-
panying description wherein the invention in the
form at present preferred is disclosed, reference
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being had to tlie accompanying drawing, where-

in:

Tig. 1 is a side elevational view of a beater ap-
paratlus having the novel features of the inven-
6 tion associated therewith, and

Fig. 2 Is a sectional view through a roll and
bed plate of the beater shown in Fig, 1.

Referring now to the drawing in detail the
invention will be fully described.

In Fig. 1 there is shown a beater B in a more
or less diagrammatic way which includes a vat
2 of the usual form. A bed plate is shown at
4, above which is a4 roll 6. The bed plate 4 and
roll 6 may be of the usual form and carry a
15 plurality of co-acting bars such as § and 7.

The roll is driven in the usual manner and its

sheft 8 is journalled in lighter-bars sich as 10
disposed at opposite sides of the beater..

Lighter posts 12 and 13 such as shown, are

20 arranged in pairs at the rear and forward sides

10

of the vat. Ordinarily fhe bars 10 are pivoted.

at one of their ends to the posts, such a5 the
posts at the left. Their others ends are adjust-

able up and down so that the roll may be moved

25.. relative to the hed plate.
. According. to this invention, the lighter bars
10 a¥e not pivoted in the posts 12 in the ordinary
manner. Their other ends, or right hand ends,

are .imovable in the posts 13 and are'in threaded’

30: -engagement with screws 14. The screw mem-
bers 14 are rotatable by means of toothed mem-
bers 14' and 16 associated therewith and with
an operating cross shaft 20 carrying a hand wheel
22 )

35 in the ordinnry construction with the lighter .

““bars 10 pivoted to posts 12, the lghter bars are
rajsed and lowered by rotation of the shaft 20.
This may be done by turning the hand wheel
22 50 as to move the roll 6 towards and away

40 -from the bed plate whereby the said roll. will

““act with different pressures on material pass-
ing between the roll and bed plate.

According to this invention in order to facili-
tate the setting of the roll 6 relative to the bed

4§ plafte and creaté a desired condition, I provide

"'a’'mechanist which may be said to indicate va-
:rlous conditions or roll pressures. This is at-
complished in a broad way by what may be
called welghing the roll,

68 on the lighter bars varles as it is supported or

"' resisted by the paper-making stock passing be-
tween the roll and bed plate and these various
weights are indicated so that the operator may

sdjust the roll according to the indications and.

5§:, bring about various desired operating conditions,

To explain the invention, T have shown in Fig.
1 certain mechanism at a somewhat enlarged
scale which is adapted to operate to bring about
the desired results.

A lever 30 is pivoted on o rod 32’ which may
extend from a ceiling C while another lever 32
is assocfated with a rod 34 extending from the
floor F. A vod 36 connects one end of the lever 30
‘to the free end of the lighter bar 10 while a rod
6538 connects the otlier end of the lever 30 and the

lever 32. An indicating device which may be in.
the form of a scale 8 is suspended froin the cefl-

Ing'in any suitable way as by means of a rod 39,
This scale has the

§s ordinarily movable to some extent relative to
the scale and is connected to the other end of
the lever 32, )

The scale S may be of any well-known form

5. having a pointer 42 which rotates relative to a

1,980,253

The weight of the roll,

. usual weight-supporting or.
10: welght-sensitive element such as 2 rod 40 which

N
\

dial 44; The dial 44 of the scale may be graduat-

ed with any indicia desired. It will be appreciated
that varicus weights applied to the part 40 of the
scale will move the pointer 42 thereof into regis-

ter with varfous graduations or indicia of the 80
dial 44,

The beater roll 6, in order to function for the
purposes intended, usually weighs several thou-
sand pounds. The levers and links described con-
stitufe in the preferred embodiment of the inven- 85
tion_connections between the inditator unit or
scale and the lighter bar so that one end of the
bar and a portion of the roll is actually supported
and weighed by the scale. When the roll is away
from the bedaplate with no stock therebetween, 90
the scale will be affected so that its pointer 42 will
register with a certain graduation on the dial.

For fnstance, with the roll out of contact with
the bed plate and with no material between the
roll and plate, the roll is supported by the scale 95
so that the pointer may register with such-a nu-
Ineral a5 100 on the dial and thus indicate one-
hundred pounds which may be tbe full capacity.
of the scale. Such an indication will mean that:
the roll is not bearing on either material or pa- 180
per-making stock. On moving the hand wheel
22 50 as to move the bar 10 up and down the
pointer will remaln in register with the. indicia.
100 of the dial of the scale so long as the reil
does not contact with the said bed plate or-with 10§
stock between it and said. plate. .

With the machine in operation, however, and:
with the roll set at some operating distence from:
the bed plate and while material i being passed:
between the roll and- bed plate, the. roll 45 then 108
supperted to some extent or its welght is resisted
by the material. As the roll is thus supported.
or resisted, its weight is less than 100 so that the.
pointer s moved to some other indication. That
is, material between the roll and bed plate changes: 13
the indicated weight of the toll on the lghter
bar and causes the pointer to.meve. Thus whek.
the painter is in register with, a certain gradua-
tion, the operator knows that & certain. relafed.
operating condition exists and that m certain re- 130
lated zoll pressure has been.abtained.  In other
words, with the poinfer at or .in register with:
the given designation on the dial it may safely.
be .assumed that the roll-is operating at some
rather definite pressure related to the indicatiqn. 108

By rotating the hand wheel and, thereby, the

shaft 20, the screws 14 may be.rotated ang in this
way, the right hand ends of the bars may be,
raised or lowered so that the roll is raised or low-
ered. A5 will be seen, 2 change in.the position1gq
of the roli brings about a change of condition or
pressure and a corresponding change. in the po-.
sition of the pointer of the scale.’ .
- Having determined through a cycle. of opera-
tions whet certain successive .operating or pres-
sure conditions are. desirable and.which are in-
dicated by certain related positions of the painter,
it is possible to duplicate thase conditions by ad-.
justing the roll so that the pointer is positioned
at those indications which are related to the cer~
tain conditions desired. _ :

It will be possible instead of connecting the,
welghing unit to one end of one of the lighter
bars to connect the same to corresponding. ends’
of both lighter bars.or even to suspend the light- 16§
er-bars enfirely from the scale. ,

It will be observed that the apparatus in effect,
operates to weigh the roll on the lighter bar or to
indicate its weight as it is affocted by the resisting.
infiuence of material between the roll and plate, 150

138
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Sinee & so-called effective weight of the roll is
indicated on the scale and the pressure at which
the Toll is then operating has a relation to the
indicated weight, it is possible by manipulating
the roll up and down to arrive at that indicated
welght to produce the desired pressure or operat-
ing condition related to the indicated weight.
This all facilitates economy and efficiency in op-
eration and at the same time makes it possible
to provide pre-determined conditions and result-
ant definite operating effects.

Supplemental to the indicating means in the
form of the scale shown it may be desirable to
employ a recording apparatus which may be act~
ed upon by the lever mechanism and thereby
graphically illustrate the operating conditions
and changes therein relative to a time unit or
units over a cycle of operation. )

Various changes and modifications may be made
in the form of the apparatus without departing
from the spirit and scope of the invention there-
for what it is desired to claim and secure by Let-
ters Patent of the United States is:

A beater apparatus for paper pulp and like ma-
terial comprising in combination, & rigid support,

S AAGANEY AT |~

& vat rigidly supported by said support, a bed
plate associated with the inside of said vat, & pair

.of vertically extending supporting post members
‘having their lower ends rigidly associated with

said support in spaced relation, a lighter bar ex- 80
tending between said post members, and a hori-
zontally disposed beater roll co-operating with
said bed plate rotatably supported within said
vat by said lighter bar at a point intermediate
the opposite ends of the bar, one of said post mem- 88
bers and one end of the lighter bar having means
assoclated therewith whereby said lighter bar
may be moved vertically into various positions

of adjustment to adjust the said roll relative to
the bed plate, the other end of the lighter bar 90
being arranged relative to the other post member

for unrestrained vertical movements, and weigh-

ing mechanism responsive to up and down move-
ments entirely supporting said other end of the.
lighter bar and including indicating means to 95
indicate the variance in the weight of said lighter

bar and roll accordingly as said one end of the
bar is moved vertically to adjust said roll.

CASSIUS M. BRYAN.
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Patented Nov. 10, 1931 1,831,004

UNITED STATES PATENT OFFICE

BERTRAM C. HOPE, OF PORT HURON, MICRIGAN '

BEATEE ROLL ADJUSTER AND INDICATOR
Application filed January 27, 1931. Serial No, 511,470,

My invention relates to new and useful im- stock and indicate the position of the beater
provements in beater roll adjusters and in- roll relative to the be(f. plate.
dicators, Other important and incidental objects of
My invention relates particularly to beat- my invention will be brought out in the an-
8 ers employed in papermaking to reduce wood nexed: specification and subjoined claims, o5
pulp or other papermaking fibres to a pulp  In the accompanying drawings Figure 1 is
of the pm?cr fineness in a liquid mass. 8 side view of a conventional beater equipped
As usually employed the benter comprises with my beater roll adjuster and indicator.
a tub equipped with a stationary bed plate Tigure 2 is a plan view of a conventional ..
10 over which the beater roll is positioned trans- beater equipped with my beater roll adjuster €0.
versely of the tub, . and indicator.
The beater roll is adjustable vertically to  Figure 8 is an enlarged side view of my
. Yary the clearance between the roll and the beater roll adjuster and indicator.
bed plate, and afler the tub is charged with  Figure 4 is an enlaroed plan view showing
18 the stock and liquid the beater roll js gradu- a portion of n beater %ub equipped with my 66
ally lowered toward the bed plate’ as the beater roll adjuster and indicator.
stock becomes comminnted to thus reduce the . Figure 5 is a sectional view through my
stock to a desired hydration and freeness. electrically controlled gear shift.
This lowering of the heater roll has been ac- Figure 6 is another sectional view of my -
20 complished mannally and mechanically, but electrically controlled gear shift showing the 70
nt a fixed rate with respect to the speed of the change gears, . )
beater roll. And Figure 7 is a detail view of my con-
This manual or the fixed mechanical low- tactor and indicator mechanism. ’
ering of the beater roll leaves much to be - Referring now to Figures 1 and 2, I have
28 desired in the proper and economical prepar- shown a. conventional beater construction, 76
ation of paper stock, for with the manual employing a tub 1 having a mid-feather 9
o¥emtion‘:ther_e is uncertainity of the skill to provide for' the circulation of the pulp
of the operator, while with the mechanical around its ends and undet a beater roll 8 po-
operation it is known that stocks require dif- sitioned between the mid-feather and one side

30 ferent, heating periods,i'and where a fixed of the tub 1. 80
mechavical lowering is employed it is im- The beater roll 3 may be of nny suitable
possible to vary the beating time allowed. construction equipped with fly bars or knjves

One of the important objects of my in- that co-act with the top concave surface of
vention is to provide n gradual automatic a bed plate 4. The be plate is fixedly se-
mechanical lowering of the beater roll at cured in the bottom of the tub and substan- 85
variqus speeds to. thus alter the beating time tially below- the . beater roll to provide s
to suit the stock. -~ - - . ’ grinding action on the pulp as it passes be-

It is another object of my invention to tween the two. . ‘

~ permit the continned operation of the beater  The beater rol] is {)rovided with a shaft 5
roll after it hag been lowered to the “down” extending transverse y of the tub and mid- 0
position to permit the making of a hydration feather, and has its ends journalled in bear-
and freeness test without interrupting the ings6and7in lighter bars 8 and 9, positioned
beater operation. T > at each side of the beater tub. _

Another important object of my invention  The lighter bar 8 is ositioned at a great-

6 is to provide electridal means for disengaging - er distance from the tug than the lighter bar 95
the lowering mechanism at any predeter- 9, to receive on the shaft, between it and the -
mined point. h tub, a drive pulley 10. (See Figure 2.) The

A still further object of my invention is lighter bars 8 and 9 are mounted within
tv provide ‘an adjustable pace and indicator frames 11 and 11a to which one end of each

- that will permit the preparation of a uniform bar is secured by a pivot 12, in the frames. 100

BNSDOCH) <US  1R21004AY | >
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The opposite free ends of each of the light-
er bars are pivotally connected to worm
screws 13 that extend vertically through the
top of the frames 11 and receive on their pro-
jecting ends worm gears 14,

Secured to each of the side frames below
the gears 14 is a bracket support 15 for a bear-
ing 16. The bearings 16 receive therethrough
a shaft 17, that has secured thereto worm
ears 18 and 19 that mesh with the gears 14.

Bxtending forwardly from and attachied
to the frames 11 below the bracket support 15
is & bracket 20 to which is attached a double
reduction worm gear unit 21, and having &
laterally extending driven shaft 22 to which
there is secured & sprocket 23. (See Figures
3 and 4). o

Secured to the beater roll shaft 5 adjacent
the frame 11a, is & sprocket 24, to receive a
sprocket chain 25 for a driving connection
with the sprocket 23, to thus impart motion
to the latter when the beater roll is operated.

The reduction unit 21, which is of conven-

tional form, has projecting from its side op-

posite the shaft 22,8 drive shaft 26, to which
is attached a gear shift and magnetic release’

- 97, likewise mounted on the bracket 20. (See

30

35

40

4b

- reduction unit 21.

bb
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Figures 3 and 4.) :

The gear shift and magnetic release 27
comprises 8 housing 28 in the sides of which
are journalled the shaft 26 and a change gear

_shaft 29. " (See- Figure 5.)

Freely mounted on the shaft 26 is a forked
L shaped arm 30, between whose forked ends
and slidably keyed to the shaft 26, is a gear
31 adapted to engage an idler gear 32, rotat-
ably mounted on a stud 83 secured in an an-
gular extension 34 of the arm 30. (See Fig-
ure 5.) - :

Keyed on the shaft 29 within the housin
98 is g series of stepped gears 35, and keye
to the outer end of the shaft 29 is a sprocket
36, arranged to co-act with a similar sprocket

87 on the shaft 17 to impart mution to the lat-

ter through a chain 38. ‘Now, when the beater
roll 8 is rotated through the means previous-.
ly described, motion will be im
drive shaft 26 at & reduced speed through the
‘When the desired speed for the shaft 17 is
selected, the arm 30 is shifted laterally to
bring the gear 31 into alinement with the de-
sired one of the stepped gears 35. Then the
free end of the arm 80 is raised to rotate thie
idler gear 32 into engagement with the latter;
and the shaft 29 will be rotated. ’
When the arm 30 is raised, its free end is
engaged by one of a series of notches 39 on

‘the inside face of the latch 39, integral with
2 latch bar 40, pivoted at 41. The opposite ,

free end of the bar 40 is pivotally connected
to the lower end of & solenoid plunger 42,
The plunger 42 is supported within the sole-
noid magnet 43, that is mounted on o bracket

5 44 from the top of the housing 28.

NOW

arted to the’

_ 1,881,004

Now, as long as the magnet! is energized,
the plunger 42 will be drawn into it and the
latch 39 will hold the gears 31, 32 nd 35 in
driving engagement, and the shaft 29 will
rotate the worm gear 14 through the worms
18and19. Whentheworm gears 14 revolve on
the worm screws 13, the beater roll 3 will be
gradually lowered at & uniform speed until
the electrical circuit through the so enoid and
indicator is broken. ,

‘When the circuit is broken, & compression
spring 45, surrounding the plunger 42, will

force the plunger downwardly and release the -

latch 39* from engagement with the bar 30.
This causes &
31, 32 and 35 and the

descent of the beater

roll 3 will stop. However this does not neces-

sitate stopping the beater roll.

In order to raise the beater roll to any de-
sired “up” Kosition, T have provided on one
end of the shaft 17 a hand wheel 46, by which
means the shaft 17 may be revolved. (See
Figure 4.) |

My contactor and indicator mechanism will
deseribed: - A

Secured to the gear 14 on the frame 11* is
a flanged sleeve 46’ having integral with its
upper end, a worm 47 that engages a worm
gear segment 48. The segment 48 1s cut in the
periphery of a contactor disc 49, that is ro-
tatably mounted on.a stud 50, secured to a
bracket 51. The bracket 51 is bolted  to the
frame 11* and projects upwardly therefrom.

‘Extending upwardly from the bracket 51
and intepral therewith is an arm 52 that has
ivoted thereto a depending indicator 53 that
is adjustably positioned between oppositely

isengagement of the gears

00

e

disposed set screws 54—b54* that pass through -

lugs 54*-on_the arm- 52. The lower end of

mark 53 on the segment 48, when the beater
roll isin the desired “up” position. .-

To compensate for the wearing away of the
bed plate, the set screws 54—h4" may be ad-
justed to i)ring'the'indicator 53 into registry
with the gage mark. -

Mounted in-the face of the contactor disc
49, and opposite the segment 48, is an arcuate
insulating strip or band 56 to whose outer

face is'secured a contact strip 55* that does

not have electrical pgnnection-with the disc.
One end of the strip 55* is
terminal 56 to receive a flexible lead 56 from

the solenoid magnet 43. Positioned to con-

tact the strip 55 is a spring tensioned brush
57, mounted on the horizontally extending
ga’%e arm 57* and insulated therefrom.

he arm is rotatably meunted on the stud 50
and is positioned between the bracket 51 and
disc49. Current is supplied to the magnet 43
and brush 57 by leads 859 from a source
not shown. When it is desired to ¢hange the
udown” position of the beater roll, it is only
necessary to loosen the screw 60 to permit a
desired rotation o the arm 575 ‘

rovided: with a

the pointer is intended to register with & gage

110
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The arrows indicating the direction of ro-
tation of thie various parts of the mechanism
as shown at Figure 7 refer to the lowering of
the beater roll, and as the disc 49 is revolved
as indicated, the brush 57 will pass out of
contact with the strip 55¢, and cause the mag-
net 43 to be -de-energized. This will cause
the gears 31, 82 and 35 to disengage.

1t is thus apparent that I have provided a
beater roll adjuster and indicator that elimi-
nates the “human element” in the lowering of
a beater roll; that I have provided simple,
variable, gradual lowering means, and simple
control means for automatically stopping the
lowering of the rblls without effecting the ro-
tation of the beater roll. I have also provid-
ed micrometer accuracy in gaging the “up”
position of the roll, and simple means for
raising the roll manually likewise without, ef-
fecting the rotation of the beater roll.

My method of compensating for the wear-
ing away of the bed plate and roll bars is
‘simple and eflicient.
the “up” position and observing the posi-
tion of the brush 57 relative to the strip 55°,
the condition of or time required to complete
the pulping operation is evident at any time,

Having described my invention; T claim:
L. Tn a beater, a:tub,’n bed plate therein, a
beater roll adjustably mounted in the tub.
above the bed plate, and variable speed mech-
anism for gradually lowering the benter roll.

2. In n beater, a tub, a bed plate therein, a
beater roll adjustably mounted -in the tub
above the bed plate, and variable speed gear
mcﬁzhnnism for gradually lowering the beater
roll. .

8. In a beater, a tub, a bed plate therein, s
beater roll adjustably mounted in the tub
above the bed plate, automatic mechanism for
gradually lowering the beater roll at a se-
lected speed, and electrical mechanism for
disengaging the lowering means at any pre-
determined point. ‘

4. In a beater, a tub, a bed plate therein, a
beater roll adjustably mounted in the tub
above the bed plate, antomatic mechanism
for ‘gradually lowering the bea‘er roll at a
selected speed, and magnetic release mecha-
nism for disengsging the lowering means at
any predetermined point. :

5. In a beater, a tub, a bed plate therein, a
beater roll adjustably mounted in the tub
above the bed plate, means for lowering the
eater roll, a stepped gear connected to the
lowering means, driving means, and a slid-
able gear rotated by the driving means for
engagement with one of the stepped gears to
, actugte the lowering means at a selected
speed, . L

. 0. In a beater, a tub, a bed plate therein, a.
beater roll adjustably mounted in the tub
above the bed plate, means for lowering the
heater roll, & stepped genr connected to the
lowering menns, driving means, a slidable

18X004AY | >

gear rotated by the driving means for en-
gagement with one of the stepped gears to
actunte the lowering means at a selected
speed, and clectrical release means for dis-
engaging the shiftable gear from the stepped
gear at any predetermined point in the de-
scent of the beater roll.

7. In a beater, a tub, a bed piate therein, a
beater roll adjustably mounted in the tub
above the bed plate, o stepped gear connected
to the lowering means, driving means, a slid-
able gear rotated by the driving means for
engagement with one of the stepped gears to
actuate the lowering means at a selected
speed, and magnetic release mechanism for
disengaging the shiftable gear from the
stepped gear at any predetermined point in
the descent of the heater roll.

8. In a beater, a tub, a bed plate therein, a
beater roll adjustably mounted in the tub
sbove the bed plate, automntic mechanism

‘for gradually lowering the beater roll, means
After setting the rollin £

or disengaging the lowering mechanism nt
any predetermined point, and manual means
for raising the beater-roll to its “up” position
after it has descended to said predetermined
point. : :

9. In s beater, a tub, a bed plate therein, a
beater roll adjustably mounted in the tub
above the bed plate, automatic mechanism
for gradually lowering tlie beater roll, mag-
netic release means for disengaging the low-
ering mechanism to stop the descent of the
beater roll, and a manual device for setting
the magnetic menns to predetermine the dis-
tance of downward movement of the beater
roll. )

10. In a beater, a tub,  bed plate therein, o
beater roll adjustably mounted in the tub
above the bed -plate, automatic mechanism
for gradually lowering the beater roll, mag-
netic release means for disengaging the low-
ering mechanism, a contact rotated hy the

lowering mechanism, a contact member ad-

justable to a set position in engagement with
the rotatable contact, and an electrical cir-
cuit including the magnetic release means, the
rotatable contact and the adjustable contact
member, said circuit adapted to be broken to
stop the descent of the beater roll when the
rotatable contact is moved out of engagement
with the adjustable contact member. ‘

11. Tn a beator, a tub, & bed plate thersin,
a_beater roll adjustably mounted in the tub
above the bed plate, automatic mechanism for
gradually lowering the beater roll, magnetic
release means for disengnging the lowering
mechanism, a gear rotated by the automatic

lowering mechanism, n second gear in mesh -

with the first gear, a contact element carried
by the second gear, a contact member manual-
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ly adjustable in engagement with the contact -

element. to a set position thereon, and an elec-
tric circuit including the magnetic release
means, the contact element carried by the sec-
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Es ist bereits bekannt, Kunststoffasern dadurch herzustellen, da® man eine Kunststoffolie uniaxial reckt,
durch Einwirkung #uBerer. mechanischer Krifte, wie Reiben, Drehen, Blisten oder Behandlung mit gerillten
Walzen oder Schiagen zerfasert und die Fasern dann in sticke schneidet, Es ist ferner bekannt, eine Folie
chemisch explodieren zu fassen, um sie zu zerfasern, Diese Verfahren sind jedoch in technischer Hinsicht un-

5 befriedigend, da die Verfahrensstufen kompliziert sind und chemische Verbindungen verwendet werden miissen,
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Es ist nun Ziel der Erfindung, ein verfalren gum Herstellen von kurzen Fasern zu schaffen, das einfach und
uater geringeren Kosten durchfithrbar ist und fur verschiedenste Zwecke insbesondere fiir die Papierfabrikation
gut brauchbare Fasern liefert. v

Dementsprechend bezieht sich die Erfindung auf ein Verfahren zur Herstellung von kurzen Fasern auf Basis
von kristallinen Polyolefinen und dieses Verfahren ist gemés der Erfindung dadurch gekennzeichnet, da@ Folien-
oder Plattenmaterial aus einem Gemisch von 5 bis 50 Gew. ~Teilen eines Athylen~Vinylacetat-Copolymeren
mit einem Vinylacetatgehalt von mindestens 5 Gew.-% oder dessen Verseifungsproduktes mit einem Versei-
fungsgrad von 1 bis 100% und 100 Gew. -Teilen eines kristallinen Polyolefins insbesondere isotaktisches Poly-
propylen, Niederdruckpolyithylen, Hochdruckpolyithylen, Poly-(4-methylpenten-T), Poly ~(3-methylbuten-1),
Polybuten-1), Polypenten-1, isotaktisches Polystyrol oder ein kristallines Copolymeres dieser Olefine,déssen
schmelzpunkt hoher liegt als der Erweichungspunkt des Athylen-vinylacetat-Copolymeren oder dessen Versei-
fungsproduktes, uniaxial, zweckmiBig in einem Verhiltnis von gumindest 3 : 1, zwischen Walzen gereckt
wird, wobei der Abstand der wWalzenspalte aufeinanderfolgender Walzenpaare mindestens viermal grofier fstals
die Breite des urspringlichen Folien- oder Plattenmaterials, anschliegend das gereckte Material zerschaitten
wird und das zerschnitiene Material im wisserigen Medium, insbesondere in einem 0, 005 bis 0, 1% €ines
Kkationischen, anionischen oder nichtionischen Netzmittels enthaltenden wisserigen Medlum zi kurzen Fasem‘
vermahlen wird. ‘

Beispiele fiir dic im Verfahren der Erfindung verwendbaren reckfihigen kristalliner Polyolefine sind kristal-
lines Folypropylen, Niederdruck-Polysthylen und Hochdruck-Polydthylen, Poly-(4~methyl-penten-1), Poly~(3-
-methyl -buten - 1), Polybuten -1, Polypenten -1, isotaktisches Polystyrol und kristalline Copolymerisate von
Olefinen, Die geeigneten kristallinen Polyolefine haben, wie erwihnt, Schmelzpunkte, die oberhalb des Er-
weichungspunktes des Athylen-Vinylacetat-Copolymerisats oder dessen Verseifungsprodukis liegen. Diese Poly-
olefine kénnen geringe Mengen Stabilisatoren, Entformungsmittel, Antistatika, Pigmente und andere Hilfs-
stoffe enthalten. o _ ;

Wenn der Anteil des Athylen-Vinylacetat-Copolymeren oder dessen Verseifungsproduktes im Gemisch mit
dem kristallinen Polyolefin unter 5Gew.~Teile je 100 Gew,-Teile des Polyolefins liegt, hat es nur eine geringe
Wirkung als Bindemittel, wihrend bei Verwendung von mehr als 50 Gew. -Teilen beim Recken Schwierigkeiten
auftreten.

Zum Vermischen der Polymeren kdnnen die tiblichen Mischer verwendet werden, Ein geeigneter Mischer
ist z. B. eine Strangpresse mit einer Dulmadge~Torpedo-Schnecke. ' '

Das kristalline Polyolefin oder dasGemisch kristalliner Polyolefine wird mit dem Copolymeren oder dessen
Verseifungsprodukt zu einer Folle oder einer Platte verarbeitet. Es ktnnen die {iblichen Vorrichtungen, z.B.
Strangpressen mit einer Schlitzdiise oder Folienblasmaschinen verwendet werden, Folien- oder Plattenmaterial,
das durch langsames Abkithlen erhalten wurde, 138t sich zu feineren Fasern mahlen als Material, das rasch ab-
gekiihlt wurde, Beim Recken mit gleichzeitiger Einschniirung des Reckgutes, was durch Recken zwischen Wal-
zen erzielt wird, kann ein besonders hoher Orientierungsgrad vor allem mit Plattenmaterial erreicht werden, das
ein stirkeres Recken erlaubt als Folienmaterial, Wenn aber Folien- oder Plattenmaterial gereckt wird, wihrend
man die beidenEnden der Folie durch Klammern festhilt oder das Recken bei hohen Temperaturen durchgefiihrt
wird, wird die Einschnitrung’ verringert und bloB ein verhiltnismiBig niedriger Orientierungsgrad erzielt und
dementsprechend das Vermahlen des Reckgutes zu feinen Fasern erschwert, Man kann z,B. Folien- oder Plat-
tenmaterial aus kristallinem Polypropylen mit einer Dichte von mindestens 0,890, aus kristallinem Nieder-
druck~-Polydthylen mit einer Dichte von mindestens 0,942 cder aus kristallinem Hochdruck~Poly4thylen mit
einer Dichte von mindestens 0, 919 verwenden, Das Folien- oder Plattenmaterial wird vor dem Recken erhitzt.
Die Recktemperatur hingt von der Art des jeweils verwendeten Polymeren ab und liegt unterhalb des Schmelz-
punktes des kristallinen Polyolefins, Das uniaxiale Recken wird bei einem Reckverhalinis durchgefithrt, das
durch das Verhiltnis der Umdrehungsgeschwindigkeiten der Beschickungswalze und der Aufwickelwalze bestimmt
wird, '

je hisher der Kristallinitdtsgrad, je hoher der Orientierungsgrad und je dinner die Folie, umso leichter lift
sich das Material in Lingsrichtung spalten, und umso schwieriger wird das Zerschneiden der Fasern in Querrich-
tung. Zur Herstellung feiner Fasern ist es daher erwiinscht, das Folien- bzw, Plattenmaterial moglichst stark zu
recken und die Folie so diinn wie mbglich zu machen, So soll z,B, eine Folie aus fsotaktischem Polypropylen
nach dem Recken vorzugsweise so diinn sein, dag ihre Doppelbrechung einen Wert von mindestens 2,5 x 1072
besitzt, . :

Unter einem kristallinen Polyolefin ist ein Polyolefin zu verstehen, welches eine Molekiilstruktur hohen
Ordnungsgrades besitzt und im Réntgenstrahlenbeugungsspektrum deutlich Kristallstruktur zeigt, Im vorliegenden
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Fall ist unter einem kristallinen Polyolefin ein solches zu verstehen, welches,bestimmt durch Rontgenstrahlen-
bengungsspektrum, eine Kristallinitat von mindestens 30% zeigt,

Das im Rahmen des erfindungsgeméifien verfahrens einzuhaltende Reckverhilinis betriigt, wie erwihnt,
zweckmiflg zumindest 3 :1, jedoch wird. In der Regel ein moglichst hohes Reckverhiltnis eingehalten. Das
tatsichlich einzuhaltende Reckverhiltnis kanm ohne weiteres experimentell optimal festgelegt werden und ist
von der Stirke des zu reckenden Folien- oder Plattenmaterials, vom Molekulargewicht des Polyolefins und von
den allenfalls vorliegenden Pigmenten od.dgl. abhingig.

Das orientierte Folienmaterial wird gewhnlich zu Lingen von etwa 2 bis 20 mm zerschnitten.

Beim Mahlen in Wasser wird das stark orjentierte Material mehr oder wenlger stark reorientiert. Hiedurch
10 erhilt man gekeduselte und sich leicht verfilzende Fasern, Das Zerfasern zu groben Fasern 136t sich ohne voll-

stindiges Abtrennen des Wassers leichter durchfthren. Gegebenenfalls konnen die groben Fasern zu feineren
Fasern weiter verarbeitet werden. '

Vorzugsweise wird die Konzentration der Fasern in der Zerfaserungsvorrichtung und in der Vorrichtung zur

Herstellung noch feinerer Fasern so hoch wie mtglich gehalten, um Sttrungen {m Betrieb zu vermeiden, Das
15 zerschnittene Material aus den Folien oder Platten soll langsam unter allméhlicheém Erhthender Scherkrifte
vermahlen werden, ‘

Die erfindungsgemih hergestellten Fasern lassen sich besonders gut zu einem Faserbrei dispergleren, der
von Papierstoff nicht unterschieden werden kann, wenn man dem Mahlwasser 0,005 bis 0, 1% eines kationak-
tiven, anionaktiven oder nichtionfschen Netzmittels zusetzt, jedoch lassen sich erfindungsgemif hergestellte

90 Fasern wegen ilres Gehalts an einem Athylen-Vinylacetat-Copolyneren auch ohne Verwendung eines Netz-
mittels gut dispergieren. ' :

Zum Mahlen konnendie tiblichen inder Papierindustrie zur Ganzzeugherstellung verwendeten Mahlapparate
verwendet werden, Zur Hesstellung von feinfaserigem Ganzzeug kbnnen die Ublichen Kegel- oder Scheiben-
mithlen verwendet werden. -

25 Das erhaltene Fasermaterial hat eine ausgezeichnete Wirmekapazitit und efnen sehr guten Griff, ist ge-
keHuselt und eignet sich zur Herstellung von Vliesstoffen oder Bahnen, da die einzelnen Fiden gut vonejnander
getrennt und miteinander verfilzt sind. Weiterhin kann dieses Fasermaterial auch als Fiillstoff verwendet wer-
den. Pulverftriniges Material kann auch zur Herstellung von Bindemitteln und putverformigen Formmassen ein-
gesetzt werden, Die erfindungsgemdf hergestellten Fasern lassen sich ohne verwendung weiterer Zusitze gut
71 Papler verarbeiten, wobei die {iblichen Papiermaschinen verwendet werden konnen, Die Papierbahn wird in
der Trockenpartie getrocknet und anschliefend ohne Druck oder bei einem Druck von unter 50 kg/cn? und bel
einer Temperatur oberhalb des Erweichungspunktes des Athylen-Vinylacetat-Copolymerisats oder dessen ver-
selfungsproduktes, jedoch unterhalb des Schmelzpunktes des Polyolefins verpreft, um lediglich das Copoly-
merisat oder dessen Verseifungsprodukt zu erweichen. Hiedurch werden die Fasemn aneinander gebunden und
5 man erhilt ein sehr starkes synthetisches Papier. Zur Herstellung glatter Papiere fuhrt man das Papier noch
durch Glittpressen,
Das erfindungsgemifie Verfahren wird im folgenden durch Ausfuhrungsbeispiele niher erliutert,

Beispiel 1: 100 Gew.-Teile isotaktischen Polypropylens vom Schmelzindex 8 werden mit 20 Gew. ~Tellen

cines Athylen-Vinylacetat-Copolymeren (Vinylacetatgehalt 25 Gew. -%) mittels einer Strangpresse mit einer
40 Schnecke mit einem Schneckendurchmesser von 30 mm, einem Verhiltnis von Linge zu Durchmesser von 20
und eiuner Diisentemperatur von 910°C vermischt, Das Gemisch wird zu einem Stab mit einem Durchmesser von
etwa 2 mm stranggepreft. Der Stab wird zu Scheiben zerschnitten, die in einer Eolienblasmaschine mit einem
Schneckendurchmesser von 40 mm, einem Verhaltnis von Linge zu Durchmesser von 22 und einem Dtsendurch-
messer von 15 mm und mit Luftkthlung (Lufttemperatur 20°C) zu einem Folienschiauch verarbeitet werden,

45 Der Folienschlauch hat in zusammengefallenem Zustand eine Breite von 120 mm und eine Wandstirke von

0,05 mm, :

Der Folienschlauch wird in eine mittels Heifluft auf 130°C erhitzte Reckvorrichiung eingeftihrt, fn der
eine Beschickungswalze und eine Aufwickelwalze in einem Abstand von 2 m angeordnet sind, Der Folien-
schlauch wird infolge der unterschiedlichen Umdrehungsgeschwindigkeiten der beiden Walzen um das 13fache

50 gereckt, Der orlentierte Folienschlauch hat in zusammengefallenem Zustand elne Breite von 30 mm und eine
wandstirke von 0,015 mm, Der Foliénschlauch wird zu Langen von 10 mm zerschnitten, 120 g der erhaltenen
‘Stiicke und 10 1 wasser sowle 40 ml einer 0,5%igen wisserigen Losung efnes nichtionischen Netzmittels werden
in eine kleine Mahlvorrichtung mit einem Fassungsvermdigen von 23 1 gegeben und 5 min ohne Druck, 15 min
bei einem Druck .von 1 kg, 60 min bei einem Druck von 2 kg und nochmals 60 min bei einem Druck von 3 kg

55 vermahilen. Man erhilt Fasern mit einer Linge von 1,0 bis 1, 5 mm und einet Breite von 10 bis 30 .

950 ml des erhaltenen Faserbreies und 38 mi einer 1, T9%igen wisserigen Ltsung von polyvinylalkohol wer-
den grindlich miteinander vermischt, das Gemisch wird mit wasser auf 1 1 aufgeftillt und in efner Papler-
maschine verarbeitet, bel einem Druck von 3,5 kg/cmf verprefit und anschliefend bef 50°C getrocknet.
SchlieBlich wird das erhaltene Papier 1 min bel 116°C und einem Druck von 2 kg/cm? geglittet,

60 Beispiel 2: 100 Gew, -Teile des im Belspiel 1 verwendeten {sotaktischen Polypropylens vom Schmelz-
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index 8 und 30 Gew.~Teile eines Athylen-Vinylacetat-Copolymeren, (Schmelzindex 2, Vicat-Erweichungs-
punkt 83°C, Vinylacetatgehalt 5 Gew, -7) werden gemi Beispiel 1 vermischt und zu einem Stab mit einem
Durchmesser von etwa 2 mm stranggepreBt, der mittels einer Schneidvorrichtung zu Scheiben zerschnitten wird,
Die Scheiben werden bei einer Temperatur von 210°C mittels einer Folienblasmaschine mit einem Schnecken-
durchmesser von 40 mm, einem Verhiltnis von Linge zu Durchmesser von 22 und einem Disendurchmesser von
75 mm und unter Verwendung von Kithlluft (Lufttemperatir 20°C) verarbeitet, Man erhilt einen Follenschlauch,
der in zusammengefalienem Zustand eine Breite von 120 mm und eine Wandstirke von 0, 05 mm besitat,

Der erhaltene Folienschlauch wird in eine Reckvorrichtung eingefithrt, die mit Heifluft auf 130°C erhitat
wird, Der Abstand zwischen der Beschickungswalze und der Aufwickelwalze betrtigt 2 m, Der Folienschlauch
wird infolge der unterschiedlichen Umdrehungsgeschwindigkeiten der beiden Walzen um das 13fache gereckt.
Man erhilt einen Folienschiauch, der in zusammengefallenem Zustand eine Breite von 30 mm und eine Wand-
stirke von 0,015 mm besitzt, Der erhaltene Folienschlauch wird zu Lingen von 10 mm zerschnitten, 120 g
der erhaltenen zerschnittenen Stticke und 10 1 Wasser sowie 5 g einer 50 gew, -%igen wisserigen Lbsung eines
nichtionischen Netzmittels werden in eine kleine Mahlvorrichtung mit einem Fassungsvermdgen von 23 1 ge-
geben, worauf das Gemisch & min ohne Beléstung, 15 min unter einem Druck von 1 kg, 60 min unter einem
Druck von 2kg und nochmals 60 min unter einem Druck von 3 kg vermahlen wird, Man erhilt Fasern mit ciner
Lénge von 1, 0 bis 1,5 mm und einer Breite von 10 bis 30 .

Die wisserige Stoffsuspension wird auf eine Tappi-Papiermaschine gegeben, mit Wasser auf eine Faserkon-
zentration von 0,087% verdilnnt, die Papierbahn wird gepreft mnd in iiblicher Weise getrocknet, AnschliefSend
wird die Papierbahn zweimal bel 70°C unter einem linearen Druck von 100 kg/cm bei einer Umdrehungsge-~
schwindigkeit von 280 Umdr/min mittels eines Drefwalzen-Kalanders geprefit und hierauf 10 min bei 140°C
und einem Druck von 0,05 kg/ cm? zwischen zwei chromplattierten Stahiplatten wirmebehandelt,”

Das erhaltene Papier hat folgende physikalische Eigenschaften:

Flichengewicht 192 g/
Zerreiffestigkeit 4,3 kg/15 mm
Berstfestigheit 1,5 kg/em?
Zugfestigheit 98,1g
Helligkeit 80%

Opazitit 89%,

Das hergestellte Papier aus Synthesefasern hat eine ausgezeichnete Zugfestigkeit im Vergleichzutiblichem
Papier und eine der Helligkeit des letzteren etwa gleiche Helligkeit,

PATENTANSPRUCH:

Verfahren zur Herstellung von kurzen Fasern auf Basis von kristallinen Polyolefinen, filr die Papierfabri-
kation, dadurch gekennzeichnet, daB Folien~ oder Plattenmaterial aus einem Gemisch von § bis
50 Gew,-Teilen eines Athylen- Vinylacetat- Copolymeren mit ‘einem Vinylacttatgehalt von mindestens
5 Gew. -% oder dessen Verseffungsproduktes mit einem Verseifungsgrad von 1 bis 100% und 100 Gew. ~Teilen
eines kristallinen Polyolefins insbesoridere isotakifsches Polypropylen, Niederdruckpolysthylen, Hochdruckpoly -
athylen, Poly-(4-methyl-penten-1), Poly ~(3-methylbuten-1), Polybuten-1, Polypenten-1, isotaktisches Poly-
styrol oder ein kristallines Copolymeres dieser Olefine, dessen Schmelzpunkt hther liegt als der Erweichungs-
punkt des Athylen-Vinylacetat-Copolymeren oder dessen Verseffungsproduktes, uniaxial, zweckmifig in einem
Verhdltnis von zumindest 3 : 1, zwischen Walzen gereckt wird, wobei der Abstand der Walzenspalte aufein-
anderfolgender Walzenpaare mindestens viermal groer ist als die Breite des wsprilnglichen Folien- oder Plat-
tenmaterfals, anschlieBend das gereckte Material zerschnitten wird und das zerschnittene Material im wisse-
rigen Medium, insbesondere in einem 0,005 bis 0,1% eines katlonischen, anionischen oder nichHonischen
Netzmittels enthaltenden wisserigen Medium zu kurzen Fasern vermahlen wird,

Druck: Ing.E, Voytjech, Wien
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Verfahren zum Fibrillieren von Spinn- und Splitfasern
aus Kunststoff, beispielsweise aus der Gruppe der PVA-
und PAN-Fasern, dadurch gekennzeichnet, da8 die Fasern
mit einer Linge unter 40 mm in einer Stoff-Wasser—Sus-
pension mittels steinbestiickter Mahlmaschine gemahlen
werden,

Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf
die Mahlung der Fasern in einer Mischung mit organi-
schen Fasern pflanzlichen Ursprungs durchgefiihrt wird.
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Verfahren nach Anspruch 2, dadurch gekennzeichnet, dasB
als organische Fasern Zellstoffasern verwendet werden.

Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB
die Mahlung in einem Mischungsverhdltnis von 1 : 1 zwi-
schen Kunststoff- und organischen Fasern durchgefiihrt

“wird.

10-

1.
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Verfahren nach einem der Anspriiche 2 oder 4, dadurch
gekennzeichnet, da8 die organischen Fasern in vorge-~
mahlenem Zustand zugegeben werden.

Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB
die organischen Fasern auf einen SR-Wert von 15—800,
insbesondere 20-60° vorgemahlen werden.

Verfahren nach einem der vorstehenden Anspriiche, da-
durch gekennzeichnet, da8 die Kunststoffasern eine
Ldnge von 6 ~ 15 mm haben.

Verfahren nach Anspruch 1, dadurch gekennzeichnet, dafB
der Stoff-Wasser-Suspension ein Emulgator zugesetzt wird.

“"Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8

die Stoff-Wasser-Suspension mittels basaltbestiickter
Mahlmaschine gemahlen wird.

Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB
die Stoff-Wasser-Suspension mittels korundbestiickter
Mahlmaschine gemahlen wird.

Verwendung der durch das Verfahren nach dem Anspruch 1
fibrillierten Fasern als Zuschlagstoff fiir im wesent-
lichen aus hydraulischen Bindemitteln bestehende Bau-

' ' 3116005 \k
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stoffe,

12, Verwendung der durch das Verfahren nach d.m fnspruch
1 fibrillierten Fasern als Zuschlagstof? fiir die Her-
stellung von Papier und Karton.

13. Verwendung der durch das Verfahren nach dem Anspruch
1 fibrillierten Fasern als Zusatz fiir die Herstellung
von Filtermedien und hochreififest ausgérusteten TU-
chern.
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Die Erfindung betrifft ein Verfahren zum Fibrillieren von
Spinn- und Splitfasern aus Kunststoff, beispielsweise aus der
Gruppe der PVA- und PAN-Fasern.

Im Laufe der letzten Jahre sind in der Industrie fiir faserver-
stdrkte Zementprodukte in stirker werdendem MafBe Anstrengungen
gemacht worden, billige neue Fasern fiir die Zementverstérkung

zu finden, welche sich eignen, suf den bisher verwendeten Pro-
duktionsanlagen der Asbestzementindustrie verarbeitet zu wer-

den,

Die chemischen und physikaiischen Anforderungen, die an Fasern
gestellt werden, die sich zur:Zementverstérkung eignen, sind
duBerst hoch, weil die Fasern méglichst einem Vergleich mit
der Asbestfaser standhalten sollen, und zwar insbesondere im
Hinblick auf deren hohe Affinitdt zum Zement.

Es ist bekannt, daB eine der billigsten Arten, um Fasern her-
zustellen, Produktionsverfahren nach der Film-Faser-Technolo-
gie sind. Ausgehend von einem Film werden Fasern durch einen
.mechanischen Fibrillierungsvorgang hergestellt,

Eine Ubersicht iiber Film-Faser~Technologie ist in einer Arbeit
von H. Krédssig, J. Polym., Sc. Macromolecular Review, Vol. 12,
S. 321 - 410 (1977) gegeben. Durch eine Optimierung bei der
Filmherstellung in bezug auf mechanische Festigkeit konnen
nach der Fibrillierung fasrige Materialien erhalten werden,
die sich textilen Fasern hinsichtlich Bruchdehnung und Festig-
keit in der Verwendung als Verstirkungsfasern Uberlegen zei-
gen. Einer der preislich giinstigsten thermoplastischen Kunst-
stoffe stellt z.Z. Polypropylen dar. Ausgehend von Polypropy-
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len sind dann auch schon Split-Fasern im Stadium der industriel-~
len Herstellung. Der Einsatz von Polypropylen-Split-Fasern zur
Verstdrkung von Mortel wurde schon von Shell 0i. beschrieben
(US-PS 3,591,395). Der Einsatz von Polypropylen-Split-Fasern

zur Herstellung von Faserzement nach der Technologie der Entwis-
serungsverfahren ist ebenfalls bekannt (DE~-AS 28 19 794).

Der Erfindung liegt die Aufgabe zugrunde, ein Verfahren der ein-
gangs genannten Art anzugeben, mit dem eine Fibrillierung von
Spinn~ und Splitfasern aus Kunststoff erzielt wird, die den be-
handelten Fasern Eigenschaften verleiht, sie als Zuschlagsfbffe
fur im wesentlichen aus hydraulischen Bindemitteln bestehenden
Baustoffen oder als Zus#tze fir die Herstellung von Papier und
Karton sowie fiir Faservliiese verwenden zu ktnnen.

Diese Aufgebe wird erfindungsgem#8 durch das im Kennzeichen des
Patentanspruchs 1 angegebene Merkmal gelost.

Die weitere Ausbildung des Verfahrens geht aus den Unteranspri-
‘chen hervor,

Die mit der Erfindung erzielten Vorteile bestehen im wesentli-
chen darin, daB aufgrund der Mahlung der Kunststoffasern
mittels steinbestlickter Mahlmaschine eine

nahezu optimale Fibrillierung erreicht wird. Daraus folgt ein
besseres Anbringen der Fasern an hydraulischen Bindemitteln
und eine bessere Verfilzung der Fasern bei homogener‘Verteilung
untereinander. Es ergibt sich daraus bei der Herstellung von
Baustoffen, beispielsweise nach dem bekannten Hatschek-Verfah-
ren, eine gute Vliesbildung und in der Folge davon eine bessere
Anlage des Bindemittels an die Fasern.

Mit dem erfindungsgmeéfen Verfahren ist es grundsétzlich még-
lich, eine Reihe von Spinnfasern in ihrer Geometrie so zu be-
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einflussen, daB sie auch fir andere Anwendungsbereiche, z.B.
bei der Verarbeitung von Vliesen, Garnen, Geweben, z.B. fir
Filtermedien oder hochreiffest ausgeriistete Ticher eine Ver-
besserung erfahren.

Zur Erliuterung der Erfindung sind nachstehend Beispiele
angegeben,

Beispiel 1:

Eine Mischung von Kunststoffasern vom Typ PVA und Sulfat-
Zellstoff im Verhdltnis 1:1 und einer Stoffdichte von 2%
wurde in einer basaltbestiickten Mahlmaschine im Umlaufver-
fahren gemahlen. Abb. IA zeigt die Fasermischung vor der
Mahlung, Abb. IB zeigt die Fasermischung nach 16 Minuten
Mahldauer. :

Beispiel 2:

Eine Mischung von Kunststoffasern vom Typ PAN und Sulfat-
Zellstoff im Verhdltnis 1:1 und einer Stoffdichte von 2%
wurde in einer basaltbestiickten Mahlmaschine im Umlaufver-
fahren gemahlen. Abb. IIA zeigt die Fasermischung vor der
Mahlung, Auvb. IIB zeigt die Fasermischung nach 13 Minuten
Mahldauer.
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