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(57) Abstract: In the description and drawings methods and apparatus for the compression and winding of a plurality of over-
lapped fibrous blankets are disclosed. The methods and apparatus may allow a leading edge of a trailing blanket to be overlapped
with a trailing edge of a leading blanket that is being wound by a compressing winder assembly. As the compressing winder as-
sembly winds the leading blanket, the trailing blanket may be moved downstream by the leading blanket and an overlapped por-
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ATTORNEY REFERENCE: ZM921-09092
CROSS-REFERENCE TO RELATED DOCUMENTS

[0001] This international patent application claims priority to and benefit from (under the
Paris Convention Treaty) U.S. Patent Application Serial Number 12/634,317, filed on 09
December 2009.

TECHNICAL FIELD
[0002] This invention is directed generally toward the accumulation of a plurality of fibrous
blankets into a roll of fibrous blankets. More particularly, various inventive methods and
apparatus disclosed herein pertain to the compression and winding of a plurality of

overlapped fibrous blankets into a single roll of fibrous blankets.
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BACKGROUND OF THE INVENTION
[0003] Fiberglass filter media may be manufactured in a number of forms for supplying to an

end user, such as, for example, a pad, a sheet, and a blanket. A fiberglass pad may be, for
example, approximately five square feet or less in size and may be prepared for supplying to
a user by stacking a plurality of pads on one another and compression packing the pads into a
bag, box, or other container. A fiberglass sheet may be, for example, hundreds of feet in
length and may be prepared for supplying to a user by winding the sheet into a single roll. A
fiberglass blanket may be, for example, approximately three to forty feet in length. A
fiberglass blanket may be used in a number of applications such as, for example, paint and/or
varnish arresting. A fiberglass blanket may be prepared for supplying to a user by folding the
blanket and stacking the folded blanket with a plurality of other folded blankets and
compression packing and/or vacuum packing the blankets into a bag, box, or other container.
SUMMARY OF THE INVENTION

[0004] The present disclosure is directed toward the accumulation of a plurality of fibrous
blankets into a roll of fibrous blankets, and more specifically, to the compression and winding
of a plurality of overlapped fibrous blankets into a single roll of fibrous blankets. For
example, the method and apparatus may allow a leading edge of a trailing blanket to be
overlapped with a trailing edge of a leading blanket that is wound by a compressing winder
assembly. As the compressing winder assembly winds the leading blanket, the trailing
blanket may be moved downstream by virtue of it overlapping with the leading blanket and
the overlapped portion of the two blankets may move through a compression zone of a
winder feed chute.

[0005] Generally, in one aspect, an apparatus for the compression and winding of a plurality
of overlapped fibrous blankets into a single roll comprises a conveyor, a winder feed chute,
and a compressing winder assembly. The conveyor has a downstream fibrous blanket
unloading area. The winder feed chute is downstream from the conveyor and has a stationary
relatively smooth upper compression surface and a stationary relatively smooth lower
compression surface in spaced relation to one another. The lower compression surface and
the upper compression surface define a winder feed chute entrance and a winder feed chute
exit. The winder feed chute entrance is in communication with the unloading area of the
conveyor. At least a portion of the spacing between the lower compression surface and the

upper compression surface is sufficient to allow two overlapped fibrous blankets moving
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thereby to be compressed together. The compressing winder assembly is downstream from
the winder feed chute and in communication with the winder feed chute exit.

[0006] In some embodiments the compressing winder assembly includes at least one upper
roller and at least one lower roller. In versions of these embodiments the compressing winder
assembly includes a mandrel flanked by the at least one upper roller and the at least one
lower roller.

[0007] In some embodiments the lower compression surface and the upper compression
surface are spaced apart moreso proximal the winder feed chute entrance than proximal the
winder feed chute exit.

[0008] In some embodiments a staging area is interposed between the fibrous blanket
unloading area and the winder feed chute entrance. In versions of these embodiments the
staging area has a stationary staging area bottom surface. Optionally, the stationary staging
area bottom surface is substantially in line with the fibrous blanket unloading area and the
lower compression surface of the winder feed chute.

[0009] In some embodiments the lower compression surface and the upper compression
surface are parallel one another during at least the portion of the spacing therebetween that is
sufficient to allow two overlapped fibrous blankets moving thereby to be compressed
together.

[0010] Generally, in another aspect, an apparatus for the compression and winding of a
plurality of overlapped fibrous blankets into a single roll comprises a staging area, a winder
feed chute, and a compressing winder assembly. The staging area has a stationary staging
area bottom surface. The winder feed chute is downstream from the staging area and has a
stationary relatively smooth upper compression surface and a stationary relatively smooth
lower compression surface in spaced relation to one another. The lower compression surface
and the upper compression surface define a winder feed chute entrance and a winder feed
chute exit. The winder feed chute entrance is in communication with the stationary staging
area bottom surface. At least a portion of the spacing between the lower compression surface
and the upper compression surface is sufficient to allow two overlapped fibrous blankets
moving thereby to be compressed together. The compressing winder assembly is
downstream from the winder feed chute and in communication with the winder feed chute

exit.
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[0011] In some embodiments the lower compression surface and the upper compression
surface are spaced apart moreso proximal the winder feed chute entrance than proximal the
winder feed chute exit.

[0012] In some embodiments the stationary staging area bottom surface is substantially in
line with the lower compression surface of the winder feed chute.

[0013] In some embodiments the stationary staging area has sidewalls extending upwardly
from the stationary staging area bottom surface, each of the sidewalls substantially in line
with one side of the winder feed chute entrance.

[0014] Generally, in another aspect, a method of compressing and winding a plurality of
similarly sized fibrous blankets into a single roll comprises feeding a plurality of fibrous
blankets onto a conveyor moving downstream toward a winder feed chute having a stationary
winder feed chute compression zone. The method further comprises allowing a leading
portion of a first blanket of the plurality of fibrous blankets to pass from the conveyor,
through the winder feed chute, and engage a compressing winder assembly located
downstream of the winder feed chute. When the first blanket engages the compressing
winder assembly, the compressing winder assembly begins to wind the first blanket and
thereby pulls a trailing portion of the first blanket downstream. The method further
comprises overlapping a leading portion of a second blanket of the plurality of fibrous
blankets with the trailing portion of the first blanket prior to the trailing portion of the first
blanket entering the winder feed chute compression zone. The method further comprises
allowing the leading portion of the second blanket to be pulled through the winder feed chute
by the first blanket and engage the compressing winder assembly. When the second blanket
engages the compressing winder assembly, the compressing winder assembly begins to wind
the second blanket and thereby pulls a trailing portion of the second blanket downstream.
The method further comprises overlapping a leading portion of a third blanket of the plurality
of fibrous blankets with a trailing portion of the second blanket prior to the trailing portion of
the second blanket entering the winder feed chute compression zone. When the third blanket
engages the compressing winder assembly, the compressing winder assembly begins to wind
the third blanket and thereby pulls a trailing portion of the third blanket downstream.

[0015] In some embodiments the first blanket, the second blanket, and the third blanket are
elongated blankets each having an elongated length extending from the leading portion
thereof to the trailing portion thereof, and the amount of overlap between the second blanket

and the first blanket and the amount of overlap between the second blanket and the third
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blanket is less than one fourth of the elongated length of any of the first blanket, the second
blanket, or the third blanket.

[0016] In some embodiments the amount of overlap between the second blanket and the first
blanket and the amount of overlap between the third blanket and the second blanket is less
than one tenth of the elongated length of any of the first blanket, the second blanket, or the
third blanket.

[0017] In some embodiments the first blanket, the second blanket, and the third blanket are
elongated blankets each having an elongated length extending from the leading portion
thereof to the trailing portion thereof, and the amount of overlap between the second blanket
and the first blanket and the amount of overlap between the second blanket and the third
blanket is at least approximately half the circumference of the single roll and less than the
circumference of the single roll.

[0018] In some embodiments the winder feed chute compression zone has a relatively
smooth stationary upper compression surface and a relatively smooth stationary lower
compression surface in spaced relation to one another. In versions of these embodiments the
lower compression surface and the upper compression surface are in a tapered spaced relation
to one another.

[0019] In some embodiments a staging area is interposed between the conveyor and the
winder feed chute. In versions of these embodiments the staging area has a stationary staging
area bottom surface substantially in line with the lower compression surface.

[0020] In some embodiments the leading portion of the second blanket is overlapped atop the
trailing portion of the first blanket. In some embodiments the trailing portion of the first
blanket is overlapped atop the leading portion of the second blanket.

[0021] Generally, in another aspect, a method of compressing and winding a plurality of
similarly sized fibrous blankets into a single roll comprises delivering a plurality of fibrous
blankets to a staging area adjacent a winder feed chute having a stationary relatively smooth
stationary upper compression surface and a stationary relatively smooth stationary lower
compression surface in spaced relation to one another. The upper compression surface and
the lower compression surface define a feed chute compression zone. The method further
comprises allowing a leading portion of a first blanket of the plurality of fibrous blankets to
pass from the staging area, through the winder feed chute, and engage a compressing winder
assembly located downstream of the winder feed chute. When the first blanket engages the

compressing winder assembly, the compressing winder assembly begins to wind the first
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blanket and thereby pulls a trailing portion of the first blanket downstream. The method
further comprises overlapping a leading portion of a second blanket of the plurality of fibrous
blankets with the trailing portion of the first blanket prior to the trailing portion of the first
blanket entering the winder feed chute compression zone. The method further comprises
allowing the leading portion of the second blanket to be pulled through the winder feed chute
by the first blanket and engage the compressing winder assembly. When the second blanket
engages the compressing winder assembly, the compressing winder assembly begins to wind
the second blanket and thereby pulls a trailing portion of the second blanket downstream.
The method further comprises overlapping a leading portion of a third blanket of the plurality
of fibrous blankets with a trailing portion of the second blanket prior to the trailing portion of
the second blanket entering the winder feed chute compression zone. When the third blanket
engages the compressing winder assembly, the compressing winder assembly begins to wind

the third blanket and thereby pulls a trailing portion of the third blanket downstream.

BRIEF DESCRIPTION OF THE ILLUSTRATIONS

[0022] In the drawings, like reference characters generally refer to the same parts throughout
the different views. Also, the drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the invention.

[0023] Figure 1 is a side sectional view of an embodiment of an apparatus for compressing
and winding a plurality of overlapped fibrous blankets, showing three fibrous blankets in a
first position.

[0024] Figure 2 is a close up side sectional view of the apparatus for compressing and
winding a plurality of overlapped fibrous blankets of Figure 1, showing two of the three

fibrous blankets of Figure 1 later in time in a second position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0025] It is to be understood that the invention is not limited in its application to the details of
construction and the arrangement of components set forth in the following description or
illustrated in the drawings. The invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is to be understood that the
phraseology and terminology used herein is for the purpose of description and should not be

2% <<

regarded as limiting. The use of “including,” “comprising,” or “having” and variations
thereof herein is meant to encompass the items listed thereafter and equivalents thereof as

well as additional items. Unless limited otherwise, the terms “connected,” “coupled,” “in
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communication with” and “mounted,” and variations thereof herein are used broadly and
encompass direct and indirect connections, couplings, and mountings. In addition, the terms
“connected” and “coupled” and variations thereof are not restricted to physical or mechanical
connections or couplings.

[0026] Furthermore, and as described in subsequent paragraphs, the specific mechanical
configurations illustrated in the drawings are intended to exemplify embodiments of the
invention and that other alternative mechanical configurations are possible.

[0027] Referring now to Figure 1 and Figure 2, various embodiments of methods and
apparatus for the compression and winding of a plurality of overlapped fibrous blankets into a
roll of fibrous blankets will be described in detail. Referring initially to Figure 1, an
embodiment of an apparatus 10 for the compression and winding of a plurality of overlapped
fibrous blankets into a single roll includes an endless conveyor 20. The endless conveyor 20
has a fibrous blanket unloading area 21 adjacent, in communication with, and upstream from
a staging area 30. The depicted endless conveyor 20 rotates about a pulley 26 and has a
conveyor forward run 22 and a conveyer rearward run 24. A leading end of a fibrous mat 5C
is visible atop the conveyor 20 and is moving in a downstream direction on the conveyor
forward run 22 toward the staging area 30. The trailing end of the fibrous mat SC may be
provided on the conveyor 20 upstream of the leading end or may still be in process upstream.
One or more additional fibrous mats may also be provided upstream of the fibrous mat 5C on
conveyor 20 or one or more additional conveyors, as desired.

[0028] The staging area 30 is provided downstream of the conveyor 20 and is positioned to
receive fibrous mats unloaded from the fibrous blanket unloading area 21 of the endless
conveyor 20. The staging area 30 is upstream from a winder feed chute 40 and is in
communication with the winder feed chute 40. The staging area 30 area has a stationary
staging area bottom surface 32 substantially in line with the conveyor forward run 22 and
also substantially in line with a portion of a relatively smooth lower compression surface 47
of the winder feed chute 40. In the depicted embodiment the staging area bottom surface 32
and the lower compression surface 47 are formed from two different parts. In alternative
embodiments the staging area bottom surface 32 and the lower compression surface 47 may
be integrally formed with one another. The staging area 30 also has a staging area sidewall
34 on each lateral side thereof extending upwardly from the staging area bottom surface 32
and in a direction generally parallel with the movement of the fibrous mat SC on conveyor

20. Only one staging area sidewall 34 is visible in Figure 1 and Figure 2 since a section view
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of the apparatus 10 is shown. In some embodiments some or all of the staging area 30 may
be manufactured from a relatively rigid and smooth material, such as, for example, polished
stainless steel or sheet metal. In some embodiments the distance between opposed staging
area sidewalls 34 may be similar to the width of a fibrous mat and/or may be similar to the
width of the winder feed chute 40. In some embodiments the sidewalls 34 may act as a jig in
aligning fibrous mat 5b as it approaches the chute 40, thereby assisting to square the overlap
between fibrous mat 5a and fibrous mat 5b.

A fibrous mat 5B is depicted on the staging area 30, with a majority of the fibrous mat
5B atop the staging area bottom surface 32. The leading edge of the fibrous mat 5B is shown
atop a trailing edge of a fibrous mat 5SA, thereby forming a mat overlap portion 6. In
alternative embodiments the trailing edge of the fibrous mat SA may be atop the leading edge
of the fibrous mat 5B to thereby form a mat overlap portion 6. In some embodiments one or
both of the mats SA and 5B may be manually adjusted by an operator to create the overlap
portion 6. In other embodiments one or more device may be additionally or alternatively
used to create the overlap portion 6. For example, in some embodiments the apparatus 10
may employ a variable speed conveyor 20 in combination with an inclined ramp interposed
between the conveyor 20 and the staging area 30. The speed of the conveyor 20 may be
selectively varied in order to overlap a leading edge of a trailing fibrous mat atop a trailing

edge of a leading fibrous mat.

[0030] In some embodiments the staging area 30 may be omitted. For example, in some

embodiments the endless conveyor 20 may be provided immediately adjacent to and directly
feed the winder feed chute 40. In those embodiments, for example, a user or one or more
device may be used to create an overlap portion 6 before or proximal to the time a trailing
edge of a leading fibrous mat enters the winding feed chute 40. In some embodiments the
endless conveyor 20 may be omitted. For example, in some embodiments fibrous mats may
be otherwise provided to staging area 30. In those embodiments, for example, fibrous mats
may be manually provided to staging area 30 or a declined ramp may provide fibrous mats to

the staging area.

[0031] The winder feed chute 40 is provided downstream of the staging area 30 and the

conveyor 20 and has a winder feed chute entrance 42 and a winder feed chute exit 44. The
winder feed chute entrance 42 is positioned to receive fibrous mats from the staging area 30.
The winder feed chute exit 44 is proximal a compressing winder assembly 50 and positioned

to allow fibrous mats exiting therefrom to be fed to the compressing winder assembly 50.
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The winder feed chute 40 has a stationary relatively smooth upper compression surface 46 in
spaced relation to the stationary relatively smooth lower compression surface 47 and they
collectively help define the winder feed chute entrance 42 and the winder feed chute exit 44.
In the depicted embodiment the upstream end of the upper compression surface 46 flares
upwardly at an angle and extends more upstream than the upstream end of the lower
compression surface 47. In the depicted embodiment the downstream end of the lower
compression surface 47 extends more downstream than the downstream end of the upper
compression surface 46. The winder feed chute 40 may optionally have winder feed chute
sidewalls extending between a portion or all of the upper compression surface 46 and the
lower compression surface 47.

[0032] The upper compression surface 46 and the lower compression surface 47 are tapered
and spaced apart from one another moreso proximal the winder feed chute entrance 42 then at
the winder feed chute exit 44. A portion of the spacing between the lower compression
surface 47 and the upper compression surface 46 is such that it forms a compression zone 48
that allows two overlapped fibrous blankets moving therethrough to be compressed together.
The overlapped fibrous blankets moving through the compression zone 48 are compressed
enough to create sufficient friction between the overlapped portions thereof to maintain the
overlapped portions of the fibrous blankets in position as they are pulled through the winder
feed chute 40 by compressing winder assembly 50. The spacing of the compression zone 48
may be configured for fibrous mats having a predetermined range of uncompressed thickness.
In some embodiments the spacing of the compression zone 48 may be adjustable to
accommodate fibrous mats of a wider range of uncompressed thicknesses.

[0033] The compressing winder assembly 50 is provided downstream of the winder feed
chute 40, the staging area 30 and the conveyor 20. The compressing winder assembly 50
includes a mandrel 52 that is flanked by a pair of bottom rollers 54 and 55 and an upper roller
56. The mandrel 52 is depicted with a roll 8 of a plurality of fiberglass mats wrapped
therearound. An upper roller pinch point 56b is present where the upper roller 56 contacts
the roll 8 and lower roller pinch points 54a and 55a are present where the lower rollers 54 and
55 contact the roll 8. The compressing winder assembly 50 is configured to wind fibrous
mats and additionally compress the fibrous mats as they are being wound.

[0034] Alternative compressing winder assemblies that are configured to wind fibrous mats
and additionally compress the fibrous mats as they are being wound may be implemented into

the apparatus 10 as understood by those skilled in the art. For example, many assemblies
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exist for compressing and winding fibrous sheets and may be adapted for implementation into
apparatus 10. Such assemblies include, for example, those implementing additional and/or
alternatively placed rollers in combination with a mandrel, those utilizing Kraft paper or other
medium to compress and wind fibrous sheets therebetween, and those utilizing one or more
rollers in combination with one or more conveyor belts.

[0035] With continuing reference to Figure 1 a method of compressing and winding a
plurality of fibrous blankets into a single roll is described in additional detail. Prior to
entering the winder feed chute 40, the leading portion of the trailing blanket 5B is pulled
forward to overlap the trailing portion of the leading blanket SA immediately in front of it,
thereby forming the overlap portion 6. In some embodiments the overlap portion may be
approximately eighteen inches and both the leading blanket SA and the trailing blanket 5B
may be elongated blankets approximately thirty feet in length (in the direction of the
movement of the blankets on the apparatus 10) and approximately seven and a half feet wide
(transverse to the direction of the movement of the blankets on the apparatus 10). The
leading portion of the leading blanket 5A is being wound in the compressing winder
assembly 50. The trailing blanket 5B is overlapped on top of the leading blanket SA. The
leading blanket SA pulls the trailing blanket 5B upstream as a result of the leading blanket SA
being wound and pulled upstream by the compressing winder assembly 50.

[0036] With reference to Figure 2, a close up side sectional view of the apparatus 10 of
Figure 1 is shown later in time, with the leading blanket SA and the trailing blanket 5B shown
in a second position. The overlapped portion 6 of the leading blanket SA and the trailing
blanket 5B is moving through the compression zone 48 of the winder feed chute 40. The
leading blanket SA and the trailing blanket 5B are compressed together in compression zone
48 enough to create sufficient friction between the overlapped portions thereof to maintain
the overlapped portions thereof substantially in position as the fibrous blankets SA and 5C are
pulled the rest of the way through the winder feed chute 40 and are wound about the mandrel
52 to form a part of the roll 8.

[0037] In some embodiments the amount that the leading portion of the trailing blanket 5B
overlaps the trailing portion of the leading blanket SA may be based on the size of the final
finished roll 8. For example, the amount of overlap may be based on the distance between
the pinch point 54a and the pinch point 56b along the outer circumference of the final
finished roll 8. Making the amount of overlap at least equal to the distance between the pinch

point 54a and the pinch point 56b along the outer circumference of the final finished roll §
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may ensure the leading edge of the trailing blanket 5B makes it to the top pinch point 56a
before the trailing edge of the leading blanket 5A exits the bottom roller pinch point 56b,
thereby reducing the likelihood of the trailing edge of fibrous blanket SA becoming separated
from the leading edge of blanket 5B. For example, in some embodiments the diameter of the
finished roll may be approximately forty inches and approximately eighteen inches of overlap
may be utilized.

[0038] Once the roll 8 reaches a desired diameter it may be removed from mandrel 52 and
prepared for supplying to a customer. For example, the roll § may be removed from the
mandrel 52 and one or more straps or belts may be placed around the circumference thereof.
Also, for example, the roll 8 may be removed from the mandrel 52 and placed in a box or
other container. Optionally, a roll or core may be provided interposed between the mandrel
52 and the roll 8. In some embodiments the final finished roll may provide for user friendly
dispensing of wound blankets, allowing a user to dispense a single blanket at a time while
maintaining the remainder of the blankets in a compressed state.

[0039] In some embodiments the apparatus and method described herein may increase
compression on the order of thirty-two fold. In some embodiments the apparatus and method
described herein may eliminate creases caused by other packaging methods and eliminate the
need to unfold and straighten the blanket prior to use.

[0040] While several inventive embodiments have been described and illustrated herein,
those of ordinary skill in the art will readily envision a variety of other means and/or
structures for performing the function and/or obtaining the results and/or one or more of the
advantages described herein, and each of such variations and/or modifications is deemed to
be within the scope of the inventive embodiments described herein. More generally, those
skilled in the art will readily appreciate that all parameters, dimensions, materials, and
configurations described herein are meant to be exemplary and that the actual parameters,
dimensions, materials, and/or configurations will depend upon the specific application or
applications for which the inventive teachings is/are used. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, many
equivalents to the specific inventive embodiments described herein. It is, therefore, to be
understood that the foregoing embodiments are presented by way of example only and that,
within the scope of the appended claims and equivalents thereto, inventive embodiments may
be practiced otherwise than as specifically described and claimed. Inventive embodiments of

the present disclosure are directed to each individual feature, system, article, material, kit,

Page 11 of 19



WO 2011/072013 Title: Apparatus and Method for Compressing and Winding OverIIaPCT/USZO10/059462

nvenwors: Danaers, €L dl.

Atty. Docket No.: ZM921/09092

and/or method described herein. In addition, any combination of two or more such features,
systems, articles, materials, kits, and/or methods, if such features, systems, articles, materials,
kits, and/or methods are not mutually inconsistent, is included within the inventive scope of
the present disclosure.

[0041] The indefinite articles “a” and ““an,” as used herein in the specification and in the
claims, unless clearly indicated to the contrary, should be understood to mean “at least one.”

[0042] The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “‘either or both” of the elements so conjoined, i.e., elements that are
conjunctively present in some cases and disjunctively present in other cases. Multiple
elements listed with “and/or” should be construed in the same fashion, i.e., “one or more” of
the elements so conjoined. Other elements may optionally be present other than the elements
specifically identified by the “and/or” clause, whether related or unrelated to those elements
specifically identified. Thus, as a non-limiting example, a reference to “A and/or B”, when
used in conjunction with open-ended language such as “comprising” can refer, in one
embodiment, to A only (optionally including elements other than B); in another embodiment,
to B only (optionally including elements other than A); in yet another embodiment, to both A
and B (optionally including other elements); etc.

[0043] As used herein in the specification and in the claims, “or” should be understood to
have the same meaning as “and/or” as defined above. For example, when separating items in
a list, “or” or “and/or” shall be interpreted as being inclusive, i.e., the inclusion of at least
one, but also including more than one, of a number or list of elements, and, optionally,
additional unlisted items. Only terms clearly indicated to the contrary, such as “only one of”
or “exactly one of,” or, when used in the claims, “consisting of,” will refer to the inclusion of
exactly one element of a number or list of elements. In general, the term “or” as used herein
shall only be interpreted as indicating exclusive alternatives (i.e. “one or the other but not

2% <

both”) when preceded by terms of exclusivity, such as “either,” “one of,” “only one of,” or
“exactly one of.” “Consisting essentially of,” when used in the claims, shall have its ordinary
meaning as used in the field of patent law.

[0044] As used herein in the specification and in the claims, the phrase “at least one,” in
reference to a list of one or more elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of elements, but not necessarily

including at least one of each and every element specifically listed within the list of elements

and not excluding any combinations of elements in the list of elements. This definition also
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allows that elements may optionally be present other than the elements specifically identified
within the list of elements to which the phrase “at least one” refers, whether related or
unrelated to those elements specifically identified. Thus, as a non-limiting example, “at least
one of A and B” (or, equivalently, “at least one of A or B,” or, equivalently “at least one of A
and/or B”) can refer, in one embodiment, to at least one, optionally including more than one,
A, with no B present (and optionally including elements other than B); in another
embodiment, to at least one, optionally including more than one, B, with no A present (and
optionally including elements other than A); in yet another embodiment, to at least one,
optionally including more than one, A, and at least one, optionally including more than one,
B (and optionally including other elements); etc.

[0045] It should also be understood that, unless clearly indicated to the contrary, in any
methods claimed herein that include more than one step or act, the order of the steps or acts
of the method is not necessarily limited to the order in which the steps or acts of the method
are recited.

[0046] In the claims, as well as in the specification above, all transitional phrases such as

29 Cel

“comprising,” “including,

2% << 2% << 29 CCl

carrying,” “having,” “containing,” “involving,” “holding,”
“composed of,” and the like are to be understood to be open-ended, i.e., to mean including
but not limited to. Only the transitional phrases “consisting of”” and “consisting essentially
of”” shall be closed or semi-closed transitional phrases, respectively, as set forth in the United

States Patent Office Manual of Patent Examining Procedures, Section 2111.03.
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CLAIMS

We claim:

1.

An apparatus for the compression and winding of a plurality of overlapped fibrous
blankets into a single roll, the apparatus comprising:

a conveyor having a downstream fibrous blanket unloading area;

a winder feed chute downstream from said conveyor, said winder feed chute
having a stationary relatively smooth upper compression surface and a stationary
relatively smooth lower compression surface in spaced relation to one another; said
lower compression surface and said upper compression surface defining a winder feed
chute entrance and a winder feed chute exit;

wherein said winder feed chute entrance is in communication with said
unloading area of said conveyor;

wherein at least a portion of the spacing between said lower compression
surface and said upper compression surface is sufficient to allow two overlapped
fibrous blankets moving thereby to be compressed together;

a compressing winder assembly downstream from said winder feed chute and in
communication with said winder feed chute exit.

The apparatus of claim 1 wherein said compressing winder assembly includes at least
one upper roller and at least one lower roller.

The apparatus of claim 2 wherein said compressing winder assembly includes a
mandrel flanked by said at least one upper roller and said at least one lower roller.
The apparatus of claim 1 wherein said lower compression surface and said upper
compression surface are spaced apart moreso proximal said winder feed chute
entrance than proximal said winder feed chute exit.

The apparatus of claim 1 further comprising a staging area interposed between said
fibrous blanket unloading area and said winder feed chute entrance.

The apparatus of claim 5 wherein said staging area has a stationary staging area
bottom surface.

The apparatus of claim 6 wherein said stationary staging area bottom surface is
substantially in line with said fibrous blanket unloading area and said lower
compression surface of said winder feed chute.

An apparatus for the compression and winding of a plurality of overlapped fibrous

blankets into a single roll, the apparatus comprising:
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a staging area having a stationary staging area bottom surface;

a winder feed chute downstream from said staging area, said winder feed chute
having a stationary relatively smooth upper compression surface and a stationary
relatively smooth lower compression surface in spaced relation to one another; said
lower compression surface and said upper compression surface defining a winder feed
chute entrance and a winder feed chute exit;

wherein said winder feed chute entrance is in communication with said
stationary staging area bottom surface;

wherein at least a portion of the spacing between said lower compression
surface and said upper compression surface is sufficient to allow two overlapped
fibrous blankets moving thereby to be compressed together;

a compressing winder assembly downstream from said winder feed chute and in
communication with said winder feed chute exit.

9. The apparatus of claim 8 wherein said lower compression surface and said upper
compression surface are spaced apart moreso proximal said winder feed chute
entrance than proximal said winder feed chute exit.

10. The apparatus of claim 8 wherein said stationary staging area bottom surface is
substantially in line with said lower compression surface of said winder feed chute.

11. The apparatus of claim 8 wherein said stationary staging area has sidewalls extending
upwardly from said stationary staging area bottom surface, each of said sidewalls

substantially in line with one side of said winder feed chute entrance.
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A method of compressing and winding a plurality of similarly sized fibrous blankets
into a single roll, the method comprising the steps of:
feeding a plurality of fibrous blankets onto a conveyor moving downstream
toward a winder feed chute having a stationary winder feed chute compression zone;
allowing a leading portion of a first blanket of said plurality of fibrous blankets to
pass from said conveyor, through said winder feed chute, and engage a compressing
winder assembly located downstream of said winder feed chute;
wherein when said first blanket engages said compressing winder
assembly, said compressing winder assembly begins to wind said first blanket
and thereby pulls a trailing portion of said first blanket downstream;
overlapping a leading portion of a second blanket of said plurality of fibrous
blankets with said trailing portion of said first blanket prior to said trailing portion of
said first blanket entering said winder feed chute compression zone;
allowing said leading portion of said second blanket to be pulled through said
winder feed chute by said first blanket and engage said compressing winder assembly;
wherein when said second blanket engages said compressing winder
assembly, said compressing winder assembly begins to wind said second
blanket and thereby pulls a trailing portion of said second blanket
downstream;
overlapping a leading portion of a third blanket of said plurality of fibrous
blankets with a trailing portion of said second blanket prior to said trailing portion of
said second blanket entering said winder feed chute compression zone;
wherein when said third blanket engages said compressing winder assembly, said
compressing winder assembly begins to wind said third blanket and thereby pulls a
trailing portion of said third blanket downstream.
The method of claim 12 wherein said first blanket, said second blanket, and said third
blanket are elongated blankets each having an elongated length extending from said
leading portion thereof to said trailing portion thereof, and wherein the amount of
overlap between said second blanket and said first blanket and the amount of overlap
between said third blanket and said second blanket is less than one fourth of said
elongated length of any of said first blanket, said second blanket, or said third blanket.
The method of claim 12 wherein said first blanket, said second blanket, and said third

blanket are elongated blankets each having an elongated length extending from said
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leading portion thereof to said trailing portion thereof, and wherein the amount of
overlap between said second blanket and said first blanket and the amount of overlap
between said third blanket and said second blanket is less than one tenth of said
elongated length of any of said first blanket, said second blanket, or said third blanket.

15. The method of claim 12 wherein said winder feed chute compression zone has a
relatively smooth stationary upper compression surface and a relatively smooth
stationary lower compression surface in spaced relation to one another.

16. The method of claim 15, wherein said lower compression surface and said upper
compression surface are in a tapered spaced relation to one another.

17. The method of claim 12, wherein a staging area is interposed between said conveyor
and said winder feed chute.

18. The method of claim 17, wherein said staging area has a stationary staging area
bottom surface substantially in line with said lower compression surface.

19. The method of claim 12, wherein said leading portion of said second blanket is

overlapped atop said trailing portion of said first blanket.
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20. A method of compressing and winding a plurality of similarly sized fibrous blankets
into a single roll, the method comprising the steps of:
delivering a plurality of fibrous blankets to a staging area adjacent a winder feed
chute having a stationary relatively smooth stationary upper compression surface and
a stationary relatively smooth stationary lower compression surface in spaced relation
to one another, said upper compression surface and said lower compression surface
defining a feed chute compression zone;
allowing a leading portion of a first blanket of said plurality of fibrous blankets to
pass from said staging area, through said winder feed chute, and engage a
compressing winder assembly located downstream of said winder feed chute;
wherein when said first blanket engages said compressing winder
assembly, said compressing winder assembly begins to wind said first blanket
and thereby pulls a trailing portion of said first blanket downstream;
overlapping a leading portion of a second blanket of said plurality of fibrous
blankets with said trailing portion of said first blanket prior to said trailing portion of
said first blanket entering said winder feed chute compression zone;
allowing said leading portion of said second blanket to be pulled through said
winder feed chute by said first blanket and engage said compressing winder assembly;
wherein when said second blanket engages said compressing winder
assembly, said compressing winder assembly begins to wind said second
blanket and thereby pulls a trailing portion of said second blanket
downstream;
overlapping a leading portion of a third blanket of said plurality of fibrous
blankets with a trailing portion of said second blanket prior to said trailing portion of
said second blanket entering said winder feed chute compression zone;
wherein when said third blanket engages said compressing winder assembly, said
compressing winder assembly begins to wind said third blanket and thereby pulls a

trailing portion of said third blanket downstream.
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