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DIRECT FORMING METHOD
OF COLLECTING LONG WOOL FIBERS

TECHNICAL FIELD
5 This invention relates to wool materials of mineral fibers and, more
specifically, to insulation products of long glass fibers. The invention aiso pertains to the
manufacture of insulation products made of long wool fibers.
BACKGROUND ART

Small diameter glass fibers are useful in a variety of applications including

10 acoustical or thermal insulation materials. When these small diameter glass fibers are
properly assembled into a lattice or web, commonly called a wool pack, glass fibers which
individually lack strength or stiffness can be formed into a product which is quite strong.
The glass fiber insulation which is produced is lightweight, highly compressible and resilient.
For purposes of this patent specification, in using the terms "glass fibers" and "glass

15 compositions", "glass" is intended to include any of the glassy forms of mineral materials,
such as rock, slag and basalt, as well as traditional glasses.

The common prior art methods for producing glass fiber insulation products
involve producing glass fibers from a rotary process. A single molten glass composition is
forced through the orifices in the outer wall of a centrifuge or spinner, producing primarily

20 straight glass fibers. The fibers are drawn downward by a blower. The binder required to
bond the fibers into a wool product is sprayed onto the fibers as they are drawn downward.
The fibers are then collected and formed into a wool pack. The wool pack is further
processed into insulation products by heating in an oven, and mechanically shaping and
cutting the wool pack.

25 Ideally, insulation products of glass fibers would have uniform spacing
between fibers assembled in the lattice. Glass fiber insulation is basically a lattice which traps
air between the fibers and prevents circulation of air to inhibit heat transfer. As well, the
lattice also retards heat transfer by scattering thermal radiation. A more uniform spacing of
fibers would maximize scattering and, therefore, have greater insulating capability.

30 In the production of wool insulating materials of glass fibers, it becomes

necessary to use fibers that are relatively short to achieve desirable lattice properties. Long

fibers tend to become entangled with each other, forming ropes, strings or more wispy
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entanglements. The aerodynamic properties of long fibers make them difficult to distribute,
and conventional lapping techniques are largely ineffective in handling long fibers. The ropes
of long fibers produce a commercially undesirable appearance and, more importantly, create
deviation from the ideal uniform lattice and reduce the insulating abilities of the glass wool.

5 For purposes of this patent specification, in using the terms "short fibers" and "long fibers",
"short fibers" is intended to include fibers of approximately 25.4 mm (1 inch) and less, and
“long fibers" are intended to include fibers longer than approximately 50.8 mm (2 inches).

However, even short fibers that are straight form only a haphazard lattice,
and some of the fibers lie bunched together. As a result, existing glass wool insulating

10 materials continue to have significant nonuniformities in the distribution of fibers within the
product. Thus, the ideal uniform lattice structure cannot be achieved.

In addition, in the formation of short fibers the ultimate tensile strength of the
fibers is achieved during the attenuation process. As a result, a number of very short,
"dusty" particles is also produced. It is desirable to reduce this dust level to a level which is

15 as low as possible to reduce irritation during installation.

A further problem presented by use of short straight fibers is the binder
material necessarily added to the fibers to provide product integrity. Binder provides
bonding at the fiber-to-fiber intersections in the lattice, but is expensive and has several
environmental drawbacks. As most binders include organic compounds, great pains must be

20 taken to process effluent from the production process to ameliorate the negative
environmental impact of such compounds. Further, the binder must be cured with an oven,
using additional energy and creating additional environmental cleanup costs. While long
fibers display some fiber-to-fiber entanglement even without binder, the nonuniformity of the
resulting wool packs has long made them commercially undesirable.

25 Finally, in addition to the properties of uniformity and integrity, it is desirable
for wool packs to exhibit recovery from compression. In the shipping and packaging of
insulation products, high compressibility is preferred. It is desirable to compress the wool
for shipping and then have it recover rapidly and reliably to the desired size. When the
product is compressed, the binder holds firm at fiber-to-fiber intersections while the glass

30 fibers themselves flex. If the stress upon the fiber increases due to excessive compression,
the fiber breaks. Thus, current insulation products are limited in the amount of compression

possible while still attaining adequate recovery.
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Thus, commercial wool insulation products of glass fibers have focused upon
the use of short straight fibers, despite the various drawbacks in lattice nonuniformity, need
for binder and related environmental concerns, and limited compressibility. Accordingly, the
need remains for further improvements in wool insulation products to improve wool pack

5 properties, reduce cost and eliminate environmental concerns,
DISCLOSURE OF INVENTION

The present invention satisfies that need by providing a method and system

for collecting long glass fibers which provide substantial lattice uniformity, eliminate the
need for binder, and result in a wool pack structure which displays significant compressibility

10 and recovery, and reduced dustiness desired for commercial products.

As known in the production of conventional wool packs, short fibers will
become nested, entangled and intermingled to form a structure. In accordance with the
present invention, fibers are caused to behave differently, and collection tends to simply
stack them along side of each other, and thus form little structure via entanglement.

15 It has been found in the production of long glass fibers that control of the veil
and veil deposition is critical to collection of long fibers. Further, it has been found that
minimum disturbance of the veil during production and minimum disturbance of the fibers
collected therefrom, as disclosed herein, results in the production of commercially useful
long glass fiber wool packs. A direct forming method and system are disclosed which

20 achieve this end. While described with regard to preferred practice with long fibers, it is
understood that the method and apparatus may also be practiced with short fibers to achieve
similar results in orientation and fiber distribution.

In accordance with the present invention, the method for collecting long glass
fibers begins with providing a rotary fiberizing apparatus, and producing therewith a veil of

25 moving gases and long glass fibers. The veil may be also referred to herein as a column,
The veil travels in a generally downward direction, with the long fibers therein having a
generally spiral trajectory. The fibers are captured on at least two opposed first conveyor
surfaces with the long fibers interrelated or oriented thereon in a generally spiral relationship.
Thereafter, a wool pack of long fibers is formed while generally maintaining the spiral

30 relationship between the long glass fibers. Thus, the wool pack structure ultimately reflects

the orientation of fibers initially established in the veil by the fiberizer. Confining the veil to
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the desired shape of the pack has the profound effect of allowing the longer fibers to later be
formed and entangled into the preferred pack structure.

Further, in accordance with the present invention, a system is disclosed for
producing wool insulation products of long glass fibers including a long glass fiber collection

5 apparatus which enables collection of a commercially useful wool pack of long glass fibers.
The system includes at least two opposed foraminous first conveyors having first conveyor
surfaces positioned generally vertically below a rotary fiberizing apparatus. The rotary
fiberizer produces a veil of moving gases and long glass fibers, as discussed above, moving
in a generally downward direction with the long fibers having a generally spiral trajectory.

10 The first conveyor surfaces are in spaced relationship, positionable to intercept portions of
the veil, operable in downwardly converging directions of motion, and include first suction
apparatuses providing suction therethrough. Operation of these first conveyor surfaces in
downwardly converging directions of motion, while receiving the long glass fibers thereon,
separates the fiber forming gases by suction and captures the long fibers oriented thereon in
15 a generally spiral relationship.

Prior art methods of producing wool packs typically include lappers
alternately impacting the veil and scattering fibers; a long drop, typically eight to fifteen feet
(2.44 to 4.6 m), to the collection conveyor to promote uniform distribution of conventional
short fibers; and the application of binder, with its related environmental costs, for product

20 integrity. The present invention makes possible the elimination of both lappers and binder,
and provides a shorter drop to the first conveyor surfaces to control the veil, reducing
system height. Moreover, the shorter drop reduces the amount of air and gases which must
be handled and treated for environmental purposes. Rather than promoting random
scattering of fibers, the present invention achieves shape and uniform distribution of long

25 fibers in a wool pack by maintaining the generally spiral relationship of the fibers established
by the fiberizing process throughout wool pack production. This relationship is maintained
without destroying the openness of the fibers which assists in removing gases during
production, and provides good insulation value and recovery from compression in final
product. Sufficient entanglement exists in the long fibers collected as disclosed herein to

30 provide product integrity for later processing and packaging. Additional production steps
may be added to further shape or enhance the integrity of the wool pack depending on the

product application.
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Finally, the direct forming method of the present invention permits the wool
pack to be shaped and formed in a manner which eliminates the need for cutting the wool
pack, as is required with conventional production techniques.

The present invention is preferably practiced using long fibers. Long fibers

5 may be produced by conventional fiberizing techniques, or produced by new methods of
producing long, irregularly shaped fibers, such as the bi-component glass fibers and related
fiberizing techniques disclosed in co-pending and commonly assigned U.S. Patent
Application Serial No. 08/148,098, filed November 5, 1993, entitled DUAL-GLASS
FIBERS AND INSULATION PRODUCTS THEREFROM, by Houpt et al., which is

10 incorporated herein by reference.

As used herein, terms variously describing "wool packs of long fibers" refer
to wool packs having a substantial proportion of long fibers, generally 50% or more by
number or weight. Wool packs of long fibers may also include wool packs having somewhat
smaller percentages of long fibers (greater than approximately 10%), which demonstrate the

15 behavior of wool packs having higher percentages of long fibers.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a schematic view in perspective of the direct forming process of
the present invention.

Figure 2 is a schematic view in perspective of an alternative embodiment of

20 the direct forming process of the present invention.

Figure 3 is a schematic view in perspective of the veil of air and long fibers in
relation to the first conveyor surfaces.

Figure 4 is a schematic view in perspective of the conveyor surfaces and edge
guides of the present invention.

25 Figure 5 is a schematic view in perspective of an embodiment of an insulation
product including a wool pack produced in accordance with the present invention.
MODES FOR CARRYING QUT THE INVENTION

The method and system of the present invention may be used to produce
wool packs of long glass fibers as representatively shown in Figures 1 through 5.

30 Referring to Figures 1 and 2, it may be seen that the direct forming method
for collecting long glass fibers begins with providing a rotary fiberizing apparatus 11, and

producing therewith a veil 12 of moving gases 14 and long glass fibers 16. The veil 12 may
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be also referred to herein as a column. The veil 12 travels in a generally downward
direction, with the long fibers 16 therein having a generally spiral trajectory, as indicated

. generally. The long fibers 16 are captured on at least two opposed first conveyor surfaces
22 with the long fibers 16 generally oriented thereon in a generally spiral relationship.

5 Thereafter, a wool pack 48 of long fibers is formed while generally maintaining their
orientation.

Capturing the fibers includes receiving the long glass fibers 16 on the first
conveyor surfaces 22, and separating the gases 14 in the veil 12 therefrom by exhausting the
gases 14 through the first conveyor surfaces 22. The first conveyor surfaces 22, preferably

10 planar foraminous surfaces, are further operated in downwardly converging directions to
convey the long glass fibers 16 thus captured for forming into a wool pack 48. At their
downwardmost points, the first conveyor surfaces are separated by a gap 28, shown best in
Figure 3, which leads to a passage 30 formed by second conveyor surfaces 32.

Referring again to Figure;s 1 and 2, the forming of a wool pack 48 includes

15 forming a passage 30 with at least two second conveyor surfaces 32 in opposed, spaced
relationship. The long fibers 16 are conveyed by the first conveyor surfaces 22 into the
passage 30, and the wool pack 48 is shaped by its transit through the passage 30. During the
step of forming, the general orientation of fibers, i.e. a generally spiral relationship, between
the long fibers 16 on the first and second conveyor surfaces 22, 32 is preferably generally

20 maintained by suction through those surfaces. The suction further serves to cool the wool
pack, typically reducing the temperature an additional 100 to 200 degrees Fahrenheit (°F)
(38 to 93°C), which is significant where packaging follows directly from the direct-forming
process, as shown in Figure 2. However, as shown in Figure 1, the method may also be
practiced without applying suction to the second conveyor surfaces 32. The temperature of

25 the wool pack is typically in the range of 400 to 500°F (204 to 260°C), but can vary
therefrom.

Referring now to Figure 4, it is preferred that the step of forming a passage
30 includes forming a generally rectangular passage, as shown, by positioning at least two
opposed edge guides 40 in spaced relationship to generally define the sides of the passage

30 30.

Various additional steps may be performed in accordance with the present

invention to produce desired results in the wool pack directly formed therewith, and thus will
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vary from product to product. In that regard, referring to Figure 2, the step of forming may
be performed by operating the first conveyor surfaces 22 at a first speed, and operating the
second conveyor surfaces 32 at a second speed. Speed differences cause a degree of surface
entanglement between the long glass fibers 16, and thus somewhat interrupt the oriented

5 relationship of long fibers near the surface of the wool pack being formed. Greater
entanglement which results from greater speed differences provides additional definition to
the wool pack, but can produce some loss of recovery. It has been found that approximately
equal speeds tend to produce maximum recovery, i.e. where the speed of the first conveyor
surface 22 is approximately % to 1% times the speed of the second conveyor surface 32.

10 Both Figures 1 and 2 show that the steps of capturing the fiber orientation
and forming a wool pack of long fibers are preferably performed sequentially in a generally
vertical direction. Figure 1 further shows that downstream from passage 30 the step of
forming may further include receiving the wool pack 48 from the passage 30 on at least one
third conveyor surface 42, and conveying the wool pack 48 on the third conveyor surface 42

15 in a generally horizontal direction. By generally horizontal, it is understood that the third
conveyor surface 42 can be slightly inclined or declined.

In addition, further steps may be performed down line to provide additional
shape or other properties or characteristics to the wool pack 48. In this regard, Figure 2
does not include the third conveyor surface 42, but illustratively shows a further step of

20 shaping the wool pack to form a product. As shown, the wool pack 48 can be encapsulated
with any suitable type of film, such as film 52. The wool pack may further be cut into
individual units, such as insulation batts, prior to packaging. The product can be packaged
by any suitable means, such as roll up apparatus 54. Referring to Figure 5, an insulation batt
56 of long glass fibers directly formed in accordance with the present method is shown. It is

25 understood that the batt 56 can be covered by film 52 or other exterior facing 58, many of
which are known in the art.

In contrast with prior art practices which disturb the veil, and randomly
scatter short fibers on a collecting conveyor, the present invention seeks to capture the flow
of long glass fibers with minimal disturbance of the veil and the fiber orientation captured on

30 the conveyor surfaces. Collection closer to the spinner helps preserve the veil. As the veil

reaches the first conveyor surfaces 22, the flow of fiber forming gases assists in nesting and
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some initial entanglement of the generally oriented fibers. However, the oriented fibers have
little structure via entanglement, and remain open.

Direct forming a wool pack 48 in accordance with the method set forth herein
by constraining the fibers against movement with conveyor surfaces 22, 32 further forms

5 pack shape and structure while maintaining the openness of the fibers, the generally uniform
distribution, and the general orientation of fibers in the pack.

Openness not only helps in removing gases during the direct forming process,
but provides good insulation values and aids in recovery in final products. As a result,
additional steps may be performed in capturing the fibers to facilitate desired properties of

10 the wool pack to be formed.

Referring again to Figure 4, it is seen that capturing the long glass fibers may
include collecting a stack of fibers, referred to herein as a dynamic stack 18, column or a
loaf, where the fibers 16 intercept the first conveyor surfaces 22. A somewhat gentle
collection of the fibers is preferred, to avoid densifying the stack 18. The dynamic stack 18

15 will have a stack thickness, t, which is defined from the top of the stack 18 to first conveyor
surfaces 22 approximately vertically therebelow. If the dynamic stack 18 is too high, it
becomes difficult to manage and control. Thus, one critical dimension in stack formation is
its thickness, t. A second dimension of interest is the distance, d, from the bottom of the
rotary fiberizing apparatus 11 to the top of the stack. It is desirable for removal of gases that

20 the distance d be as small as possible to reduce the volume of gas removal. The distance d is
desirably chosen so as to minimize interference with the fiberizer process, and thus cannot be
too short. As well, if distance d is too short, a higher density stack 18 results. Asd
increases, the velocity of the veil 12 decreases, so that distance d may be established to
capture the long fibers Without excessive compaction which destroys openness of the fibers.

25 Thus, the step of capturing can include controlling the thickness of the
dynamic stack 18. It has been found that this may be performed in several ways, or a
combination of ways, in addition to varying the distance, d. For example, thickness, t, may
be controlled by varying the speed at which the first conveyor surfaces 22 convey the long
fibers 16 in a generally converging downward direction. Control of "line speed" is a primary

30 manner of controlling the thickness, t. Another way is by varying the suction through the
first conveyor surfaces 22. However, varying the suction can affect fiber compaction,

product recovery, uniformity of weight, and rectangularity of cross-section of the wool pack.
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A third way to control thickness, t, is by varying the angle of at least one of the first
conveyor surfaces 22 relative to the generally downward direction of the veil 12. In general,
one purpose of placing the first conveyors 22 at an angle is to manage and contro! the stack
18. However, where the angle of only one surface is varied, a non-uniform stack can result.
5 The gap 28 between the first conveyor surfaces 22 also cooperates with these other factors
in controlling stack formation and thickness, t. Finally, thickness t can be affected by varying
the speed of third conveyor surface 42.
It has also been noted that the veil 12 may tend to wander slightly in its
downward travel to the first conveyor surfaces, and management of the veil 12 is desirable.

10 In this regard, the step of capturing the fibers may further include adjusting the first
conveyor surfaces 22 in other ways. Thus, the step of capturing may further include
adjusting laterally the position on the first conveyor surfaces 22 at which the dynamic stack
18 is collected. Lateral adjustment in direction may be performed in the x and z directions
shown in Figure 4, where x is the left-right direction, z is horizontal movement toward and

15 away from the viewer, and y is vertical movement. Adjustment in the x direction also affects
the height at which the first conveyor surface 22 intercepts the veil 12, and can either correct
or induce nonuniformity in the formation of the stack 18.

As further shown in Figure 3, a more subtle effect on the travel of the veil 12
may be exerted by varying the suction applied through the first conveyor surfaces, or by

20 varying the angle of at least one first conveyor surface 22 to bring the suction pressure closer
to influence the general downward travel of the veil 12. That is, the steeper the first
conveyors, the more influence suction has on the veil 12.

Finally, it is noted that the long fibers preferred in practicing the present
invention produce wool packs with reduced dustiness desired for commercial products.

25 Long fibers are the result of a fiberizing process where the forces on the fiber exceed the
tensile strength of the fiber in only a few places rather than in many places. Reduced
numbers of very short, "dusty" particles result from the attenuation process, and the resulting
products of long fibers have reduced dust levels.

Referring again to Figures 1 and 2, in accordance with the present invention,

30 a system 10 is disclosed for producing wool insulation products of long glass fibers 16
including a long glass fiber collection apparatus 20 which enables collection of a

commercially useful wool pack 48 of long glass fibers. The system 10 includes at least two
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opposed, preferably foraminous, first conveyors 24 having first conveyor surfaces 22
positioned generally vertically below a rotary fiberizing apparatus 11. The first conveyor
surfaces 22 are positionable to intercept portions of the veil 12 produced by the fiberizer
moving in a generally downward direction with long glass fibers therein having a generally
5 spiral trajectory. The first conveyor surfaces 22 are in spaced relationship, and operable in
- downwardly converging directions of motion, and include first suction apparatus 26
providing suction therethrough. The gap 28 between the first conveyor surfaces 22 is
preferably approximately 7 to 14 inches (178 to 356 mm) wide, and their angle relative to
vertical is preferably approximately O to 25 degrees. These dimensions are preferable, and

10 may vary therefrom, as long as the desired result is achieved. The first conveyor surfaces 22
are preferably foraminous belts which are somewhat more open than typical collection belts
used with conventional fibers and binders. Typical foraminous belts are designed to block
the transit of binder which is sprayed into the veil 12 during the fiberizing process. Asno
binder is required in accordance with the present invention, more open foraminous belts may

15 be used, which further facilitates removal of gases therethrough by suction. The more open
belts are also easier to clean. Because the glass fibers collected thereon are long, they do not
pass through the openings.

The first suction apparatus 26 separates gases 14 from the long glass fibers
16 in cooperation with the first conveyor surfaces 22 operating in downwardly converging

20 directions, to capture the long fibers thereon in a generally spiral relationship. The first
suction apparatus 26 includes a suction plenum, as known in the art and a suction line
leading to a source of vacuum. The suction line preferably includes flexible sections to allow
adjustments in conveyor surface positions described herein, and further preferably includes a
device for varying the amount of suction, such as a control valve, baffle, or other device.

25 The distance from the fiberizing apparatus 11 and the first conveyor surfaces
22 in accordance with the present invention is significantly less than in conventional systems.
To enhance random deposition of short fibers, conventional systems allow the veil to drop
typically eight to fifteen feet (2.44 to 4.6 m). In accordance with the present invention, the
drop, generally less than eight feet, is preferably approximately two to six feet (0.61 to 1.83

30 m), but can be more, if needed. The short drop not only inhibits disturbance of the veil 12, it

reduces the amount of air and gas which must be exhausted out the first conveyor surfaces
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22. This, in turn, reduces the volume of gases which must be handled by plant environmental
systems, and reduces related treatment costs.

As shown in Figure 4, at least one of the first conveyor surfaces 22 is ‘
preferably laterally adjustable in the x and/or z direction, and/or vertically adjustable in the y

5 position. As shown in Figure 3, the angle of inclination relative to vertical of at least one of
the first conveyor surfaces 22 is preferably variable. In addition, it is preferred that the first
conveyor surfaces 22 are operable at different speeds. The particular drive mechanisms for
such adjustments is not critical to the present invention, and automatic or manual adjustment
is contemplated.

10 Referring again to Figures 1 and 2, the long glass fiber collection apparatus
20 further includes at least two second conveyor surfaces 32 in opposed, spaced relationship
defining a passage 30, and positioned to receive long fibers conveyed by the first conveyor
surfaces 22. In Figure 1, the first conveyors 24 include both the first and second conveyor
surfaces 22, 32, while in Figure 2, the first conveyors 24 include only the first conveyor

15 surfaces 22, and the apparatus 20 includes separate second conveyors 24 which include the
second conveyor surfaces 32.

As shown in Figure 2, the second conveyor surfaces 32 preferably further
include second suction apparatus 36 positioned thereunder to maintain the general
relationship of the long fibers 16 on the second conveyor surfaces 32. It is understood that

20 suction may also be applied to the second conveyor surface 32 in Figure 1. The second
suction apparatus 36 is of like design as the first suction apparatus 26 described above.
Other aspects of the second conveyor surfaces 32 are similar to first conveyor surfaces 22,
as well. The second conveyor surfaces 26 preferably include foraminous belts, and are
adjustably positionable in like fashion as the first conveyor surfaces 36. The second

25 conveyor 32 surfaces forming the passage 30 are preferably generally parallel, but may also
be in a slightly converging or diverging relationship.

The first and second conveyor surfaces 22, 32 are preferably planar, as planar
surfaces have been found to enhance capture of the long glass fibers. However, convex and
concave surfaces may also be used, but have a tendency to disturb the interrelationships

30 between the long fibers 16 on the surfaces of the stack 18 as the glass fibers are conveyed on
the surfaces 22. Such disturbance, however, may be desirable in some product applications.

In the extreme, where convex drum surfaces are used for the first or second conveyor
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surfaces 22, 32, transition sections between the first and second conveyor surfaces 22, 32 are
required to pass the fibers 16 therebetween. Second conveyor surfaces 32 could also be a
fixed plate, preferably low-friction, or a freely rotatable belt.
Referring now to Figure 4, the passage 30 may be further defined by the
5 system of claim 11 further comprising at least two edge guides 40 in opposed, spaced
relationship generally defining the width 38 of the passage 40. For a given set of conveyor
surface speeds, there is an ideal gap 28 and width 38 giving shape and recovery at desired
levels. The edge guides 40 may be wheels (by way of example, not limitation, 16 inch
[406.4 mm] diameter, 2-5 inch [51-127 mm] width wheels), rollers or planar surfaces (not
10 shown), fixed or moveable, smooth or foraminous, with or without suction applied. The
edge guides 40 may either be driven by drive means 41, preferably driven at the same speed
as second conveyor surfaces 32, or freely rotatable, e.g. mounted on low-friction bearings.
In any case, it is intended that minimal entanglement of the long fibers 16 result from the
contact, as the edge guides 40 rather shape the hot long glass fibers 16 moving through the
15 passage 30. To this end, it is preferred that the edge guides 40 have smooth surfaces, which
are freely rotatable to move at the same speed as the second conveyor surfaces 32. It has
been found that freely rotatable wheels provide desirable forming for the edges of the wool
pack 48.
In this regard, the width of freely rotatable wheels used as edge guides 40 has
20 been found to have a large impact on the resulting pack shape. With a wheel width of about
127 mm (5 inches) appearing optimal for a gap 28 of generally 178 mm (7 inches) to 330
mm (13 inches). Substantially rectangular wool packs have been formed requiring no further
shaping or forming prior to further packaging, as illustratively shown in Figure 2.
As may be seen best in Figure 5, the wool pack 48 emerges from the system
25 10 of the present invention with fibers 16 generally oriented and generally uniformly
distributed throughout a significant portion of the wool pack. The system captures the
generally spiral relationship between the long glass fibers established in the veil by the rotary
fiberizing apparatus, but more importantly maintains the orientation of the fibers to permit
directly forming a wool pack 48 from the veil 12. In the final wool pack 48, the fibers 16
30 may be loosely described as being generally oriented about the longitudinal axis 59 of the

wool pack 48. The resulting product has significant lattice uniformity, and desirable
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recovery and compressibility, and makes possible the use of long glass fibers 16 in
commercial glass wool products.

The present invention may be practiced using long fibers produced by
conventional fiberizing techniques, as well as long, irregularly shaped bicomponent fibers and

5 fiberizing techniques which are the subjects of commonly assigned and co-pending U.S.
Patent Application Serial No. 08/148,098 previously incorporated herein by reference.

While described with regard to preferred practice with long fibers, it is
understood that the principles and practices of the method and system of the present
invention may also be employed to achieve similar results in orientation and distribution of

10 short fibers, and fibers of materials other than glass.

While certain representative embodiments and details have been shown for
purposes of illustrating the invention, it will be apparent to those skilled in the art that
various changes in the method and system disclosed herein may be made without departing
from the scope of the invention, which is defined in the appended claims.

15

20

25

30
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CLAIMS

1. A method for collecting fibers comprising:

providing a rotary fiberizing apparatus,
producing therewith a veil of moving gases and fibers, said veil
5 traveling in a generally downward direction, and said fibers therein having a generally
spiral trajectory;
capturing said fibers oriented in a generally spiral relationship upon at
least two opposed first conveyor surfaces; and
forming a wool pack of fibers while generally maintaining the
10 orientation of said fibers.
2. The method of claim 1 wherein said step of capturing includes:
receiving the veil at first conveyor surfaces operating in downwardly
converging directions; and
separating the gases from the fibers by exhausting gases through said
15 first conveyor surfaces.
3. The method of claim 1 wherein said step of capturing comprises
capturing said fibers on planar first conveyor surfaces.
4, The method of claim 3 wherein said step of receiving is performed at
a distance less than eight feet (2.44 m) below said rotary fiberizing apparatus.
20 5. The method of claim 1 wherein the step of capturing further
comprises:
collecting said fibers in a stack on said first conveyor surfaces; and
controlling the thickness of said stack.
6. The method of claim 1 wherein the step of forming comprises forming
25 a generally rectangular pack.
7. The method of claim 6 wherein the step of forming comprises
controlling the width of said generally rectangular pack.
8. The method of claim 1 wherein:
said step of forming a wool pack includes:
30 forming a passage with at least two second conveyor surfaces

in opposed, spaced relationship;

.14-



WO 95/30787 PCT/US95/04117

conveying said fibers with said first conveyor surfaces into
said passage; and
generally maintaining the orientation of said fibers on said first
and second conveyor surfaces by suction through said first and second
5 conveyor surfaces to form a wool pack.
9. The method of claim 1 wherein said steps of capturing said fibers and
forming a wool pack of fibers are performed sequentially in a generally vertical direction.
10.  The method of claim 1 wherein said step of producing a veil of
moving gases and fibers, includes producing fibers from the group consisting of: short
10 fibers, long fibers, or combinations thereof.
11. A method for collecting fibers comprising:
providing a rotary fiberizing apparatus;
producing therewith a veil of moving gases and fibers, said veil
traveling in a generally downward direction, and said fibers therein having a generally
15 spiral trajectory;
capturing said fibers on at least two opposed first conveyor surfaces
with said fibers oriented thereon in a generally spiral relationship, said step of
~ capturing including;
receiving said fibers on planar, foraminous first conveyor
20 surfaces operating in downwardly converging directions; and
separating gases from said fibers by exhausting gases through
said first conveyor surfaces; and
forming a wool pack of fibers while generally maintaining the
orientation of said fibers, said step of forming a wool pack including:
25 forming a passage with at least two second conveyor surfaces
in opposed, spaced relationship;
conveying said fibers with said first conveyor surfaces into
said passage; and
generally maintaining the orientation of said fibers on said first
30 and second conveyor surfaces by suction through said first and second

conveyor surfaces to form a wool pack.
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12.  The method of claim 11 wherein said steps of capturing said fibers
and forming a wool pack of fibers are performed sequentially in a generally vertical direction.
13. A method for collecting fibers comprising:
providing a rotary fiberizing apparatus;

5 producing therewith a veil of moving gases and fibers, said veil
traveling in a generally downward direction, and said fibers therein having a generally
spiral trajectory;

capturing said fibers in an orientation generally established in said veil
on at least two opposed first conveyor surfaces, said step of capturing including:
10 substantially removing the gases produced with said fibers in
said veil by exhausting gases through said first conveyor surfaces; and
generally maintaining the orientation of said fibers remaining
on said first conveyor surfaces; and
forming a wool pack of fibers while generaily maintaining the
15 orientation of said fibers;
whereby a wool pack is formed wherein generally oriented fibers are
generally uniformly distributed.
' 14.  The method of claim 13 wherein said step of producing a veil of
moving gases and fibers, includes producing fibers from the group consisting of: short
20 fibers, long fibers, or combinations thereof.
15. A system for producing wool insulation products of long fibers
including a fiber collection apparatus comprising:
at least two opposed first conveyors having foraminous first conveyor
surfaces positioned generally vertically below a rotary fiberizing apparatus which
25 produces a veil of moving gases and long fibers, said veil traveling in a generally
downward direction, and said long fibers therein having a generally spiral trajectory
wherein:
said first conveyor surfaces are in spaced relationship,
positionable to intercept portions of said veil, and operable in downwardly
30 converging directions of motion; and
said at least two conveyors include first suction apparatuses

providing suction through said first conveyor surfaces;
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whereby operation of said first conveyor surfaces in downwardly
converging directions of motion while receiving said long fibers thereon separates
gases from said fibers and captures said long fibers thereon in a generally oriented
relationship.
5 16.  The system of claim 15 wherein said first conveyor surfaces are planar
surfaces positioned at angles relative to said generally downward direction.

17. The system of claim 15 further comprising at least two second
conveyor surfaces in opposed, spaced relationship defining a passage, and positioned to
receive fibers conveyed by said first conveyor surfaces.

10 18.  The system of claim 16 wherein:
said at least two second conveyor surfaces include second suction
apparatus positioned thereunder to maintain the general relationship of said fibers on
said second conveyor surfaces; and
at least one of said first and second suction apparatuses are variably
15 operable to vary the amount of suction, respectively, through at least one of said first
and second conveyor surfaces.
19.  The system of claim 16 wherein:

said system includes second conveyors having said second conveyor

surfaces; and
20 the speed of operation of at least one of said first and second
conveyor surfaces is variably adjustable.
20.  The system of claim 16 wherein at least one of said first and second
conveyor surfaces is adjustably positionable in at least one direction of movement.
21. A wool pack comprising a substantial proportion of fibers having a
25 general fiber orientation as viewed in cross-section generally along the longitudinal axis of
said wool pack.
22.  The wool pack of claim 21 wherein said fiber orientation comprises a
generally spiral fiber orientation.
23.  The wool pack of claim 21 wherein at least ten percent or more of

30 said fibers comprise long fibers.

-17-



WO 95/30787 PCT/US95/04117

1/4



WO 95/30787 PCT/US95/04117

= — 26
36 —
20—~ - —
34 = )= 36
32 34
=
30 ;:_/ A _}l =
48 = 77 ’ Y—1 -s2
= / / //

FIG-2  §Z z

54

|

I

2/4



PCT/US95/04117

WO 95/30787

FIG-3




PCT/US95/04117

WO 95/30787

FIG-5

a/4



INTERNATIONAL SEARCH REPORT

Inter  nal Application No

PCT/US 95/04117

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 DO4H1/74

According to International Patent Classification (IPC) or to hoth national classification and IPC

B. FIELDS SEARCHED

IPC 6 DO4H

Minimum documentation searched (classification system followed by classificaion symbols)

Documentation searched other than minimum docurnentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

December 1969

see column 2, line 55 - column 3, 1ine 60

Category * | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US-A-4 280 253 (HOLT DENNIS S) 28 July 1,2,5,6,
1981 9
see whole document
Y W0,A,92 10602 (ROCKWOOL INT) 25 June 1992 1,2,5,6,
9
A see whole document 20,21
A US-A-3 481 005 (OWENS JOHN E ET AL) 2 1-3,16,

18

D Further documents are listed in the continuation of box C.

E Patent family members are listed in annex.

* Special categories of cited documents

*A’ document defining the general state of the art which is not
considered to be of particular relevance

°E’ carlier document but published on or after the international
filing date

'L’ document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

0" document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the international filing date but
later than the priority date claimed

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m&ts, such combination being obvious to a person skilled
in the art.

“&" document member of the same patent family

Date of the actual completion of the international search

28 August 1995

Date of mailing of the international search report

14.09.95

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+ 31-70) 340-3016

Authorized officer

V Beurden-Hopkins, S

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

formation on patent family members

Interr  °nal Application No

PC1/US 95/04117

US-A-3481005

Patent document Publication Patent family Publication
cited in search report date member(s) date
US-A-4280253 28-07-81 NONE
W0-A-9210602 25-06-~92 AT-T- 113087 15-11-94

AU-A- 9080591 08-07-92
CA-A- 2095532 08-06-92
DE-D- 69104730 24-11-94
DE-T- 69104730 04-05-95
EP-A- 0560878 22-09-93
ES-T- 2062884 16-12-94
FI-A- 932566 04-06-93
02-12-69 NL-A- 6814735 27-12-68

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

