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GOLF BALL HAVING HYDROPHILIC AND HYDROPHOBIC
PORTIONS

BACKGROUND

[0001] The present invention relates generally to a golf ball having

hydrophilic and hydrophobic portions.

[0002] The game of golf is an increasingly popular sport at both

amateur and professional levels. A wide range of technologies related to the

manufacture and design of golf balls are known in the art. Such technologies

have resulted in golf balls with a variety of play characteristics. Modern golf

balls generally comprise either a one-piece construction or several layers

including an outer cover surrounding a core. The outer cover of golf balls often

becomes slick in moist playing conditions. As a result, the golf club face may

slip as it contacts the golf ball. This slippage causes the golf ball to experience

a lower trajectory flight path, and also decreases spin on the ball. This

decreased spin reduces the amount of control the golfer has over the golf ball's

flight path and landing conditions. It would be advantageous to be able to

make a golf ball that does not become slick in wet playing conditions.



SUMMARY

[0003] In one aspect the disclosure provides a golf ball that may have

a core and a cover layer substantially surrounding the core. The cover layer

may include at least one dimple. The at least one land area may be adjacent to

the at least one dimple. A portion of the surface of the golf ball may be

hydrophobic and a portion of the surface of the golf ball may be hydrophilic.

The hydrophilic portion of the surface may be adjacent the hydrophobic portion

of the surface such that moisture is drawn away from the hydrophobic portion

and drawn toward the hydrophilic portion. The hydrophilic portion of the

surface may include multiple portions of the surface. The hydrophilic portions

of the surface may be surrounded by the hydrophobic portion of the surface

such that moisture is drawn away from the hydrophobic portion and drawn

toward the hydrophilic portions. The at least one dimple may include multiple

dimples and the hydrophilic portions may coincide with the dimples. The

hydrophilic portion may coincide with the at least one dimple.

[0004] In one aspect the disclosure provides a golf ball that may have

a core and a cover layer substantially surrounding the core. The cover layer

may include at least one dimple. The at least one land area may be adjacent to

the at least one dimple. The surface of the at least one land area may be

hydrophobic and the surface of the at least one dimple may be hydrophilic. A

hydrophilic coating material may overlie the at least one dimple. The

hydrophilic coating material may include a hydrophilic polymer. The hydrophilic

coating material may have a uniform thickness. The hydrophilic coating

material may have a maximum thickness in the middle of the at least one

dimple. The thickness of the hydrophilic coating material may taper toward an

edge of the at least one dimple and the edge may be adjacent the at least one

land area. The hydrophilic coating material may overlie the entire surface of

the at least one dimple. The hydrophilic coating material may overlie only a

portion of the surface of the at least one dimple. The at least one dimple may

comprise multiple dimples and a hydrophilic coating material may overlie at

least one of the multiple dimples. The hydrophilic coating material may overlie



all of the multiple dimples. The surface of the cover layer may be

superhydrophobic.

[0005] In one aspect the disclosure provides a golf ball that may have

a core and a cover layer substantially surrounding the core. The cover layer

may include multiple dimples and at least one land area adjacent to the dimples.

The surface of the at least one land area may be hydrophobic and the surface

of at least one of the multiple dimples may be hydrophilic. Coating material

may overlie the at least one of the multiple dimples that may be hydrophilic.

The surface of at least one of the multiple dimples may be hydrophobic.

[0006] Other systems, methods, features and advantages of the

invention will be, or will become, apparent to one of ordinary skill in the art upon

examination of the following figures and detailed description. It is intended that

all such additional systems, methods, features and advantages be included

within this description and this summary, be within the scope of the invention,

and be protected by the following claims.



BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention can be better understood with reference to the

following drawings and description. The components in the figures are not

necessarily to scale, emphasis instead being placed upon illustrating the

principles of the invention. Moreover, in the figures, like reference numerals

designate corresponding parts throughout the different views.

[0008] FIG. 1 is an exemplary golf ball before and after a coating

material has been applied;

[0009] FIG. 2 is a cross section of the golf ball of FIG. 1, before and

after a coating material has been applied;

[0010] FIG. 3 is a zoomed in view of a water droplet landing on a land

area adjacent the dimple of FIGS. 1 and 2 after the dimple a coating material

has been applied;

[001 1] FIG. 4 is an illustration of contact angles between surfaces

and water that may be used to quantify whether the surface is hydrophilic or

hydrophobic.

[0012] FIG. 5 is a cross section of a golf ball of an exemplary

embodiment, before and after a coating material has been applied;

[0013] FIG. 6 is a zoomed in view of a water droplet landing on a land

area adjacent the dimple of FIG. 5 after the dimple a coating material has been

applied;

[0014] FIG. 7 is a cross section of a golf ball of an exemplary

embodiment, before and after a coating material has been applied;

[0015] FIG. 8 is a zoomed in view of a water droplet landing on a land

area adjacent the dimple of FIG. 7 after the dimple a coating material has been

applied;

[0016] FIG. 9 is an exemplary golf ball before and after a coating

material has been applied;

[001 7] FIG. 10 shows two similar flight paths of two golf balls, after

being hit by a golf club swung by a golfer in normal weather conditions; and

[001 8] FIG. 11 shows two different flight paths of two golf balls, after

being hit by a golf club swung by a golfer in wet weather conditions.



DETAILED DESCRIPTION

[0019] Golf balls typically include a core substantially surrounded by

one or more layers. For example, a golf ball may be of a two-piece

construction, having only a core and a cover layer, or a golf ball may have one

or more intermediate layers located between the core and the cover layer. Golf

balls within the scope of this disclosure may be of a two-piece construction, or

may have additional intermediate layers between the core and cover layer.

Referring to FIG. 1, a golf ball 100 may include a cover layer 102. Cover layer

102 may include dimples 104 and a land area 106. Dimples 104 may generally

be arranged on cover layer 102 in any pattern, as may be known in the art of

golf balls. Various known dimple packing patterns are known in the art.

Dimples 104 may generally be of any shape, such as circular, triangular, or

multi-sided. Dimples 104 may be of uniform shape and size, or the dimple

pattern may be made up of two or more different types of dimples having (for

example) different sizes or different shapes. Land area 106 may be part of

cover layer 102 that separates at least two dimples 104 and that is not indented

or otherwise part of the dimple. Generally, land area 106 may be the "ridge" or

"fret" between adjoining dimples 104.

[0020] In the embodiment shown in FIG. 1, a coating material 108

may be selectively applied on dimples 304. In such an embodiment, coating

material 108 may have a higher level of hydrophilicity than the level of

hydrophilicity of the material of cover layer 102. Accordingly, after coating

material 108 is applied to dimples 104, dimples 104 may have a higher level of

hydrophilicity than the level of hydrophilicity of land area 106. Hydrophilic

means attracting water and hydrophobic means repelling water. If dimples 104

are hydrophilic and land area 106 between dimples 104 is hydrophobic, then

water may be drawn away from land area 106 toward the dimples 104. As a

result, moisture may be less likely to collect on the surface of land area 106

and the surface of the land area 106 may be dryer than the land area on a

conventional golf ball would be. The cover layers of conventional golf balls

often become slick in moist or wet playing conditions. This moisture is a



problem because it makes the club face slip as it contacts the golf ball. Also,

the moisture present on the conventional golf ball may affect the aerodynamics

of the golf ball and cause the golf ball to not travel as far as the golf ball would

travel in dry playing conditions. Thus, preventing moisture from settling on land

area 106 may prevent these problems associated with the presence of

moisture on land area 106.

[0021] In some embodiments, cover layer 102 may be made from

any known hydrophobic material. In some embodiments, cover layer 102 may

be treated to become hydrophobic by any known methods. Suitable

hydrophobic materials and methods of achieving hydrophobic surfaces are

disclosed in, for example, commonly owned U.S. Patent Publication Number

2010/0261538, entitled Golf Club Having Hydrophobic and Hydrophilic Portions,

published on October 14, 2010, and applied for by Lee, the disclosure of which

is hereby incorporated by reference in its entirety. Suitable hydrophobic

materials and methods of achieving hydrophobic surfaces are also disclosed in,

for example, U.S. Patent Publication Number 2007/0213143, entitled Exterior

Coatings for Golf Balls, published on September 13, 2007, and applied for by

Chinn et al., the disclosure of which is hereby incorporated by reference in its

entirety. The cover material used for cover layer 102 and/or methods of

achieving a hydrophobic surface may be selected based on a variety of factors.

For example, the cover material may be selected based on the desired

hydrophobicity of land area 106, desired aerodynamic properties, hardness of

cover layer 102, and/or the type of coating material 108 used.

[0022] In some embodiments, coating material 108 may be made

from any know hydrophilic material. In some embodiments, coating material

108 may treated to become hydrophilic by any known methods. Suitable

hydrophilic materials and methods of achieving hydrophilic surfaces are

disclosed in, for example, commonly owned U.S. Patent Publication Number

2010/0261538, entitled Golf Club Having Hydrophobic and Hydrophilic Portions,

published on October 14, 2010, and applied for by Lee, the disclosure of which

is hereby incorporated by reference in its entirety. Suitable hydrophilic

materials and methods of achieving hydrophilic surfaces are also disclosed in,



for example, commonly owned U.S. Patent Publication Number ,

currently U.S. Patent Application Serial Number 12/822,470, entitled Golf Ball

with Hydrophilic Coating Layer, filed on June 24, 2010, and applied for by

Fitchett, the disclosure of which is hereby incorporated in its entirety. Suitable

hydrophilic materials and methods of achieving hydrophilic surfaces are also

disclosed in, for example, U.S. Patent Publication Number 2007/021 3 143,

entitled Exterior Coatings for Golf Balls, published on September 13, 2007, and

applied for by Chinn et al., the disclosure of which is hereby incorporated by

reference in its entirety. Coating material 108 and/or a method of achieving a

hydrophilic surface may be selected based on a variety of factors. For example,

coating material 108 may be selected based on the desired hydrophilicity of

coating material 108, desired aerodynamic properties, hardness of coating

material 108, and/or the type of cover material used.

[0023] In some embodiments, such as the embodiment shown in

FIGS. 1-3, all of dimples 104 may be hydrophilic. In some embodiments,

dimples 104 may be selectively hydrophilic. For example, FIG. 12 shows an

embodiment of a golf ball 1200 having a cover layer 1202 with dimples 1204

and a land area 1206. A portion of dimples 1204 may be selected to have a

layer of coating material 1208. The number and location of dimples 104

selected to be hydrophilic may be selected based on a variety of factors. For

example, the number and location of dimples 104 selected to be hydrophilic

may be selected based on the total number of dimples 104, the materials used,

the weather conditions golf ball 100 is intended to be used in, the shape of

dimples 104, and/or the size of dimples 104.

[0024] In some embodiments, coating material 108 may have a

variety of profiles and/or patterns. FIGS. 2 , 3 , and 5-8, which are discussed in

detail below, show exemplary profiles. In some embodiments, dimples 104

may include different profiles of coating material 108. For example, in the

embodiment shown in FIG. 13, a golf ball may have a core 1320 and a cover

layer 1302 having a first dimple 1360, a second dimple 1370, a third dimple

1380, and a land area 1306. Each of the dimples may include a coating

material with a different profile. First dimple 1360 may include a first profile of



coating material 1362, second dimple 1370 may include a second profile of

coating material 1372, and third dimple 1380 may include a third profile of

coating material 1382. In some embodiments, the dimples may be selectively

coated with a variety of profiles. In some embodiments, the coating material

may be applied in a pattern on dimples. For example, the coating material may

be applied in a pattern of stripes or dots. The profiles and/or patterns of the

coating material may be selected based on a variety of factors. For example,

the profile of the coating material may be selected based on the total number of

dimples, the materials used, the weather conditions golf ball is intended to be

used in, the shape of the dimples, and/or the size of the dimples.

[0025] FIG. 2 is a cross-sectional view of dimples 104 and land areas

106 shown in FIG. 1. FIG. 2 also shows core 202, which may be covered by

cover layer 102. In FIG. 2 , coating material 108 may be coated on dimples 104,

forming a thin layer of coating material 108 on a cover layer 102. As shown in

FIG. 2 , the profile of coating material 108 within dimples 104 may be such that

the maximum thickness of coating material 108 is in the center of each dimple

104 and the thickness decreases toward the edge of dimples 104 adjacent land

area 106. In some embodiments, coating material 108 may have a maximum

thickness within a range of 0.1 mm and 3 mm. For example, in some

embodiments, coating material 108 may have a maximum thickness of 0.5 mm.

In some embodiments, coating material may have a maximum thickness of 0.3

mm. In some embodiments, coating material may have a maximum thickness

of 0.1 mm. In some embodiments, the maximum thickness of coating material

108 may be selected based on a variety of factors. For example, the thickness

of coating material 108 may be selected based on the type of material cover

layer material used, the type of coating material used, the number of dimples,

shape of the dimples, and/or the depth of the dimples.

[0026] FIG. 3 illustrates how a water droplet 310 landing on land area

106 may be attracted to coating material 108 in dimples 104. Because cover

layer 102, and thus land area 106, includes a hydrophobic material, water

droplet 310 may be attracted away from land area 106 toward the more

hydrophilic coating material 108 in dimples 104.



[0027] With reference to FIG. 4 , a surface that makes a contact angle

with water ("Θ") of less than 90 degrees is considered hydrophilic. A surface

that makes a contact angle with water ("Θ") of more than about 90 degrees is

considered hydrophobic. A surface that makes a contact angle with water ("Θ")

of more than about 150 degrees is considered superhydrophobic. The term

"hydrophobic," as used herein, is inclusive of surfaces that are considered

superhydrophobic. The relative hydrophilicity of two surfaces can be

determining by comparing the contact angles between the surfaces and water.

For example, a surface that makes a contact angle with water of 60 degrees is

less hydrophilic than a surface that makes a contact angle with water of 30

degrees. Land area and dimples, as described herein, may be hydrophobic

and hydrophilic, respectively. Alternatively, land area and dimples may be

weakly hydrophilic and more strongly hydrophilic, respectively. The difference

in contact angle with water ("Θ ") between that of land area and that of the

surrounding portion is usually at least about 5 degrees and often ranges from

about 10 degrees to about 150 degrees, more usually from about 25 degrees to

about 125 degrees or from about 40 degrees to about 100 degrees.

[0028] Referring back to FIG. 3 , a water droplet 310 may land on land

area 106. Because cover layer 102 may include a hydrophobic material, water

droplet 310 may contact land area 106 with a contact angle of more than 90

degrees. For example, water droplet 3 10 may contact land area 106 with a

contact angle of 120 degrees. In another example, water droplet 3 10 may

contact land area 106 with a contact angle of 150 degrees. In some

embodiments, the contact angle between land area 106 and water droplet 310

may depend on the level of hydrophilicity of the cover material used to make

cover layer 102. Water droplet 310 may be repelled from land area 106 while

simultaneously being attracted to cover material 108. As shown by the arrows,

these forces acting on water droplet 310 may cause water droplet 310 to

gravitate toward cover material 108. Because cover material 108 may be

hydrophilic, water droplet 310 may flatten onto the surface of cover material

108 such that water droplet 310 makes a contact angle of less than 90 degrees

is considered hydrophilic. For example, water droplet 310 may contact cover



material 108 at 45 degrees. In another example, water droplet 310 may

contact cover material 108 at 0 degrees. The contact angle between coating

material 108 and water droplet 3 10 may depend on the type of coating material

used to make cover layer 102.

[0029] Because water droplet 310 may flatten out on the surface of

cover material 108, water droplet 3 10 may form a layer 3 12 of moisture on the

surface of cover material 108. In some embodiments, multiple water droplets

may combine to form layer 312. In some embodiments, as shown in FIG. 3 ,

the profile of layer 312 may be the same as the profile of coating material 108.

For example, the profile of layer 312 may be such that the maximum thickness

of layer 312 is in the center of dimple 104 and the thickness decreases toward

the edge of dimple 104 adjacent land area 106. In some embodiments, the

profile of layer 312 may be uniform so that the thickness is substantially the

same in the middle of dimple 104 as the thickness toward the edge of dimple

104 adjacent land area 106. In some embodiments, layer 312 may have the

opposite profile of coating material 108. For example, the profile of layer 312

may be such that the maximum thickness of layer 312 is adjacent land area

106 and narrows toward the middle of dimple 104. The thickness of layer 312

may depend on the amount of moisture present on golf ball 100. In some

embodiments, layer 312 may change the depth and/or shape of dimple 104,

which may affect the aerodynamics of golf ball 100. To counteract this change

in depth and/or shape, in some embodiments, dimple 104 may be formed with

a deeper depth or different shape than a golf ball used in dry weather. In some

embodiments, the depth of the golf ball may be adjustable. A golf ball with

changeable dimples is fully described in commonly owned U.S. Patent

Publication Number , currently U.S. Patent Application Serial

Number 12/916,955, entitled Golf Ball with Changeable Dimples, filed on

November 1, 2010, and applied for by Oldknow, the disclosure of which is

hereby incorporated in its entirety. In some embodiments, coating material 108

may include a hydrophilic water-swellable material allowing coating 108 to

physically change upon exposure to water. In such embodiments, layer 312

may be present or absent. Suitable hydrophilic water-swellable materials are



disclosed in, for example, commonly owned U.S. Patent Publication Number

, currently U.S. Patent Application Serial Number 12/822,470,

entitled Golf Ball with Hydrophilic Coating Layer, filed on June 24, 2010, and

applied for by Fitchett, the disclosure of which is hereby incorporated in its

entirety.

[0030] FIGS. 5 and 6 illustrate an exemplary embodiment similar to

the embodiment of FIGS. 1-3. The difference between the two embodiments is

the profile of the coating material. Like the embodiment of FIGS. 1-3, the

embodiment of FIGS. 5 and 6 may include a golf ball having a core 520 and a

cover layer 502. Cover layer 502 may include dimples 504. Coating material

508 may be coated on dimples 504, forming a thin layer of coating material 508

on a cover layer 502. As shown in FIG. 5 , the profile of coating material 508

within each dimple 504 may be such that the thickness is substantially

consistent throughout the surface of dimple 504. In some embodiments,

coating material 508 may have a thickness within a range of 0.1 mm and 3 mm.

For example, in some embodiments, coating material 508 may have a

thickness of 0.5 mm. In some embodiments, coating material 508 may have a

thickness of 0.3 mm. In some embodiments, coating material may have a

thickness of 0.1 mm. In some embodiments, the thickness of coating material

508 may be selected based on a variety of factors. For example, the thickness

of coating material 508 may be selected based on the type of material cover

layer material used, the type of coating material used, the number of dimples,

shape of the dimples, and/or the depth of the dimples.

[0031] As shown in FIG. 6 , a water droplet 610 may behave in

substantially the same way water droplet 310 behaves in FIG. 3 . As shown in

FIG. 6 , water droplet 610 may form a layer 612 as water droplet 610 settles in

dimple 504. In some embodiments, the profile of layer 612 may be uniform so

that the thickness is substantially the same in the middle of dimple 504 as the

thickness is toward the edge of dimple 504 adjacent land area 506. As

discussed with reference to layer 312, the profile of layer 612 may also vary

based on a variety of factors. Similarly, the depth and shape of dimples 504

may be adjusted in the ways described above with reference to FIG. 3 to



compensate for the change in depth and shape of dimples 504 caused by

water layer 612.

[0032] In addition to the coating materials having various profiles, in

some embodiments, the coating material may partially cover the dimple such

that the dimple is partially hydrophilic. In some embodiments, portions the

dimples may be selectively hydrophilic. FIGS. 7 and 8 illustrate an exemplary

embodiment similar to the embodiment of FIGS. 1-3. The difference between

the two embodiments is the profile of the coating material and the amount of

the dimple covered by the coating material. Like the embodiment of FIGS. 1-3,

the embodiment of FIGS. 7 and 8 may include a golf ball having a core 720 and

a cover layer 702. Cover layer 702 may include dimples 704. Coating material

708 may be coated on each of dimples 704, forming a thin layer of coating

material 708 on a cover layer 702. As shown in FIG. 7 , the profile of coating

material 708 within each dimple 704 may be such that the only a portion of

dimple 704 is coated. For example, coating material 708 may only coat a

bottom portion of dimple 704 and may have a maximum thickness at the center

of dimple 704. The thickness of coating material 708 may decrease toward the

edge of dimple adjacent land area 706. In some embodiments, the portions of

the dimple 704 covered by coating material 708 may have a profile different

from the profile shown in FIGS. 7 and 8 . For example, the profile of coating

material 708 may have a uniform thickness. In some embodiments, the

portions of dimple 704 covered by coating material 708 and the profile of

coating material 708 may be selected based on a variety of factors. For

example, the portions of dimple 704 covered by coating material 708 and the

profile of coating material 708 may be selected based on the type of material

cover layer material used, the type of coating material used, the number of

dimples, shape of the dimples, and/or the depth of the dimples. In some

embodiments, the portions of the dimple 704 covered by coating material 708

may have a profile different from the profile shown in FIGS. 7 and 8 . For

example, the profile of coating material 708 may have a uniform thickness.

[0033] As shown in FIG. 8 , a water droplet 810 may behave in

substantially the same way water droplet 310 behaves in FIG. 3 . As shown in



FIG. 8 , water droplet 810 may form a layer 812 as water droplet 810 settles in

dimple 704. In some embodiments, the profile of layer 812 may be such that

the maximum thickness of layer 812 is in the center of dimple 704 and the

thickness decreases toward the edge of dimple 704 adjacent land area 706.

As discussed with reference to layer 312, the profile of layer 812 may also vary

based on a variety of factors. Similarly, the depth and shape of dimples 704

may be adjusted in the ways described above with reference to FIG. 3 to

compensate for the change in depth and shape of dimples 704 caused by

water layer 812.

[0034] In some embodiments, the land area of a golf ball may be

coated with a material having a lower hydrophilicity than the cover layer. For

example, FIG. 9 illustrates an embodiment including a golf ball 900 having a

cover layer 902 including dimples 904 and a land area 906. A hydrophobic

coating material 908 may be applied to land area 906. In such an embodiment,

cover layer 902 may include a hydrophilic material. Thus, dimples 904 may be

hydrophilic. In some embodiments, portions of dimples 904 may also be

coated with coating material 908. Suitable hydrophobic materials and methods

of achieving hydrophobic surfaces are discussed above with reference to FIGS.

1-3. The same suitable hydrophobic materials and methods of achieving

hydrophobic surfaces may be used to make land area 906 hydrophobic in

embodiments in which the land area of a golf ball may be coated with a

material having a lower hydrophilicity than the cover layer.

[0035] FIGS. 10 and 11 show how golf balls in accordance with the

present disclosure may be used to compensate for wet weather conditions.

Although not wishing to be bound by any particular usage or effect, the change

in dimple depth and surface dryness from the dry state to the wet state may

generally allow golf ball 100 to compensate for the effects of wet weather

conditions that would otherwise disadvantage conventional golf balls.

Specifically, during wet weather, water on a conventional golf ball may

decrease the amount of friction between a golf club face and the golf ball during

a shot, cause a golf ball to experience a lower trajectory flight path and reduced

spin.



[0036] FIG. 10 shows a golfer 1012 golfing in fair (i.e., normal, or

non-wet) weather conditions. Under these conditions, golf ball 100 (from the

embodiment shown in FIG. 1) is in the dry state. Golf ball 100 may follow flight

path 1006 toward the tee 1004, achieving a maximum vertical distance of 1010.

For comparison, conventional golf ball 1016 is shown following a substantially

similar flight path 1008. Conventional golf ball 1016 has the same general

aerodynamic properties as golf ball 100 in the dry state.

[0037] FIG. 11 shows golfer 1012 golfing in wet weather conditions.

Specifically, rain 1014 lands on golf ball 100 and golf ball 1016, as well as the

green 1002. As a result of being exposed to water in the form of rain 1114, the

land area of golf ball 1016 becomes slick. As a result of the wet weather

conditions, conventional golf ball 1016 experiences reduced friction between its

cover layer and the golf club face during the shot. Therefore, conventional golf

ball 1016 experiences a flight path trajectory 1118 having a lower maximum

height 1112. Conventional golf ball 1016 also experiences reduced spin,

resulting in poor control of the shot upon landing. In contrast, golf ball 100

compensates for wet playing conditions by repelling moisture from land area

106 and drawing moisture toward coating material 108. The reduced moisture

on land area 106 prevents a loss of friction between the club face and land

area 106. The reduced moisture also prevents reduced spin, thus preventing

poor control of the shot upon landing. Accordingly, the present disclosure

provides golf balls better able to compensate for wet weather conditions.

[0038] FIG. 14 illustrates a comparison between golf ball 100 when

wet and dry. A golfer 1420 may swing a golf club 1422 toward golf ball 100 on

a tee. If golf ball 100 is dry, then golf ball 100 may exhibit play characteristics

as shown in the upper half of FIG. 14 upon being struck by golf club 1422.

Specifically, golf ball 100 may exhibit a high rate of rotation 1408 around its

center of gravity 1412 because less moisture may be present on coating

material 108 in dry playing conditions. With less moisture present on coating

material 108, the moment of inertia of dry ball 100, as graphically illustrated by

the length 1404 of the moment arm 1400, may be relatively low. On the other

hand, when golf ball 100 is wet, golf ball 100 may exhibit a lower rate of rotation



1410 about its center of gravity 1412 because more moisture may be present

on coating material 108. With more moisture present on coating material 108,

more weight may be concentrated on the surface of ball 100. As a result, the

moment of inertia of wet ball 100, as graphically illustrated by the length 1406

of the moment arm 1402, may be relatively high. This effect on the moment of

inertia of ball 100 may be more noticeable in embodiments with thicker coating

materials, since more moisture may be attracted to thicker coating materials.

Because golf ball 100 may display different play characteristics depending

upon whether golf ball 100 is wet or dry, certain golfers may find it more

desirable to use golf ball 100 in dry weather or wet weather based on the

golfers' preferences.

[0039] While various embodiments of the invention have been

described, the description is intended to be exemplary, rather than limiting and

it will be apparent to those of ordinary skill in the art that many more

embodiments and implementations are possible that are within the scope of the

invention. Accordingly, the invention is not to be restricted except in light of the

attached claims and their equivalents. Also, various modifications and changes

may be made within the scope of the attached claims.



WHAT IS CLAIMED IS:

1. A golf ball comprising:

a core;

a cover layer substantially surrounding the core, the cover layer

including at least one dimple, and at least one land area adjacent to the at least

one dimple, wherein a portion of the surface of the golf ball is hydrophobic and

a portion of the surface of the golf ball is hydrophilic.

2 . The golf ball according to claim 1, wherein the hydrophilic portion of the

surface is adjacent the hydrophobic portion of the surface such that moisture is

drawn away from the hydrophobic portion and drawn toward the hydrophilic

portion.

3 . The golf ball according to claim 1, wherein the hydrophilic portion of the

surface includes multiple portions of the surface.

4 . The golf ball according to claim 3 , wherein the hydrophilic portions of the

surface are surrounded by the hydrophobic portion of the surface such that

moisture is drawn away from the hydrophobic portion and drawn toward the

hydrophilic portions.

5 . The golf ball according to claim 3 , wherein the at least one dimple

includes multiple dimples and the hydrophilic portions coincide with the

dimples.

6 . The golf ball according to claim 1, wherein the hydrophilic portion

coincides with the at least one dimple.



7 . A golf ball comprising:

a core;

a cover layer substantially surrounding the core, the cover layer

including at least one dimple, and at least one land area adjacent to the at least

one dimple, wherein the surface of the at least one land area is hydrophobic

and the surface of the at least one dimple is hydrophilic.

8 . The golf ball according to claim 7 , wherein a hydrophilic coating material

overlies the at least one dimple.

9 . The golf ball according to claim 8 , wherein the hydrophilic coating

material includes a hydrophilic polymer.

10. The golf ball according to claim 8 , wherein the hydrophilic coating

material has a uniform thickness.

11. The golf ball according to claim 8 , wherein the hydrophilic coating

material has a maximum thickness in the middle of the at least one dimple.

12. The golf ball according to claim 11, wherein the thickness of the

hydrophilic coating material tapers toward an edge of the at least one dimple

and the edge is adjacent the at least one land area.

13. The golf ball according to claim 8 , wherein the hydrophilic coating

material overlies the entire surface of the at least one dimple.

14. The golf ball according to claim 8 , wherein the hydrophilic coating

material overlies only a portion of the surface of the at least one dimple.

15. The golf ball according to claim 7 , wherein the at least one dimple

comprises multiple dimples and a hydrophilic coating material overlies at least

one of the multiple dimples.



16. The golf ball according to claim 9 , wherein the hydrophilic coating

material overlies all of the multiple dimples.

17. The golf ball according to claim 7 , wherein the surface of the cover layer

is superhydrophobic.

18. A golf ball comprising:

a core;

a cover layer substantially surrounding the core, the cover layer

including multiple dimples, and at least one land area adjacent to the dimples,

wherein the surface of the at least one land area is hydrophobic and the

surface of at least one of the multiple dimples is hydrophilic.

19. The golf ball according to claim 18, wherein coating material overlies the

at least one of the multiple dimples that is hydrophilic.

20. The golf ball according to claim 18, wherein surface of at least one of the

multiple dimples is hydrophobic.































A. CLASSIFICATION OF SUBJECT MATTER

A63B 37/14(2006.01)i, A63B 37/12(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A63B 37/14; A63B 37/12; B05D 1/02; A63B 53/00; C08J 7/04; A63B 37/00; B05D 1/18; B05D 7/22; A63B 53/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: golf ball, dimple, surface, coating, hydrophobic, hydrophilic

DOCUMENTS CONSIDERED TO BE RELEVANT

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

EP 1224983 A2 (MATSUSHITA ELECTRIC I DUST IAL CO., LTD.) 24 July 2002 1

See abstract; claim 1 ; paragraph [0077].

2-20

US 2007-0213143 Al (JEFFREY CHINN et al.) 13 September 2007 1-20

See abstract; claims 1 , 2 , 11.

US 2011-0319197 Al (FITCHETT DEREK A .) 29 December 2011 1-20

See abstract; claim 1 ; paragraphs [0025]-[0027] ; figure 1 .

US 2011-0224024 Al (TUTMARK BRADLEY C.) 15 September 2011 1-20

See claim 1 ; figure 1 ; paragraph [0024].

US 2002-0160863 Al (SHENSHEN U et al.) 31 October 2002 1-20

See claim 1 .

US 2010-0261538 Al (LEE DAVID S.) 14 October 2010 1-20

See claims 1 , 2 , 6 , 7 .

I IFurther documents are listed in the continuation of Box C. See patent family annex.

Special categories of cited documents: "T" later document published after the international filing date or priority
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

28 May 2013 (28.05.2013) 29 May 2013 (29.05.2013)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
1 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, YANG, In Su
302-70 1, Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-813 1

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



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1224983 A2 24 .07 .2002 EP 0484746 A2 13 ,,05 . 1992
EP 0484746 B1 18 ,,09 . 1996
EP 0492545 A2 0 1 ,,07 . 1992
EP 0492545 B1 25 ,,03 . 1998
EP 0493747 A2 08 ,,07 . 1992
EP 0493747 B1 10 ,,07 . 1996
EP 04971 89 A2 05 ,,08 . 1992
EP 04971 89 B1 09 ,,04 . 1997
EP 0629673 A2 2 1 ,, 12 . 1994
EP 0629673 B1 02 ,,05 .2002
EP 0864622 A2 16 ,,09 . 1998
EP 0864622 A3 26 ,,04 .2000
EP 0867490 A2 30 ,,09 . 1998
EP 0867490 A3 03 ,,02 . 1999
EP 1224983 A3 18 ,, 12 .2002
JP 02500149 B2 0 1 ,,03 . 1996
JP 02500150 B2 0 1 ,,03 . 1996
JP 02500152 B2 0 1 ,,03 . 1996
JP 02501248 B2 13 ,,03 . 1996
JP 02506234 B2 02 ,,04 . 1996
JP 02622316 B2 04 ,,04 . 1997
JP 02809889 B2 3 1 ,,07 . 1998

JP 0298 1040 B2 17 ,,09 . 1999
JP 0298 1043 B2 17 ,,09 . 1999
JP 03017965 B2 24 ,, 12 . 1999
JP 03150133 B2 19 ,,0 1 .2001
JP 03165672 B2 02 ,,03 .2001
JP 03444524 B2 27 ,,06 .2003
JP 04-221630 A 12 ,,08 . 1992

JP 04-239633 A 27 ,,08 . 1992

JP 04-255343 A 10 ,,09 . 1992

JP 04-255345 A 10 ,,09 . 1992

JP 04-288349 A 13 ,, 10 . 1992

JP 04-359031 A 11,, 12 . 1992

JP 05-070761 A 23 ,,03 . 1993
JP 05-086353 A 06 ,,04 . 1993
JP 07-009608 A 13 ,,0 1 . 1995
JP 07086146 B2 20 ,,09 . 1995
JP 07091402 B2 04 ,, 10 . 1995
JP 07098026 B2 25 ,, 10 . 1995
JP 08009510 B2 3 1 ,,0 1 . 1996
JP 10-146920 A 02 ,,06 . 1998

JP 10-309768 A 24 ,, 11. 1998

JP 10-310455 A 24 ,, 11. 1998

JP 2000-103007 A 11,,04 .2000
JP 2001-214156 A 07 ,,08 .2001
JP 2004-0021 87 A 08 ,,0 1 .2004
JP 2007-137767 A 07 ,,06 .2007
JP 2017-500149 B 29 ,,05 . 1996

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2017-501248 B 29 05.1996

JP 2052440 C 10 05.1996

JP 2093588 C 18 09.1996

JP 2500150 B2 29 05.1996

JP 2500152 B2 29 05.1996

JP 2506234 B2 12 06.1996

JP 2622316 B2 18 06.1997

JP 2809889 B2 15 10.1998

JP 2981040 B2 22 11.1999

JP 2981043 B2 22 11.1999

JP 3165672 B2 14 05.2001

JP 4239635 A 27 08.1992

JP 4240171 A 27 08.1992

JP 4249146 A 04 09.1992

JP 4252235 A 08 09.1992

JP 4256710 A 1 1 09.1992

KR 10-1995-0004153 B 1 27 04.1995

KR 10-1996-0008915 B 1 09 07.1996

KR 10-1996-0015626 B 1 18 11.1996

KR 10-1997-0002941 B 1 13 03.1997

US 05284707 A 08 02.1994

US 05324566 A 28 06.1994

US 05380585 A 10 0 1.1995

US 05407709 A 18 04.1995

US 05437894 A 0 1 08.1995

US 05466486 A 14 11.1995

us 05580605 A 03 12.1996

us 2001-0044021 A 1 22 11.2001

us 2002-0094375 A 1 18 07.2002

us 2002-0127331 A 1 12 09.2002

us 6503567 B2 07 01.2003

us 6521334 B 1 18 02.2003

US 2007-0213143 A 1 13.09.2007 None

US 2011-0319197 A 1 29.12.2011 CN 102294112 A 28 12.2011

EP 2399652 A 1 28 12.2011

JP 2012-005831 A 12 01.2012

US 8393979 B2 12 03.2013

US 2011-0224024 A1 15.09.2011 O 2011-112437 A 1 15 09.2011

US 2002-0 160863 A1 31.10. 2002 AU 1998-96865 A 1 27 04.1999

AU 1998-96916 A 1 03 05.1999

AU 1999-13687 A 1 24 05.1999

AU 1999-15239 A 1 07 06.1999

AU 1999-19257 A 1 12 07.1999

AU 1999-20086 A 1 12 07.1999

AU 1999-22204 A 1 26 07.1999

AU 1999-27792 A 1 06 09.1999

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

AU 1999-29013 A 1 27 09 . 1999
AU 1999-30029 A 1 18 10 . 1999
AU 1999-41946 A 1 13 12 . 1999
AU 1999-46723 A 1 13 12 . 1999
AU 1999-53444 A 1 06 03 .2000
AU 1999-58 161 A 1 17 04 .2000
AU 1999-58 166 A 1 17 04 .2000
AU 2000-1 8 160 A 1 29 05 .2000
AU 2000-20525 A 1 12 07 .2000
AU 2000-23771 A 1 3 1 07 .2000
AU 2000-27540 A 1 25 08 .2000
AU 2000-37623 A 1 09 10 .2000
AU 2000-40499 A 1 05 12 .2000
AU 2000-40574 A 1 12 12 .2000
AU 2000-75920 A 1 30 04 .2001
AU 2000-80326 A 1 04 06 .2001
AU 2001-1 1041 A 1 12 06 .2001
AU 2001-20512 A 1 12 06 .2001
AU 2001-20515 A 1 12 06 .2001
AU 2001-22526 A 1 25 06 .2001
AU 2051201 A 12 06 .2001
CN 101485930 A 22 07 .2009
CN 101485930 B 28 09 .201 1
CN 102166402 A 3 1 08 .201 1
CN 102166403 A 3 1 08 .201 1
CN 102166404 A 3 1 08 .201 1
EP 0584248 A 1 30 0 1 .2002
EP 0584248 B1 05 03 .2003
EP 07271 12 A 1 30 12 . 1998
EP 0776557 A 1 04 06 . 1997
EP 0776557 A4 25 11. 1998
EP 0776557 B1 17 05 .2006
EP 0821239 A2 28 0 1 . 1998
EP 0821239 A3 17 06 . 1998
EP 1460772 A2 22 09 .2004
EP 1460772 A3 13 10 .2004
GB 2322628 A 02 09 . 1998
GB 2325172 A 18 11. 1998
GB 2326106 A 16 12 . 1998
GB 2331250 A 19 05 . 1999
GB 2331709 A 02 06 . 1999
GB 2333715 A 04 08 . 1999
GB 2337207 A 17 11. 1999
GB 2338423 A 22 12 . 1999
GB 2340764 A 0 1 03 .2000
GB 2342297 A 12 04 .2000
GB 2342587 A 19 04 .2000
GB 2342867 A 26 04 .2000
GB 2344537 A 14 06 .2000
GB 2345448 A 12 07 .2000

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

GB 2345642 A 19 ,,07 ,,2000
GB 2346089 A 02 ,,08 ,,2000
GB 2347357 A 06 ,,09 ,,2000
GB 2348 145 A 27 ,,09 ,,2000
GB 23488 15 A 18 ,, 10 ,,2000
GB 2349576 A 08 ,, 11,,2000
GB 2350067 A 22 ,, 11,,2000
GB 2351450 A 03 ,,0 1 ,,2001
GB 2353723 A 07 ,,03 ,,2001
GB 2353724 A 07 ,,03 ,,2001
JP 028461 18 B2 30 ,, 10 ,, 1998

JP 02942360 B2 18 ,,06 ,, 1999
JP 03167334 B2 09 ,,03 ,,2001
JP 03167731 B2 09 ,,03 ,,2001
JP 03217379 B2 03 ,,08 ,,2001
JP 03362857 B2 25 ,, 10 ,,2002
JP 03509877 B2 09 ,,0 1 ,,2004
JP 03560549 B2 02 ,,09 ,,2004
JP 03607301 B2 05 ,,0 1 ,,2005
JP 03639510 B2 20 ,,04 ,,2005
JP 03675762 B2 27 ,,07 ,,2005
JP 03675763 B2 27 ,,07 ,,2005
JP 03692140 B2 07 ,,09 ,,2005
JP 03697396 B2 2 1 ,,09 ,,2005
JP 03706303 B2 12 ,, 10 ,,2005
JP 03712991 B2 02 ,, 11,,2005
JP 03789301 B2 2 1 ,,06 ,,2006
JP 03803964 B2 19 ,,05 ,,2006
JP 03837021 B2 25 ,, 10 ,,2006
JP 03860060 B2 20 ,, 12 ,,2006
JP 03895546 B2 22 ,,03 ,,2007
JP 03920199 B2 30 ,,05 ,,2007
JP 03964843 B2 22 ,,08 ,,2007
JP 03974473 B2 12 ,,09 ,,2007
JP 04002397 B2 3 1 ,, 10 ,,2007
JP 04002398 B2 3 1 ,, 10 ,,2007
JP 04002399 B2 3 1 ,, 10 ,,2007
JP 04021380 B2 12 ,, 12 ,,2007
JP 04021424 B2 12 ,, 12 ,,2007
JP 04030987 B2 09 ,,0 1 ,,2008
JP 04058242 B2 05 ,,03 ,,2008
JP 04084064 B2 30 ,,04 ,,2008
JP 04105384 B2 25 ,,06 ,,2008
JP 04105642 B2 25 ,,06 ,,2008
JP 04105653 B2 25 ,,06 ,,2008
JP 04157680 B2 0 1 ,, 10 ,,2008
JP 041 84300 B2 19 ,, 11,,2008
JP 04224206 B2 12 ,,02 ,,2009
JP 04445308 B2 22 ,,0 1 ,,2010
JP 0491 1895 B2 27 ,,0 1 ,,2012

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 04921207 B2 10 ,,02 ,,2012
JP 04934320 B2 24 ,,02 ,,2012
JP 04989057 B2 11,,05 ,,2012
JP 05007887 B2 08 ,,06 ,,2012
JP 05025139 B2 29 ,,06 ,,2012
JP 050441 85 B2 20 ,,07 ,,2012
JP 05044369 B2 20 ,,07 ,,2012
JP 05100666 B2 05 ,, 10 ,,2012
JP 09-504669 A 06 ,,05 ,, 1997
JP 10-084997 A 07 ,,04 ,, 1998

JP 10-504698 A 06 ,,05 ,, 1998

JP 10-512175 A 24 ,, 11,, 1998

JP 11-500776 A 19 ,,0 1 ,, 1999
JP 11-504253 A 20 ,,04 ,, 1999
JP 11-506041 A 02 ,,06 ,, 1999
JP 2000-501317 A 08 ,,02 ,,2000
JP 2000-502274 A 29 ,,02 ,,2000
JP 2000-505679 A 16 ,,05 ,,2000
JP 2000-513609 A 17 ,, 10 ,,2000
JP 2000-513953 A 24 ,, 10 ,,2000
JP 2000-516821 A 19 ,, 12 ,,2000
JP 2001-104519 A 17 ,,04 ,,2001
JP 2001-51 1412 A 14 ,,08 ,,2001
JP 2001-514058 A 11,,09 ,,2001
JP 2001-514561 A 11,,09 ,,2001
JP 2001-517985 A 09 ,, 10 ,,2001
JP 2001-51 8372 A 16 ,, 10 ,,2001
JP 2001-519220 A 23 ,, 10 ,,2001
JP 2001-523494 A 27 ,, 11,,2001
JP 2001-526102 A 18 ,, 12 ,,2001
JP 2001-526103 A 18 ,, 12 ,,2001
JP 2002-085597 A 26 ,,03 ,,2002
JP 2002-204838 A 23 ,,07 ,,2002
JP 2002-263220 A 17 ,,09 ,,2002
JP 2002-272880 A 24 ,,09 ,,2002
JP 2002-282392 A 02 ,, 10 ,,2002
JP 2002-315850 A 29 ,, 10 ,,2002
JP 2002-325861 A 12 ,, 11,,2002
JP 2002-325862 A 12 ,, 11,,2002
JP 2002-325863 A 12 ,, 11,,2002
JP 2002-331047 A 19 ,, 11,,2002
JP 2002-346000 A 03 ,, 12 ,,2002
JP 2002-502280 A 22 ,,0 1 ,,2002
JP 2002-502295 A 22 ,,0 1 ,,2002
JP 2002-503534 A 05 ,,02 ,,2002
JP 2002-505933 A 26 ,,02 ,,2002
JP 2002-507463 A 12 ,,03 ,,2002
JP 2002-516163 A 04 ,,06 ,,2002
JP 2002-516164 A 04 ,,06 ,,2002
JP 2002-529163 A 10 ,,09 ,,2002

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2002--53221 1 A 02 ,, 10 ,,2002
JP 2002--543946 A 24 ,, 12 ,,2002
JP 2003--024471 A 28 ,,0 1 ,,2003
JP 2003--079766 A 18 ,,03 ,,2003
JP 2003--089730 A 28 ,,03 ,,2003
JP 2003-- 1 11872 A 15 ,,04 ,,2003
JP 2003--154031 A 27 ,,05 ,,2003
JP 2003--154036 A 27 ,,05 ,,2003
JP 2003--169863 A 17 ,,06 ,,2003
JP 2003--175130 A 24 ,,06 ,,2003
JP 2003--510139 A 18 ,,03 ,,2003
JP 2003--515369 A 07 ,,05 ,,2003
JP 2003--515399 A 07 ,,05 ,,2003
JP 2003--515399 T 07 ,,05 ,,2003
JP 2003--516832 A 20 ,,05 ,,2003
JP 2003--521263 A 15 ,,07 ,,2003
JP 2003--521960 A 22 ,,07 ,,2003
JP 2003--524453 A 19 ,,08 ,,2003
JP 2003--529622 A 07 ,, 10 ,,2003
JP 2004--000507 A 08 ,,0 1 ,,2004
JP 2004--041734 A 12 ,,02 ,,2004
JP 2004--049914 A 19 ,,02 ,,2004
JP 2004--097803 A 02 ,,04 ,,2004
JP 2004--160199 A 10 ,,06 ,,2004
JP 2004-- 18 1244 A 02 ,,07 ,,2004
JP 2004-- 18 1245 A 02 ,,07 ,,2004
JP 2004--209258 A 29 ,,07 ,,2004
JP 2004--2371 12 A 26 ,,08 ,,2004
JP 2004--298626 A 28 ,, 10 ,,2004
JP 2004--305754 A 04 ,, 11,,2004
JP 2004--305755 A 04 ,, 11,,2004
JP 2004--312766 A 04 ,, 11,,2004
JP 2004--358226 A 24 ,, 12 ,,2004
JP 2005--028153 A 03 ,,02 ,,2005
JP 2005--046613 A 24 ,,02 ,,2005
JP 2005--103264 A 2 1 ,,04 ,,2005
JP 2005-- 1 11242 A 28 ,,04 ,,2005
JP 2005-- 1 11246 A 28 ,,04 ,,2005
JP 2005-- 185836 A 14 ,,07 ,,2005
JP 2005-- 185851 A 14 ,,07 ,,2005
JP 2006--102507 A 20 ,,04 ,,2006
JP 2006--192268 A 27 ,,07 ,,2006
JP 2006--223874 A 3 1 ,,08 ,,2006
JP 2006--223875 A 3 1 ,,08 ,,2006
JP 2006--297108 A 02 ,, 11,,2006
JP 2006--341 102 A 2 1 ,, 12 ,,2006
JP 2007--061614 A 15 ,,03 ,,2007
JP 2007--098140 A 19 ,,04 ,,2007
JP 2007-- 1 16702 A 10 ,,05 ,,2007
JP 2007--130473 A 3 1 ,,05 ,,2007

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/070973

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2007--136206 A 07 ,,06 ,,2007
JP 2007--1601 15 A 28 ,,06 ,,2007
JP 2007--216024 A 30 ,,08 ,,2007
JP 2007--236946 A 20 ,,09 ,,2007
JP 2007--252899 A 04 ,, 10 ,,2007
JP 2007--252900 A 04 ,, 10 ,,2007
JP 2007--319688 A 13 ,, 12 ,,2007
JP 2008--006302 A 17 ,,0 1 ,,2008
JP 2008--023342 A 07 ,,02 ,,2008
JP 2008--055173 A 13 ,,03 ,,2008
JP 2008--055175 A 13 ,,03 ,,2008
JP 2008--055176 A 13 ,,03 ,,2008
JP 2008--068080 A 27 ,,03 ,,2008
JP 2008--080123 A 10 ,,04 ,,2008
JP 2008--093472 A 24 ,,04 ,,2008
JP 2008-- 114069 A 22 ,,05 ,,2008
JP 2008-- 119484 A 29 ,,05 ,,2008
JP 2008--126062 A 05 ,,06 ,,2008
JP 2008--193721 A 2 1 ,,08 ,,2008
JP 2008--264554 A 06 ,, 11,,2008
JP 2008--264555 A 06 ,, 11,,2008
JP 2009--000520 A 08 ,,0 1 ,,2009
JP 2009--165824 A 30 ,,07 ,,2009
JP 2009--165825 A 30 ,,07 ,,2009
JP 2009--172372 A 06 ,,08 ,,2009
JP 2009--219870 A 0 1 ,, 10 ,,2009
JP 2009--219871 A 0 1 ,, 10 ,,2009
JP 201 1--087958 A 06 ,,05 ,,201 1

US 2010-0261538 A 1 14 . 10 .2010 CN 102438709 A 02 ,,05 ,,2012
EP 2416855 A2 15 ,,02 ,,2012
JP 2012-523273 A 04 ,, 10 ,,2012
us 8147352 B2 03 ,,04 ,,2012

o 2010-- 117903 A2 14 ,, 10 ,,2010
o 2010-- 117903 A3 25 ,, 11,,2010

Form PCT/ISA/210 (patent family annex) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

