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WOOD-GRAINED POLYMER SUBSTRATE 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to and the benefit of U.S. Provisional 

Patent Application Number 62/208,928, filed August 24, 2016, the disclosure of 

which is now expressly incorporated herein by reference. 

FIELD OF THE DISCLOSURE 

[0002] The present disclosure relates to polymer composites and more 

particularly to polymer composites that are used as a natural wood substitute or 

replacement. 

BACKGROUND 

[0003] The decking industry has seen numerous introductions of 

composite and alternative plastic lumber decking products over the past decade. 

Composite decking typically comprises 50% wood fiber or particles and 50% 

polyethylene plastic to act as a binder to hold the wood particles together. This 

entire matrix is extruded into linear deck boards (TREX brand is one example). 

Due to undesirable qualities of this product, many companies have added a 

coextruded polymer cap layer around the exterior of the board, which has little or 

no wood fiber to protect the wood fiber/plastic matrix in the core from exposure 

and deterioration due to environmental exposure. 

[0004] In recent years, as composite products have evolved, 

manufacturers have introduced several colors to the exterior coextruded layer to 

produce a surface which has varied color tones to emulate natural wood. This 

wood grain appearance is only skin deep and cutting or planing of the wood 

composite removes this coextruded cap layer to expose the standard fiber-filled, 

homogenous core. 

[0005] The standard plastic extrusion process is designed to evenly mix all 

ingredients to produce consistent quality of product. Introducing multiple colors at 

-1-
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the beginning of the extrusion process results in a homogeneous mixture of a 

single color. The industry produced multiple color tones by utilizing color 

concentrates (streaker colors) that have carrier resins that melt at relatively high 

temperatures. By keeping the temperature zones on the extrusion process at or 

near the temperatures of the melting point of the streaker colors, the streaker 

color concentrates would soften but not melt immediately whereby the streaker 

color concentrates would release color randomly and produce a streak effect. 

[0006] This effect would produce a short string of color on the surface of 

the board. However, the streakers only produced a line of color in a single 

direction, usually along the extrusion direction, and when cut would not create a 

wood-grain like appearance through a core of the board. For example, in U.S. 

Pat. App. Pub. No. 2004/0038002, the streak effect shows color variation that 

starts and stops within a short distance due to the individual color pellet 

softening, streaking and then being consumed in a discrete area of the board. 

With the board cut, pockets of color appear on the end surface, but are 

discontinuous and do not form a wood-grained appearance. 

[0007] For co-extruded products, streakers would cause a cap layer to 

have varied color tones on the surface, but the core of the product remains a 

single color as evident when the board is cut or planed. For example, in U.S. Pat. 

App. Pub. No. 2011/0177291, streaker pellets are swirled in an extruder to form a 

"two-dimensional" cap layer for co-extrusion with a foam core. The cap layer has 

streaks of color at the surface, but is thin and does not extend into the core of the 

finished product. 

[0008] Attempts have also been made to produce polymer boards having 

a wood-grained appearance through a core of the board. For example, in 

Japanese Patent No. H07-214631, different colored plastics are extruded 

through concentric rings, and the molten flow becomes turbulent to swirl the 

colors together. However, the process produces inconsistencies in the finished 

product due to the turbulent flow of the extrusion, and cutting the board can 

-2-
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expose portions having minimal or irregular color patterns, such as breaks or 

gaps in the lines, presenting similar problems to the streakers discussed above. 

[0009] Another example is French Patent No. 2,738,768 which illustrates a 

process for simultaneously extruding plastics of different colors to coalesce them 

into a single product without mixing together. However, the process has similar 

deficiencies to that of Japanese Patent No. H07-214631 discussed above. The 

patterns produced in the processes of these references are not consistent 

throughout the board, and post processing steps, such as cutting, can produce 

visible surfaces with undesirable characteristics. 

SUMMARY 

[0010] The present disclosure may comprise one or more of the following 

features and combinations thereof. 

[0011] In illustrative embodiments, a high density polyethylene wood-

grained substrate includes a plurality of layers of different colors. The substrate is 

formed into elongated boards which each include a first set of polymer layers 

formed that include a first colorant. The substrate includes a second set of 

polymer layers that include a second colorant different than the first colorant. The 

first and second layers alternate within the substrate to form a wood-grained 

appearance throughout the entire substrate. 

[0012] These and other features of the present disclosure will become 

more apparent from the following description of the illustrative embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Fig. 1 illustrates a sectional view through an extrusion machine 

used to manufacture wood-grained polymer substrates of the present disclosure; 

[0014] Fig. 2 is an exploded perspective view of a flow adapter of the 

extrusion machine of Fig. 1 showing that the flow adapter includes a body plate 

and an co-extrusion insert; 

[0015] Fig. 3 is a perspective view of the flow adapter of Fig. 2; 

-3-
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[0016] Fig. 4 is a front elevation view of the flow adapter of Fig. 2; 

[0017] Fig. 5 is a side elevation view of a set of section inserts used in the 

extrusion machine to form layers of different color polymers as suggested in Figs. 

5A-5G; 

[0018] Figs. 5A-5G are sectional views taken at the beginning and end of 

each section insert in Fig. 5; 

[0019] Fig. 6 is sectional view taken through one embodiment of a polymer 

substrate in accordance with the present disclosure showing a wood grain 

pattern of the polymer substrate; 

[0020] Fig. 7 is a top plan view of the polymer substrate of Fig. 6 showing 

colorations on a surface of the substrate form the different color polymers; 

[0021] Fig. 8 is a view similar to Fig. 6 showing embossing on an outer 

surface of the polymer substrate; 

[0022] Fig. 9 is a view similar to Fig. 6 showing a wood grain pattern of the 

polymer substrate after a portion of the outer surface is removed; 

[0023] Fig. 10 is sectional view taken through another embodiment of a 

polymer substrate in accordance with the present disclosure showing a wood 

grain pattern of the polymer substrate; 

[0024] Fig. 11 is a top plan view of the polymer substrate of Fig. 10 

showing a wood grain pattern of the polymer substrate after a portion of the outer 

surface is removed; 

[0025] Fig. 12 is a perspective view of one embodiment of an end product 

formed using a polymer substrate of the present disclosure; and 

[0026] Fig. 13 is a perspective view of another embodiment of an end 

product formed using a polymer substrate of the present disclosure. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0027] For the purposes of promoting an understanding of the principles of 

the disclosure, reference will now be made to a number of illustrative 
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embodiments illustrated in the drawings and specific language will be used to 

describe the same. 

[0028] An illustrative extrusion machine 100 in accordance with the 

present disclosure is shown in Fig. 1. Extrusion machine 100 is used to form 

wood-grained polymer substrates 10, 210, as shown in Figs. 6-11, having varying 

patterns of simulated wood grain which extend through and along each substrate 

10, 210. Substrates 10, 210 can be made from polymer based materials, such as 

recycled high density polyethylene (HDPE), having at least two different 

colorants added thereto to define the wood-grain patterns. Polymer substrates 

10, 210 can be free of natural wood or other organic fibers. Polymer substrates 

10, 210 can include additives, such as UV inhibitors, foaming agents, and color 

concentrates, to produce polymer substrates having desired colors and material 

properties, such as durability and strength. 

[0029] The wood-grained polymer substrates 10, 210 can be post-

processed, such as by planing or embossing, and cut to form various sized 

boards used to make polymer-lumber end products, such as those shown in 

Figs. 12 and 13. The boards can be shipped to customers that design and build a 

multitude of end products, such as furniture, and they can fabricate the end 

products using the wood-grained polymer boards of the present disclosure just 

as they typically would using natural wood lumber. Fabrication using the polymer 

boards could include drilling, routing, and cutting to build multi-component 

products such as outdoor furniture, including adirondack chairs and park 

benches for example. 

[0030] Each polymer substrate 10, 210 includes a multi-tone, simulated 

natural wood-grain effect that runs throughout the entire substrate (cross section) 

as shown in Figs. 6 and 10. The simulated wood grains 16, 216 also extend to an 

outer surface, for example top surface 12, 212, of each substrate 10, 210 so that 

when removal of material occurs, such as through planing or cutting, the multi-

tone wood grain effect remains both on the surface 12, 212 as well as with an 
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exposed core 14, 214 of the substrates as suggested in Figs. 9 and 11. 

Alternatively, or in addition to planing, outer surface 12, 212 of substrates 10, 210 

can be embossed, such as with a wood grain pattern, as suggested in Fig. 8. 

[0031] In one embodiment, polymer substrate 10 of the present disclosure 

includes continuous linear lines of color wood grain patterns 16 particularly within 

the core 14 and exposed core surfaces 12 to emulate wood rings or graining, as 

shown in Figs. 6-9. In the illustrative embodiment, polymer substrate 10 is made 

using extrusion machine 100, shown in Fig. 1, from a first polymer 120 and a 

second polymer 124. A first extruder 118 is adapted to extrude first polymer 120 

which is blended with a primary (main) base color. The first polymer 120 forms 

the lighter portions of polymer substrate 10. First polymer 120 includes a polymer 

material, such as a high density polyethylene resin. In some embodiments, the 

first polymer 120 is mixed with other additives, such as foaming agent, UV 

stabilizers, color concentrates, and other fillers such as fiberglass, minerals, etc. 

[0032] A second extruder 122 of extrusion machine 100 is adapted to 

extrude second polymer 124 as shown in Fig. 1. Second polymer 124 includes a 

polymer material, such as a high density polyethylene resin. In some 

embodiments, the second polymer 124 is mixed with other additives, such as 

foaming agent, UV stabilizers, color concentrates, and other fillers such as 

fiberglass, minerals, etc. 

[0033] Second polymer 124 is blended with an accent color used to form 

wood grain patterns 16 of substrate 10 as suggested in Fig. 6. The accent color 

for second polymer 124 and base color for first polymer 120 are different from 

one another. The accent color is chosen to complement the base color, and each 

will remain distinctive in the final extrusion. In some embodiments, the base and 

accent colors simulate the colors in natural wood, whether fresh cut, dried, aged, 

or otherwise. In some embodiments, the grains 16, 216 of substrates 10, 210 

simulate natural wood grain, and the base and accent colors used are generally 
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not characteristic of natural wood, such as purple, orange, black, and pink, just to 

name a few. 

[0034] In some embodiments, first and second polymers 120, 124 partially 

intermix, along with the main and accent colors, to produce shade and 

combinations of color which are identified as polymer A/B blend(s) 123 as 

suggested in Fig. 1. For example, first polymer 120 could be white in color and 

second polymer 124 could be black in color. When blended according to the 

present disclosure, areas that intermix showing shades of gray are defined as 

polymer A/B blend 123. One or more additional accent color extruders can be 

used to add other accent colored resins into the flow stream through extrusion 

machine 100. 

[0035] A flow adapter 125 is coupled to first extruder 118 by securing flow 

adapter 125 to an adapter plate 126 by use of fasteners, such as bolts, as 

suggested in Fig. 1. Flow adapter 125 is positioned to receive the output flows 

from extruders 118, 122 and configured to initiate the combined flow of first and 

second polymers 120, 124 through extrusion machine 100. The combined flow of 

first and second polymers 120, 124 is then directed to flow divider 140 for 

formation of the wood grain pattern. 

[0036] Flow adapter 125 includes a body plate 129 and a co-extrusion 

insert 127 as shown in Figs. 2-4. Body plate 129 includes a first face 128 and a 

second face 130, and is formed to include a slot 121 in first face 128. A series of 

first apertures 132 are formed through second face 130 and into slot 121. A 

series of pass-through apertures 131 extend through co-extrusion insert 127 in a 

similar pattern to first apertures 132. Slot 121 is configured to receive co-

extrusion insert 127 to align first apertures 132 of body plate 129 with pass-

through apertures 131 of co-extrusion insert 127. Aligned first apertures 132 and 

pass-through apertures 131 allow first polymer 120 to flow through flow adapter 

125 from first face 128 to second face 130 as suggested in Figs. 1-4. 
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[0037] Co-extrusion insert 127 is also formed to include an internal 

passageway 133 that is coupled to second extruder 122 at a first end 134 and is 

in fluid communication with injection ports 136 at a second end 138 as shown in 

Figs. 2 and 4. A series of second apertures 135 are formed through second face 

130 of body plate 129 into slot 121 and are positioned between first apertures 

132 such that first and second apertures 132, 135 alternate with one another 

around a centerline of the extrusion machine 100 as suggested in Fig. 2. 

[0038] Injection ports 136 align with second apertures 135 when co-

extrusion insert 127 is received in slot 121 as suggested in Figs. 2-4. Body plate 

129 and co-extrusion insert 127 cooperate so that first and second polymers 120, 

124 are extruded together through flow adapter 125. In the illustrative 

embodiment, first apertures 132 are larger than second apertures 135. This 

arrangement allows second polymer 124, which is the accent color, to exit the 

flow adapter 125 simultaneously with first polymer 120 in a defined geometric 

relationship and proportional flow rate. Flow adapter 125 permits the ability to 

design a variety of patterns and flow rates of first and second polymers 120, 124 

to associate with different profile sizes and well as different linear graining and 

streaking aesthetics by changing the number and size of the openings 132, 135. 

[0039] The combined flow of first and second polymer 120, 124 exit from 

flow adapter 125 and enter a reducer 139 of extrusion machine 100 as shown in 

Fig. 1. Reducer 139 increases pressure of the flow by reducing a cross section of 

the combined extrusions. Reducer 139 directs the flow of the first and second 

polymers 120, 124 into flow divider 140. 

[0040] Flow divider 140 includes a channel 149 formed through flow 

divider 140 and a plurality of section inserts 141-147 positioned within the 

channel 149 as shown in Fig. 1. Section inserts 141-147 are coupled to one 

another to form a continuous dividing element 148 as suggested in Fig. 5. In the 

illustrative embodiment, each section insert 141-147 is a plate having opposing 

ends twisted relative to one another to form a helical profile. Section inserts 141-
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147 are coupled to one another such that the helical profile along the combined 

dividing element is offset and reversed with each connected section insert 141-

147. 

[0041] Section inserts 141-147 cut across and redirect the combined flow 

of first and second polymer 120, 124 as the flow passes through channel 149 of 

flow divider 140 as suggested in Figs. 1 and 5-5G. Section inserts 141-147 can 

be of different designs and fit together in a variety of orientations to vary the 

wood grain patterns 16 of polymer substrate 10. For illustrative purposes, six 

section inserts 141-146 are shown in Fig. 5. Seven section inserts 141-147, as 

shown in Fig. 1, can be included in the flow divider 140, but it is contemplated 

that any number of section inserts can be used to vary the grain pattern formed 

in the polymer substrate 10. Generally, the number of section inserts can be 

used to control the number of layers in the substrate. More or less section inserts 

can also be used depending on the size of the substrate being produced. 

[0042] In the illustrative embodiment, the design, orientation, and number 

of section inserts 141-147 determine the linear graining and layering aesthetics 

for a particular profile size and shape of polymer substrate 10. For example, as 

suggested in Figs. 5 and 5G, a horizontal (longitudinal to the substrate) 

orientation of the final end of the dividing element 148 produces horizontal layers 

in the flow, which leads to horizontal grains in the final polymer substrate 10 as 

suggested in Fig. 6. Having the final end of the dividing element 148 oriented 

vertically produces vertical (transverse to the substrate) layers in the flow, which 

leads to vertical grains in the final polymer substrate 10 as suggested in Fig. 10. 

[0043] With each successive section insert 141-147, the interlayering of 

first polymer 120 and second polymer 124 increases the amount of linear 

graining between the two polymers 120, 124 as well as promote the polymer A/B 

blending 123 which produces multiple color combinations and layers of the two 

colors as depicted in Figs. 5A-5G. The portions of the flow contacting the channel 

149 and inner dividing element 148 experience less movement than other 
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portions of the flow due to the viscosity of the material. The continuous dividing 

and rotation of the flow causes layers of first and second polymer 120, 124 to 

form on one another within the flow rather than forming a homogeneous mixture. 

[0044] The combined flow of layered polymers 120, 124 exiting section 

insert 147 enters an expander 152 as shown in Fig. 1. Expander 152 reduces 

pressure of the flow by allowing the flow to expand. Expander 152 directs the 

flow into the entry of a die 154 for forming the general profile of polymer 

substrate 10. The substrate 10 enters tooling with similar dimensions to the die 

exit to begin cooling and forming the final product. 

[0045] As shown in Fig. 6, polymer substrate 10 can be cut through the 

core 14 to expose the wood grain pattern 16 created by extrusion machine 100. 

The wood grain 16 in the core 14 of polymer substrate 10 is oriented generally 

horizontal and the individual grains are closely spaced to one another. The grains 

16 (formed from second polymer 124) are generally thinner than the remaining 

layers (formed from first polymer 120) of the substrate 10. Outer surfaces 12 of 

polymer substrate 10 have a matte finish and limited wood grain visibility after 

exiting the die 154 as suggested in Fig. 7. In some embodiments, surfaces 12 of 

polymer substrate 10 can be further enhanced by embossing techniques applied 

to the surfaces 12 as suggested in Fig. 8. Embossing can provide a texture 

similar to natural wood lumber and add to the wood grain effect in the final 

product. Alternatively or in addition to embossing, a thin layer can be removed 

from each outer surface 12, such as by planing, to expose the wood grain pattern 

16 as suggested in Fig. 9. In the illustrative embodiment, a burling effect is 

created due to the horizontally oriented and closely spaced grains 16. 

[0046] As noted above, variations in wood grain patterns can be created 

depending upon the arrangement of the flow divider. A polymer substrate 210 

produced by extrusion machine 100 includes vertical graining 216 in a core 214 

of polymer substrate 210 as shown in Fig. 10. The wood grain 16 in the core 14 

of polymer substrate 10 is oriented generally vertical and the individual grains are 
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widely spaced from one another. The grains 216 (formed from second polymer 

124) are generally thinner than the remaining layers (formed from first polymer 

120) of the substrate 10. Similar post processing steps to polymer substrate 10 

can be performed on polymer substrate 210. For example, planing of outer 

surfaces 212 of polymer substrate 210 can expose the wood grain 216 as 

suggested in Fig. 11. In the illustrative embodiment, the exposed grains generally 

align with one another along a length of the substrate 210 due to the vertically 

oriented and widely spaced grains 216. In some embodiments, the grains 216 

mimic the organic rings of a tree. 

[0047] The illustrative process can be used to form polymer substrates 

form 10, 210 continuously as an extrudate. As noted above, polymer substrates 

10, 210 can be cut to form polymer boards used in the construction of various 

end products. In the illustrative embodiment, boards are created by making 

subsequent cuts across the extrudate to define a length of the board, with the 

orientation of the ends of the board defining a length direction. Various cross-

sectional profiles are possible, such as round, polygonal, or other unique shapes, 

such as those used for molding used around windows and doors for example. 

These profiles can be created using the die 154, or through post processing of 

the boards. 

[0048] The wood-grain patterns 16, 216 in the resulting boards formed 

from polymer substrates 10, 210 generally extend along the length of the board. 

In some embodiments, a majority of the wood grains 16, created by the layers of 

the second polymer 124, extend along the length of the entire board. Likewise, 

the remaining portions of the board, created by the interspersed layers of the first 

polymer 120, also generally extend along the length of the board. In some 

embodiments, a majority of the layers of the first polymer 120 extend along the 

length of the entire board. This creates a substantially consistent pattern along 

the length of the board such that cuts various points along a length of the board 

will expose a substantially similar grain pattern. 
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[0049] As noted above, the wood grains 16, 216 can be oriented along 

different directions. In some embodiments, a width direction of the substrate 10 is 

oriented such that wood grains 16 extend between lateral sides 11, 13 of 

substrate 10 as suggested in Fig. 6. The layers of first and second polymers 120, 

124 are stacked from a bottom surface 18 of substrate 10 toward the top surface 

12. In some embodiments, a width direction of the substrate 10 is oriented such 

that wood grains 216 extend between top surface 212 and a bottom surface 218 

of substrate 210 as suggested in Fig. 10. The layers of first and second polymers 

120, 124 are stacked from a lateral surface 211 toward a lateral surface 213 of 

substrate 210. Generally, the width direction is perpendicular to the length 

direction and rotationally oriented around the length direction. 

[0050] The width direction (i.e., cross-direction of the grains 16, 216) can 

assume various orientations to change the orientation of the grains 16, 216 to 

simulate natural wood grains of different patterns. For example, the exposed 

grain patterns in natural wood assume different orientations depending on the 

portion of the timber the board is cut from. The orientation of the grains 16, 216 

can be changed to simulate these different patterns. In the illustrative 

embodiments, the grains 16, 216 extend along curvilinear paths across the width 

of the substrates 10, 210. In some embodiments, a majority of the grains 16, 216 

extend substantially uninterrupted across the board, i.e., with minimal or no gaps 

in the visible grain 16, 216. 

[0051] In illustrative embodiments, the other portions of the substrates 10, 

210 formed by the first polymer 120 are similar to the grains 16, 216. The layers 

formed by the first polymer 120 extend along a length of the boards made from 

the substrates 10, 210 and across a width of the boards. In some embodiments, 

the grains 16, 216 are thinner than the layers formed by the first polymer 120. 

[0052] Example of illustrative end products formed using the wood-grained 

polymer boards of the present disclosure are shown in Figs. 12 and 13. A chair 

armrest 390 formed using polymer substrate 10, which was embossed on the 
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outer surfaces 12, is shown in Fig. 12. The exposed wood grain 16 is clearly 

visible after cutting out the shape of the armrest 390 while the embossing 

provides the feel of natural wood. Another example of a chair armrest 490 formed 

using polymer substrate 210, which was embossed on the outer surfaces 212, is 

shown in Fig. 13. The exposed wood grain 216 is clearly visible after cutting out 

the shape of the armrest 490 while the embossing provides the feel of natural 

wood. Other structural and non-structural uses, such as decking and siding for 

example, are contemplated by this disclosure. 

[0053] In illustrative embodiments, a wood-grained polymer substrate is 

provided having alternating layers of differently colored polymer material to 

produce a simulated natural wood grain appearance. The wood grain 

appearance runs through a core of the substrate such that the simulated wood 

grains are exposed when the substrate is cut. The wood-grained polymer 

substrate can be cut to length to form a wood-grained polymer board. The wood-

grain polymer board use useful in the production of various end products, such 

as furniture and decking for example. The grain patterns are adjustable to 

simulate various cuts of natural wood timber. The grain patterns are substantially 

consistent along a length of the board such that cuts across the board at various 

points along the length will expose similar patterns. 

[0054] While the disclosure has been illustrated and described in detail in 

the foregoing drawings and description, the same is to be considered as 

exemplary and not restrictive in character, it being understood that only 

illustrative embodiments thereof have been shown and described and that all 

changes and modifications that come within the spirit of the disclosure are 

desired to be protected. 
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What is claimed is: 

1. A simulated natural wood-grained polymer board having a 

first side and a second side spaced apart from the first side along a width 

direction, the first and second sides defining a width of the board, the first and 

second sides extending along a length direction different than the width direction 

between a first end and a second end, the first and second ends defining a 

length of the board, a core of the board extending between the first and second 

sides and between the first and second ends, the board comprising: 

a first set of polymer layers generally extending along the length 

direction and containing a first colorant, a majority of the first set of polymer 

layers extending along the length of the entire board; and 

a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a 

majority of the second set of polymer layers extending along the length of the 

entire board; 

wherein individual layers of the first and second sets of polymer 

layers alternate within the core of the board to form a natural wood-grained 

appearance throughout the core of the board such that a plurality of the first and 

second sets of polymer layers extend along a curvilinear path in the width 

direction and are substantially uninterrupted from the first side to the second 

side. 

2. The board of claim 1, wherein the layers of the first set of 

polymer layers are generally thinner than layers of the second set of polymer 

layers. 

3. The board of claim 1, wherein a portion of at least one of the 

first side and second side of the board is removed to expose portions of the first 

and second sets of polymer layers along the length direction. 

4. The board of claim 3, wherein the exposed portions of the 

first and second sets of polymer layers form a burling grain pattern. 
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5. The board of claim 1, wherein at least one of the first and 

second sides of the board is embossed with a wood grain pattern. 

6. The board of claim 1, wherein the first and second sets of 

polymer layers are formed from high density polyethylene 

7. The board of claim 6, wherein the first and second sets of 

polymer layers further include at least one of a UV inhibitor and a foaming agent. 

8. The board of claim 6, wherein one of the first and second 

sets of polymer layers further includes a foaming agent. 

9. The board of claim 1, wherein the board is formed to define 

a polygonal cross-section along a length of the board. 

10. A simulated natural wood-grained polymer substrate 

extending along a first direction, the substrate having a first side and a second 

side spaced apart from the first side along a width direction different than the 

length direction, the first and second sides defining a width of the substrate, the 

first and second sides extending along the length direction, a core of the 

substrate extending between the first and second sides and along the length 

direction, the substrate comprising: 

a first set of polymer layers generally extending along the length 

direction and containing a first colorant, a majority of the first set of polymer 

layers being substantially continuous along the length direction; and 

a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a 

majority of the second set of polymer layers being substantially continuous along 

the length direction; 

wherein individual layers of the first and second sets of polymer 

layers alternate within the core of the substrate to form a natural wood-grained 

appearance throughout the core of the substrate such that a plurality of the first 

and second sets of polymer layers extend along a curvilinear path in the width 
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direction and are substantially uninterrupted from the first side to the second 

side. 

11. The substrate of claim 10, wherein the layers of the first set 

of polymer layers are generally thinner than layers of the second set of polymer 

layers. 

12. The substrate of claim 10, wherein the first and second sets 

of polymer layers are formed from high density polyethylene 

13. The substrate of claim 12, wherein the first and second sets 

of polymer layers further include at least one of a UV inhibitor and a foaming 

agent. 

14. The substrate of claim 12, wherein one of the first and 

second sets of polymer layers further includes a foaming agent. 

15. The substrate of claim 10, wherein the board is formed to 

define a polygonal cross-section along a length of the board. 

16. A polymer lumber end product comprising: 

a first simulated natural wood-grained polymer board, and 

a first simulated natural wood-grained polymer board coupled to the 

first simulated natural wood-grained polymer board, 

wherein each of the first and second simulated natural wood-

grained polymer boards includes: 

a first set of polymer layers generally extending along the 

board and containing a first colorant, a majority of the first set of polymer 

layers being substantially continuous along a length of the board; and 

a second set of polymer layers generally extending along the 

board and containing a second colorant different than the first colorant, a 

majority of the second set of polymer layers being substantially continuous 

along a length of the board; 

wherein individual layers of the first and second sets of 

polymer layers alternate within a core of the board to form a natural wood-
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grained appearance throughout the core of the board such that a plurality 

of the first and second sets of polymer layers extend along a substantially 

uninterrupted, curvilinear path across a width of the board. 
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ABSTRACT OF THE DISCLOSURE 

A wood-grained polymer substrate includes a plurality of layers of 

different colors. The substrate is formed into elongated boards and used in the 

production of various end products similar to natural wood. 

DMS 4278581v1 
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the filing of such foreign or international application. Failure to do so will result in 
abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)). 

This collection of information is required by 37 CFR 1.213(a). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call-1.800-PTO-9199 (1-800-786-9199) and select option 2. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: WOOD-GRAINED POLYMER SUBSTRATE 

First Named Inventor/Applicant Name: Andrew Stephens 

Filer: Kyle A. Forgue/Mark Sweetin 

Attorney Docket Number: 64844-256633 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Utility filing Fee (Electronic filing) 4011 1 70 70 

Utility Search Fee 2111 1 300 300 

Utility Examination Fee 2311 1 360 360 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late Filing Fee for Oath or Declaration 2051 1 70 70 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 800 
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Electronic Acknowledgement Receipt 

EFS ID: 26737836 

Application Number: 15245948 

International Application Number: 

Confirmation Number: 1690 

Title of Invention: WOOD-GRAINED POLYMER SUBSTRATE 

First Named Inventor/Applicant Name: Andrew Stephens 

Customer Number: 23644 

Filer: Kyle A. Forgue/Mark Sweetin 

Filer Authorized By: Kyle A. Forgue 

Attorney Docket Number: 64844-256633 

Receipt Date: 24-AUG-2016 

Filing Date: 

Time Stamp: 16:18:37 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $800 

RAM confirmation Number 2936 

Deposit Account 120913 

Authorized User FORGUE, KYLE 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees) RPI1004
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Application Data Sheet 256633_aiaADS.pdf 

1822950 

no 9 
affcb062887ba576c1Dfdeb64848af5Oad6b 

407 

Warnings: 

Information: 

2 256633_Application.pdf 

72340 

yes 18 
6e78b8e7fa21c1ba85e3d94bfbr559d59d9 

169d 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 13 

Claims 14 17 

Abstract 18 18 

Warnings: 

Information: 

3 
Drawings-other than black and white 

line drawings 
256633_Drawings.pdf 

4740507 

no 9 
dfbb56f468f6b93dObc461cd089174d b3d a 

e612 

Warnings: 

Information: 

4 Nonpublication request from applicant 256633_NonPub_Request.pdf 

70007 

no 1 
9B407be9ee04b7b673f08697d2f3d65c4a8 

130d 

Warnings: 

Information: 

5 Fee Worksheet (SB06) fee-info.pdf 

37163 

no 2 
06d 7f78k13b3b3da69d540405f74e9132d b 

8299 
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Warnings: 

Information: 

Total Files Size (in bytes): 6742967 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VirgLnia 22313-1450 
www.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

GRP ART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/245,948 08/24/2016 

23644 
Barnes & Thornburg LLP (CH) 
P.O. Box 2786 
Chicago, IL 60690-2786 

1715 800 64844-256633 16 3 
CONFIRMATION NO. 1690 

FILING RECEIPT 

IIIIIIIIIIII1111111111111A14111111g[ttlif 

Date Mailed: 09/07/2016 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Inventor(s) 
Andrew Stephens, Aurora, IL; 
Francisco Morales, Plano, IL; 
Tadeusz Rybka, Streamwood, IL; 

Applicant(s) 
TANGENT TECHNOLOGIES LLC, Aurora, IL 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appin claims benefit of 62/208,928 08/24/2015 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 09/02/2016 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/245,948 

Projected Publication Date: Request for Non-Publication Acknowledged 

Non-Publication Request: Yes 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

WOOD-GRAINED POLYMER SUBSTRATE 

Preliminary Class 

427 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 
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LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/245,948 

23644 
Barnes & Thornburg LLP (CH) 
P.O. Box 2786 
Chicago, IL 60690-2786 

08/24/2016 Andrew Stephens 64844-256633 
CONFIRMATION NO. 1690 

INFORMAL NOTICE 

Date Mailed: 09/07/2016 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Andrew Stephens 
Francisco Morales 
Tadeusz Rybka 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

/lvongxay/ 
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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

15/245,948 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

20, 

in 

SMALL ENTITY OR 

OR 

OR 

OR 

OR 

OR 

OR

OR 

OR 

OR 

OR

OTHER THAN 
SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A 300 N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A N/A 360 N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 16 minus 20= x 40 = 0.00 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 3 minus 3 = x 210 = 0.00 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

0.00 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

TOTAL 

SMALL 

730 TOTAL 

OTHER 
SMALL ENTITY 

THAN 
ENTITY 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus x x 

Independent 
(37 CFR 1.16(h)) 

Minus x x 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

TOTAL 
ADD'L FEE 

TOTAL 
ADD'L FEE 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

RATE($) 
ADDITIONAL 

FEE($) 
RATE($) 

ADDITIONAL 
FEE($) 

Total 
(37 CFR 1.16(i)) 

Minus x = x 

Independent 
(37 CFR 1.16(h)) 

Minus 
X = x 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found 

TOTAL 
ADD'L FEE 

3. 
enter "20". 

"3". 
the appropriate box 

TOTAL 
ADD'L FEE 

in column 1. 
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504184761 01/18/2017 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1.1 
Stylesheet Version v1.2 

EPAS ID: PAT4231436 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name Execution Date 

ANDREW STEPHENS 10/17/2016 

FRANCISCO MORALES 10/18/2016 

TADEUSZ RYBKA 10/21/2016 

RECEIVING PARTY DATA 

Name: TANGENT TECHNOLOGIES LLC 

Street Address: 1001 SULLIVAN ROAD 

City: AURORA 

State/Country: ILLINOIS 

Postal Code: 60506 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 15245948 

CORRESPONDENCE DATA 

Fax Number: (312)759-5646 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 312-357-1313 
Email: msweetin@btlaw.com 
Correspondent Name: MARK J. NAHNSEN 
Address Line 1: BARNES & THORNBURG LLP 
Address Line 2: P.O. BOX 2786 
Address Line 4: CHICAGO, ILLINOIS 60690-2786 

ATTORNEY DOCKET NUMBER: 64844-256633 

NAME OF SUBMITTER: MARK J. NAHNSEN, REG. NO. 51093 

SIGNATURE: /Mark J. Nahnsen/ 

DATE SIGNED: 01/18/2017 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 3 
source=256633 Declaration-Assignment#page1.tif 
source=256633 Declaration-Assignment#page2.tif 
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Page of 

This document is being submitted for dual purposes Attorney Docket No. 64344.256633 

COMBINED DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING 
AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE 

Title of 
Invention WOOD-GRAINED POLYMER SUBSTRATE 

As the below.narned inventor, I hereby declare that 

This declaration is directed to: 
0 the attached application, or 

United States Application or par International Appl€cation No. 15/245948,
filed on August 24, 201§. 

The above.identifted application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in this application. 

WHEREAS, TANGENT TECHNOLOGIES 1,14, 
a corporation (hereinafter refbrred to as i'ASSIGNEE") having a place of business at 
1001 Sullivan Road. Aurora. IL 60596, 
is desirous of Requiring the entire right, title, and interest in and to the above.referenced application and any Inventions disclosed therein 
("the INVENTION") and in and to any Letters Patent that may be granted therefrom in the United States and its territorial possessions and 
in any and all foreign countries; 

NOW, THEREFORE, for good and valuable consideration, the sufficiency of which is acknowledged, I hereby sell, assign, and set over to 
ASSIGNEE, the full and exclusive right to the invention in the United States and its territorial possessions and in all foreign countries 
(including the right to claim priority under the terms of the international Convention and other relevant International Treaties and 
Arrangements from the application) and the entire right, title, and interest in and to any and all Letters Patent which may be granted 
therefrom in the United States and its territorial possessions and in any and all foreign countries and in and to any and all &visions, 
reissues, continuations, substitutions, and renewals thereof. 

I hereby authorize and request the Patent Office officials in the United States and its territorial possessions and any and all foreign countries 
to issue any and all of said Letters Patent, when granted, to ASSIGNEE as the assignee of my entire right, title, and Interest in and to the 
same, for the sole use and benefit of ASSIGNEE, its successors and assigns, to the full end of the term for which said Letters Patent may be 
granted, as fully and entirely as the same would have been held by me had this assignment and sale not been made and hereby covenants 
that I have full right to convey the interest herein assigned, and that the undersigned has not executed, and will not execute, any agreement 
in conflict herewith. 

Further, I agree that 1 will communicate to ASSIGNEE or its representatives any facts known to me respecting the INVENTION and will 
testify in any legal proceeding. cooperate in every way possible in obtaining evidence, sign all }swill papers, execute all divisional, 
continuation, substitute, renewal, and reissue applications, execute all necessary assignment papers to cause any and all of the Letters 
Patent to be issued to ASSIGNEE, make all rightful oaths, and generally do everything possible to aid ASSIGNEE, its successors and 
assigns, to obtain and enforce proper protection for the INVENTION in the United States and its territorial possessions and in any and all 
foreign countries. 

I hereby grant the attorney of record the power to insert on this assignment any further identification which may be necessary or desirable 
in order to comply with the rules of the United States Patent and Trademark Office for recordation of this assignment 

hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine or imprisonment 
of not more than five (5). years, or bot₹t. 

LEGAL NAME OF myEN:roill  Andrew STEPHEN 

Signature: 
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This document is being submitted for dual purposes Attorney Docket No. 64844-256633 

COMBINED DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING 
AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE 

Title of 
Invention 

WOOD-GRAINED POLYMER SUBSTRATE 

As the below-named inventor, I hereby declare that: 

This declaration is directed to: 
0 the attached application, or 
El United States Application or PCT International Application No. 15/245948.

filed on August 24.2016 . 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in this application. 

WHEREAS, TANGENT TECHNOLOGIES LLC, 
a corporation (hereinafter referred to as "ASSIGNEE"), having a place of business at 
1001 Sullivan Road. Aurora. IL 60196, 
is desirous of acquiring the entire right, title, and interest in and to the above-referenced application and any inventions disclosed therein 
("the INVENTION") and in and to any Letters Patent that may be granted therefrom in the United States and its territorial possessions and 
in any and all foreign countries; 

NOW, THEREFORE, for good and valuable consideration, the sufficiency of which is acknowledged, I hereby sell, assign, and set over to 
ASSIGNEE, the full and exclusive right to the invention in the United States and its territorial possessions and in all foreign countries 
(including the right to claim priority under the terms of the International Convention and other relevant International Treaties and 
Arrangements from the application) and the entire right, title, and interest in and to any and all Letters Patent which may be granted 
therefrom in the United States and its territorial possessions and in any and all foreign countries and in and to any and all divisions, 
reissues, continuations, substitutions, and renewals thereof. 

I hereby authorize and request the Patent Office officials in the United States and its territorial possessions and any and all foreign countries 
to issue any and all of said Letters Patent, when granted, to ASSIGNEE as the assignee of my entire right, title. and interest in and to the 
same, for the sole use and benefit of ASSIGNEE, its successors and assigns, to the ftill end of the term for which said Letters Patent may be 
granted, as fully and entirely as the same would have been held by me had this assignment and sale not been made and hereby covenants 
that I have fUll right to convey the interest herein assigned, and that the undersigned has not executed, and will not execute, any agreement 
in conflict herewith. 

Further, I agree that I will communicate to ASSIGNEE or its representatives any facts known to me respecting the INVENTION and will 
testify in any legal proceeding, cooperate in every way possible in obtaining evidence, sign all lawful papers, execute all divisional, 
continuation, substitute, renewal, and reissue applications, execute all necessary assignment papers to cause any and all of the Letters 
Patent to be issued to ASSIGNEE, make all rightful oaths, and generally do everything possible to aid ASSIGNEE, its successors and 
assigns, to obtain and enforce proper protection for the INVENTION in the United States and its territorial possessions and in any and all 
foreign countries. 

I hereby grant the attorney of record the power to insert on this assignment any further identification which may be necessary or desirable 
in order to comply with the rules of the United States Patent and Trademark Office for recordation of this assignment. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by fine or imprisonment 
of not more than five (5) years. or both. 

LEGAL NAME OF INVENTOR:  Francisco MORALES 

Signature: Date: le 'IAD— 7—P 40 
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Is document is being submitted for dual purposes Attorney Docket No. 64844-256633 

COMBINED DECLARATION (37 CFR L63) FOR UTILITY OR DESIGN APPLICATION USING 
AN APPLICATION DATA SHEET (37 CFR 1.76) AND ASSIGNMENT FOR SINGLE ASSIGNEE 

Title of 
vention 

WOOD-GRAINED POLYMER SUBSTRATE 

As the be€ow~ named inventor, I hereby declare that: 

This declaration is directed to: 
0 the attached application, or 

United States Application or PCT International Application No, 15/245948 
filed on August 24, 2016. 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in this application. 

WHEREAS, TANGENT TECHNOLOGIE 
a corporation (hereinafter referred to as 'ASSIGNEE"), having a place of business at 
1001 Sullivan Read. Aurora, IL 69506, 
is desirous of acquiring the entire right, title, and interest in and to the above-referenced application and any inventions disclosed therein 
("the INVENTION") and in and to any Letters Patent that may be granted therefrom in the United States and its territorial possessions and 
in any and all foreign countries; 

NOW, THEREFORE, for good and valuable consideration, the sufficiency of which is acknowledged, I hereby sell, assign, and set over to 
ASSIGNEE, the full and exclusive right to the invention in the United States and its territorial possessions and in all foreign countries 
(including the right to claim priority under the terms of the Internationa€ Convention end other relevant International Treaties and 
Arrangements from the application) and the entire right, title, and interest in and to any and ail Leiters Patent which may be granted 
therefrom in the United States and its territorial possessions and in any and all foreign countries and in and to any and all divisions, 
reissues, continuations, substitutions, and renewals thereof, 

I hereby authorize and request the Patent Office officials in the United States and its territoria€ possessions and any and all foreign countries 
to issue any and all of said Letters Patent, when granted, to ASS€GNEE as the assignee of my entire right, title. and interest in and to the 
same, for the sole use and benefit of ASSIGNEE, its successors and assigns, to the full end of the team for which said Letters Patent may be 
granted, as fully and entirely as the same would have been held by me had this assignment and sale not been made and hereby covenants 
that I have full right to convey the interest herein assigned, and that the undersigned has not executed, and will riot execute, any agreement 
in conflict herewith. 

Further, I agree that I will communicate to ASSIGNEE or its representatives any facts known to me respecting the INVENTION and will 
testify in any legal proceeding, cooperate in every way possible in obtaining evidence, sign all lawfu€ papers, execute all divisional, 
continuation, substitute, renewal, and reissue applications, execute all necessary assignment papers to cause any and all of the Letters 
Patent to be issued to ASSIGNEE, make all rightful oaths, and generally do everything possible to aid ASSIGNEE, its successors and 
assigns, to obtain and enforce proper protection for the INVENTION in the United States and its territorial possessions and in any and a€l 
foreign countries. 

I hereby grant the attorney of record the power to insert on this assignment any further identification which may be necessary or desirable 
in order to comply with the rules of the United States Patent and Trademark Office for recordation of this assignment. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 3001 by fine or imprisonment 
of not more than five (5) years, or both. 

LEGAL NAME OF INVENTOR:  Tadeusz RYBKA 

Signature: 
---- r -a:at-7a --- ---

Date: 

DM5 430504 I vl 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number: 15/245948 
Filing Date: August 24, 2016 
First Named Inventor: STEPHENS, Andrew 
Group Art Unit: 1783 
Confirmation Number: 1690 
Examiner Name: Unassigned 

Sheet 1 of 1 Attorney Docket Number: 64844-256633 

U.S. PATENT DOCUMENTS 

U.S. Patent Document 
Examiner 

Initials 
Doc. 
No. 

Application or 
Patent Number 

Kind Code Name of Patentee or Applicant Date of Publication Filing Date If 
Appropriate 

A A 4280950 Nagata et al. Jul. 28, 1981 
A B 5126088 Andres Jun. 30, 1992 
A C 5866639 Dorchester et al. Feb. 2, 1999 
A D 6083601 Prince et al. Jul. 4, 2000 
A E 6596784 King Jul. 22, 2003 
A F 7866758 Jang Jan. 11, 2011 
A G 2004/0038002 Franco et al. Feb. 26, 2004 
A H 2007/0104930 Grohman May 10, 2007 
A I 2008/0299351 Buchholtz et al. Dec. 4, 2008 
AJ 2011/0151193 Cantley et al. Jun. 23, 2011 
A K 2011/0177291 Sudano et al. Jul. 21, 2011 
A L 2013/0224437 Park et al. Aug. 29, 2013 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Translation 
Examiner 

Initials 
Doc. 
No. 

Office Application or 
Patent Number 

Kind 
Code 

Name of Patentee or Applicant Date of Publication Yes No"-F 

A M DE 1963161 Farbwerke Hoechst AG Jun. 24, 1971 X+ 
A N FR 2738768 Peytral Dec. 3, 1999 X+ 
A 0 JP JPH07-214631 Echo Chem KK Aug. 15, 1995 X+ 

OTHER - NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Doc. 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number (s), publisher, city and/or 

country where published. 

Translation 

Yes No"± 

A P DeGroot, "Synthetic Decking Roundup," Professional Deck Builder 1-8 (2012). 
A Q Koepplmayr et al., "Numerical and Experimental Modeling of a Multiflux Static Mixer for 

Continuous Extrusion of Layered Polymer Blends," 14th European Conference on Mixing, 
At Warsaw, Poland, (September 2012). 

A R Van der Hoeven et al., "Homogeneity of multilayers produced with a Static Mixer," Polymer 
Engineering And Science, 41(1): 1-18 (2001). 

EXAMINER DATE CONSIDERED 

* A concise statement of relevance is being submitted in lieu of a translation. 37 CFR 1.98(a)(3). 
+ An English-language equivalent/patent, or an English-language abstract, or an English-language version of the search report or action by a foreign patent 
office in a counterpart foreign application indicating the degree of relevance found by the foreign office is being submitted in lieu of a concise explanation of 
relevance under 37 CFR 1.98(a)(3). 
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Espacenet 

Bibliographic data: DE1963161 (Al) — 1971-06-24 

Wood-grained plastics 

Inventor(s): 

Applicant(s): 

Classification: 

Application number: 

Priority number(s): 

Also published as: 

JAUSS ERICH ± (JAUSS,ERICH) 

HOECHST AG ± (FARBWERKE HOECHST AG) 

- international: B29C45/16; B29C47/04; (IPC1-7): B29F3/12 
- cooperative: B29C45/1634; B29C47/046; B29C47/0009 
DE19691963161 1969.12.17 

DE19691963161 19691217 

DE1963161 (B2) 

Abstract of. DE1963161 (A1) 

Wood-grained plastics, with the graining throughout the material, with an even graining, 
suitable for profiles, panels, hollow-ware or tubes are obtained by extruding together a 
powdered base material (pref. opt. pigmented PVC with = 20% (pref. ca 7%) of a 
granulated plastic (e.g. PVC or any other compatible polymer), which contains a much 
higher pigment content than the base and may also contain plasticiser. Powder/powder 
mixtures are not suitable and granule/granule mixtures require special equipment and 
do not give such good results. 
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(31) Aktenzeichen: 

0 Bezeichnung: Verfahren zur Herstellung von Gegenstanden 
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aus thermoplastischen .Kunststoffen 
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PARBWERKE HOECHST AG. vormals Meister Lucius & BrUning 

Werk Gendorf 

Aktenzeichen: 

Gendorf, den £3.12.1969 

Gd 1503 

Dr. Hi/Ed 

Verfahren zur Herstellunc von Gegenstanden mit holzmaserungs—

ahnlicher Beschaffenheit sus thermoasstischen Eunststoffen 

Es ist bekannt, Profile mit Holzmaserungseffekt herzustellen, 

indem man den zu verarboitenden Kunststoff in Granulatform 

mit dem gewUnschten Parbgranulat und in an aich bekannter Weise 

auf Schnecken, Blasformmaschinen und SpritzguSmaschinen welter—

verarbeitet. So beschreibt des DBP 1 146 648 ein Verfahren, 

nach welchem verschiedenfarbige Granulate in an rich bekann—

ten mehrgdngigen Schneckenpressen eingespeist werden. Diese 

Arbeitsweise ist geeignet zur Herstellung grober Marmorierungs—

effekte; die erzielbare Naserung gentigt nicht den gestellten 

AnsprUchen. 

Nach DBP 1 170 616 wird beispielsweise des Farbkonzentrat 

als grobk₹rniges Granulat mit einem gegentiber den Grundwerk—

stoften baheren Erweichungspunkt einem gepreSten Strang aus 

thermoplastischem Kunststoff, kurz vor dem Austritt aus einer 

BlUsenmUndung, aufgeschmolzen und die Bildung eines streifen—

srtigen Musters auf dem aus der BUsenmUndung austretenden 

Strang bewirkt. 

Diese bekannten Verfahren erfordern einerseits eine Vorbe-

bandlung des Thermoplasten, die Herstellung von Granulat 

andererseits die Verwendung spezieller maschineller Einrich-

tungen. 

-2-
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Es wurde nun gefunden, da3 man Gegenstande aus thermo-

plastischen Kunststoffen mit holzmaserungsahnlicher Ober-

flache und lurchfarbung des Produktes in der Masse nach 

an rich bekanntem Verfahren, vorzugsweise B=trusions- und 

Spritzverfahren, in vorteilhafter 'Weise herstellen kann, 

wenn man eine pulverfdrmige Kuntstoff-Grundmischung mit . 

Parbgrenulsten auf Kunststoffbesis beliebiger Farbe und 

Zusammensetzung vermischt gemeinsam verarbeitet, wobei der 

Pigmentgehalt der Parbgranulate erheblich grdBer ist als 
der der Grundmischung und bis zu 20 Gew.% der Gesamtmischung 

betragt. Oberraschenderwcise wurde festgostellt, daB man 

den erZindungsgemLBen Effekt nicht exhalt, wenn thermopla-

stisches Kum ststoffmaterial und Farbkomponente beide in 

Pulverform gemeinsam verarbeitet werden. 

Zur lurchfUhrung des erfindungsgemalien Verfahrens warden 

der verarbeitungsfertigen pulverfdrmigen Grundmischung, 

welche bereits beliebig eingefdrbt sein kann, Parbgranulate 

zugemischt, deren Pigmentgchalt vorteilhafterweise groBer 

ist als der der Grundmischung. Gegeniiber der Grundmasse 

liegt in Farbgranalat ein bereits plastifiziertes Gemisch 

vor, welches neben seinen erheblich hdheren Pigmentgehalt 

gegentiber der Grundmasse auBerdem noch Weichmacher oder 

Stabilisatoren enthalten kann, je nach der Art der verwen—

deten Grundmischung, beispielsweise ob als solche ein Hart—

oder Weigh—Polyvinylchlorid vorliegt. Uichtig Jet, daB der 

Pigmentgehalt der Pulvermasse erheblich niedriger ist als 

der der Parbgranulate, da sonat keine kiare Abgrenzung der 

Oberflache erfolgt. Das erzielte Holzdekor ist lurch Zusatz 

der Farbgranulate in weiten Grenzen variierbar, wobei neben 

der Farbe der Grundrezeptur Menge und Anzahl der Farben, die 

bereits der Grundmischung zugegeben wurden, Pigment und Welch—

machergehalt der Parbgranulate, such die GrobBe der Parbgranu—

late stns Rolle spielt. 
-3-

109826/1388 

BAD ORIGINAL. 

RPI1004
Page 58 of 437 



-3- 1963161 

Zur Erzielung spezieller Effekte kenn man Nischungen von 

parbgranulaten unterschiedlieher 2igmente vortdlhaft ein-

setzen. 

,Piir die Herstellung von GegenstUnden mit holzmaserungs-

dhnlichen Oberfldchen kommen grundsatzlich elle bekannten 

Thermoplasten und deren Mischpolymerisate in Betracht. Be-

sonders geeignet sind ftir dieseu Zweck Vinylchloridpolymeri-

sate, Grundmasse und Farbgranulat milesen nicht in jedem Fall 

sue dem gleichen Polymerisat bestehen. Beispielsweise kann 

die Parbgranulatkomponente such ein Polyolefin eel., das 

einem Polyvinylehlorid zugemischt wird; entscheidend ist 

lediglich die Vertrdglichkeit der Komponenten. 

Die Herstellung der maserierten Profile erfolgt in an sich 

bekannten Extrusions- und SpritzguD-Einrichtungen. Spe-

zielle Anordnungen, wie sie bei dlteren Verfahren vielfach 

erforderlich sind, werden bier nicht gebraucht. 

Uberreschenderweise wurde festgestellt, ds bei einem Gemiech 

Pulver plus Granulat bei vorliegendem Unterschied in der 

KorngrdBe der Komponenten eine Entmischung derselben nicht 

eintritt. Vergleicht man die so erheltenen Produkte mit 

den sue Kunststeffgranulaten und Farbgranulaten erzielten, 

so kann man feststellen, daB die Gegenstdnde sus dem erfine. 

dungsgemdBen Material eine wesentlich schUnere, vor allem 

gleichmdBigere Naserung aufweisen, und zwar in einer bislang 

nicht erreichbaren Homogenitdt dureh die Gesamtmasse hindurch. 

Auger der bereits beschriebenen Verarbeitung des erfindungs-

gemaBen Materials durch an sich bekannte Extrusions- und 

S ritzguEverfahren zu Profilen, Platten, Hohlkdrpern und - 
Rohren, kann desselbe intolge seiner durchgehenden, einwand-

frelen Maserung vorteilhaft such der spanabhebenden Weiter-

-4-
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verarbeitung unterworfen werden, wodurch weitere Jnwendungs-

gebiete ftir derartige Eunststoffmaterialien erschlossen wer-

den. 

Eine Auswahl sus der Vielzahl der erfindungsgemlBen Moglich-

keiten sei an Hand folgender Beispiele beschrieben, ohne daB 

die Anwendung der Erfindung auf dieselben beschrankt sei. 

Beissiel 1 

a) Herstellung der pulverfOrmigen Grundmisehung: 

gebracht 

100,00 Teile 

Polgende Komponenten werden in einem schnell-laufenden 

Heizmischer bis auf ca. 12000 Mischungstemperatur 

und anschlieBend in einem KUhlmischer auf Raumtemperatur 

abgekUhlt: 

Masse-Polyvinylchlorid HostalitOX VP 3067 
Di-basiaches Bleiphosphit 2,00 " 

51 iges Bleistearat 1,50 ft 

28 Ages Bleistearat 0,20 

Oalzium—Stearat 0,50 

Gleitmittel Hoechst Wachs E 0,50 

b) 

CR Gleitmittel Stenal 1618 

Herstellung des braunen Parbgranulates: 

0,50 

Polgende Komponenten warden wie vorher beschrieben im 

Schnellmischer gemischt und anschlieBend auf deem Ein-

schneckenextrtider plastifiziert und granuliert: 

Polyvinylchlorid Hostalit X VP 4071 

Weichmacher Di-octylphthalat 

100,00 Teile 

43,00 ft 

Oalzium-Stearat 

Titandioxyd Kronose RN 57 

2,00 

28,00 
PV echtgelb 

PV echtrot B9
21,00 

9,00 
RuB 5,00 

-5-
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100 Toile Grundmischung und 7,5 Teile Farbgranulat werden 

in einem Ublichen Mischer vereinigt und in einem Einschnek—

keiextruder von 45 mm Schneckendurchmesser extrudiert. 

Man erhdlt einen Kellen Holzton, wie er beispielsweise far 

Rolladenprofile gewahlt wird. 

Beispiel 2 

Nach der in Beispiel 1 beschriebenen Arbeitsweise werden 

hergestellt: 

a) PulverfOrmige Grundmischunf.; 

Suspensions—Polyvinylchlorid HostaliPS 3065 100,00 Teile 

Stabilisatoren und Gleitmittel wie in 

Beispiel 1 1,00 " 

Titandioxyd Kro as® 

PV echtgelb 1,01‘ 

CL 220 

075 

0,05 

0 : 0,0075

PV echtrot B 0,0021 " 

Rut 0,0008 

b) WeiBes Farbgranulat 

Polyvinylchlorid Hostelit(g)M VP 4071 

Weichmacher Bioctylphthalat 

Oalzium—Stearat 

Titandioxyd lronos® RN 57 

0) Schwarzes Ferbgrenulat 

Polyvinylchlorid HostalitON VP 4071 

Dioctylphthalst 

Calzium—Steerat 

Rua 

100,00 Teile 

43,00 

2,00 

15,00 ft

100,00 Teile 

43,00 

2,00 

3,00 

d) Breunes Farbgranulat siehe Beispiel 1

Zur Erzielung eines gewUnschten dunklen, eichenholzahn.7 

lichen Holztones werden die Kompouenten im folgenden Ver-

haltnis gemischt und wie in Beispiel 1 beschrieben extru-

diert: 
-6-
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ID 

PulverfUrmige Grundmischung 

Farbgranulat weiB 

Farbgranulat schwarz 

Farbgranulat braun 

Beispiel 3 

100,00 Teile 

0,60 

1,90 It 

7,50 

Nach der in Beispiel 1 beschriebenen Arbeitsweise werden her—

gestellt: 

a) Pulverformige Grundmischung. 

Gerniach aus schlagz4h eingestelitem Hart—Poly—

vinylchlorid und chloriertem Polydthylen 

(Hostalit(E)Z 2070) 100,00 Teile 

Barium—/Cadmium-Stabilisator Marg) WSX 2,00 ti 

Phosphit Nardi"' C 0,50 rr 

Epoxydiertes Sojabohnendl 2,00 

Celzium-Stearat 1,00 It 

Titandioxyd Kronos OCL 220 2,00 It 

b) Braunes Farbgranulat 

Polyvinylchiorid Hostalit(EI)M VP -4071 100,00 Teile 

Calzium—Steerat 2,00 

Titandioxyd Krglaos(E)OL 220 28,00 

PY echtgelb 21,00 

PV echtrot 9,00 

RuB 5,00 

100 Teile der pulverfdrmigen Grundmischung a) warden it 7,5 
Teilen Farbgranulat b) in einem Schnellmiecher aufbereitet 

und nach Beispiel 1 extrudiert. 

Nan erhdlt Profile sus schlagzdhem Hart—Polyvinylchlorid in 

hellem Holzton. 

109826/1388 
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PatentansprUche: 

Verfahren zur Herstellung von Pormteilen thermo-

plastiacher Kunststoffe mit holzmaserungsdhnlicher 

Oberflache and DurchfUrbung des Produktes in der 

Masse nach an rich bekannten Verfahren, dadurch ge-

kennzeichnet, dell man eine pulverfdrmige Grundmischung 

mit Parbgranulaten auf Kunststoffbasis beliebiger 

Parbe and Zusammensetzung vermischt gemeinsam ver-

arbeitet, wobei der Pigmentgehalt der Parbgranulate 

erheblich groBer ist als der der Grundmischung. 

2.) Verfahren nach Anspruch 1, dadurch gekennzeichnet, 

daft der Farbgranulatgehalt bis zu 20 Gew.% der Ge-

samtmischung betragt. 

3•) Yerfahren nach Anspruch 1 bis 2, dadurch gekennzeioh-

net, del ale thermoplastiache Kunststoffe Polymerisate 

oder Copolymeriaate des Vinylchlorids verwendet werden. 

4.) Verfahren nach AnspruCh 1 bis 3, dadurch gekennzeich-
net, dell man der pulverfbrmigen Grundmischung eine 

Mehrzahl von Farbgranulaten zugibt. 
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Bibliographic data: FR2738768 (Al) — 1997-03-21 

Extruded plastic bar with simulated wood effect, e.g. for furniture 

Inventor(s): 

Applicant(s): PEYTRAL GINA [FR] ± (PEYTRAL GINA) 

Classification: - international:B29C47/04; (IPC1-7): A47C5/12; B29C47/04; 
B29L31/44 

- cooperative: B29C47/003; 629C47/046 
Application FR19950011120 199509/5 
number: 

Priority number(s): FR19950011120 19950915 

Also published as: FR2738768 (B1) 

Abstract of FR2738768 (Al) 

The extruded bar has a constant cross-
section and is used in place of wooden 
components, e.g. in the manufacture of 
furn€ture. It is made from at least two 
compounds (2,3) based on synthetic • .s.: • 
thermoplastic resin in different colours,
appearing on the surface of the bar in the 4'.', s , ,,,v'e . , . •  
veins shaped and coloured like those " .. 4 s.. * , \ 
occurring in natural wood. The synthetic 
thermoplastic resin incorporates pigments 
and fillers which g€v-es it a dens€ty and 

: 4, 4,4  . 

physical characteristics similar to th ,, A.ose of t 4- ‹ Hz."---..,, ,.,:. 
natural wood. The compounds are, for k:w , 
example, PVC-based, and their fillers, 

U::;:..,,.. 

especially mineral ones, are designed so that the material is totally recyclable, is 
resistant to heat and UV rays band can be worked with the same tools and in the same 
conditions as wood. 
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PROFILE MASSIF £XTRUDt EN MATIERE PLASTIQUE 

AYANT L'APPARENCE DU BOIS 

La presente invention a pour objet un profile 

5 massif extrude en matiere plastique, ayant l'apparence du 

bois. 

Son champ d'application est extremement vaste. 

peut en effet dans de nombreux cas remplacer 

10 avantageusement le bois naturel. Il est plus 

particulierement destine a la fabrication d'elements de 

mobilier aussi bien d'exterieur que d'interieur, 

d'encadrements de tableaux ou de portes et de fenetres, 

de tringles, de montants et, dune fagon generale de 

15 pieces de section constante de toute nature fabriquees 

habituellement en bois ou en profiles plastiques. 

Les objets fabriques traditionnellement en 

bois sont de plus en plus realises en matiere synthetique 

20 ou en metal, plus facile a mettre en oeuvre, en 

particulier pour la fabrication en serie, et nettement 

meilleur marche. 

Les articles metalliques ou en plastique 

ont un aspect froid et impersonnel souvent ressenti par 

25 les utilisateurs pour lesquels certains fabricants 

proposent des succedanes imitant plus ou moins le bois et 

realises au moyen de decors imprimes au appliqués sur 

leur surface. Les articles ainsi obtenus n'ont du bois 

naturel que 1'aspect exterieur et ne presentent aucune 

30 des autre caracteristiques de celui-ci. En particulier, 

la densite du materiau, la texture de la surface, la 

sonorite produite en cas de heurts sont tres differentes. 

En outre, le materiau ne peut evidemment pas etre ponce 

et toute rayure ou ecaillure est irreparable. 

35 
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L'invention a pour but de remedier a ces 

inconvenients, en proposant un materiau d'un coat de 

fabrication peu eleve, ayant 1'aspect exterieur et les 

proprietes physiques du bois, se travaillant dans les 

5 memes conditions et avec les memes moyens que lui, tout 

en pouvant de surcroit etre faconne aisement. 

11 est constitue de profiles massifs fabriques 

par extrusion simultanee de plusieurs compositions a base 

10 de resines de synthese thermoplastiques de couleurs 

differentes formant dans la masse de ces profiles des 

zones distinctes apparaissant a la surface sous forme de 

veines semblables dans leur forme et leur couleur a 

celles du bois, le materiau constitutif ayant par 

15 ailleurs une densite et des caracteristiques physiques 

proches de celle du bois naturel. 

Sur les dessins annexes, donne's a titre 

d'exemples non limitatifs de formes de realisation de 

20 l'objet de l'invention: 

la figure 1 est une vue isometrique d'un 

element de profile, 

la figure 2 montre dans les memes conditions 

le meme element de profile apres rabotage, 

25 la figure 3 represente en perspective une 

carcasse de siege realisee avec des profiles selon 

l'invention, 

les figures 4 et 5 sont de coupes 

transversales d'exemples de profiles, respectivement un 

30 couvre joint et un montant de fenetre. 

Le dispositif, figures 1 e5 est constitue d'un 

profile 1 en matiere plastique extrude dont la section 

peat avoir une forme quelconque, adaptee aux multiples 

35 applications envisageables. 
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Le profile est plein et fabrique par extrusion 

simultanee de plusieurs (au moins deux) compositions 2, 3 

de matiere synthetique thermofusible de couleurs 

5 differentes, choisies en fonction du type de bois 

imiter. 

Les reglages de vitesse d'extrusion, de 

pression et de temperature sont ajustes de maniere a ce 

que les differentes compositions s'amalgament entre elles 

10 sans se melanger, or. formant dans la masse du profile 1 

des zones distinctes formant a la surface du produit fini 

des dessins ayant 1'apparence des veines du bois naturel. 

Le choix du nombre de compositions 2, 3 et de 

leers teintes respectives, ainsi que de la forme et de 

15 l'epaisseur des differentes zones, autorise une quantite 

illimitee de combinaisons differentes permettant d'imiter 

de maniere parfaitement reproductible tous les types de 

bois, et memo de creer de multiples produits de fantaisie 

ayant un aspect nouveau et original, en utilisant par 

20 exemple des couleurs vives. 

En outre, ces differentes zones colorees 

auront dans l'epaisseur du profile 1 une structure telle 

qu'en rabotant ou en poncant le produit, la surface 

obtenue presente toujours des veines semblables a celles 

25 du bois (figure 2). 

La matiere premiere utilisee sera choisie 

parmi les resines de synthese thermoplastiques 

extrudables. Elle consistera avantageusement en un 

30 polychlorure de vinyle incorporant des pigments 

appropries et des charges, en particuliers minerales, 

determinees de telle facon que le materiau extrude soit 

totalement recyclable et que les profiles presentent une 

densite et une solidite voisines de celles du bois et 

35 soient en outre: 
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- resistants au feu suivant la norme ULV094, 

- autoextinguibles et ne propageant pas la 

flamme, 

- resistants aux rayons ultra-violets de 

5 maniere a permettre leur utilisation a l'exterieur, 

- cintrables a chaud sans deformation, tout en 

pouvant etre travaille dans les memes conditions que le 

bois nature' (sciage, percage, rabotage, poncage, 

collage, etc) et avec les memes outillages. 

10 La forme de leur section sera determinee en 

fonction de leur destination. Its pourront en particulier 

etre utilise pour realiser des moulures pour encadrement, 

des cadres ou dormants de portes et de fenetres, des 

lames de valets, des tringles a rideaux, des elements de 

15 meubles, etc. 

Une application particulierement interessante 

de ces profiles est la fabrication de meubles de jardin. 

En raison du prix sans cesse croissant du 

20 bois, et de sa mauvaise tenue aux intemperies, la quasi 

totalite du mobilier destine a l'exterieur actuellement 

commercialise a un prix abordable est realise en matiere 

plastique courante injectee ou thermoformee. 

La resistance des profiles selon l'invention 

25 aux conditions exterieures et la facilite de leur mice en 

oeuvre permet d'envisager la creation, a un coilt 

raisonnable, de differents meubles de jardin ayant 

l'aspect f.latteur des meubles realises en rotin, en osier 

ou en bois massif, tout en ayant une tenue dans le temps 

30 tres superieure et en demandant un entretien extremement 

reduit. 

Par exemple, sur la figure 3 on peut voir la 

carcasse d'un siege 4 realise avec quatre profiles 

cintres seulement, un profile se section rectangulaire 5 
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pour le placet et trois profiles de section circulaire 6, 

7 pour les pieds les accoudoirs et le dossier. 

Le positionnement des divers elements 

5 constitutifs donne a l'objet de l'invention un maximum 

d'effets utiles qui n'avaient pas ete, a ce jour, obtenus 

par des produits similaires. 
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REVENDICATIONS 

1°. Profile massif extrude en matiere 

plastique, ayant 1'apparence du bois destine a la 

5 fabrication de pieces de section constante de toute 

nature realisees habituellement en bois ou en profiles 

plastiques, et en particulier d'elements de mobilier 

aussi bien d'exterieur que d'interieur, d'encadrements de 

tableaux ou de portes et de fenetres, de tringles ou de 

10 montants, constitue d'au moins deux compositions (2, 3), 

a base de resine de synthese thermoplastique, de couleurs 

differentes et formant dans la masse dudit profile des 

zones colorees distinctes apparaissant a la surface sous 

forme de veines semblables dans leur forme et leur 

15 couleur a celles du bois naturel, 

caracterise en ce que les differentes zones 

colorees ant dans l'epaisseur du profile (1) une 

structure telle qu'en rabotant ou en poncant celuivci, la 

surface obtenue presente toujours des veines semblables a 

20 celles du bois naturel, le materiau constitutif du 

profile incorporant des pigments et des charges 

determines de telle fason qu'il presente une densite et 

des caracteristiques physiques proches de celle du bois 

naturel. 

25 

2°. Profile selon la revendication 1, se 

caracterisant par le fait qu'il est constitue d'un 

materiau incorporant des charges, en particuliers 

minerales, determinees de maniere a ce que ledit materiau 

30 soit totalement recyclable et a ce que ledit profile 

presente une resistance au feu suivant la norme ULV094, 

salt autoextinguible, ne propage pas la flamme, resiste 

aux rayons ultra-violets et soit cintrable a chaud sans 

deformation, tout en pouvant etre travaille dans les 
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memes conditions que le bois naturel et avec les memes 

outillages. 

3°. Meubles de jardin caracterises en ce 

5 qu'ils sont realises au moyen de profiles massifs 

extrudes en matiere plastique, selon les revendications 

precedentes, ayant l'apparence du bois naturel, constitue 

d'au moins deux compositions (2, 3), a base de resine de 

synthese thermoplastique, de couleurs differentes et 

10 formant dans la masse dudit profile des zones colorees 

distinctes apparaissant a la surface sous forme de veines 

semblables dans leur forme et leur couleur a celles du 

bois naturel. 
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Abstract of JPH07214631 (A) 

PURPOSE:To obtain a synthetic wood having a grain pattern also in the inner part 
thereof by a method wherein a ring member having a through hole of a specific 
diameter is disposed between the tip of a screw and a die, and thermoplastic synthetic 
resin materials respectively colored correspondingly to a summerwood part and a 
winterwood part are supplied to an extruder and roughly kneaded to be melted. 
CONSTITUTION:A ring member having one or more through holes of 5mm or more 
diameter is placed between a tip of a screw of an extruder and an extruder die without 
using a screen and a breaker plate used in an extruder or in replacement thereof. 
Thermoplastic synthetic resin materials respectively colored in tones corresponding to 
a summerwood part 1 and a winterwood part 2 of a relatively small quantity are 
supplied to an extruder.; Furthermore, the introduced resins are melted while being 
appropriately roughly kneaded by the screw. The melt resin is continuously extruded 
directly from the extruder die or through the ring member. In this manner, a grain 
pattern can be formed not only on the surface but also in the inner part thereof. 
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PATENT 
Attorney Docket No. 64844-256633 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

STEPHENS, Andrew 

Application No. 15/245948 

Filed: August 24, 2016 

For: WOOD-GRAINED POLYMER SUBSTRATE 

Confirmation No. 1690 

Group Art Unit: 1783 

Examiner: Unassigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.97 and 1.98, the references listed on the enclosed Form PTO-1449 and/or 
Substitute Form PTO-1449 ("Form 1449") are submitted for consideration by the Examiner in the 
examination of the above-identified patent application. 

The full consideration of the references in their entirety by the Examiner is respectfully requested 
and encouraged. Also, it is respectfully requested that the references be entered into the record of 
the present application and that the Examiner place his or her initials in the appropriate area on the 
enclosed Form 1449, thereby indicating the Examiner's consideration of each of the references. 

The submission of the references listed on the Form 1449 is for the purpose of providing a 
complete record and is not a concession that the references listed thereon are prior art to the 
invention claimed in the patent application. The right is expressly reserved to establish an 
invention date earlier than the above-identified filing date in order to remove any reference 
submitted herewith as prior art should it be deemed appropriate to do so. 

Further, the submission of the references is not to be taken as a concession that any reference 
represents art that is relevant or analogous to the claimed invention. Accordingly, the right to 
argue that any reference is not properly within the scope of prior art relevant to an examination of 
the claims in the above-identified application is also expressly reserved. 

The Information Disclosure Statement is being filed: 

within any one of the following time periods: (a) within three months of the filing date of 
a national application other than a continued prosecution application under 
37 CFR 1.53(d); (b) within three months of the date of entry of the national stage as set 
forth in 37 CFR 1.491 of an international application; (c) before the mailing date of a first 
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Office Action on the merits; or (d) before the mailing of a first Office Action after the filing 
of a request for continued examination under 37 CFR 1.114. 

after (a), (b), (c) or (d) above, but before the mailing date of a final action under 
37 CFR 1.113, a Notice of Allowance under 37 CFR 1.311, or an action that otherwise 
closes prosecution in the application, and includes one of: 

the Statement under 37 CFR 1.97(e) (see "Statement under 37 CFR 1.97(e)" 
below). 

or 
❑ the fee of $180 set forth in 37 CFR 1.17(p) (see "Fees" below). 

after the mailing date of a final action under 37 CFR 1.113 or a Notice of Allowance under 
37 CFR 1.311, or an action that otherwise closes prosecution in the application, and on or 
before payment of the issue fee, and includes the Statement under 37 CFR 1.97(e) (see 
"Statement under 37 CFR 1.97(e)" below), and the fee of $180 as set forth in 
37 CFR 1.17(p) (see "Fees" below). 

after the mailing date of a Notice of Allowance under 37 CFR 1.311, and on or before 
payment of the issue fee, and within thirty days of receiving each item of information 
contained in the Information Disclosure Statement, and includes the Statement under 
37 CFR 1.704(d) (see "Statement under 37 CFR 1.704(d)" below), and the fee of $180 as 
set forth in 37 CFR 1.17(p) (see "Fees" below). 
NOTE: This is for original applications except applications for a design patent, filed on or after May 29, 2000, 

wherein a paper containing only an Information Disclosure Statement in compliance with 37 CFR 1.97 and 

1.98 is being filed. 

Copies of the References 

Copies of all foreign patents and non-patent literature listed on the enclosed Form 1449 are 
enclosed herewith. 

Attached to each reference not in the English language is a concise explanation of the 
relevance pursuant to 37 CFR 1.98(a)(3). An English-language equivalent/patent, or an 
English-language abstract, or an English-language version of the search report or action by 
a foreign patent office in a counterpart foreign application indicating the degree of 
relevance found by the foreign office is being submitted in lieu of a concise explanation of 
the relevance pursuant to 37 CFR 1.98(a)(3). 

A copy of the international search report is enclosed herewith. 

The references listed on the enclosed Form 1449 were previously identified in the parent 
application(s) of the present application, and copies of the references were furnished at that 
time. Accordingly, additional copies of the references are not submitted herewith, so as not 
to burden the file with duplicate copies of references. The Examiner is respectfully 
requested to carefully review the references in accordance with the requirements set out in 
the Manual of Patent Examining Procedure. In accordance with 37 CFR 1.98(d), the 
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details of the parent application(s) relied upon for an earlier filing date under 35 USC 120 
in which copies of the references were previously furnished are set out below: 

U.S. APPLICATIONS Status (check one) 
U.S. APPLICATIONS U.S.  FILING DAIS PA I EN I ED PENDING ABANDONED 

1. 
2. 
3. 

Fees 

No fee is owed by the applicant(s). 
Charge Deposit Account No. 12-0913 in the amount of $0.00. 

Authorization to Charge Additional Fees 

Please charge any additional required fees or credit any overpayments in connection with 
this communication to Deposit Account No. 12-0913. 

Respectfully submitted, 

/Kyle A. Forgue/ 
Date: February 8, 2017 Kyle A. Forgue, Reg. No. 71457 

BARNES & THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
(312) 357-1313 (telephone) 
(312) 759-5646 (facsimile) 
Customer No. 23644 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.97 and 1.98, the references listed on the enclosed Form PTO-1449 and/or 
Substitute Form PTO-1449 ("Form 1449") are submitted for consideration by the Examiner in the 
examination of the above-identified patent application. 

The full consideration of the references in their entirety by the Examiner is respectfully requested 
and encouraged. Also, it is respectfully requested that the references be entered into the record of 
the present application and that the Examiner place his or her initials in the appropriate area on the 
enclosed Form 1449, thereby indicating the Examiner's consideration of each of the references. 

The submission of the references listed on the Form 1449 is for the purpose of providing a 
complete record and is not a concession that the references listed thereon are prior art to the 
invention claimed in the patent application. The right is expressly reserved to establish an 
invention date earlier than the above-identified filing date in order to remove any reference 
submitted herewith as prior art should it be deemed appropriate to do so. 

Further, the submission of the references is not to be taken as a concession that any reference 
represents art that is relevant or analogous to the claimed invention. Accordingly, the right to 
argue that any reference is not properly within the scope of prior art relevant to an examination of 
the claims in the above-identified application is also expressly reserved. 

The Information Disclosure Statement is being filed: 

within any one of the following time periods: (a) within three months of the filing date of 
a national application other than a continued prosecution application under 
37 CFR 1.53(d); (b) within three months of the date of entry of the national stage as set 
forth in 37 CFR 1.491 of an international application; (c) before the mailing date of a first 
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Office Action on the merits; or (d) before the mailing of a first Office Action after the filing 
of a request for continued examination under 37 CFR 1.114. 

after (a), (b), (c) or (d) above, but before the mailing date of a final action under 
37 CFR 1.113, a Notice of Allowance under 37 CFR 1.311, or an action that otherwise 
closes prosecution in the application, and includes one of: 

the Statement under 37 CFR 1.97(e) (see "Statement under 37 CFR 1.97(e)" 
below). 

or 
❑ the fee of $180 set forth in 37 CFR 1.17(p) (see "Fees" below). 

after the mailing date of a final action under 37 CFR 1.113 or a Notice of Allowance under 
37 CFR 1.311, or an action that otherwise closes prosecution in the application, and on or 
before payment of the issue fee, and includes the Statement under 37 CFR 1.97(e) (see 
"Statement under 37 CFR 1.97(e)" below), and the fee of $180 as set forth in 
37 CFR 1.17(p) (see "Fees" below). 

after the mailing date of a Notice of Allowance under 37 CFR 1.311, and on or before 
payment of the issue fee, and within thirty days of receiving each item of information 
contained in the Information Disclosure Statement, and includes the Statement under 
37 CFR 1.704(d) (see "Statement under 37 CFR 1.704(d)" below), and the fee of $180 as 
set forth in 37 CFR 1.17(p) (see "Fees" below). 
NOTE: This is for original applications except applications for a design patent, filed on or after May 29, 2000, 
wherein a paper containing only an Information Disclosure Statement in compliance with 37 CFR 1.97 and 
1.98 is being filed. 

Copies of the References 

Copies of all foreign patents and non-patent literature listed on the enclosed Form 1449 are 
enclosed herewith. 

Attached to each reference not in the English language is a concise explanation of the 
relevance pursuant to 37 CFR 1.98(a)(3). An English-language equivalent/patent, or an 
English-language abstract, or an English-language version of the search report or action by 
a foreign patent office in a counterpart foreign application indicating the degree of 
relevance found by the foreign office is being submitted in lieu of a concise explanation of 
the relevance pursuant to 37 CFR 1.98(a)(3). 

A copy of the international search report is enclosed herewith. 

The references listed on the enclosed Form 1449 were previously identified in the parent 
application(s) of the present application, and copies of the references were furnished at that 
time. Accordingly, additional copies of the references are not submitted herewith, so as not 
to burden the file with duplicate copies of references. The Examiner is respectfully 
requested to carefully review the references in accordance with the requirements set out in 
the Manual of Patent Examining Procedure. In accordance with 37 CFR 1.98(d), the 
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details of the parent application(s) relied upon for an earlier filing date under 35 USC 120 
in which copies of the references were previously furnished are set out below: 

U.S. APPLICATIONS Status (check one) 
U.S. APPLICATIONS U.S. FILING DATE PATENTED PENDING ABANDONED 

1. 
2. 
3. 

Fees 

IZ] No fee is owed by the applicant(s). 
Charge Deposit Account No. 12-0913 in the amount of $0.00. 

Authorization to Charge Additional Fees 

El Please charge any additional required fees or credit any overpayments in connection with 
this communication to Deposit Account No. 12-0913. 

Date: November 27, 2017 

Respectfully submitted, 

/Kyle A. Forgue/ 
Kyle A. Forgue, Reg. No. 71457 
BARNES & THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
(312) 357-1313 (telephone) 
(312) 759-5646 (facsimile) 
Customer No. 23644 
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O A synthetic resin decorative product and a process for manufacturing same. 

O A synthetic resin decorative product and a 
method for producing the product, the product FIG.3 
including a leaf pigment in the synthetic resin 
material, the leaf pigment forming a leafing 
layer (L) which is deflected within the synthetic 
resin material in order to provide an optically 
three dimensional stereographic pattern which 
is visible through a surface of the product. 

L 

FIG.4 

rS 

Jouve, 18, rue Saint-Denis, 75001 PARIS RPI1004
Page 95 of 437 



1 EP 0 532 340 A2 2 

This invention relates to a synthetic resin decor-
ative product and a process for manufacturing the 
product. The product includes a three dimensional 
stereographic pattern visible at a smooth surface of 
the product, and is suitable for use in a variety of ap-
plications using synthetic resin moldings, for exam-
ple, parts of the frame of a pair of spectacles, or in 
decorative products for indoor or outdoor use. 

In the past, patterns have been provided on syn-
thetic resin products by embossing, laser machining 
(for example as described in Japanese HEISEI 1-
222956 issued on 6 September 1989), or by cutting 
the surface of the products. A product of such proc-
esses includes a three dimensional surface pattern 
having the disadvantage that it may become stained 
due to the adhesion of grease or dust to the convex 
or concave parts of the pattern, resulting in the prod-
uct having an unsightly appearance, and the product 
being unhygienic. 

Plastic tiles and synthetic resin sheets (for use as 
decorative floor or wall coverings) have been pro-
duced by scattering pieces of coloured resin onto a 
synthetic substrate, and then bonding a transparent 
synthetic resin sheet to the substrate using a hot 
press technique. The resulting product includes a 
three dimensional pattern. However, only simple 
scattering patterns can be produced using this meth-
od. Plastic tiles or synthetic resin sheets produced 
using this method lack variety, and use of such prod-
ucts has been limited. 

It is an object of the present invention to provide 
a synthetic resin product having a three dimensional 
pattern. 

A primary object of the invention is fort he product 
to include a stereographic pattern in and/or at a 
smooth plane or curved surface of the product. 

Another object is to provide a process for manu-
facturing a synthetic resin product provided with a 
deep stereographic pattern at and/or beneath a 
smooth plane or curved surface thereof. 

A further object is to provide a process whereby 
a variety of stereographic patterns can be provided so 
as to be visible at and/or beneath a smooth plane or 
curved surface of a small area, such as the surface 
of parts of the frame of a pair of spectacles. 

Other objects and advantages of this invention 
will become apparent from the following description. 

According to a first aspect of the present inven-
tion, there is provided a process for manufacturing a 
synthetic resin decorative product having an optically 
three-dimensional stereographic pattern, the proc-
ess comprising the steps of: 

molding a synthetic resin material including a 
leaf pigment, the leaf pigment forming a leafing layer 
(L) within the synthetic resin material, 

deflecting the position of the leafing layer (L) 
within the synthetic resin material, and 
cutting or abrading the surface of the molded syn-

thetic resin material (P) so as to provided a smooth 
plane or curved surface at and/or through which the 
pattern is visible. 

According to a second aspect of the invention 
5 there is provided a synthetic resin decorative product 

manufactured using the process of the first aspect, 
having an optically three dimensional stereographic 
pattern which is visible at a surface of the product. 

The invention will further be described by way of 
10 example with reference to the accompanying draw-

ings, in which: 
Figure 1 is a sectional view of a metal mold for use 
in manufacturing the product of example 1 of the 
invention; 

15 Figure 2 is a view of a stream of synthetic resin 
and leaf pigment when the synthetic resin mate-
rial is injected into the metal mold of Figure 1; 
Figure 3 is a partial sectional perspective view of 
the synthetic resin molding of Figure 2 removed 

20 from the metal mold; 
Figure 4 is a partial sectional perspective view of 
the synthetic resin molding of Figure 3 after the 
surface of the molding has been cut and abraded; 
Figure 5 is an enlarged sectional view of a stream 

25 of synthetic resin and leaf pigment in a cavity of 
the mold of Figure 1; 
Figure 6 is a view of the synthetic resin molding 
of Figure 5 after the surface of the molding has 
been cut and abraded; and 

30 Figure 7 is a schematic illustration of a manufac-
turing process according to example 2 of the in-
vention. 
The synthetic resin product of the invention can 

be produced by intentionally deflecting a leafing layer 
35 including leaf pigment in a synthetic resin molding so 

as to form a pattern, figure or character, and then cut-
ting the synthetic resin molding so as to form a 
smooth surface. 

Any transparent synthetic resin material may be 
40 used in the process, and the material may be either 

thermoplastic or thermosetting, so long as the mate-
rial is capable of being molded whilst including a leaf 
pigment. Suitable synthetic resin materials include 
cellulose propionate resin, vinyl chloride resin, me-

45 thacrylate resin, polycarbonate resin, polyamide res-
in, polyester resin, epoxy resin or silicone resin. 

Any leaf pigment (a pigment wherein the particles 
are in the form of "leaves" or platelets) such as a 
graphite type leaf pigment (for example graphite), 

50 mica type leaf pigment (for example micaceous iron 
oxide) or a metal type leaf pigment may be used so 
long as it is capable of forming a leafing layer (a layer 
or stratum formed from the leaf pigment) within the 
synthetic resin material. The invention is most effec-

55 tive when a pearlescent leaf pigment, for example ti-
tanium dioxide coated mica, is used. 

Any known molding techniques, for example in-
jection molding, extrusion molding or casting, may be 

2 
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used. 
Three examples of the invention will be described 

in detail below. 

Example 1. 

A leaf pigment consisting of titanium dioxide coat-
ed mica of size 10 to 60 µm and graphite of size 10 to 
40 µm is used. The leaf pigment is mixed with a trans-
parent cellulose propionate resin so that the titanium 
dioxide coated mica concentration is approximately 
10000 ppm and the graphite concentration is approx-
imately 1000 ppm. The mixed resin is heated to a tem-
perature of approximately 185°C, until molten, and 
the molten mixture is then injected into a mold M for 
forming the temple of the frame of a pair of specta-
cles, as shown in Figure 1. 

The cavity of the mold M includes two cavities R. 
When the cellulose propionate resin flows and fills 
the mold, the leaf pigments 1 mixed in the resin form 
a leafing layer L which extends along the flow path of 
the resin, as shown in Figures 2 and 5. It is clear from 
Figure 2 that the leafing layer is deflected where the 
mold includes the cavities R. 

After the synthetic resin has been injected into 
the mold M and allowed to cool and set, the synthetic 
resin molding P (Figures 3 and 6) is removed from the 
mold M and the convex parts of the molding P which 
extended into the cavities R during molding are cut 
away and abraded so as to form a smooth surface. 
The leafing layer is visible at and/or through the sur-
face of the molding, the complex reflective property 
of the leaf pigment resulting in the production of a 
three dimensional stereographic pattern. 

Example 2. 

The leaf pigment used in example 2 comprises ti-
tanium dioxide coated mica of size 10 to 60 µm and 
graphite of size 10 to 40 µm. The leaf pigment is mixed 
with a transparent vinyl chloride resin so that the ti-
tanium dioxide coated mica concentration is approxi-
mately 10000 ppm and the graphite concentration is 
approximately 3000 ppm. The mixed resin is heated 
to approximately 173°C until molten, and is then ex-
truded from an extrusion die M1, shown in Figure 7, 
so as to form a particular molding shape. The surface 
of the vinyl chloride resin is pressed whilst soft using 
an embossed roller ER, the embossing surface E of 
the roller ER having a continuous pattern of convex 50 

and concave regions, resulting in the leafing layer be-
ing deflected within the synthetic resin material. The 
pressed surface of the vinyl chloride resin is cooled 
and is then cut and abraded so as to form a smooth 
surface at, and/or beneath which a three dimensional 55 

stereographic pattern. 

Example 3. 

The leaf pigment used in example 3 comprises ti-
tanium dioxide coated mica of size 10 to 60 µm and 

5 graphite of size 10 to 40 gm. Acold setting epoxy resin 
is used, the resin having a viscosity of 500 to 800 cps, 
with a thixotropy agent (ultra fine particles of high 
purity silica gel anhydride). 

The leaf pigments are compounded into the 
10 epoxy resin so that the titanium dioxide coated mica 

has a concentration of approximately 10000 ppm and 
the graphite has a concentration of approximately 
1000 ppm, and then the resin is prepared for casting. 
The casting resin is then molded using a cast molding 

15 technique, the mold including a plate shaped cavity 
with a striped pattern cut into it. When completely set, 
the cast resin is removed, and the surface of the cast 
resin is abraded so as to form a smooth surface. The 
resulting product includes a striped stereographic 

20 pattern visible at and/or beneath the surface of the 
transparent resin produced by the leafing layer 
formed by the leaf pigment. 

In some circumstances more than one leafing 
layer may form in the products. 

25 Although the viscosity of the epoxy resin prefer-
ably in the range 500 to 800 cps, the above technique 
works with resin having a viscosity of approximately 
10000 cps. 

Conveniently the particle size of the titanium di-
30 oxide coated mica leafing pigment is within the rang-

es of length 5 to 150 micro-metre and thickness 0.06 
to 0.17 micro-metre. 

The products of the above described methods 
each include a three dimensional stereographic pat-

35 tern visible at and/or through a smooth surface of the 
product. It will be recognised that generally the aim 
will be for the pattern to be below the surface of the 
product so as to be within the mass of the transparent 
material. However there can be situations in which 

40 sufficient of the product is cut away for the, some of, 
or all of the leafing layer(s) to break the final surface 
of the product such that parts of layer(s) may be ex-
posed or removed resulting in the pattern being at 
and below the product surface. In the product there 

45 are no convex or concave regions to which grease or 
dust may adhere. There is also a much wider choice 
of designs than can be produced using the prior art 
technique of producing tiles or synthetic resin sheets 
described earlier. 

Claims 

1. A process for manufacturing a synthetic resin 
decorative product having an optically three-
dimensional stereographic pattern, the process 
comprising the steps of: 

molding a synthetic resin material includ-

3 
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ing a leaf pigment, the leaf pigment forming a 
leafing layer (L) within the synthetic resin mate-
rial, 

deflecting the position of the leafing layer 
(L) within the synthetic resin material, and 
cutting or abrading the surface of the molded 
synthetic resin material (P) so as to provided a 
smooth plane or curved surface at and/or 
through which the pattern is visible. 

5 

10 

2. A process as claimed in Claim 1 characterized in 
that the molding step comprises injection mold-
ing the synthetic resin material using a mold (M), 
the wall defining the molding chamber thereof in-
cluding at least one convex or concave region (R) 15 

for deflecting the leafing layer (L). 

3. A process as claimed in Claim 1 or Claim 2 char-
acterized in that the product (P) is a part of the 
frame of a pair of spectacles. 20 

4. A process as claimed in Claim 1 charact erized in 
that the molding step comprises extruding the 
synthetic resin material from an extruding die 
(M1), and embossing the extruded material so as 25 

to produce deflections in the location of a leafing 
layer within the extruded material. 

5. A process as claimed in Claim 1 characterized in 
that the molding step comprises injecting the 30 

synthetic resin material into a casting mold, the 
wall of the mold defining the molding chamber in-
cluding at least one convex or concave region for 
deflecting the leafing layer within the synthetic 
resin material. 35 

6. A process as claimed in Claim 5 characterized in 
that the casting resin comprises epoxy resin pro-
vided with a thixotropy agent, the epoxy resin 
having a viscosity in the range of 500 to 10000 40 

cps. 

7. A process as claimed in any one of the preceding 
claims characterized in that the leaf pigment 
comprises graphite and titanium dioxide coated 45 

mica. 

8. A synthetic resin decorative product having an 
optically three dimensional stereographic pattern 
which is visible at and/or through a surface of the 50 

product, manufactured using the process 
claimed in any one of the preceding claims. 

9. A synthetic resin decorative product as claimed 
in Claim 8 characterized in that the product corn- 55 

prises a part of the frame of a pair of spectacles. 
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DETAILED CORRESPONDENCE 

Notice of Pre-AIA or AIA Status 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 2/8/2017 and 11/27/2017 have been 

considered by the examiner. 

Claim Objections 

Claim 16 objected to because of the following informalities: 

-Line 3 of the claim reads "a first simulated" and should be corrected to "a second simulated" 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are 

summarized as follows: 
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1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

Claims 1, 3-10, and 12-16 are rejected under 35 U.S.C. 103 as being unpatentable over Rohatgi 

et al. (US 2003/0021915). 

Regarding claims 1, 10, and 16, Rohatgi teaches composites of cellulosic fibers and polymers for 

the formation of wood-like boards (Pg. 1, Paragraph [0001]). Figure 3 shows a wood board formed from 

the composite shown below. 
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2nd End 

1st Side 

Curvilinear 

120 

124 

Length 

2nd Side 

128 

Width 

126 

1st End 

As shown, the board has a first end, a second end, a first, and a second side such that the sides, 

as defined by the examiner, define the width of the board and the ends define the length of the board 

with the core in between. The examiner defines the set of darkened lines as the first set of polymer 

layers and the whiter layers as the second set of polymer layers in that the darker lines have a different 

coloring than the whiter layers and that each of the layers extends in the length direction. Additionally, 

the layers alternate in the width direction of the board and the board may be imparted with curves 

("curvilinear") as pointed out in the figure above along with the curve being uninterrupted at the curve. 

Additionally, Rohatgi teaches the process of forming composites, such as the board above, by 

means of single extrusion or coextrusion either combining a first extruded sheet with a second or more 

in through a single extruder after the materials have been mixed forming the first and second extrudates 

(Pg. 5, Paragraph [0046]) or by means of forming a first extrudate, extruding that first extrudate, forming 

a second extrudate, extruding the second extrudate and combining the first and second extrudates or 
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groups of materials (Pg. 5, Paragraph [0047]). The methods of coextrusion would ultimately result in the 

formation of the two differing layers as shown in the figure above. As such, it would have been obvious 

that the formation of the composite as shown in the figure above would have been achieved by the 

methods of coextrusion as taught by Rohatgi thus resulting in two distinct colored layers as discussed 

above. 

Additionally, regarding claim 16, Rohatgi teaches the composites may be used to make a variety 

of products including decking and fencing (Pg. 9, Paragraph [0078]). One of ordinary skill in the art 

would appreciate that decking and fencing requires the use of multiple boards coupled together to form 

the deck or the fencing. 

Additionally, the terms "generally" extending along the length direction have been given the 

broadest reasonable interpretation such that the layers are shown as extending in the length direction 

of the boards. 

Regarding claims 3 and 4, Rohatgi teaches the composites as discussed above with respect to 

claim 1. Additionally, the 1st end shown as #128 illustrates the two layers extending in the length 

direction and forming a burling grain pattern ("wood grain pattern") which may be seen wherever the 

board is cut ("exposed portion forms a burling grain pattern") (Pg. 6, Paragraph [0052]). 

Regarding claim 5, Rohatgi teaches the composites as discussed above with respect to claim 1. 

Additionally, all sides of the decking product composite show a two-tone wood grain color ("at least one 

of the first and second sides of the board is embossed with a wood grain pattern") (Pg. 6, Paragraph 

[0052]). 

Regarding claims 6-8, Rohatgi teaches the composites as discussed above with respect to claim 

1. Additionally, the composite may include HDPE as the polymer along with foaming agents and UV 

inhibitors ("wherein the first and second sets of polymer layers are formed from high density 
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polyethylene" & "wherein the sets of polymer layers further includes one of a UV inhibitor and a 

foaming agent and further a foaming agent") (Pg. 3, Paragraph [0036]). 

Regarding claim 9, Rohatgi teaches the composites as discussed above with respect to claim 1. 

Additionally, one of ordinary skill would appreciate that the board as shown above would have a cross-

section in the shape of a rectangle along the length direction. 

Regarding claims 12-14, Rohatgi teaches the composites as discussed above with respect to 

claim 10. Additionally, the composite may include HDPE as the polymer along with foaming agents and 

UV inhibitors ("wherein the first and second sets of polymer layers are formed from high density 

polyethylene" & "wherein the sets of polymer layers further includes one of a UV inhibitor and a 

foaming agent and further a foaming agent") (Pg. 3, Paragraph [0036]). 

Regarding claim 15, Rohatgi teaches the composites as discussed above with respect to claim 

10. Additionally, one of ordinary skill would appreciate that the board as shown above would have a 

cross-section in the shape of a rectangle along the length direction. 

Claims 2 and 11 are rejected under 35 U.S.C. 103 as being unpatentable over Rohatgi et al. (US 

2003/0021915) in view of Franco et al. (US 2004/0038002). 

Regarding claims 2 and 11, Rohatgi teaches the composites as discussed above with respect to 

claims 1 and 10. Additionally, the board as shown above illustrates the two-tone finish and the three-

dimensional embossment (Pg. 6, Paragraph [0052]; Pg. 7, Paragraph [0064]) that illustrates a wood 

grain-like or "streaking" appearance of the invention taught by Rohatgi (PG. 2, Paragraph [0012]). 

Rohatgi is silent with respect to the darker lines in the figure above, which the examiner 

recognizes as the first set of polymer layers, being generally thinner than the whiter areas in the figure 

above, which the examiner considers as the second set of polymers 
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Franco teaches an extruded wood imitation component having contrasting veins throughout the 

core and the outer surfaces of the component (Pg. 1, Paragraph [0001]). The veins are incorporated in 

the component in order to further provide the simulation of natural wood (Pg. 2, Paragraph [0016]; Fig. 

1). One of ordinary skill in the art would appreciate that the veins are thinner than the other portions of 

the component. 

As such, it would have been obvious to one of ordinary skill in the art before the filing of the 

invention to form the composites that form decking made by means of coextrusion to form a composite 

similar to the one shown above with respect to claims 1 and 10 as taught by Rohatgi, such that the 

darker areas are formed as veins in order to further provide the simulation of natural wood as taught by 

Franco in that one of ordinary skill in the art would appreciate that the darker areas formed as veins 

would be "generally" thinner than the whiter portions of the figure discussed above with respect to 

claims 1 and 10. 

Additionally, the terms "generally" thinner have been given the broadest reasonable 

interpretation such that the first set of polymer layers are thinner than the second set of polymer layers. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to DANIEL P DILLON whose telephone number is (571)270-5657. The examiner can 

normally be reached on Mon-Fri; 8 AM to 5 PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

MARIA V EWALD can be reached on 571-272-8519. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

DANIEL P. DILLON 

Examiner 

Art Unit 1783 

/MARIA V EWALD/ 
Supervisory Patent Examiner, Art Unit 1783 
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near density near polyethylene)) 

514 and ((alternate or alternating) with 
(layer or layers)) 

DBs Default Plurals Time 
Operator Stamp 

USPAT OR OFF 2017/07/28 
12:22 

US- OR OFF 2017/07/28 
PGPUB; 12:22 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:22 
USPAT; 
USOCR 

US- OR OFF 2017/07/28 
PGPUB; 12:22 
USPAT; 
USOCR 

US- OR OFF 2017/07/28 
PGPUB; 12:22 
USPAT; 
USOCR 

US- OR OFF 2017/07/28 
PGPUB; 12:23 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:24 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:24 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:27 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:27 
USPAT 

US- OR ON 2017/07/28 
PGPUB; 12:29 
USPAT 

US- OR ON 2017/07/28 
PGPUB; 12:31 
USPAT 

US- OR OFF 2017/07/28 
PGPUB; 12:31 
USPAT 

USPAT OR OFF 2017/07/31 
16:14 

USPAT OR OFF 2017/07/31 
16:16 
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S16 725 

S17 24 

S18 1 

S19 590 

S20 0 

S21 3 

S22 590 

S23 97 

S24 0 

S25 3 

S26 589555 

S27 1251 

S28 0 

S29 189 

S30 0 

S31 21 

S32 8730 

S33 1031 

S34 222 

(wood same grain) and ("HDPE" or (high 
near density near polyethylene)) 

S16 and ((alternate or alternating) with 
(layer or layers)) 

"20040038002".pn. 

(428/151).CCLS. 

S19 and ("HDPE") and (foaming near 
agent) 

S19 and ("HDPE" or (high near density near 
polyethylene)) and (foaming near agent) 

(428/151).CCLS. 

S22 and (layer with polymer) 

S22 and ((alternating or alternate) same 
(layer with polymer)) 

S22 and ((alternating or alternate) same3 
(layer with polymer)) 

(428/151).CCLS. or (wood or (imitation 
nears wood)) 

(428/151).CCLS. or ((imitation or imitating) 
nears wood) 

S27 and (alternating near layer) and (layer 
same (polymer)) 

S27 and (layer same (polymer)) 

S29 and (curvilinear) 

S29 and (curvilinear or curved) 

(428/151).CCLS. or ((imitation or imitating) 
nears wood) or (wood near grain) 

S32 and (layer same (polymer)) 

S33 and (curvilinear or curved) 

US-
PGPUB; 
USPAT 

OR OFF 2017/07/31 
16:16 

US-
PGPUB; 
USPAT 

OR OFF 2017/07/31 
16:16 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/04 
12:05 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/04 
12:06 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/04 
12:06 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/04 
12:07 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:12 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:12 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:13 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:13 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:14 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:14 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:15 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:15 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:15 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:17 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:18 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:18 

US-
PGPUB; 
USPAT 

OR OFF 2017/12/05 
12:18 
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EAST Search History 

S35 

S36 

S37 

S38 

S39 

S40 

S41 

S42 

8 

1 

1 

1 

4 

40 

1 

2 

S34 and (alternating near layer) and (layer 
same (polymer)) 

S34 and ((428/151).CCLS. or ((imitation or 
imitating) nears wood)).ab. 

"6485800".pn. 

("HDPE" or (high near density near 
polyethylene)) and ((428/151).CCLS. or 
((imitation or imitating) nears wood)).ab. 

"6485800".pn. or "20060000173".pn. or 
"20040038002".pn. or "20140272303".pn. 

(US-0021915-$ US-20030021915-$ US-
2332081-$ I US-2632204-$ I US-3247047-$ 

US-3422175-$ I US-3443278-$ I US-
3531828-$ I US-3608261-$ I US-3792945-$ 

US-3920366-$ I US-4661392-$ I US-
4836814-$ US-5110530-$ US-5232751-$ 

US-7137229-$ I US-7204944-$ I US-
7588821-$ US-8388331-$ I US-D299793-$ 

US-D428500-$ I US-D505467-$ I US-
D531326-$ I US-D642287-$ I US-D653779-$ 

US-D653780-$ I US-D668794-$ I US-
D671230-$ I US-D678556-$ I US-D710117-$ 

US-D732191-$ I US-D732192-$ I US-
D732193-$ I US-D732194-$ I US-D732195-$ 

US-D732197-$ I US-D780333-$ I US-
D780335-$ I US-D784566-$ I US-D786457-
$).DID. 

"20030021915".pn. or "7137229".pn. 

"20030021915".pn. or "7137229".pn. 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

USPAT 

US-
PGPUB; 
USPAT 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

2017/12/05 
12:18 

2017/12/05 
12:21 

2017/12/05 
12:25 

2017/12/05 
12:26 

2017/12/07 
14:30 

2017/12/07 
14:34 

2017/12/08 
12:00 

2017/12/08 
12:00 
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Please type a plus sign (+) inside this box

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number: 15/245948 
Filing Date: August 24, 2016 
First Named Inventor: STEPHENS, Andrew 
Group Art Unit: 1783 
Confirmation Number: 1690 
Examiner Name: Dillon, Daniel P. 

Sheet 1 of 1 Attorney Docket Number: 64844-256633 

U.S. PATENT DOCUMENTS 

U.S. Patent Document 
Examiner 

Initials 
Doc. 
No. 

Application or 
Patent Number 

Kind Code Name of Patentee or Applicant Date of Publication Filing Date If 
Appropriate 

C I D644340 Canales et al. Aug. 30, 2011 
C J D782070 Metcalf et al. Mar. 21, 2017 
C K 2016/0273228 Metcalf et al. Sep. 22, 2016 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Translation 
Examiner 

Initials 
Doc. 
No. 

Office Application or 
Patent Number 

Kind 
Code 

Name of Patentee or Applicant Date of Publication Yes No*+ 

OTHER - NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Doc. 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number (s), publisher, city and/or 

country where published. 

Translation 

Yes No*+ 

DMS 11661283v1 

EXAMINER DATE CONSIDERED 

* A concise statement of relevance is being submitted in lieu of a translation. 37 CFR 1.98(a)(3). 
+ An English-language equivalent/patent, or an English-language abstract, or an English-language version of the search report or action by a foreign patent 
office in a counterpart foreign application indicating the degree of relevance found by the foreign office is being submitted in lieu of a concise explanation of 
relevance under 37 CFR 1.98(a)(3).
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Electronic Patent Application Fee Transmittal 

Application Number: 15245948 

Filing Date: 24-Aug-2016 

Title of Invention: WOOD-GRAINED POLYMER SUBSTRATE 

First Named Inventor/Applicant Name: Andrew Stephens 

Filer: Kyle A. Forgue/Mark Sweetin 

Attorney Docket Number: 64844-256633 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 2806 1 120 120 

Total in USD ($) 120 
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Electronic Acknowledgement Receipt 

EFS ID: 31869449 

Application Number: 15245948 

International Application Number: 

Confirmation Number: 1690 

Title of Invention: WOOD-GRAINED POLYMER SUBSTRATE 

First Named Inventor/Applicant Name: Andrew Stephens 

Customer Number: 23644 

Filer: Kyle A. Forgue/Mark Sweetin 

Filer Authorized By: Kyle A. Forgue 

Attorney Docket Number: 64844-256633 

Receipt Date: 23-FEB-2018 

Filing Date: 24-AUG-2016 

Time Stamp: 11:46:08 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $120 

RAM confirmation Number 022318INTEFSW11470700 

Deposit Account 120913 

Authorized User Mark Sweetin 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 256633_Supp_IDS_022318.pdf 

32755 

yes 4 
6881d18d87baa2479ed7M19d19ac539dk 

03f9 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (5B08) 4 4 

Warnings: 

Information: 

2 Fee Worksheet (SB06) fee-info.pdf 

30733 

no 2 
0213d45e1a7bed39c6b9a99ac4502c46fa1 

a5b24 

Warnings: 

Information: 

Total Files Size (in bytes): 63488 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 
National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 
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PATENT 
Attorney Docket No. 64844-256633 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

STEPHENS, Andrew 

Application No. 15/245948 

Filed: August 24, 2016 

For: WOOD-GRAINED POLYMER SUBSTRATE 

Confirmation No. 1690 

Group Art Unit: 1783 

Examiner: DILLON, Daniel P. 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.97 and 1.98, the references listed on the enclosed Form PTO-1449 and/or 
Substitute Form PTO-1449 ("Form 1449") are submitted for consideration by the Examiner in the 
examination of the above-identified patent application. 

The full consideration of the references in their entirety by the Examiner is respectfully requested 
and encouraged. Also, it is respectfully requested that the references be entered into the record of 
the present application and that the Examiner place his or her initials in the appropriate area on the 
enclosed Form 1449, thereby indicating the Examiner's consideration of each of the references. 

The submission of the references listed on the Form 1449 is for the purpose of providing a 
complete record and is not a concession that the references listed thereon are prior art to the 
invention claimed in the patent application. The right is expressly reserved to establish an 
invention date earlier than the above-identified filing date in order to remove any reference 
submitted herewith as prior art should it be deemed appropriate to do so. 

Further, the submission of the references is not to be taken as a concession that any reference 
represents art that is relevant or analogous to the claimed invention. Accordingly, the right to 
argue that any reference is not properly within the scope of prior art relevant to an examination of 
the claims in the above-identified application is also expressly reserved. 

The Information Disclosure Statement is being filed: 

within any one of the following time periods: (a) within three months of the filing date of 
a national application other than a continued prosecution application under 
37 CFR 1.53(d); (b) within three months of the date of entry of the national stage as set 
forth in 37 CFR 1.491 of an international application; (c) before the mailing date of a first 
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First Named Inventor: STEPHENS, Andrew 
Application No. 15/245948 

Office Action on the merits; or (d) before the mailing of a first Office Action after the filing 
of a request for continued examination under 37 CFR 1.114. 

after (a), (b), (c) or (d) above, but before the mailing date of a final action under 
37 CFR 1.113, a Notice of Allowance under 37 CFR 1.311, or an action that otherwise 
closes prosecution in the application, and includes one of: 

the Statement under 37 CFR 1.97(e) (see "Statement under 37 CFR 1.97(e)" 
below). 

or 
El the fee set forth in 37 CFR 1.17(P) (see "Fees" below). 

after the mailing date of a final action under 37 CFR 1.113 or a Notice of Allowance under 
37 CFR 1.311, or an action that otherwise closes prosecution in the application, and on or 
before payment of the issue fee, and includes the Statement under 37 CFR 1.97(e) (see 
"Statement under 37 CFR 1.97(e)" below), and the fee set forth in 37 CFR 1.17(p) (see 
"Fees" below). 

after the mailing date of a Notice of Allowance under 37 CFR 1.311, and on or before 
payment of the issue fee, and within thirty days of receiving each item of information 
contained in the Information Disclosure Statement, and includes the Statement under 
37 CFR 1.704(d) (see "Statement under 37 CFR 1.704(d)" below), and the fee set forth in 
37 CFR 1.17(p) (see "Fees" below). 
NOTE: This is for original applications except applications for a design patent, filed on or after May 29, 2000, 
wherein a paper containing only an Information Disclosure Statement in compliance with 37 CFR 1.97 and 
1.98 is being filed. 

Copies of the References 

El Copies of all foreign patents and non-patent literature listed on the enclosed Form 1449 are 
enclosed herewith. 

Attached to each reference not in the English language is a concise explanation of the 
relevance pursuant to 37 CFR 1.98(a)(3). An English-language equivalent/patent, or an 
English-language abstract, or an English-language version of the search report or action by 
a foreign patent office in a counterpart foreign application indicating the degree of 
relevance found by the foreign office is being submitted in lieu of a concise explanation of 
the relevance pursuant to 37 CFR 1.98(a)(3). 

A copy of the international search report is enclosed herewith. 

The references listed on the enclosed Form 1449 were previously identified in the parent 
application(s) of the present application, and copies of the references were furnished at that 
time. Accordingly, additional copies of the references are not submitted herewith, so as not 
to burden the file with duplicate copies of references. The Examiner is respectfully 
requested to carefully review the references in accordance with the requirements set out in 
the Manual of Patent Examining Procedure. In accordance with 37 CFR 1.98(d), the 

-2-
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First Named Inventor: STEPHENS, Andrew 
Application No. 15/245948 

details of the parent application(s) relied upon for an earlier filing date under 35 USC 120 
in which copies of the references were previously furnished are set out below: 

U.S. APPLICATIONS Status (check one) 
U.S. APPLICATIONS U.S. FILING DATE PATENTED PENDING ABANDONED 

1. 
2. 
3. 

Fees 

No fee is owed by the applicant(s). 
Charge Deposit Account No. 12-0913 in the amount of $120. 

Authorization to Charge Additional Fees 

Please charge any additional required fees or credit any overpayments in connection with 
this communication to Deposit Account No. 12-0913. 

Respectfully submitted, 

/Kyle A. Forgue/ 
Date: February 23, 2018 Kyle A. Forgue, Reg. No. 71457 

BARNES & THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
(312) 357-1313 (telephone) 
(312) 759-5646 (facsimile) 
Customer No. 23644 

-3-
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Please type a plus sign (+) inside this box

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(Use as many sheets as necessary) 

Complete if Known 
Application Number: 15/245948 
Filing Date: August 24, 2016 
First Named Inventor: STEPHENS, Andrew 
Group Art Unit: 1783 
Confirmation Number: 1690 
Examiner Name: Dillon, Daniel P. 

Sheet 1 of 1 Attorney Docket Number: 64844-256633 

U.S. PATENT DOCUMENTS 

U.S. Patent Document 
Examiner 

Initials 
Doc. 
No. 

Application or 
Patent Number 

Kind Code Name of Patentee or Applicant Date of Publication Filing Date If 
Appropriate 

C L 5869138 Nishibori Feb. 9, 1999 
C M 6153293 Dahl et al. Nov. 28, 2000 
C N 7410687 Dolinar Aug. 12, 2008 
C 0 7507464 Walrath Mar. 24, 2009 
C P 8168104 Han et al. May 1, 2012 
C O 8197733 Sudano Jun. 12, 2012 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Translation 
Examiner 

Initials 
Doc. 
No. 

Office Application or 
Patent Number 

Kind 
Code 

Name of Patentee or Applicant Date of Publication Yes No*+ 

C R DE 2327512 BP Chem. Int. Ltd. Dec. 13, 1973 X+ 
C S GB 1489591 John F. Rodman Oct. 19, 1977 

OTHER - NON PATENT LITERATURE DOCUMENTS 

Examiner 
Initials 

Doc. 
No. 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 
magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number (s), publisher, city and/or 

country where published. 

Translation 

Yes No*+ 

C T StaMixCo, "Principles of Operation of Static Mixers," Static Mixer Products & Technology, 
accessed on the Internet at: 
https://web.archive.org/web/20081209081624/http://www.stamixco-usa.com :80/principles-
of-operation/default.html (9 Dec. 2008). 

DMS 11707170v1 

EXAMINER DATE CONSIDERED 

* A concise statement of relevance is being submitted in lieu of a translation. 37 CFR 1.98(a)(3). 
+ An English-language equivalent/patent, or an English-language abstract, or an English-language version of the search report or action by a foreign patent 
office in a counterpart foreign application indicating the degree of relevance found by the foreign office is being submitted in lieu of a concise explanation of 
relevance under 37 CFR 1.98(a)(3).
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Espacenet - Bibliographic data 1 of 1 

Espacenet 

Bibliographic data: DE2327512 (A1) — 1973-12-13 

Extruding thermoplastics foam section - to give smooth surface and uniform 
structure 

Inventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Priority 
number(s): 

Also published 
as: 

WYNTER JOHN WALTER [GB]; RODMAN JOHN FREDERICK 
[GB] + (WYNTER, JOHN WALTER, ; RODMAN, JOHN 
FREDERICK) 

BP CHEM INT LTD + (BP CHEMICALS INTERNATIONAL LTD., 
LONDON) 

- international: B29C44/50; (IPC1-7): B29D27/00 
- cooperative: B29C44/50 
DE19732327512 19730727 

GB19720025599 19720601 

FR2186349 (A1) FR2186349 (B3) IT988826 (B) 

Abstract not available for DE2327512 (Al) 
Abstract of corresponding document: FR2186349 (Al) 

Extrud€ng lightweight thermoplast€cs foam, e.g. for window frames, in which foamable 
thermoplastics is extruded through a mould, expanded from the mould to a density 
>=160.2. kg/ni3 and then pressed through a calibrating (:shaping) unit to harden with an 
increase in density of is not 48 kg/m3. Pref. material is polystyrene esp. with pentane 
(0.2-5.0% wt) and/or CH3CI as expanding agent (total 2-20%) and citric acid and 
NaHCO3 as seeding agents. 

haps://worldwide.espacenet.comIpublicationDetails/biblio?CC=DE&NR=2327512A1&KC=Al&FT—D&ND-4&date=197312 I 3&DB—&locale—en_EPi 
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st Int. CL: 

BUNDESREPUBLIK DEUTSCHLAND 

B 29 d, 27/00 

D
T

 2
 3

27
 5

12
 

Kul 

st 

DEUTSCHES PATENTAMT 

Deutsche Kl.: 39 a3, 27/00 

Offenlegungsschrift 2 327 512 
Aktenzeichen: P 23 27 512.9 

Anmeldetag: 30. Mai 1973 

Offenlegungstag: 13. Dezember 1973 

Ausstellungsprioritat: 

Unionsprioritat 
Datum: 1. Juni 1972 
Land: Grogbritannien 

Aktenzeichen: 25599-72 

43$ 
Zusatz zu: 

Ausscheidung aus: 

Anmelder: 

Vertretergem.§16PatG: 

Bezeichnung: Verfahren zum Strangpressen von schaumfahigen thermoplastischen 
Polymerisaten 

BP Chemicals International Ltd., London 

Kreisler, A.v., Dr.-Ing.; Schonwald, K., Dr.-Ing.; Mayer, Th., Dr.-Ing.; 
Fires, J. F., Dipl.-Chem. Dr. rer. nat.; Kreisler, A. v., Dipl.-Chem.; 
Keller, C., Dipl.-Chem.; Klopsch, G., Dr.-Ing.; Selling, G., Dipl.-Ing.; 
Pal-Anwalte, 5000 Min 

Als Erfinder benannt: Wynter, John Walter; Rodman, John Frederick; 
Stroud, Gloucestershire (GroBbritannien) • 

11.73 309850/1134 6/80 RPI1004
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PATENTANWALTE 

DR.-ING. YOH If.RnISLER DR.-ING. FCHONWALD 

DR.-ING. TH. MEYER DR. FUES Di PL.-CHEM. ALEK VON KREISLER 

DIPL.-CHEM. CAROLA KELLER DR.-ING. KLOPSCH SELTING 

KOLN 1, DEICHMANNHAUS 2327512 

Ket3n, den 28.Mai 1975 
Fu/Ax/Bt 

BP CHEMICALSINTE&ATI0NAL LIMITED, 
Britannic House, Moor Lane, London EC2Y 9BU,England 

Verfahren zum Strangpressen von schaumfahigen thermo-

plastischen Poiymerisaten 

Es ist bekannt, stranggepreSte Profile aus Schaumstoffen mit 

hohem Raumgewicht fur Gegenstande wie Bilderrahmen, Formteile • 

oder•Fenater- und TUrrahmen.herzustellen. Die pechanischen. • 

Eigenschaften und der Griff von Schaumstoffen mit 'hohem Raum-

gewicht kOnnen so eingestellt werden, daB sie den entsprechen-

.den Eigenschaften von Holz Behr nape kommen, und das 

sat.kann in geeigneter Weise gefArbt werden, um dem Holz zu 

gleichen., 

Ftir das Extrudieren von Schaumstoffen mit hohem Raumgewicht 

wurde enter anderem ein Verfahren:vorgeschlagen, bei dem der 

Schaumstoff aus einem Profilspritzwerkzeug unmittelbar in einefi 

Profilformkasten oder eine. Kalibriereinrichtung extrudiert 

wird, urn die AuBenabmessungen einzustellen. Das Spritzwerkzeug 

hat einen massiven Kern, so -daB wahrend der Ausdehnung des 

Polymerisats in der Kalibriervorrichtung die AuBenabmessung 

durch die Kalibriervorrichtung begrenzt wird und der Kunststoft 

slob nach innen ausdehnt und hierbei den durch den Kern des 

Spritzwerkzeugs gebildeten Hohlraum ausfUlit. Bei einem solchen 

Verfahren wird ein.ungleichm4Biges Produkt erhalten, bei dem 

die Mitte des Profits ein niedrigeres Raumgewicht und viel 

grOBere Zeller., als dies erwUnscht ist, aufweist. 
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Die Verwendung von KaJibriereinrichtungen, die mit Abstand 

vom Spritzwerkzeuz angeordnet sind, ist bei Profilaniagen, 

mit denen feste thermoplastisehe Po3ymerisate extrudiert 

werden, woh3bekannt. Diese Ka]ibriervorrichtungen dienen 

zurEinste33ung der AuBenabmessungen des Proflis wahrend 

der Hartung des Po]ymerisats und haben im a]]gemeinen einen 

ahn3ichen Querschnitt wie die Dilse. BeiAnwendung dieses 

Systems auf die Herste33ung von Profilen aus Schaumstoff mit 

niedrigem Raumgewicht ]aBt man den Kunststoff beim Austritt,
aus dem Spritzwerkzeug und vor dem Eintritt in die Ka3i-

briervorrichtung ungehindert ausschdumen. Dies dient ein-

faeh dazu, dem Profil die auBere Form zu geben. Eine ge-

ringe ZusammendrUckung ist: unvermeidlich; aberunerwiinScht, 
.da das Zie3 die Hersteliung eines Produkts mit niedrigem 

Raumgewicht ist. Diese ZusarnmendrUckung ist nur Bering und 

bewirkt eine Erhohung des Raumgewiehts des Produkts um 

36,02 bis 32,04 kg/m3. 

Gegenstand der Erfindung ist ein verbessertes Verfahren 

zum Strangpressen von Schaumstoffen mit hohem Raumgewicht. 

Das Verfahren gemaB der Erfindung zum Strangpressen von 

schaumfahigen thermopLastischen Polymeripaten ist dadurch 

gekennzeichnet, daB man ein schaumfahiges thermophistisches 

Polymerisat durch eine Spritzform extrudiert, das Po3ymeri-

sat aus der Spritzform heraus auf ein Raumgewicht, von 

wenigstens 360,2 kg/m3 expandieren 3dat und das Poiymerisat, 

wahrend es noch im heiBen erweichten Zustand ist, so in 

eine KaJibriervorrichtung preSt, in der das Po3ymerisat er-

hartet, daB sein Raumgewicht im geschaumten Zustand um 

wenigstens 48,06 kg/m erhOht wird. 

Als. thermop3astisohe Po)ymerisate kommen a3]e Thermop3aste 

infrage, die durch Einarbeitung eines Treibmittels schaum-
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fdhig gemacht werden ktinnen, jedoch wird vorzugsweise 

Po]ystyro] verwendet. Das Polymerisat kann dem Extruder 

in Form von schaumfahigen Perien, die ein: Treibmittel ent-

halten, zugefiihrt werden, oder ein Treibmitte3 kann un-

mitte3bar in das Polymerisat wdhrend des Extrudierens 

gespritzt werden, oder eine Kombination dieser Methoden 

kann angewandt werden. Um Streifen, simulierte Hoizma-

scrungseffekte und dgl. hervorzubringen, k6nnen Po3ymer:-

per3en mit unterschied)ichen Farben *dem Eitruder zugefUhrt 

werden. 
I 

Zahireiche Treibmitte] sind bekannt. Im ailgemeinen sind 

sie-Case oder FlUssigkeiten, die ureter normaien Bedingun-

__,gen flUchtig sind. Geeignet,sind beispielsweise niedere 

a3iphatische Kohienwasserstoffe, z.B. Chloroform und 

Methy3ch3orid, und anorganische Gase,z.B. Stickstoff und 

Kohlendioxyd. Pentan und Methylchlorid al)ein oder in 

Mischung werden als Treibmitte] fUr Polystyrol bevorzugt.. 

Es ist such m8g3ich,,ein chemischei Treibmittel,,das ein 

Gas in situ bidet, z.B. Dinitrosopentamethylendiamin 

oder Bariumazodicarboxyiat,zu verwenden. 

Um g3eichmdBige Schaumqualitdt und feine Zelien zu er-

reichen, ist es im a33gemeinen zweckmdeig, eih Keimbi3-

dungsmitte3 zu verwenden. Besonders geeignet als Kelm-

bi3dungsmittel ist ein Gemisch von Citronensdure und 

Natriumbicarbonat. 
\ • 

Die verwendetc Menge des Treibmitteis betrdgt zweckmdBig 

0,2 bis 20% des Gewichts des Po3ymerisats. Bei Verwen-

dung von Pentan mit Polystyro3 3iegt die Menge des Treib-

mittels vorzugsweise im Bereich von 0,2 bis 5 Gew.-%, 

insbesondere im Bereich von 0,5 bis 2,0- Gew.-%. Im-al3ge-

meinen ist das Raumgewicht desSehaumstoffs umso htiher, 

je weniger Treibmitte3 verwendet wird. 
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Die zum Strangpressen von geschdumten Thermop]asten Ub-

]ichen Bedingungen kdnnen angewandt werden. Beispieisweise 

liegt die Temperatur fUr Polystyro3 im Bereich von )05°

bis 190°C. Das Spritzwerkzeug kann jedes be3iebige ge-

wUnschte Profit haben. Das Profi3 so33te ahniich rein wie 

das Profii des gewUnschten Endprodukts, jedoch kann die 

Spritzform einen k]eineren Querschnitt haben a3s das End-

produkt. Es erwies sich zweckmASig, eine Lochpiatte 

unmittelbar vor der Spritzform, wo das thermoplasis6he 

Material in die Spritzform eintritt, zu verwenden. Die 

Perforationen kdnnen jede beliebige Querschnittsform 
.haben. Vorzugsweise ist ihre Gesamtquerschnittildche 

'geringer als die 'der Spritzform. 

Beim Austritt aus der DUse 3d2t man das PoJymerisat aus-

schaumen. Diese Ausschaumung findet vorzugsweise ungehin-

dert an der Luft mit oder ohne zusAtz3iche KUrOung bei-

spie3sweise mit HI3fe eines geregelten Luftstroms statt. 

Die Treibmitte]menge und die Strangpressbedingungen sind 

so einzuste3Jen, daS sichergeste3lt ist, dal3 das nach dem 

Ausschdumen erreichte Raumgewicht grdeer ais 160,2 kg/m3

1st und bei geschdumten Polymerisaten, die els Ho)zersatz 

verwendet werden Bonen, vorzugsweise im Bereich von 

320,4 bis 803 kg/m3 3iegt. Vidhrend das Po]ymerisat sich 

noch in dem durch Hitze erzeugten erweichten Zustand be-

findet, wird es in die Kalibriervorrichtung eingefUhrt, die 

das Profil und die Abmessungen des gewUnschten Fertig-

produkts hat. Um eine genUgende Ausdehnung des Schaums in 

einer Ub]ichen Extrusionsan3age, in der der Schaumstoff 

im wesentlichen waagerecht in Luft bet Umgebungstemperatur 

extrudiert wird, zu erm0gJichen, jedoch die Aushdrtung vor 

dem Erreichen der Ka3ibriervorrichtung zu verhindern, 

so33te der Eintritt zur Ka]ibriervorrichtung zum DUsen-

austritt zweckmdSig einen Abstand von 32 bis 900 mm, vor-

zugsweise von 50 bis 200 mm haben. Dieser Abstand mug 
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mtig3icherweise verndert werden, wenn senkrecht nach un-

ten extrudiert wird. Der erforder]iche Grad der Zusammen-

drUckung wird erreicht, indem der endgU3tige Querschnitt 

der Kalibriervorrichtung Ideiner geha]ten wird a]s der 

maximale Querschnitt, der erreicht wird, wenn der Schaum 

sich beim Austritt aus der Spritzform ausdehnt. Der Quer-

schnitt der Ka]ibriervorrichtung kann sich gegebenenfal3s 

von der Eintrittsste33e des Schaumstoffs bis zum end-

gU3tigen Querschnitt verjUngen, um den Eintritt des Schaum-

staffs zu erJeichterri. Die Zusarnrnendrtickung mu3 wenigstens 

genUgen, um das Raumgewicht des Schaumstoffs um 48 kg/m, 

jedoch vorzugsweise um nicht mehr als 360,2 kg/m3 zu er-

hdben. Bevorzugt wird eine ZusammendrUckung, bei der das 

Raumgewicht um 64,3 bis 96,3 kg/m3 erhOht wird. Die Tem-

peratur der Kalibriervorrichtung wird bei Po3ystyro] zweck-

maRig im Bereich von 25 bis 60°C geha]ten. 

Vorzugsweise wird eine zweite Kalibriervorrichtung, die 

den g]eichen Querschnitt wie die erste Ka]ibriervorrich-

tung hat, unmitte]bar hinter der ersten Ka]ibriervorrich-

tune angeordnet and vorzugsweise bei einer niedrigeren 

Temperatur a]s die erste Ka3ibriervorrichtung geha]ten. 

Es ist such mdg]ich, die Temperatur 3:ings der Kaiibrier-

vorrichrung a]imahlich zu senken. Die Temperatur der zwei7 

ten KaJibriervorrichtung oder die Mindesttemperatur der 

Kalibriervorrichtung 3iegt fUr Polystyro] zweckmaBig im 

Bereich von 0° bis 25°C. 

Beim Verfahren gemda der Erfindung werden g3eichmR0ige 

Produkte mit guter OberflAchenbesehaffenheit erha3ten. 

Die Erfindung wird durch die folgenden Beispie]e welter 

erlautert. 
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Beispie) 3 

30 kg gewahn3iches Al3zweckpo3ystyro), das 0,5 Gew.-% 

n-Pentan enthie3t, wurde 20 Minuten in einem gesch]ossenen 

Behditer mit 49,6 g Natriumbicarbonat und 20 g wasser-

'freier Zitronensdure gewNizt. Das erhaJtene Gemisch wurde 

aus einer.Einschneckenpresse mit einem Schneckendurch-

messer von 50 mm durch eine bei 340°C gehaJtene Stabspritz-

form von 19 mmHDurchmesser extrudiert. Das.Extrudat wurde 

einer rohrformigen Kalibriervorrichtung zugefUhrt, die . 

einen Durchmesser von 25 mm hatte, mit Wasser auf eine Tem-

pergtur von 25°C gekUhit wurde und so angeordnet war, dal3 

. ihr.Eintritt einen:Abstapd,ven 75 mm. zum Austritt der .. . 

Spritzform hatte:Aus der Kalibriervorrichtung wurde das 

Extrudat durch ein NachkUhlbad gefUhrt, das aus Luft und 

aufgesprUhtem Wasser beStand, bevor'es Uber.eine Abzugs-

vorrichtung einer Schneidvorrichtung zugefUhrt wurde. Das 

Produkt hatte eine glatte Oberf3dche,.eine g)eichmaBige 

Vertei3ung der Ze33en und ein Raumgewicht von 400,5 kg/m3.. 

Das Mindestraumgewicht, das beim Austritt aus dem Extru-

der erreicht wurde, betrug etwa 320,4 kg/m3. 

. Beispie] 2 

14 kg gewOhniiches Anzweckpolystyro3, das 3,25 Gew.-% 

n-Pentan enthie]t, wurde in einem gesch]ossenen Behd1ter 

20 Minuten mit 25 g Natriumbicarbonat, 20 g wasserfreier 

Citronensdure und 50 g eines braunen Eisenoxydpigments 

gewitlzt, Das Gemisch wurde durch eine Einschneckenpresse 

extrudiert, die einen Schneckendurchmesser von 50 mm 

hatte und mit einer Profifspritzform, die bei einer Tem 

peratur von 360°C gehaiten wurde, versehen war. Das er-

haltene EXtrudat wurde einer bei 25°C geha)tenen Ka3i-

briervorrichtung zugefUhrt, deren Eintritt einen Abstand 

von 300 mm zum Austritt der Spritzform hatte. Die Spritz-

form hatte eine Querschnittsf3dche von 0,945 cm2, wdhrend 

309850/1134 

RPI1004
Page 139 of 437 



2327512 

7 - 

die Kalibriervorrichtung und deMgemaS das fertige ProfiY 

eine Querschnittsf3Kche von 3,33 cm2 hatte. Nach dem Aus-

tritt aus der wassergekUhiten Ka3ibriervorriehtung wurde 

das Extrudat Uber ein kurzes Wasierbad und eine Luft 

kUhhing einer Gruppe vonAbzugsro33en zugefUhrt. 

Das erhsitene Produkt hatte ein glattes Aussehen und den 

Griff eines Fein gemaserten Hartho3zes. Es hatte eine an-

nehmbar g3eichmaBige Zeilenvertei3ung und eine r6t3ich 

braune Farbe. Seine Dichte betrug. 657 kg/m3. Die Weinste 

Dicilte, die beim Austritt'aus dem Extruder erreicht wurde, 

betrug etwa 577 kg/m3. 

Beispiel 3 

Der in Beispiel 2 beschriebene Versuch wurde unter den 

g3eichen Bedingungen wiederho3t mit dem Unterschied, daa 

zwei Ka3ibriervorrichtungen verwendetwurden. Die erste 

Ka3ibriervorrichtung wurde bei einer Temperatur von 50°C 

und die zweite Kalibriervorrichtung, die unmittel.bar hin-

ter der ersten Kalibriervorrichtung angeordnet war, bei . 

5°C geha3ten. 

Ein Produkt mit Khnlichem Raumgewicht und hochganzender 

Oberfiliche wurde erhalten. 

Vergleichsbeispiel 

Der in Beispiel 2 beschriebene Versuch wurde unter Verwen-

dung einer Kalibriervorrichtung mit einer Querschnitts-

fiRche von 3,48 cm2 wiederholt. Das erhaltene Profil hatte 

iin Raumgewicht von 593 kg/m3. Das Profil war'millgestal-

tet;und scharfe Ecken im Profil waren abgerundet, 

Dieses Beispiel zeigt, dal ein.uUbefriedigendes Profil 

erhalten wird, wenn mit einer ZusammendrUckung, bei der 

die Zunabme des Raumgewichts weniger als 48 kg/m3 betrngt, 
gearbeitet wird.. 
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Verfahren zum Strangpressen von schNumfahigen thermopla-

stischen Polymerisaten, dadurch gekennzeichnet, daS 

man ein schaumfahiges thermoplastisches Polymerisat durch 

eine Spritzform exrudiert, das Polymerisat aus der 

Spritzform heraus auf ein Raumgewicht von wenigstens 

160,2 kg/m3 expandieren laBt und das Polymerisat, wahrend 

es noch im heiBen erweichten Zustand ist, so in wenig-

stens eine Kalibriervorrichtung preSt, in der das Poly-

merisat erhartet, daS sein Raumgewicht im geschaumten 

Zustand um wenigstens etwa 48 kg/m) erhdht wird. 

2. Verfahren nach Anspruch 1, dadurCh gekennzeichnet, tiara 

man. Polystyrol. verarbeitet. 

3. Verfahren nach AnsprUchen 1 und 2, dadurch gekennzeichnet, 
da4 Poiymerperlen mit verschiedenen Farben der Strang-

presse zugefUhrt werden. 

4. Verfahren nach AnsprUchen 1 bis 3, dadurch gekennzeich-

net, data Pentan oder Methylchlorid einzeln oder in 

Mischung als Treibmittel verwendet werden. 

5. Verfahren nach AnsprUchen ibis 4, dadurch gekennzeich-

net, daB ein Gemisch'von CitronensKure und Natriumbi-

carbonat als Keimbildungsmittel verwendet wird. 

6. Verfahren nach AnsprUchen 1 bis 5, dadurch gekennzeich-
net, data das Treibmittel,in einer Menge von 2 bis 20 % 

verwendet wird. 

7. Verfahren nach AnsprUchen 1 bis 6, dadurch gekennzeich-
net, daB 0,2 bis 5,o Gew.-%, vorzugsweise 0,5 bis 

2,0 Gew.-% Pentan ale Treibmittel in Polystyrol ver-
wendet werden. 
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8. Verfahren nach AnsprUchen 1 bis 7, dadurch gekennzeich-

net, daD die Temperatur des Spritzwerkzeugs im Bereich 

. von 105 bis 190° C 

9. Verfahren nach AnsprUchen 1 bis 8, dadurch gekennzeich-

net, daB eine Lochplatte unmittelbar vor der Spritz-

form verwendet wird. 

10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, daB 

die Gesamtquerschnittsflache der Perforationen kleiner 

ist als die'QuersehnittsflKche. der Spritzform. 

11. Verfahren nach AnsprUchen 1 bis 10, dadurch gekennzeioh-

. net, daB das beim AusschUumen erreichte Raumgewicht im 

.Bereich von 32o,4 bis 800,9 kg/m3 liegt.

12. Verfahren nach AnsprUchen 1 bit 11,- dadurch gekennzeich-

net, daB der Eintritt zur Kalibriervorrichtung einen 

Abstand van 50 bip 200 Mm zum Austritt der Spritzform 
hat, wenn der SchauMstoff im wesentlichen Waagerecht in 

Luft bei Umgebungstemperatur extrudiert wird. 

13. Verfahren nach AnsprUchen 1 bis 12, dadurch gekennzeich-

net, daB das RaumgeWicht des SchauMstoffs um nicht 

mehr als 160,2 kg/m3, vorzugsweise um 64,1 bis 96,1 kg/m3

erhOht wird. -

14. Verfahren nach AnsprUchen.1 bis 13, dadurch gekennzeich-

net, daB die Temperatur der Kalibriervorrichtung im 

Bereich von 25 bis 60° C gehalten wird. 

15. Verfahren nach AnsprUchen 1 bis 14, .dadurch gekennzeich-

nets daB das extrudierte Material nach Passieren der 

ersten Kalibriervorrichtung durch eine zweite Kalibrier-

vorrichtung, die den gleichen Querschnitt wie die erste, 

..Kalibriervorrichtung hat and bei.einer niedrigeren Tempe-

ratur als diese gehalten wird, geftgirt wird. 
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16. Verfahren nach'AnsprUchen 1 bis 15, dadurch gekennzeich-

net, daB die Temperatur lngs der Kalibriervorrichtung 

allmalilich gesenkt wird. 

17. Verfahren each AnsprUchen 1 bis i6, dadurch gekennzeich-

. net, daB die Temperatur der zweiten Kalibriervorrichtung 

oder die niedrigste Temperatur der Kalibriervorrichtung, 

deren ¶emperatur allmdhlich gesenkt wird, im Bereich von 

0 bis 25° C liegt. 

„.r• • 
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(54) PRODUCTION OF IMITATION WOOD 

(71) We, P.S.F. (MONTE-CARLO) 
S.A., a body corporate organised under the 
laws of Monaco, of Le Millefiori, Monte 
Carlo, Monaco, do hereby declare, the 

5 invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be 
particularly described in and by the 
following statement:-

10 This invention is concerned with the 
extrusion of thermoplastics foam articles, 
more particularly continuous sections or 
profiles constituting an imitation wood 
material. 

15 The extrusion of thermoplastics foam 
sections is conventionally carried out with a 
screw extruder which has at its outlet, a die 
having an opening corresponding to the 
shape of the desired section. As the 

20 extrudate emerges from the die, it expands 
to a greater or lesser extent due to the 
release of pressure on the material and 
consequent expansion of the blowing agent 
present therein, which is normally an 

25 organic liquid having a boiling point lower 
than, normally substantially lower than, the 
softening point of the thermoplastic 
polymer. 

Problems arise when this type of process 
30 is carried out with a die opening having 

substantial cross-sectional area (as would 
be required to produce a section having a 
substantial cross-sectional area). At the 
point of extrusion, the material in the 

35 central part of the die opening expands to 
the radially outer part of the opening and 
tends to impair the smooth appearance of 
the outer layer, that is the surface layer, of 
the extrudate. At the same time, there is 

40 over-rapid loss of blowing agent from the 
extrudate and a consequential undesirable 
increase in the viscosity of the polymer. 
This viscosity increase may be such that the 
flow rate of the outer layer is insufficient to 

45 prevent severe rupturing of the surface 
layer. The viscosity of the polymer may also 
become too high to ensure the formation of 
a cellular structure having a sufficiently 
uniform cell size and good mechanical 

50 properties. 

(19) 

4 

MATERIAL 

:SENT 

024-00 1.1

It is conventional to pass thermoplastics 
foam extrudates, immediately they emerge 
from the die head, into and through a so-
called shaping or calibrating box which is 
open at both ends and which has a section 55 
corresponding to the desired section of the 
product. When extruding square or 
rectangular sections, the tendency of the 
extrudate to adopt a more circular section 
on expansion beyond the die block 60 
necessitates the use of a high forming 
tension within the shaping box in order to 
return the extrudate to the desired square 
or rectangular section. Consequently the 
extrudate is considerably densified and the 65 
high contact pressure against the walls of 
the shaping box means that an excessive 
tension is required to pull the extrudate 
through the box. Unless the extrudate is 
sufficiently stiff and of adequate tensile 70 
strength, this tension can result either in 
breakage of the section within the shaping 
box, or stretching of the section which leads 
to variation in the cross-sectional size of 
the section along its length and/or a 75 
tendency to overfill the entrance to the 
shaping box. 

We have now developed an improved 
method of extruding thermoplastics foam 
sections to form imitation wood material in 80 
which separate streams of the foamable 
thermoplastics melt are formed and are 
combined to form the surface layer and the 
central portion of the extrudate so as to 
obtain an extrudate with a smooth surface 85 
layer and a cellular core with a substantially 
uniform cell size and good mechanical 
strength. If such an extrudate is then passed 
through a shaping box, the smoothness of 
the surface layer allows the section to be 90 
passed through the shaping box at a 
reasonable rate and the strength of the 
extrudate enables a sufficient tension to be 
applied for this purpose. 

According to the present invention we 95 
provide a method of making an imitation 
wood material, which comprises extruding 
a foamable thermoplastics melt comprising 
two or more colouring materials through a 
die insert block arranged in a die head 100 
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extrusion passage, the block providing one 
or more peripheral passages and 
comprising a plurality of inner passages 
therethrough whereby the flow of the melt 

5 is divided respectively into one or more 
peripheral streams which, on emergence 
from the insert passage or passages into the 
die passage, form an outer cellular skin of 
relatively high density, and into a plurality 

10 of inner streams which, on emergence from 
the die insert block passages, form rod-like 
streams which expand and weld together 
and to the inside surface of the outer skin in 
the die passage to form a cellular core 

15 having a substantially uniform cell size and 
a relatively low density, the colouring 
materials being incompletely mixed prior to 
the extrusion of the melt whereby a grain-
type pattern of colouration is obtained on 

20 the outer surface of the extrudate 
resembling that found in wood. 

The extrudate formed in this may be 
passed, while still in the softened state, 
through a shaping box to complete the 

25 internal expansion and welding of the core 
and to obtain the desired final cross-
sectional dimensions. 

The method of the invention is 
particularly suited to the extrusion of 

30 polystyrene foam sections using a low 
boiling solvent, such as n-pentane or a 
polyhalogenated alkane, as the blowing 
agent. In the following description, 
particular reference will be made to the 

35 extrusion of polystyrene foams, but it 
should be understood that the invention is 
also applicable to the extrusion of other 
foamable thermoplastic polymers. 

By means of the method according to the 
40 invention, both high and low density 

sections can be formed which comprise 
sharp corners. 

As indicated, the method according to 
the invention intrinsically gives a product in 

45 which the outer skin has a higher density 
than the core. Products can be readily 
obtained in which the outer skin is of a 
sufficiently high density and of sufficient 
thickness for the product to be usable as a 

50 load bearing section and, in particular, 
sections having mechanical properties 
equivalent to or better than those of wood 
can be obtained. By suitable choice of the 
colouring materials and the amounts in 

55 which these are used, it is possible to 
simulate the grain patterns and general 
colouration of most natural types of wood. 
The outer surface of the section will 
normally also have a glossy surface 

60 generally similar to that of wood which has 
been lacquered. The use of such products 
as wood substitutes in the manufacture of 
furniture therefore avoids the necessity for 
the finishing operations which are 

65 conventionally applied to wooden 

furniture; in addition such polystyrene 
foam sections can be worked with 
conventional woodworking tools, have 
uniform mechanical properties and are not 
subject to warping or fungal or insect 70 
attack. 

The grade of polystyrene used for 
extrusion will depend on the properties 
required in the extruded product and 
selection of suitable grades for any 75 
particular purpose can readily be made by 
those skilled in the art. Similarly, the 
additives present with the polystyrene in 
the extruded composition may, in general, 
be those conventionally used in polystyrene 80 
foam compositions. We generally prefer to 
include in the polystyrene composition a 
nucleating agent, which is preferably a 
mixture of sodium bicarbonate and citric 
acid, and a finely divided filler, such as talc, 85 
as a processing aid. As previously 
mentioned, low boiling solvents, such as n-
pentane and poly-halogenated alkanes 
containing 1 or 2 carbon atoms, are 
preferably used as the blowing agent. 90 

In order that the invention may be more 
fully understood , the following examples, 
in which all proportions are by weight, are 
given by way of illustration. In these 
examples reference will be made to the 95 
drawings accompanying the Provisional 
Specification in which: 

Figure 1 is an axial section of an extruder 
die head showing a first embodiment of die 
insert block located therein; 100 

Figure 2 is a transverse view of the die 
insert block of Figure 1; 

Figure 3 is an axial section of an extruder 
die head showing a second embodiment of 
die insert block located therein; 105 

Figure 4 is an axial section of an extruder 
die head showing a third embodiment of die 
insert block comprising a feed plate and an 
exit plate located therein; 

Figure 5 is a transverse view of the feed 110 
plate of the insert block of Figure 4; 

Figure 6 is a transverse view of the exit 
plate of the die insert block of Figure 4; and 

Figure 7 is a perspective view of a 
structural foam section suitable for use as a 
substitute for wood. 

Example 1 
Pigmented granules of high softening 

grade polystyrene containing 0.8% of n-
pentane and 1.5% of talc and coated with 
0.06% of anhydrous citric acid and 0.09% of 
sodium bicarbonate were supplied to a 60 
mm diameter screw extruder operating at a 
screw speed of 35 r.p.m. The melt 
temperature of the polystyrene in the die 
head of the extruder was maintained at 
135°C. 

The die head of the extruder used is 

115 

120 

125 

RPI1004
Page 145 of 437 



3 1,489,591 3 

diagrammatically shown in Figures 1 and 2; 
flow of the polystyrene was from right to 
left as shown in Figure 1 (and similarly for 
Figures 3 and 4 referred to below). 

5 The die head 3 of the extruder is designed 
to produce a rectangular section extrudate 
and comprises a rectangular section bore 2 
in which a die insert block 1 is located. The 
die block 1 is provided with spider legs 5 

10 (see Figure 2) which are located in key-
ways lA formed in the die head. The die 
block 1 is also rectangular in cross-section, 
its outer dimensions being such as to leave a 
clearance between the outside of the die 

15 block 1 and the walls of the bore 2 so as to 
provide an outer flow channel 4. The die 
block 1 is provided with a plurality of 
apertures 6 therethrough. 

During extrusion of the polystyrene 
20 under the conditions mentioned above, a 

continuous outer skin was formed by 
material passing through the flow channel 4 
and, at the same time, a plurality of rod-like 
streams were formed by the apertures 6 

25 which expanded immediately downstream 
of the die block 1 and welded to each other 
and to the inside of the outer skin. On 
emerging from the die head, the extrudate 
was passed through a shaping box having a 

30 rectangular section corresponding to the 
desired final dimensions. The walls of a 
portion of the shaping box were apertured 
and connected to a vacuum pump, so that a 
vacuum was applied to the extrudate as it 

35 passed through this portion of the shaping 
box. 

The product obtained at the exit from the 
shaping box is shown diagrammatically in 
Figure 7. It comprised a relatively high 

40 density skin 15 and a relatively low density 
core 16. Owing to a mixing of the pigments 
being incomplete, the outer surface showed 
a variation of colour, as indicated at 13 and 
14, simulating a wood grain effect. The 

45 product has a width of 45 mm and a 
thickness of 20 mm; its overall density was 
35 lbs/cu.ft. and it was suitable for use as a 
wood substitute. 

Example 2 
50 The procedure of Example 1 was 

repeated but using a die insert block as 
shown in Figure 3. This die block is 
generally similar to that shown in Figures 1 
and 2, but the downstream side of the die 

55 block is provided at its periphery with a 
skirt 7 which considerably extends the flow 
channel 4 for the skin material of the 
extrudate. 

A section similar to that of Example 1, 
60 but having a decreased surface shade 

variation and a smoother surface finish, was 
obtained. 

Example 3 
The procedure of Example 1 was 

repeated but using a two-part die insert 65 
block as shown in Figures 4, 5 and 6. 

The upstream part 9, or feed plate, of the 
die block (see Figure 5) is provided with a 
plurality of apertures 10 therethrough and 
its periphery is loc4ted against the bore of 70 
the die head so as not to leave any 
peripheral gap. The downstream part 8, or 
exit plate, of the die block (see Figure 6) is 
provided with a plurality of apertures 12 
therethrough which are offset in relation to 75 
the apertures 10 in the part 9 (see Figure 5) 
and also with a plurality of peripheral 
passages 11. 

The periphery of the part 8 is again 
located against the bore of the die head so 
as not to leave a continuous peripheral gap. 
The separation between the die parts 8 and 
9 was 5 mm. 

During extrusion, an interrupted outer 
skin was formed by passage of the 
polystyrene through the passages 11 in the 
die part 8, the elements of which fused 
together to form the outer skin of the 
extrudate downstream of the part 8. A 
section similar to that of Example 1, but 
having an increased surface shade 
variation, was obtained. 

80 

85 

90 

WHAT WE CLAIM IS:-
1. A method of making an imitation wood 

material, which comprises extruding a 95 
foamable thermoplastics melt comprising 
two or more colouring materials through a 
die insert block arranged in a die head 
extrusion passage, the block providing one 
or more peripheral passages and 100 
comprising a plurality of inner passages 
therethrough whereby the flow of the melt 
is divided respectively into one or more 
peripheral streams which, on emergence 
from the insert passage or passages into the 105 
die passage, form an outer cellular skin of 
relatively high density, and into a plurality 
of inner streams which, on emergence from 
the die insert block passages, form rod-like 
streams which expand and weld together 110 
and to the inside surface of the outer skin in 
the die passage to form a cellular core 
having a substantially uniform cell size and 
a relatively low density, the colouring 
materials being incompletely mixed prior to 1 15 
the extrusion of the melt whereby a grain-
type pattern of colouration is obtained on 
the outer surface of the extrudate 
resembling that found in wood. 

2. A method according to claim 1, in 120 
which the portion of the die insert block 
defining the peripheral passage(s) is 
extended in the downstream direction of 
extrusion beyond the outlets of the inner 
passages, to provide a substantially longer 125 
flow passage for the material forming the 
outer skin than is provided for the core 
material. 
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3. A method according to claim 1, in 
which the die insert block is in two parts, an 
upstream part which serves to subdivide the 
whole of the melt flow into a plurality of 

5 rod-like streams, and a downstream part 
which has peripheral passages therein for 
the outer skin material and inner passages 
therethrough for the core material. 

4. A method according to any of claims 1 
10 to 3, in which the thermoplastics is a high 

softening grade of polystyrene. 
5. A method according to any of claims 1 

to 4, in which the thermoplastics melt 
contains n-pentane or a polyhalogenated 

15 alkane containing 1 or 2 carbon atoms, as 
blowing agent. 

6. A method according to any of claims 1 
to 5, in which the thermoplastics melt 

contains, as nucleating agent, a mixture of 
sodium bicarbonate and citric acid. 

7. A method according to any of claims 1 
to 6, in which the thermoplastics melt 
contains finely divided talc as a processing 
aid. 

8. A method of making an imitation wood 
material substantially as herein described in 
any of Examples 1 to 3. 

9. Imitation wood material when 
produced by the method claimed in any of 
the preceding claims. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 

London, W.C.1. 

Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1977 
Published by The Patent Office, 25 Southampton Buildings, London, WC2A lAY, from 

which copies may be obtained. 
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PATENT 
Attorney Docket No. 64844-256633 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

STEPHENS, Andrew 

Application No. 15/245948 

Filed: August 24, 2016 

For: WOOD-GRAINED POLYMER SUBSTRATE 

Confirmation No. 1690 

Group Art Unit: 1783 

Examiner: DILLON, Daniel P. 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 CFR 1.97 and 1.98, the references listed on the enclosed Form PTO-1449 and/or 
Substitute Form PTO-1449 ("Form 1449") are submitted for consideration by the Examiner in the 
examination of the above-identified patent application. 

The full consideration of the references in their entirety by the Examiner is respectfully requested 
and encouraged. Also, it is respectfully requested that the references be entered into the record of 
the present application and that the Examiner place his or her initials in the appropriate area on the 
enclosed Form 1449, thereby indicating the Examiner's consideration of each of the references. 

The submission of the references listed on the Form 1449 is for the purpose of providing a 
complete record and is not a concession that the references listed thereon are prior art to the 
invention claimed in the patent application. The right is expressly reserved to establish an 
invention date earlier than the above-identified filing date in order to remove any reference 
submitted herewith as prior art should it be deemed appropriate to do so. 

Further, the submission of the references is not to be taken as a concession that any reference 
represents art that is relevant or analogous to the claimed invention. Accordingly, the right to 
argue that any reference is not properly within the scope of prior art relevant to an examination of 
the claims in the above-identified application is also expressly reserved. 

The Information Disclosure Statement is being filed: 

within any one of the following time periods: (a) within three months of the filing date of 
a national application other than a continued prosecution application under 
37 CFR 1.53(d); (b) within three months of the date of entry of the national stage as set 
forth in 37 CFR 1.491 of an international application; (c) before the mailing date of a first 
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Office Action on the merits; or (d) before the mailing of a first Office Action after the filing 
of a request for continued examination under 37 CFR 1.114. 

after (a), (b), (c) or (d) above, but before the mailing date of a final action under 
37 CFR 1.113, a Notice of Allowance under 37 CFR 1.311, or an action that otherwise 
closes prosecution in the application, and includes one of: 

the Statement under 37 CFR 1.97(e) (see "Statement under 37 CFR 1.97(e)" 
below). 

or 
El the fee set forth in 37 CFR 1.17(P) (see "Fees" below). 

after the mailing date of a final action under 37 CFR 1.113 or a Notice of Allowance under 
37 CFR 1.311, or an action that otherwise closes prosecution in the application, and on or 
before payment of the issue fee, and includes the Statement under 37 CFR 1.97(e) (see 
"Statement under 37 CFR 1.97(e)" below), and the fee set forth in 37 CFR 1.17(p) (see 
"Fees" below). 

after the mailing date of a Notice of Allowance under 37 CFR 1.311, and on or before 
payment of the issue fee, and within thirty days of receiving each item of information 
contained in the Information Disclosure Statement, and includes the Statement under 
37 CFR 1.704(d) (see "Statement under 37 CFR 1.704(d)" below), and the fee set forth in 
37 CFR 1.17(p) (see "Fees" below). 
NOTE: This is for original applications except applications for a design patent, filed on or after May 29, 2000, 
wherein a paper containing only an Information Disclosure Statement in compliance with 37 CFR 1.97 and 
1.98 is being filed. 

Copies of the References 

El Copies of all foreign patents and non-patent literature listed on the enclosed Form 1449 are 
enclosed herewith. 

Attached to each reference not in the English language is a concise explanation of the 
relevance pursuant to 37 CFR 1.98(a)(3). An English-language equivalent/patent, or an 
English-language abstract, or an English-language version of the search report or action by 
a foreign patent office in a counterpart foreign application indicating the degree of 
relevance found by the foreign office is being submitted in lieu of a concise explanation of 
the relevance pursuant to 37 CFR 1.98(a)(3). 

A copy of the international search report is enclosed herewith. 

The references listed on the enclosed Form 1449 were previously identified in the parent 
application(s) of the present application, and copies of the references were furnished at that 
time. Accordingly, additional copies of the references are not submitted herewith, so as not 
to burden the file with duplicate copies of references. The Examiner is respectfully 
requested to carefully review the references in accordance with the requirements set out in 
the Manual of Patent Examining Procedure. In accordance with 37 CFR 1.98(d), the 
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details of the parent application(s) relied upon for an earlier filing date under 35 USC 120 
in which copies of the references were previously furnished are set out below: 

U.S. APPLICATIONS Status (check one) 
U.S. APPLICATIONS U.S. FILING DATE PATENTED PENDING ABANDONED 

1. 
2. 
3. 

Fees 

No fee is owed by the applicant(s). 
Charge Deposit Account No. 12-0913 in the amount of $120. 

Authorization to Charge Additional Fees 

Please charge any additional required fees or credit any overpayments in connection with 
this communication to Deposit Account No. 12-0913. 

Respectfully submitted, 

/Kyle A. Forgue/ 
Date: February 27, 2018 Kyle A. Forgue, Reg. No. 71457 

BARNES & THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
(312) 357-1313 (telephone) 
(312) 759-5646 (facsimile) 
Customer No. 23644 
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PATENT 
Attorney Docket No. 64844-256633 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Andrew Stephens 

Application No. 15/245,948 

Filed: August 24, 2016 

For: WOOD-GRAINED POLYMER SUBSTRATE 

Confirmation No. 1690 

Group Art Unit: 1783 

Examiner: DILLON, Daniel P. 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Commissioner: 

In response to the Office Action mailed December 15, 2017, please consider the 

following: 

Amendments to the Claims begin on page 2 of this paper; and 

Remarks begin on page 7 of this paper. 
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Amendments to the Claims: 

The following claims shall replace all previous versions of the claims: 

1. (Original) A simulated natural wood-grained polymer board having a first side 

and a second side spaced apart from the first side along a width direction, the first and second 

sides defining a width of the board, the first and second sides extending along a length direction 

different than the width direction between a first end and a second end, the first and second ends 

defining a length of the board, a core of the board extending between the first and second sides 

and between the first and second ends, the board comprising: 

a first set of polymer layers generally extending along the length direction and containing 

a first colorant, a majority of the first set of polymer layers extending along the length of the 

entire board; and 

a second set of polymer layers generally extending along the length direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers extending along the length of the entire board; 

wherein individual layers of the first and second sets of polymer layers alternate within 

the core of the board to form a natural wood-grained appearance throughout the core of the board 

such that a plurality of the first and second sets of polymer layers extend along a curvilinear path 

in the width direction and are substantially uninterrupted from the first side to the second side. 

2. (Currently Amended) The board of claim 1, wherein the layers of the first set of 

polymer layers are generally thinner than the layers of the second set of polymer layers. 

3. (Original) The board of claim 1, wherein a portion of at least one of the first side 

and second side of the board is removed to expose portions of the first and second sets of 

polymer layers along the length direction. 

4. (Original) The board of claim 3, wherein the exposed portions of the first and 

second sets of polymer layers form a burling grain pattern. 

2 
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5. (Original) The board of claim 1, wherein at least one of the first and second sides 

of the board is embossed with a wood grain pattern. 

6. (Currently Amended) The board of claim 1, wherein the first and second sets of 

polymer layers are formed from high density polyethylene, 

7. (Original) The board of claim 6, wherein the first and second sets of polymer 

layers further include at least one of a UV inhibitor and a foaming agent. 

8. (Original) The board of claim 6, wherein one of the first and second sets of 

polymer layers further includes a foaming agent. 

9. (Original) The board of claim 1, wherein the board is formed to define a 

polygonal cross-section along a length of the board. 

10. (Currently Amended) A simulated natural wood-grained polymer substrate 

extending along a first direction, the substrate having a first side and a second side spaced apart 

from the first side along a [[width]]second direction different than the lengthfirst direction, the 

first and second sides defining a width of the substrate, the first and second sides extending along 

the lcngthfirst direction, a core of the substrate extending between the first and second sides and 

along the lcngthfirst direction, the substrate comprising: 

a first set of polymer layers generally extending along the lengthfirst direction and 

containing a first colorant, a majority of the first set of polymer layers being substantially 

continuous along the lengthfirst direction; and 

a second set of polymer layers generally extending along the lengthfirst direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers being substantially continuous along the lengthfirst direction; 

3 
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wherein individual layers of the first and second sets of polymer layers alternate within 

the core of the substrate to form a natural wood-grained appearance throughout the core of the 

substrate such that a plurality of the first and second sets of polymer layers extend along a 

curvilinear path in the [[width]]second direction and are substantially uninterrupted from the first 

side to the second side. 

11. (Currently Amended) The substrate of claim 10, wherein the layers of the first set 

of polymer layers are generally thinner than the layers of the second set of polymer layers. 

12. (Currently Amended) The substrate of claim 10, wherein the first and second sets 

of polymer layers are formed from high density polyethylene, 

13. (Original) The substrate of claim 12, wherein the first and second sets of polymer 

layers further include at least one of a UV inhibitor and a foaming agent. 

14. (Original) The substrate of claim 12, wherein one of the first and second sets of 

polymer layers further includes a foaming agent. 

15. (Currently Amended) The substrate of claim 10, wherein the [[board]]substrate is 

formed to define a polygonal cross-section along a length of the [[board]]substrate. 

16. (Cancelled) 

17. (New) The board of claim 6, wherein the core is substantially free of natural wood 

materials. 

18. (New) The board of claim 1, further comprising a third side and a fourth side 

spaced apart from the third side along a height direction different than the length direction and 

width direction, wherein the third and fourth sides define a height of the board, wherein the third 

4 
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and fourth sides extend along the length direction between the first and second ends, wherein the 

core of the board extends between the first, second, third, and fourth sides and between the first 

and second ends, and wherein the individual layers of the first and second sets of polymer layers 

alternate within the core of the board along the height direction. 

19. (New) The substrate of claim 12, wherein the core is substantially free of natural 

wood materials. 

20. (New) The substrate of claim 10, further comprising a third side and a fourth side 

spaced apart from the third side along a third direction different than the first and second 

directions, wherein the third and fourth sides define a height of the substrate, wherein the third 

and fourth sides extend along the first direction, wherein the core of the substrate extends 

between the first, second, third, and fourth sides and along the first direction, and wherein 

individual layers of the first and second sets of polymer layers alternate within the core of the 

substrate along the third direction. 

21. (New) A simulated natural wood-grained polymer substrate having a length 

defined along a first direction, a width defined along a second direction perpendicular to the first 

direction, and a height defined along a third direction perpendicular to both the first and second 

directions, the substrate comprising: 

a first set of polymer layers generally extending along the first direction and containing a 

first colorant, a majority of the first set of polymer layers being substantially continuous along 

the first direction; and 

a second set of polymer layers generally extending along the first direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers being substantially continuous along the first direction; 

wherein individual layers of the first and second sets of polymer layers alternate within 

the substrate along the third direction to form a natural wood-grained appearance throughout the 

5 
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substrate such that a plurality of the first and second sets of polymer layers extend along a 

curvilinear path in the second direction and are substantially uninterrupted across the substrate. 

22. (New) The substrate of claim 21, wherein the layers of the first set of polymer 

layers are generally thinner than layers of the second set of polymer layers. 

23. (New) The substrate of claim 21, wherein the first and second sets of polymer 

layers are formed from high density polyethylene. 

24. (New) The substrate of claim 23, wherein the core is substantially free of natural 

wood materials. 

6 
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REMARKS 

I. CLAIM STATUS 

Prior to this response, claims 1-16 were pending in this case. Claims 2, 6, 10-12, and 15 

have been amended herein solely to correct informalities. Claim 16 has been cancelled without 

prejudice and may be explored in one or more continuation or divisional applications. New 

claims 17-24 have been added. No new matter has been added with these amendments and new 

claims. The amendments are fully supported by the specification and drawings as originally filed 

and as amended. 

II. CLAIM OBJECTIONS 

Claim 16 is objected to for an informality. As noted above, claim 16 has been cancelled. 

Accordingly, withdrawal of the objection is respectfully requested. 

III. CLAIM REJECTIONS UNDER 35 U.S.C. § 103 

Claims 1, 3-10, and 12-16 are rejected under 35 U.S.C. § 103 over U.S. Pat. App. Pub. 

No. 2003/0021915 to Rohatgi et al. ("Rohatgi"). Claims 2 and 11 are rejected under 35 U.S.C. § 

103 over Rohatgi in view of U.S. Pat. App. Pub. No. 2004/0038002 to Franco et al. ("Franco"). 

The rejections are respectfully traversed. 

As noted above, claim 16 has been cancelled herein. The Office Action states that 

Rohatgi teaches that "layers alternate in the width direction of the board and the board may be 

imparted with curves ("curvilinear") . . . along with the curve being uninterrupted at the curve." 

Office Action mailed December 15, 2017 at p. 4 (emphasis added). The bolded and underlined 

language does not appear in claims 1 or 10, and this also fails to account for the differences in 

language between claims 1 and 10. Thus, the Office Action fails to make a prima facie case of 

obviousness by not considering all of the claim limitations and misconstruing the same. See 

MPEP 2143.03. 

In addition, the Office Action states that, based on the disclosure of paragraphs [0046]-

7 
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[0047] of Rohatgi, "[t]he methods of coextrusion would ultimately result in the formation of the 

two differing layers as shown in [Fig. 3]. As such, it would have been obvious that the formation 

of the composite . . . would have been achieved by the methods of coextrusion as taught by 

Rohatgi." However, the cited paragraphs are specifically directed to techniques for 

"encapsulation" that provide different properties to the "skin and core" rather than the formation 

of different colored layers. Indeed, the teaching of Rohatgi runs contrary to the knowledge of one 

skilled in the art. Specifically, the process of Rohatgi uses "streaking" techniques (see id. at para. 

[0012]) where high melting point "color masterbatch concentrate pellets" are added during the 

extrusion process (see id. at para. [0052]). One skilled in the art would know that these pellets 

have a limited volume that produce short "streaks" in the composite product instead of 

continuous lines like those shown in Fig. 3 of Rohatgi. Indeed, the resulting short "streaks" are 

shown and described explicitly in Franco, and passing the mixture through a screw extruder as 

taught by Rohatgi does not cure this deficiency. Thus, the composite product depicted in Fig. 3 

would not be the obvious result of the process described in Rohatgi. Fig. 3 is merely a 

draftsman's imagined representation and not an actual image of a composite product produced 

by the disclosed process. 

Therefore, Rohatgi and Franco, whether alone or in combination, fail to teach, show, or 

suggest, or otherwise make obvious, all of the elements of claims 1 and 10. Accordingly, 

withdrawal of the rejections and allowance of claims 1 and 10, and claims 2-9 and 11-15 

dependent thereon, is respectfully requested. 

IV. NEW CLAIMS 

New claims 17-24 have been added. The cited references also fail to teach all of the 

elements of claims 17-24. Accordingly, allowance of claims 17-24 is respectfully requested. 

V. CONCLUSION 

In view of the forgoing, it is submitted that this application is in condition for allowance. 

Allowance is respectfully requested. If the Examiner believes that a telephonic interview would 
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expedite the allowance of this application, the Examiner is requested to contact the undersigned 

for prompt resolution of any outstanding issues. 

It is respectfully requested that this paper, if necessary, be considered as a Petition for 

Extension of Time sufficient to effect a timely response and that shortages in fees, if any, be 

charged, or any overpayment in fees credited, to the Account of Barnes & Thornburg, Deposit 

Account No. 12-0913 with reference to file 64844-256633. 

Respectfully submitted, 

Date: March 13, 2018 

DMS 11685833v1 
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/Kyle A. Forgue/ 
Kyle A. Forgue, Reg. No. 71,457 
One of the Attorneys for Applicant(s) 
BARNES &THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
Phone: 312-357-1313 
Facsimile: 312-759-5646 
Customer No.: 23644 
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Claim(s) discussed: 1-15 and 17-24. 

Identification of prior art discussed: Rohatgi and Franco. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...) 

Applicant discussed the invention in detail including the process of forming the simulated wood substrate and how the 
process differs from that of the prior art such that the prior art gives the simulated wood substrate of Rohatgi short 
streaks of polymer materials due to the pellets in the process instead of the longer streaks of applicant's invention. 
Additionally, the discussion revolved around how the applicant could submit claim amendments that further 
differentiate the invention from figure 3 of Rohatgi such that the end of the simulated wood includes stacked polymer 
layers terminating at the width ends of the board rather than a swirl.. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/DANIEL P DILLON/ 
Examiner, Art Unit 1783 

/MARIA V EWALD/ 
Supervisory Patent Examiner, Art Unit 1783 

U.S. Patent and Trademark Office 
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20180420 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 
132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any 
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out 
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of 
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior 
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the 
Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless 
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the 
interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on 

the Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed 

by the examiner. 
Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate, 

the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording 
the substance of the interview along with the date and the examiners initials. 
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Doc Code: ECOMM.AUTH/ECOMM.WTDW 

Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn 

PTO/5B/439 (11-15) 

/ *AUTHORIZATION FOR INTERNET 
COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 
WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 

Application No. 15/245,948 

Filing Date 08/24/2016 

First Named Inventor Andrew Stephens 

Art Unit 1783 

Examiner Name Dillon, Daniel P 

Practitioner Docket No. 64844-256633 

To: Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

I. To authorize permission for Internet Communications. 

ri Recognizing that Internet communications are not secure, I hereby authorize the USPTO to communicate 
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject 
matter of this application via video conferencing, instant messaging, or electronic mail. I understand that a copy of 
these communications will be made of record in the application file. (MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

  The authorization given on , to the USPTO to communicate with the undersigned and 
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application 
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby 
withdrawn. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

ri applicant. 

Ej attorney or agent of record. Registration number  51.093

ri attorney or agent acting under 37 CFR 1.34. Registration number 

/Mark J Nahnsen/ 04/30/2018 
Signature Date 

Mark J. Nahnsen 312-214-4810 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities 
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is 
presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see 
below*. 

E * Total of  1  forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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REMARKS 

I. CLAIM STATUS 

Applicant thanks the examiner for the telephonic interview on April 20, 2018. Prior to 

this response, claims 1-16 were pending in this case. Claims 1, 4, 6, 10, 15, and 21 have been 

amended. Claim 25 has been added. No new matter has been added with these amendments and 

new claims. The amendments are fully supported by the specification and drawings as originally 

filed and as amended. 

II. CLAIM REJECTIONS UNDER 35 U.S.C. § 103 

Claims 1, 3-10, and 12-16 were rejected under 35 U.S.C. § 103 over U.S. Pat. App. Pub. 

No. 2003/0021915 to Rohatgi et al. ("Rohatgi"). Claims 2 and 11 were rejected under 35 U.S.C. 

§ 103 over Rohatgi in view of U.S. Pat. App. Pub. No. 2004/0038002 to Franco et al. ("Franco"). 

The rejections are respectfully traversed. Claims 1, 10 and 21 have been amended to require the 

plurality of individual layers of the first and second sets of polymer layers to alternate within the 

board and extend along a substantially uninterrupted curvilinear path originating proximate the 

first side of the board and terminating proximate the second side of the board. Rohatgi and 

Franco, whether alone or in combination, fail to teach, show, or suggest a plurality of individual 

layers that alternate within a board and extend along a substantially uninterrupted curvilinear 

path originating proximate the first side of the board and terminating proximate the second side 

of the board. Accordingly, withdrawal of the rejections and allowance of the pending claims is 

respectfully requested. 

IV. NEW CLAIMS 

New claim 25 has been added. The cited references also fail to teach all of the elements 

of claims 25. Accordingly, allowance of claims 1-15 and 17-25 is respectfully requested. 

8 
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V. CONCLUSION 

In view of the forgoing, it is submitted that this application is in condition for allowance. 

Allowance is respectfully requested. If the Examiner believes that a telephonic interview would 

expedite the allowance of this application, the Examiner is requested to contact the undersigned 

for prompt resolution of any outstanding issues. 

It is respectfully requested that this paper, if necessary, be considered as a Petition for 

Extension of Time sufficient to effect a timely response and that shortages in fees, if any, be 

charged, or any overpayment in fees credited, to the Account of Barnes & Thornburg, Deposit 

Account No. 12-0913 with reference to file 64844-256633. 

Respectfully submitted, 

Date: May 21, 2018 

9 

/Mark J. Nahnsen/ 
Mark J. Nahnsen, Reg. No. 51,093 
One of the Attorneys for Applicant(s) 
BARNES &THORNBURG LLP 
P.O. Box 2786 
Chicago, Illinois 60690-2786 
Phone: 312-357-1313 
Facsimile: 312-759-5646 
Customer No.: 23644 
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Amendments to the Claims: 

The following claims shall replace all previous versions of the claims: 

1. (Currently Amended) A simulated natural wood-grained polymer board having a 

first side and a second side spaced apart from the first side along a width direction, the spacing 

between the first and second sides defining one of a width or a height of the board, the first and 

second sides extending along a length direction  different than the width direction between a first 

end and a second end, the first and second ends defining a length of the board, a core of the

board extending between the first and second sides and between the first and second ends, the 

board comprising: 

a first set of polymer layers generally extending along the length direction and containing 

a first colorant, a majority of the first set of polymer layers extending along the length of the 

entire board; 

a second set of polymer layers generally extending along the length direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers extending along the length of the entire board; and 

wherein a plurality of individual layers of the first and second sets of polymer layers 

alternate within the core of the board to form a natural wood grained appearance throughout the

core of the board such that and a plurality of the first and second sets of polymer layers extend 

along a substantially uninterrupted curvilinear path originating proximate the first side of the 

board in the width direction and arc substantially uninterrupted from the first side and 

terminating proximate to the second side of the board. 

2. (Previously Presented) The board of claim 1, wherein the layers of the first set of 

polymer layers are generally thinner than the layers of the second set of polymer layers. 

3. (Original) The board of claim 1, wherein a portion of at least one of the first side 

and second side of the board is removed to expose portions of the first and second sets of 

polymer layers along the length direction. 

2 
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4. (Currently Amended) The board of claim 3, wherein the exposed portions of the 

first and second sets of polymer layers form a burled burling grain pattern. 

5. (Original) The board of claim 1, wherein at least one of the first and second sides 

of the board is embossed with a wood grain pattern. 

6. (Currently Amended) The board of claim 1, wherein the first and second sets of 

polymer layers are formed from high density polyethylene. 

7. (Original) The board of claim 6, wherein the first and second sets of polymer 

layers further include at least one of a UV inhibitor and a foaming agent. 

8. (Original) The board of claim 6, wherein one of the first and second sets of 

polymer layers further includes a foaming agent. 

9. (Original) The board of claim 1, wherein the board is formed to define a 

polygonal cross-section along a length of the board. 

10. (Currently Amended) A simulated natural wood-grained polymer substrate 

extending along a first direction, the substrate having a first side and a second side spaced apart 

from the first side along a second direction different than the first direction, the first and second 

sides defining a width of the substrate, the first and second sides extending along the first 

direction, a core of the substrate extending between the first and second sides and along the first 

direction, the substrate comprising: 

a first set of polymer layers generally extending along the first direction and containing a 

first colorant, a majority of the first set of polymer layers being substantially continuous along 

the first direction; and 

3 
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a second set of polymer layers generally extending along the first direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers being substantially continuous along the first direction; 

wherein individual layers of the first and second sets of polymer layers alternate within 

the core of the substrate to form a natural wood-grained appearance throughout the core of the 

substrate- and 

wherein a plurality of the individual layers such that of one of the first and second sets of 

polymer layers extend along a substantially uninterrupted curvilinear path in the second direction 

originating proximate the first side and terminating proximate are substantially uninterrupted 

from the first side to the second side. 

11. (Previously Presented) The substrate of claim 10, wherein the layers of the first 

set of polymer layers are generally thinner than the layers of the second set of polymer layers. 

12. (Previously Presented) The substrate of claim 10, wherein the first and second 

sets of polymer layers are formed from high density polyethylene. 

13. (Original) The substrate of claim 12, wherein the first and second sets of polymer 

layers further include at least one of a UV inhibitor and a foaming agent. 

14. (Original) The substrate of claim 12, wherein one of the first and second sets of 

polymer layers further includes a foaming agent. 

15. (Currently Amended) The substrate of claim 10, wherein the substrate is formed 

to define a polygonal cross-section along a length of the substrate. 

16. (Cancelled) 

4 
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17. (Previously Presented) The board of claim 6, wherein the core is substantially free 

of natural wood materials. 

18. (Previously Presented) The board of claim 1, further comprising a third side and a 

fourth side spaced apart from the third side along a height direction different than the length 

direction and width direction, wherein the third and fourth sides define a height of the board, 

wherein the third and fourth sides extend along the length direction between the first and second 

ends, wherein the core of the board extends between the first, second, third, and fourth sides and 

between the first and second ends, and wherein the individual layers of the first and second sets 

of polymer layers alternate within the core of the board along the height direction. 

19. (Previously Presented) The substrate of claim 12, wherein the core is substantially 

free of natural wood materials. 

20. (Previously Presented) The substrate of claim 10, further comprising a third side 

and a fourth side spaced apart from the third side along a third direction different than the first 

and second directions, wherein the third and fourth sides define a height of the substrate, wherein 

the third and fourth sides extend along the first direction, wherein the core of the substrate 

extends between the first, second, third, and fourth sides and along the first direction, and 

wherein individual layers of the first and second sets of polymer layers alternate within the core 

of the substrate along the third direction. 

21. (Currently Amended) A simulated natural wood-grained polymer substrate having 

a length defined along a first direction, a width defined along a second direction perpendicular to 

the first direction, and a height defined along a third direction perpendicular to both the first and 

second directions, the substrate comprising: 

a first set of polymer layers generally extending along the first direction and containing a 

first colorant, a majority of the first set of polymer layers being substantially continuous along 

the first direction; and 
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a second set of polymer layers generally extending along the first direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers being substantially continuous along the first direction; 

wherein individual layers of the first and second sets of polymer layers alternate within 

the substrate along the third direction to form a natural wood-grained appearance throughout the 

substrate:, and 

wherein a plurality of the individual layers of one of the such that a plurality of the 

first and second sets of polymer layers extend along a substantially uninterrupted curvilinear path 

in the second direction originating proximate an outer surface of a first portion of the substrate 

and terminating proximate an outer surface of a second portion of and are substantially 

uninterrupted across the substrate. 

22. (Previously Presented) The substrate of claim 21, wherein the layers of the first 

set of polymer layers are generally thinner than layers of the second set of polymer layers. 

23. (Previously Presented) The substrate of claim 21, wherein the first and second 

sets of polymer layers are formed from high density polyethylene. 

24. (Previously Presented) The substrate of claim 23, wherein the core is substantially 

free of natural wood materials. 

25. (New) A simulated natural wood-grained polymer board comprising: 

a polymer core having a first side and a second side spaced apart from the first side, 

spacing between the first and second sides defining one of a width or a height of the core, the 

first and second sides extending along a length direction of the core between a first end and a 

second end, the first and second ends defining a length of the core; 

a first set of polymer layers generally extending along the length direction and containing 

a first colorant, a majority of the first set of polymer layers extending along the entire length of 

the core; 
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a second set of polymer layers generally extending along the length direction and 

containing a second colorant different than the first colorant, a majority of the second set of 

polymer layers extending along the entire length of the core; and 

wherein a plurality of individual layers of the first and second sets of polymer layers 

alternate within the core and extend along a substantially uninterrupted curvilinear path 

originating from proximate the first side of the core and terminating proximate the second side of 

the core. 

7 
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DETAILED CORRESPONDENCE 

Notice of Pre-AIA or AIA Status 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 2/23/2018 and 2/27/2018 have been 

considered by the examiner. 

Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.—The specification shall condude with one or more claims particularly pointing out 
and distinctly cl aimingthe subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointingout and distinctly 
cl a imingthe subject matter which the applicant regards as his invention. 

Claims 1, 10, 21, and 25 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter 

which the inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. The terms 

"generally" and "substantially" in claims 1, 10, 21, and 25 are relative terms which renders the claims 

indefinite. The terms "generally" and "substantially" are not defined by the claim, the specification does 

not provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art would 

not be reasonably apprised of the scope of the invention. Therefore, claims 1, 10, 21, and 25 are 

rejected for failing to point out and distinctly claim what is considered the subject matter that is 
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applicant's invention. For the purposes of examination the claims are to be interpreted as "the 

first/second set of polymer layers extending" and "along an uninterrupted curvilinear path." 

Claims 2, 11, and 22 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter 

which the inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. The term 

"generally" in claim 2, 11, and 11 is a relative term which renders the claims indefinite. The terms 

"generally" is not defined by the claim, the specification does not provide a standard for ascertaining the 

requisite degree, and one of ordinary skill in the art would not be reasonably apprised of the scope of 

the invention. Therefore, claims 2, 11, and 22 are rejected for failing to point out and distinctly claim 

what is considered the subject matter that is applicant's invention. For the purposes of examination the 

claims are to be interpreted as "the first set of polymer layers are thinner than layers of the second set 

of polymer layers." 

Claims 17, 19, and 24 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter 

which the inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. The term 

"substantially" in claim 17, 19, and 24 is a relative term which renders the claims indefinite. The terms 

"substantially" is not defined by the claim, the specification does not provide a standard for ascertaining 

the requisite degree, and one of ordinary skill in the art would not be reasonably apprised of the scope 

of the invention. Therefore, claims 17, 19, and 24 are rejected for failing to point out and distinctly claim 

what is considered the subject matter that is applicant's invention. For the purposes of examination the 

claims are to be interpreted as "the core is free of natural wood materials." 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent fora claimed invention may not be obtained, notwithstanding that the claimed invention is 
not identically disclosed as set forth in section 102, if the differences between the claimed invention 
and the prior a rt are such that the claimed invention as a whole would have been obvious before the 
effective filing date ofthe claimed invention to a person having ordinary s kill in the art to which the 
cl a imed invention pertains. Pa tentability shall not be negated by the manner in which the invention 
was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are 

summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

Claims 1, 10, 21, and 25 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 

7,204,944). 

Regarding claims 1, 10, 21, and 25, Piedboeuf teaches processes for creating color 

effects in extrudable material (Col. 1, Line 8-10). The process includes the steps of providing a 

first and a second stream of viscous materials of different colors and combining those streams 

feeding them into a helical static mixer, shown in Fig. 3 (Col. 1, Lines 49-63). The system 

additionally includes a die, a feed block, and at least two extruders as shown below with the 

static mixer (Col. 1, Lines 64-66; Fig. 1). 
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The materials that are formed from the system are sheets or tubes of plastics that can 

be used in different applications (Col. 9, Lines 6-8). Additionally, the final product resulting from 
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the feed block of the system forms bands and layers, with the two being interchangeable, of at 

least two different colors with the two different colors being multi-layer or multi-band patterns 

of viscous plastic material (Col. 4, Lines 30-48). 

It is noted that the system taught by Piedboeuf is nearly identical to the he system which 

forms the simulated natural wood-grained polymer board as claimed by the applicant in that the 

system as defined by applicant's specification is formed by the input of two different materials 

having two differing colors which are then mixed through a static mixer similar to the one shown 

above taught by Piedboeuf, and then extruded to form the board as shown in Figures 1 and 5-

5G. The examiner notes that the processing two polymer materials having differing colors taught 

by Piedboeuf would ultimately result in the in a plastic sheet having the shape of a board and 

would be formed of "a first set of polymer layers generally extending along the length direction 

and containing a first colorant, a majority of the first set of polymer layers extending along the 

length of the entire board; a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a majority of the 

second set of polymer layers extending along the length of the entire board; and wherein a 

plurality of individual layers of the first and second sets of polymer layers alternate within the 

board and extend along a substantially uninterrupted curvilinear path originating proximate the 

first side of the board and terminating proximate to the second side of the board" as required 

by claim 1. 

Piedboeuf is silent with respect to the formation of the sheet such that the colors of the 

polymer layers entering the system are those that resemble and result in a sheet that simulates 

a natural wood-grain appearance. 

However, Piedboeuf teaches the extrusion process may a product that can be 

thermoformed into different shapes or items including watercraft such as kayaks and canoes 
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(Col. 9, Lines 6-21) with differing color variations. Additionally, the reference teaches that the 

technique of laminating various different layers of colored material joined together to form a 

multi-colored sheet can be costly and time consuming due to the requirement of treating the 

material (Col. 1, Lines 30-40). As such, the Examiner contends that when looking to the 

teachings in the reference, it would have been obvious to one of ordinary skill in the art to form 

an extruded product such as, for example, a canoe or surfboard, which may have a wood grain 

appearance for aesthetics depending on the user and additionally, the use of the process of 

Piedboeuf allows the manufacture of such a product to be more cost effective than prior 

laminating techniques. 

Claims 1-4, 6, 9, and 18 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 

7,204,944) in view of Suda no et al. (US 2011/0177291). 

Regarding claim 1, Piedboeuf teaches processes for creating color effects in extrudable 

material (Col. 1, Line 8-10). The process includes the steps of providing a first and a second 

stream of viscous materials of different colors and combining those streams feeding them into a 

helical static mixer, shown in Fig. 3 (Col. 1, Lines 49-63). The system additionally includes a die, a 

feed block, and at least two extruders as shown below with the static mixer (Col. 1, Lines 64-66; 

Fig. 1). 
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The materials that are formed from the system are sheets or tubes of plastics that can 

be used in different applications (Col. 9, Lines 6-8). Additionally, the final product resulting from 
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the feed block of the system forms bands and layers, with the two being interchangeable, of at 

least two different colors with the two different colors being multi-layer or multi-band patterns 

of viscous plastic material (Col. 4, Lines 30-48). 

It is noted that the system taught by Piedboeuf is nearly identical to the he system which 

forms the simulated natural wood-grained polymer board as claimed by the applicant in that the 

system as defined by applicant's specification is formed by the input of two different materials 

having two differing colors which are then mixed through a static mixer similar to the one shown 

above taught by Piedboeuf, and then extruded to form the board as shown in Figures 1 and 5-

5G. The examiner notes that the processing two polymer materials having differing colors taught 

by Piedboeuf would ultimately result in the in a plastic sheet having the shape of a board and 

would be formed of "a first set of polymer layers generally extending along the length direction 

and containing a first colorant, a majority of the first set of polymer layers extending along the 

length of the entire board; a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a majority of the 

second set of polymer layers extending along the length of the entire board; and wherein a 

plurality of individual layers of the first and second sets of polymer layers alternate within the 

board and extend along a substantially uninterrupted curvilinear path originating proximate the 

first side of the board and terminating proximate to the second side of the board" as required 

by claim 1. 

Piedboeuf is silent with respect to the formation of the sheet such that the colors of the 

polymer layers entering the system are those that resemble and result in a sheet that simulates 

a natural wood-grain appearance. 

Suda no teaches a co-extrusion process for making mouldings that have a simulated 

wood appearance and the moldings thereof (Pg. 1, Paragraph [0006]). The method involves 
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mixing a base material and colored pellets of differing colors into a helical vein screw and then 

co-extruding the mixture onto a core of cellular polymer material (Pg. 1, Paragraph [0008]-

[0012]). The formation of the simulated wood appearance without the use of actual wood 

material, but use polymers to simulate the natural appearance of wood in that the benefits of 

this include water and humidity resistance, insects/termite resistance, avoiding the use of 

chemicals for staining or painting, little to no maintenance, and easy installation due to 

lightweight and structural properties (Pg. 5, Paragraph [0073]-[0074]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form a sheet like product utilizing the system taught by Piedboeuf which 

requires the combining and mixing of materials having different colors, subjecting them to 

mixing and extrusion, such that the colors simulate that of a wood appearance as taught by 

Sudano which teaches the combining of differing colors of materials and subsequent mixing and 

extruding such that this sheet would give the natural appearance of wood having the benefits as 

described by Sudano. 

Regarding claims 2-4, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 1. 

Piedboeuf is silent with respect to the sheet having a first set of polymer layers that are 

generallythinner than the layers of the second set of polymers (claim 2), and wherein a portion 

of at least one of the first side and the second side of the board is removed to expose portions 

of the first and second sets of polymer layers along the length direction (claim 3) and wherein 

the exposed portions forming a burled grain pattern (claim 4). 

However, one of ordinary skill in the art would appreciate that the nearly identical 

systems for forming the sheet and the board would result in nearly identical products as well 
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such that the extrusion of the final product of the sheet formed with a simulated wood grain 

pattern would result in one set of polymer layers being thinner than the other and the core or 

exposing the core would result in a burled pattern being visible. "[W] here the general conditions 

of a claim are disclosed in the prior art, it is not inventive to discover the optimum or workable 

ranges by routine experimentation." In reAUer, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 

1955) See MPEP 2144.05 (II). 

Regarding claim 6, Piedboeuf in view of Sudano teaches the formation of a sheet having 

a simulated wood appearance through a system that is nearly identical to that described in 

applicant's specification as discussed above with respect to claim 1. Piedboeuf additionally 

teaches the use of various thermoplastic including HDPE (Col. 3, Lines 63-64). 

Regarding claim 9, Piedboeuf in view of Sudano teaches the formation of a sheet having 

a simulated wood appearance through a system that is nearly identical to that described in 

applicant's specification as discussed above with respect to claim 1. Piedboeuf teachesthe 

formation of sheets utilizing the system described above with respect to claim 1. One of 

ordinary skill in the art would appreciate that a sheet has a similar polygonal shape to that of a 

board. 

Regarding claim 18, Piedboeuf in view of Sudano teachesthe formation of a sheet 

having a simulated wood appearance through a system that is nearly identica I to that described 

in applicant's specification as discussed above with respect to claim 1. One of ordinary skill in 

the art would appreciate that the sheet product of Piedboeuf would comprise a third side and a 

fourth side spaced apart from the third side along a height direction different than the length 

direction and width direction, wherein the third and fourth sides define a height of the board, 

wherein the third and fourth sides extend along the length direction between the first and 
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second ends, wherein the core of the board extends between the first, second, third, and fourth 

sides and between the first and second ends 

Piedboeuf is silent with respect to the individual layers of the first and second sets of 

polymer layers alternate within the core of the board along the height direction. 

However, one of ordinary skill in the art would appreciate that the nearly identical 

systems for forming the sheet and the board would result in nearly identical products as well 

such that the extrusion of the final product of the sheet formed with a simulated wood grain 

pattern would result in the individual layers of the first and second sets of polymer layers 

alternate within the core of the board along the height direction. "[W]here the general 

conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 

workable ranges by routine experimentation." In reAUer, 220 F.2d 454, 456, 105 USPQ 233, 235 

(CCPA 1955) See MPEP 2144.05 (II). 

Claims 7-8 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 7,204,944) in 

view of Sudano et al. (US 2011/0177291) as applied to claim 1 above, and further in view of Rohatgi et 

al. (US 2003/0021915). 

Regarding claims 7-8, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 1. 

Piedboeuf is silent with respect to the sheet further including a UV inhibitor or a 

foaming agent (claim 7) and a foaming agent (claim 8). 

Rohatgi teaches the he formation of wood-like boards formed from thermoplastics and 

cellulosic materials having low density and enhanced strength (Pg. 1, Paragraph [0001]). The 

board may include a UV-stabilizer to protect from ultraviolet degradation (Pg. 5, Paragraph 
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[0046]). A foaming agent may also be added causing the board to expand and thus reducing the 

density of the final product (Pg. 3, Paragraph [0037]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form the sheet product having a wood appearance as taught by Piedboeuf in 

view of Sudano in which the starting materials of the system also include additives such as a UV 

stabilizer to protect from ultraviolet degradation and a foaming agent to cause the sheet to 

expand reducing the density of the sheet making the final product light weight as taught by 

Rohatgi. 

Claim 5 is rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 7,204,944) in view of 

Sudano et al. (US 2011/0177291) as applied to claim 1 above, and further in view of Franco et al. (US 

2004/0038002). 

Regarding claim 5, Piedboeuf in view of Sudano teaches the formation of a sheet having 

a simulated wood appearance through a system that is nearly identical to that described in 

applicant's specification as discussed above with respect to claim 1. 

Piedboeuf is silent with respect to the sheet further embossed with a wood grain 

pattern. 

Franco teachesthe formation of a colored thermoplastic polymer material that 

simulates natural wood (Pg. 1, Paragraph [0001]). The thermoplastic materials are mixed and 

extruded with the veins of the natural wood appearance being visible and then undergoes an 

embossment process on one or both sides to impress a pattern in the extrudate thus enhancing 

the veins in the extruded part (Pg. 3, Paragraph [0030]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form the sheet product with a simulated wood appearance as taught by 
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Piedboeuf in view of Sudano in which the extruded product is then embossed to give the 

simulated wood appearance an enhancement by the impression of a pattern as taught by 

Franco. 

Claims 10-12, 15, 17, and 19-20 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf 

(US 7,204,944) in view of Sudano et al. (US 2011/0177291). 

Regarding claim 10, Piedboeuf teaches processes for creating color effects in extrudable 

material (Col. 1, Line 8-10). The process includes the steps of providing a first and a second 

stream of viscous materials of different colors and combining those streams feeding them into a 

helical static mixer, shown in Fig. 3 (Col. 1, Lines 49-63). The system additionally includes a die, a 

feed block, and at least two extruders as shown below with the static mixer (Col. 1, Lines 64-66; 

Fig. 1). 
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The nnateria Is t hat are formed from the system are sheets or tubes of plastics that can 

be used in different applications (Col. 9, Lines 6-8). 
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It is noted that the system taught by Piedboeuf is nearly identical to the he system which 

forms the simulated natural wood-grained polymer board as claimed by the applicant in that the 

system as defined by applicant's specification is formed by the input of two different materials 

having two differing colors which are then mixed through a static mixer similar to the one shown 

above taught by Piedboeuf, and then extruded to form the board as shown in Figures 1 and 5-

5G. The examiner notes that the processing two polymer materials having differing colors taught 

by Piedboeuf would ultimately result in the in a plastic sheet having the shape of a board and 

would be formed of "a first set of polymer layers generally extending along the length direction 

and containing a first colorant, a majority of the first set of polymer layers extending along the 

length of the entire board; a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a majority of the 

second set of polymer layers extending along the length of the entire board; and wherein a 

plurality of individual layers of one of the first and second sets of polymer layers alternate within 

the board and extend along a substantially uninterrupted curvilinear path originating proximate 

the first side of the board and terminating proximate to the second side of the board" as 

required by claim 1. 

Piedboeuf is silent with respect to the formation of the sheet such that the colors of the 

polymer layers entering the system are those that resemble and result in a sheet that simulates 

a natural wood-grain appearance. 

Suda no teaches a co-extrusion process for making mouldings that have a simulated 

wood appearance and the moldings thereof (Pg. 1, Paragraph [0006]). The method involves 

mixing a base material and colored pellets of differing colors into a helical vein screw and then 

co-extruding the mixture onto a core of cellular polymer material (Pg. 1, Paragraph [0008]-

[0012]). The formation of the simulated wood appearance without the use of actual wood 
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material, but use polymers to simulate the natural appearance of wood in that the benefits of 

this include water and humidity resistance, insects/termite resistance, avoiding the use of 

chemicals for staining or painting, little to no maintenance, and easy installation due to 

lightweight and structural properties (Pg. 5, Paragraph [0073]-[0074]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form a sheet like product utilizing the system taught by Piedboeuf which 

requires the combining and mixing of materials having different colors, subjecting them to 

mixing and extrusion, such that the colors simulate that of a wood appearance as taught by 

Sudano which teaches the combining of differing colors of materials and subsequent mixing and 

extruding such that this sheet would give the natural appearance of wood having the benefits as 

described by Sudano. 

Regarding claim 11, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 10. 

Piedboeuf is silent with respect to the sheet having a first set of polymer layers that are 

generallythinner than the layers of the second set of polymers. 

However, one of ordinary skill in the art would appreciate that the nearly identical 

systems for forming the sheet and the board would result in nearly identical products as well 

such that the extrusion of the final product of the sheet formed with a simulated wood grain 

pattern would result in one set of polymer layers being thinner than the other. "[W]here the 

general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 

optimum or workable ranges by routine experimentation." In reAUer, 220 F.2d 454, 456, 105 

USPQ 233, 235 (CCPA 1955) See MPEP 2144.05 (II). 
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Regarding claim 12, Piedboeuf in view of Sudano teachesthe formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 10. Piedboeuf additionally 

teaches the use of various thermoplastic including HDPE (Col. 3, Lines 63-64). 

Regarding claim 15, Piedboeuf in view of Sudano teachesthe formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 10. Piedboeuf teaches the 

formation of sheets utilizing the system described above with respect to claim 1. One of 

ordinary skill in the art would appreciate that a sheet has a similar polygonal shape to that of a 

board. 

Regarding claim 17 and 19, Piedboeuf in view of Sudano teaches the formation of a 

sheet having a simulated wood appearance through a system that is nearly identical to that 

described in applicant's specification as discussed above with respect to claims 10 and 12. 

Piedboeuf is silent with respect to the core being substantially free of natural wood 

materials. 

Sudano teaches the simulated wood extruded product as discussed above with respect 

to claim 10. Sudano additionally teaches including real wood material is problematic in terms of 

material and manufacturing cost, material compatibility, and the properties of the final product 

(Pg. 1, Paragraph [0003]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form the sheet product simulating a wood appearance as taught above by 

Piedboeuf in view of Sudano, such that the materials are free of natural wood materials so as to 

avoid problems such as material and manufacturing cost, material compatibility, and the 

properties of the final product as further taught by Sudano. 
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Regarding claim 20, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 1. One of ordinary skill in 

the art would appreciate that the sheet product of Piedboeuf would comprise a third side and a 

fourth side spaced apart from the third side along a height direction different than the length 

direction and width direction, wherein the third and fourth sides define a height oft he board, 

wherein the third and fourth sides extend along the length direction between the first and 

second ends, wherein the core of the board extends between the first, second, third, and fourth 

sides and between the first and second ends 

Piedboeuf is silent with respect to the individual layers of the first and second sets of 

polymer layers alternate within the core of the board along the height direction. 

However, one of ordinary skill in the art would appreciate that the nearly identical 

systems for forming the sheet and the board would result in nearly identical products as well 

such that the extrusion of the final product of the sheet formed with a simulated wood grain 

pattern would result in the individual layers of the first and second sets of polymer layers 

alternate within the core of the board along the height direction. "[W]here the general 

conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 

workable ranges by routine experimentation." In reAUer, 220 F.2d 454, 456, 105 USPQ 233, 235 

(CCPA 1955) See MPEP 2144.05 (II). 

Claims 13-14 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 7,204,944) in 

view of Sudano et al. (US 2011/0177291) as applied to claim 10 above, and further in view of Rohatgi et 

al. (US 2003/0021915). 
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Regarding claims 13-14, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 1. 

Piedboeuf is silent with respect to the sheet further including a UV inhibitor or a 

foaming agent (claim 13) and a foaming agent (claim 14). 

Rohatgi teaches the he formation of wood-like boards formed from thermoplastics and 

cellulosic materials having low density and enhanced strength (Pg. 1, Paragraph [0001]). The 

board may include a UV-stabilizer to protect from ultraviolet degradation (Pg. 5, Paragraph 

[0046]). A foaming agent may also be added causing the board to expand and thus reducing the 

density of the final product (Pg. 3, Paragraph [0037]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form the sheet product having a wood appearance as taught by Piedboeuf in 

view of Sudano in which the starting materials of the system also include additives such as a UV 

stabilizer to protect from ultraviolet degradation and a foaming agent to cause the sheet to 

expand reducing the density of the sheet making the final product light weight as taught by 

Rohatgi. 

Claims 21-24 are rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 7,204,944) in 

view of Sudano et al. (US 2011/0177291). 

Regarding claim 21, Piedboeuf teaches processes for creating color effects in extrudable 

material (Col. 1, Line 8-10). The process includes the steps of providing a first and a second 

stream of viscous materials of different colors and combining those streams feeding them into a 

helical static mixer, shown in Fig. 3 (Col. 1, Lines 49-63). The system additionally includes a die, a 
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feed block, and at least two extruders as shown below with the static mixer (Col. 1, Lines 64-66; 

Fig. 1). 
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The materials that are formed from the system are sheets or tubes of plastics that can 

be used in different applications (Col. 9, Lines 6-8). 

It is noted that the system taught by Piedboeuf is nearly identical to the he system which 

forms the simulated natural wood-grained polymer board as claimed by the applicant in that the 

system as defined by applicant's specification is formed by the input of two different materials 

having two differing colors which are then mixed through a static mixer similar to the one shown 

above taught by Piedboeuf, and then extruded to form the board as shown in Figures 1 and 5-

5G. The examiner notes that the processing two polymer materials having differing colors taught 

by Piedboeuf would ultimately result in the in a plastic sheet having the shape of a board and 

would be formed of "a first set of polymer layers generally extending along the length direction 

and containing a first colorant, a majority of the first set of polymer layers extending along the 

length of the entire board; a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a majority of the 

second set of polymer layers extending along the length of the entire board; and wherein a 

plurality of individual layers of one of the first and second sets of polymer layers alternate within 

the board and extend along a substantially uninterrupted curvilinear path originating proximate 

the first side of the board and terminating proximate to the second side of the board" as 

required by claim 1. 

Piedboeuf is silent with respect to the formation of the sheet such that the colors of the 

polymer layers entering the system are those that resemble and result in a sheet that simulates 

a natural wood-grain appearance. 

Suda no teaches a co-extrusion process for making mouldings that have a simulated 

wood appearance and the moldings thereof (Pg. 1, Paragraph [0006]). The method involves 

mixing a base material and colored pellets of differing colors into a helical vein screw and then 
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co-extruding the mixture onto a core of cellular polymer material (Pg. 1, Paragraph [0008]-

[0012]). The formation of the simulated wood appearance without the use of actual wood 

material, but use polymers to simulate the natural appearance of wood in that the benefits of 

this include water and humidity resistance, insects/termite resistance, avoiding the use of 

chemicals for staining or painting, little to no maintenance, and easy installation due to 

lightweight and structural properties (Pg. 5, Paragraph [0073]-[0074]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form a sheet like product utilizing the system taught by Piedboeuf which 

requires the combining and mixing of materials having different colors, subjecting them to 

mixing and extrusion, such that the colors simulate that of a wood appearance as taught by 

Sudano which teaches the combining of differing colors of materials and subsequent mixing and 

extruding such that this sheet would give the natural appearance of wood having the benefits as 

described by Sudano. 

Regarding claim 22, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 21. 

Piedboeuf is silent with respect to the sheet having a first set of polymer layers that are 

generallythinner than the layers of the second set of polymers. 

However, one of ordinary skill in the art would appreciate that the nearly identical 

systems for forming the sheet and the board would result in nearly identical products as well 

such that the extrusion of the final product of the sheet formed with a simulated wood grain 

pattern would result in one set of polymer layers being thinner than the other. "[W] here the 

general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
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optimum or workable ranges by routine experimentation." In reAUer, 220 F.2d 454, 456, 105 

USPQ 233, 235 (CCPA 1955) See MPEP 2144.05 (II). 

Regarding claim 23, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claim 21. Piedboeuf additionally 

teaches the use of various thermoplastic including HDPE (Col. 3, Lines 63-64). 

Regarding claim 24, Piedboeuf in view of Sudano teaches the formation of a sheet 

having a simulated wood appearance through a system that is nearly identical to that described 

in applicant's specification as discussed above with respect to claims 21. 

Piedboeuf is silent with respect to the core being substantially free of natural wood 

materials. 

Sudano teaches the simulated wood extruded product as discussed above with respect 

to claim 10. Sudano additionally teaches including real wood material is problematic in terms of 

material and manufacturing cost, material compatibility, and the properties of the final product 

(Pg. 1, Paragraph [0003]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form the sheet product simulating a wood appearance as taught above by 

Piedboeuf in view of Sudano, such that the materials are free of natural wood materials so as to 

avoid problems such as material and manufacturing cost, nnateria I connpatibility, and the 

properties of the final product as further taught by Sudano. 

Claim 25 is rejected under 35 U.S.C. 103 as being unpatentable over Piedboeuf (US 7,204,944) in view of 

Sudano et al. (US 2011/0177291). 
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Regarding claim 25, Piedboeuf teaches processes for creating color effects in extrudable 

material (Col. 1, Line 8-10). The process includes the steps of providing a first and a second 

stream of viscous materials of different colors and combining those streams feeding them into a 

helical static mixer, shown in Fig. 3 (Col. 1, Lines 49-63). The system additionally includes a die, a 

feed block, and at least two extruders as shown below with the static mixer (Col. 1, Lines 64-66; 

Fig. 1). 
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EXTRUDER 
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FIG. 3 

EXTRUDER 
1061 

The materials that are formed from the system are sheets or tubes of plastics that can 

be used in different applications (Col. 9, Lines 6-8). 
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It is noted that the system taught by Piedboeuf is nearly identical to the he system which 

forms the simulated natural wood-grained polymer board as claimed by the applicant in that the 

system as defined by applicant's specification is formed by the input of two different materials 

having two differing colors which are then mixed through a static mixer similar to the one shown 

above taught by Piedboeuf, and then extruded to form the board as shown in Figures 1 and 5-

5G. The examiner notes that the processing two polymer materials having differing colors taught 

by Piedboeuf would ultimately result in the in a plastic sheet having the shape of a board and 

would be formed of "a first set of polymer layers generally extending along the length direction 

and containing a first colorant, a majority of the first set of polymer layers extending along the 

length of the entire board; a second set of polymer layers generally extending along the length 

direction and containing a second colorant different than the first colorant, a majority of the 

second set of polymer layers extending along the length of the entire board; and wherein a 

plurality of individual layers of the first and second sets of polymer layers alternate within the 

board and extend along a substantially uninterrupted curvilinear path originating proximate the 

first side of the board and terminating proximate to the second side of the board" as required 

by claim 1. 

Piedboeuf is silent with respect to the formation of the sheet such that the colors of the 

polymer layers entering the system are those that resemble and result in a sheet that simulates 

a natural wood-grain appearance. 

Suda no teaches a co-extrusion process for making mouldings that have a simulated 

wood appearance and the moldings thereof (Pg. 1, Paragraph [0006]). The method involves 

mixing a base material and colored pellets of differing colors into a helical vein screw and then 

co-extruding the mixture onto a core of cellular polymer material (Pg. 1, Paragraph [0008]-

[0012]). The formation of the simulated wood appearance without the use of actual wood 
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material, but use polymers to simulate the natural appearance of wood in that the benefits of 

this include water and humidity resistance, insects/termite resistance, avoiding the use of 

chemicals for staining or painting, little to no maintenance, and easy installation due to 

lightweight and structural properties (Pg. 5, Paragraph [0073]-[0074]). 

Therefore, it would have been obvious to one of ordinary skill in the art before the filing 

of the invention to form a sheet like product utilizing the system taught by Piedboeuf which 

requires the combining and mixing of materials having different colors, subjecting them to 

mixing and extrusion, such that the colors simulate that of a wood appearance as taught by 

Sudano which teaches the combining of differing colors of materials and subsequent mixing and 

extruding such that this sheet would give the natural appearance of wood having the benefits as 

described by Sudano. 

Response to Arguments 

Applicant's arguments, see Pg. 8, filed 5/21/2018, with respect to the rejection(s) of claim(s) 1-16 under 

35 U.S.C. 103 have been fully considered and are persuasive. 

In particular, applicant arguesthat Rohatgi and Franco fail to teach a plurality of 

individual layers that alternate within a board and extend along a substantially uninterrupted 

curvilinear path originating proximate the first side of the board and terminating proximate the 

second side of the board. 

The examiner concedes in that the spiral layer of Rohatgi only shows one continuous 

line extending from one side of the board to the second side and does not teach a plurality of 

these layers extending from side to side. 
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Therefore, the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 

rejection is made in view of Piedboeuf in view of Suda no as discussed above and as a result the rejection 

is non-final. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to DANIEL P DILLON whose telephone number is (571)270-5657. The examiner can 

normally be reached on Mon-Fri; 8 AM to 5 PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, a pplicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attemptsto reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

MARIAV EWALD can be reached on 571-272-8519. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

DANIEL P. DILLON 
Examiner 
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Art Unit 1783 
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Supervisory Patent Examiner, Art Unit 1783 
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"4562023" 1 "4626187" 1 "4680155" 1 
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"4753766" I "5232751" I "5998006"
"6692683" I "6863967" I "6932591").PN. 
OR ("7204944").URPN. 

S48 344 (428/151).CCLS. and (wood or grain or US- OR OFF 2018/07/05 
burly) PGPUB; 
 USPAT 

11:50 

9 0 (polymer same (wood or grain or burly)) 
and (helical) and (flow near adaptor) 

USPAT OR OFF 2018/07/05 
13:48 

S50 0 (polymer same (wood or grain or burly)) US- OR OFF 2018/07/05 
and (helical) and (flow near adaptor) PGPUB; 
 USPAT 

13:48 

1 0 (polymer same (wood or grain or burly)) 
and (helical) and (flow near adapter) 

US-
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:48 

2 4 (polymer and (wood or grain or burly)) 
and (helical) and (flow near adapter) 

US-
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:48 

3 

4 

15595 (polymer and (wood or grain or burly)) 
and (helical) 

1586 

5 590 

7 

1 

(polymer same (wood or grain or burly)) 
and (helical) 

US-
PGPUB; 
USPAT 

US-
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:48 

OR OFF 

(428/151).CCLS. US- OR OFF 
PGPUB; 

 USPAT  
 '. 

S54 and S55 US-
PGPUB; 
USPAT 

OR OFF 

2018/07/05 
13:49 

2018/07/05 
13:49 

2018/07/05 
13:49 

"20160176230".pn. US- OR OFF i 2018/07/05 
PGPUB; i 13:52 
USPAT 

S58 283536 (428/$).CCLS. US- 
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:54 

S59 130 S54 and S58 US- 
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:54 

S61 2 (B01 F5/0615 and B29C47/046 and 
B29C47/56).CPC. 

US- 
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:57 

S62 33 ("20030003283" 
"2985556" 

"3715420" 
"3920366" 
"4093188" 
"4562023" 
"4753766" 
"6692683" 
OR ("7204944").URPN.

I "2632204" 
I "3405425" 
"3743250" 
"4011292" 
"4164385" 
"4626187" 
"5232751" 
"6863967" 

I "2803041" 
I "3422175" I 
"3792945" I 
"4072791" I 
"4316868" I 
"4680155" I 
"5998006" I 
"6932591").PN. 

US- 
PGPUB; 
USPAT;
USOCR 

OR OFF 
i 
2018/07/05 
13:58

S63 2 (B01 F5/0615 and B29C47/046).CPC. US- 
PGPUB; 
USPAT 

OR OFF 2018/07/05 
13:58 

S64 2 (B01 F5/0615 and B29C47/56).CPC. US- 
PGPUB; 

 USPAT 

OR OFF 2018/07/05 
'a,13:58 

OFF 

I 

;2315807/0508/
1

S65 313 i (B01F5/0615).CPC. US- 
PGPUB; 

OR 

l 

file:///C/Usersiddillon/Documents/e-Red%20Folder/15245948/EASTSearchHistory.15245948_AccessibleVersion.htm[7/7/2018 12:15:51 PM] 

RPI1004
Page 234 of 437 



EAST Search History 

USPAT 

US- 
PGPUB; 
USPAT 

S66 20 (B01F5/0615).CPC. and (wood or grain or 
burly) 

OR OFF 2018/07/05 
13:58 

S67 29 (B29047/046 and B29047/56).CPC. US- 
PGPUB; 
USPAT  

OR OFF 2018/07/05 
14:00 

S69 

------------------------------------ 

33 ("20030003283" 
"2985556" 

"3715420" 
"3920366" 
"4093188" 
"4562023" 
"4753766" 
"6692683" 
OR ("7204944").URPN. „„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„. 

I "2632204" 
I "3405425" 
"3743250" 
"4011292" 
"4164385" 
"4626187" 
"5232751" 
"6863967" 

I "2803041" 
I "3422175" I 
"3792945" I 
"4072791" I 
"4316868" I 
"4680155" I 
"5998006" I 
"6932591").PN. 

US- 
PGPUB; 
USPAT; 
USOCR 

„„„„„„„„.„„„„„„„„„„„ „„„„„„„..... 

OR OFF 2018/07/05 
16:12 

„„„„„„„„„„„.... 
S70 2 "20030021915".pn. or 

"20040038002".pn. 
US- 
PGPUB; 
USPAT; 
USOCR 

OR OFF 2018/07/05 
16:13 

S71 1 "8197733".pn. US- 
PGPUB; 
USPAT; 
USOCR 

OR OFF 2018/07/05 
16:13 

S72 1 "5866639".pn. US- 
PGPUB; 
USPAT; 

 USOCR 

OR OFF 2018/07/05 
16:17 

S73 1530 extrusion and (wood near grain) US- 
PGPUB; 
USPAT; 
USOCR 

US
PGPUB; PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:32 

S75 2 (B01 F5/0615 and B29047/046).CPC. OIR OFF 2018/07/06 
11:37 

S76 0 (B01F5/0615).CPC. and (wood near 
grain) 

US- 
PGPUB; 
USPAT  

OR OFF 2018/07/06 
11:38 

S77 18 (B01F5/0615).CPC. and (wood) US- 
PGPUB; 
USPAT  

OR OFF 2018/07/06 
11:38 

S78 2 (B01F5/0615).CPC. and grain US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:40 

S79 35315 (wood) same (polymer) US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:40 

S80 954 ((wood) same (polymer)).ab. US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:41 

S81 12 ((wood) same (polymer)).ab. and 
(helical) 

US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:41 

S82 9 ((wood) same (polymer)).ab. and 
(multiple nears extrusion) 

US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:44 re-----n ((wood) same (polymer)).ab. and 

(multiple nears extruder) 
OFF 12018/07/06 

1 11:47 
1.1S- 
PGPUB; 

OR 
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4 2981271 

5 173 

590 

„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„___ [USPAT 

((wood) same (polymer))\ and (multiple 
near5 extruder) 

US-
PGPUB; 

OR OFF 

USPAT 

((wood) same (polymer)) and (multiple 
near5 extruder) 

US- 
PGPUB; 

OR OFF 

 USPAT  

428/151.ccls,icls. US-
PGPUB; 
USPAT 

OR OFF 

2018/07/06 
11:51 

2018/07/06 
11:51 

2018/07/06 
11:52 

S87 266 428/151.ccls,icls. and (wood) US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:53 

S88 

S89 

22 428/151.ccls,icls. and (wood) and 
((multiple or (first and second)) same 
(extruder$1 or flow$1)) 

US- 
PGPUB; 
USPAT 

OR OFF 2018/07/06 
11:55 

8 428/151.ccls,icls. and (wood) and 
((multiple or (first and second)) near5 
(extruder$1 or flow$1))

US- 
PGPUB; 
USPAT

OR OFF 2018/07/06 
11:56 

S90 41 ("2803041" I "4094839" I "4183777" I US- OR OFF 2018/07/06 
"4649008" I "4810733" I "5053444" I PGPUB; 11:59 
"5387381").PN. OR ("5866639").URPN. USPAT; 
 USOCR 

S91 11 ("20040038002" I "20070104930" I US- OR OFF 2018/07/06 
"20080299351" I "20110151193" I PGPUB; 12:00 
"20110177291" I "4280950" I "5126088" I USPAT 
"5866639" I "6083601" I "6596784"
"7866758").PN. 

S92 2 "9527341".pn. or "20080093763".pn. US- OR OFF 2018/07/06 
PGPUB; 12:12 
USPAT  

S93 2 "20110177291".pn. or "7204944".pn. US- OR OFF 2018/07/06 
PGPUB; 12:32 
USPAT 

S94 1 "7204944".pn. US- OR OFF 2018/07/06 
PGPUB; 14:11 
USPAT  

S95 2 (B01F5/0619 and B29C47/046).CPC. US- OR OFF 2018/07/06 
PGPUB; 14:11 
USPAT 

S96 2 "7204944".pn. or "20110177291".pn. US- OR OFF 2018/07/07 
PGPUB; 10:55 
USPAT 

S97 3 "7204944".pn. or "20110177291".pn. or US- OR OFF 2018/07/07 
"20030021915".pn. PGPUB; 11:22 

USPAT 

S98 24 (simulate$3 near3 wood) with (emboss or USPAT OR OFF 2018/07/07 
embossment) „„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„„ „„„„„„„„„ „„„„„„„„„„„„. „„„„„„„„„. 11:36 „„„„„„„„„„„„„ 

S99 44 (simulate$3 near3 wood) with (emboss or US- OR OFF 2018/07/07 
embossment) PGPUB; 11:38 

USPAT 
- ----- --- ---

S100 4 "7204944".pn. or "20110177291".pn. or US- OR OFF 2018/07/07 
"20030021915".pn. or PGPUB; 12:14 
"20040028002".pn. USPAT 

S101 4 "7204944".pn. or "20110177291".pn. or US- OR OFF 2018/07/07 
"20030021915".pn. or PGPUB; i 12:14 
"20040038002".pn. USPAT 
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