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(57) Abréegée/Abstract:

A method and apparatus for refeeding scrap fibers into a gaseous stream of virgin fibers and mixing the scrap fibers with the virgin
fibers to form a mat Iincludes: passing the scrap fibers through a heavy particle trap; applying an anti-static agent to the scrap fibers;
opening up and substantially eliminating scrap fiber clumps and nodules with a fiber opener; introducing the scrap fibers from the
fiber opener into a scrap fiber conveying air stream, made more laminar by a venturi eductor, by creating a low pressure zone with
the venturl eductor to draw the fibers from the fiber opener into the conveying air stream; mixing the scrap fibers with the virgin
fibers; and collecting the fiber mixture to form a mat.
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ABSTRACT

A method and apparatus for refeeding scrap fibers into a
gaseous stream of virgin fibers and mixing the scrap fibers
with the virgin fibers to form a mat includes: passing the
scrap fibers through a heavy particle trap; applying an anti-
static agent to the scrap fibers; opening up and substantially
eliminating scrap fiber clumps and nodules with a fiber
opener; 1introducing the scrap fibers from the fiber opener
into a scrap fiber conveying air stream, made more laminar by
a venturi eductor, by creating a low pressure zone with the
venturl eductor to draw the fibers from the fiber opener into
the conveying ailir stream; mixing the scrap fibers with the

virgin fibers; and collecting the fiber mixture to form a mat.
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6917

SCRAP FIBER REFEED SYSTEM AND METHOD

BACKGROUND OF THE INVENTION

The present invention relates to a system and method for
recycling scrap fibers into a manufacturing process to mix the
scrap fibers with virgin fibers and form a fibrous mat product
and in particular to a system and method for recycling scrap
fibers which eliminates or minimizes clumps or nodules of scrap
fibers from the recycled scrap fibers which would be detrimental
to the fibrous product.

In manufacturing processes for producing fibrous mats, batts
or blankets (hereinafter referred to as "fibrous mats") such as
glass fiber or other mineral fiber manufacturing processes for
producing fibrous mats, scrap fibers are generated from edge
trim, product which does not meet manufacturing specifications,
etc. (hereinafter referred to as "scrap fibers"). The disposal
of these scrap fibers adds to the manufacturing costs of the
fibrous mat product being produced in two ways. The loss of the
scrap fibers rather than using the £ ibers to form the fibrous mat
product being produced adds to the cost of the fibrous product
and the disposal of the scrap fibers in a landfill or otherwise
also adds to the costs of the manufacturing process. In
addition, with the increasing scarcity of available landfill
sites, it is desirable to minimize or eliminate the need to

dispose of scrap fibers in a landfill from an environmental
perspective. '

Previous attempts to recycle scrap fibers in glass fiber and
other mineral fiber manufacturing processes for producing fibrous
mats have involved the shredding or hammermilling of the scrap
fibers. The shredding or hammermilling of these scrap fibers
results in the formation of clumps or nodules of scrap fibers
within the scrap fibers being recycled. The shredded or
hammermilled scrap fibers, including the scrap fiber clumps or
nodules, are then conveyed by means of an airstream created by
a material transfer fan to a location where the scrap fibers,
including the scrap fiber clumps or nodules, are introduced into
the fibrous product being formed by the manufacturing process.
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In addition to the scrap fiber clumps or nodules formed by the
shredding or hammermilling process, the turbulence created by the
airstream of the material transfer fan can cause entanglement of
the scrap fibers being conveyed to form addition scrap fiber
clumps or nodules as the scrap fibers are conveyed to the
location where the scrap fibers are introduced into the virgin
fibers forming the fibrous mat being manufactured.

The introduction of the scrap fiber clumps or nodules into
the fibrous mat products by the previous recycling systems and
methods has frequently had a detrimental effect on the physical
properties of such fibrous mat products. These scrap fiber
clumps or nodules are often higher in density than the overall
fiber matrix of the fibrous mat being manufactured. Accordingly,
the scrap fibers in these scrap fiber clumps or nodules are not
uniformly dispersed within the overall fiber matrix of the
fibrous mat and contribute little, if anything, to the thermal
and acoustical performance of the fibrous mat product. In
addition, the resinous or similar binders generally applied to
the fibers collected to form a glass fiber or other mineral fiber
mat merely coat the surfaces of these scrap fiber clumps or
nodules rather than penetrating the scrap fiber clumps or
nodules. While coating of the surfaces of these scrap fiber
clumps or nodules may be sufficient to hold the scrap fiber
clumps or nodules in place within the fibrous matrix of the mat

product, the presence of these scrap fiber clumps or nodules in

fibrous mats, such as high density mat products, may cause these
high density fibrous mat products to be "spongy" in places.
Accordingly, there has been a need to provide an economical and
efficient system for and method of recycling scrap fibers into
these fibrous mat manufacturing processes that eliminates or

greatly reduces the presence of scrap fiber clumps or nodules
within the scrap fibers being recycled.

SUMMARY OF THE INVENTION
The present invention provides a solution to the above
discussed problems by means of a unique system for and method of
refeeding scrap fibers into a gaseous stream of virgin fibers and
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mixing the scrap fibers with the virgin fibers to form a fibrous
mat that minimizes or greatly reduces the presence of scrap fiber
clumps or nodules. In the system and method of the present
invention, scrap fibers including scrap fiber clumps and nodules
are passed through a fiber opener. In the fiber opener, scrap
fiber clumps or nodules in the scrap fibers are broken down or
opened up to release fibers from the scrap fiber clumps or
nodules and substantially eliminate the scrap fiber clumps and
nodules from the scrap fibers being recycled. The scrap fibers
are then introduced from the fiber opener 1into a conveying
airstream which conveys the scrap fibers from the fiber opener
to a gaseous stream containing virgin fibers. The scrap fibers
are introduced into gaseous stream of virgin fibers; mixed with
the virgin fibers; and collected along with the virgin fibers to
form a fibrous mat product.

In the system and method of the present invention, the
conveying airstream for conveying the scrap fibers to mix or
blend the scrap fibers with the virgin fibers has a laminar flow.
In the preferred embodiment, the airstream is passed through a
venturil eductor to reduce turbulence in the conveying airstream
and impart a laminar flow to the conveying airstream. This
greatly reduces or eliminates the formation of scrap fiber clumps
or nodules, through scrap fiber entanglement or re-entanglement,

as the scrap fibers are being conveyed in the conveying airstream
to the gaseous stream of virgin fibers.

Preferably, the scrap fibers are introduced from the fiber
opener into the conveying airstream by creating a low pressure
zone with the conveying airstream at a scrap fiber discharge
outlet of the fiber opener. The low pressure zone draws or sucks
the scrap fibers from the scrap fiber discharge outlet of the
fiber opener into the conveying airstream. '

In one preferred embodiment of the present invention, the
scrap fibers are passéd through a heavy particle trap prior to
being introduced into the fiber opening means to remove debris
from the scrap fibers. It is also preferred to apply an anti-

static agent to the scrap fibers prior to introducing the sérap
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fibers into the fiber opener to reduce the grouping of the fibers
together into clumps or nodules by static charges on the fibers.

The system and method of the present invention for recycling
fibers are especially suited for use in the production of glass
or other mineral fibers wherein the gaseous stream of virgin
fibers is from a rotary fiberization process and the scrap fibers
are introduced into the gaseous stream of virgin fibers by
discharging'the scrap fibers from a centrally located discharge
outlet beneath a fiberizing spinner used in the formation of the

virgin fibers or the gaseous stream of virgin fibers is from a
flame attenuation fiberizing process, such as but not limited to,

a pot and marble flame attenuation fiberizing process.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a schematic block diagram of the method for
refeeding scrap fibers of the present invention.

FIG. 2 is a schematic diagram of a fiber opener and the
airstream conveying system with a venturi eductor for conveying
the scrap fibers from the fiber opener to the gaseous stream of
virgin fibers.

FIG. 3 1s an enlarged schematic sectional view of the
venturi eductor used in the scrap fiber conveying system of FIG.
2.

FIG. 4 is a vertical sectional view of a rotary fiberization
apparatus with a means for introducing the scrap fibers into the
gaseous stream of virgin fibers produced by the fiberization

apparatus prior to the collection of the fibers to form a fibrous
mat. |

FIG. 5 1s a vertical sectional view of a flame attenuation
apparatus with a means for introducing the scrap fibers into the
gaseous stream of virgin fibers produced by the flame attenuation
apparatus prior to the.collection of the fibers to form a fibrous
mat. ’

FIG. 6 1is a schematic vertical longitudinal section of a
fiberization chamber with a plurality of rotary spinner
assemblies for producing virgin fibers and means intermediate the
rotary spinner assemblies for introducing scrap fibers into the

-l -
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gaseous streams of virgin fibers prior to the collection of the
fibers to form a fibrous mat.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown 1in FIG. 1 scrap fibers from a fibrous mat
manufacturing process are recycled back into the fibrous mat

product being produced by refeeding the scrap fibers into and

mixing or blending the scrap fibers with airborne virgin fibers
of the manufacturing process prior to the collection of the

fibers to form the fibrous product. While the system and method
of the present invention can be used in other fibrous mat
manufacturing processes, the system and method of the present
invention are especially suited for use in rotary and flame
attenuation fiberizing processes for making mineral fiber mats,
such as not but limited to glass fiber mats, as shown and
described 1in U.S. patent no. 5,123,949; issued June 23, 1992; to
Leo K. Thiessen.

In the rotary method of forming mineral fibers, a molten
mineral, such as glass G, is introduced into the rotary spinner

or disk 12 of a rotary spinner assembly 10 such as the assembly
shown in FIG. 4. The rotary disk 12 is connected to a rotating
drive shaft 14 which 1is driven by a suitable drive train, not

-

16 which contains a myriad of

shown, and 1includes a sidewall
small holes or orifices 18. The molten mineral material such as
glass G 1s delivered to the interior of the rotary disk 12 in a
continuous stream and 1is directed by the centrifugal force
created by the spinning disk toward the sidewall 16 where the
molten mineral material is extruded through the openings 18.
Normally, heating means, not shown, are provided in close

proximity to the interior of the rotary disk 12 to maintain the
molten mineral material within a desired temperature range.
Mounted above and radially outward of the disk 12 is a tubular
ring 20 containing a number of spaced nozzles 22 through which
alr under pressure or a flame 1is discharged. As the virgin
fibers F exit the disk holes 18, the high pressure air streams or
combustion gases A strike the virgin fibers F to further
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attenuate the virgin fibers and direct the virgin fibers downward
toward a moving porous collection chain or conveyor 24 where the
virgin fibers are collected to form the fibrous mat 26. As the
virgin fibers F pass from the disk 12 down toward the collection
chaln or conveyor 24, a binder B 1is normally applied to the
virgin fibers F from the spray nozzles of a binder applicator 28.

In the flame attenuation method of forming mineral fiber
mats, the apparatus 30 typically includes a plurality of heated,
refractory lined pots 32, containing a molten mineral material
such as glass G, from which continuous primary filaments 34 are
drawn by pull rolls 36 through holes 38 in the bottom of the pot.

Burners 40 positioned adjacent the primary continuous filaments

34, as the primary continuous filaments exit the pull rolls 36,

emit high energy flames which attenuate the primary continuous
filaments 34 into smaller diameter virgin fibers F of finite
length. The virgin fibers F are impelled by the high velocity
gaseous streams of hot combustion gases through a forming tube
42 which directs the virgin fibers F to a porous mnoving
collection chain or conveyor 44 where the fibers are collected
to form a fibrous mat 46. A binder such as a phenolic resin

binder is typically applied to the virgin fibers F by binder
nozzles, such as binder nozzles 48, prior to the collection of
the virgin fibers F to form the fibrous mat 46.

‘Suction boxes not shown are used in both the rotary and the
flame attenuation processes for forming mineral fiber mats.
After the fibrous mats 26 and 46 have been formed on the
collection chains or conveyors, the fibrous mats are normally

conveyed to a curing oven where the binder in the fibrous mats
is cured. '

Returning now to FIGS. 1 and 2, a supply of scrap fibers 55,
including scrap fiber clumps or nodules 56, from a fibrous mat
manufacturing operation are introduced into a conventional multi-
roll fiber opener 50 of the type used in the textile industry,
such as but not limited to a Guardian Fiber Cleaner/Opener made
by Kings Mountain Textile Machinery Company, through an inlet
opening 52. The fiber opener 50 includes a series of counter-
rotating wire wound rolls 54 for tearing apart the scrap fiber

el *
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clumps or nodules 56 and separating individual fibers from the
scrap fiber clumps or nodules to convert the scrap fibers 55 from
a supply of scrap fibers which includes scrap fiber clumps or
nodules 56 to a refined or opened supply of essentially
"individualized" scrap fibers where the number of scrap fiber
clumps or nodules are greatly reduced or eliminated. The wire
wound rolls 54 may be described as analogous to a metal cylinder
circumferentially wrapped with a "band saw blade'". The
configurations of the wire blades covering the rolls 54, e.g. the
number of circumferential wire teeth per linear inch and the
height of the wire teeth above the cylinder surface, as well as
the rotational speed of the rolls 54 relative to adjacent rolls
and the spacling between the wire teeth of the adjacent rolls, are
set to tear apart the scrap fiber clumps or nodules passing
between the adjacent rolls 54 to open up or refine and
individualize the scrap fibers delivered to the opened or refined
fiber outlet 58 of the fiber opener.

Preferably, as shown in FIG. 1, the supply of scrap fibers
55, 1including the scrap fiber clumps or nodules 56 are conveyed
by an airstream 60 through a heavy particle trap 62 and/or an
anti-static agent applicator 64. The heavy particle trap 62 is
a conventional, commercially available heavy particle trap, such
as but not limited to, a heavy particle trap made by Kings
Mountain Textile Machinery Company, which by producing a velocity
drop in the scrap fiber conveying airstream 60 within the
ductwork system conveying the scrap fibers to the fiber opener
50 allows any heavy debris which may be present within the scrap
fiber supply to fall out of the airstream 60 into a collection
chamber or unit for disposal. In the present application, the
scrap fiber supply 55, in addition to other debris, may include
scrap fiber clumps or nodules with wet binder that could clog or
foul up the wire teeth qf‘the wire rolls 54 in the fiber opener
50. Due to their weight, these wet scrap fiber clumps or nodules
fall out of the airstream along with other unwanted debris.

The anti-static agent applicator 64 includes a series of
conventional spray nozzles, not shown, which distribute an

atomized spray of an anti-static agent onto the scrap fibers in
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the ailrstream 60 as the scrap fibers are conveyed through the
ductwork system to the fiber opener 50. Any number of
commercially available anti-static agents may be used, such as
but not limited to, LAROSTAT 264A (trade-mark) anti-static agent
sold by PPG industries. By applying an anti-static agent to the
scrap fibers, static charges are not generated on the scrap

fibers which would cause the scrap fibers to c¢ling together.
While the anti-static agent applicator 64 is shown located 1n the
ductwork system upstream of the heavy particle trap 62, 1t may
also be located 1n the ductwork system downstream of the heavy
particle trap 62.

As best shown in FIGS. 2 and 3, the refined or opened scrap
fibers SF are discharged from the fiber opener 50 and conveyed to
the airborne stream of virgin fibers by a conveying alrstream 66
within a ductwork system 68. Preferably, the scrap fibers SF are
introduced from the fiber opener 50 into the conveying airstream
66 by creating a low pressure zone 69 with the conveying

alrstream 66 at a scrap fiber discharge outlet 58 of the fiber
opener. The low pressure zone 69 within the ductwork system 68
draws or suck the scrap fibers SF from the scrap fiber discharge
outlet 58 of the fiber opener 50 into the conveying airstream 66.
As shown, the low pressure zone 69 1s created by a venturi
eductor 70 which has a motive air nozzle 72 with a reduced cross
section at 1ts outlet 73 to generate a high velocity conveying
alrstream 66 from a motive ailrstream ©67. When the conveying
alrstream 66 passes through the venturi portion 76 (the reduced
cross section portion) of the eductor 70, the velocity of the
alrstream 66 is further increased and the low pressure (suction)
zone 69 1s generated within the eductor inlet at the outlet 58 of
the fiber opener 50. The venturi portion 76 of the eductor 70
also 1lmparts a laminar flow to the conveying airstream 66, with
the scrap fibers SF entrained thereiln, so that the scrap fibers
SF' 1n the conveylng airstream 66 do not become entangled or re-

entangled to form scrap fiber clumps or nodules prior to being
introduced into the gaseous stream of virgin fibers 78. Since
the venturili eductor 70 substantially eliminates or greatly
reduces the turbulence within the motive airstream 67

-8-
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to form the laminar conveying airstream 66 so that the scrap
fibers SF conveyed by the'conveying airstream 66 do not become
entangled or re-entangled to form clumps or nodules, the motive

airstream 67 may be generated by a blower or other means.

As shown 1in FIGS. 4, 5 and 6, the scrap fibers SF are
introduced into and mixed or blended with the airborne virgin
fibers F in the gaseous streams coming from the fiberizers in the
rotary or flame attenuation processes to form fibrous mats.

In the rotary process of FIG. 4, the scrap fibers SF are
discharged by the conveying airstream 66 from the open end 80 of
a centrally located tube 82 beneath the rotating disk 12 the
rotary fiberization assembly 10 into the gaseous stream of virgin
fibers made by the rotary fiberization assembly 10. The scrap
fibers SF are distributed throughout the gaseous stream of virgin
fibers F, where desired a binder is applied to the mixture or
blend of fibers, and the mixture or blend of scrap and virgin
fibers is collected on the foraminous collection chain 24 to form
the fibrous mat 26. Preferably, there is a discharge tube 82
assoclated with each rotary fiberization assembly 10 in the
collection chamber to introduce scrap fibers SF into each stream
of virgin fibers F.

In the flame attenuation process of FIG. 5, the scrap fibers
SF are discharged by the conveying airstream 66 from the open end
84 of tube 86 located directly beneath the burner 40 of the flame
attenuation apparatus 30. Preferably, a discharge tube 84 is
located beneath each burner 40 of the flame attenuation apparatus
30. The scrap fibers SF are distributed throughout the gaseous
stream of virgin fibers F, where desired a binder B is applied
to the mixture or blend of fibers, and the mixture or blend of
scrap and virgin fibers is collected on the foraminous collection
chain 44 to form the fibrous mat 46.

In the rotary process of FIG. 6, the scrap fibers SF are
discharged by the conﬁeying airstreams 66 from the open ends 180
of tubes 182, located intermediate the rotating disks 12 of the
rotary fiberization assemblies 10, into the gaseous streams of
virgin fibers F made by the rotary fiberization assemblies 10.
In addition, the scrap fibers SF can also be introduced into the

e e
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collection chamber immediately downstream of the last rotary
fiberization assembly 10 provided the scrap fibers SF are
thoroughly mixed with the virgin fibers F made by the rotary
fiberization assemblies 10. The scrap fibers SF are distributed
throughout the gaseous stream of virgin fibers F, where desired
a binder B is applied to the mixture or blend of fibers by binder
applicators 28, and the mixture or blend of scrap and virgin

fibers is collected on the foraminous collection chain 24 to form
the fibrous mat 26.

In describing the invention, certain embodiments have been
used to 1llustrate the invention and the practices thereof.
However, the 1invention 1is not 1limited to these specific
embodiments as other embodiments and modifications within the
spirit of the invention will readily occur to those skilled in
the art on reading this specification. Thus, the invention is
not intended to be limited to the specific embodiments disclosed,
but is to be limited only by the claims appended hereto.

1=
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CLAIMS:

1. In a method of refeeding scrap fibers (SF) into a
gaseous stream of virgin fibers (78) and mixing the scrap fibers
(SF') with the virgin fibers (F) to form a fibrous mat wherein
clumps and nodules of scrap fibers are opened, 1ntroduced into
an alr stream, conveyed by the air stream to the gaseous stream
of virgin fibers; introduced into the gaseous stream of virgin
fibers; and collected with the virgin fibers to form a fibrous
mat, the improvement comprising:

passing the scrap fibers (55), including fiber clumps and
nodules (56), through a heavy particle trap (62) to remove
debris from the scrap fibers and applying an anti-static agent
(64) to the scrap fibers (55) prior to introducing the scrap
fibers into a fiber opening means (50) and passing the scrap
fibers through the fiber opening means (50) to open up and
substantially eliminate the scrap fiber clumps and nodules (56)
from the scrap fibers by releasing the scrap fibers from the
clumps and nodules;

forming a scrap fiber conveying air stream (66), that
conveys the scrap fibers (SF) from the fiber opening means (50)
to the virgin fiber containing gaseous stream (78), by passing
the scrap fiber conveying air stream (66) through a venturl
eductor means (70) to reduce turbulence in the scrap fiber
conveying air stream (66) and impart a more laminar flow to the
scrap fiber conveying air stream (66) to reduce scrap fiber
entanglement in the scrap fiber conveying air stream; and

introducing the scrap fibers (SF) from the fiber opening
means (50) into the scrap fiber conveying air stream (66) by
creating a low-pressure zone (69), with the venturi eductor
means (70), within the scrap fiber conveying air stream (66) at
a scrap fiber discharge outlet (58) of the fiber opening means

(50) which draws the scrap fibers (SF) from the scrap fiber

discharge outlet into the scrap fiber conveying air stream (66).

2 . The method of refeeding scrap fibers 1into a gaseous

stream of virgin fibers and mixing the scrap fibers with the

-11-
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virgin fibers according to claim 1, wherein:

the gaseous stream of virgin fibers (78) 1s from a rotary
fiberization process and the scrap fibers (SF) are introduced
into the gaseous stream of virgin fibers (78) by discharging the
scrap fibers (SF) from a centrally located discharge outlet (30)
beneath a rotating fiberizing disk (12) used in the formation of

the virgin fibers (F).

3. The method of refeeding scrap fibers 1into a gaseous
stream of virgin fibers and mixing the scrap fibers with the
virgin fibers according to claim 1, wherein:

the gaseous stream of virgin fibers (78) 1s formed by a

flame attenuation process.

4. The method of refeeding scrap fibers 1into a gaseous
stream of virgin fibers and mixing the scrap fibers with the
virgin fibers according to claim 1, wherein:

there are at least two gaseous streams of virgin fibers
(F) produced by at least two rotating fiberizing disks (12) and
the scrap fibers (SF) are discharged into the plurality of
gaseous streams of virgin fibers (78) from a discharge outlet

(180) located intermediate the two rotating fiberizing disks

(12) .

5. In an apparatus for refeeding scrap fibers (SF) into
a gaseous stream of virgin fibers (78) and mixing the scrap
fibers (SF) with the virgin fibers (F) to form a fibrous mat
wherein: clumps and nodules of scrap fibers are opened,
introduced into an air stream, conveyed by the alr stream to the
gaseous stream of virgin fibers; introduced 1into the gaseous
stream of virgin fibers; and collected with the virgin fibers to
form a fibrous mat, the improvement comprising:

a heavy particle trap means (62) for removing remove
debris from the scrap fibers and an anti-static agent
application means (64) for applying an anti—-static agent to the

scrap fibers (55) prior to introducing the scrap fibers (33),

including fiber clumps and nodules (56), 1into a fiber opening

-12-
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means (50) and passing the scrap fibers through the fiber
opening means (50) to open up and substantially eliminate the
scrap fiber clumps and nodules (56) from the scrap fibers by
releasing the scrap fibers from the clumps and nodules; and
venturi eductor means (70) for: a) forming a scrap fiber
conveying air stream (66), that conveys the scrap fibers (SF)
from the fiber opening means (50) to the virgin fiber containing
gaseous stream (/8), by passing the scrap fiber conveying air
stream (66) through the wventuri eductor means (70) to reduce
turbulence 1n the scrap fiber conveying air stream (66) and
impart a more laminar flow to the scrap fiber conveying air
stream (66) to reduce scrap fiber entanglement in the scrap
fiber conveying air stream (66); and b) introducing the scrap
fibers (SF) from the fiber opening means (50) into the scrap
fiber conveying air stream (66) by creating a low-pressure zone
(69), with the venturi eductor means (70), within the scrap
fiber conveying air stream (66) at a scrap fiber discharge
outlet (58) of the fiber opening means (50) which draws the

scrap fibers (SF) from the scrap fiber discharge outlet into the

scrap fiber conveying alr stream (66).

6. The apparatus for refeeding scrap fibers (SF) 1into a
gaseous stream of virgin fibers (78) and mixing the scrap fibers
(SF) with the virgin fibers (F) according to claim 5, including:

a discharge outlet means (80) for introducing the scrap
fibers (SF) from the scrap fiber containing air stream (66) into
the gaseous stream of virgin fibers (78) that 1s 1located
centrally beneath a rotating fiberizing disk (12) of a rotary

fiberization assembly (10) used in the formation of the virgiln

fibers (F).

7. The apparatus for refeeding scrap fibers (SF) 1into a
gaseous stream of virgin fibers (78) and mixing the scrap fibers
(SF) with the virgin fibers (F) according to claim 5, including:

a flame attenuation apparatus means (30) for forming the

gaseous stream of virgin fibers (78).

13-
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8. The apparatus for refeeding scrap fibers (SF) 1nto a
gaseous stream of virgin fibers (78) and mixing the scrap fibers
(SF) with the virgin fibers (F) according to claim 5, including:

at least two rotating fiberizing disks (12) forming at
least two gaseous streams of virgin fibers (78); and a discharge
outlet means (180) 1located intermediate the two rotating
fiberizing disks (12) for introducing the scrap fibers (SF) from
the scrap fiber c¢ontaining air stream (66) 1into the gaseous

stream of virgin fibers (78).

-14-
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