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RECYCLABLE SURFACE COVERING AND METHOD AND SYSTEM FOR
MANUFACTURING A RECYCLABLE SURFACE COVERING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S. provisional application serial no.
61/301,468, filed February 4, 2010, and to U.S. application serial no. 12/756,954 filed

April 8, 2010, the entire contents of both are hereby incorporated by reference herein.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
[0002] One embodiment of the invention relates to various types of recyclable surface
coverings. For example, the recyclable surface coverings include granulated rubber bottom
layers in combination with surface layers bonded to the granulated bottom layers. Another
aspect of the invention relates to a system, such as a manufacturing line, that produces the
above-noted recyclable surface covering. Another aspect of the invention relates to a process

for manufacturing the above-noted recyclable surface covering.

DESCRIPTION OF THE RELATED ART

[0003] Recyclable floor coverings include carpet, matting, wood, and tile. Carpet and
matting, for example, rubber matting, typically require substantial amounts of solvents and/or
adhesives during production or installation. Conventional solvents and adhesives produce
emissions, which can be harmful to the environment.

[0004] Additionally, disposal of conventional carpets and matting poses difficulties
inasmuch as these materials can be difficult to recycle. For example, conventional carpets
and mattings are often formed of dissimilar materials, and therefore, conventional recycling
techniques, which may include liquidation of the materials to be recycled, are relatively
ineffective.

[0005] For example, one type of floor covering provides a flocked layer of nylon fibers
electrostatically flocked onto a polyvinylchloride (PVC) backing. In production of this
material, a glass fiber layer is added between a PVC backing and a flocking to provide
dimensional stability. The flocked floor covering is screen printed to provide a wide range of
patterns and colors. However, PVC is generally not considered to be easily recyclable.

Furthermore, heating PVC, for example, in a liquidation process, produces hazardous fumes.
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Additionally, the need to add a glass fiber increases manufacturing complexity and cost.
Furthermore, the glass fiber material itself may be difficult to recycle.

[0006] An alternative form of surface covering provides a flocked layer adhered to a
substrate via an adhesive. However, as discussed above, adhesives, and any solvents
associated with such adhesives, contribute to pollution in the environment surrounding the
production and possibly the installation process. Additionally, the use of liquid adhesives
during the production process poses difficulties in providing a uniform layer of adhesive.
This lack of uniformity creates difficulties in adding a flocked layer to the backing material.
Therefore, providing an attractive, preprinted flocking layer to a backing material covered in
a liquid adhesive has typically been difficult.

[0007] Accordingly, a desire exists for a recyclable floor covering that is relatively free of
solvents during its production process and which provides a uniform bonding layer between
an upper layer, for example a flocking layer, and a lower layer, for example a backing

material.

SUMMARY OF THE INVENTION
[0008] One aspect of the invention includes a process for making a laminated surface
covering. The process includes passing a first material across a first conveyor, passing a
second material across a second conveyor, and passing a bonding material across a third
conveyor. The process further includes contacting the first material and the second material
to the bonding material, heating at least one of the first material and the second material,
introducing the first material, the second material, and the bonding material into a pressure
zone such that the bonding material is introduced between a bottom surface of the first
material and a top surface of the second material, and applying pressure to bond the first
material and second material together via the bonding material to produce a laminated
material.
[0009] Another aspect of the invention provides a process for making a laminated surface
covering, wherein the process includes passing a first material across a first conveyor, passing
a second material across a second conveyor, passing a bonding material across a third
conveyor, and contacting the second material to the bonding material. The process further
includes heating at least one of i) the second material and bonding material after contacting
the second material to the bonding material, or ii) the first material, and contacting the first
material to the bonding material after the second material and bonded material are contacted

to each other and after the heating. The process further includes introducing the first
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material, the second material, and the bonding material into a pressure zone such that the
bonding material is introduced between a bottom surface of the first material and a top
surface of the second material. The process further includes applying pressure to bond the
first material and second material together via the bonding material to produce a laminated
material.

[0010] Another aspect of the invention provides a surface covering including a first layer
including a rubber material and a second layer including a flocked material. A heat-activated
bonding layer is disposed between the first layer and second layer and bonds the first layer to
the second layer.

[0011] Another aspect of the invention provides a recyclable surface covering including a
first material adhered to anothermaterial and a second material including recycled rubber
comprising rubber granules inter-bonded to each other via a chemical bonding agent.

[0012] Another aspect of the invention provides a process for making surface covering on a
continuous laminator line. The process includes introducing a roll of backing material into a
backing unwind station including a conveyor, introducing a roll of facing material into a
facing unwind station including a conveyor, and introducing a roll of bonding material into a
bonding material unwind station including a conveyor. The process further includes
conveying backing material from the roll of backing material to a first heat source, conveying
facing material from the roll of facing material to a second heat source, and heating a first
surface of the backing material with the first heat source. The process further includes
heating a second surface of the facing material with the second heat source, conveying the
adhesive from the adhesive unwind station between the heated first surface of the backing
material and the heated bottom surface of the facing material, and pressing the face material,
the adhesive, and the backing material together to form a composite product. The process
further includes conveying the composite product into a laminator and laminating the pressed
together product to form a laminated flooring material. The process also includes conveying
the laminated flooring material from the laminator into and through a cooling station and
conveying the flooring material from the cooling station to an edge trim station. The process
also includes trimming the edges of the flooring material in the edge trim station and
conveying the trimmed flooring material from the edging station to a rewind station.
Optionally, or alternatively, the process includes die cutting the flooring material before or
after trimming. In one example, the die cutting is performed continuously, for example, by a
continuous die cutter. The process further includes winding the flooring material on a spool

and removing filled spools of flooring material from the continuous laminator line.



WO 2011/096971 PCT/US2010/056548

[0013] Another aspect of the invention provides a computer readable medium on which
medium is store code. When the code is executed on a computer, the code causes the
computer to control a system to perform any of the processes described above.

[0014] Another aspect of the invention provides a material bonding system including a first
conveyor configured to convey a first material in a direction of conveyance and a second
conveyor configured to convey a second material. This aspect includes a heating system
configured to apply heat to at least one of the first or second materials and a combination
zone configured to receive the first material and the second material from the first and second
conveyors and configured to press the first material and second material toward each other.
[0015] A further aspect of the invention provides surface covering including a first layer that
defines a first outer surface of the surface covering and a second layer including rubber
granules inter-bonded by a chemical bonding agent, the second layer defining a second outer
surface of the surface covering. This aspect includes a heat activated bonding layer disposed

between the first layer and the second layer and bonding the first layer to the second layer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] These an other advantages of the invention, in its various aspects, will become more
apparent and more readily appreciated from the following detailed description of the
exemplary embodiments of the invention taken in conjunction with the accompanying
drawings where:
[0017] Fig. 1 is an isometric view of a first example of a product produced according to one
aspect of the invention;
[0018] Fig. 2 is a side view of the product depicted in Fig. 1;
[0019] Fig. 3 is an isometric view of a second example of a product produced according to
the invention;
[0020] Fig. 4 is a side view of the product depicted in Fig. 3;
[0021] Fig. 5 is an isometric view of a third embodiment of a product produced according to
the invention;
[0022] Fig. 6 is a side view of the product depicted in Fig. 5;
[0023] Figs. 7A-B are first and second parts of a flow chart depicting a process used to
produce products as depicted in Figs. 1-6;
[0024] Figs. 7C-D are first and second parts of flow chart in which backing material and
bonding material are placed in contact with each other before facing material is placed in

contact with the bonding material;
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[0025] Fig. 8 is a schematic representing an assembly line used to perform a process set forth
in Fig. 7;

[0026] Fig. 9A is a partial side view of a system used to produce the products produced in
Figs. 1-6;

[0027] Fig. 9B is a partial side view of the remainder of the system shown in Fig. 9A;
[0028] Fig. 10 is a side view of a backing unwind station from the system depicted in Figs.
9A and 9B;

[0029] Fig. 10A is a side view of a shuttle used in the backing unwind station depicted in
Fig. 10;

[0030] Fig. 10B is a plan view of the shuttle depicted in Fig. 10A;

[0031] Fig. 10C is a front view of the shuttle depicted in Fig. 10A;

[0032] Fig. 10D is a side view of the unwinding system depicted in Fig. 10;

[0033] Fig. 11 depicts a splice station and optional dancer and cleaning stations used in
conjunction with the backing unwind station of Fig. 10;

[0034] Fig. 11A is a detailed view of the splicing station depicted in Fig. 11;

[0035] Fig. 11B depicts a dancer (tension adjustment system) from Fig. 11, in detail view;
[0036] Fig. 12 depicts a facing unwind station;

[0037] Fig. 12A is an isometric view of a platform partially depicted in Figs. 12-14;
[0038] Fig. 13 depicts a splice station used in conjunction with the facing unwind station
depicted in Fig. 12 along with an optional cleaning station and a dancer;

[0039] Fig. 13A depicts a side detailed view of the dancer used with the facing station
described in Fig. 13;

[0040] Fig. 14 depicts an overhead path along which the facing travels, a bonding layer
unwind station, a dancer used in conjunction with the bonding layer unwind station, an
auxiliary unwind station, and heaters;

[0041] Fig. 14A is a side view of the bonding layer unwind station;

[0042] Fig. 14B is an isometric view of the bonding layer unwind station;

[0043] Fig. 14C depicts a dancer used in conjunction with the bonding layer unwind station;
[0044] Fig. 14D is a detailed side view of the auxiliary unwind station depicted in Fig. 14;
[0045] Fig. 14E is a partial isometric view of the auxiliary unwind station depicted in Fig.
14E;

[0046] Fig. 14F is a detailed view of the heaters depicted in Fig. 14;

[0047] Fig. 14G is an end view of the upper heater depicted in Fig. 14;

[0048] Fig. 14H is an end view of the lower heater depicted in Fig. 14;
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[0049] Fig. 141 is a view of an embodiment of the heaters depicted in Fig. 14, but with a
powder scattering unit installed for dispensing a powdered bonding material;

[0050] Fig. 15 describes a laminator used to laminate the facing material depicted in Fig. 12
to the backing material depicted in Fig. 10;

[0051] Fig. 16 describes a cooling conveyor disposed downstream of the laminator depicted
in Fig. 15;

[0052] Fig. 16A is a side view of the laminator depicted in Fig. 16;

[0053] Fig. 16B is an end view of the laminator depicted in Figs. 16 and 16A;

[0054] Fig. 16C is a top view of the laminator depicted in Fig. 16, 16A, and 16B;

[0055] Fig. 16D is a bottom view of the laminator depicted in Fig. 16;

[0056] Fig. 17 depicts an optional inspection station (guider) and trimming station disposed
downstream of the cooling conveyor depicted in Fig. 16;

[0057] Fig. 17A is a side view of the inspection station depicted in Fig. 17:

[0058] Fig. 17B is an end view of the inspection station depicted in Fig. 17

[0059] Fig. 17C is a side view of the trim station depicted in Fig. 17;

[0060] Fig. 18 depicts an accumulator disposed downstream of the cooling station and trim
station depicted in Figs. 16 and 17;

[0061] Fig. 19 depicts a rewind station disposed downstream of the accumulator depicted in
Fig. 18;

[0062] Fig. 19A is a detailed view of the rewind system depicted in Fig. 19;

[0063] Fig. 19B is a partial view of the rewind system depicted in Fig. 19 ina loaded state;
[0064] Fig. 19C depicts the rewind station depicted in Fig. 19 in an unloaded state;

[0065] Fig. 20 is a schematic illustration of a computer system for operating the
manufacturing system 101;

[0066] Fig. 21 is a depiction of a puzzle-cut pattern that can be applied to any of the covering
materials described herein;

[0067] Fig. 21A is a detail view of an edge of the puzzle-cut pattern including a chamfer;
[0068] Fig. 22 depicts a side view of an arrangement of the laminator with a first part of an
optional/alternative continuous die cutting pathway; and

[0069] Fig. 23 depicts the second part of the optional/alternative continuous die cutting

pathway shown in Fig. 22.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0070] Referring now to the drawings, wherein like reference numerals designate identical or
corresponding parts throughout the several views.
[0071] With reference to Fig. 1, one example of a surface covering according to the present
invention is depicted in isometric view. The product 100 includes a layer of facing material
110 bonded to a layer of backing material 130 via a layer of bonding material 120. In other
words, the bonding material 120 is sandwiched between the facing material 110 and the
backing material 130.
[0072] In the depicted embodiment, the facing material 110 is a rubber material such as
EPDM (ethylene propylene diene Monomer (M-class) rubber). However, other facing
materials may be used. The bonding material 120 is a heat-activated bonding material, i.e.,
one that is typically in solid form at room temperature 21° C (70°F) and becomes much less
viscous at higher temperatures, typically about 48°C (118°F) and above. In one example, the
bonding material becomes partially liquefied between about 48°C and 180°C. The term
"about" in this document means plus or minus ten percent, when dealing with numerical
values. The bonding material 120 is sandwiched between the facing material 110 and the
backing material 130 in a process described later. One benefit of using a bonding material
that is in solid or semi-solid form at room temperature such as the bonding material 120 is
that the facing material 110 may be bonded to the backing material 130 with relatively little
solvent in comparison with conventional bonding techniques used for conventional flooring
materials. In one example, the bonding material 120 is mostly or entirely free of hydrocarbon
solvents. In another example, the bonding material 120 is mostly or entirely free of all
solvents, including organic and inorganic solvents. Additionally, the bonding material 120
can be disposed between the facing material 110 and the backing material 130 in a relatively
uniform layer. In other words, lumps, bubbles, runs, or other irregularities that may be
present when applying a typical liquid-based adhesive to a backing material can be reduced
or avoided. The above-noted increase in uniformity of the bonding layer can provide an
improved appearance to the finished product inasmuch as the facing material 110 may
include a decorative pattern, and runs, bubbles, or lumps disposed in a bonding material
located beneath the facing material 110 may detract from the appearance of the facing
material 110.
[0073] The backing material 130 is typically formed of a granulated rubber material. In
other words, the granulated material is interbonded with itself via a process as described in

Application Serial Nos. 11/336,116 and 11/468,741, the entire contents of each of which is
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incorporated by reference herein in their entirety. The backing material 130 may further be
material as described in Downey, Application Serial No. 09/931,320, now Patent No.
6,920,723, the entire contents of which are herein incorporated by reference in their entirety.
[0074] The backing material 130 may be produced from granulated rubber material such as
recycled rubber material from discarded automobile tires, for example. Additionally, the
backing material 130 may be formed, entirely, or partially, from material produced by
recycling discarded floor coverings, for example, floor coverings using the same type of
backing material as the backing material 130. Thus, the costs and environmental impact of
producing the backing material 130 may be less than conventional backing materials
inasmuch as the backing material 130 may be produced by recycling other products (such as
tires, floor matting, shoe soles or carpet) or incorporating used backing material that is
identical or similar to the backing material 130 in composition. In one example, the product
100 is itself ground into particles and inter-bonded by heat fusion or a chemical bonding
agent to form a new layer of backing material 130. Depending on the content of the products
recycled to form the backing material 130, additional rubber materials such as raw rubber or
substantially pure rubber may be added to form a mixture of recycled materials and raw
materials. For example, the entire flooring material 100 may be ground to form granules.
Then, depending on whether the granules formed by this process contain impurities or
undesirable materials, granules formed from raw rubber material or from more pure recycled
rubber may be added to create an appropriate mixture of recycled and raw materials.
Pressure, a binder and/or heat may be added to the mixture to form a billet of rubber backing
material with inter-bonded granules. The billet is typically cylindrical in shape and is cut,
shaved, or shaped by rotating the billet while a blade is pressed against the billet to form a
continuous sheet or layer of backing material 130. The backing material 130 is then rolled
into a roll inasmuch as this material is typically thin and flexible enough to bend without
breaking.

[0075] In one example, the backing material 130 includes 10% or more of granulated
recycled rubber material from a flooring material such as the flooring material represented by
reference numeral 100. In another example, the backing material 130 is substantially 100%
recycled material from a flooring material such as the flooring material 100 depicted in Fig.
1, Fig. 3, or Fig. 5. In other words, the entire surface covering 100 may be turned into a
backing material 130 for a following generation of surface covering 100.

[0076] Fig. 2 describes a side view of the flooring material 100 depicted in Fig. 1. As shown
in Fig. 2, the backing layer 130 typically includes granules 135 interbonded with each other
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to form the backing material 130. The granules 135 may be bonded to each other via partial
melting with or without the addition of a binder material.

[0077] As is apparent from Fig. 2, the interbonded granules 135 can produce a relatively
uneven surface. Accordingly, application of a liquid adhesive to such a surface creates
difficulties in the application of a facing material to the backing material 130. This is so
because the high portions and low portions of the granules 135, when coated with a liquid
adhesive, tend to create high spots and low spots in the adhesive layer. Accordingly, the
flooring material 100 depicted in Figs. 1 and 2 is formed with a process using a bonding
material that is typically in solid or semi-solid form at room temperature. Once the bonding
material 120 is applied to either the backing material 130 or the facing material 110, heat
activates the bonding material 120, and the facing material 110 and the backing material 130
are adhered to each other. The heat may be introduced to the bonding material 120 in the
form of heat stored in at least one of the materials 110 and 130. The heat may be applied via
a lamp, for example, an infrared lamp which will be discussed later. Alternatively, or
additionally, the heat may be applied to the bonding material 120 via a heating apparatus after
the facing material 110 sandwiches the bonding material 120 with the backing material 130.
[0078] Figs. 3 and 4 depict an enhanced facing material 112 disposed on the bonding
material 120 rather than the rubber material 110 described in Fig. 1. The enhanced may
include one or more of a flocked material, a tufted material, recycled fibers, a woven fabric, a
non-woven fabric, wear-layers, cotton fibers, and/or synthetic fibers. Similar processes to
those described above and hereafter regarding bonding the facing material 110 to the backing
material 130 are used to bond the enhanced facing material 112 to the backing material 130.
Thus, the enhanced material can be used to produce a wide range of floor coverings or carpet.
[0079] Figs. 5 and 6 depict a wood-grain facing material 114 provided on the backing
material 130 rather than a rubber facing material 110 or flocked facing material 112. In some
cases, the wood-grain facing material 114 includes PVC. As discussed previously, certain
recycling processes using PVC create harmful byproducts. However, as the recycling process
that may be used in the formation of the backing layer 130 does not completely liquefy the
materials used to form this layer, the backing material 130 may be recycled from surface
covering 100 even if the surface covering 100 includes PVC, for example, in the wood-grain
layer 114, In other words, the recycling process used to create the backing material 130 can
accommodate materials of different chemical compositions and of different specific gravities.
In one example, the backing material can include grains of PVC material interbonded to

grains of another material of a different specific gravity, such as EPDM or another type of
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rubber. Accordingly, it is possible to recycle the surface covering 100 in its entirety into a
new backing layer 130 if the finished product is to be a second generation of the surface
covering 100.

[0080] Figs. 7A-7B depicts a flow chart illustrating one example of the process used to
produce the products described in Figs. 1, 3, and 5. In step S701, a backing material is
inserted in the form of a roll in a backing unwind station 110 (see Fig. 10). The backing
material may be a recycled material or a substantially new material. In any case, the backing
material may be strong enough to support the weight of a person when installed on a floor
surface.

[0081] Step S702 indicates that a bonding material is disposed in an unwind station.
Typically, the backing material is introduced to the unwind station in the form of a roll, as is
the backing material.

[0082] Similarly, a facing material is introduced into a facing material unwind station in step
S703. It should be noted that, in some cases the backing material, bonding material, or facing
material may be introduced in a form other than in a roll. Therefore, if the backing material,
bonding material, or facing material is introduced in the form of a flat sheet or some other
form different from a roll, no unwind steps such as depicted in steps S701, S702, and S703
will be necessary.

[0083] The respective materials are unwound in steps S704, S705, and S706. As the process
is typically used in a commercial application, time required for the manufacture of the surface
covering is a factor in determining the cost of the material. Accordingly, the backing,
bonding, and facing materials used in the process typically travel within a range of
approximately 10 to 30 feet per minute. Additionally, in order to maintain product flow, one
batch of backing, bonding, or facing material will typically be spliced with another batch of
the respective material (or roll of material) in the splice steps S708, S709, and S710.

[0084] In some cases, the ultimate surface covering produced by the process will include a
flocking material that is separately applied to the facing material. This optional process is
depicted in steps S707 and S711.

[0085] As the process is typically performed on a continuous process line, before or after the
splicing, tensioning of the respective materials may be performed in steps S712, S713, and
S714. Typically, such tensioning is performed via a “dancer”, which is configured to apply a
predetermined amount of tension to the respective material. However, such tensioning is

optional.
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[0086] Steps S715 and S716 depict optional cleaning processes. It should be noted that the
cleaning processes are depicted as taking place after the tensioning processes. However, the
optional cleaning processes S715 and S716 may take place before the tensioning described in
S712, 8713, and S714. It is preferable that the cleaning take place afier the tensioning
inasmuch as it is beneficial to provide cleaning as near in time to the process that joins the
respective materials together in order to avoid dust or other particles from adhering to the
materials after the cleaning, but before the joining process.

[0087] Step S718 describes joining the auxiliary material to the facing material. As
discussed above, this step is optional inasmuch as the auxiliary material is not included with
all of the products produced. Rather, in some cases, for example when only a rubber facing
material is provided, no auxiliary material will be added. In other words, the step S718 is
optional, depending upon the facing material used. One embodiment of the process adds an
enhanced material to a substrate material to form the facing material 110. Thus, the auxiliary
material may be an enhanced material such as a flocked material, a tufted material, recycled
fibers, a woven fabric, a non-woven fabric, wear-layers, cotton fibers, and/or synthetic fibers,
and the facing material 110 may be the substrate material to which the enhanced material is
added.

[0088] Steps S717 and S719 describe heating the backing and facing materials, respectively.
The heat process can occur to only the backing layer, and therefore, only step S717 will be
included, and step S719 will be omitted. Alternatively, step S717 may be omitted and only
step S719 may be provided. In another embodiment, heating can be performed afier or
during the joining step S720, and this heating may be used in place of or in conjunction with
the heating performed in either or both of steps S717 and S719.

[0089] As the bonding material is typically a heat-activated bonding material that is solid or
substantially solid at room temperature, the heat applied in steps S717 or S719 serves to
activate the bonding material and allow bonding of the backing material to the facing material
via the bonding material. Therefore, it is preferable to apply the heat to the backing material
and/or facing material before attempting to bond the backing material to the facing material.
In this way, heat stored in either the backing material or the facing material will activate the
bonding material, and active heating via lamp or other heater may not have to be applied
directly to the bonding material itself. As the bonding material is typically a relatively thin
web, mesh, or film, it is beneficial to avoid applying heat directly to the web, mesh, or film
before the bonding material is in contact with at least one of the backing or facing materials,

which can provide support for the relatively weak web, mesh, or film and prevent or reduce
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tearing. Additionally, it is preferable to directly heat the surface of the backing or facing
material (or both) that will be in contact with the bonding material inasmuch as the backing
material and facing material are typically relatively unconductive (insulative) with regard to
heat transfer. Therefore, applying heat to a side of the backing material or facing material
opposite to the side that will be bonded via the bonding material can be wasteful because the
heat energy applied to this side will have to travel all of the way through the backing or
facing material in order to activate the bonding material. In other words, it is typically more
efficient to heat only the area of the backing material and/or facing material that will actually
transfer heat to the bonding material than it is to heat the backing material and/or facing
material through its entire thickness.

[0090] As discussed above, heat may be applied to either the backing material or the facing
material or both. Additionally, both of steps S717 and S719 may be omitted and heat may be
applied after joining the backing material, bonding material, and facing material.
Furthermore, either the step S717, which heats the backing material, or the step S719, which
heats the facing material, or both, may be used in conjunction with step S721, which heats the
joined material including the backing layer, bonding layer, and facing layer. After step S721,
or during step S721, pressure is applied to the joined material to form a laminated layer.
Additional heat may be applied after this step in step S723. However, this additional heating,
like the heating described in step S721, is optional. After pressure is applied in step S722, the
laminated material (backing material/bonding material/facing material combination) is cooled
in step S724. The cooling may take place via exposure to ambient temperatures or may be
actively performed via one or more fans or a refrigeration unit. The laminated material is
then typically trimmed in step S726, although an optional inspection S725 may be performed
before or after the cooling. Before or after trimming, the laminated material may be die cut in
step S729, for example, into squares, rectangles, other polygons, curved shapes, or
interlockable puzzle-cut pieces (see Figs. 21-23).

[0091] In order to further allow cooling and to provide a temporary storage area for the
laminated material before the material is rolled into rolls or die cut, accumulation is provided
in step S727, wherein the material travels back and forth in different directions across a series
of rollers. The accumulation allows a predetermined amount of laminated material to be held
in the manufacturing line before rolling and partially recreates the effect of having a process
line of substantially greater length than the one actually used. For example, approximately 60

to 70 feet of material may be stored in the accumulator by traveling back and forth in
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substantially upward and downward directions even though the accumulator is typically
about 10 feet in length.

[0092] After the optional accumulation step S727, the laminated material is wound into rolls
and cut at a predetermined length in step S728 or die cut in step $729. Typically, a roll of
material will then be removed from the line on a roll shuttle (see Fig. 19).

[0093] Figs. 7c and 7d depict a similar process to that shown in Figs. 7a and 7b, with the
exception that the bonding material is joined with the backing material in step S720a prior to
heating the backing material and prior to joining the backing material to the facing material in
step S720b. The same reference numbers are used in Figs. 7c and 7d as are used in Figs. 7a
and 7b, aside from S720, S720a, and S720b. One benefit of joining the bonding material to
the backing material before the backing and facing materials are joined is that the backing
material can act as a support for the bonding material. Thus, although the bonding material is
typically relatively low in tensile strength in its heated state, and therefore, usually not
directly heated on its own, the bonding material can be directly heated while supported by the
backing material. For example, while the bonding material is resting or moving along with
the backing material, a lamp may apply radiation directly to the bonding material before the
bonding material touches the facing material.

[0094] Fig. 8 describes a general layout of a manufacturing system 101 for making surface
coverings as depicted in Figs. 1, 3, and 5. In general, the reference numbers 10-19 depicted
in Fig. 8 on the schematic representations of the various operation stations in the system 101
correspond to Figs. 10-19. However, it should be noted that the general linear arrangement of
the system 101 is not required, and nonlinear arrangements may be used. For example, the
various stations 10-19 may be arranged in the form of an arc or segmented polygon, for
example.

[0095] Fig. 9A represents a first portion of a system 101 schematically represented in Fig. 8.
Fig. 9A depicts stations 10-14, and Fig. 9B depicts stations 15-19.

[0096] With respect to Fig. 10, a roll shuttle 1050 holds a roll of backing material 1001. The
backing material depicted in roll 1001 typically corresponds to the backing material 130
depicted in Figs. 1, 3, and 5, for example. A user will typically push the roll shuttle 1050
with the roll 1001 into position for loading onto the backing unwind station 1000. The
backing unwind station 1000 is typically either pneumatically or hydraulically operated so as
to tilt, receive, and then lift the roll 1001. If the system 101 is empty, for example after a
large scale maintenance operation, then a user will thread a leader (not shown) through the

system 101 in order to pull backing material from the roll 1001 into the system as if the
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system were being used for the first time. More common, however, is replacement of an
empty roll 1001 with a full roll 1001 after the system has been in use for a period of time. In
this case, material from the roll 1001 will be spliced via a splicing station 1100 as shown in
Fig. 11. In any case, the backing unwind station 1000 is typically operated via a hydraulic,
pneumatic, or electric motor 1010 as shown in Fig. 10.

[0097] Fig. 11 depicts a splicing station 1100, which, as discussed above, is used to combine
material from a previous roll 1001 with material from a new roll 1001. In general, material
flows from the left to the right in Fig. 11. Accordingly, after the splice station 1100, it is
sometimes advantageous to adjust a tension of the material 130. Accordingly, Fig. 11 depicts
a dancer, which is a term in the art used to describe a system of rollers and framework
configured to apply a predetermined amount of tension to a material conveyed via rollers.
Although the dancer 1110 depicted in Fig. 11 is positioned immediately after, in the direction
of material movement, the splice station 1100, other positions may be used for the dancer
1110. Additionally, more than one dancer may be used in a given system 101 for any of the
materials handled by the system.

[0098] Fig. 11 next depicts an optional cleaning system 1120 through which the material 130
flows after passing through the dancer 1110. Fig. 10A depicts a side view of the roll shuttle
1050, and Fig. 10B depicts a top view of the roll shuttle 1050. Fig. 10C depicts an end view
of the roll shuttle 1050, and as is evident in Figs. 10B and 10C, the roll shuttle 1050 may
include a motor 1051 to assist in movement of the rolls 1001 inasmuch as the rolls 1001 often
weigh approximately 1500 pounds. As is further evident from Fig. 10A, the roll shuttle 1050
typically includes a partial section of a circle in order to securely accommodate the roll 1001.
[0099] Fig. 10D depicts a detailed view of the backing unwind station 1000. The unwind
station 1000 pivots in response to force created by the cylinder 1060 in order to move the
rotating axis point 1070 upward and downward in order to lift and lower the roll 1001.
[0100] Fig. 11A is a detailed view of the splice station 1100 depicted in Fig. 11. As shown
in Fig. 11A, various rollers 1180 either passively or actively convey the backing material
130. Within the splice station 1100, a user X adjusts a cutting surface insert 1109 in order to
splice ends of separate rolls of material 130 together.

[0101] Fig. 11B describes a dancer in detail. As discussed above, the dancer applies a
predetermined amount of tension to the material conveyed within the dancer. For example,
the dancer 1110 includes a cylinder 1160, which may be hydraulic or pneumatic. The
cylinder 1160 is controlled via a controller to apply a predetermined amount of tension to the

material 130 by causing the pivot arm 1155 to pivot about the pivot point 1165. Typically,
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the cylinder 1160 is controlled by the controller based on input from a sensor that senses a
force placed upon one of the rollers 1180.

[0102] Fig. 12 depicts a facing unwind station 1200 that unwinds a roll 1201 of facing
material such as material 110 discussed in reference to Fig. 1. A roll shuttle 1050 is also
depicted in Fig. 12 and may operate in a similar manner to the roll shuttle 1050 discussed in
reference to Fig. 10. Similarly, operation of the facing unwind station 1200 is typically
similar to operation of the backing unwind station 1000. For example, the facing unwind
station 1200 typically includes a motor 1210 that operates to unwind the roll 1201. However,
it should be noted that, in order to allow substantially linear operation of the system 101, it is
helpful to elevate the facing unwind station 1200 relative to the level of the backing unwind
station 1000. Alternatively, the positions of the backing unwind station 1100 and facing
unwind station 1200 could be reversed, and the facing unwind station could be positioned at a
level below the backing unwind station 1100. In order to achieve this difference in elevation,
a system 101 includes a platform 1250, which is depicted in detail in Fig. 12A. Accordingly,
with the platform 1250, it is possible to elevate one roll of material and its traveling path
relative to another roll of material and its traveling path.

[0103] Fig. 13 depicts a splice station 1300 for splicing the facing material 110 in a similar
manner to the way the backing material 130 is spliced in the station 1100 shown in Fig. 11.
In other words, the system 101 typically uses one roll 1201 of material after another, and the
splicing station 1300 permits continuity of operation from one roll to the next. Fig. 13 also
depicts an optional dancer 1310, which may be disposed in a position other than the one
depicted in Fig. 13. The dancer 1310 is shown in more detail in Fig. 13A. The dancer 1310
functions in a similar manner to the dancer 1110 discussed in relation to Fig. 11.

[0104] Furthermore, an optional cleaner 1320 is disposed downstream of the dancer 1310 as
shown in Fig. 13. The cleaner 1320 operates in a similar manner to 1120. It should be noted
that water recycling systems are often used with one or both of the cleaners 1120 and 1320.
[0105] Fig. 14 depicts a roll of bonding material 1401 disposed in a bonding material unwind
station 1400. Fig. 14 also shows the facing material 110, the bonding material 120, and the
backing material 130 in relation to each other.

[0106] Fig. 14A depicts a detailed side view of the bonding material unwind station 1400.
As shown in Fig. 14A and 14B, which is an isometric view of the bonding material unwind
station 1400, the material 120 is typically formed of sheets from two separate rolls 1401.
Additionally, waste rolls 1403 receive a portion of the material from 1401, which is used to

cover the material 120 before use.
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[0107] Fig. 14C describes a bonding material dancer 1410. Fig. 14D depicts a detailed view
of an auxiliary material unwind station 1490, and Fig. 14E depicts the auxiliary unwind
station 1490 in isometric view. The auxiliary unwind station is used to apply an additional
material to the facing material 110 as shown in Fig. 14. For example, in some cases, the
auxiliary unwind station 1490 applies an enhanced material to a substrate material used for
the facing material 110. However, the auxiliary unwind station 1490 is optional, and certain
products do not require the addition of any auxiliary material 105. Fig. 14D and Fig. 14E
each describe a roll 1491 of auxiliary material 105, which may or may not be used in
conjunction with facing material 110. Figs. 14F, 14G, and 14H depict various views of
heaters 1440 used to apply heat to the casing material 110 and/or the backing material 130.
The infrared heater 1440A applies heat directly to a surface of the material 130 that
eventually comes into contact with the bonding material 120. Similarly, the infrared heater
1440B applies heat directly to a surface of the facing material 110 that comes into contact
with the bonding material 120. Thus, as discussed above, the surfaces that directly contact
the bonding layer are directly heated via the heaters 1440. This direct application of heat
where it is needed saves energy inasmuch as it is not necessary to heat the entire thickness of
the materials 110 and 130 in order to activate the heat activated bonding material 120.
Rather, heat is applied where it is needed most, at the surface where the materials are to be
joined.

[0108] Fig. 141 is a view of an embodiment of the heaters depicted in Fig. 14, but with a
powder scattering unit 1450 installed for dispensing a powdered bonding material. The
powdered bonding material is typically heat activatable, similar to the film discussed
previously. The powder scattering unit 1450 is most often configured to shake or cast the
powdered bonding material onto the backing material 130 from a position above the backing
material 130, but other arrangements are possible. For example, if the positions of the
backing material 130 and facing material 110 are reversed, then the powder scattering unit
1450 would apply powdered bonding material to the facing material 110. In one example, the
powder scattering unit 1450 is driven by a motor that stirs or shakes the powdered bonding
material. The motor is typically electric or hydraulic.

[0109] In some applications, heat may be applied via another type of heater, for example, a
heated blower or a heated roller. Rollers similar to those shown in various other parts of the
unwind station 1490 may be used, but with sufficient provisions made to apply heat to the
roller. For example, an electric heater may be disposed inside the roller. However, the

application of infrared heat to the various materials 110, 120, and/or 130 is preferred
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inasmuch as infrared heat can disrupt the surface tension of the material to which it is applied
and therefore result in superior bonding between materials than is typically available with
heat applied via convection or conduction methods alone. It should be noted, however, it is
possible to add a device, such as a static electricity generator, that can disturb the surface
tension of the materials 110 and 130. The addition of this static electricity generator is often
not made when infrared radiation is used to heat the materials 110 and 130.

[0110] The heaters 1440A and 1440B typically heat the surface of the material to which they
are applied to a temperature of 93° to about 310°C, more preferably from 180° to 250°C,
even more preferably about 190°C to about 230°C (surface temp), and more preferably about
200°C to about 220°C. Other temperatures may be used.

[0111] One or both of the infrared heaters 1440A and 1440B may be configured to provide a
gradient to the infrared radiation applied to the surface of the facing material 110 or backing
material 130. In other words, in order to prevent the edges of the heated material from
overheating, it is preferable to provide greater radiation intensity at an area in the middle
(away from the edges) of the facing material 110 or backing material 130 than is applied to
the edges themselves. This is so because the edges of the material do not have as great of a
heat sink in which to dump heat as the center of the material has. Accordingly, it is beneficial
to provide a gradient to the amount of radiation applied to the heated surface. The gradient
may be controlled via an electronic controller, for example, a temperature controller or a
temperature program loaded onto a personal computer. Alternatively, the temperature
gradient may be provided via hardwiring or may be provided via individual heat elements
disposed within the heaters 1440 with elements of greater wattage disposed toward the center
of the heaters 1440 and elements of relatively less wattage disposed toward the edges of the
heaters 1440.

[0112] Although the temperature gradient noted above is typically preferred, especially when
the materials to be heated are relatively sensitive to heat, some configurations of the system
101 use heaters 1440 without providing any temperature gradient. Additionally, as discussed
previously, alternative forms of heating the facing material 110 and/or backing material 130
such as heated rollers or heated air blowers may be used in place of the infrared heaters 1440
or in addition to the heaters 1440. Additionally, as discussed previously, the heaters 1440
disposed upstream of the laminator 1500 may be replaced or augmented with heaters
disposed within the laminator 1500 itself.

[0113] Fig. 15 depicts a laminator 1500 that presses together the facing material 110 (and

auxiliary material, if any), heat activated bonding material 120, and backing material 130 to
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form a laminated material 100. The laminator 1500 typically includes one or more rollers,
and, as discussed previously, may include additional heaters configured to heat at least one of
the facing material 110 and backing material 130. As shown in Fig. 15, material is moving
from left to right, and laminated material 100 exits the machine at its right-hand end.

[0114] Upon exiting the laminator 1500, the laminated material 100 passes into the cooling
conveyor 1600 shown in Fig. 16. The cooling conveyor 1600 typically cools the laminated
material 100 by applying ambient or chilled air to at least one side of the laminated material
100, preferably both sides of the laminated material 100. Fig. 16A is a detailed side view of
the laminator 1600 depicting fans 1610 depicted above and below a path where the material
100 travels. It is preferable that the cooling conveyor 1600 is from 10 to 40 feet, more
preferably 20 to 35 feet, in length and that the cooling conveyor 1600 does not include sharp
bends in the path of the laminated material 100 inasmuch as, having recently been heated
during its bonding process, the laminated material 100 does not typically have its full tensile
strength as it leaves the laminator 1500. Accordingly, the cooling conveyor 1600 typically
includes a substantially straight path for the material 100 with fans 1610 disposed above
and/below the material 100 in order to allow the material 100 to cool before any substantial
bending stress is applied to the material 100. As shown in Figs. 16C and 16D, which are
upper and lower plan views of the cooling conveyor 1600, fans 1610 may be disposed in a
staggered pattern relative to the direction of movement (left to right) of the laminated
material 100.

[0115] As shown in Fig. 16B, the fans 1610 are configured to blow cooling air over
substantially an entire width of the laminated material 100. As further shown in Fig. 16B,
there is typically a gap between the outputs of the fans 1610 and a surface of a belt 1620 on
which the laminated material 100 is conveyed. This gap allows for variations in the thickness
of the laminated material 100. For example, the laminated material 100 may be anywhere
from about 1 to about 25 mm thick, more preferably about 2 to about 15 mm thick, and even
more preferably about 4 to about 10 mm thick. It should be noted that, up to a certain point,
the thinner the laminated material 100 is, the easier it is to heat, and therefore, the easier it is
to bond. Fig. 17 depicts the laminated material 100 passing over an inspection station 1700.
In the inspection station 1700, a user typically visually examines the material after it has been
cooled in order to discover any defects that may be present in the material. Also depicted in
Fig. 17 is a trim station in which edges of the laminated material 100 may be trimmed. For
example, the trim station 1710 may comprise a water jet configured to cut a straight edge, or

even a series of interlocking protrusions and cavities into the material. The interlocking
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cavities and protrusions form a so-called "puzzle-cut" pattern in which various pieces of
laminated material 100 may be assembled to cover a floor the same way pieces of a child's
puzzle interlock to form a picture. However, the typical procedure cuts a linear edge on the
laminated material 100, and any puzzle cut patterning is performed later. In one example, the
trim station 1710 cuts the laminated material 100 at an angle such that the facing material has
a larger surface area than the backing material. In other words, the edge of the laminated
material 100 is chamfered. One benefit of the above-noted chamfering is that, when pieces of
the laminated material 100 are fit together, the upper surface of the laminated material 100,
which exposes the facing material 110, abuts with an edge of an adjoining piece of laminated
material 100 without interference from irregularities along the edge of the interior of the
laminated material 100. In other words, any lumps or protrusions on the sides of the
laminated material 100 do not interfere with closely abutting the top surface of the laminated
material 100 with an adjoining piece of the laminated material 100,

[0116] After cutting with a water jet, air blowers typically blow air onto the cut material to
dry it. In particular, the edges may be subjected to a directed air stream as this is the area
most impacted by the water jet.

[0117] Fig. 17A is a detailed view of the inspection station 1700. The rollers 1780 in the
inspection station 1700 are typically of sufficient diameter to prevent excessive bending of
the freshly laminated material 100 because, as discussed previously, the laminated material
100 may not be at its full tensile strength. Accordingly, it is preferable to maximize the
bending radius of any changes in direction in the path of the laminated material 100. For
example, it is preferable that the diameter of the rollers 1780 is at least eight inches. More
preferably, the diameter of the rollers is ten to twelve inches.

[0118] The inspection station typically includes a guider 1705 that pivots about an axis P.
The guider checks the material for deviation from its intended direction of travel (generally
perpendicular to the axes of the rollers) and aligns the material to ensure that it does not move
off of the machine. The guider 1705 typically incorporates an electric or hydraulic motor in
combination with a sensor that determines the location of the laminated material. Additional
guiders 1705 are typically disposed upstream to guide the materials used to form the
laminated material, i.e., the facing material 110, backing material 130, and/or bonding
material 120.

[0119] Fig. 17B is an end view of the inspection station 1700. Typically, the rollers 1780
have a length of approximately 80 inches. However, other lengths are possible, and the

length can be configured as needed.
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[0120] Fig. 17C is a side view of the trim station 1710 shown from an opposite perspective
of that depicted in Fig. 17. In other words, Fig. 17C shows the trim station 1710 as the
laminated material 100 moves from right to left. As discussed previously, in some cases, it is
preferable to apply a chamfer to the edge of the laminated material 100 when trimming. In
the example of the trim station 1710 shown in Fig. 17C, a nozzle of 0.10 inch in diameter
(orifice) is provided. In another example, a nozzle with an orifice of 0.005 inches in diameter
is provided. As shown in Fig. 17C, a nozzle subassembly 1711 directs a fluid jet into a tank
1712, which drains into a filter assembly 1713. Thus, fluid used in the trimming process and
gjected through the nozzle 1711 can be recovered, filtered, and reused in order to reduce
water consumption.

[0121] Fig. 18 depicts an accumulator 1800 disposed downstream of the trim station 1710.
It should be noted, however, the trim station may follow the accumulator, it desired. The
accumulator typically reverses direction of the laminated material from a substantially
upward direction to a substantially downward direction repeatedly in order to provide a
convenient way of storing material while the material is still in an unrolled state. In other
words, by repeatedly reversing the direction of the laminated material 100, the accumulator
1800 can store, for example, 70 to 100 feet of material before the laminated material 100 is
ultimately cut and rolled into rolls 1901 (see Fig. 19). In the embodiment shown in Fig. 18,
about 71 feet of the laminated material 100 is shown stored in the path provided by the
accumulator 1800.

[0122] Fig. 19 depicts a rewind station 1900 in which the laminated material 100 is rolled
into aroll 1901. After being rolled into the roll 1901, the material is typically moved away
on a roll shuttle 1950, which may be similar in construction to the roll shuttle used to deliver
the backing material 130 or the facing material 110. Fig. 19A depicts a detailed view of the
rewind station 100, which typically includes a motor 1910. Similar to the backing unwind
station 1000, the rewind station 1900 typically includes a cylinder 1960 that applies a
moment force to pivot the rewind station 1900 to unload the roll 1901 (see Fig. 19C). The
roll 1901 is partially depicted in Fig. 19B before unloading. Fig. 19C depicts the rewind
station 1900 after unloading the roll 1901.

[0123] Figure 20 is a schematic illustration of a computer system for operating the
manufacturing system 101. A computer 2100 implements the method of the present
invention, wherein the computer housing 2102 houses a motherboard 2104 which contains a
CPU 2106, memory 2108 (e.g., DRAM, ROM, EPROM, EEPROM, SRAM, SDRAM, and
Flash RAM), and other optional special purpose logic devices (e.g., ASICs) or configurable
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logic devices (e.g., GAL and reprogrammable FPGA). The computer 2100 also includes
plural input devices, (e.g., a keyboard 2122 and mouse 2124), and a display card 2110 for
controlling monitor 2120. In addition, the computer system 2100 further includes a floppy
disk drive 2114; other removable media devices (e.g., compact disc 2119, tape, and
removable magneto-optical media (not shown)); and a hard disk 2112, or other fixed, high
density media drives, connected using an appropriate device bus (e.g., a SCSI bus, an
Enhanced IDE bus, or a Ultra DMA bus). Also connected to the same device bus or another
device bus, the computer 2100 may additionally include a compact disc reader 2118, a
compact disc reader/writer unit (not shown) or a compact disc jukebox (not shown).
Although compact disc 2119 is shown in a CD caddy, the compact disc 2119 can be inserted
directly into CD-ROM drives which do not require caddies. In addition, a printer (not
shown) also provides printed listings of tracked temperatures and tomographic information.
[0124] As stated above, the system includes at least one computer readable medium.
Examples of computer readable media are compact discs 2119, hard disks 2112, floppy disks,
tape, magneto-optical disks, PROMs (EPROM, EEPROM, Flash EPROM), DRAM, SRAM,
SDRAM, etc. Stored on any one or on a combination of computer readable media, the
present invention includes software for controlling both the hardware of the computer 2100
and for enabling the computer 2100 to interact with a human user. Such software may
include, but is not limited to, device drivers, operating systems and user applications, such as
development tools. Such computer readable media further includes the computer program
product of the present invention for tracking temperature and tomographic information. The
computer code devices of the present invention can be any interpreted or executable code
mechanism, including but not limited to scripts, interpreters, dynamic link libraries, Java
classes, and complete executable programs. The computer 2100 is typically configured to
execute code stored in one of the above-noted computer readable media, which, when
executed on the computer 2100, causes the computer 2100 to operate the manufacturing
system 101 to perform any of the processes described in this document and to produce any of
the products described in this document.

[0125] Although only certain embodiments of this invention have been described in detail
above, those skilled in the art will readily appreciate that many modifications are possible in
the exemplary embodiments without materially departing from the novel teachings and
advantages of the invention. Accordingly, all such modifications are intended to be included
within the scope of this invention. For example, the process and system described above may

be arranged to handle various thicknesses of material 100. For example, from one millimeter
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to 50 millimeters. Additionally, various widths of materials may be accommodated in the
processes and system described above. For example, widths from a few inches to a dozen
feet may be implemented.

[0126] Fig. 21 is a view of a puzzle-cut flooring material according to one embodiment of
the invention with a series of interlocking cavities 150 and protrusions 160. This
arrangement can be applied to any configuration of the product 100. In many cases, the
cavities 150 and protrusions 160 will interlock such that a first piece the product 100 will
have to be lifted relative to an interlocked second piece of the product 100 in order to release
the protrusions 160 of the first piece of the product 100 from the cavities 150 of the second
piece of the product 100. Additionally, the edge of the product 100 is often chamfered with a
chamfer CH (sec Fig. 21A). In one example, the chamfer CH is approximately 5 degrees,
which results in a slightly larger surface area for the top portion of the product 100 relative to
the bottom portion. As discussed previously, this chamfer allows adjacent pieces of the
product 100 to rest next to each other (or interlock) without interference from irregularities in
the sidewalls of the product 100. One benefit of this arrangement is that seams between the
top surfaces of the interlocked pieces of the product 100 are less visible from above. A
chamfer such as the one depicted in Fig. 21 A can be applied to the product 100 regardless of
whether the product includes cavities 150 or protrusions 160. In other words, the chamfer
CH can be applied to straight edges of the product 100 as well as to curved edges. Other
shapes and sizes of cut pieces of the flooring may be made, aside from the puzzle-cut flooring
shown in Fig. 21. For example, large or small circles, polygons, curved pieces, and strips
may be produced.

[0127] Although the product 100 depicted in Fig. 21 includes cavities 150 and protrusions
160 on all four sides as viewed from above, the shape of the product 100 and the number of
sides on which cavities 150 and protrusions 160 are present can vary. For example, in many
instances, it is preferable that one or more of the sides of the product 100 are straight so that
these sides present an edge that fits along a wall, into a corner, or defines a particular
living/working space. In some cases, the straight edges are un-chamfered while the
interlocking areas are chamfered. In other cases, all the edges are chamfered, even the
straight edges.

[0128] Fig. 22 depicts a first portion of a die cutting system that may be implemented in
combination with the lamination system described above. In one embodiment, the die cutting
system is entirely detached from the lamination system, and rolls 1901 are positioned in an

unload or unwind station directly in front of a stencil table 2230. In such an arrangement, one
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benefit is that the die cutting station may be used with materials unrelated to those currently
being produced in the lamination system. Another benefit is that the rolls 1901 may be
temporarily stored before being die cut. In this way, the final form of the material in the rolls
may be determined well after the lamination is completed.

[0129] In another arrangement, product 100 bypasses the rewind station 1900 and travels
along a bypass conveyor 2210 and toward a mini-accumulator 2220. The mini-accumulator
2220 may be the same or similar to the accumulator 1800 discussed previously. Typically,
however, the mini-accumulator 2220 stores less material than the accumulator 1800. By
storing material in the mini-accumulator 2220, the infeed table 2310 (see Fig. 23) can
continuously supply the press 2320 (shown in Fig. 23). In other words, as the laminator
system typically feeds material continuously, and sometimes at a substantially constant rate,
the mini-accumulator 2220 allows a build-up of material to supply the press 2320, which
typically functions as an indexing machine inasmuch as material starts and stops in order to
feed the press 2320.

[0130] As shown in Fig. 23, the press 2320, once having pressed a pattern into the product
100, sends the pressed, i.e., cut, material to the outfeed table 2330 which then may send the
material to a take-away conveyor 2340 that feeds a shuttle conveyor 2350 that stacks the cut
pieces in a stack 2360. Alternatively, the cut pieces produced by the press 2320 may be
stacked by hand rather than handled by a take-away conveyor 2340 and shuttle conveyor
2350.

[0131] The press 2320 typically uses a belt such as a urethane belt in order to accommodate
the pressing action used to cut the product 100. The flexible belt supports the product 100
during the pressing portion of the die cutting process. To perform die cutting, the press 2320
exerts a force on the product 100 and shears the product 100 into any of various shapes such
as squares, rectangles, other polygons, circles, or the above-noted puzzle-cut pieces. The die
cutting system may be controlled by the same controller used to the control the lamination
system or may have its own controller or computer system. In one embodiment, the die
cutting system is operated via manual control.

[0132] Obviously, numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that within the scope
of the appended claims, the invention may be practiced otherwise than as specifically

described herein.
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CLAIMS

1. A process for making a laminated surface covering, the process comprising:

passing a first material across a first conveyance unit;

passing a second material across a second conveyance unit;

heating at least one of the first material and the second material;

contacting the first material and the second material to a bonding material;

introducing the first material, the second material, and the bonding material into a
pressure zone such that the bonding material is introduced between a first surface on the first
material and a second surface on the second material such that the bonding material is
sandwiched between the first and second materials; and

applying pressure to bond the first material and second material together via the

bonding material to produce a laminated material.

2. The process of claim 1, wherein the heating is performed before contacting the first

material and the second material to the bonding material.

3. The process of claim 1, wherein the first material includes one or more of a flocked
material, a tufted material, recycled fibers, a woven fabric, a wear-layer, cotton fibers, and/or

synthetic fibers.

4. The process of claim 1, wherein the first material includes an unwoven fabric.

5. The process of claim 1 further comprising actively cooling the laminated material.

6. The process of claim 4, wherein the active cooling is performed in a cooling

conveyor.

7. The process of claim 1 further comprising trimming the laminated material with a

water jet.

8. The process of claim 7, wherein the water jet is provided via an adjustable draft

angle water jet including at least one cutting head holder.
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9. The process of claim 8 further comprising chamfering the laminated material to a
chamfer of from about 0.1 degree to about 10 degrees from perpendicular to a surface of the
laminated material penetrated by the water jet.

10. The process of claim 8 further comprising chamfering the laminated material to a
chamfer of from about 4 degrees to about 6 degrees from perpendicular to a surface of the

laminated material penetrated by the water jet.

11. The process of claim 10 wherein the chamfer is about 5 degrees from

perpendicular to a surface penetrated by the water jet.

12. The process of claim 1 further comprising chamfering the laminated material
such that a surface area of the laminated material provided by the first material is larger than
a surface area of the laminated material provided by the second material.

13. The process of claim 12, wherein the first material includes one or more of a
flocked material, a tufted material, recycled fibers, a woven fabric, a wear-layer, cotton
fibers, and/or synthetic fibers.

14. The process of claim 11, wherein the first material includes an unwoven fabric.

15. The process of claim 12, wherein the first material is a decorative material.

16. The process of claim 1, wherein the first material comprises EDPM rubber.

17. The process of claim 1, wherein the second material comprises rubber.

18. The process of claim 17, wherein the rubber comprises recycled rubber.

19. The process of claim 18, wherein the recycled rubber comprises recycled,

granulated, rebonded rubber.
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20. The process of claim 1, wherein the heating includes heating via infrared

radiation.

21. The process of claim 20, wherein the infrared radiation is provided by at least two

infrared heating systems.

22. The process of claim 1 further comprising cleaning the first material prior to

introducing the first material into the pressure zone.

23. The process of claim 22 further comprising cleaning the second material prior to

introducing the second material into the pressure zone.

24. The process of claim 22, wherein the cleaning the first material includes

vacuuming.

25. The process of claim 1 further comprising cleaning the second material prior to

introducing the second material into the pressure zone.

26. The process of claim 25, wherein the cleaning the second material includes

vacuuming.

27. The process of claim 25, wherein the cleaning includes brushing the second

material.

28. The process of claim 27, wherein the cleaning includes brushing and vacuuming

the second material.

29. The process of claim 1 further comprising disposing the first material above the
second material,
wherein the first surface of the first material and the second surface of the second

material are heated to a temperature in a range of about 93°C to about 310°C.
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30. The process of claim 29, wherein the first surface of the first material and the
second surface of the second material are heated to a temperature in a range of about 190°C

to about 230°C.

31. The process of claim 29, wherein the first surface of the first material and the
second surface of the second material are heated to a temperature in a range of about 200°C

to about 220°C.

32. The process of claim 1, wherein a lower intensity of heat is applied to a first
portion of a surface of at least one of the first and second materials than is applied to a second
portion of the surface of the at least one of the first and second materials, and the second
portion is farther from an edge of the at least one of the first and second materials than is the

first portion.

33. The process of claim 1 further comprising controlling an intensity of the heating

via an infrared heating system including a plurality of individually adjustable control zones.

34. The process of claim 33, wherein the bonding material comprises a heat activated

bonding material.

35. The process of claim 34, wherein the bonding material comprises a film.

36. The process of claim 33, wherein the bonding material comprises a web.

37. The process of claim 1 further comprising tensioning the first material and the

second material to a predetermined tension.

38. The process of claim 37, wherein the tensioning is performed via a dancer tension

control.

39. The process of claim 38, wherein the first material comprises non-woven fabric.

40. The process of claim 39, wherein the non-woven fabric comprises polyester

mesh.
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41. The process of claim 38, wherein the first material comprises a woven fabric.

42. The process of claim 1, wherein the first material is a decorative material.

43. The process of claim 42, wherein the decorative material includes a wood grain

finish.

44. The process of claim 1 further comprising installing the laminated material onto a
floor adjacent additional laminated material,
wherein a boundary between the laminated material and additional laminated material

is disposed at substantially a same height as a top surface of the laminated material.

45. The process of claim 1 further comprising puzzle cutting the laminated material.

46. The process of claim 1, wherein the laminated material includes no more than

15% nylon by weight.

47. The process of claim 1 further comprising altering a surface tension of at least

one of the first surface of the first material and the second surface of the second material.

48. The process of claim 47 further comprising altering the surface tension of both

the first surface of the first material and the second surface of the second material.

49, The process of claim 47, wherein the altering the surface tension includes

lowering the surface tension.

50. The process of claim 49, wherein the altering the surface tension includes
lowering the surface tension before contacting either of the first material and the second

material to the bonding material.

51. The process of claim 49, wherein the altering the surface tension includes
lowering the surface tension after contacting the second material to the bonding material, but

before contacting the first material to the bonding material.
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52. The process of claim 49, wherein the altering the surface tension includes

lowering the surface tension with infrared radiation.

53. The process of claim 1, wherein the bonding material is a film of a thickness of

about 1 micron to about 5 microns.

54. The process of claim 1, wherein the pressure zone includes a nip comprising first

and second rollers.

55. The process of claim 1, wherein at least one of the first or second conveyance

units includes a nip comprising a pair of rollers.

56. The process of claim 1, wherein at least one of the first or second conveyance

units includes a roller with a diameter of at least 12 inches.

57. The process of claim 1 further comprising passing a leader connected to at least
one of the first or second materials across a respective one of the first or second conveyance
units before passing the at least one first or second materials across the respective one of the

first or second conveyance units.

58. The process of claim 1, wherein the bonding material comprises a heat-

activatable powder.

59. The process of claim 58, wherein the contacting includes dispensing the powder

from a dispenser onto at least one of the first and second materials.

60. The process of claim 59, wherein the dispensing includes shaking the powder

onto at least one of the first and second materials.

61. The process of claim 60, wherein the dispenser includes a motorized shaker

disposed above at least one of the first and second materials.

62. The process of claim 58, wherein the heating occurs before the contacting.
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63. The process of claim 1, further comprising guiding the laminated material in a
direction of travel via a guiding unit that responds to a deviation in direction of travel of the

laminated material by moving the laminated material toward a correct direction of travel.

64. The process of claim 1, further comprising guiding the first material in a direction
of travel via a guiding unit that responds to a deviation in direction of travel of the first

material by moving the first material toward a correct direction of travel.

65. The process of claim 1, further comprising guiding the second material in a
direction of travel via a guiding unit that responds to a deviation in direction of travel of the

second material by moving the second material toward a correct direction of travel.

66. The process of claim 1, further comprising, die cutting the laminated material.

67. The process of claim 66, wherein the die cutting is performed on a continuous
length of laminated material extending from an area where the laminated material is

laminated to a die cutter that die cuts the laminated material.

68. The process of claim 67, wherein the continuous length of laminated material
passes through an accumulator that moves the laminated material vertically and horizontally a

plurality of times before the die cutting is performed.

69. The process of claim 67, wherein the laminated material is die cut into puzzle-cut

pieces.

70. The process of claim 66, wherein the laminated material is die cut after being

rolled into rolls and then unrolled.

71. The process of claim 66, wherein the laminated material is cut into separate

lengths before the die cutting is performed.

72. A process for making a laminated surface covering, the process comprising:

passing a first material across a first conveyor;
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passing a second material across a second conveyor;
contacting the second material to a bonding material;
heating at least one of,
1) the second material and bonding material after contacting the second
material to the bonding material, or
i1) the first material,
contacting the first material to the bonding material after the second material and
bonded material are contacted to each other and after the heating;
introducing the first material, the second material, and the bonding material into a
pressure zone such that the bonding material is introduced between a bottom surface of the
first material and a top surface of the second material; and
applying pressure to bond the first material and second material together via the

bonding material to produce a laminated material.

73. The process of claim 72, wherein the first material comprises a flocked material.

74. The process of claim 72, wherein the first material comprises a decorative

material.

75. The process of claim 72, wherein a lower intensity of heat is applied to a first
portion of a surface of at least one of the first and second materials than is applied to a second
portion of the surface of the at least one of the first and second materials, and the second
surface is farther from an edge of the at least one of the first and second materials than is the

first surface.

76. The process of claim 56 further comprising controlling an intensity of the heating

via an infrared heating system including a plurality of individually adjustable control zones.

77. The process of claim 72, wherein the bonding material comprises a film.

78. The process of claim 77, wherein the bonding material comprises a web.

79. The process of claim 72, wherein the flocking backing material comprises non-

woven fabric.
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80. The process of claim 79, wherein the non-woven fabric comprises polyester

mesh.

81. The process of claim 72, wherein the flocking backing material comprises a

woven fabric.

82. A surface covering comprising:

a first layer including a rubber material,

a second layer including a facing material; and

a heat-activated bonding layer disposed between the first layer and second layer and

bonding the first layer to the second layer.

83. The surface covering of claim 82, wherein the rubber material comprises

recycled, granulated, rebonded rubber.

84. The surface covering of claim 82, wherein the rubber material is laminated to the

flocked material to provide a laminated material.

85. The surface covering of claim 84, wherein the rubber material comprises

recycled, granulated, rebonded rubber.

86. The surface covering of claim 82, wherein the laminated material is from about 1

mm to about 25 mm thick.

87. The surface covering of claim 86, wherein the laminated material is from about 2

mm to 15 mm thick.

88. The surface covering of claim 87, wherein the laminated material is from about 4

to 10 mm thick.

89. The surface covering of claim 86, wherein the surface covering comprises a floor

covering.
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90. The floor covering of claim 89, wherein the floor covering includes interlocking
perimeter protrusions and cavities configured to interlock with other interlocking perimeter

protrusions and cavities during installation.

91. The surface covering of claim 82, wherein the flocked material comprises

filaments of nylon.

92. The surface covering of claim 91, wherein the surface covering contains from

about 5% to about 15% nylon by weight.

93. The surface covering of claim 92, wherein the floor covering contains about 10%

nylon by weight.

94. A recyclable surface covering comprising:
a first material adhered to a facing material; and
a second material including recycled rubber comprising rubber granules interbonded

to each other via a chemical bonding agent.

95. The surface covering of claim 82, wherein the facing material includes flocking.

96. A process for making surface covering on a continuous laminator line
comprising:

a) introducing a roll of backing material into a backing unwind station including a
conveyor;

b) introducing a roll of facing material into a facing unwind station including a
conveyor;

¢) introducing a roll of bonding material into a bonding material unwind station
including a conveyor;

d) conveying backing material from the roll of backing material to a first heat source;

e) conveying facing material from the roll of facing material to a second heat source;

f) heating a first surface of the backing material with the first heat source;

g) heating a second surface of the facing material with the second heat source;
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h) conveying the bonding material from the bonding material unwind station between
the heated first surface of the backing material and the heated second surface of the facing
material;

1) pressing the facing material, the bonding material, and the backing material
together to form a composite product;

j) conveying the composite product into a laminator;

k) laminating the composite material together product to form a laminated flooring
material;

1) conveying the laminated flooring material from the laminator into and through a
cooling station;

m) conveying the flooring material from the cooling station to an edge trim station;

n) trimming the edges of the flooring material in the edge trim station;

0) conveying the trimmed tlooring material from the edging station to a rewind
station;

p) winding the flooring material on a spool; and

q) removing filled spools of flooring material from the continuous laminator line.

97. The process for making surface covering of claim 96, further comprising blowing

air onto at least trimmed edge of the flooring material after trimming.

98. The process for making surface covering of claim 96, further comprising guiding

a direction of movement of the first material via a pivotable guider.

99. The process for making surface covering of claim 96, further comprising guiding

a direction of movement of the laminated flooring material via a pivotable guider.

100. The process for making surface covering of claim 96, further comprising

guiding a direction of movement of the second material via a pivotable guider.

101. The process for making surface covering of claim 96, further comprising
accumulating a length of the laminated flooring material in an accumulator by altering a
direction of travel of the laminated flooring material from an upward direction to a downward

direction a plurality of times.
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102. A material bonding system comprising:

a first conveyance unit configured to convey a first material in a direction of
conveyance;

a second conveyance unit configured to convey a second material;

a heating system configured to apply heat to at least one of the first or second
materials; and

a combination zone configured to receive the first material and the second material
from the first and second conveyors and configured to press the first material and second

material toward each other.

103. The material bonding system of claim 102 further comprising a third

conveyance unit configured to convey a third material toward the combination zone.

104. The material bonding system of claim 103, wherein the third conveyance unit is
disposed between the first and second conveyance unit as viewed along the direction of

conveyance.

105. The material bonding system of claim 104, wherein the third conveyance unit is

movable relative to the second conveyance unit.

106. The material bonding system of claim 105,

wherein the third conveyance unit is a roller and is configured to move relative to the
second conveyance unit from a first state to a second state,

wherein, in the first state, the second material is not in contact with the third material
before the first material is in contact with the third material, and

wherein, in the second state, the second material is in contact with the third material

before the first material is in contact with the third material.

107. The material bonding system of claim 102, wherein the first conveyance unit is

configured to convey the first material above the second and third materials.

108. The material bonding system of claim 103, wherein the third conveyance unit is
configured to urge the third material toward the second material such that the second and

third materials are in contact with each other before reaching the combination zone.
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109. The material bonding system of claim 108, wherein the heating system is
configured to heat the third material after the second and third materials are in contact with

each other.

110. The material bonding system of claim 109, wherein the heating system is

configured to heat the third material before the third material reaches the combination zone.

111. The material bonding system of claim 108, wherein the heating system is

configured to heat the first material before the first material reaches the combination zone.

112. The material bonding system of claim 111, wherein at least one of the first or

second conveyance units includes at least one roller.

113. The material bonding system of claim 102, wherein at least one of the first or

second conveyors includes at least one roller.

114. The material bonding system of claim 113, wherein the at least one roller

includes a diameter of at least 12 inches.

115. The material bonding system of claim 102, wherein the heating system is

configured to apply heat to both the first and second materials.

116. The material bonding system of claim 102, wherein the heating system is

configured to alter a surface tension of at least one of the first and second materials.

117. The material bonding system of claim 116, wherein the heating system includes
at least one infrared heater configured to directly expose at least one of the first and second

materials to infrared radiation.
118. The material bonding system of claim 117, wherein the infrared heater includes

a plurality of heating zones configured to apply different intensities of infrared radiation to

the at least one material.
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119. The material bonding system of claim 118 further comprising at least one
temperature sensor and at least one temperature controller configured to control an intensity

of infrared radiation emitted by the heating system.

120. The material bonding system of claim 102, wherein the heating system is
configured to apply a lower intensity of heat to a first portion of a surface of at least one of
the first and second materials than is applied to a second portion of the surface of the at least
one of the first and second materials, and the second portion is farther from an edge of the at

least one of the first and second materials than is the first portion.

121. The material bonding system of claim 102, wherein the heating system includes

a roller configured to heat at least one of the first and second materials via conduction.

122. The material bonding system of claim 102, wherein the heating system is
configured to heat at least one of the first or second materials before the material is received

in the combination zone.

123. The material bonding system of claim 102 further comprising:

a third conveyance unit configured to convey a third material toward the combination
zone such that the third material is disposed between the first material and the second
material,

wherein the combination zone is disposed in a lamination system configured to apply
pressure to the first and second materials to urge the first and second materials toward each

other to form a laminated material.

124. The material bonding system of claim 123, wherein the heating system includes
at least one heater configured to heat at least one of the first and second materials while the

first and second materials are in the lamination system.
125. The material bonding system of claim 124, wherein the heating system is

configured to heat at least one of the first and second materials to a temperature sufficient to

at least partially liquefy the third material.
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126. The material bonding system of claim 125, wherein the heating system is
configured to heat the at least one of the first and second materials while the one of the first

and second materials that is heated is upstream of the combination zone.

127. The material bonding system of claim 123, wherein the heating system includes

at least one infrared heating system.

128. The material bonding system of claim 127, wherein the at least one infrared
heating system includes first and second infrared heaters,

wherein the first infrared heater is configured to heat a surface of the first material
between a roller of the first conveyance unit and the combination zone, and

wherein the second infrared heater is configured to heat the second material between a

roller of the second conveyance unit and the combination zone.

129. The material bonding system of claim 128, wherein at least one of the first and
second infrared heaters includes a plurality of heating zones configured to apply different

intensities of infrared radiation to the at least one material.

130. The material bonding system of claim 129 further comprising at least one
temperature sensor and at least one temperature controller configured to control an intensity

of infrared radiation emitted by the heating system.

131. The material bonding system of claim 130, wherein the heating system is
configured to apply a lower intensity of heat to a first portion of a surface of at least one of
the first and second materials than is applied to a second portion of the surface of the at least
one of the first and second materials, and the second portion is farther from an edge of the at

least one of the first and second materials than is the first portion.

132. The material bonding system of claim 102, wherein the combination zone bonds

the first material to the second material to form a laminated material.

133. The material bonding system of claim 132 further comprising a cooling unit

configured to actively cool the laminated material after it leaves the combination zone.
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134. The material bonding system of claim 133, wherein the combination zone and
cooling unit are configured to convey the laminated material in a substantially same direction

until a temperature of the laminated material has dropped below a predetermined threshold.

135. The material bonding system of claim 134, wherein the predetermined threshold

is within 48 to 180 degrees Celsius.

136. The material bonding system of claim 133, wherein the cooling conveyance unit

includes at least one fan configured to blow air onto the laminated material.

137. The material bonding system of claim 133 further comprising an inspection
station disposed downstream of the cooling conveyance unit,

wherein the inspection station includes at least one inspection station conveyor
configured to alter a path of the laminated material above an area in which a user is able to

directly view the laminated material.

138. The material bonding system of claim 137, wherein the inspection station

conveyor includes at least one roller with a diameter of about 12 inches or more.

139. The material bonding system of claim 138, wherein the inspection station does

not alter the path of the laminated material with a roller of less than 10 inches in diameter.

140. The material bonding system of claim 132 further comprising a cutting station
disposed downstream of the combination zone, the cutting station being configured to cut the

laminated material.

141. The material bonding system of claim 140, wherein the cutting station is

configured to cut the laminated material along at least one edge.

142. The material bonding system of claim 140, wherein the cutting station

comprises a water jet cutter.

143. The material bonding system of claim 142, wherein the water jet cutter is

configured to cut the laminated material at an oblique angle.
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144. The material bonding system of claim 142, wherein the cutting station

comprises at least one air blower that blows air onto the cut laminated material.

145. The material bonding system of claim 132 further comprising an accumulator
disposed downstream of the combination zone and configured to alter a direction of travel of
the laminated material from substantially upward to substantially downward a plurality of

times.

146. The material bonding system of claim 132 further comprising a winding station

configured to roll the laminated material into a roll.

147. The material bonding system of claim 132 further comprising a cleaning station
disposed upstream of the heating system and configured to clean at least one of the first and

second materials.

148. The material bonding system of claim 147, wherein the cleaning station includes

a vacuum pump that vacuums a surface of at least one of the first and second materials.

149. The material bonding system of claim 147, wherein the cleaning station includes

a brush that brushes at least one of the first and second materials.

150. The material bonding system of claim 147, wherein the cleaning station includes
a vacuum pump and brush that vacuum and brush at least one of the first and second

materials.
151. The material bonding system of claim 132 further comprising at least one unroll
station configured to receive a roll of the first or second materials and to unroll the received

unroll.

152. The material bonding system of claim 151, wherein the unroll station is

configured to support a roll of the first or second materials weighing at least 1200 Ibs.
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153. The material bonding system of claim 151 further comprising at least one roll
shuttle configured to receive a roll of at least one of the first and second materials and to
move the roll, without unrolling the roll, from a first position to a second position, the second

position being disposed within the unroll station.

154. The material bonding system of claim 132, further comprising at least one
dancer configured to adjust a tension of at least one of the first and second materials between

a roll of the at least one material and the combination zone.

155. The material bonding system of claim 102 further comprising a controller that

controls first and second rates of conveyance of the first and second conveyors, respectively.
156. The material bonding system of claim 155, wherein the controller is a PC.
157. The material bonding system of claim 102, wherein the first and second
conveyors are configured to convey first and second materials, respectively, that are at least
three feet in width.

158. The material bonding system of claim 154, wherein the width is six feet.

159. The material bonding system of claim 154, the first and second conveyors are

adjustable so as to handle different thicknesses of material.

160. The material bonding system of claim 102, further comprising a bonding
material dispensing unit that dispenses a bonding material onto at least one of the first and

second materials.
161. The material bonding system of claim 160, wherein the bonding material
dispensing unit dispenses the bonding material onto the at least one of the first and second

materials downstream of the heating system.

162. The material bonding system of claim 161, wherein the bonding material

dispensing unit dispenses the bonding material onto the at least one of the first and second
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materials by shaking the bonding material onto the at least one of the first and second

materials as a powder.

163. The material bonding system of claim 102 further comprising a dispensing unit

that dispenses a bonding material between the first and second materials as a powder.

164. The material bonding system of claim 163, wherein the dispensing unit shakes

the powder onto the second material.

165. The material bonding system of claim 102, further comprising a die cutter that

cuts the first and second materials after they are pressed toward each other.

166. The material bonding system of claim 165, wherein the die cutter receives the

first and second material as laminated material after the combination zone.

167. The material bonding system of claim 166, wherein the die cutter receives the
laminated material as a continuous piece extending from the combination zone to the die

cutter.

168. The material bonding system of claim 166, wherein the die cutter receives the
laminated material after the laminated material has been physically severed from laminated

material in the combination zone.

169. A surface covering comprising:

a first layer that defines a first outer surface of the surface covering;

a second layer including rubber granules inter-bonded by chemical bonding, the
second layer defining a second outer surface of the surface covering; and

a heat activated bonding layer disposed between the first layer and the second layer

and bonding the first layer to the second layer.
170. The surface covering of claim 169, wherein the heat activated bonding

layer is in an at least partially liquefied state while its temperature is from 48°C to

180°C.
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171. The surface covering of claim 169, wherein the heat activated bonding layer is

free of hydrocarbon solvents.

172. The surface covering of claim 171, wherein the heat activated bonding layer 1s

free of all solvents.

173. The surface covering of claim 169, wherein the heat activated bonding layer is

uniform in thickness across the entire first layer.

174. The surface covering of claim 169, wherein the second layer comprises granules

of recycled rubber from recycled surface covering.

175. The surface covering of claim 169, wherein the granules include granulated

recycled rubber from tires.

176. The surface covering of claim 169, wherein the granules comprise at least 10%

by weight of reground rubber from recycled surface covering.

177. The surface covering of claim 176, wherein the granules comprise 100% by

weight of reground rubber from recycled surface covering.

178. The surface covering of claim 169, wherein the first layer includes a decorative

design.

179. The surface covering of claim 156, wherein the decorative design includes a

woodgrain pattern.
180. The surface covering of claim 169, wherein the granules comprise first and
second granules, the first granules having a first specific gravity, the second granules having

a second specific gravity different from the first specific gravity.

181. The surface covering of claim 180, wherein at least one of the first granules and

the second granules comprises recycled floor covering.
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182. The surface covering of claim 181, wherein both the first and second granules

comprise recycled floor covering.

183. The surface covering of claim 169, wherein the first layer includes a flocking

material.

184. The surface covering of claim 169, wherein the first layer includes a rubber

material.
185. The surface covering of claim 169, wherein the first layer includes EPDM.
186. The surface covering of claim 169, wherein the surface area of the first outer
surface is greater than the surface area of the second outer surface, and a tapered surface

connects the first outer surface to the second outer surface.

187. The surface covering of claim 186, including, at least one cavity and at least one

protrusion comprising a puzzle-cut pattern.

188. The surface covering of claim 169, including, at least one cavity and at least one

protrusion comprising a puzzle-cut pattern.
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 10/56548

A. CLASSIFICATION OF SUBJECT MATTER

USPC - 428/95

IPC(8) - B32B 5/16; B32B 27/12; D0O4H 11/00 (2010.01)

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢
IPC(8) -- B32B 5/16; B32B 27/12; DO4H 11/00 (2010.01)
USPC -- 428/95

lassification symbols)

IPC(8) -- B32B 5/16; B32B 27/12; DO4H 11/00 (2010.01)
USPC -- 428/82, 87, 88, 95, 97, 304.4; 156/72

Documentation searched other than minimum documentation 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 practicable, search terms used)

PubWest (PGPB,USPT,USOC,EPAB,JPABY); USPTO; Espacenet; Google Patents; Google Scholar; Google -- please see extra sheet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2006/0105136 At (Brazier et al.) 18 May 2006 (18.05.2006) Tablet; Table 5; Figs 1, 2, 4, | 82-89,91-93,95,169-

- 6 and 7; para {0012]; [0015]; [0017]; [0018]}; [0026]; [00271, {0030]; [0043]; [0045]; [0047]; 172,174,176-179,183

Y [0064]); [0065]; [0066); [0067); [0102]; [0118) | e
32,46,75,90,120,131,168,
173,175,180-182,184-188

X US 2007/0275207 A1 (Higgins et al.) 29 November 2007 (29.11.2007) Fig 9A; para [0004]; 102-104,107,108,113-

- [0008]; [0016); (0018]; [0019]; [0022]; [0063]; (0072]; (0075]; {0088]; [0091]; [0093]; [0094]; 115,122-124,126-130,

Y [0096]; [0097]; [0100]; [0102]; [0114]; [0116] 132-134,136,140,141,
146,151-153,157,160-167
1-81,94,96-101,105-
106,109-112,116-
121,125,131,135,137-
139,142-145,
147-150,154-156,158-
159,168

Y US 2008/0274307 A1 (Chereau et al.) 06 November 2008 (06.11.2008) Fig 1; Fig 2; para

[0007]; [0046]; [0056]; [0061]; {0067); [0069]; [0072] 1-81,96-101,105-106,109
-112,116-121,125,131,
135,173

@ Further documents are listed in the continuation of Box C.
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Special categories of cited documents:

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

earlier application or patent but published on or after the international
filing date

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)

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

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

[ o

“pLr

“0”

upr

“T” later document published after the international filing date or priority

date and not in conflict with the aptgliqation but cited to understand
the principle or theory underlying the invention

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

e

“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 documents, 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

01 MARCH 2011 (01.03.2011)

Date of mailing of the international search report

0.9 MAR 2011

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 573.273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
--Please see extra sheet--

1. & As ali required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered b)bclaims Nos.:

Remark on Protest r_-l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:] No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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C (Continuation). = DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where abpropriate, of the relevant passages Relevant to claim No.
Y US 4,942,072 A (Chung et al.) 17 July 1990 (17.07.1990) Fig 8; col 3, In 41-43 45,69,90,187,188
Y US 2007/0254131 A1 (Shail et al.) 01 November 2007 (01.11.2007) Fig 2; para [0051); 94

[0058); [0062]; [0064]
Y

US 2003/0203152 A1 (Higgins et al.) 30 October 2003 (30.10.2003) Fig 14B 68,137-139,145
Y

US 2009/0032180 A1 (O'Connor) 05 February 2009 (05.02.2009) Fig 8-A; Fig 10-12; para 7-16,44,142-144,155,

[0098]; [0108); [0111]; [0153]; [0154] 156,169,186,187
Y

US 4,123,313 A (Queen et al.) 31 October 1978 (31.10.1978) Fig 4(a); col 4, In 1-7 147-150
Y

US 3,593,939 A (Bolles) 20 July 1971 (20.07.1971) col 1, In 7-24 37-41,154,158,159
Y .

US 2006/0165950 At (Dodge) 27 July 2006 (27.07.2006) Fig 1; para [0014]; (0015}; {0020]; | 175,180-182
Y

US 4,128,523 A (Britton et al.) 05 December 1978 (05.12.1978) col 4, In 34-37; col 6, In 15- 16,184,185

20
Y US 3,865,059 A (Jackson) 11 February 1975 (11.02.1975) Figs 1-3; col 4, In 43-48; col 4, In | 63-65,98-100

55-61
Y US 3,975,562 A (Madebach et al.) 17 August 1976 (17.08.1976) col 4, In 54-63; col 5, In 45- | 96-101

60 .

1-188
A US 2007/0178794 A1 (Nishio et al.) 02 August 2007 (02.08.2007) Fig 2
1-188
A US 4,405,668 A (Wald) 20 September 1983 (20.09.1983) Figs 7-9 :
. 142,143

A US 6,203,879 B1 (Desai) 20 March 2001 (20.03.2001) col 6, in 5-8

Form PCT/ISA/210 (continuation of second sheet) (July 2009)
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Search Terms Used:

ADHESIVE FILM

BACKING

(BRUSH OR BRUSHING) NEAR50 (LAMINATOR OR LAMINATING)

CARPET TILE OR CARPETING TILE OR FLOOR MAT

CONTROLLER NEAR20 (PC OR PERSONAL COMPUTER)

(DANCER NEAR10 TENSIONS)

FACING

(EPDM OR ETHYLENE-PROPYLENE)

(GUID$ NEAR10 ((DIRECTION OR LINE) NEAR5 TRAVEL))

(HOTMELT OR HOT-MELT OR HOT MELT)

IR-HEAT$ OR ((INFRARED OR INFRA-RED) NEARG (HEAT OR HEATER OR HEATED OR HEATING))
LAMINATS '

NIP

(PUZZECUT$ OR PUZZLE-CUT$ OR PUZZLE CUT) OR INTERLOCKS OR INTER-LOCK$
RECYCLABLE FLOOR TILE

((REVERSE OR NEGATIVE) ADJ4 ANGLE) OR (CHAMFERS OR BEVELS))

(REWIND$ OR RE-WIND$) AND (UNWIND$ OR UN-WIND$)

ROLL OR ROLLER

(RUBBER NEAR10 (CRUMB OR CHIP OR RECYCLED))

TIECOAT$ OR TIE-COAT$ OR TIE-LAYER OR (TIE ADJ3 (COAT OR COATING OR LAYER))
((TRIM$ OR CUT OR CUTT$) NEAR10 (WATERJET OR WATER-JET OR WATER JET))

Form PCT/ISA/210 (extra sheet) (July 2009)
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Continued from Box I, Observations where Unity of Invention is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-81, 96-101, directed to a process for making a laminated, recyclable surface covering.
Group I, Claims 82-95, 169-188, directed to a laminated, recyclable surface covering.

Group I\, Claims 102-168, directed to an apparatus/system for making a laminated, recyclable surface covering.

The inventions listed as Groups I-lll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons.

Groups I-Hl are related as product (Group M), process of manufacture (Group 1), and means (system) for carrying out said process
(Group Il) and thus share certain technical features as represented in the product itself. However, these shared technical features do
not represent a contribution over the prior art. Notably US 2006/0105136 A1 (Brazier) teaches a recyclable surface covering/mat
comprising a composite (Fig 1) of:

a first layer of rebonded, granulated, recycled rubber (para [0015]...elastomer crumbs plus binder, [0018]);

a second layer of flocking (para [0030]...flock surface); and

a third layer of bonding material joining the first and second layer (para [0010]) wherein the layers are conveyed together (Fig 4; para
[0063]...via belt 16), joined by heat (para [0003}, [0050]) and pressure (para (0068], [0069)).

Because these features were known at the time of this invention, they can not be said to represent a special technical feature that would
otherwise unify these groups. Therefore, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)
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