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“Title
METHOD FOR PROCESS]NG A STRIKING PLATE FOR A GOLF CLUB HEAD

' Technical Field
The present invention relates to a method for processing a striking plate for a
golf club head. More speciﬁ.cz;lly,' the present invention relates to a method for forging
a relatively thin metal striking plate for a golf club head.

_ Background Art

When a golf club head strikes a golf bé.ll, large impacts are produced that load
the club head face and the golf ball. Most of the energy is transferred from the head to
the golf ball, however, some energy is lost as a result of the collision. The golf ball is
typically composed of polymer cover materials (such as ionomers) surrounding a
rubber-like core. These softer polymer materials baving damping (loss) properties that
are strain and strain rate dependent which are on the order of 10-100 times larger than
the damping properties of a metallic club face. Thus, during impact most of the energy
is lost as a result of the high stresses and deformations of the golf ball (0.001 to 0.20
inch), as opposed to the small deformations of the metallic club face (0.025 to 0.050

- inch). A more efficient energy transfer from the club head to the golf ball could lead to

greater flight distances of the golf ball. : -

' The generally accepted approach has been to increase the stiffness of the club
head face to reduce metal or club head deformations. However, this leads to greater
deformations in the golf ball, and thus increases in the energy transfer problem.

Some have recognized the problem and disclosed possible solutions. An

example is Lu, U.S. Patent Number 5,499,814, for a Hollow Club Head With
Deflecting Insert Face Plate, discloses a reinforcing element composed of a plastic or
aluminum alloy that allows for minor deflecting of the face plate which has a thickness
ranging from 0.01 to 0.30 inches for a variety of materials including stainless steel,

titanium, KEVLAR®, and the like. Yet another Campau invention, U.S. Patent
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with a ﬁmshed forged stnkmg plate. The method includes heatmg a metal barto a

temperature less than 1000°C for less than 20 minutes, and then pressing the heated
metal bar info an L-shape metal bar. Next, the L-shape metal bar is again heated to a

temperature less than 1000°C for less than 20 minutes, and then pressed into an

intermediate shape face membe_f. Nexf, the intermediate shape face member is glassed

with a ceramic compound. Next, the glassed intermediate shape face member is heated
to a temperature less than 1000°C for less than 20 minutes, and then pressed into a final
face member configuration. '

The method may also includes additional heating and pressing' at even lower
temperatures and at a lowered pressure to finalize the bulge and roll of a striking plate
of the final face member configuration. The preferred metal is titanium, and most
preferably beta-titanium. The multiple heating and pressing provides a thin face with
greater durability. '

Brief Description of the Drawings

FIG. 1 is a front view of a golf club produced according to the present method.

FIG. 1A is a front view of an alternative embodiment of a golf club produced
accofding to the present method. |

FIG. 2 is a top plan view of golf club head of FIG. 1.

FIG. 2A is a top plan view of an alternative embodiment of a golf club produced
according to the present method. ' )

FIG. 3 is a top plan isolated view of the face member of a golfclub head
produced according to the present method with the crown in phantom lines.

FIG. 4 is a side plan view of a golf club head produced according to the present
method. ' '

FIG. 4A is a side plan view of an alternative embodiment of a golf club head
produced according to the present method.

FIG. 5 is a bottom view of a golf club head produced according to the present
method.
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. thickness.

FIG. 6 is a front view of the golf club head produced according to the present

'meth_od_ illustrating the variations in thickness of the striking plate.

FIG. 7 is an isolated top view of the striking plate illustrating the variable face

FIG. 8 is a flow chart of the present method.
FIG. 9 is an exploded view of the components of a golf club head produced
according to the present method. |
FIG. 10 is an isolated view of the face member of FIG. 9.
FIG. 11 is an exploded view of the crown and the connected sole and face
member.
FIG. 12 is a side view of a golf club head immediately prior to impact with a
golf ball. _
* FIG. 13 is a side view of a golf club head during impact with a golf ball.
| FIG. 14isa si_de view of a golf club head immediately after impact with a golf
ball.

Best Mode(s) For Carrying Out The Invention
The present invention is directed at a method for producing a golf club head
with a forged, relatively thin, striking plate thereby allowing for greater compliance of
the striking plate during impact with a golf ball. The compliant striking plate allows for -~
a high coefficient of restitution thereby allowing for greater distance of a golf ball hit
with the golf club head of the present invention. The coefficient of restitution (also
referred to herein as “COR”) is determined by the following equation:

e= ) 2R 4

U, -U,

wherein Uj is the club head velocity prior to impact; U, is the golf ball velocity prior to
impact which is zero; v; is the club head velocity just after separation of the golf ball
from the face of the club head; v, is the golf ball velocityjust after separation of the golf
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ball from the face of the club head; and e is the coefficient of restitution between the
golf ball aﬁd the club face. The values of e are limitéd.betwee'n zero and 1.0 for
systems with no energy addition. The coefficient of restitution, e, for a material such as
a soft clay or putty would be near zero, whi_le' fora perfectly elastic material, where no
energy is lost as a result of deformation, the ?al_ue of e would be 1.0. The present
invention provides a club head having a striking plate or face with a coefficient of
restitution approaching 0.93, as measured under conventional test conditions.

As shown in FIGS. 1-5, a golf club is ge_nerally designated 40. The golf club 40
has a golf club head 42 with a body 44 and a hollow interior, not shown. Engaging the
club head 42 is a shaft 48 that has a grip 50, not shown, at a butt end 52 and is inserted
into a hosel 54 at a tip end 56. An O-ring 58 may encircle the shaft 48 at an aperture
59 to the hosel 54. :

Ihe body 44 of the club head 42 is generally composed of four sections, the

“hosel 54, a face member 60, a crown 62 and a sole 64. The club head 42 may also be
" partitioned into a heel section 66 nearest the shaft 48, a toe section 68 opposite the heel

section 66, and a rear section 70 opposite the face member 60.

The face member 60 is generally comf.oosed of a single piece of forged metal,
and is preferably composed of a forged titanium material. The face member 60
generally includes a striking plate (also referred to herein as a face plate) 72 and a face
extension 74 extending laterally inward from the perimeter of the striking plate 72. The
striking plate 72 has a plui'ality of scorelines 75 thereon. The face extension 74
generally includes an upper lateral extension 76, a lower lateral extension 78, a heel
wall 80 and a toe wall 82. '

The upper lateral extension 76 extends inward, toward the hollow interior 46, a
predetermined distance to engage the crown 62. In a preferred embodifnent, the
predetermined distance ranges from 0.2 inch to 1.0 inch, as measured from the
perimeter 73 of the face plate 72 to the edge of the upper lateral extension 76. Unlike
t_he prior art which has the crown engage the face plate perpendicularly, the present

invention has the face member 60 engage the crown 62 along a substantially horizontal
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plane. Such engagement enhances the flexibility of the striking plate 72 allbwing fora

- greater coefficient of restitution. The crown 62 and the upper lateral extension 76 are

secured to each other through welding or the like along the engagement line 81. As-
illustrated in FIG. 24, in an alternative embodiment, the upper lateral extension 76

engages the crown 62 at a greater distance inward thereby resulting in a weld that is

- more rearward from the stresses of the striking-plate 72 than that of the embodiment of

FIG. 2.

The uniqueness of the present invention is further demonstrated by a hosel.
section 84 of the upper lateral extension 76 that encompasses the aperture 59 leading to
the interior hosel_ 54. The hosel section 84 has a width w that is greater than a width w,

of the entirety of the upper lateral extension 76. The hosel section 84 gradually
transitions into the heel wall 80. The heel wall 80 is substantially perpendicular to the
striking plate 72, and the heel wall 80 covers the interior hosel 54 before engaging a
ribbon 90 and a bottom section 91 of the sole 64. The heel wall 80 is secured to the
sole 64, both the ribbon 90 and the Bottom section 91, through welding or the like.

At the other end of the face member 60 is the toe wall 82 -which arcs from the
striking plate 72 in a convex manner. The toe wall 82 is secured to the sole 64, both the
ribbon 90 and the bottom section 91, through welding or the like.

The lower lateral extension 78 extends inward, toward the hollow interior 46,a

predetermined distance to engage the sole 64. In a preferred embodiment, the

- predetermined distance ranges from 0.2 inches to 1.0 inches, as measured from the

perimeter 73 of the striking plate 72 to the end of the lower lateral extension 78. .
Unlike the prior art which has the sole plate engage the face plate perpendicularly; the
present invention has the face member 60 engage the sole 64 along a substantially
horizontal plane. This éngagement moves the weld heat affected zone rearward from a
strength critical crown/face plate radius region. Such engagement enhances the
flexibility of the striking plate 72 allowing for a greater coefficient of restitution. The
sole 64 and the lower lateral extension 78 are secured to each other through welding or

the like, along the engagement line 81. The uniqueness of the present invention is
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| further demonstrated by a bore section 86 of the lower lateral ex_tension 78 that

encompasses a bore 114 in the sole 64 leading to the interior hosel 54. The bore section

86 has a width ws that is greater than a width w, of the entirety of the lower lateral

extension 78. The bore section 86 gradually transitions into the heel wall 80.

The crown 62 is generally convex toward the sole 64, and engages the ribbon 90
of sole 64 outside of the engagement with the face member 60. The crown 62 may have
a chevron decal 88, or some other form of indicia scribed therein that may assist in
alignment of the club head 42 with a golf ball. The crown 62 preferably has a thickness
in the range of 0.025 to 0.060 inch, and more preferably in the range of 0.035 to 0.043
inch, and most preferably has a thickness of 0.039 inch. The crown 62 is preferably

composed of a hot formed or “coined” material such as a sheet titanium. However,

those skilled in the pertinent art will recognize that other materials or forming processes
may be utilized for the crown 62 without departing from the scope and spirit of the
present invention.

The sole 64 is generally composed of the bottom section 91 and the ribbon 90
that is substantially perpendicular to the bottom section 91. The bottom section 91 is
generally convex toward the crown 62. The bottom section has a medial ridge 92 with
a first lateral extension 94 toward the toe section 68 and a second lateral extension 96
toward the heel section 66. The medial ridge 92 and the first lateral extension 94 define
a first convex depression 98, and the medial ridge 92 and the second lateral extension
96 define a second convex depression 100. A more detailed explanation of the sole 64
is set forth in U.S. Pétent Nl.J_mber 6.007,433, filed on April 2, 1998, for a Sole
Conﬁguratioﬁ For Golf Club Head, which is hereby incorporated by reference in its
entirety. The sole 64 preferably has a thickness in the range of 0,025 to 0.060 inch, and
more preferably 0.047 to 0.055 inch, and most preferably has a thickness of 0.051 inch.
The sole 64 is preferably composed of a hot formed or “coined” metal material such as
a sheet titanium material. However, those skilled in the pertinent art will recognize that
other materials and forming processes may be utilized for the sole 64 without departing

from the scope and spirit of the present invention.
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FIGS. 6 and 7 illustré.te the variation in the thickness of the striking plate 72.
The face plate or striking plate 72 is partitioned into elliptical regions, each having a
diffefent thickness. A central elliptical region 102 preferably has the greatest thickness
that ranges from 0.110 inch to 0.090 inch, preferably from 0.103 inch to 0.093 inch, and
is most preferably 0.095 inch. A first concentric region 104 preferably has the next
greatest thickness that ranges from 0.097 inch to 0.082 inch, prefefably from 0.090 i_nch'
to 0.082 inch, and is most preferably 0.086 inch. A second conceritric region 106
preferably has the next greatest thickness that ranges from 0.094 inches to 0.070 inch,
preferably from 0.078 inch to 0.070 inch, and is most preferably 0.074 inch. A third
concentric region 108 preferably has the next greatest thickness that ranges from 0.090
inch to 0.07 inch. A periphery fegion 110 preferably has the next greatest thickness that
ranges from 0.069 inch to 0.061 inch. The periphery region includes toe periphery

‘region 110a and heel periphery region 110b. The variation in the thickness of the
- striking plate 72 allows for the greatest thickness to be distributed in the center 111 of

the striking plate 72 thereby enhancing the ﬂexibilfty of the striking plate 72 which
corresponds to a greater coefficient of restitution. _
Additionally, the striking plate 72 of the present invention has a smaller aspect
ratio than face plates of the prior art. The aspect ratio as used herein is defined as the
width, “w”, of the face divided by the height, “h”, of the'face, as shown in FIG. 1A. In

one embodiment, the width w is 78 millimeters and the height h is 48 millimeters

giving an aspect ratio of 1.635. In conventional golf club heads, the aspect ratio is
usually much greater than 1. For example, the original GREAT BIG BERTHA® driver
had an aspect ratio of 1.9. The face of the present invention has an aspect ratio that is
no greater than 1.7. The aspect ratio of the present invention preferably ranges from 1.0
to 1.7. One embodiment has an aspect ratio of 1.3. The face of the present invention is
more circular than faces of the prior art. The face area of the striking plate 72 of the
present invention ranges 4.00 square inches to 7.50 square inches, more preferably from
4.95 square inches to 5.1 square inches, and most preferably from 4.99 square inches to

5.06 square inches.
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The club head 42 of the presenf invention also has a greater volume than a club
head of the prior art while maintaining a weight that is substantially equivalent to that
of the prior art. 'The volume of the club head 42 of the present invention ranges from
175 cubic centimeters to 400 cubic centimeters, and more preferably ranges from 300
cubic centimeters to 310 cubic centimeters. The weight of the club head 42 of the
present invention ranges from 165 grams to 300 grams, preferably ranges from 175
grams to 225 grams, and most preferably from 188 grams to 195 grams. The depth of
the club head from the striking plate 72 to the rear section of the crown 62 preferably
ranges from 3.606 inches to 3.74] inches. The height, “H”, of the club head 42, as
measured while in striking position, preferably fanges from 2.22 inches to 2.27 inches,
and is most preferably 2.24 inches. The width, “W”, of the club head 42 from the toe
section 68 to the heel section 66 preferably'r ranges from 4.5 inches to 4.6 inches.

FIG. 8 is a flow chart of the method of the present invention, generally
designated 200. The method 200 commences at block 202 with a metal bar being
provided for forging into a face member 60. The metal bar preferably has a diameter of
1.8 centimeters and is preferably 10 centimeters in length. The metal bar is preferably
composed of titanium, and most preferably alpha-beta titanium. At step 204, the metal
bar is heated in a furnace at a temperature less than 1000°C for less than 20 minutes.
Preferably, the metal bar is heated in a rotary furnace at a temperature between 900 °C
and 970°C, most preferably 920 °C, for between 10 and 17 minutes, preferably 15
minutes. At step 206, the heated metal bar is pressed immediately after removal from
the furnace into an L-shape bar. The L-shape bar, has a smaller portion that is pressed
at substantially a right angle to a larger portion of the metal bar. The pressing is
performed in a conventional press at conventional pressures.

At step 208, the L-shape metal bar is again heated in a furnace at a temperature
less than 1000°C for less than 20 minutes. Preferably, the L-shape metal bar is heated
in a rotary furnace at a temperature Between 900 °C and 970°C, most preferably 920 °C,
for between 10 and 17 minutés,.preferably 15 minutes. At step 210, the heated metal

bar is pressed immediately after removal from the furnace into an intermediate shape
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face member. o

At step 212, the intermediate shape face member is placed in a tumbler for
tumbling to improve the surface condition of the intermediate shape face member. At
step 214, the tumbled, intermediate shape face member is placed in an acidic bath for a
light chemical etching to remove dirt anid other pa:’tiples on the surface. The acidic bath

s preferably composed of a nitric acid, a hydrochloﬁc acid, or a mixture of both. At

step 216, the etched, intermediate shape face member is coated with a conventional
glazing coating, such as DELTAGLAZE 153 available from Acheson Colloids
Company of Michigan, to provide lubrication during the final full pressure pressing to
form the final configuration. | | .

At step 218, the coated, ihtennediate shape face member is heated in a furnace
at a temperature less than 1000°C for less than 20 minutes. Preferably, the coated,
intermediate shape face member is heated in a rotary furnace at a temperature between
900 °C and 970°C, most preferably 920 °C, for between 10 and 17 minutes, preferably

" 15 minutes. At step 220, the heated, intermediate shape face member bar is pressed

immediately after removal from the furnace into a final face member configuration.
The final face member configuration preferably has a variable face thickness as set forth
in FIGS. 6 and 7. Further, the ﬁnal face member configuration has the face extension
with the upper lateral extension 76, the ldwer lateral extension 78, the heel wall 80 and
the toe wall 82. |

At step 222, a hot set operation is begun to ensure that the striking plate 72 of
the final face member conﬁguration has a proper bulge and roll. At step 222, the final
face member configuration is heated in a furnace at a temperature less than 600°C for

less than 20 minutes. Preferably, the final face member configuration is heated in a

furnace at a temperature of 250 °C to 520°C for 15 to 20 minutes, and most preferably

300°C. At step 224, the heated final face member configuration is immediately placed
in a low pressure press for ensuring the proper bul_ge and roll of the striking plate 72.
After step 224, the face member 60 has finished the forging process, and is ready for
assembly: w1th the other components of the golf club head 42.
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FIGS. 9-11 illus'tr'afe a prc:fegre_d_ a;s_cmbl_y of the different cdmponents of the

golf club head 42. Essentially there aré__ four main components, the face member 60, the

" crown 62, the sole 64 and the interior hosel 54. Sub-components include two weight

members 122 and 123 and a decal 88. The face member 60 is formed in the forging
process 200 to-create the striking plate 72 and face extension 74 with the upper lateral
extension 76, the lower lateral extension 78, the heel wall 80 and the toe wall 82. The
aperture 59 is drilled in the hosel section 84 of the upper lateral extension 76, after
forging, and the drilling continues downward to the bore section 86 where the bore 114
is created in the bore section 86. | | |

Next, as shown in FIG. 10, the interior hosel 54 is welded to the hosel section
84 and the bore section 86 in alignment with the aperture 59 and the bore 114. Ina
preferred embodiment, a sold cylinder is welded to the hosel section 84 and the bore
section 86 in alignment with the aperture 59 and the bore 114, and then the solid |
cylinder is reamed to create the hollow interior 118 of the interior hosel 54, as defined
by the hosel wall 120. In an alternative embodiment, the interior hosel may be pre-
reamed prior to welding to the face member 60. Those skilled in the pertinent art will
recognize that methods similar to welding may be employed for attachment of the hosel
54 to the face member 60 without departing from the scope and spirit of the present
invention. Next, the sole 64 is welded to the face member 60 (with attached hosel 54)

- as shown in FIG. 11. The weight members 122 and 123 are attached on the bottom

section 91 of the sole 64, and then the crown 62 is welded to the face member 60 and

the ribbon section 90.

As shown in FIGS. 1:2-14, the compliance of the é_triking plate 72 allows for a
greater coefficient of restitution, in the range of 0.83 to 0.93 under test conditions such
as the USGA test conditions specified pursuant to Rule 4-1e, Appendix II of the Rules
of Golf for 1998-1999. At FIG. 12, the striking plate 72 is immediately prior to striking

-a golfball 140. AtFIG. 13, the striking plate 72 is engaging the golf ball, and

deformation of the golf ball 140 and striking plate 72 is illustrated. At FIG. 14, the golf
ball 140 has just been launched from the striking plate 72.
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Claims » €

1. A method for producing a face member for a golf club head, the method
comprising: | | | |

heating a metal bar to a temperature less than 1000°C for less than 20
minutes; _ |

pressing the heated mefal bar into an L-shape metal bar;

heating the L-shape metal bar to a temperature less than 1000°C for less
than 20 minutes; | _

pressing the heated L-shape metal bar into an intermediate shape face
meﬁlber; . _

| coating the intermediate shape face member with a glazing compound;

heating the coated intermediate shape face member to a temperature less
than 1000°C for less than 20 minutes; and

pressing the heated intermediate shape face member into a final face |

member configuration.

2. The method according to claim 1 wherein heating the metal bar is performed in

a rotary furnace at a temperature of less than 950 °C for a period less than 16 minutes,
wherein heating the L-shape rﬁetal bar is performed in a rotary furnace at a temperature ..
of less than 950°C for a period less than 16 minutes, and wherein heating the

intermediate shape face mémber is performed in a rotary furnace at a temperature of

less than 950 °C for a period less than 16 minutes.

S
(A

i

!
'
i



10

15

20

25

B

3. . The method according to claim 1 wherein the final face member configuration .

comprises a striking plate having an exterior surface, an interior surface and a
perimeter, and a face exterisi_on _extending"laterally inward along the entire perimeter
of the striking plate, the face extension having an upper portion, a lower portion
opposite the upper portion, a heel wall substantially perpendicular to the plate
portion, and a toe wall opposite the heel wall.

4. A method for producing a striking plate for a golf club head, the method

comprising:

heating a titanjum bar to a temperature between 900 °C and 975°C for

less than 20 minutes, the titanium bar has a thickness less than 2 centimeters and a -

length of 10 centimeters;

pressing the heated titanium bar into an L-shape bar;

heating the L-shape bar to a temperature between 900 °C and 975°C for
less than 20 minutes;

pfeséing the heated L-shape bar into an intermediate shape face member;

etching the intermediate shape face member 'chemica_lly in an acidic
bath; _

coating the intermediate shape face member with a glazing compound;

heating the coated intermediate shape face member to a temperature
between 900 °C and 975°C for less than 20 minutes;

pressing the heated intermediate shape face member into a final face
member configuration;

heating the final face member configuration to a temperature less than
600 °C for less than 25 minutes; and

pressing the heated final face member configuration in a press at a low
pressure that is less than the pressure of any of the three previous pressings, the low

pressure pressing ensuring proper bulge and roll of the final face member configuration.
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5. A method for producing a stﬁking plate for a golf club head, the method -
comprising: ' o o o S
heating a metal bar to a temperature less than 1000°C for less than 20
minutes; ' "
pressing the heated metal bar into an L-shape metal,
heéting the L-shape metal bar to a temperature less than 1000°C for less
than 20 minutes; |
pressing the heated L-shape metal bar into an intermediate shape face
member; ‘ |
coating the intermediate shape face member with a glazing compdund;
heating the coated intermediate shape face member to a temperature less
than 1000°C for less than 20 minutes; and
pressing the heated intermediate shape face member into a final striking
plate configuration, the final face member configuration comprising
| a striking plate having an exterior surface, an interior surface and
a perimeter, and
a face extension extendirig laterally inward along the entire
perimeter of the striking plate, the face extension having an-upper portion, a
lower portion opposite the upper portion, a hee] wall substantially perpendicular
to the striking plate, and a toe wall opposite the heel wall.

6. The method according to any of the preceding claims wherein the metal bar is
composed of titanium, titanium alloy, stainless steel or steel.

7. The method according to any of the preceding claims wherein pressing the
heated intermediate shape face member comprises pressing the heated intermediate
shape into a final face member configuration with a variable thickness or a final face
member configuration with a striking plate with concentric regions of varying thickness

with the thickest region in the center.
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8.  The method according to any of the preceding claims wherein the final face |
member configuration has a thickness in the range of 0.010 inch to 0.250 inch. -

9. The methéd according to any of the preceding claims wherein the final face
member configuration has a striking plate comprising a central circular region having a
Base thickness, a first concentric region having a first thickness wherein the base
thickness is greater than the first ﬂ_xi'ckneés, a second concentric region having a second
thickness wherein the first thickness is greater than the second thickness, a third

concentric region having a third thickness wherein the second thickness is greater than

the third thickness, and a periphery région having a fourth thickness wherein the fourth
thickness is less than the third thickness.

-10. A golf club head produced according to the method of any of the preceding

claims.



