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(57) ABSTRACT

Golf club heads include white diffusing top surfaces to aid in
club head alignment. Wood type club heads also include a
dark diffusing club face so that a crown/face border is empha-
sized. Scorelines in wood type clubs can be provided with an
intermediate contrast surface, and can be displaced from club
face center to accommodate player perception when con-
fronted with a white diffusing crown. Putter heads can include
dark diffusing alignment lines, and iron-type club heads can
include white diffusing surfaces at a sole portion of a club
face, at a top line, or a top portion of a club face.




Patent Application Publication  Apr. 19,2012 Sheet 1 of 28 US 2012/0094782 A1

FIG. 1A

143

]




US 2012/0094782 Al

Apr. 19,2012 Sheet 2 of 28

Patent Application Publication

FIG. 1C




Patent Application Publication  Apr. 19,2012 Sheet 3 of 28 US 2012/0094782 A1




Patent Application Publication  Apr. 19,2012 Sheet 4 of 28 US 2012/0094782 A1




Patent Application Publication  Apr. 19,2012 Sheet 5 of 28 US 2012/0094782 A1




Patent Application Publication  Apr. 19,2012 Sheet 6 of 28 US 2012/0094782 A1




Patent Application Publication  Apr. 19,2012 Sheet 7 of 28 US 2012/0094782 A1

ks

E}"-

s
3

s EEEK S5

oo 10K S

v oo bR AR 2 2

LU

LEM

kFLEE

Hormslizad bivtansity Value

GEG 4

fLG0G

Fadint Mombay

B




Patent Application Publication  Apr. 19,2012 Sheet 8 of 28 US 2012/0094782 A1

IMAGE
PROCESSOR
810

&%{ BAAGE
o S PROCESSOR
9087 | ya } 910

918~

o ‘W g,
o 8047 Z 902 M:«}
FIG. 9B N



Patent Application Publication  Apr. 19,2012 Sheet 9 of 28 US 2012/0094782 A1

Club 1

normalized intensity

0 10 20 30 40 5D
poirt nuimber



Patent Application Publication  Apr. 19,2012 Sheet 10 of 28 US 2012/0094782 A1

FIG. 11

84"




Patent Application Publication  Apr. 19,2012 Sheet 11 of 28 US 2012/0094782 A1

w3 @ oot
Bl Ay o

normalized intensity

M:

peint number



Patent Application Publication  Apr. 19,2012 Sheet 12 of 28 US 2012/0094782 A1

FIG. 13




Patent Application Publication  Apr. 19,2012 Sheet 13 of 28 US 2012/0094782 A1

0 10 20 30 40 50
point number



Patent Application Publication  Apr. 19,2012 Sheet 14 of 28 US 2012/0094782 A1

FIG. 15




Patent Application Publication  Apr. 19,2012 Sheet 15 of 28 US 2012/0094782 A1

point number



Patent Application Publication  Apr. 19,2012 Sheet 16 of 28 US 2012/0094782 A1

FIG. 17

normalized intensity

0 10 20 30 40 50
point number




Patent Application Publication  Apr. 19,2012 Sheet 17 of 28 US 2012/0094782 A1

FIG. 18

£ s &

normalized intensity

g
F>

& 10 20 30 40 50
point number



Patent Application Publication  Apr. 19,2012 Sheet 18 of 28 US 2012/0094782 A1

FiG. 19




Patent Application Publication  Apr. 19,2012 Sheet 19 of 28 US 2012/0094782 A1

FIG. 20

£ £ &
» o @

normalized infensity

o
a

0 10 20 30 40 50
point numbe!



Apr. 19,2012 Sheet 20 of 28 US 2012/0094782 Al

Patent Application Publication

o

e e

Wood Type Club heads (D degrees)

Point Mumber

: i

+ :

13 &
Noog

e

™
'
S‘é
kS

e e

e
: I A -

AUSUTRI DRZISULION



Patent Application Publication  Apr. 19,2012 Sheet 21 of 28 US 2012/0094782 A1

FIG. 22

1086 | 1085 1084 | 1053 {1082 1051 1080
i e e N N e o

1036




Patent Application Publication  Apr. 19,2012 Sheet 22 of 28 US 2012/0094782 A1

4R

Putter 8

alele M g e e A

FIG. 23

ANSUSI POZHBULON



Patent Application Publication  Apr. 19,2012 Sheet 23 of 28 US 2012/0094782 A1

Putter 12

Paint Number

R A L s

LR XV

i el i
o Ll e el i St it
e o e

AUSUBIY DBTHBULON



Patent Application Publication  Apr. 19,2012 Sheet 24 of 28 US 2012/0094782 A1

FIG. 25




Patent Application Publication  Apr. 19,2012 Sheet 25 of 28 US 2012/0094782 A1

i P

Putier 10

H :
5 B 3
P
Pt L i
o f' 1;_ m
A £

Poirt Murmmber

Sl g
L% it min ot s e
e L, o i et it s

o

s

A e
A e

5 et e e R A R
it e h R S
s s A AT -

TR - - T T - S« I T
foc] 3 Lo ¥ v oF 3 L

ARBUSILY DOTIBULION




Patent Application Publication  Apr. 19,2012 Sheet 26 of 28

= moowm e om w ow

AHSUBIU DETHRULION

FIG. 27

US 2012/0094782 Al

foi
B

A

ot SRR RS

et

T
P

Point Number

25




Patent Application Publication  Apr. 19,2012 Sheet 27 of 28 US 2012/0094782 A1

FIG. 28

FH



Patent Application Publication  Apr. 19,2012 Sheet 28 of 28 US 2012/0094782 A1

%
&

55

4

Ny i
e
e
s
s
-,
e
S e e
ey }
e
e e
’ S
I i
St
5,
<
Lt
i 7
s e R : 3
o il S o
st :
e i e s e B :
o :

Putter 14

R,

.-
- E

g FH
£ sy
o e i e
e i e
s o S

W

et e, om y

i

oo tt
agn s i
s e ST

FiG. 29

AUSUBLI DOTHRULION

Point Number



US 2012/0094782 Al

CONTRAST-ENHANCED GOLF CLUB HEADS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 61/428,593, filed Dec. 30,
2010, and is a continuation in part of U.S. Design Application
Nos. 29/376,895, filed Oct. 13, 2010; 29/376,896, filed Oct.
13, 2010; 29/376,897, filed Oct. 13, 2010; and 29/378,759,
filed Nov. 9, 2010, all of which are incorporated herein by
reference.

BACKGROUND

[0002] Golf club design has increasingly relied on sophis-
ticated materials and manufacturing processes that permit
club designs to precisely target club mechanical properties.
For example, perimeter weighted iron type club designs pro-
vide large sweet spots that substantially reduce the adverse
consequences of off-center hits. Designers can place club
head mass so as provide a desired center of mass or moment
ofinertiato provide a preferred ball launch angle or to provide
forgiveness with respect to off-center hits.

[0003] Clubs are commonly fitted to players so that the
benefits associated with these sophisticated designs can be
achieved for players of all skill levels. Thus, golfers can
choose from a variety of designs that offer broad ranges of
capabilities, select designs appropriate for their individual
needs, and individualize clubs with respect to loft and lie
angles, shaft lengths, and shaft flex.

[0004] Although club mechanical properties have been sig-
nificantly improved, other club characteristics have not seen
similar advances. The ball striking required at all skill levels
in golf involves precise hand-eye coordination. If a player is
unable to accurately and repeatedly align club and ball, the
features provided by modern club designs can improve per-
formance, but not eliminate the consequences of mishits.
Thus, new approaches that permit more accurate and repeat-
able alignment are needed.

SUMMARY

[0005] In some examples, golf club heads comprise a
crown having at least an upward facing surface portion pro-
vided with a diffused surface treatment as viewed from an
address orientation, wherein the diffused surface treatment
defines a highest reflected intensity location on the crown in
response to illumination from a light source situated within a
cone of angular radius of about 30 degrees above the crown
and a secondary location situated on the crown at a distance of
at least 20% of a crown effective length from the highest
reflected intensity location having a reflected intensity of at
least 25% of the highest reflected intensity. The golf club head
also includes a striking surface situated so as to define an
interface with the crown. In some embodiments, the crown
effective length is selected from a plurality of pixel radii
having a 30 degree angular spacing and radiating from the
highest reflected intensity location to an edge of the crown. In
other examples, the crown effective length is associated with
a toe-to-heel direction, a direction perpendicular thereto, or
an angle that is an integer multiple of 5 degrees with respect
to the toe-to-heel direction. In still other examples, a zone of
crown intensity is defined from the crown effective length in
a direction of 30 degrees and negative 30 degrees from the
crown effective length orientation, wherein the reflected
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intensity is at least 20% of the highest reflected intensity
within a distance of at least 20%, 40%, or 60% of the crown
effective length from the highest reflected intensity location.
In representative examples, the secondary location is situated
on the crown at a distance of at least 30%, 40%, 50%, or 60%
of'the crown effective length from the highest reflected inten-
sity location.

[0006] In some example embodiments, a plurality of sec-
ondary locations are situated on the crown at distances of at
least 50% of the crown effective length along a respective
plurality of pixel radii situated at angles of at least 30 degrees
with respect to each other such that the secondary locations
are situated on the crown a distance of at least 50% of a
respective pixel radius and are associated with reflected inten-
sities of at least 50% of'the highest reflected intensity. In some
particular examples, the secondary locations are situated on
the crown a distance of at least 75% of the respective pixel
radii and are associated with reflected intensities of at least
70% of the highest reflected intensity. In other representative
examples, the diffused surface treatment is a white surface
treatment associated with a gloss value of less than about 60.

[0007] In some embodiments, a transparent matte coating
is situated on at least the upward facing portion of the crown,
wherein the transparent matte surface is a semigloss or low
gloss surface. In typical examples, the transparent matte coat-
ing has a gloss value of less than 60 gloss units. In other
examples, at least the upward facing portion of the crown
surface has a chroma value of less than 5 and at least a top
portion of the face surface adjacent the crown has a black
surface treatment. In representative examples, at least the top
portion of the face surface has a gloss value of less than 50
gloss units, or the black surface treatment has a chroma ofless
than one and a brightness of less than 50. In additional
examples, the face surface has a black surface treatment hav-
ing a chroma of less than 1.0 and a brightness of less than 50,
and at least the upward facing portion of the crown surface has
achroma value of less than 5 and a brightness greater than 85.

[0008] Metal wood-type golf club heads include a body
comprising a face plate positioned at a forward portion of the
golf club head, a sole positioned at a bottom portion of the
golf club head, a crown positioned at a top portion of the golf
club head and a skirt positioned around a periphery of the golf
club head between the sole and the crown. The head has a golf
club head origin positioned on the face plate at an approxi-
mate geometric center of the face plate, the head origin
including an x-axis tangential to the face plate and generally
parallel to the ground when the head is in an address position,
a y-axis generally perpendicular to the x-axis and generally
parallel to the ground when the head is in an address position,
and a z-axis generally perpendicular to the x-axis and to the
y-axis and generally perpendicular to the ground when the
head is in an address position. A positive x-axis extends
toward a club head heel, a positive y-axis extends toward the
cavity, and a positive z-axis extends away from the ground
with the head in the address position. At least a perimeter
portion of the crown adjacent a top portion of the faceplate
and having an area that is at least 5% of the crown area has a
bright, diffusely reflecting surface, and at least a top perimeter
portion of the face plate has a dark diffusely reflecting surface
area. In some embodiments, the bright, diffusely reflecting
portion of the crown is white and includes at least the upper
facing portion of the crown, and the face plate surface is a dark
diffusely reflecting surface. In other examples, the bright,
diffusely reflecting portion of the crown has a chroma value of
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less than 5, and the face plate surface has a chroma value of
less than 1. In additional representative examples, the bright,
diffusely reflecting portion of the crown has a brightness of at
least 80.

[0009] In some examples, at least a portion of the crown
adjacent a top perimeter of the face plate has a semigloss
surface with a chroma value of less than 10 and a brightness
ofatleast 50. In other examples, the bright diffusely reflecting
surface extends over at least 80% of the upward facing crown
area or the crown surface has a CIELab brightness of between
50 and 100, and a gloss value of less than 60 gloss units. In
still further examples, the dark, diffusively reflecting face
plate surface area has a CIELab brightness of less than 40 and
a chroma of less than 10 or the face plate has a gloss value of
less than 60 gloss units. In other examples, a difference in L*
values between the crown and the face is high contrast for
more than about 14.3%, 28.6%, 42.9%, 57.1%, 71.4%, or
85.7% of the face distance.

[0010] Putter heads comprise a crown having at least an
upward facing surface portion provided with a white diffus-
ing surface treatment as viewed from an address orientation,
and a striking face that includes a dark surface portion. In
some examples, the crown has a CIELab L* value of between
50 and 100, a chroma of less than 2, a hue of between 235
degrees and 270 degrees. The white diffusing surface treat-
ment extends over at least 90% of the upward facing surface
portion and has a gloss that is less than 60 gloss units. In other
examples, the crown has a CIELab L* value of between 64
and 93, a chroma of less than 4, and the white diffusing
surface treatment extends over at least 80% of the upward
facing surface portion and is a semigloss surface treatment. In
still further embodiments, the crown has a CIELab L* value
of between 88 and 93, a chroma of between 3 and 4, a hue
between 215 and 235, and the white diffusing surface treat-
ment extends over at least 60% of the upward facing surface
portion and is a semigloss surface treatment.

[0011] In other embodiments, golf club heads comprise a
crown having at least an upward facing surface portion pro-
vided with a diffused surface treatment as viewed from an
address orientation, wherein the white surface treatment
defines a highest reflected intensity location on the crown in
response to illumination from a light source situated within a
cone of angular radius of about 30 degrees above the crown.
A secondary location situated on the crown a distance of at
least 50% of a crown effective length from the highest
reflected intensity location has a reflected intensity of at least
25% of the highest reflected intensity. A striking surface is
situated so as to define an interface with the crown. In some
examples, the secondary location is situated on the crown a
distance of at least 20%, 30%, 40%, 60%, 75%, or 85% of the
crown effective length from the highest reflected intensity
location, and has a reflected intensity of at least 50% or 70%
of the highest reflected intensity.

[0012] Insome examples, a plurality of secondary locations
are situated on the crown at distances of at least 50% of a pixel
radius along a respective plurality of pixel radii situated at
angles of at least 30 degrees with respect to each other such
that the secondary locations are situated on the crown a dis-
tance of at least 50% of a respective crown effective length
from the highest intensity location and are associated with
reflected intensities of at least 50% of the highest reflected
intensity. In some examples, the white surface treatment
defines a semigloss surface that is associated with a gloss
value of less than about 60 or 40.
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[0013] Inadditional examples, a transparent matte coating
is situated on at least the upward facing portion of the crown,
wherein the transparent matte surface is a semigloss or low
gloss surface, having a gloss value of less than 60 gloss units.
In some alternatives, at least the upward facing portion of the
crown surface has a chroma value of less than 5 or less than 2.
In still other examples, at least a top portion of the face surface
adjacent the crown has a black surface treatment that is a
semigloss or low gloss surface. In some examples, the face
surface has a gloss value of less than 60, 50, or 40 gloss units.
In particular examples, the black surface treatment has a
chroma of less than 1 or 0.9 and a brightness of less than 50 or
30. In some embodiments, the face surface has a black surface
treatment having a chroma ofless than 1.0 and a brightness of
less than 50, and at least the upward facing portion of the
crown surface has a chroma value of less than 5 and a bright-
ness greater than 85.

[0014] Insomeexamples, metal wood-type golf club heads
comprise a body comprising a face plate positioned at a
forward portion of the golf club head, a sole positioned at a
bottom portion of the golf club head, a crown positioned at a
top portion of the golf club head and a skirt positioned around
a periphery of the golf club head between the sole and the
crown. The head has a golf club head origin positioned on the
face plate at an approximate geometric center of the face
plate. The head origin includes an x-axis tangential to the face
plate and generally parallel to the ground when the head is in
an address position, a y-axis generally perpendicular to the
x-axis and generally parallel to the ground when the head is in
an address position, and a z-axis generally perpendicular to
the x-axis and to the y-axis and generally perpendicular to the
ground when the head is in an address position, wherein a
positive x-axis extends toward a club head heel, a positive
y-axis extends toward the cavity, and a positive z-axis extends
away from the ground with the head in the address position.
At least a perimeter portion of the crown adjacent a top
portion of the faceplate and having an area that is at least 5%
of the crown area has a bright, diffusely reflecting white
surface, and at least a top perimeter portion of the face plate
has a dark diffusely reflecting surface area. In other examples,
the face plate comprises a plurality of scorelines, wherein the
scorelines include a diffusely reflecting surface area that has
an intermediate value of reflectance between that of the
bright, diffusely reflecting portion of the crown and the dark
portion of the face plate. In other embodiments, the bright,
diffusely white reflecting portion of the crown includes at
least the upper facing portion of the crown, and the face plate
surface is a dark diffusely reflecting surface. In representative
implementations, the bright, diffusely reflecting portion of
the crown has a chroma value of less than 5, and the face plate
surface has a chroma value of less than 1. In still further
examples, the bright, diffusely reflecting white portion of the
crown has a brightness of at least 80 and less than 100.
Typically, at least a portion of the crown adjacent a top perim-
eter of the face plate has a semigloss surface with a chroma
value of less than 10 and a brightness of at least 50.

[0015] In some example embodiments, least a portion of
the crown adjacent a top perimeter of the face plate has a
semigloss surface with a chroma value of less than 6 and a
lightness of at least 75 or at least a portion of the crown
adjacent a top perimeter of the face plate has a semigloss
surface with a chroma value of less than 4 and a lightness of
atleast 90. In at least some embodiments, the bright diffusely
reflecting surface extends over at least 80% of the upward
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facing crown area. In other examples, the crown surface has a
CIELab brightness of between 50 and 100, and a gloss value
of less than 60 gloss units. In typical examples, the dark,
diffusively reflecting face plate surface area has a CIELab
brightness of less than 30 or 40, a chroma ofless than 5 or 10,
and a gloss value of less than 60 gloss units.

[0016] Putter heads comprise a crown having at least an
upward facing surface portion provided with a white diffus-
ing surface treatment as viewed from an address orientation.
A central alignment index is situated on the crown and
extends so as to be perpendicular to a striking surface, the
central alignment index provided with a black diffusing sur-
face treatment. At least one aperture is defined in a club body
and situated behind the striking surface as viewed from the
address orientation, wherein the aperture is symmetrically
situated with respect to the central alignment index. In some
examples, the white diffusing surface treatment has a gloss of
less than 60 gloss units, and a CIE hue value that is between
250 degrees and 320 degrees. In other examples, the white
diffusing surface treatment extends over at least 85% of the
upward facing surface portion and the central alignment
index comprises a groove extending to the striking surface
and the black diffusing surface is situated within the groove.
In additional examples, a dark striking surface is provided
having a CIE L* values of less than 50.

[0017] These and other features and aspects of the claimed
technology are set forth below with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1A is a perspective view of a mallet-type high
visibility putter, as viewed from the rear, one side.

[0019] FIG.1Bis atop plan view of the putter head of FIG.
1A.

[0020] FIG. 1C is a bottom plan view of the putter head of
FIG. 1A.

[0021] FIG.1Dis a front elevational view of the putter head
of FIG. 1A.

[0022] FIG.1E is a back elevational view of the putter head
of FIG. 1A.

[0023] FIG.2A isatop plan view ofa one example ofa high

visibility putter head.

[0024] FIG.2Bis a front elevational view of the putter head
of FIG. 2A.
[0025] FIG. 3A is a front elevational view of a golf club

head in accordance with one embodiment.
[0026] FIG. 3B is a side elevational view of the golf club
head of FIG. 3A.

[0027] FIG. 3C is a top plan view of the golf club head of
FIG. 3A.
[0028] FIG. 3D is a side elevational view of the golf club

head of FIG. 3A.

[0029] FIGS. 4A-4E are views of a driver-type golf club
head according to a representative embodiment.

[0030] FIG.5isaperspective view of a wood-type golfclub
as viewed from a top, one side, according to a representative
embodiment.

[0031] FIG. 6 is a top plan view of a crown of a golf club
head according to an additional embodiment.

[0032] FIG.7 is a graph illustrating relative reflected inten-
sity across a crown of a driver type golf club head for club
heads with black glossy, black matte, and white matte fin-
ishes.
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[0033] FIG. 8 is a top plan view of one embodiment of an
iron type golf club head at normal address position.

[0034] FIG. 9A illustrates a representative system for mea-
suring club head surface reflectance for putter type clubs.

[0035] FIG. 9B illustrates a representative system for mea-
suring club head surface reflectance for metalwood type
clubs.

[0036] FIG. 10 is graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a conventional glossy black driver crown.

[0037] FIG. 11 illustrates selected equal intensity contours
for the club head associated with FIG. 10 and further illus-
trating pixel radii along which surface brightness is graphed.

[0038] FIG. 12 is a graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a matte black driver crown.

[0039] FIG. 13 illustrates selected equal intensity contours
for the club head associated with FIG. 12.

[0040] FIG. 14 is a graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a contrast enhanced white driver crown.

[0041] FIG. 15 illustrates selected equal intensity contours
for the club head associated with FIG. 14.

[0042] FIG. 16 is a graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a conventional non-black driver crown.

[0043] FIG. 17 is a graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a non-black metal type fairway wood crown.

[0044] FIG. 18 is a graph illustrating measured crown sur-
face brightness along a plurality of pixel radii spaced at 30
degrees for a polymer driver crown.

[0045] FIG. 19 illustrates selected equal intensity contours
for the club head associated with FIG. 18.

[0046] FIG. 20 is a graph illustrating measured top surface
brightness along a plurality of pixel radii spaced at 30 degrees
for another conventional driver.

[0047] FIG. 21 is a graph summarizing measured top sur-
face brightness along a 0 degree radius for a plurality of club
heads.

[0048] FIG. 22 is an elevational view of a representative
contrast-enhanced wood-type club head.

[0049] FIG. 23 is a graph illustrating measured top surface
brightness along pixel radii at 120 degrees and 270 degrees
for a putter head having a matte clear coat over a metallic
surface.

[0050] FIG. 24 is a graph illustrating measured top surface
brightness along pixel radii at 120 degrees and 300 degrees
for a putter head having a diffusing white top surface.
[0051] FIG. 25 illustrates selected equal intensity contours
for the putter head associated with FIG. 24.

[0052] FIG. 26 is a graph illustrating measured top surface
brightness along pixel radii at 120 degrees and 300 degrees
for a putter head having a diffusing white top surface.
[0053] FIG. 27 is a graph illustrating measured top surface
brightness along pixel radii at 120 degrees and 270 degrees
for a conventional putter head.

[0054] FIG. 28 illustrates selected equal intensity contours
for the putter head associated with FIG. 29.
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[0055] FIG. 29 is a graph illustrating measured surface
brightness along a radius at 270 degrees for a conventional
putter head.

DETAILED DESCRIPTION

[0056] As used in this application and in the claims, the
singular forms “a,” “an,” and “the” include the plural forms
unless the context clearly dictates otherwise. Additionally,
the term “includes” means “comprises.” Further, the term
“coupled” does not exclude the presence of intermediate ele-
ments between the coupled items.

[0057] The clubs and club heads described herein should
not be construed as limiting in any way. Instead, the present
disclosure is directed toward all novel and non-obvious fea-
tures and aspects of the various disclosed embodiments, alone
and in various combinations and sub-combinations with one
another. The disclosed club heads are not limited to any
specific aspect or feature or combinations thereof, nor do the
disclosed club heads require that any one or more specific
advantages be present or problems be solved. Any theories of
operation are to facilitate explanation, but the disclosed club
heads are not limited to such theories of operation.

[0058] Typical examples are described below that include
bright white diffusing top surfaces that are more readily per-
ceived by a golfer. In addition, such top surfaces produce an
appearance of increased size, promoting golfer confidence.
By providing a contrasting club face, the face/crown interface
that is used for club alignment becomes more visually appar-
ent.

[0059] Examples of wood type and iron type golf clubs and
club heads are provided below. In addition, examples of
putters and putter heads are provided. For convenient descrip-
tion, standard golf illumination is defined herein as illumina-
tion associated with common outdoor playing conditions in
natural lighting, i.e., full sun, partial sun, partial shade, full
shade, and overcast conditions at times a few hours after
sunrise and a few hours before sunset. Golf club and club head
features are described with reference to a club head position
at an address position, i.e., a customary position from which
a golfer initiates a swing sequence. For convenience, if
needed, directions are referenced to an address position for a
right handed golfer addressing a right handed club. A rear-
ward direction is a direction from a striking surface opposite
an intended line of ball flight. An upward direction is a direc-
tion upward from a playing surface.

[0060] Metal wood clubs as described herein can have bare
metallic striking or other surface. Textured surfaces can be
provided with a texture finish such as a tumble finish or sand
blasted finish. Coatings can be applied to striking faces, and a
durable coating such as produced with plasma vapor deposi-
tion (PVD) or ion plating (IP) is preferred, as paint can chip
after use and may cause spin degradation. Clubs can have
titanium alloy (T1) faces or steel alloy (Steel), or other faces.
The range of ion plating finish colors available to coat these
faces is limited. One face coating for Ti or steel (and more
durable than some other colors) is a black IP finish. Crown
paints are available in a large variety of colors.

[0061] With reference to FIGS. 1A-1E, a putter includes a
putter head 102 and a shaft mounting bore 104 provided in the
putter head 102 for attachment of a putter shaft. The putter
head 102 has a shape that can be referred to as a mallet type as
the putter head 102 has a substantial depth from a putter
striking face 106 to a backmost surface 108. This configura-
tion permits the putter head 102 to have a relatively larger
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putter head mass and a larger moment of inertia than so-called
blade type putter heads. Another benefit of the putter head 102
having a larger head would be to set the center of gravity
location farther back for improved roll or launch performance
upon impact with the ball. The putter head 102 includes a
series of alignment indices 111, 112, 113 situated on a top or
crown surface 114 and extending substantially perpendicu-
larly from about the putter striking face 106 to a rear arc 116.
The alignment index 112 (the central alignment index) is
substantially aligned with a geometrical center of a striking
surface 120 situated on the putter striking face 106 of the
putter head 102. In some examples, the striking face 106 is
provided with an insert 120 that is secured to the putter head
in a recess provided in the putter head 102.

[0062] The rear arc 116 corresponds to a boundary between
a first portion 122 of the putter head 102 having a full thick-
ness, and a stepped down portion 124. The indices 111, 112,
113 noted above promote visual alignment but occupy less
that about 5%, 6%, 7%, 8%, or 10% of the surface area of the
first portion 122 which is typically covered with a white
diffusively reflecting surface treatment. The stepped down
portion includes a circular aperture 126 having a radius that is
between about 0.8 and 1.2 times a golf ball diameter, 0.9 and
1.1 times a golf ball diameter, or 0.95 and 1.05 times a golf
ball diameter. Typically, the diameter of the aperture 126 is
selected to be approximately equal to a golf ball diameter. In
some examples, a golf ball diameter is about 41.67 mm. In
other examples, the aperture 126 has a diameter of between
about 20 mm and 75 mm, 30 mm and about 60 mm, 36 mm
and about 44 mm, or 38 mm and about 41 mm. A partial
cylindrical bore 127 is situated about the aperture 126 and can
have a diameter that is between about 0.1 mm and 5 mm
greater that the diameter of the aperture 126. The partial bore
127 typically has a depth of between 0.1 mm and 5 mm. The
aperture 126 and the bore 127 are generally circular, but other
shapes can be used, but situated so as to be symmetric about
the central alignment index 112 to facilitate alignment of the
club head. In addition, the rear arc 116 is situated so as to be
bisected by the central alignment index 112. The putter head
102 also has a perimeter that is symmetric with respect to the
central alignment index 112, but perimeter symmetry can be
adjusted to provide apparent symmetry when the putter head
102 is viewed in address position as shaft attachment or other
putter features can provide apparent distortion. As shown in
FIG. 1C, a bottom portion of the putter head 102 can have
relief regions 130, 131 that can have a different surface finish
than other portions of the putter head.

[0063] Because putting (as well as other golf strokes)
requires precise alignment, the putter head 102 is provided
with suitable surface treatments to promote visibility and
alignment. In one example (and as shown in FIGS. 1A-1E),
the putter head 102 is substantially provided with a diftfusing,
white surface treatment. Such a surface treatment provides
superior visibility with respect to the common putting surface
backgrounds with which a putter is used. With such a surface
treatment, the putter head 102 appears substantially brighter
than a putting surface and putting surface color provides an
additional contrast with respect to a neutral white surface. Not
only does a diffusing white surface treatment provide supe-
rior visibility with respect to a putting surface, such a diffus-
ing surface reduces or eliminates specular reflections of the
sun that are responsible for glare or bright spots experienced
by a golfer when using a putter. The combination of increased
apparent brightness of a putter head due to white surface
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treatment and diminished specular reflectance due to the dif-
fusing surface substantially reduces distracting glare.

[0064] A diffused surface treatment is defined as a surface
treatment applied to a club head base material to change the
color or glossiness of the surface so as to control, reduce, or
minimize any glare spots located on the crown of the golf club
head. Diffused surface treatments include coatings located on
top of the base material of the club head. In some embodi-
ments, the diffuse surface treatment is a white color.
Examples of diffuse surface treatments include paints, matte
clear coats, clear coats, powder coatings, PVD, CVD, plat-
ings, ion platings, electroplatings, ceramic coatings.
Examples of paints include urethane base coatings, pearl
coats, epoxy based coatings, decals, inks, and primer coat-
ings.

[0065] While providing a diffusing white surface for a
putter head top surface is beneficial, such a surface is prefer-
ably used in conjunction with alignment indices that are pro-
vided with a surface treatment that establishes a dark, highly
diffusing surface. In one embodiment, the putter can include
a first primer layer being 50 pum thick, a second paint layer
being about 85 um thick, and a clear coat being about 115 pm
thick. In one embodiment, the clear coat layer is thicker than
the other individual layers. For example, a glossy black sur-
face treatment tends to exacerbate visibility problems when
used with a light colored top surface, because the absence (or
reduction) in glare elsewhere on the top surface causes atten-
tion to be undesirably brought to specular reflections associ-
ated with alignment indices such as the alignment indices
111,112, 113. Thus, a white or neutral diffusing top surface is
preferably accompanied with a diffusing surface treatment
for alignment indices.

[0066] The putter head 102 of FIGS. 1A-1E includes a
plurality of alignment features that aid in alignment in addi-
tion to an enhanced contrast top surface and alignment indices
with reduced specular reflectance. The aperture 126 (and the
partial bore 127), alignment indices 111,112,113, the rear arc
116, as well as the overall shape of the putter head are con-
figured so that the golfer receives numerous apparent visual
cues as to putter head alignment. In other examples, at least
some of these features are omitted to provide greater design
flexibility.

[0067] Surface treatments can be provided by applying a
diffusing white paint to a club head, typically over a gray or
other non-white primer coat. Alignment indices can be
formed as grooves in the putter head 102 that are then partially
filed with a black diffusing material such as a flat black paint.
Because the putter striking face 106 is not visible (or barely
visible) to a golfer, the striking face 106 can be configured as
desired. Alternatively, the surfaces of the striking face can be
partially or completely treated as indicated above. In addition,
putter faces can be visible based on the degree loft in the
putter head. In preferred embodiments, the face has a high
contrast to the remaining club color for alignment purposes.
In one embodiment, the face is a black or dark color aiding in
alignment while also minimizing the amount of color reflec-
tion created on the ball at the address position.

[0068] An alternative putter head 202 is illustrated in FIGS.
2A-2B. The putter head 202 is a modified blade-type design
that includes a blade 204 that includes a striking surface 206
and a rear surface 208. The blade 204 extends upwardly from
a sole 210 that is provided with an alignment index 212 that
extends from a rear surface of the sole 210 to the rear surface
208 of the blade 204. An insert 214 is provided in the striking
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surface 206 to provide a striking area. The alignment index
212 is generally aligned perpendicular to and centered on the
striking surface. Shoulders 220, 221 extend upwardly from
the sole 210 and are coupled to or unitary with the blade 204,
and permit mass to be distributed away from the center of the
striking surface so as to increase moment of inertia. The
shoulders 220, 221 can be made of amore dense material than
other portions of the putter head 202, or can be provided with
bores or other relieved volumes configured to receive addi-
tional weights. Inner surfaces 222, 223 of the shoulders 220,
221 are generally situated so as to provide a separation cor-
responding to a golf ball diameter. Typically, the separation is
between about 0.8 and 1.2 times a golf ball diameter, 0.9 and
1.1 times a golf ball diameter, or 0.95 and 1.05 times a golf
ball diameter. In some examples, a golf ball diameter is about
41.67 mm. In other examples, the separation is between about
30 mm and 75 mm, about 35 mm and about 60 mm, about 36
mm and about 44 mm, or about 38 mm and about 41 mm. To
promote alignment and visibility, at least some portions of the
putter body 202 are provided with a suitable surface appear-
ance. For example, upward facing portions of the putter head
202 can be provided with a diffuse, white appearing coating
or other surface treatment as described above. In addition, the
alignment index 212 can be provided with a dark, diffusing
coating.

[0069] As used herein, a white reflecting surface is a sur-
face that reflects at least about 50%, 60%, 70%, 80%, 85%,
90%, 95%, or 97% of an incident light flux corresponding to
full sun, partial sun, partial shade, or shade daylight condi-
tions or daylight cloud cover conditions. Such reflectances
are such that the apparent color of the resulting reflected light
is not appreciably different from that of the incident light flux.
Reflectance for colored surfaces can be similarly defined. For
example, a red surface is a surface that that reflects at least
about 50%, 60%, 70%, 80%, or 85% of a red portion of
incident light flux corresponding to full sun, partial sun, par-
tial shade, shade daylight conditions, or daylight cloud cover
conditions. An effective diffusing surface as used herein is a
surface for which a ratio of luminous intensity produced by
the diffusing surface with respect to a luminous intensity of a
perfect (Lambertian) diffuser in response to illumination at
normal incidence to the diffusing surface is at least 0.2, 0.4,
0.6, 0.8, or 0.9 at an angle of 20 degrees, 30 degrees, 40
degrees, or 45 degrees. As used herein, effective diffusing
surfaces can be characterized with an effective diffusing ratio
corresponding to the above ratios and a related diffusing
angle. Contrasting surfaces can be provided based on total
reflectance of less than 20%, 10%, or 5% of an incident light
flux corresponding to full sun, partial sun, partial shade,
shaded, or daylight cloud cover conditions.

[0070] While white appearing surface treatments can pro-
vide the greatest reflectances, off-white, eggshell white, and
red, green, yellow, or other colors or tinted whites can be used.
In some cases, whites corresponding to golf ball appearances
are used, and can include brightening agents. In some
examples, color contrast can be provided between club head
features and a playing surface to increase contrast, but the
examples below are described with reference to white or other
almost color neutral surface treatments. For example, red
surface portions can be contrasted with cyan surface portions,
green surface portions with magenta surface portions, and
blue surface portion with yellow surface portions, but other
color combinations can be used. In addition, while selected
portions of a club head can be provided with a selected con-
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trast enhancing (or specular reflection reducing) surface treat-
ment, such treatments can be provided as solid treatments that
cover an entire surface portion, or stippling or patterns such as
checks, stripes, or other periodic or aperiodic arrangements.
Finally, neutral grays or darker colors can be used in which
reflectances are less than those listed above. In some
examples, only surface areas at or near selected club head
edges are provided with white or other contrast enhancing or
diffusing surface treatments.

[0071] Other types of golf clubs can be configured simi-
larly. Referring to FIGS. 3A-3D, characteristics of wood type
golf clubs such as drivers, fairway woods, and rescues are
shown by way of reference to a golf club head 300 having a
removable shaft 50. The club head 300 comprises a center-
face, or striking face, 310, scorelines 320, a hosel 330 having
ahosel opening 340, and a sole 350. The hosel 330 has a hosel
longitudinal axis 60 and the shaft 50 has a shaft longitudinal
axis. In the illustrated embodiment, the ideal impact location
312 of the golf club head 300 is disposed at the geometric
center of the striking surface 310 (see FIG. 3A). The ideal
impact location 312 is typically defined as the intersection of
the midpoints of a height (Hg) and width (W g¢) of the strik-
ing surface 310.

[0072] AsshowninFIG. 3A, alie angle 10 (also referred to
as the “scoreline lie angle”) is defined as the angle between
the hosel longitudinal axis 60 and a playing surface 70 when
the club is in the grounded address position. The grounded
address position is defined as the resting position of the head
on the playing surface when the shaft is supported at the grip
(free to rotate about its axis) and the shaft is held at an angle
to the ground such that the scorelines 320 are horizontal (if the
club does not have scorelines, then the lie shall be set at
60-degrees). The centerface target line vector is defined as a
horizontal vector which is perpendicular to the shaft when the
club is in the address position and points outward from the
centerface point. The target line plane is defined as a vertical
plane which contains the centerface target line vector. The
square face address position is defined as the head position
when the sole is lifted off the ground, and the shaft is held
(both positionally and rotationally) such that the scorelines
are horizontal and the centerface normal vector completely
lies in the target line plane (if the head has no scorelines, then
the shaft shall be held at 60-degrees relative to ground and
then the head rotated about the shaft axis until the centerface
normal vector completely lies in the target line plane). The
actual, or measured, lie angle can be defined as the angle 10
between the hosel longitudinal axis 60 and the playing surface
70, whether or not the club is held in the grounded address
position with the scorelines horizontal. Studies have shown
that most golfers address the ball with actual lie angle that is
10 to 20 degrees less than the intended scoreline lie angle 10
of'the club. Studies have also shown that for most golfers the
actual lie angle at impact is between O and 10 degrees less than
the intended scoreline lie angle 10 of the club.

[0073] AsshowninFIG.3B,aloft angle 20 of the club head
(referred to as “square loft”) is defined as the angle between
the centerface normal vector and the ground plane when the
head is in the square face address position. As shown in FIG.
3D, a hosel loft angle 72 is defined as the angle between the
hosel longitudinal axis 60 projected onto the target line plane
and a plane 74 that is tangent to the center of the centerface.
The shaft loft angle is the angle between plane 74 and the
longitudinal axis of the shaft 50 projected onto the target line
plane. The “grounded loft” 80 of the club head is the vertical
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angle of the centerface normal vector when the club is in the
grounded address position (i.e., when the sole 350 is resting
on the ground), or stated differently, the angle between the
plane 74 of the centerface and a vertical plane when the club
is in the grounded address position.

[0074] As shown in FIG. 3C, a face angle 30 is defined by
the horizontal component of the centerface normal vector and
a vertical plane (“target line plane™) that is normal to the
vertical plane which contains the shaft longitudinal axis when
the shaft 50 is in the correct lie (i.e., typically 60 degrees+/-5
degrees) and the sole 350 is resting on the playing surface 70
(the club is in the grounded address position).

[0075] Thelie angle 10 and/or the shaft loft can be modified
by adjusting the position of the shaft 50 relative to the club
head. Adjusting the position of the shaft can be accomplished
by bending the shaft and the hosel relative to the clubhead. As
shown in FIG. 3A, the lie angle 10 can be increased by
bending the shaft and the hosel inward toward the club head
300, as depicted by shaft longitudinal axis 64. The lie angle 10
can be decreased by bending the shaft and the hosel outward
from the club head 300, as depicted by shaft longitudinal axis
62. As shown in FIG. 3C, bending the shaft and the hosel
forward toward the striking face 310, as depicted by shaft
longitudinal axis 66, increases the shaft loft. Bending the
shaft and the hosel rearward toward the rear of the club head,
as depicted by shaft longitudinal axis 68, decreases the shaft
loft. It should be noted that in a conventional club the shaft loft
typically is the same as the hosel loft because both the shaft
and the hosel are bent relative to the club head. In certain
embodiments disclosed herein, the position of the shaft can be
adjusted relative to the hosel to adjust shaft loft. In such cases,
the shaft loft of the club is adjusted while the hosel loft is
unchanged. Such clubs are described in US Patent Applica-
tion Publication 2010/0197424, which is incorporated herein
by reference.

[0076] Adjusting the shaft loft is effective to adjust the
square loft of the club by the same amount. Similarly, when
shaft loft is adjusted and the club head is placed in the address
position, the face angle of the club head increases or
decreases in proportion to the change in shaft loft. In some
embodiments, the face angle and the loft are decoupled from
one another by an adjustable sole plate. Hence, shaft loft is
adjusted to effect changes in square loft and face angle. In
addition, the shaft and the hosel can be bent to adjust the lie
angle and the shaft loft (and therefore the square loft and the
face angle) by bending the shaft and the hosel in a first
direction inward or outward relative to the club head to adjust
the lie angle and in a second direction forward or rearward
relative to the club head to adjust the shaft loft. Adjustable
soles are described in further detail in U.S. patent application
Ser. No. 12/646,769, filed Dec. 23, 2009, which is incorpo-
rated herein by reference.

[0077] While the mechanical adjustments described about
with reference to a wood-type golf club permit precise adjust-
ment, the effectiveness of these adjustments can be limited by
a golfer’s ability to appropriately address and strike a golf
ball. To aid in club placement, a club crown area 325 can be
provided with a surface treatment so as to contrast with the
club face 310. For example, the crown area 325 can be made
s0 as to have a white, diffusing appearance and the club face
310 configured to appear black or otherwise dark. In this way
the crown 325 contrasts with the playing surface 70 and the
club face 310.
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[0078] Representative examples of a driver-type club pro-
vided with contrast enhancement are shown in FIGS. 4A-4E
and FIG. 5. Referring to FIGS. 4A-4E, a club head 402
includes a striking face 404, a sole 406, and a crown 408. The
crown 408 is shown as stippled to denote a white appearing
surface that provides substantial diffusion to incident light.
The striking face 404 is provided with a dark diftfusing surface
to aid visibility. In an example shown in FIG. 5, a club head
502 includes a bright crown 508 and a striking surface 504
that includes portions 510, 512, either of which can be con-
figured to contrast with the bright crown 508. For example,
the portion 512 or the portion 510 can be provided with a
white diffusing surface treatment or a dark diffusing surface
treatment. One additional advantage that can be realized with
a bright or white crown is that such surface treatments can
make a club head appear larger, and improve player confi-
dence.

[0079] While providing bright diffusing areas and contrast-
ing dark areas facilitates golfer perception of a golf club,
clubs such as drivers, fairway woods, and utility clubs
(“wood-style clubs™) do not typically include the substantial
number of alignment aids that are available on putter heads
such as shown in FIGS. 1A-1B. Alignment of wood-style
clubs is especially important because if the striking surface is
not properly aligned at impact, then the landing position of
the ball will be farther off-line than shots with irons or a putter
with equivalent impact misalignments. For example, if a
driver is misaligned so as to be 2 degrees open at impact, the
struck ball will end up about 24 yards off-line relative to the
intended path, assuming an initial ball speed of 145 mph.
Similarly, if a 6-iron is 2 degrees open relative at impact, the
struck ball will end up about 13 yards off-line, and a wedge at
2 degrees open would be 2 yards off-line. In order to return the
club to square at impact, the club face is preferably precisely
aligned at address, prior to impact. For most golfers, a repeat-
able swing is difficult to achieve, and without a repeatable
address alignment, even a repeatable swing will not produce
repeatable results.

[0080] With regards to putters, studies have shown that on
a 12-foot putt, only 35% of shots are aimed inside the cup at
address, meaning 65% are aimed outside the cup. The toler-
ance for being inside the cup at 12 feet is £0.85 degrees.

[0081] The two primary cues for aligning a metal wood
type club at address are typically the crown/face masking line
and the scorelines. Referring again to FIG. 4B, for the repre-
sentative driver club head 402, a crown/face ball flight axis
455 extends forward and perpendicular to a crown/face mask-
ing line 450 and an scoreline ball flight axis 460 extends
forward and perpendicular to scorelines 451 on the striking
face. As shown in FIG. 4B, the axes 455, 460 do not point in
the same direction. Typically, a scoreline-based axis such as
the axis 460 appears to point a few degrees to the left of a
crown/face based axis such as the axis 455. Crown/face mask-
ing lines associated with bright or white crowns such as those
of FIGS. 4A-5 are more readily apparent to the golfer.
Because the crown/face masking lines are more visible, golf-
ers tend to rely more on the associated axis to align the club
head, and tend to disregard scoreline-based alignment axes.
In some examples, a durable bright white diffusing surface
treatment is applied to a crown and a durable black (IP)
surface treatment is applied to a striking face. It is further
desirable to suitably configure scorelines to provide adequate
contrast but not so much as to detract from the use of the
crown/face line for club head alignment. Thus, scorelines are
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preferably not bright white to provide maximum contrast
with respect to a black striking face, but instead are an inter-
mediate gray so as not to confuse alignment.

[0082] While a white or reflective crown promotes more
accurate alignment of a club head with respect to an intended
line of flight, the visually larger club head tends to result in
shots struck somewhat above the striking face center. To assist
in more centered ball striking, scorelines (such as the score-
lines 451 of FIG. 4B) can be moved down the striking face
with respect to the club face center, typically by no more than
about 0.5 mm, 1.0 mm, 2 mm, or 3 mm.

[0083] Whileproviding a substantial upward facing portion
of a golf club crown with a white or other bright surface
treatment can provide substantial increases in visibility, such
treatments can also be provided on selected portions of a
crown. Referring to FIG. 6, a club head 602 includes a face
606 and a crown having a central portion 608 and a perimeter
portion 610. The perimeter portion 610 is preferably provided
with a white diffusing surface treatment, while the inner
portion 608 can have a different surface treatment. In other
examples, only a portion of the crown 602 at face/crown
interface 614 is provided with a white or bright contrasting
surface treatment, as this portion serves as a significant align-
ment aid.

[0084] FIG. 7 is a graph of relative reflected light intensity
from a golf club head crown as a function of position for three
different surface treatments. Data were obtained by evaluat-
ing digital photographs obtained under similar lighting con-
ditions. Curves 702 and 704 correspond to glossy and matte
black surfaces, respectively, and curve 706 corresponds to a
white matte surface. The relatively intensities associated with
the curve 706 are based on a digital photograph at an effective
shutter speed that was twice that used to obtain data for the
curves 702, 704. The curve 706 shows that the reflected light
intensity for a white surface is substantially greater than that
of'the glossy or matte black dark surfaces associated with the
curves 702, 704, and the intensity is varies by less than about
20% over the crown, while both dark surfaces have much
narrower distributions that vary at least 90% over the same
area.

[0085] Iron-type clubs can also be provided with visibility
enhancements based on diffusely reflecting surfaces. F1G. 8 is
a top plan view of one embodiment of an iron type golf club
head 800 at normal address position. The club head 800 is a
unitary club head that includes a hosel 802 and a striking face
804. At normal address position, the club head 800 rests on a
ground plane that is parallel to the ground. In this “normal
address position” a vector normal to the striking face 804 lies
in a first vertical plane 808 (i.e., a vertical plane that is per-
pendicular to the ground plane), a centerline axis 810 of the
club shaft lies in a second vertical plane, and the first vertical
plane 108 and the second vertical plane perpendicularly inter-
sect.

[0086] To aid alignment of the club head 800 and to provide
the club head 800 with a larger appearance, the striking face
804 can be provided with white, off-white, eggshell-white or
other surface treatments. Selected portions of the striking
surface or the entire striking surface can be provided with
such a treatment. The top line 806 can have a similar surface
treatment. However, referring to FIG. 8, it is apparent that
edges 813, 814 of the top line 806 are generally not perpen-
dicular to an expected line of flight that is perpendicular to the
striking surface. Thus, white surface treatment of the top line
806 may be combined with enhanced visibility scorelines (or
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an enhanced visibility portion of the striking face) to provide
alignment aids for the golfer. As shown in FIG. 8, a portion
816 of the striking face 804 is provided with a white contrast
enhancing surface treatment.

Representative Embodiments

[0087] In the following description of embodiments, some
club head surfaces are described with reference to surface
gloss. Smooth, polished surfaces generally exhibit a high
gloss, and directly reflect light received, and depending on
surface curvatures, can form one or more magnified, demag-
nified, real, or virtual images. Rough surfaces scatter light
diffusely, and generally do not form clear images as do
smooth surfaces. Surface gloss can be characterized by illu-
minating a surface at a specific angle, and measuring light
intensity received in a range of reflection angles. Gloss mea-
surements can be made with reference to the amount of light
reflected from a black glass standard having a specified
refractive index. In this way, gloss measurements can be
established without direct reference to input light intensity.
Standard gloss measurement geometries are specified for
three gloss ranges: semigloss for surface glosses between 10
and 70 gloss units measured with a standard 60 degree geom-
etry, high gloss for surface glosses greater than 70 gloss units
measured with a standard 20 degree geometry, and low gloss
for surface glosses that are less than 10 gloss units measured
with a standard 80 degree geometry.

[0088] In some disclosed examples, surface gloss is
referred to as semigloss or low gloss. As used herein, semi-
gloss refers to a range of 10 to 70 gloss units measured with
respect to a standard 60 degree geometry. However, some
examples include semigloss surfaces having surface gloss in
ranges having lower limits of 10, 20, 30, 40, 50, or 60 gloss
units and upper limits of 20, 30, 40, 50, 60, or 70 gloss units.
Similarly, low gloss surfaces include surfaces associated with
standard gloss values of less than 10, 8, 5, 4, or 2 gloss units.
Semigloss surfaces are typically preferred due to a chalky
appearance that can be associated with low gloss surfaces.
Gloss measurements can be conveniently made with portable
glossmeters such as the MICRO-TRI-GLOSS meters from
BYK. Additives and Instruments.

[0089] Examples are also described, for convenience, with
respect to CIELab color space using [.*a*b* color values or
L*C*h color values, but other color descriptions can be used.
As used herein, L* is referred to as lightness, a* and b* are
referred to as chromaticity coordinates, C* is referred to as
chroma, and his referred to as hue. In the CIELab color space,
+a* is a red direction, —a* is a green direction, +b* is a yellow
direction, and —b* is the blue direction. L* has a value of 100
for a perfect white diffuser. Chroma and hue are polar coor-
dinates associated with a* and b*, wherein chroma (C*) is a
distance from the axis along which a*=b*=0 and hue is an
angle measured counterclockwise from the +a* axis. The
following description is generally based on values associated
with standard illuminant D65 at 10 degrees. This illuminant is
similar to outside daylight lighting, but other illuminants can
be used as well, if desired, and tabulated data provided herein
generally includes values for illuminant A at 10 degrees and
illuminant F2 at 10 degree. These illuminants are noted in
tabulated data simply as D, A, and F for convenience. The
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terms brightness and intensity are also used in the following
description to refer to CIELab coordinate L*.

Club Head Intensity Profiling

[0090] Somedisclosed examples are described with respect
to “hot spots” or other optical intensity profiles that are appar-
ent on a wood-type club head crown, or a top surface of any
club type with the club in a standard address position. Hot
spots are visually distracting, and tend to promote club head
misalignment or reduce golfer confidence in club head align-
ment. Suitable methods are described for reducing or elimi-
nating such hot spots, typically so as to produce substantial
areas of uniform visual intensity as viewed by a player with a
club in a normal address position. As used herein, a “light
diffusing region” of a club head refers to a portion of a club
head surface over which reflected/diffused light intensity
directed to a golfer with the golf club in a normal address
position is at least 20%, 30%, 40%, 50%, 60%, 70%, 80%, or
90% of a maximum intensity of such reflected or diffused
light. To promote accurate club head alignment without the
visual impairment and distraction associated with hot spots,
such diffusing regions can occupy substantial portions of an
upward facing club head surface. A representative method for
determining such light diffusing regions used in characteriz-
ing some embodiments is described below.

[0091] Referring to FIG. 9A, a club or club head 902 is
situated on a flat surface (typically a work surface such as a
table top or floor) with a club crown 904 or other club top
surface facing a light source 906 such as a FEIT Electric 15 W
compact fluorescent lamp (CFL) having an A-type bulb and
emitting light with a color temperature of 2700 K. The club
head 902 is adjusted so that a hot spot or center of specular
reflection or diffuse reflection from the crown 904 or club top
surface appears near the center of the surface. The crown 904
can be imaged with a digital SLR camera 908 such as a
CANON EOS REBEL XTi with an /5.6 zoom lens set to have
a focal length of between 56 and 64 mm. Image resolution of
1936 (w)x1288 (h) pixels is convenient. Shutter speed can be
varied based on the intensity of light received from the club
head to avoid detector saturation as described below. Images
can be captured in an sRGB color format. The camera is
secured to a tripod, and the camera, club head, and light
source is enclosed in a black light tent to reduce the effects of
light from sources other than the light source 906.

[0092] For a putter type club, the arrangement of F1IG. 9A is
used and the light source 906 is situated so as to provide an
illumination distance of about 27 inches from the club along
an axis 912, and the club head surface is situated about 23
inches from the camera sensor along an axis 914. The light
source 906 and the camera sensor 908 are separated by a
distance 916 of about 24 inches.

[0093] FIG. 9B illustrates a second test setup for metal-
wood club heads where the light source 906 is positioned
virtually directly over the club head 902. The light source 906
is situated so as to provide an illumination distance of about
22 inches from the club along an axis 918, and the club head
surface is situated about 27 inches from the camera sensor
along an axis 922. The light source 906 and the camera sensor
908 are separated by a distance 9920 of about 18 inches.
[0094] Image data from the camera 908 is provided to a
computer system 918 or other processing system for analysis
using MATL.AB mathematical analysis software, but other
processing systems and software can be used.
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[0095] Exposures are set by adjusting image intensity so
that maximum pixel intensity value is non-saturated and
within a range of greater than 90% and less than 100% of
maximum intensity value for the camera sensor. The camera
908 can be set to provide RGB values in a range of 0 to 255.
A saturated pixel would have pixel values (255, 255, 255)
while a non-saturated pixel would have values of, for
example, (254,254, 254). Intensity is computed as a weighted
sum 0.2989*R+0.5870*G+0.1140*B based on R, G, B values
provided by the camera 908 using MATTL.AB’s rgh2gray func-
tion which converts image data to HSV color space, and
produces “V” values or luminance values which are referred
to herein as intensities. Pixel intensities can be deemed
acceptable when peak pixel intensity is greater than 229.5 and
less than 255. To obtain suitable image intensities, images can
be obtained using auto focus and averaging metering mode,
and the shutter speed set for Exposure Value (EV) 0. An image
is then obtained, and camera histogram mode used to identify
saturation. If any saturated pixels are detected, the shutter
speed can be doubled (i.e. the exposure time halved), and a
new image acquired. This process can be repeated as needed.
Even after saturation is eliminated, additional images could
be acquired at a faster shutter speed to confirm that saturation
has been eliminated.

[0096] Intensity images can be evaluated by selecting a
pixel having a maximum intensity and establishing an image
radius that is the longest radius that can be extended from the
maximum intensity pixel to the image border. A pixel radius
can be defined as a horizontal distance from the crown loca-
tion associated with the maximum intensity pixel to an edge
of'the crown surface along an image radius. For convenience,
this distance can also be referred to as an effective plan radius
(EPR) as this distance is associated with an apparent crown
extent as shown in a plan view of a club head (i.e., looking
downward with the club in standard address position). In
certain embodiments, a crown effective length can be defined
as a length of a longest of a plurality of pixel radii from the
brightest intensity location to the edge of a crown surface. In
other embodiments, an effective crown region or zone can be
defined as being a region of the crown surface that contains
the longest pixel radius and the surface area between the
longest pixel radius and the two adjacent pixel radii at angles
of 30 degrees with respect to the longest pixel radius so as to
form a “slice” or triangular area wherein a secondary location
on the crown a distance of at least 50% at any given pixel
radius within the effective crown region is associated with an
reflected intensity that is at least 20%, 30%, 40% or 50% of
the highest reflected intensity. In other words, a zone of crown
intensity is defined from the crown eftective length in a direc-
tion of 30 degrees and negative 30 degrees from the crown
effective length orientation, the zone of crown intensity being
greater that at least 20%, 30%, 40% or 50% of the highest
reflected intensity

[0097] Intensity values can be scaled by dividing by 255 to
be positive and less than 1. Point values along lines at angles
of 0, 30, 60, 90, 120, 150, 180, 210, 240, 270, 300, and 330
degrees extending from the maximum value pixel a distance
of the image radius are obtained by interpolation of pixel
values. These point values can be plotted to characterize a
light diffusing region or to locate undesirable hot spots.
Unless stated otherwise, image intensities were obtained in
this manner for the examples described below. It will be
appreciated that an image radius established in this manner
generally extends beyond a club head surface. A crown effec-
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tive length can be defined as a longest distance from the crown
location associated with the maximum intensity pixel to a
crown perimeter along which a light intensity is measured. In
other embodiments, the crown eftective length can be defined
as a specific pixel radius selected from a plurality of pixel
radii according to orientation or length characteristics of the
pixel radii. In addition, the crown effective length can be
selected to define a ratio of a second point location (number of
points) along the crown effective length from the maximum
intensity point to a total number of points along the crown
effective length to the crown perimeter.

Selected Wood Type Club Head Intensity Profiles

[0098] For purposes of illustration, intensity profile results
for selected club heads are described. For convenience,
examples include both contrast-enhanced clubs and conven-
tional clubs to illustrate differences. In addition, CIELab data
and gloss values are provided for selected embodiments asso-
ciated with contrast-enhancement as well as some conven-
tional club heads.

[0099] A representative intensity contour map associated
with a conventional glossy black club head crown (club 1) is
providedin FIG. 10. The graph of FIG. 10 plots relative image
intensity about axes extending along a plurality of angles (0 to
330 degrees in 30 degree increments) on the club head crown
as shown in FIG. 11. In addition, FIG. 11 also includes rep-
resentative contour lines associated with constant relative
surface brightness. The contour lines are provided for conve-
nient illustration only, and actual contour line locations are
based on data such as that used in FIG. 10. FIG. 10 show that
relative surface intensity declines from its maximum value to
near zero in fewer than about 5 points along the pixel radius.
A crown portion in which relative intensity is greater than
about 0.7 has a radius of less than about 4 points, indicative of
a hot spot associated with this conventional club’s glossy
crown. The remainder of the crown appears dark, having a
relative intensity of less than 0.004. Thus, this conventional
crown has a pronounced hot spot on an otherwise dark sur-
face.

[0100] FIGS. 12-13 illustrate hot spot reduction and an
enlarged light diffusing area associated with application of a
matte coating to a crown (club 2) similar to that associated
with FIGS. 10-11. Considerable spreading of the crown hot
spot is apparent, with relative intensity dropping to near zero
over about a 20 point radius, and a crown effective length
associated with an intensity of greater than about 0.7 is based
on a distance corresponding to about 10 points in FIGS.
12-13. Nevertheless, a substantial portion of this matte crown
has low intensity (less than 0.05 at points greater than 25) with
the exception of a slight increase in intensity near the crown
perimeter.

[0101] FIG. 14 is a graph of crown intensity and FIG. 15 is
an intensity contour map for a metal wood driver (club 3)
crown surface that is provided by a contrast-enhancing coated
that includes a primer layer, a white base coat of thickness
0.001251in. or about 0.001-0.002 in., a pearl layer of thickness
0.0008 in. or about 0.0007-0.0009 in., and a topmost matte
clear layer of thickness 0.0008 in. or about 0.0007-0.0009
inches. Representative club heads have volumes greater than
400 cm?® and crown thicknesses of between 0.7 and 1.0 mm, or
0.8 and 0.9 mm. In some examples, metalwoods have vol-
umes of at least 400 cm® and crowns of thickness less than or
equal to about 0.8 mm over more than 40%, 50%, or 60% of
the crown surface area. Alternatively, crown thickness can be
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less than 1.0 mm, 0.9 mm, or 0.85 mm over 40%, 50%, or 60%
of the crown surface area. In one embodiment, the base coat
thickness is the thickest layer of the individual coating layers
to achieve a desired diffusivity. In another embodiment, the
primer coat has a thickness of about 40-60 um, the paint layer
has a thickness of about 75-95 pum, and the clear coat layer has
a thickness of about 105-125 pm.

[0102] Considerable improvement is apparent, with rela-
tive intensity dropping to about 0.7 of a maximum value at
about 20-40 points, and not approaching zero except when the
club head perimeter is reached. With reference to FIG. 15, it
will be appreciated that along radii at some angles, the relative
intensity reduction is primarily associated with proximity to
the crown perimeter, indicating that such a crown would have
a substantially uniform light diffusing appearance over a
large surface portion. Indeed, crown intensity does not drop to
zero as with a conventional, glossy crown. The diffusing
surface of this crown tends to reduce hot spots and the white
surface treatment tends to increase surface intensity over that
of a black crown, producing the substantially uniform crown
intensity.

[0103] FIGS. 16-17 are graphs of crown intensity for two
conventional metal wood type clubs (club 4 and club 5,
respectively) that are provided with surfaces that are not
black. As with the conventional glossy black crown of FIGS.
10-11, crown intensity decreases rapidly from a relative
intensity maximum to about 0.7 at less than about 5-8 points.
In addition, perimeter portions of the crown (points greater
than about 15) have intensities of less than about 0.1. Thus,
these conventional clubs also exhibit pronounced and visu-
ally distracting hot spots.

[0104] FIGS. 18-19 provide intensity data and contour
maps for a conventional solid composite construction fairway
wood (club 6). By virtue of its composite construction and a
cream-colored appearance, hot spots do not appear. As this
club is a solid composite, its club face is also a composite face
of similar appearance to the crown, in contrast to the metal
woods described above that have metallic striking faces.
[0105] FIG. 20 is a graph of intensity data for another
conventional metal type driver (club 7) having a light (non-
black) crown. As is readily apparent, this club too exhibits a
significant hot spot.

[0106] FIG. 21 is a summary graph illustrating crown
reflected light intensity for a variety of wood type club heads
as described above. For each club head, data along a pixel
radius at O degrees was selected.

Selected Wood Type Club Head Colorations

[0107] CIELab coordinates for the club head crowns asso-
ciated with FIGS. 10-20 are provided in Tables 1 A-1B below.
Larger L* values appear brighter, and smaller absolute values
of a* and b* are associated with more color neutral appear-
ance. In addition, small values of chroma (C*) are accord-
ingly also associated with a more color neutral appearance.
As noted above, the composite club head associated with
FIGS. 18-19 has relatively large b* and C* values, as well as
a relatively low L* value. Thus, this club appears cream
colored, and not white. The remaining conventional club
crowns also have low L* values, and thus do not have a bright
white appearance, and do not provide the contrast-enhance-
ment available with the diffusing white club associated with
FIGS. 14-15 which has an L* value of 93 and a C* value of
less than 1.3, indicating a bright white, color neural appear-
ance. This club head can also be configured to have a semi-
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gloss surface with gloss values in ranges from 10-70, 20-60,
30-50, or 35-45 gloss units or any other sub-range within the
semigloss range defined above. In addition, club head crowns
can also be configured to have lower gloss values (in the low
gloss range). While such club head crowns can provide
enhanced contrast and do not tend to exhibit hot spots, such
low glosses tend to appear chalky and may not appeal to some
golfers for this reason.

TABLE 1A

CIELab values for crowns of selected wood-type golf clubs.

Club Identifier

4 3

Tlluminant D65 A F2 D63 A F2
L* 7574 76.03  75.98 93.17 93.04 93.11
a* 0.40 1.12 023 -1.22 -1.06 -0.74
b* 3.59 3.87 414 0.20 -0.28 0.03
C* 3.62 403 415 1.24 1.10 0.74
h 83.64  73.81 86.80 170.83 195.04 17797

TABLE 1B

CIELab values for crowns of selected wood-type golf clubs.

Club Identifier

6 7
Illuminant D65 A F2 D65 A F2
L* 67.06 67.95 67.76 81.44 81.74 81.71
a* -2.09 1.99 -1.60 1.02 1.38 0.66
b* 17.97 17.74 2043 2.68 3.10 3.14
C* 18.09 17.85 20.50 2.87 3.39 3.21
h 96.63 83.60 94.49 69.19 66.02 78.14

Striking Face Characteristics

[0108] A contrast-enhanced crown provides the golfer with
superior visibility of a club head at address, increases the
apparent (visual) size of the club head, and eliminates or
reduces distracting hot spots. With such a club head, the
golfer can better visualize ball/club alignment at address. To
further improve golfer perception, a club head with a contrast
enhanced crown can be provided with a contrasting striking
face so that a top portion of a crown/striking face boundary
becomes more apparent. For a white, diffusing crown, a dark
or black appearing striking face can be used. CIELab values
for a representative black striking face as well as several
conventional clubs referred to above are included in Table 2.
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TABLE 2
CIELab values for various club striking faces.
Club Identifier
4 3 6

Illuminant D65 A 52 D65 A F2 D65 A 52
L* 39.66 3991 39.82 25.39 25.32 2535 66.12 67.01 66.80
a* 0.43 1.18 0.26  -0.20 -0.38 -0.15 -1.78 2.18 -1.40
b* 2.93 3.16 3.36 -0.65 -0.73 -0.72 17.47 17.34 19.87
Cc* 2.96 3.37 3.37 0.67 0.82 0.74 17.56 17.48 19.92
h 81.55 69.49 85.58 25297 242.67 258.53 095.81 82.82 94.04
[0109] Referring to Tables 1-2, a contrast enhanced club perpendicular to the hosel plane and the horizontal plane

crown coupled with a black or other contrasting striking face
can have a crown-face brightness difference AL of about 68,
but greater or lesser differences can be used, for example,
differences of about 20, 40, 50, 60, or 70 can be provided. The
higher the AL value between the crown and face, the easier it
will be for the golfer to align the face angle at the address
position. In one embodiment, a AL, of greater than 40 is
preferred. In another embodiment, a AL of greater than about
50 or 60 is even more preferred to provide a very high contrast
from the crown to face.

[0110] With reference to FIG. 22, a representative club
head 1000 includes a hosel end 1002, a crown 1004, and a
striking face 1005. A top edge 1006 of the striking surface is
adjacent a portion of the crown 1004 that is forward facing
and defines an upper crown/striking face boundary. As shown
in FIG. 22, the club head is situated in an address position
with reference to a horizontal surface 1010. A second plane
1012 is parallel to a first plane 1014. The first plane 1014 is
tangent to the hosel end 1002 and the second plane 1012 is
offset towards the horizontal surface 1010 along a hosel axis
1016 by an offset distance of 15 mm. The hosel axis 1016 is
contained within a hosel plane that is perpendicular to the
horizontal surface 1010. In other words, the hosel plane is
parallel to the page surface and contains the hosel axis 1016.
The hosel axis 1016 and the second plane 1012 intersect at a
first intersection point. A first vertical plane s0 is taken
through the first intersection point p0. The first vertical plane
s0 is perpendicular to the hosel plane. As shown in FIG. 10,
the first intersection point p0 corresponds to an intersection of
the first vertical plane s0, the second plane 1012, and the
striking face 1005 surface. In other words, the first face inter-
section point p0 is contained within the striking face 1005, the
second plane 1012, and the first vertical plane s0. A plurality
of crown/striking face boundary points pl, . . ., p6 can be
evenly or otherwise spaced along the top edge 1006 of the
striking surface 1005. In some examples, such points are
equidistant as measured along a horizontal direction parallel
to the horizontal surface 1010. A point p7 identifies a most
distant portion of the club head 1000 on the toe end of the club
head 1000. A toe-end plane or seventh vertical plane s7 is
defined to be tangent at the toe end point p7 and is perpen-
dicular to the hosel plane.

[0111] With the first vertical plane s0 and the seventh ver-
tical plane s7 defined as above, a face distance f, between the
two planes s0, s7 is determined in a horizontal direction along
the ground plane 1010. The face distance £, is evenly divided
into seven horizontally equidistant regions by planes sl .. . s6.
As shown in FIG. 22, planes s0, . . ., s7 are defined as planes

1010 and contain points po0, . . ., p7 located on the striking
surface 1005, respectively. Each dividing plane s1 . . . s6
contains a respective contrast point p1 . . . p6 located near the
face to crown transition region. The contrast points pl . .. p6
correspond to points on the face associated with color transi-
tions from a dark color to a light color of the crown. A
transition from a dark color to a light color can be defined as
“high contrast” if the L* values between face and the crown
differ by more than 50. In some embodiments, the L* values
between the crown color and the face color differ by more
than 60 or 65.

[0112] In some embodiments, the difference in L* values
between the crown and the face is high contrast, as defined
above, for more than about 14.3% of the face distance £, (at
least one of the equidistant regions is high contrast). In other
embodiments, the difference in L* values between the crown
and the face is high contrast, as defined above, for more than
about 28.6% of the face distance f, (at least two of the equi-
distant regions are high contrast). In other embodiments, the
difference in L* values between the crown and the face is high
contrast, as defined above, for more than about 42.9% of the
face distance f; (at least three of the equidistant regions are
high contrast). In other embodiments, the difference in L*
values between the crown and the face is high contrast, as
defined above, for more than about 57.1% of the face distance
f, (at least four of the equidistant regions are high contrast). In
other embodiments, the difference in L* values between the
crown and the face is high contrast, as defined above, for more
than about 71.4% of the face distance f; (at least five of the
equidistant regions are high contrast). In other embodiments,
the difference in L* values between the crown and the face is
high contrast, as defined above, for more than about 85.7% of
the face distance f;, (at least six of the equidistant regions are
high contrast) In other embodiments, the difference in L*
values between the crown and the face is high contrast, as
defined above, for more than about 99% of the face distance
f, (at least six of the equidistant regions are high contrast
along with a significant portion of the seventh equidistant
region)

[0113] The equidistant regions of high contrast mentioned
above can be contiguous across the face to crown transition or
they can be spaced apart from one another in alternating or
random fashion across the face to crown transition. In one
embodiment, six out of the seven equidistant regions contain
a high contrast crown to face transition across the entire
horizontal distance (measured along f,)) within each region. In
some embodiments, two, three, four, or five out of the seven
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equidistant regions contain a high contrast crown to face
transition across the entire horizontal distance within each
region.

[0114] Inthe view of FIG. 22, the planes s0, . . ., s6 define
respective projection crown lengths 1031-1036 and striking
face projection lengths 1041-1046 that extend along the pro-
jections of the crown and the striking surface into the hosel
plane (i.e., into a plane parallel to the drawing sheet. In typical
examples, the crown 1004 is configured to be a white diffuser
as described above, and the striking face 1005 is configured to
be a dark or black diffuser with the exception of scorelines or
striking face ornamentations. In representative examples, a

CIELab values for various putter configurations are summa-
rized in Tables 4-5. Table 4 contains data for conventional
putters, and Table 5 contains data for contrast-enhanced
putter heads similar in shape to the putter head of FIGS.
1A-1D.

TABLE 4

CIELab coordinates for selected conventional putters.

T Ry Putter Identifier
set of such crown and striking face projection lengths
includes projection lengths for which ratios of a striking face
projection length to a corresponding crown projection length 14 27
are in a range of from about 3:2 to about 10:1, and a set of
evenly space projections includes ratios in this range, or Illuminant D65 A. F2 D65 A F2
ranges of 2:1 to 8:1 or 3:1 to 7:1.
. . L* 86.61 86.66  86.68 9217 9171 9178
Selected Putter Intensity Profiles and Colorations
a* -1.04  -036  -0.66 -225 -244 -1.53
[0115] Some representative putter intensity profiles, - 299 196 250 —290  -391  -3.62
CIELab color values, and gloss data are provided below for
. C* 2.52 1.99 259 368 461 393
contrast-enhanced putters as well as conventional putters. In
some embodiments, putter top surfaces are painted, coated, or h 11442 100.52 10489 23218 237.97 247.12
otherwise prepared to have color values similar to those asso-
ciated with a golf ball. Representative CIELab values for golf
balls are provided in Table 3 below.
TABLE 3
CIELab values for three types of golf balls having a white appearance.
Ball Identifier
1 2 3
lluminant D65 A F2 D65 A F2 D65 A F2
L* 91.34 9041 9045 9137  90.61  90.67 91.32 9041  90.44
a* -1.78  -3.18 -077 -191 -282 -0.85 -181 -315 -0.82
b* -9.69 -11.31 -12.03 -7.39 -892 -941 -9.40 -1097 -11.66
c* 9.86 1175 1205  7.63 936 945 957 1142  11.69
h 259.57 25430 26632 25554 25248 264.86 259.08 25398 265.97
TABLE 5
CIELab coordinates for selected contrast-enhanced putters.
Putter Identifier
9 12 10 11
lluminant D65 A F2 D65 A F2 D65 A F2 D65 A F2
L* 64.37 6435 6438  89.33 8895  89.02 91.68  91.21 9125 2461 2455  24.58
a* -033  -0.27 -023 -1.83 -2.07 -1.19 -2.69 -2.57 -180 -0.04 -024 -0.03
b* 036 030 043 -243 -323 -297 -224 -335 292 072 -0.76 -0.81
C* 049 040 049 304 38 320 351 422 343 072 079 081
h 131.85 13213 11841 233.00 237.35 24817 219.82 23243 23831 267.18 25236 268.06
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[0116] A top surface of Putter #10 is provided by a primer
coating over which a base coat is applied. A top surface of
Putter #12 is provided by a primer coating, followed by a base
coating that is covered by a matte clear coat. Data for
mechanically similar putter heads with a matte clear coat and
a flat black coating are also provided in Table 5.

[0117] FIG. 23 illustrates surface brightness along 120
degree and 270 degree radii for a putter head having a matte
coating and a gray diffuse appearance (Putter #9). The dips in
normalized intensity around point numbers 10-15 are due to
black alignment grooves, and the intensity decrease at 270
degrees for point numbers 25 and larger appears to be asso-
ciated with a putter head feature corresponding to the rear arc
116 shown in FIG. 1A. Over the remainder of the putter head
top surface, surface brightness remains greater than about
70% of a maximum brightness.

[0118] FIG. 24 illustrates surface brightness along 120
degree and 300 degree radii for a putter head having a white
diffusing coating (Putter #12). The dips in normalized inten-
sity around point numbers 4, 12, and 19 are due to black
alignment grooves. Over the remainder of the putter head top
surface, surface brightness remains greater than about 40% of
a maximum brightness. FIG. 25 illustrates corresponding
representative surface brightness contours and radii orienta-
tions. The contours of FIG. 25 are shown without the surface
brightness decreases in the alignment grooves.

[0119] FIG. 26 illustrates surface brightness along 120
degree and 270 degree radii for a putter head having a white
diffusing coating (Putter #10). The dips in normalized inten-
sity around point numbers 2 and 15 are due to black alignment
grooves. Over the remainder of the putter head top surface,
surface brightness remains greater than about 65% of a maxi-
mum brightness.

[0120] The thickness of the paint coating can vary based on
the type of material being painted. For example, in one
embodiment, a steel body is painted with a primer layer and
white paint layer having a combined thickness of about 45-60
m and a clear coat layer of about 50-60 um. In another
embodiment, an aluminum body is painted with a primer
layer and a white paint layer having a combined thickness of
about 25-40 um and a clear coat layer of about 30-40 pm.
[0121] FIG. 27 illustrates surface brightness along 120
degree and 270 degree radii for a conventional putter head
(Putter #13). The dip in normalized intensity around point
number 14 is associated with club head markings. The surface
brightness varies widely, and drops to less than 35% of a
maximum value over only about 4 points, and remains less
than about 25-30% of a maximum value over a substantial
portion of the surface. Such a brightness curve is indicative of
a pronounced hot spot.

[0122] FIG. 28 is atop perspective view of another conven-
tional putter head 1100 (Putter #14) and FIG. 29 is a graph of
surface brightness. This putter head 1100 includes a set of
periodic grooves such a groove 1102 and the associated sur-
face brightness drops periodically to near zero as a result,
resulting in a reduced apparent intensity when viewed by a
golfer. Brightness contour lines are shown in FIG. 28 absent
the drop offs associated with the grooves.

[0123] The above describes only representative examples
with reference to the shortcomings of conventional club
heads. Embodiments of the disclosed club heads can provide
high contrast and high visibility with respect to typical back-
grounds against which a club head is viewed. For example,
bright white (such as color neutral surfaces with CIELab L*
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of greater than 75 and less than 100, a chroma of less than 2)
provides superior contrast with respect to grass playing sur-
faces. In addition, providing a diffusely reflecting surface
such as a semigloss surface with a gloss of less than about 60
gloss units, visually distracting hot spots can be eliminated or
reduced. In combination with bright white, such a surface
appears to have a uniform high brightness to a golfer. Finally,
a club face that contrast with a bright white upper surface
provides a high face/crown contrast that can be used for shot
alignment. However, it will be appreciated that there are many
club head variations that offer some or all of these advantages,
and the claims are not to be limited so as to require any or all
of these advantages. Therefore, we claim all that is encom-
passed by the appended claims.

We claim:

1. A golf club head, comprising:

a crown having at least an upward facing surface portion
provided with a diffused surface treatment as viewed
from an address orientation, wherein the diffused sur-
face treatment defines a highest reflected intensity loca-
tion onthe crown inresponse to illumination from alight
source situated within a cone of angular radius of about
30 degrees above the crown, further wherein a secondary
location situated on the crown at a distance of at least
20% of a crown effective length from the highest
reflected intensity location has a reflected intensity of at
least 25% of the highest reflected intensity; and

a striking surface situated so as to define an interface with
the crown.

2. The golf club head of claim 1, the crown effective length
is selected from a plurality of pixel radii having a 30 degree
angular spacing and radiating from the highest reflected
intensity location to an edge of the crown.

3. The golf club head of claim 1, wherein the crown effec-
tive length is associated with a toe-to-heel direction.

4. The golf club head of claim 1, wherein a zone of crown
intensity is defined from the crown eftective length in a direc-
tion of 30 degrees and negative 30 degrees from the crown
effective length orientation, wherein the reflected intensity is
atleast 20% ofthe highest reflected intensity within a distance
of at least 20% of the crown effective length from the highest
reflected intensity location.

5. The golf club head of claim 1, wherein the secondary
location is situated on the crown at a distance of at least 30%
of'the crown effective length from the highest reflected inten-
sity location.

6. The golf club head of claim 1, wherein the secondary
location is situated on the crown at a distance of at least 40%
of'the crown effective length from the highest reflected inten-
sity location.

7. The golf club head of claim 1, wherein the secondary
location is situated on the crown at a distance of at least 50%
of'the crown effective length from the highest reflected inten-
sity location.

8. The golf club head of claim 1, wherein the secondary
location is situated on the crown at a distance of at least 60%
of'the crown effective length from the highest reflected inten-
sity location.

9. The golf club head of claim 1, wherein a plurality of
secondary locations are situated on the crown at distances of
at least 50% of the crown effective length along a respective
plurality of pixel radii situated at angles of at least 30 degrees
with respect to each other such that the secondary locations
are situated on the crown a distance of at least 50% of a



US 2012/0094782 Al

respective pixel radii and are associated with reflected inten-
sities of at least 50% of the highest reflected intensity.

10. The golf club head of claim 9, wherein the secondary
locations are situated on the crown a distance of at least 75%
of the respective pixel radii and are associated with reflected
intensities of at least 70% of the highest reflected intensity.

11. The golf club head of claim 1, wherein the diffused
surface treatment is a white surface treatment associated with
a gloss value of less than about 60.

12. The golf club head of claim 1, further comprising a
transparent matte coating situated on at least the upward
facing portion of the crown, wherein the transparent matte
surface is a semigloss or low gloss surface.

13. The golf club head of claim 12, wherein the transparent
matte coating has a gloss value of less than 60 gloss units.

14. The golf club head of claim 1, wherein at least the
upward facing portion of the crown surface has a chroma
value of less than 5.

15. The golf club head of claim 14, wherein at least a top
portion of the face surface adjacent the crown has a black
surface treatment.

16. The golf club head of claim 15, wherein at least the top
portion of the face surface has a gloss value of less than 50
gloss units.

17. The golf club head of claim 15, wherein the black
surface treatment has a chroma of less than one and a bright-
ness of less than 50.

18. The golf club head of claim 1, wherein the face surface
has a black surface treatment having a chroma ofless than 1.0
and a brightness of less than 50, and at least the upward facing
portion of the crown surface has a chroma value of less than
5 and a brightness greater than 85.

19. A metal wood-type golf club head comprising:

a body comprising a face plate positioned at a forward
portion of the golf club head, a sole positioned at a
bottom portion of the golf club head, a crown positioned
at a top portion of the golf club head and a skirt posi-
tioned around a periphery of the golf club head between
the sole and the crown; wherein the head has a golf club
head origin positioned on the face plate at an approxi-
mate geometric center of the face plate, the head origin
including an x-axis tangential to the face plate and gen-
erally parallel to the ground when the head is in an
address position, a y-axis generally perpendicular to the
x-axis and generally parallel to the ground when the
head is in an address position, and a z-axis generally
perpendicular to the x-axis and to the y-axis and gener-
ally perpendicular to the ground when the head is in an
address position, wherein a positive x-axis extends
toward a club head heel, a positive y-axis extends toward
the cavity, and a positive z-axis extends away from the
ground with the head in the address position, wherein at
least a perimeter portion of the crown adjacent a top
portion of the faceplate and having an area that is at least
5% of the crown area has a bright, diffusely reflecting
surface, and at least a top perimeter portion of the face
plate has a dark diftusely reflecting surface area.

20. The golf club head of claim 19, wherein the bright,
diffusely and reflecting portion of the crown is white and
includes at least the upper facing portion of the crown, and the
face plate surface is a dark diffusely reflecting surface.
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21. The golf club head of claim 19, wherein the bright,
diffusely reflecting portion of the crown has a chroma value of
less than 5, and the face plate surface has a chroma value of
less than 1.

22. The golf club head of claim 21, wherein the bright,
diffusely reflecting portion of the crown has a brightness of at
least 80.

23. The golf club head of claim 19, wherein at least a
portion of the crown adjacent a top perimeter of the face plate
has a semigloss surface with a chroma value of less than 10
and a brightness of at least 50.

24. The golf club head of claim 19, wherein the bright
diffusely reflecting surface extends over at least 80% of the
upward facing crown area.

25. The golf club head of claim 19, wherein the crown
surface has a CIELab brightness of between 50 and 100, and
a gloss value of less than 60 gloss units.

26. The golf club head of claim 25, wherein the dark,
diffusively reflecting face plate surface area has a CIELab
brightness of less than 40 and a chroma of less than 10.

27. The golf club head of claim 19, wherein the face plate
has a gloss value of less than 60 gloss units.

28. The golf club head of claim 19, wherein a difference in
L* values between the crown and the face is high contrast for
more than about 14.3% of the face distance.

29. The golf club head of claim 19, wherein a difference in
L* values between the crown and face is high contrast for
more than about 28.6% of the face distance.

30. The golf club head of claim 19, wherein a difference in
L* values between the crown and the face is high contrast for
more than about 42.9% of the face distance.

31. The golf club head of claim 19, wherein a difference in
L* values between the crown and the face is high contrast for
more than about 57.1% of the face distance.

32. The golf club head of claim 19, wherein a difference in
L* values between the crown and the face is high contrast for
more than about 71.4% of the face distance.

33. The golf club head of claim 19, wherein a difference in
L* values between the crown and the face is high contrast, as
defined above, for more than about 85.7% of the face dis-
tance.

34. A putter head, comprising:

a crown having at least an upward facing surface portion
provided with a white diffusing surface treatment as
viewed from an address orientation; and

a striking face that includes a dark surface portion.

35. The putter of claim 34, wherein the crown has a CIELab
L* value of between 50 and 100, a chroma of less than 2, a hue
of'between 235 degrees and 270 degrees, and further wherein
the white diffusing surface treatment extends over at least
90% of the upward facing surface portion and has a gloss that
is less than 60 gloss units.

36. The putter of claim 34, wherein the crown has a CIELab
L* value of between 64 and 93, a chroma of less than 4, and
further wherein the white diffusing surface treatment extends
over at least 80% of the upward facing surface portion and is
a semigloss surface treatment.

37. The putter of claim 34, wherein the crown has a CIELab
L* value of between 88 and 93, a chroma of between 3 and 4,
a hue between 215 and 235, and the white diffusing surface
treatment extends over at least 60% of the upward facing
surface portion and is a semigloss surface treatment.
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