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Description

Cross-Reference to Related Applications

[0001] This application is a continuation-in-part of U.S.
Patent Application No. 17/32,488, filed June 29, 2021,
which is a continuation-in-part of U.S. Patent Application
No. 17/222,774, filed April 5, 2021, which is a continua-
tion-in-part of U.S. Patent Application No. 17/122,887,
filed December 15, 2020, which is a continuation-in-part
of U.S. Patent Application No. 16/843,640, filed April 8,
2020, now U.S. Patent No. 10,918,917, which is a con-
tinuation-in-part of U.S. Patent Application No.
16/708,255, filed December 9, 2019, which is a continu-
ation-in-part of U.S. Patent Application No. 16/535,844,
filed August 8, 2019, now U.S. Patent No. 10,926,143,
which is a continuation-in-part of U.S. Patent Application
No. 16/387,859, filed April 18,2019, now U.S. Patent No.
10,695,628, and which are hereby incorporated by ref-
erence in their entireties. To the extent appropriate, the
present application claims priority to the above-refer-
enced applications.

Background

[0002] Theflightcharacteristics of agolfball after being
struck by a golf club are dependent on not only on the
swing of the golf club but also on the golf club itself. For
example, flight characteristics of the golf ball, such as
fades, draws, launch angles, ball spin, and speed are
impacted by the design of the golf club. By adjusting one
or more design properties of the golf club, the flight char-
acteristics of the golf ball can be improved, thereby in-
creasing golf club performance. In some examples, ad-
justing a center of gravity (CG) and/or a moment of inertia
(MOQI) of a head of the golf club through selective weight
placement impacts the flight characteristics of the golf
ball. However, these adjustable weights need to be both
securely attached to the golf club head and selectively
moveable. As such, improvements to adjustable weight
assembilies for golf club heads are desired.

Summary

[0003] In an aspect, the technology relates to a golf
club head including: a body having an outer surface; a
recessed channel defined in the outer surface of the
body; and a weight assembly including: a weight at least
partially disposed within the recessed channel and con-
figured to slide therein; a cover adapted to releasably
secure the weight within the recessed channel, the cover
including: a first end and an opposite second end; a rab-
bet extending at least partially between the first end and
the second end, the rabbet formed by at least two walls
sized and shaped to at least partially receive the weight
and allow the weight to slide therein, wherein one or more
of the at least two walls have a retention rib extending
therefrom, the retention rib elongated in a direction be-
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tween the firstend and the second end and discontinuous
in the elongated direction; and a fastener receiver dis-
posed opposite of the rabbet; and a fastener coupling
the cover to the body at the fastener receiver, wherein
the fastener is configured to move the cover between at
least two positions, a first position whereby the weight is
selectively slidable relative to the body and a second po-
sition whereby the weight is secured relative the body.
[0004] In an example, the retention rib includes a first
rib and a second rib separated by a gap, the gap config-
ured to allow the weight to be at least partially received
within the rabbet. Inanother example, the gap is disposed
proximate the first end of the cover. In yet another exam-
ple, a slitis formed in the weight, the slit slidably engages
with the retention rib. In still another example, the reten-
tion rib extends from an outer wall of the at least two walls
of the cover. In an example, the retention rib is disposed
proximate a distal end of the outer wall. In another ex-
ample, both the first end and the second end of the cover
define an end wall, the end walls of the first and second
ends are devoid of a projection.

[0005] In another aspect, the technology relates to a
golf club head including: a body having an outer surface;
a recessed channel defined in the outer surface of the
body; and a weight assembly including: a weight at least
partially disposed within the recessed channel and con-
figured to slide therein, wherein a slit is defined in the
weight; a cover adapted to releasably secure the weight
within the recessed channel, the cover including: a first
end and an opposite second end; a rabbet extending at
least partially between the first end and the second end,
the rabbet formed by at least an outer wall of the cover,
wherein a retention rib extends from the outer wall and
configured to slidably engage with the slit of the weight;
and a fastener receiver disposed opposite of the rabbet;
and a fastener coupling the cover to the body at the fas-
tenerreceiver, wherein the fastener is configured to move
the cover between at least two positions, a first position
whereby the weight is selectively slidable relative to the
body and a second position whereby the weight is se-
cured relative the body.

[0006] Inanexample,theretentionrib and the fastener
receiver are disposed on opposite sides of the cover. In
another example, the retention rib includes at least two
discrete sections. In yet another example, at least one
hollow is defined in the weight opposite of the slit. In still
another example, the at least one hollow includes a hol-
low fully defined in the weight and a hollow partially de-
fined in the weight. In an example, the rabbet engages
the weight such that the weight moves with the cover
between the at least two positions. In another example,
the fastener is the only component of the weight assem-
bly that extends into an interior cavity of the body.
[0007] In another aspect, the technology relates to a
golf club head including: a body having an outer surface;
a recessed channel defined in the outer surface of the
body; and a weight assembly including: a weight at least
partially disposed within the recessed channel and con-
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figured to slide therein; a cover adapted to releasably
secure the weight within the recessed channel, the cover
including: an outside surface and an opposite inside sur-
face; a first end and an opposite second end, wherein an
end wall is defined at both the first end and the second
end; arabbet extending at least partially between the first
end and the second end, the rabbet sized and shaped
to atleast partially receive the weight and allow the weight
to slide therein, wherein the end walls of the first and
second ends define a terminal end of the rabbet, and
wherein a thickness of the cover at the end walls between
the outside surface and the inside surface is equal to a
thickness of the cover at a midpoint of the rabbet between
the outside surface and the inside surface; and a fastener
receiver disposed opposite of the rabbet; and a fastener
coupling the cover to the body at the fastener receiver,
wherein the fastener is configured to move the cover be-
tween at least two positions, a first position whereby the
weight is selectively slidable relative to the body and a
second position whereby the weight is secured relative
the body.

[0008] In an example, a retention rib configured to en-
gage the weight extends from at least one of the end
walls. In another example, a retention rib configured to
engage the weight extends from both of the end walls.
In yet another example, the retention rib has a square-
shaped cross-section. In still another example, the reten-
tion rib is discontinuous and a gap is formed within the
retention rib. In an example, a length of the rabbet is
about three times a length of the gap of the retention rib.
[0009] This summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.

Brief Description of the Drawings

[0010] Non-limiting and non-exhaustive examples are
described with reference to the following Figures.

FIG. 1 is a perspective view of a sole of a golf club
head with an exemplary weight assembly.

FIG. 2 is a cross-sectional view of the golf club head
taken along line 2-2 in FIG. 1 where the weight as-
sembly is in a locked configuration.

FIG. 3 is a cross-sectional view of the weight assem-
bly taken along line 3-3 in FIG. 2.

FIG. 4 is a cross-sectional view of the golf club head
taken along line 2-2 in FIG. 1 where the weight as-
sembly is in an unlocked configuration.

FIG. 5is a cross-sectional view of the weight assem-
bly taken along line 5-5 in FIG. 4.
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FIG. 6 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 7 is a cross-sectional view of the weight assem-
bly taken along line 7-7 in FIG. 6.

FIG. 8 is a perspective view of the golf club head
with another weight assembly.

FIG. 9 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 10 is a top view of the golf club head shown in
FIG. 9 with a portion of a crown removed.

FIG. 11 is a cross-sectional view of the weight as-
sembly taken along line 11-11in FIG. 9.

FIG. 12 is a cross-sectional view of the weight as-
sembly taken along line 12-12 in FIG. 9.

FIG. 13 is a cross-sectional view of another weight
assembly.

FIG. 14 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 15is a cross-sectional view of the golf club head
taken along line 15-15 in FIG. 14 and showing the
weight assembly.

FIG. 16 is a cross-sectional view of the weight as-
sembly taken along line 16-16 in FIG. 14.

FIG. 17 is a cross-sectional view of the weight as-
sembly taken along line 17-17 in FIG. 14.

FIG. 18 is an exploded perspective view the golf club
head with another weight assembly.

FIG. 19 is a cross-sectional view of the weight as-
sembly taken along line 19-19 in FIG. 18.

FIG. 20 is a partial cross-sectional perspective view
of another weight assembly.

FIG. 21 is another cross-sectional view of the weight
assembly shown in FIG. 20.

FIG. 22 is a perspective view of the sole of the golf
club head with another weight assembly in a locked
configuration.

FIG. 23 is a cross-sectional view of the weight as-
sembly taken along line 23-23 in FIG. 22.

FIG. 24 is a perspective view of the sole of the golf
club head with the weight assembly shown in FIG.
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22 in an unlocked configuration.

FIG. 25 is a cross-sectional view of the weight as-
sembly taken along line 25-25 in FIG. 24.

FIG. 26 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 27 is a cross-sectional view of the weight as-
sembly taken along line 27-27 in FIG. 26.

FIG. 28 is an exploded perspective view of the sole
of the golf club head with another weight assembly.

FIG. 29 is a cross-sectional view of the weight as-
sembly shown in FIG. 28.

FIG. 30 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 31 is a cross-sectional view of the weight as-
sembly taken along line 31-31 in FIG. 30.

FIG. 32 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 33 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 34 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 35 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 36 is a perspective view of the sole of the golf
club head with another weight assembly.

FIG. 37 is an exploded perspective view of the weight
assembly shown in FIG. 36.

FIG. 38 is a cross-sectional view of the weight as-
sembly taken along line 38-38 in FIG. 36.

FIG. 39 is an inside surface view of a cover of the
weight assembly shown in FIG. 36.

FIG. 40 is a cross-sectional view of the weight as-
sembly taken along line 40-40 in FIG. 36 and in a
weight sliding configuration.

FIG. 41 is a cross-sectional view of the weight as-
sembly taken along line 40-40 in FIG. 36 and in a
weight removal configuration.

FIG. 42 is a perspective view of a sole of another
golf club head with another weight assembly in a
locked configuration.
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FIG. 43 is a perspective view of the sole of the golf
club head with the weight assembly shown in FIG.
42 in an unlocked configuration.

FIG. 44 is a cross-sectional view of the golf club head
with the weight assembly taken along line 44-44 in
FIG. 42.

FIG. 45 is a partial perspective cross-sectional view
of the weightassembly taken along line 44-44 in FIG.
42.

FIG. 46 is a bottom view of the golf club head with
another weight assembly.

FIG. 47 is a perspective cross-section view of the
golf club head with weight assembly taken along line
47-47 in FIG. 46.

FIG. 48 is a perspective view of another golf club
head.

FIG. 49 is a bottom view of the club head shown in
FIG. 48 with another weight assembly.

FIG. 50 is a cross-section view of another weight
assembly.

FIG. 51 is a schematic view of the weight assembly
shown in FIG. 50.

FIG. 52 is a top view of a cover of the weight assem-
bly shown in FIG. 50.

FIG. 53 is a side view of the cover of the weight as-
sembly shown in FIG. 50.

FIG. 54 is a bottom view of another golf club head
with another weight assembly.

FIG. 55 is a perspective, cross-sectional, view of the
weight assembly taken along line 54-54 in FIG. 54.

FIG. 56 is a cross-sectional view of a cover taken
along line 54-54 in FIG. 54.

FIG.57 is a perspective view of a weight of the weight
assembly shown in FIGS. 55 and 56.

FIG. 58 is a schematic top plan view of the weight
shown in FIG. 57.

FIG. 59 is a schematic perspective view of an exem-
plary test mule with another weight assembly.

FIG. 60 is a cross-sectional view of the weight as-
sembly taken along line 60-60 in FIG. 59.
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FIG. 61 is another cross-sectional view of the weight
assembly taken along line 61-61 in FIG. 59.

FIG. 62 is a schematic perspective view of another
test mule with another weight assembly.

FIGS. 63A-E are cross-sectional views of the weight
assembly taken along line 63-63 in FIG. 62 and with
a weight in a variety of different positions.

FIG. 64 is another cross-sectional view of the weight
assembly taken along line 64-64 in FIG. 62.

FIG. 65 is a partial perspective view of an exemplary
recessed channel within a body of a test mule.

FIG. 66 is another partial perspective view of the
recessed channel shown in FIG. 65.

FIG. 67 is a schematic perspective view of another
test mule with another weight assembly.

FIG. 68 is a cross-sectional view of the weight as-
sembly in a first configuration taken along line 67-67
in FIG. 67.

FIG. 69 is a cross-sectional view of the weight as-
sembly in a second configuration taken along line
67-67 in FIG. 67.

FIG. 70 is a schematic perspective view of another
test mule with another weight assembly.

FIG. 71 is a partial cross-sectional view of the weight
assembly shown in FIG. 70 in an unlocked configu-
ration.

FIG. 72 is a partial cross-sectional view of the weight
assembly shown in FIG. 70in alocked configuration.

FIG. 73 is a cross-sectional view of another weight
assembly that can be used with the test mule shown
in FIG. 70.

FIG. 74 is an exploded perspective view of another
test mule with another weight assembly.

FIG. 75 is a perspective view of a sole of another
golf club head with another weight assembly.

FIG. 76 is a cross-sectional view of the weight as-
sembly taken along line 76-76 in FIG. 75.

FIG. 77 is a cross-sectional view of the weight as-
sembly taken along line 77-77 in FIG. 75.

FIG. 78 is an exploded view of a cover of the weight
assembly shown in FIG. 75.
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FIG. 79 is a perspective view of the weight assembly
shown in FIG. 75 in a locked configuration.

FIG. 80 is a perspective view of the weight assembly
shown in FIG. 75 in an unlocked configuration.

FIG. 81 is a perspective view of the weight assembly
shown in FIG. 75 in a weight removal configuration.

FIG. 82 is a perspective view of a sole of another
golf club head with another weight assembly.

FIG. 83 is a cross-sectional view of the weight as-
sembly taken along line 83-83 in FIG. 82.

FIG. 84 is a perspective view of a cover of the weight
assembly shown in FIG. 82.

FIG. 85 is a perspective view of the weight assembly
shown in FIG. 82 in a locked configuration.

FIG. 86 is a perspective view of the weight assembly
shown in FIG. 82 in an unlocked configuration.

FIG. 87 is a perspective view of the weight assembly
shown in FIG. 82 in a weight removal configuration.

FIG. 88 is a perspective view of a sole of another
golf club head with another weight assembly.

FIG. 89 is a perspective view of a sole of another
golf club head with another weight assembly in a
locked configuration.

FIG. 90 is a perspective view of the weight assembly
shown in FIG. 89 in an unlocked configuration.

FIG. 91 is a perspective view of the weight assembly
shown in FIG. 89 in a weight adjustment configura-
tion.

FIG. 92 is a cross-sectional view of the weight as-
sembly taken along line 92-92 in FIG. 91.

FIG. 93 is a perspective view of a sole of another
golf club head with another weight assembly.

FIG. 94 is a perspective view of the weight assembly
shown in FIG. 93.

FIG. 95 is a cross-sectional view of the weight as-
sembly taken along line 93-93 in FIG. 93 in a locked
configuration.

FIG. 96 is a cross-sectional view of the weight as-
sembly taken along line 93-93 in FIG. 93 in an un-
locked configuration.
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FIG. 97 is a bottom view of a sole of a golf club head
with another weight assembly.

FIG. 98 is a perspective cross-sectional view of the
golf club head taken along line 97-97 in FIG. 97 and
in an locked configuration.

FIG. 99 is another perspective cross-sectional view
of the golf club head taken along line 97-97 in FIG.

97 and in an unlocked configuration.

FIG. 100 is another bottom view of the sole of the
golf club head shown in FIG. 97.

FIG. 101 is an inside surface view of a cover and a
weight ofthe weight assembly shownin FIGS. 97-99.

FIG. 102 is a side view of the cover and the weight
shown in FIG. 101.

FIG. 103 is another inside surface view of the cover
shown in FIG. 101.

FIG. 104 is a cross-sectional view of the cover taken
along line 104-104 in FIG. 103.

Detailed Description

[0011] The technologies described herein contem-
plate a golf club head, such as a fairway metal, driver, or
other golf club head, that includes an adjustable weight
assembly. Through the weight balance of the golf club
head, the flight characteristics of the golf ball can be im-
proved, thereby increasing golf club performance. In the
examples described herein, the weight assembly ena-
bles for the CG and/or MOI of a head of the golf club to
be adjusted through selective weight placement toimpact
the flight characteristics of the golf ball, such as fades,
draws, launch angles, ball spin, and speed. Additionally
or alternatively, the weight assembly enables for the
swing weight of the golf club head to be adjustable (e.g.,
increasing or decreasing the weight of the club head).

[0012] In examples, the present technologies provide
a golf club head with a recessed channel defined therein.
A slidable weight is disposed at least partially within the
channel and secured therein by a cover and a fastener.
The cover is configured to retain the weight within the
channelindirectly so that the fastener never engages with
the weight. This configuration enables for the size, shape,
and/or density of the weight to be defined so that the CG
and MOI of the golf club head can be finely tuned. Addi-
tionally, the cover includes additional features that in-
crease securement of the weight within the channel and
reduce undesirable rattling or movement during the golf
club swing. Furthermore, the weight assemblies de-
scribed herein allow for the weight to be adjusted quickly
and easily without requiring any component to be fully
detached from the club head. Thereby reducing lost or
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misplaced components during club head adjustment. In
an aspect, the weight is engaged with the cover so that
the two components can move together with respect to
the golf club head. Additionally, the weight is restricted
from tilting relative to the cover so as to reduce or prevent
binding of the weight within the channel.

[0013] FIG. 1 is a perspective view of a sole 102 of a
golf club head 100 with an exemplary weight assembly
104. The golf club head 100 is a metalwood-type golf
club head having a body 106 that includes a striking face
108 positioned towards the front of the club head 100
and having a lower edge 110 and an upper edge 112
(e.g., shown in FIG. 8) each extending between a toe
114 and heel 116 of the club head 100. The sole 102
extends from the lower edge 110 on the bottom side of
the club head 100 and a crown 118 extends from the
upper edge 112 on the top of the club head 100. The sole
102, the striking face 108, and the crown 118 are coupled
together so as to define an outer surface 120 of the body
106 with an interior cavity 122 (shown in FIG. 2) formed
within. A hosel 124 is disposed at the heel 116 and is
configured to couple to a shaft (not shown). In some ex-
amples, a skirt 126 (shown in FIG. 8) may also form a
portion of the club head 100 and is positioned between
the crown 118 and the sole 102. In such examples and
for purposes of this application, the crown 118 may still
be considered to be attached or coupled to the sole 102,
via the skirt 126. Furthermore, the body 106 may form
any type club head, such as an iron-type club head or
hybrid-type club head, as required or desired.

[0014] In operation, the sole 102 generally provides
the lower surface of the club head 100 when the club
head 100 is placed in an address position. The club head
100 defines a center of gravity (CG) and a moment of
inertia (MOI) that impact flight characteristics of a golf
ball (not shown) when hit with the striking face 108. The
weight assembly 104 is coupled to the club head 100
such that the CG and/or the MOI of the club head 100
can be selectively adjusted as required or desired. In the
example, the weight assembly 104 includes a movable
weight 128, a cover 130 configured to secure the weight
128 in place, and a fastener 132 for coupling the weight
assembly 104 to one or more other portions of the club
head 100. In some examples, the weight 128 may be
formed from tungsten. In examples, the weight 128 may
be between about 2 grams to 15 grams. In some specific
examples, the weight 128 may be about 9 grams.
[0015] A recessed elongated channel 134 is formed in
the outer surface 120 of the club head 100. More specif-
ically, the channel 134 is substantially linear and defined
in the sole 102 of the club head 100. In other examples,
the channel 134 may be defined at any other location of
the body 106 (e.g., the crown 118 or the skirt 126) as
required or desired. The channel 134 is sized and shaped
to receive at least a portion of the weight 128 so that the
weight 128 can be slidable therein. In the example, the
channel 134 extends substantially linearly in a toe 114 -
heel 116 direction so that the CG and the MOI of the club
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head 100 can be adjusted (by selectively moving the
weight 128) for fade or draw bias. The channel 134 can
be angularly offset from the plane of the striking face 108
as illustrated in FIG. 1. In other examples, the channel
134 may extend substantially parallel to the striking face
108. In the example, the fastener 132 is positioned prox-
imate to the heel side of the channel 134. In other exam-
ples, the fastener 132 may be positioned at any other
location relative to the channel 134 to enable the weight
assembly 104 to function as described herein. For ex-
ample, at approximately a midpoint of the channel 134
as described in reference to FIG. 26 or proximate the toe
side of the channel 134.

[0016] In operation and through use of the fastener
132,the cover 130is coupled to the body 106 and extends
at least partially over the channel 134 so as to selectively
secure the weight 128 to the club head 100. Additionally,
the cover 130 covers at least a portion of the channel
134 so as to reduce dust and dirt from accumulating
therein. However, the fastener 132 is separate from the
weight 128 and only indirectly (e.g., via the cover 130)
secures the weight 128 to the club head 100. In exam-
ples, the fastener 132 and the cover 130 are adapted to
retain the weight 128 in the channel 134 only by contact
with the cover 130 such that the fastener 132 never en-
gages the weight 128. As described herein, when the
fastener 132 indirectly retains the weight 128, the fasten-
er 132 never engages the weight 128 directly and itis a
separate component (e.g., the cover 130) that directly
engages the weight 128 for securement to the club head
100.

[0017] The cover 130 may be loosened or completely
removed, via the fastener 132, from the club head 100
to enable the weight 128 to slide within the channel 134
and selectively adjust the CG and the MOI as required
or desired. Because the weight 128 is selectively move-
able, the weight assembly 104 (e.g., the fastener 132,
the weight 128, and the cover 130) enables the move-
ment of the weight 128, while also securing the weight
128 to one or more portions of the club head 100 so that
undesirable movement (e.g., during a club swing) is re-
duced or prevented. By separating the fastener 132 from
the weight 128, the size, shape, and/or density of the
weight 128 may be configured so that the CG and the
MOl of the club head 100 may be more finely tuned, there-
by increases the performance of the golf club head 100.
The weight assembly 104 is described further below.
[0018] FIG. 2 is a cross-sectional view of the golf club
head 100 taken along line 2-2 in FIG. 1 and showing the
weight assembly 104 in a locked configuration 136. FIG.
3 is a cross-sectional view of the weight assembly 104
taken along line 3-3 in FIG. 2. Referring concurrently to
FIGS. 2 and 3, when the weight assembly 104 is in the
locked configuration 136, the cover 130 is disposed with-
in the channel 134 and the weight 128 is secured within
the channel 134 such that movement is restricted. In the
example, to lock the cover 130 to the body 106, the fas-
tener 132 may be a threaded bolt that threadingly engag-
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es with a nut 138 positioned within the heel end of the
channel 134. In some examples, the nut 138 may be
integrally formed within the body 106.

[0019] When the cover 130 is in the locked configura-
tion 136, an exterior surface 140 of the cover 130 is sub-
stantially aligned (e.g., flush) with the outer surface 120
of the body 106. Additionally, the fastener 132 defines a
fastener axis 142. In the example, the fastener axis 142
is disposed at an angle 144 relative to a plane 146 that
is normal to the exterior surface 140 of the cover 130
proximate the fastener 132. The angle 144 defines the
orientation that the cover 130 may move relative to the
body 106. The angle 144 may be between about 0° (e.g.,
aligned with the plane 146) and about 88°. In examples,
the angle 144 may be between about 20° and 50°. In one
example, the angle 144 may be about 45°.

[0020] In the example, only a single fastener 132 is
used to couple the cover 130 to the body 106 and the
fastener 132 is positioned at the heel end of the weight
assembly 104. As such, to connect the toe end of the
cover 130 to the body 106, the cover 130 may include
one or more projections 148 that extend from the toe end.
The projection 148 is sized and shaped to be received
within one or more corresponding chambers 150 defined
at the toe end of the channel 134. When the weight as-
sembly 104 is in the locked configuration 136, the pro-
jection 148 is received at least partially within the cham-
ber 150 and engaged therewith. By engaging the cover
130 to the body 106 at a position opposite from the fas-
tener 132, when the weight 128 is positioned away from
the fastener 132, the cover 130 still enables securement
of the weight 128 within the channel 134 and reduces or
prevents movement of the weight 128 in the locked con-
figuration 136. In the example, the projection 148 extends
in the toe-heel direction of the cover 130 and includes at
least one oblique surface 152 that frictionally engages
with a corresponding at least one oblique surface 154 of
the chamber 150. In some examples, the oblique surfac-
es 152, 154 may be substantially parallel to the fastener
axis 142. In other examples, the oblique surfaces 152,
154 may be oriented at a different angle than the fastener
axis 142 (e.g., steeper or shallower angles). Additionally
or alternatively, the projection 148 and chamber 150 may
extend substantially orthogonal to the toe-heel direction
(e.g., in and out of the page of FIG. 2).

[0021] The cover 130 may also be engaged with the
body 106 at one or more intermediate positions between
the fastener 132 and the opposite end. A seat 156 may
protrude into the channel 134 at a location between the
toe end and the heel end, for example, proximate a mid-
point location of the channel 134. The seat 156 is sized
and shaped to be received within a corresponding notch
158 defined in the cover 130. When the weight assembly
104 is in the locked configuration 136, the seat 156 is
received at least partially within the notch 158 and en-
gaged therewith. This engagement of the cover 130 to
the body 106 at a position away from the fastener 132,
also secures the weight 128 within the channel 134 and
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reduces or prevents movement of the weight 128 in the
locked configuration 136. In the example, the seat 156
extends in the toe-heel direction of the channel 134 and
includes at least one oblique surface 160 that frictionally
engages with a corresponding at least one oblique sur-
face 162 of the notch 158. In some examples, the oblique
surfaces 160, 162 may be substantially parallel to the
fastener axis 142. In other examples, the oblique surfac-
es 160, 162 may extend at angle relative to the bottom
of the channel 134 between about 3° and 88°. In one
example, the oblique surfaces 160, 162 may extend at
an angle relative to the bottom of the channel 134 of
about 30°.

[0022] A cam 164 may also protrude into the channel
134 at a location between the toe end and the heel end,
for example, between the seat 156 and the chamber 150.
The cam 164 is sized and shaped to receive within a
corresponding cutout 166 defined inthe cover 130. When
the weight assembly 104 is in the locked configuration
136, the cam 164 is received at least partially within the
cutout 166. The cam 164 and the cutout 166 are de-
scribed further below in reference to FIG. 4.

[0023] In the example, the cover 130 is substantially
L-shaped with a long leg 168 and a short leg 170. In the
locked configuration 136, the long leg 168 forms the ex-
terior surface 140 and the short leg 170 extends within
the channel 134. The channel 134 is formed from two
opposing sidewalls 172, 174 and a bottom track 176 off-
set from the outer surface 120 of the body 106. The long
leg 168 of the cover 130 opposes the track 176 of the
channel 134 and the short leg 170 of the cover 130 is
adjacent to one of the sidewalls 172. The seat 156 and
the cam 164 may protrude from the sidewall 172 of the
channel 134 and the corresponding notch 158 and cutout
166 may be defined in the shortleg 170 of the cover 130.
When the weight 128 is secured within the channel 134
and in the locked configuration 136, the weight 128 is
compressed between cover 130 and one or more walls
(e.g., the sidewall 174 and/or the track 176) of the channel
134. As such, the weight 128 is frictionally secured to
one or more portions of the club head 100 by the weight
assembly 104.

[0024] Additionally, the weight 128 may be slidably
coupled to the cover 130. The long leg 168 of the cover
130 may include a flange 178 extending therefrom. The
flange 178 is sized and shaped to be received at least
partially within a corresponding groove 180 defined in
the weight 128. In the locked configuration 136, a portion
of the weight 128 is not covered by the cover 130 and
exposed within the channel 134 such that the portion
forms part of the outer surface 120 of the body 106. This
enables for the location of the weight 128 within the chan-
nel 134 to be easily determined by visual inspection.
[0025] FIG. 4 is across-sectional view of the club head
100 taken along line 2-2 in FIG. 1 and showing the weight
assembly 104 in an unlocked configuration 182. FIG. 5
is a cross-sectional view of the weight assembly 104 tak-
en along line 5-5 in FIG. 4. Referring concurrently to
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FIGS. 4 and 5, when the weight assembly 104 is in the
unlocked configuration 182, at least a portion of the cover
130 is lifted and raised out of the channel 134 such that
the weight 128 is selectively slidable (e.g., along a toe-
heel direction 184) within the channel 134. In the exam-
ple, the fastener 132 may be coupled to the cover 130
(e.g., with a lock washer 186 (shown in FIG. 16)), so that
the cover 130 moves along the fastener axis 142 (shown
in FIG. 2) upon rotation of the fastener 132. The cover
130 and the fastener 132 may be completely removed
from the body 106 as required or desired so as to com-
pletely remove the weight 128 from the channel 134.
However, in examples, moving the weight assembly 104
between the locked configuration 136 (shown in FIGS. 2
and 3) and the unlocked configuration 182 does not re-
quire that the weight assembly 104 be uncoupled from
the body 106. As such, in the unlocked configuration 182,
the cover 130 may remain coupled to the body 106 so
that it is less likely that the components become lost or
misplaced. In some examples, the fastener 132 and/or
the nut 138 may include a hard stop (not shown) that
prevents the fastener 132 from being completely de-
threaded from the club head 100 as required or desired.
[0026] Since only a single fastener 132 is used to cou-
ple the cover 130 to the body 106 and the fastener 132
is positioned at the heel end of the weight assembly 104,
the cam 164 may be used to assist the toe end of the
cover 130 with lifting from the channel 134 in the unlocked
configuration 182. This enables the weight 128 to more
easily slide to positions away from the fastener 132. In
the example, the cam 164 extends in the toe-heel direc-
tion ofthe channel 134 andincludes atleast one camming
surface 188 that slidingly engages with a corresponding
camming surface 190 of the cutout 166. As the cover 130
moves from the locked configuration 136, where the cam
164 is received within the cutout 166, toward the unlocked
configuration 182, the camming surfaces 188, 190 slide
against one another to lift the toe end of the cover 130.
In some examples, when the weight assembly 104 is in
the unlocked configuration 182, a portion of the cover
130 may be supported on the cam 164. The camming
surfaces 188, 190 may be substantially parallel to the
fastener axis 142.

[0027] Additionally, in the unlocked configuration 182,
the notch 158 may lift away from the seat 156 to disen-
gage the oblique surfaces 160, 162 (shown in FIG. 2). In
the unlocked configuration 182, the notch 158 may lift
partially or completely for the seat 156. The projection
148 may also lift away from the chamber 150. However,
the projection 148 may remain at least partially engaged
with the chamber 150 so that the weight 128 cannot slide
out of the toe end of the cover 130 and remain within the
channel 134 in the unlocked configuration 182. Further-
more, because the weight 128 is engaged with the cover
130 (e.g., the flange 178 and the groove 180), the weight
128 moves with the cover 130 between the locked con-
figuration 136 and the unlocked configuration 182. This
enables the weight 128 to be more easily slidable in the
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unlocked configuration 182.

[0028] In some examples, one or more of the weight
128, the cover 130, and the channel 134 may include
complementary features (e.g., corresponding detents
192 on the cover 130 and recesses (not shown) on the
weight 128) that index the location of the weight 128 to
the channel 134 and/or the cover 130. These comple-
mentary indexing features may provide tactile and/or au-
dible feedback when the weight 128 is moved. Addition-
ally, the complementary indexing features may also pro-
vide increased resistance to the relative movement be-
tween the weight 128 and the channel 134 and/or cover
130 when the weight assembly 104 is in the locked con-
figuration 136.

[0029] FIG. 6 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly 200.
FIG. 7 is a cross-sectional view of the weight assembly
200 taken along line 7-7 in FIG. 6. Certain components
are described above, and thus, are not necessarily de-
scribed further. Referring concurrently to FIGS. 6 and 7,
the weight assembly 200 includes a recessed channel
202 defined within the sole 102 of the body 106 of the
club head 100, however, the channel 202 extends sub-
stantially linearly in a front-rear direction so that the CG
and the MOI of the club head 100 can be adjusted for
launch angle bias. The channel 202 can be substantially
orthogonal to the striking face 108 as illustrated in FIG.
6. In other examples, the channel 202 may extend at
either an acute or obtuse angle relative to the striking
face 108. The weight assembly 200 also includes a sli-
dable weight 204, a cover 206, and a fastener 208. In
this example, the fastener 208 is positioned proximate
to the rear of channel 202 and opposite of the striking
face 108. In other examples, the fastener 208 may be
positioned at any other location relative to the channel
202 to enable the weight assembly 200 to function as
described herein. For example, at approximately a mid-
point of the channel 202 or proximate the striking face
108 side of the channel 202.

[0030] In this example, the channel 202 is formed by
two opposing sidewalls, a cover sidewall 210 and an un-
dercut sidewall 212, and a bottom track 214 offset from
the outer surface 120 of the body 106. A partial wall 216
also extends from the bottom track 214. Here, the cover
206 is located adjacent to the cover sidewall 210 and
includes an angled surface 218. As such, when the
weight assembly 200 is in a locked configuration (e.g.,
FIG. 7), the cover 206 generates a compressive force
220 along the angled surface 218 that acts in both a
downward direction and a transverse direction to secure
the weight 204 between the cover 206 and the undercut
sidewall 212. Accordingly, the weight 204 is frictionally
secured to one or more portions of the club head 100 by
the weightassembly 200 and at least partially underneath
the angled surface 218 and the undercut sidewall 212.
The weight 204 is at least partially trapezoidal in cross-
sectional shape so that the undercuts of the sidewall 212
and the cover 206 assistinretaining the weight 204 within
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the channel 202. Additionally, the cover 206 engages
with the partial wall 216 so that the portion of the cover
206 away from the fastener 208 is restricted from moving
within the channel 202 (e.g., bending or flexing) towards
the undercut sidewall 212. Furthermore, the partial wall
216 is substantially parallel to the fastener axis (not
shown) of the fastener 208 so thatthe cover 206 is guided
between the locked and unlocked configuration. In some
example, the weight assembly 200 may include the
seat/notch interface as described above to further en-
gage the cover 206 within the channel 202 and increase
the securement of the weight 204 to one or more portions
of the club head 100.

[0031] FIG.8is aperspective view of the golf club head
100 with another weight assembly 300. Certain compo-
nents are described above, and thus, are not necessarily
described further. In this example, the club head 100 in-
cludes the skirt 126 positioned between the crown 118
and the sole 102, opposite of the striking face 108. The
weight assembly 300 includes a recessed channel 302
defined within the skirt 126 of the body 106 of the club
head 100 and extends along the rear perimeter of the
club head 100 such that the channel 302 has a curved
shape. The weight assembly 300 also includes a slidable
weight 304, a cover 306, and a fastener 308. In this ex-
ample, the fastener 308 is coupled to the heel 116 side
of the body 106. In other examples, the fastener 308 may
be coupled to the toe 114 side of the body 106 as required
or desired. The weight assembly 300 may include one
or more of the weight assembly features described herein
to enable the CG and the MOI of the club head 100 to
be adjustable for fade-draw bias, while securing the
weight 304 in a locked configuration (as shownin FIG. 8).
[0032] FIG. 9 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly 400.
FIG. 10 is a top view of the golf club head 100 shown in
FIG. 9 with a portion of the crown 118 removed. Certain
components are described above, and thus, are not nec-
essarily described further. Referring concurrently to
FIGS. 9 and 10, the weight assembly 400 includes a re-
cessed channel 402 defined within the sole 102 of the
body 106 of the club head 100 that extends substantially
linearly in the toe 114 - heel 116 direction. The weight
assembly 400 alsoincludes a slidable weight 404, a cover
406, and a fastener 408. The channel 402 includes a
bottom track 410 that the weight 404 is slidable on. In
this example, the fastener 408, and also a nut 412 that
the fastener 408 couples to, are offset from the track 410
and positioned towards the rear of the body 106. By off-
setting the fastener 408 from the track 410, the length of
the track 410 can be extended in the toe-heel direction
so that the weight 404 can be positioned at a greater
number of locations on the sole 102. In other examples,
the fastener 408 may be offset from the track 410 and
positioned towards the front and the striking face 108 of
the body 106 as required or desired.

[0033] In this example, one or more support ribs 414
may extend from the channel 402 and within the interior
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cavity 122 of the body 106. The support ribs 414 are
substantially orthogonal to the length of the channel 402.
The support ribs 414 provide structural strength to the
channel 402 so that the channel 402 is resistant to de-
formation when the cover 406 compresses the weight
404 therein. In some examples, the support ribs 414 may
extend the entire distance between the sole 102 and the
crown 118 within the interior cavity 122.

[0034] FIG. 11 is a cross-sectional view of the weight
assembly 400 taken along line 11-11 in FIG. 9. FIG. 12
is a cross-sectional view of the weight assembly 400 tak-
en along line 12-12 in FIG. 9. Certain components are
described above, and thus, are not necessarily described
further. Referring concurrently to FIGS. 11 and 12, the
weight assembly 400 is illustrated in a locked configura-
tion so that the weight 404 is secured within the channel
402. In this example, the weight 404 includes an elasto-
meric material 416 (e.g., a rubber-based material) that
engages with the channel 402 and/or the cover 406 and
further increase securement of the weight 404 in the
locked configuration. Additionally, the elastomeric mate-
rial 416 decreases rattling of the weight 404 within the
channel 402 during the swing of the club head.

[0035] In this example, the channel 402 is formed from
two opposing sidewalls 418, 420 and the track 410. One
sidewall 420 may include an elongate fin 422 extending
into the channel 402. The weight 404 is sized and shaped
to be received at least partially within the channel 402
and includes a bottom surface 424 that is positioned ad-
jacent to the track 410 and a slot 426 that engages with
the fin 422. Additionally, opposite of the slot 426, the
weight 404 includes a groove 428 that engages with a
flange 430 of the cover 406. The elastomeric material
416 may be coupled to the weight 404 so that the material
416 extends from the bottom surface 424 and also into
the slot 426. In one example, the elastomeric material
416 may be a unitary piece that extends through one or
more holes within the weight 404. In other examples, the
elastomeric material 416 may be adhered to one or more
external surfaces of the weight 404. In still other exam-
ples, at least a portion of the elastomeric material 416
may form the weight 404 itself.

[0036] Inoperation, whenthe cover406 is in the locked
configuration, the flange 430 engages with the groove
428 of the weight 404 and compresses the weight 404
into the channel 402. As such, the elastomeric material
416 may engage with the track 410 and the fin 422 of the
channel 402. By engaging the elastomeric material 416
in more than one location, securement of the weight 404
within the channel 402 increases. This reduces undesir-
able movement and rattling of the weight 404 within the
channel 402. In some examples, the elastomeric material
416 may deform when compressed within the channel
402. Since the cover 406 engages with only a portion of
the weight 404, when the cover 406 is lifted 432 for the
unlocked configuration (not shown), the weight 404 can
rotate 434 within the channel 402 so that the elastomeric
material 416 may disengage from the track 410 and the
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fin422. This rotational movement 434 enables the weight
404 to be more easily slidable within the channel 402
while in the unlocked configuration because the elasto-
meric material 416 is at least partially positioned away
from the channel surfaces. In some examples, the elas-
tomeric material 416 extending from the bottom surface
424 may be only proximate the groove 428 so as to in-
crease rotational movement 434 of the weight 404.
[0037] The cover 406 is substantially L-shaped in
cross-section (see FIG. 12) and receives atleasta portion
of the weight 404 therein. The cover includes a first leg
436 that has the flange 430 and a second leg 438 that is
adjacent to the sidewall 418 of the channel 402. The
flange 430 may be substantially parallel to the second
leg 438 so as to increase the structural rigidity of the
cover 406 in the lengthwise direction. The second leg
438 may extend at least partially within a depression 440
of the track 410 so as to decrease bending of the cover
406 while in the locked configuration. Additionally, in the
example, a projection 442 of the cover 406 may be sub-
stantially cylindrical in shape. The projection 442 is re-
ceived within a corresponding cylindrical chamber 444.
This projection 442 and chamber 444 structure increases
the engagement of the cover 406 with the body 106 in
the locked configuration (as illustrated in FIG. 11). In
some examples, a projection axis 446 of the projection
442 may be substantially parallel to a fastener axis 448.
This orientation guides the movement of the cover 406
between the locked configuration and the unlocked con-
figuration. In some examples, the projection 442 may in-
clude a tapered nose. In this example, the weight 404
and the channel 402 may include complementary fea-
tures 450 that index the location of the weight 404 to the
channel 402.

[0038] FIG. 13 is a cross-sectional view of another
weight assembly 500. Certain components are described
above, and thus, are not necessarily described further.
Similar to the example described in FIGS. 9-12, in this
example, the weight assembly 500 includes a recessed
channel 502 defined within the body 106 of the club head.
The weight assembly 500 also includes a slidable weight
504 and a cover 506. The cover 506 is shown in a locked
configuration and a slot 508 of the weight 504 is engaged
with a fin 510 of the channel 502. However, in this exam-
ple, a bottom surface 512 of the weight 504 is positioned
directly against a track 514 of the channel 502. Addition-
ally, in this example, the bottom surface 512 of the weight
504 includes a hollow 516. The hollow 516 reduces fic-
tional sliding forces on the weight 504, when the weight
assembly 500 is in the unlocked configuration (not
shown). The hollow 516 also enables for the size and
shape of the weight 504 to be formed while maintaining
the required or desired mass and/or density of the weight
504. In some examples, an elastomeric material (not
shown) may be disposed at least partially within the hol-
low 516.

[0039] FIG. 14 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly 600.



19 EP 4 400 184 A2 20

Certain components are described above, and thus, are
not necessarily described further. The weight assembly
600 includes a recessed channel 602 defined within the
sole 102 of the body 106 of the club head 100. The chan-
nel 602 has a substantially curved shape in the toe 114
- heel 116 direction so that the CG and the MOI of the
club head 100 can be adjustable for fade-drawn bias. In
some examples, the curve of the channel 602 matches
the rear perimeter of the body 106, where the sole 102
and the crown 118 are coupled together. The weight as-
sembly 600 also includes a slidable weight 604, a cover
606, and a fastener 608.

[0040] In this example, the fastener 608 is positioned
in the concave area of the curved channel 602 and to-
wards the striking face 108 of the body 106. This position
enables the weight 604 to be positioned adjacent to the
rear perimeter of the body 106 and increase the adjust-
ability of the CG and MOI of the club head 100, when
compared to having the fastener 608 positioned in the
convex area of the curved channel 602 and the weight
604 being closer to the striking face 108. Additionally,
the weight 604 may slide completely from the toe 114
side to the heel 116 side and be located at any position
of the channel 602 even adjacent to the fastener 608. In
other examples, the fastener 608 may be positioned in
the convex area of the curved channel 602 as required
ordesired. The fastener 608 is also positioned at approx-
imately the midpoint of the channel 602. In other exam-
ples, the fastener 608 may be offset from the midpoint
of the channel 602, or two or more fastener 608 may be
used to couple the cover 606 to the body 106 (e.g., at
each end of the channel 602).

[0041] FIG. 15 is a cross-sectional view of the club
head 100 taken along line 15-15in FIG. 14 and showing
the weight assembly 600. FIG. 16 is a cross-sectional
view of the weight assembly 600 taken along line 16-16
in FIG. 14. FIG. 17 is a cross-sectional view of the weight
assembly 600 taken along line 17-17 in FIG 14. Certain
components are described above, and thus, are not nec-
essarily described further. Referring concurrently to
FIGS. 15-17, the weight assembly 600 is illustrated in a
locked configuration and the weight 604 includes a bot-
tom surface 610 and a groove 612. Atab 614 is disposed
adjacent to the groove 612. Additionally, the weight 604
includes an elastomeric material 614. In this example,
the elastomeric material 614 is coupled to the weight 604
and extends from the bottom surface 610 and also into
the groove 612. The elastomeric material 614 is over-
sized relative to the channel 602 (e.g., between a 0.1
millimeter and 1.0 millimeter overlap) so that the material
614 may deform while being compressed within the chan-
nel 602. In other examples, the elastomeric material 614
may be adhered to the exterior surface of the weight 604.
In yet other examples, the elastomeric material 614 may
at least partially form the weight 604 itself.

[0042] The cover 606 is substantially C-shaped with a
flange 616 thatengages with the groove 612 of the weight
604. Additionally, the cover 606 includes a top leg 618
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and a side leg 620 that is opposite of the flange 616. The
top leg 618 has a thickness that is greater than the flange
616 and the side leg 620 so as to increase the structural
rigidity of the cover 606 in a lengthwise direction. The
fastener 608 is coupled to the cover 606 by a lock washer
186 that enables the fastener 608 to rotate relative to the
cover 606 while allowing the cover 606 to move along a
fastener axis 622 to raise and lower the cover 606 relative
to the channel 602.

[0043] Inoperation, when the cover606 is in the locked
configuration, the flange 616 of the cover 606 is engaged
within the groove 612 of the weight 604. This compresses
the weight 604 between the cover 606 and a bottom track
624 of the channel 602. In the locked configuration, the
elastomeric material 614 engages with both the cover
606 and the channel 602 to increase the securement of
the weight 604 to one or more portion of the club head
100. In some examples, a plurality of grooves 626 are
defined within the track 624 that the elastomeric material
614 deforms into the grooves 626 to facilitate securement
of the weight 604 within the channel 602. Additionally,
the tab 614 of the weight 604 may be positioned proxi-
mate the outer surface 120 of the body 106 so that the
position of the weight 604 may be visible. When the
weight assembly 600 is in the unlocked configuration (not
shown), the cover 606 is lifted at least partially out of the
channel 602 so that the weight 604 may be selectively
slidable therein, for example, via the tab 614.

[0044] Each end of the cover 606 may include a sub-
stantially cylindrical projection 628 that is received within
a corresponding cylindrical chamber 630 of the channel
602. The projections 628 extend along a projection axis
632 that is substantially parallel to the fastener axis 622.
This orientation guides the movement of the cover 606
between the locked configuration and the unlocked con-
figuration. In some examples, the projections 628 may
include a tapered nose. Additionally, the chamber 630
may be open into the interior cavity 122 of the body 106
as illustrated in FIGS. 15 and 16. In other examples, the
chamber 630 may be closed off from the interior cavity
122. One or more support ribs 634 may also extend from
the track 624 and within the interior cavity 122 as required
or desired.

[0045] FIG. 18 is an exploded perspective view of the
golf club head 100 with another weight assembly 700.
Certain components are described above, and thus, are
not necessarily described further. Similar to the example
described in FIGS. 14-17, in this example, the weight
assembly 700 includes a recessed channel 702 defined
within the body 106 of the club head 100 and the channel
702 has a substantially curved shape in the toe 114 -
heel 116 direction. In some examples, the curve of the
channel 702 matches the rear perimeter of the body 106,
where the sole 102 and the crown 118 are coupled to-
gether. The weight assembly 700 also includes a slidable
weight 704, a cover 706, and a fastener 708. Ateach end
of the cover 706, projections 710 may extend for engage-
ment within the channel 702.
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[0046] FIG. 19 is a cross-sectional view of the weight
assembly 700 taken along line 19-19 in FIG. 18. Certain
components are described above, and thus, are not nec-
essarily described further. The weight assembly 700 is
illustrated in the locked configuration in FIG. 19 and a
bottom surface 712 of the weight 704 is positioned di-
rectly againstatrack 714 of the channel 702. Additionally,
in this example, the bottom surface 712 of the weight 704
includes a hollow 716. The hollow 716 reduces frictional
sliding forces on the weight 704, when the weight assem-
bly 700 is in the unlocked configuration (not shown). The
hollow 716 also enables for the size and shape of the
weight 704 to be formed while maintaining the required
ordesired mass and/or density of the weight 704. In some
examples, an elastomeric material (not shown) may be
disposed at least partially within the hollow 716.

[0047] Additionally, the cover 706 includes an angled
surface 718 that abuts the weight 704. As such, when
the weightassembly 700is in alocked configuration (e.g.,
FIG. 19), the cover 706 generates a compressive force
720 along the angled surface 718 that acts in both a
downward direction and a transverse direction to secure
the weight 704 between the cover 706 and an undercut
sidewall 722 of the channel 702. As such, the weight 704
is frictionally secured by the weight assembly 700 to one
or more portions of the club head 100.

[0048] FIG. 20 is a partial cross-sectional perspective
view of another weight assembly 800. FIG. 21 is another
cross-sectional view of the weight assembly 800. Certain
components are described above, and thus, are not nec-
essarily described further. Referring concurrently to
FIGS. 20 and 21, the cross-sectional views are substan-
tially along a front-rear direction of the golf club head and,
for example, similar to the examples described above in
reference to FIGS. 16 and 17. The weight assembly 800
includes a recessed channel 802 defined within the body
106. The weight assembly 800 also includes a slidable
weight (not shown), a cover 804, and a fastener 806. In
this example, the channel 802 is defined by a bottom
track 808 and two opposing sidewalls 810, 812. The bot-
tom track 808 includes an elastomeric material 814 cou-
pled thereto and that extends at least partially into the
channel 802. The elastomeric material 814 engages with
the weight and further increases securement of the
weight within the channel 802 in the locked configuration.
Additionally, the elastomeric material 814 decreases rat-
tling of the weight during the swing of the club head. Ad-
ditionally or alternatively, the elastomeric material 814
may be coupled to one or more of the sidewalls 810, 812
as required or desired. In still other examples, the elas-
tomeric material 814 can be coupled to the cover 804.
[0049] In this example, the elastomeric material 814
extends along the longitudinal length of the channel 802.
Ateachend 816 of the elastomeric material 814, a portion
of the material may extend into an undercut area 818
within the channel 802 so as to secure the elastomeric
material 814 within the channel 802. In other examples,
the elastomeric material 814 may be adhered within the
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channel 802 or the cover 804 as required or desired. The
end 816 of the elastomeric material 814 may be offset
820 from a projection 822 of the cover 804 so that the
elastomeric material 814 does not interfere with the
movement of the cover 804 between the locked and un-
locked configurations as described herein.

[0050] FIG. 22 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly 900
in a locked configuration. FIG. 23 is a cross-sectional
view of the weight assembly 900 taken along line 23-23
in FIG. 22. Certain components are described above,
and thus, are not necessarily described further. Referring
concurrently to FIGS. 22 and 23, the weight assembly
900 is illustrated in a locked configuration and includes
a recessed channel 902 defined within the sole 102 of
the body 106 of the club head 100. The channel 902 has
a substantially curved shape in the toe 114 - heel 116
direction so that the CG and the MOI of the club head
100 can be adjustable for fade-drawn bias. In some ex-
amples, the curve of the channel 902 matches the rear
perimeter of the body 106, where the sole 102 and the
crown 118 are coupled together. The weight assembly
900 also includes a toe-side slidable weight 904, a heel-
side slidable weight 906, a toe side cover 908, a heel
side cover 910, and a fastener 912.

[0051] In this example, the fastener 912 is disposed
within the channel 902 and divides the weight assembly
900 approximately in half. By positioning the fastener 912
within the channel 902 the size of the weight assembly
900 on the club head 100 is reduced. Additionally, the
mass of the fastener 912 is moved further rearward from
the striking face 108 than those examples described
above. The weights 904, 906 extend from the inner con-
vex side of the covers 908, 910 as illustrated in FIG. 22.
In other examples, the weights 904, 906 may extend from
the outer concave side of the covers 908, 910 as required
or desired. In this example, two slidable weights 904, 906
are described since the fastener 912 prevents a weight
from sliding completely from the toe side to the head side
of the channel 902 and back. In some examples, the
weight assembly 900 may include only one slidable
weight and the fastener 912 and the covers 908, 910 are
configured to allow the weight to pass between the toe
114 side and the heel 116 side. In other examples, the
weight assembly 900 may include only one slidable
weight that requires the assembly to be completely dis-
assembled so as to move the weight from the toe side
to the head side and back. In still other examples, the
weights 904, 906 may be completely removable from the
channel 902 as required or desired.

[0052] One end of each cover 908, 910 is engaged
with the channel 902, for example, with the projec-
tion/channel interface as described herein, while the oth-
er opposite end of each cover 908, 910 is engaged with
the fastener 912. In the example, the fastener 912 in-
cludes a washer 914 that is disposed below the head.
The washer 914 is a substantially cylindrical flange ex-
tending from the threaded shaft that engages with both



23 EP 4 400 184 A2 24

corresponding groove 916 within the covers 908, 910.
When the weight assembly 900 is in the locked configu-
ration the covers 908, 910 are disposed within the chan-
nel 902 and secured in place with the fastener 912, via
the grooves 916, so that the weights 904, 906 cannot
slide within the channel 902 and are locked in place. Ad-
ditionally, the covers 908, 910 are flush with the outer
surface 120 of the body 106. In some examples, the por-
tion of the covers 908, 910 that define the grooves 916
may extend all the way to a bottom track 918 of the chan-
nel 902 so that overtightening of the fastener 912 is re-
duced or prevented.

[0053] FIG. 24 is a perspective view of the sole 102 of
the golf club head 100 with the weight assembly shown
900 in an unlocked configuration. FIG. 25 is a cross-sec-
tional view of the weight assembly 900 taken along line
25-25 in FIG. 24. Certain components are described
above, and thus, are not necessarily described further.
Referring concurrently to FIGS. 24 and 25, the weight
assembly 900 is illustrated in an unlocked configuration.
When the weight assembly 900 moves from the locked
configuration (shown in FIGS. 22 and 23), the fastener
912 is rotated so as to lift at least partially out of the
channel 902. This movement of the fastener 912 also
lifts the ends of the covers 908, 910 that are engaged
with the washer 914 at least partially out of the channel
902 so as to enable the weights 904, 906 to slide within
the channel 902. In some examples, the weights 904,
906 may be engaged with the respective cover 908, 910
soas tolift away from the track 918 for ease of movement.
[0054] In some examples, the covers 908,910 and the
fastener 912 may be completely removed from the body
106 as required or desired so as to completely remove
the weights 904, 906 from the channel 902. However,
moving the weight assembly 900 between the locked
configuration) and the unlocked configuration does not
require that the weight assembly 900 be uncoupled from
the body 106. As such, in the unlocked configuration, the
covers 908, 910 remain coupled to the body 106 so that
it is less likely that the components become lost or mis-
placed.

[0055] In this example, when the covers 908, 910 are
in the unlocked configuration, the ends of the covers 908,
910 that are opposite of the fastener 912 and engaged
with the channel 902 (e.g., with the projection/channel
interface) remain engaged with the channel 902 and may
form a pivot point that the covers 908, 910 rotate about.
In other examples, the ends of the covers 908, 910 that
are opposite of the fastener 912 may lift at least partially
out of the channel 902 as described herein. For example,
through a cam and cutout interface as described above.
[0056] FIG. 26 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1000. FIG. 27 is a cross-sectional view of the weight as-
sembly 1000 taken along line 27-27 in FIG. 26. Certain
components are described above, and thus, are not nec-
essarily described further. Referring concurrently to
FIGS. 26 and 27, the weight assembly 1000 includes a
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substantially linear recessed channel 1002 defined within
the sole 102. The weight assembly 1000 also includes a
slidable weight 1004, a cover 1006, and a fastener 1008.
In this example, the fastener 1008 may be positioned at
approximately the midpoint of the channel 1002 and off-
set towards the rear of the club head 100. By positioning
the fastener 1008 at a midpoint location, the distance
between the fastener 1008 and the far end(s) of the cover
1006 is reduced so that the engagement between the
cover 1006 and the channel 1002 is increased for se-
curement of the weight 1004.

[0057] Similar to the example described above in ref-
erence to FIGS. 6 and 7, the channel 1002 is formed by
two opposing sidewalls, a cover sidewall 1010 and an
undercut sidewall 1012, and a bottom track 1014 offset
from the outer surface 120 of the body 106. A partial wall
1016 also extends from the bottom track 1014. The cover
1006 is located adjacent to the cover sidewall 1010 and
includes an angled surface 1018. As such, when the
weight assembly 1000 is in a locked configuration (e.g.,
FIG. 27), the cover 1006 generates a compressive force
along the angled surface 1018 that acts in both a down-
ward direction and a transverse direction to secure the
weight 1004 between the cover 1006 and the undercut
sidewall 1012. Accordingly, the weight 1004 is frictionally
secured by the weight assembly 1000 and at least par-
tially underneath the angled surface 1018 and the under-
cut sidewall 1012. Additionally, the cover 1006 complete-
ly engages with the partial wall 1016 via a groove 1020
so that the portion of the cover 1006 away from the fas-
tener 1008 is restricted from moving within the channel
1002 (e.g., bending or flexing) towards the undercut side-
wall 1012. Furthermore, the partial wall 1016 is substan-
tially parallel to the fastener axis (not shown) of the fas-
tener 1008 so that the cover 1006 guides the movement
between the locked and unlocked configuration.

[0058] FIG. 28 is an exploded perspective view of the
sole 102 of the golf club head 100 with another weight
assembly 1100. FIG. 29 is a cross-sectional view of the
weight assembly 1100. Certain components are de-
scribed above, and thus, are not necessarily described
further. Referring concurrently to FIGS. 28 and 29, the
weight assembly 1100 includes a substantially linear re-
cessed channel 1102 defined within the sole 102. The
weight assembly 1100 also includes a slidable weight
1104, a cover assembly 1106, and a fastener 1108. In
this example, the fastener 1108 may be positioned at
approximately the midpoint of the channel 1102 and off-
set towards the rear of the club head 100. As described
above, when the cover assembly 1106 is in the locked
configuration, the cover assembly 1106 is coupled to the
body 106 so that the weight 1104 is be secured within
the weight assembly 1100 without movement or rattling.
In this example, the cover assembly 1106 is a four piece
assembly including a fastener member 1110, two oppos-
ing longitudinal members 1112, and a transverse mem-
ber 1114.

[0059] When the cover assembly 1106 is moved to-
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wards the locked configuration (e.g., FIG. 29), the fas-
tener 1108 is tightened to the body 106. The fastener
1108 engages with the fastener member 1110 and
moves the fastener member 1110 along the fastener axis
(not shown) and into the channel 1102. The fastener
member 1110 has a tapered surface that engages with
both of the longitudinal members 1112 so that as the
fastener member 1110 is pulled down within the channel
1102, the longitudinal members 1112 are also pulled
down within the channel 1102 and generate a compres-
sive force 1116 along an angled surface 1118. The com-
pressive force 1116 acts in both a downward direction
and a transverse direction on the transverse member
1114 to position the transverse member 1114 within the
channel 1102 and compress the weight 1104 between
the transverse member 1114 and a sidewall 1120 of the
channel.

[0060] Additionally, to reduce or prevent pull-out of the
weightassembly 1100 from the body 106, the transverse
member 1114 may engage with an undercut 1122 of the
channel 1102. The compressive force 1116 from the lon-
gitudinal members 1112 lock the transverse member
against the undercut 1122 so as to prevent movement.
Additionally or alternatively, a portion of the weight 1104
may engage with the sidewall 1120 of the channel 1102
so as toreduce pull out of the weight assembly 1100 from
the body 106. Additionally, the fastener member 1110
also pushes the longitudinal members 1112 away from
the fastener 1108 (e.g., arrows 1124) so that ends 1126
of the members 1112 can engage with a corresponding
chamber 1128 in the channel 1102 and also reduce pull
out of the weight assembly 1100 from the body 106.
[0061] FIG. 30 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1200. FIG. 31 is a cross-sectional view of the weight as-
sembly 1200 taken along line 31-31 in FIG. 30. Certain
components are described above, and thus, are not nec-
essarily described further. Referring concurrently to
FIGS. 30 and 31, the weight assembly 1200 is illustrated
in an unlocked configuration and includes a recessed
channel 1202, a slidable weight 1204, a cover 1206, and
a fastener 1208. The structure, size, shape, and orien-
tation of the channel 1202, the weight 1204, and the fas-
tener 1208 may be similar to any of the examples de-
scribed above. In this example, however, a width 1210
of the cover 1206 is extended towards the striking face
108 so that the cover 1206 forms a greater portion of the
sole 102 and does not only cover a portion of the channel
1202.

[0062] In some examples, the cover 1206 may form
greater than or equal to 75% of the surface area of the
sole 102. In other examples, the cover 1206 may form
greater than to equal to 50% of the surface area of the
sole 102. In still other examples, the cover 1206 may
form greater than or equal to 25% of the surface area of
the sole 102. In still further examples, the cover 1206
may be between about 10% and 90% of the surface area
of the sole 102. In other examples, the cover 1206 may
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be between about 25% and 75% of the surface area of
the sole 102.

[0063] By enlarging the cover 1206 of the weight as-
sembly 1200, the golf club head structure that forms the
sole 102 of the body 106 can be reduced. In some ex-
amples, the cover 1206 can be manufactured from a light-
er weight material (e.g., composite materials, plastics,
etc.) than the material that the body 106 is manufactured
from. As such, the weight saved by the configuration of
the sole construction can be used at other locations on
the club head 100 as required or desired and further en-
able adjustment of the CG and MOl of the club head 100
for improving golf ball flight characteristics. In some ex-
amples, the weight saved by the sole construction can
be included back into the slidable weight 1204. For ex-
ample, the cover 1206 may reduce the weight of the sole
construction by 11 grams or more, some or all of which
mass that can then be included at least partially into the
weight 1204.

[0064] The cover 1206 can include a projection 1212
extending therefrom that is configured to engage with a
corresponding chamber 1214 within each end of the
channel 1202 for increasing the structural rigidity of the
cover 1206 connection as described in the examples
above. In one example, the projection 1212 may be sub-
stantially cylindrical and parallel to a fastener axis 1216.
At the opposite side of the cover 1206 from the fastener
1208, the cover 1206 includes a brace 1218 adjacent to
an extended edge 1220 that frictionally engages with the
remaining sole 102 of the club head 100 to secure the
edge 1220 to the body 106. In some examples, the brace
1218 may extend at an angle that is substantially parallel
to the fastener axis 1216 so as to guide the movement
of the cover 1206 between the locked and unlocked con-
figurations as described herein. The brace 1218 may in-
clude one or more brackets 1222 for increasing the struc-
tural rigidity of the brace 1218.

[0065] FIG. 32 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1300. Certain components are described above, and
thus, are not necessarily described further. Similar to the
example described in FIGS. 30 and 31, the weight as-
sembly 1300 includes an enlarged cover 1302 that se-
lectively secures a slidable weight 1304 to one or more
portions of the club head 100. In this example, however,
a fastener 1306 is positioned more towards the striking
face 108 and adjacent to an extended edge 1308 of the
cover 1302. This example increases the securement of
the edge 1308 to the body 106 of the golf club head 100.
In other examples, the fastener 1306 may be positioned
at any other location on the cover 1302 as required or
desired. For example, towards the toe side 114, towards
the heal side 116, centered on the cover 1302, etc.
[0066] FIG. 33 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1400. Certain components are described above, and
thus, are not necessarily described further. Similar to the
example described in FIGS. 30-32, the weight assembly
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1400 includes an enlarged cover 1402 that selectively
secures a slidable weight 1404 to one or more portions
of the club head 100. In this example, however, the cover
1402 has an extended edge 1406 that is substantially V-
shaped. Additionally, the cover 1402 is symmetrical in
the toe 114 - heel 116 direction. In other examples, the
cover 1402 may be asymmetrical in the toe 114 - heel
116 direction as required or desired.

[0067] FIG. 34 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1500. Certain components are described above, and
thus, are not necessarily described further. Similar to the
example described in FIGS. 30-33, the weight assembly
1500 includes an enlarged cover 1502 that selectively
secures a slidable weight 1504 to one or more portions
of the club head 100. In this example, however, the cover
1502 is asymmetrical in the toe side 114 direction. In
other examples, the cover 1502 may be asymmetrical in
the heel side 116 direction as required or desired.
[0068] FIG. 35 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1600. Certain components are described above, and
thus are not necessarily described further. Similar to the
example described in FIGS. 30-34, the weight assembly
1600 includes an enlarged cover 1602 that selectively
secures a slidable weight 1604 to one or more portions
of the club head 100. In this example, however, the cover
1602 has an extended edge 1606 that is substantially C-
shaped. Additionally, the cover 1602 is symmetrical in
the toe 114 - heel 116 direction. In other examples, the
cover 1602 may be asymmetrical in the toe 114 - heel
116 direction as required or desired.

[0069] FIG. 36 is a perspective view of the sole 102 of
the golf club head 100 with another weight assembly
1700. FIG. 37 is an exploded perspective view of the
weight assembly 1700. Certain components are de-
scribed above, and thus, are not necessarily described
further. Referring concurrently to FIGS. 36 and 37, a re-
cessed channel 1702 is defined within the sole 102 of
the body 106 of the club head 100. The channel 1702
has a substantially curved shape in the toe 114 - heel
116 direction so that the CG and the MOl of the club head
100 can be adjusted for fade-draw bias (e.g., the "F" and
"D"indicia on a cover 1706 of the weight assembly 1700).
In the example, the curve of the channel 1702 substan-
tially corresponds to the rear outer perimeter of the body
106, where the sole 102 and the crown 118 are coupled
together, and opposite of the striking face 108. The
weight assembly 1700 includes a slidable weight 1704,
a cover 1706, and a fastener 1708.

[0070] In this example, the cover 1706 is substantially
U-shaped with a toe end 1710 and an opposite heel end
1712. The fastener 1708 is coupled to the cover 1706 by
a lock washer 1714 (e.g., a retainer clip) and it is posi-
tioned on the inner concave side of the cover 1706 at
approximately a midpoint between the ends 1710, 1712.
The fastener 1708 is a threaded bolt that threadingly en-
gages with a nut 1716 formed within the sole 102 of the
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body 106. The lock washer 1714 enables the cover 1706
to linearly move M (e.g., raise and lower) along a fastener
axis 1718 (shown in FIG. 38) with respect to the recessed
channel 1702 upon rotation of the fastener 1708. The
fastener 1708 is offset from the recessed channel 1702
towards the front and the striking face 108 of the body
106. By offsetting the fastener 1708 from the recessed
channel 1702, the length of the recessed channel 1702
can be extended in the toe-heel direction so that the
weight 1704 can be positioned at a greater number of
locations on the sole 102. Additionally, by positioning the
fastener adjacent the inner concave side of the cover
1706, the weight 1704 is disposed closer to the outer
perimeter of the body 106 so that the weight 1704 in-
creases the adjustability of the CG and MOI of the club
head 100.

[0071] Eachend1710,1712ofthe cover 1706 includes
a projection 1720 extending therefrom. The projections
1720 are sized and shaped to be received within a cor-
responding chamber 1722 defined at the ends of the re-
cessed channel 1702 and within the sole 102 of the body
106. The projection 1720 may be substantially cylindrical
in shape and increases the engagement of the cover
1706 with the body 106 so that the weight 1704 is re-
stricted from moving or rattling when secured within the
recessed channel 1702 by the cover 1706. A projection
axis 1724 of the projection 1720 (shown in FIG. 38) is
substantially parallel to the fastener axis 1718 so as to
facilitate guiding the movement of the cover 1706 relative
to the recessed channel 1702.

[0072] In operation, the weight assembly 1700 is se-
lectively moveable between at least three configurations
to enable the CG and the MOI of the club head 100 to
be adjustable. More specifically, in a first or locked con-
figuration, the cover 1706 is at least partially disposed
within the recessed channel 1702 so that the weight 1704
is secured within the channel 1702 and movement is re-
stricted. This locked configuration is illustrated in FIG.
36. When the weight assembly 1700 is in the locked con-
figuration, the projection 1720is received atleast partially
within the chamber 1722 and engaged therewith. By en-
gaging the cover 1706 to the body 106 at its ends 1710,
1712, when the weight 1704 is positioned away from the
fastener 1708, the cover 1706 still enables securement
of the weight 1704 within the channel 1702 and reduces
or prevents movement of the weight 1704 in the locked
configuration. The locked configuration is used when
swinging the golf club head 100.

[0073] Additionally, the weight assembly 1700 can be
positionable into at least two other configurations that
enable the weight 1704 to be selectively slidable with the
recessed channel 1702 and that enable the weight 1704
to be completely removable from the weight assembly
1700 and the club head 100. In a second or weightmoving
configuration, the cover 1706 is partially raised out of the
recessed channel 1702 so that the position of the weight
1704 can be adjusted. However, the weight 1704 is still
retained within the weight assembly 1700 and cannot be
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completely removed from the club head 100. This con-
figuration is illustrated in FIG. 40 and described further
below. In a third or weight removal configuration, the cov-
er 1706 is positioned so that the weight 1704 can be
completely removed, for example, so that a different
weight (e.g., having a different mass) can be used with
the club head 100 so as to adjust the swing weight. This
configuration is illustrated in FIG. 41 and described fur-
ther below. In each of the three configurations, however,
the cover 1706 remains coupled to the body 106 so that
the cover 1706 does not have to be completely removed.
In some examples, however, the weight assembly 1700
may include a fourth configuration (not illustrated),
whereby the cover 1706 is completely removable from
the body 106 as required or desired.

[0074] A partial wall 1726 is disposed within the re-
cessed channel 1702. The weight 1704 has a corre-
sponding recess 1728 (shown in FIG. 38) so that the
weight 1704 can slide along the partial wall 1726. The
partial wall 1726 at least partially prevents the weight
1704 from being completely removed when the weight
assembly 1700 is in the weight moving configuration. In
some examples, the weight 1704 may include at least
one locating feature 1730 (FIG. 37). The feature 1730 is
sized and shaped to engage with one ormore of a plurality
of locating lugs 1732 (shown in FIG. 39) that extend from
the cover 1706 when the weight assembly 1700 is in the
locked configuration. The locating lugs 1732 and feature
1730 facilitate locating the weight 1704 at specific loca-
tions within the recessed channel 1702. In the example,
the locating lugs 1732 are substantially frustoconical in
shape and the locating features 1730 have a correspond-
ing recessed shape. In other examples, the lugs 1732
and features 1730 can have any other shape and/or size
that enable the cover 1706 and the weight 1704 to func-
tion as described herein.

[0075] FIG. 38 is a cross-sectional view of the weight
assembly 1700 taken along line 38-38 in FIG. 36. Certain
components are described above, and thus, are not nec-
essarily described further. As described above, the
weight 1704 is secured within the recessed channel 1702
by the cover 1706. The fastener 1708 positions and se-
cures the cover 1706 to the body 106 of the golf club
head, and thus, the fastener 1708 only retains the weight
1704 indirectly. In some examples, a washer (not shown)
may be positioned on the fastener 1708 and between the
body 106 and the cover 1706. The recessed channel
1702 is formed in cross-section by a bottom track wall
1734 and a side wall 1736 arranged in a substantially L-
shape configuration with a corner 1738. In the example,
the corner 1738 has an angle that is equal to or less than
90°. In another aspect, the corner 1738 has an angle that
less than 90° so that the side wall 1736 is undercut. As
such, when the weight assembly 1700 is in the locked
configuration, the cover 1706 wedges the weight 1704
into the corner 1738 and against the side wall 1736 to
frictionally secure the weight 1704 within the recessed
channel 1702 and at least partially underneath the side
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wall 1736.

[0076] Adjacent to the corner 1738 and on the bottom
track wall 1734, the partial wall 1726 extends in an up-
ward direction and has a height H,. The weight 1704 has
acorresponding recess 1728 that receives atleast a por-
tion of the partial wall 1726. The partial wall 1726 at least
partially contains the weight 1704 within the weight as-
sembly 1700 when in the locked and weight sliding con-
figurations. The weight 1704 also includes a tail 1740
that projects from the recessed channel 1702 and out
from underneath the cover 1706. The tail 1740 of the
weight 1704 provides structure for a user to grasp and
slide the weight 1704 as required or desired. The tail
1740 is also visible on the outer surface of the club head
so that its position is easily determined by visual inspec-
tion. In this example, the tail 1740 is at least partially
corresponds to the shape of the bottom track wall 1734
of the recessed channel 1702. In other examples, the tail
1740 can have any other size and/or shape as required
or desired.

[0077] FIG. 39 is an inside surface 1742 view of the
cover 1706 of the weight assembly 1700 (shown in FIGS.
36-38). The cover 1706 is substantially U-shaped with a
concave side that receives the fastener at an aperture
1744. Proximate the convex side, the inside surface 1742
has the plurality of locating lugs 1732 that are configured
to engage with the locating feature 1730 within the weight
1704 (shownin FIG. 37). When engaged (e.g., in the first,
locked configuration), the cover 1706 wedges the weight
in the corner of the recessed channel and against the
side wall. However, when the cover 1706 raised out of
the recessed channel, the locating lugs 1732 disengage
from the weight so that the weight can be moved (e.g.,
in the weight sliding configuration) or so that the weight
can be completely removed (e.g., in the weight removal
configuration).

[0078] Eachend1710,1712ofthecover 1706 includes
the projection 1720 that, in addition to the fastener, se-
cures the cover 1706 to the body of the club head. In the
example, the projection 1720 engages with the chamber
1722 (shown in FIG. 37) in all three configurations (e.g.,
locked, weight moving, and weight removal) of the weight
assembly. Furthermore, the projection 1720 also at least
partially defines each of the three configurations. The
projection 1720 is substantially cylindrical in shape and
is configured to extend through the sole of the body and
into the interior cavity of the club head via the chamber
1722. In the example, the projection 1720 includes a plu-
rality of flexible arms 1746 circumferentially spaced to
form the substantially cylindrical projection 1720. As il-
lustrated, the projection 1720 includes three discrete flex-
ible arms 1746. In other examples, the projection 1720
may include any other number of flexible arms 1746 (e.g.,
2,4, 5, etc.) as required or desired.

[0079] FIG. 40 is a cross-sectional view of the weight
assembly 1700 taken along line 40-40 in FIG. 36 and in
a weight sliding configuration. The projection 1720 has
a distal end 1748 (relative to the inside surface 1742 of
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the cover 1706) that is formed as a tapered nose so that
the cover 1706 can be press fit into the body 106 of the
golf club head and extend all the way into the interior
cavity 122 and through the chamber 1722. For example,
the flexible arms 1746 can radially deflect so as to extend
through the chamber 1722 and snap into place. This con-
nection allows the cover 1706 to be secured to the body
106 and completely removed as required or desired. The
cover 1706, however, does not need to be removed to
adjust the weight 1704. The distal end 1748 includes at
least one stop 1750 that extends radially outward on the
projection 1720. In the example, the stop 1750 is formed
as part of the tapered nose. The projection 1720 also has
a proximal end 1752 (relative to the inside surface 1742
of the cover 1706) that is formed as a substantially cy-
lindrical post. The proximal end 1752 frictionally engages
with the chamber 1722 when the cover 1706 is in the
locked configuration. This engagement facilitates the
cover 1706 securing the weight 1704 within the recessed
channel 1702 (in addition to the fastener). Additionally,
at least one rib 1754 extends radially on the projection
1720. The rib 1754 is positioned between the distal end
1748 and the proximal end 1752, and offset a distance
Di from the stop 1750.

[0080] To move the weight assembly 1700 from the
locked configuration (shown in FIG. 36), when the cover
1706 secures the weight 1704 within the recessed chan-
nel 1702, to the weight moving configuration (shown in
FIG. 40) that enables the weight 1704 to slide within the
recessed channel 1702, the threaded fastener 1708 is
rotated so that the cover 1706 raises out of the recessed
channel 1702. When the rib 1754 engages with an end
wall 1756 of the chamber 1722, further movement of the
cover 1706 is restricted and the cover 1706 is raised to
a height H, relative to the body 106 of the club head. As
such, the cover 1706 indicates that the weight assembly
1700 is in the weight moving configuration. To move the
weight assembly 1700 past the weight moving configu-
ration to the weight removal position, additional force can
be induced into the weight assembly 1700 (e.g., via ro-
tation of the fastener 1708) to overcome the engagement
between the rib 1754 and the chamber 1722 until the
flexible arm 1746 flexes and the cover 1706 can further
raise out of the recessed channel 1702.

[0081] FIG. 41 is a cross-sectional view of the weight
assembly 1700 taken along line 40-40 in FIG. 36 and in
a weight removal configuration. Once the engagement
of the rib 1754 and the end wall 1756 is forcefully over-
come (e.g., viarotation of the fastener 1708 driving move-
ment of the cover 1706), the weight assembly 1700 can
move from the weight moving configuration (shown in
FIG. 40) to the weight removal configuration. In the weight
removal configuration, the weight 1704 can be complete-
ly removed from the recessed channel 1702 because the
cover 1706 is raised even further out of the recessed
channel 1702. When the stop 1750 engages with the end
wall 1756 of the chamber 1722, further movement of the
cover 1706 is restricted and the cover 1706 is raised to
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a height Hj. The height Hs is greater than the height H,
of the prior weight sliding configuration (shown in FIG.
40). As such, the cover 1706 indicates that the weight
assembly 1700 is in the weight removal configuration and
the weight 1704 can be completely removed. In some
examples, the weight assembly 1700 can be moved past
the weight removal configuration and allow the cover
1706 to be completely removed. If this is the case, addi-
tional force is induced into the weight assembly 1700 to
overcome the engagement between the stop 1750 and
the chamber 1722 until the flexible arm 1746 flexes and
the cover 1706 can be completely removed. In the ex-
ample, the stop 1750 is radially larger than the rib 1754,
so that the force required to completely remove the cover
1706 is greater than the force required to move between
the weight moving configuration and the weight removal
configuration.

[0082] Because the rib 1754 at least partially defines
the weight moving configuration and the stop 1750 at
least partially defines the weight removal configuration,
the distance Di (shown in FIG. 40) between the rib 1754
and the stop 1750 defines the height that the cover 1706
rises between the two different configurations H, and Hs.
In an aspect, the distance Di may be about five millime-
ters. Additionally, in an example, the distance Di may be
at least equal to the height H, of the partial wall 1726
(shown in FIGS. 37 and 38), so thatin the weight removal
configuration, the weight 1704 can be lifted off of the par-
tial wall 1726 and removed from the weight assembly
1700. In other examples, either the rib 1754 or the stop
1750 may be completely removed from the cover 1706
so that the cover 1706 moves between only two config-
urations as required or desired.

[0083] FIG. 42 is a perspective view of a sole 1802 of
another golf club head 1800 with another weight assem-
bly 1804 in a locked configuration. The golf club head
1800 is a fairway-metal type golf club head having a body
1806 that includes a striking face 1808 with a lower edge
1810 and an upper edge 1812 (shown in FIG. 43), each
extending between a toe 1814 and a heel 1816. The sole
1802 extends from the lower edge 1810 on the bottom
side of the club head 1800 and a crown 1818 extends
from the upper edge 1812 on the top of the club head
1800. The sole 1802, the striking face 1808, and the
crown 1818 are coupled together so as to define an outer
surface 1820 of the body 1806 with an interior cavity 1822
(shown in FIG. 44) formed within. A hosel 1824 is dis-
posed at the heel 1816 and is configured to couple to a
shaft (not shown). The functions of the components (e.g.,
sole, striking face, crown, hosel, etc.) of the fairway-metal
type club head 1800 are similar to the component func-
tions described above in the metalwood-type golf club
head examples of FIGS. 1-41. However, fairway-metal
type golf club heads 1800 may strike golf balls directly
off the ground surface, thereby requiring or desiring a
substantially smooth outer surface 1820 of the sole 1802
without any protruding portions. As illustrated in FIG. 42,
the club head 1800 is a fairway-metal type club head,



33 EP 4 400 184 A2 34

however, the body 1806 may form any type club head,
such as an iron-type club head, hybrid-type club head,
or metalwood-type club head (e.g., examples illustrated
in FIGS. 1-41), as required or desired. Furthermore, the
features of the weight assembly 1804 described below
can additionally or alternatively be utilized in any type
club head described herein as required or desired.
[0084] In this example, a recessed channel 1826 is de-
fined within the sole 1802 of the body 1806 of the club
head 1800. The channel 1826 extends in the toe 1814 -
heel 1816 direction so that the CG and the MOI of the
club head 1800 can be adjusted for fade-draw bias (e.g.,
the "F" and "D" indicia on a cover 1830 of the weight
assembly 1804). The weight assembly 1804 includes a
slidable weight 1828 disposed at least partially within the
channel 1826, a cover 1830 that extends at least partially
over the channel 1826, and a fastener 1832 configured
to couple the cover 1830 to the body 1806. The fastener
1832 retains the weight 1828 in the recessed channel
1826 indirectly via the cover 1830 so that the weight 1828
can be used to adjust the CG and the MOI of the club
head 1800. In this example, the weight assembly 1804
and the recessed channel 1826 are located at a frontal
section of the golf club head 1800. By "frontal section,"
it is meant that the weight 1828 is closer to the striking
face 1808 than the rearmost outer perimeter of the body
1806, where the sole 1802 and the crown 1818 are cou-
pled together farthest from the striking face 1808.
[0085] As illustrated in FIG. 42, the weight assembly
1804 is in a locked configuration with the cover 1830 at
least partially disposed within the recessed channel
1826, and the weight 1828 secured within the channel
1826 and movement is restricted. When the cover 1830
and weight assembly 1804 are in the locked configura-
tion, the weight 1828 is completely disposed within the
channel 1826 and no portion of the weight 1828 extends
above the outer surface 1820 of the body 1806. Addition-
ally, the cover 1830 has an exterior surface 1834 that
when the cover 1830 and weight assembly 1804 are in
the locked configuration, the exterior surface 1834 of the
cover 1830 aligns with the outer surface 1820 of the body
1806 and no portion of the cover 1830 extends above
the outer surface 1820 of the body 1806. Because the
weight assembly 1804 is completely disposed within the
recessed channel 1826 and at least aligned with, or be-
low, the outer surface 1820 of the body 1806, the smooth-
ness of the outer surface 1820 of the club head 1800 is
maintained so as to promote good ground interaction.
[0086] FIG. 43 is a perspective view of the sole 1802
of the golf club head 1800 with the weight assembly 1804
in an unlocked configuration. Certain components are
described above, and thus, are not necessarily described
further. Via rotation of the fastener 1832, the cover 1830
canberaised atleast partially out of the recessed channel
1826 and into the unlocked configuration. In the unlocked
configuration, the weight 1828 is selectively slidable with-
in the channel 1826 so as to adjust the CG and the MOI
as required or desired. In this example, the weight 1828
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is engaged with the cover 1830 so that the weight 1828
moves with the cover 1830 between the unlocked con-
figuration and the locked configuration and raises at least
partially out of the recessed channel 1826 when in the
unlocked configuration. It should be appreciated, that
while FIGS. 42 and 43 illustrate and describe the weight
assembly 1804 in two different configurations, a locked
configuration and an unlocked configuration, the weight
assembly 1804 could be moveable between more than
two configurations as required or desired. For example,
the weight assembly 1804 can move between at least
three configurations, a locked configuration, a weight
moving configuration, and a weight removal configura-
tion, as described above in reference to FIGS. 36-41.
[0087] FIG. 44 is a cross-sectional view of the golf club
head 1800 with the weight assembly 1804 taken along
line 44-44 in FIG. 42. FIG. 45 is a partial perspective
cross-sectional view of the weight assembly 1804 taken
along line 44-44 in FIG. 42. Referring concurrently to
FIGS. 44 and 45, certain components are described
above, and thus, are not necessarily described further.
The fastener 1832 is a threaded bolt that threadingly en-
gages with a nut 1836 formed within the sole 1802 of the
body 1806. The fastener 1832 is coupled to the cover
1830 by a lock washer 1838 so that linear movement
(e.g., via rotation of the fastener 1832) is transferred to
the cover 1830 and the cover 1830 can move in and out
of the recessed channel 1826 as described herein.
[0088] In this example, the channel 1826 is defined by
a bottom track 1840 and two opposing sidewalls 1842,
1844. A first sidewall 1842 is adjacent the striking face
1808 and a second sidewall 1844 is adjacent to the rear
of the sole 1802. The cover 1830 is substantially L-
shaped with a long leg 1846 and a short leg 1848. The
short leg 1848 includes a portion that couples to the fas-
tener 1832 and both the short leg 1848 and the fastener
1832 are positioned adjacent the second sidewall 1844.
The short leg 1848 also includes a flange 1850. The
weight 1828 includes a groove 1852 that is sized and
shaped to receive the flange 1850. The weight 1828 is
slidably engaged with the cover 1830 and with the flange
1850 received at least partially within the groove 1852.
This engagement between the cover 1830 and the weight
1828 enables the weight 1828 to move (e.g., raise out
and lower back into the channel 1826) with the cover
1830 between the locked configuration (shown in FIG.
42) and the unlocked configuration (shown in FIG. 43),
while also enabling the weight 1828 to slide relative to
the cover 1830 in the toe-heel direction when the weight
assembly is in the unlocked configuration. When the cov-
er 1830 is in the locked configuration, the long leg 1846
also substantially covers the weight 1828 so as to in-
crease the smoothness of the outer surface 1820 of the
club head 1800.

[0089] The bottom track 1840 includes a plurality of
bosses 1854 extending into the channel 1826. In this
example, there are three bosses 1854, each which cor-
responds respectively to a fade bias position of the weight
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1828, a draw bias position of the weight 1828, and a
center-neutral position of the weight 1828. Additionally,
the first sidewall 1842 includes a plurality of dimples 1856
that correspond to the plurality of bosses 1854. The
weight 1828 includes a hollow 1858 that is sized and
shaped to receive the boss 1854 and a position indicator
1860 that is sized and shaped to be received within the
dimple 1856. In operation, when the weight assembly
1804 is in the unlocked configuration (shown in FIG. 43),
the weight 1828 is raised above the bosses 1854 so that
it can be selectively moved between the bosses 1854
and the dimples 1856 of the channel 1826. Once the
weight 1828 is positioned, the weight assembly 1804 can
be moved to the locked configuration (shown in FIG. 42)
and the selected boss 1854 is received at least partially
within the hollow 1858 of the weight 1828, and the posi-
tion indicator 1860 is received at least partially within the
selected dimple 1856.

[0090] Inthis example, atleast a portion of the position
indicator 1860 of the weight 1828 is visible on the outer
surface 1820 of the club head 1800, when the weight
assembly 1804 is in the locked configuration. This allows
the user to easily visually verify the position of the weight
1828 on the club head 1800. It should be appreciated
that while three bosses 1854 and dimples 1856 are illus-
trated and described, any other number of bosses and
dimples locating features may be provided to define the
position of the weight 1828 within the recessed channel
1826. For example, five sets of bosses and dimples may
be provided. Additionally, the position indicator 1860 has
a cutout so that when the cover 1830 is raised to the
unlocked configuration (shown in FIG. 43), the position
indicator 1860 can slide completely out of the dimple
1856 and move above the first sidewall 1842 to adjust
the position of the weight 1828.

[0091] The cover 1830 can also include one or more
projections 1862 that are sized and shaped to be received
within a corresponding chamber 1864 of the recessed
channel 1826. The projections 1862 are configured to
increase the engagement of the cover 1830 with the body
1806 so that the weight 1828 is restricted from moving
or rattling when secured within the recessed channel
1826 by the cover 1830. In some examples, the projec-
tions 1862 may be similar to the projections described
above in reference to FIGS. 36-41 and include one or
more flexible arms, a tapered nose, a stop, and at least
one rib.

[0092] FIG. 46 is a bottom view of the golf club head
1800 with another weight assembly 1900. FIG. 47 is a
perspective cross-section view of the golf club head 1800
with the weight assembly 1900 taken along line 47-47 in
FIG. 46. Referring concurrently to FIGS. 46 and 47, cer-
tain components are described above, and thus, are not
necessarily described further. Similar to the example de-
scribed in FIGS. 42-45, the weight assembly 1900 in-
cludes a cover 1902 that selectively secures a slidable
weight 1904 within a recessed channel 1906. The weight
1904 is engaged with the cover 1902 so that the weight
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1904 moves with the cover 1902 between two or more
configurations. In this example, however, the cover 1902
completely covers the weight 1904 within the channel
1906, when the cover 1902 is in a locked configuration.
The cover 1902 can be formed from an at least partially
transparent material so that the position of the weight
1904 is visible to the user.

[0093] FIG. 48 is a perspective view of another golf
club head 2000. FIG. 49 is a bottom view of the club head
2000 with another weight assembly 2002. Referring con-
currently to FIGS. 48 and 49, the golf club head 2000 is
an iron-type golf club head that includes a striking face
2004 configured to strike a golf ball. The striking face
2004 is connected to a top line portion 2006, a toe portion
2008, and a heel portion 2010. The toe portion 2008 and
the heel portion 2010 are also at least in part connected
to the top line portion 2006. The heel portion 2010 is
connected to a hosel 2012 that is configured to couple
to a shaft (not shown). The striking face 2004 is also
connected to a sole 2014. The golf club head 2000 also
includes a back portion 2016 that is attached at least
partially to the sole 2014, the top line portion 2006, the
toe portion 2008, and the heel portion 2010.

[0094] The components of the golf club head 2000,
such as the striking face 2004, the top line portion 2006,
the toe portion 2008, the heel portion 2010, and the back
portion 2016 may be of a metallic material, such as a
steel. The components of the golf club head 2000 may
be formed through a casting process. Some of the com-
ponents may be cast as a single piece and the remainder
of the components may be attached subsequent to the
casting process. For instance, the sole 2014, the top line
portion 2006, the toe portion 2008, the heel portion 2010,
and the back portion 2016 may be cast as a single piece.
The striking face 2004 may then be attached to that single
piece via welding or any other suitable process for at-
taching two club head components to one another. In
such an example, the striking face 2004 may be an insert.
[0095] In operation, the sole 2014 generally provides
the lower surface of the club head 2000 when the club
head 2000 is placed in an address position. The club
head 2000 defines a center of gravity (CG) and a moment
of inertia (MOI) that impact flight characteristics of the
golf ball when hit with the striking face 2004. The weight
assembly 2002 is coupled to the club head 2000 such
that the CG and/or the MOI of the club head 2000 can
be selectively adjusted as required or desired. In this ex-
ample, the weight assembly 2002 includes a movable
weight 2018, a cover 2020 configured to secure the
weight 2018 in place, and a fastener 2022 for coupling
the weight assembly 2002 to one or more portions of the
club head 2000. A recessed elongated channel 2024 is
formed in the sole 2014 of the club head 2000 and is
sized and shaped to receive at least a portion of the
weight 2018. Similar to the examples described above,
the fastener 2022 is adapted to retain the weight 2018 in
the channel 2024 only indirectly by the cover 2020. Ad-
ditionally, the cover 2020 can be loosened or completely
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removed, via the fastener 2022, to enable the weight
2018 to slide within the channel 2024 and selectively ad-
just the CG and the MOI as required or desired.

[0096] In this example, the fastener 2022 is positioned
at the toe end of the weight assembly 2002 and aligned
with the channel 2024. In other examples, the fastener
2022 may be positioned at the heel end of the weight
assembly 2002 as required or desired.

[0097] FIG. 50 is a cross-section view of another
weight assembly 2100. FIG. 51 is a schematic view of
the weight assembly 2100. Referring concurrently to
FIGS. 50 and 51, a recessed channel 2102 is defined
within a body 2104 of a club head (e.g., club heads 100,
1800, and/or 2000 described above). The weight assem-
bly 2100 includes a slidable weight 2106 and a cover
2108. A fastener (not shown) is used to retain the weight
2106 within the channel 2102. In this example, the cover
2108 includes an inside surface 2110 that engages with
at least a portion of the weight 2106, when the weight
2106 is secured within the channel 2102. In this example,
at least a portion of the inside surface 2110 of the cover
2108 includes a friction material liner 2112. The friction
material 2112 is configured to frictionally engage with the
weight 2106 when the cover 2108 is in a locked config-
uration. By frictionally engaging the weight 2106 with the
cover 2108, the weight 2106 is secured within the channel
2102 while reducing or preventing the weight 2106 from
rattling therein. In the example, the friction material can
be a soft metal material, such as brass.

[0098] The friction material 2112 may include a plural-
ity of grooves 2114 on the mating surface with the weight
2106. In this example, the grooves 2114 may be trian-
gular in shape, although, other shapes are also contem-
plated herein. When a clamp load 2116 is applied to the
friction material 2112, the material yields to hold the
weight 2106 in place (as shown in FIG. 51) and match
the particular surface combination of the channel 2102,
weight 2106, and cover 2108. Once the deformation
takes place and contact stress is established, the friction
material 2112 will not deform further. By frictionally en-
gaging the weight 2106 with the cover 2108, the weight
2106 can be positioned at any location within the channel
2102 and indexing features do not need to be included.
Additionally, by removing the indexing features, the
weight 2106 and channel 2102 have more substantially
flat surfaces, which increases manufacturing efficien-
cies.

[0099] In this example, the cover 2108 may also in-
clude one or more protruding notches 2118 that engage
with a corresponding cavities 2120 within the body 2104.
The notches 2118 may be substantially circular in shape.
The notches 2118 and cavities 2120 are described fur-
ther below in reference to FIGS. 52 and 53. It should be
appreciated that while the friction material 2112 is illus-
trated as being coupled to the cover 2108, the friction
material 2112 can additionally or alternatively be coupled
to the weight 2106.

[0100] FIG. 52 is a top view of the cover 2108 of the
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weight assembly 2100 (shown in FIG. 50). FIG. 53 is a
side view of the cover 2108. Referring concurrently to
FIGS. 52 and 53 certain components are described
above, and thus, are not necessarily described further.
The cover 2108 includes a plurality of protruding notches
2118thatengage with corresponding cavities 2120 within
the body 2104. By engaging the cover 2108 at a plurality
of locations, the cover 2108 is restricted or prevented
from bowing out of alignment with the outer surface of
the body 2104 when securing the weight. As illustrated
in FIG. 53, the side cavities may be tapered so as to
accept the cover 1206 sliding in at an angle.

[0101] FIG. 54 is a bottom view of another golf club
head 2200 with another weightassembly 2202 in alocked
configuration. The golf club head 2200 includes a body
2204 having a sole 2206, and with the weight assembly
2202 disposed on the sole 2206. The body 2204 also
includes a striking face and a crown (both not shown),
such that the body 2204 has an outer surface 2208. In
an aspect, the golf club head 2200 can be a fairway-metal
type golf club head, however, the body 2204 can form
any type club head, such as an iron-type club head, hy-
brid-type club head, or driver or other metal-wood type
club head (e.g., one or more of the examples illustrated
in FIGS. 1-53). Additionally, the functions of the compo-
nents (e.g., sole, striking face, crown, hosel, etc.) of the
club head 2200 are similar to the component functions
described above in FIGS. 1-53. Furthermore, the fea-
tures of the weight assembly 2202 described below can
additionally or alternatively be utilized in any type club
head described herein, and as required or desired.
[0102] Inthis example, arecessed channel 2210 is de-
fined within the sole 2206 of the body 2204 of the club
head 2200. The recessed channel 2210 extends in a toe-
heel direction so that the CG and MOI of the club head
2200 can be adjusted (e.g., for fade-draw bias). The
weight assembly 2202 includes a slidable weight 2212
disposed at least partially within the channel 2210, a cov-
er 2214 that extends at least partially over the channel
2210, and a fastener 2216 configured to couple the cover
2214 to the body 2204. The fastener 2216 retains the
weight 2212 in the recessed channel 2210 indirectly via
the cover 2214 so that the weight 2212 can be used to
adjust the CG and MOI of the club head 2200.

[0103] As illustrated in FIG. 54, the weight assembly
2202 is in a locked configuration with the cover 2214 at
least partially disposed within the recessed channel 2210
and the weight 2212 secured within the channel 2210 so
as to restrict movement. When the cover 2214 and the
weight assembly 2202 are in the locked configuration, at
least a portion of the weight 2212 is visible between the
body 2204 and the cover 2214. This configuration ena-
bles the user to more easily determine the placement of
the weight 2212 within the recessed channel 2210. The
weight assembly 2202 can also be moved into an un-
locked configuration as described herein. For example,
via rotation of the fastener 2216, the cover 2214 can be
raised at least partially out of the recessed channel 2210
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and enable the weight 2212 to be repositioned.

[0104] In this example, the weight 2212 overlaps and
engages with the cover 2214 so that both move together
between the locked configuration and the unlocked con-
figuration. Furthermore, this engagementis such that the
weight 2212 is reduced or prevented from twisting and
tilting relative to the cover 2214 when raising and lowering
with respect to the recessed channel 2210. As such, the
weight 2212 is prevented from binding within the re-
cessed channel 2210 during weight adjustment, and
thereby, increasing performance of the weight assembly
2202.

[0105] FIG. 55 is a perspective, cross-sectional, view
of the weight assembly 2202 taken along line 54-54 in
FIG. 54. FIG. 56 is a cross-sectional view of the cover
2214 taken along line 54-54 in FIG. 54. Referring con-
currently to FIGS. 55 and 56, the cover 2214 has a shelf
2218 thatis configured to slidably engage with the weight
2212. Inthe example, the shelf2218 is openin a direction
that faces towards the striking face of the club head and
away from the fastener 2216. Additionally, the shelf 2218
extends within the cover 2214 in a toe-heel direction. It
is appreciated, however, that the shelf 2218 can be de-
fined within the cover 2214 in any other orientation and/or
direction as required or desired to achieve the adjustable
weight functionality as described herein. When the cover
2214 isinthe unlocked position, the weight 2212 is raised
relative to the club head such that the weight 2212 is
selectively slidable within the shelf 2218 and the re-
cessed channel 2210 (shown in FIG. 54). Conversely,
when the cover 2214 is in the locked position, the weight
2212 is disposed at least partially within the recessed
channel 2210 and the shelf 2218, and secured therein,
so as to restrict or prevent movement of the weight 2212.
In the example, the shelf 2218 provides an overlap for
the cover 2214 with the weight 2212 so as to reduce the
weight 2212 from binding within the recessed channel.
[0106] The shelf 2218 includes an outer wall 2220 and
an opposite inner wall 2222. As described herein, the
outerwalland innerwall of the shelf 2218 are in reference
to the interior cavity of the body 2204 of the club head
(shown in FIG. 54). As such, the outer wall 2220 is dis-
posed proximate an exterior surface 2224 of the cover
2214. The weight 2212 is configured to be slidably re-
ceived at least partially between the outer wall 2220 and
the inner wall 2222 of the shelf 2218 and againstan inner
wall 2226 of the shelf 2218. The three walls of the shelf
2218 retain the weight 2212 within the cover 2214 so that
the position of the weight 2212 is restricted or prevented
from tilting relative to the cover 2214 when being moved
between the locked configuration and unlocked configu-
ration. This configuration restricts the weight 2212 from
binding within the weight assembly 2202, and thus, in-
creases performance of the weight assembly 2202.
[0107] Inthe example, this position of the weight 2212
within the cover 2214 can be measured by a tilt angle
2228 that is defined as an angular position of the weight
2212 relative to the outer wall 2220 of the shelf 2218. In
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an aspect, the tilt angle 2228 is substantially the same
in both the unlocked configuration and the locked con-
figuration. In another aspect, the tilt angle 2228 is sub-
stantially parallel to the outer wall 2220 of the shelf 2218
in both the unlocked configuration and the locked con-
figuration. The weight 2212 has an outer surface 2230
that is positioned directly against the outer wall 2220, the
innerwall 2222, and the inner wall 2226 of the cover 2214
when received within the shelf 2218. As such, the outer
surface 2230 of the weight 2212 maintains its position
directly against the walls of the shelf 2218 in both the
unlocked configuration and locked configuration.
[0108] The weight 2212 includes a position indicator
2232 that extends at least partially out of the shelf 2218.
The position indicator 2232 can be used to selectively
slide the weight 2212 when the weight assembly 2202 is
in the unlocked configuration. When in the locked con-
figuration, the position indicator 2232 is visible between
the cover 2214 and the body of club head so that the
user can easily determine the weight characteristics of
the club head. Additionally, the position indicator 2232
can be disposed within dimples (e.g., the dimples 1856
shown in FIG. 45) of the recessed channel. The weight
2212 alsoincludes a hollow 2234 thatis sized and shaped
to receive a boss (e.g., the boss 1854 shown in FIG. 45)
of the recessed channel. In the example, the hollow 2234
is disposed adjacentthe innerwall 2222 of the shelf2218.
[0109] The cover 2214 can also include one or more
projections 2236 that are sized and shaped to be received
within a corresponding chamber (not shown) of the re-
cessed channel. The projection 2236 is configured to in-
crease the engagement of the cover 2214 with the golf
club head body so that the weight 2212 is restricted from
moving or rattling when secured within the recessed
channel by the cover 2214. The projection 2236 can also
be used to limit the extraction of the cover 2214 from the
body 2204 (shown in FIG. 54) to create a soft stop before
completely unscrewing and extracting the cover 2214
from the body. In some examples, the projection 2236
may be similar to the projections described above in ref-
erence to FIGS. 36-41 and include one or more flexible
arms, a tapered nose, a stop, and at least one rib.
[0110] In the example, a width 2238 of the outer wall
2220 relative to the inner wall 2226 is greater than a width
2240 of the inner wall 2222. This configuration enables
the weight 2212 to be retained within the shelf 2218 with-
out tilting and binding up within the weight assembly
2202. Additionally, the weight 2212 includes the hollow
2234 and the position indicator 2232 that can extend out
from the shelf 2218 and enable the function of the weight
assembly 2202 as described herein. For example, the
inner wall 2226 enables the hollow 2234 of the weight
2212 to engage with corresponding structure within the
recessed channel. In an aspect, the width of the outer
wall is between approximately 2 to 4 times greater than
the width of the inner wall. In another aspect, a ratio of
the width 2238 of the outer wall 2220 to the width 2240
of the inner wall 2222 is greater than, or equal to, 2:1. In
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yetanother aspect, the ratio of the width 2238 of the outer
wall 2220 to the width 2240 of the inner wall 2222 is great-
er than, or equal to, 3:1. In still another aspect, the ratio
of the width 2238 of the outer wall 2220 to the width 2240
of the inner wall 2222 is between approximately 2:1 and
4:1. It should be appreciated that other ratio values are
also contemplated herein and may notbe expressly listed
above.

[0111] FIG.57 is aperspective view of the weight 2212.
FIG. 58 is a schematic top plan view of the weight 2212.
Referring concurrently to FIGS. 57 and 58, as well as
FIG. 54, at least a portion of the weight 2212 is exposed
and visible between the exterior surface of the cover 2214
and the outer surface 2208 of the body 2204, when the
weight assembly 2202 in the locked configuration. That
is, a gap is formed at least partially between a portion of
the cover 2214 and the body 2204, and the weight 2212
at least partially fills this gap. For example, the position
indicator 2232 may be exposed and visible on the golf
club head 2200. This configuration enables the position
of the weight 2212 to be easily determined. However, the
weight 2212 is not entirely exposed and visible. By re-
ducing the portions of the weight 2212 exposed on the
golf club head 2200, the smoothness between the outer
surface 1820 of the club head 2200 and the cover 2214
is increased. As such, the golf club head 2200 has in-
creased performance (e.g., striking golf balls directly off
the ground surface, aerodynamic performance, etc.),
while also including the weight adjustable function via
the weight assembly 2202 as described herein.

[0112] Inthe example, between approximately 0% and
30% of the weight 2212 is exposed and visible between
the outer surface 2208 of the body 2204 and the exterior
surface of the cover 2214 in the locked configuration. In
an aspect, between approximately 10% and 20% of the
weight 2212 is exposed between the outer surface 2208
of the body 2204 and the exterior surface of the cover
2214 in the locked configuration. In yet another aspect,
approximately 16% of the weight 2212 is exposed. It
should be appreciated that other percentage values are
also contemplated herein and may notbe expressly listed
above. Although not shownin the figures, the weight 2212
can be completely invisible without departing from the
scope and content of the present invention.

[0113] WithreferencetoFIG.57, the percentage of the
weight2212 visible and exposed (e.g., portion 2242) may
be based on the outer surface area 2230 of the weight
2212. As used herein, the outer surface 2230 of the
weight 2212 includes more than one side of the weight
shape and the entire outer perimeter as illustrated in FIG.
57. For example, in an aspect, between approximately
0% and 30% of the outer surface 2230 of the weight 2212
is exposed between the outer surface 2208 of the body
2204 and the exterior surface of the cover 2214 in the
locked configuration. In another aspect, between approx-
imately 10% and 20% of the outer surface 2230 of the
weight 2212 is exposed between the outer surface 2208
of the body 2204 and the exterior surface of the cover
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2214 in the locked configuration. In yet another aspect,
approximately 16% of the outer surface 2230 the weight
2212 is exposed. It should be appreciated that other per-
centage values are also contemplated herein and may
not be expressly listed above.

[0114] With reference to FIG. 58, the percentage of the
weight 2212 visible and exposed (e.g., portion 2244) may
be based on a planar surface area 2246 of the weight
2212. As used herein, the planar surface area 2246 is
the surface area only on one projection side of the weight
shape (e.g., top planar area). While the top planar area
is illustrated in FIG. 58, other weight sides (e.g., right
planar area, left planar area, etc.) are also contemplated
herein. Forexample, in an aspect, between approximate-
ly 0% and 30% of the planar surface area 2246 of the
weight 2212 is exposed between the outer surface 2208
of the body 2204 and the exterior surface of the cover
2214 in the locked configuration. In another aspect, be-
tween approximately 10% and 20% of the planar surface
area 2246 of the weight 2212 is exposed between the
outer surface 2208 of the body 2204 and the exterior
surface of the cover 2214 in the locked configuration. In
yet another aspect, approximately 16% of the planar sur-
face area 2246 the weight 2212 is exposed. It should be
appreciated that other percentage values are also con-
templated herein and may not be expressly listed above.
[0115] FIG. 59 is a schematic perspective view of an
exemplary test mule 2300 with another weight assembly
2302. FIG. 60 is a cross-sectional view of the weight as-
sembly 2302 taken along line 60-60 in FIG. 59. FIG. 61
is another cross-sectional view of the weight assembly
2302 taken along line 61-61 in FIG. 59. Referring con-
currently to FIGS. 59-61, the test mule 2300 represents
a golf club head as described herein and can be utilized
to test and develop features of the weight assembly 2302
as required or desired. The club head that the test mule
2300 represents can be any type of club head described
herein as required or desired, such as, but not limited to,
a metalwood-type golf club head, a fairway-metal type
club head, an iron-type club head, or a hybrid-type club
head. In an aspect, the club head that the test mule 2300
represents is a metalwood-type club head with a striking
face, a sole extending from a lower edge of the striking
face, and a crown extending from an upper edge of the
striking face (all three components not shown in FIGS.
59-60). In an aspect, a transition area where the sole and
the crown couple together opposite the striking face is
known as a skirt of the club head, and the weight assem-
bly 2302 is disposed at least partially on the skirt. As
such, the weight assembly 2302 is disposed at a rear
perimeter of the club head and proximate where the sole
and the crown couple together. In an aspect, the weight
assembly 2302 is disposed substantially at a rear portion
of the club head opposite the striking face. One example
of a weight assembly disposed on a skirt of a golf club
head is shown in FIG. 8 and described above. In the
example, the test mule 2300 includes a body 2304 having
an outer surface 2306 that represents the body of the
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club head. Additionally, a bracket 2307 is coupled to the
body 2304 to facilitate testing and development, and the
bracket 2307 is not representative of the club head. In
an aspect, the bracket 2307 is substantially triangular in
shape.

[0116] Inthis example, arecessed channel 2308 is de-
fined in the outer surface 2306 of the body 2304. The
channel 2308 extends along a curve in a generally toe-
heel direction so that the CG and the MOI of the club
head can be adjusted via the weight assembly 2302. The
weight assembly 2302 includes a weight 2310 disposed
at least partially within the channel 2308 and configured
to slide therein, a cover2312thatextends atleast partially
over the channel 2308, and a fastener 2314 configured
to couple the cover 2312 to the body 2304. The fastener
2314 is configured to retain the weight 2310 in the re-
cessed channel 2308 indirectly via the cover 2312 and
so that the weight 2310 can be used to adjust the CG
and the MOI of the club head.

[0117] Similar to the examples described above, the
weight assembly 2302 is configured to move between at
least a locked configuration, shown in FIGS. 59 and 61,
and an unlocked configuration, shown in FIG. 60. In the
locked configuration, the cover 2312 is at least partially
disposed within the recessed channel 2308, and the
weight 2310 is secured within the channel 2308 with
movement restricted. In the unlocked configuration, the
fastener 2314 enables the cover 2312 to move along a
fastener axis so that the weight 2310 can slide relative
to cover 2312 and the body 2304. In an aspect, from the
locked configuration, the fastener 2314 may be rotatable
between about 2-3 turns to release the cover 2312 from
the locked configuration and enable the weight 2310 to
slide at least partially within the recessed channel 2308.
In another aspect, the fastener 2314 may rotate about
2% turns to enable the weight 2310 to slide within the
weight assembly 2302.

[0118] The cover 2312 has a first end 2316 and an
opposite second end 2318. The fastener 2314 is coupled
to the first end 2316 (e.g., via a lock washer) of the cover
2312 and so that the fastener 2314 is used for attaching
the cover 2312 to the body 2304. The second end 2318
of the cover 2312 includes a projection 2320. The pro-
jection 2320 of the second end 2318 is configured to en-
gage with a corresponding chamber 2322 defined at the
end of the recessed channel 2308. In the locked config-
uration, the fastener 2314 secures the first end 2316 of
the cover 2312 to the body 2304, while the projection
2320 of the second end 2318 engages with the chamber
2322 of the channel 2308 so that a position of the weight
2310 within the recessed channel 2308 is retained be-
tween the first end 2316 and the second end 2318 of the
cover 2312. When the weight assembly 2302 is moved
towards the unlocked configuration, the fastener 2314 is
used to move the cover 2312 along the fastener axis and
raise the cover 2312 at least partially out of the recessed
channel 2308. This configuration enables the weight
2310 to slide and be repositioned on the body 2304 of
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the golf club head. In this example, the projection 2320
extends in a direction that is substantially parallel to the
fastener axis so that the cover 2312 can uniformly raise
outoftherecessed channel 2308. In an aspect, the cham-
ber 2322 is formed as an undercut in a sidewall of the
recessed channel 2308, and this undercut engages with
the projection 2320 of the cover 2312. The fastener 2314
is at the opposite end of the undercut.

[0119] To assist in positioning the weight 2310 at
preselected positions within the recessed channel 2308,
the cover 2312 includes at least one locating lug 2324
that extends from an inner surface of the cover 2312.
The weight 2310 includes a corresponding hollow 2326
shaped and sized to receive at least a portion of the lo-
cating lug 2324. As illustrated in FIG. 60, the cover 2312
has three spaced apart locating lugs 2324 so that the
hollow 2326 can selectively engage the lug 2324 at three
discrete locations within the recessed channel 2308. In
an aspect, the locating lug 2324 may not be symmetrical,
for example, one side of the lug 2324 can have a steeper
angled side than an opposite more shallower angle side.
Furthermore, in this example, the weight 2310 has a first
inclined surface 2332 on one end and a second inclined
surface 2334 on the opposite end proximate the side of
the hollow 2326. The first and second inclined surfaces
2332, 2334 are different and configured to engage with
one of the steeper or shallower angled sides of the lo-
cating lug 2324. This configuration allows for the weight
2310 to be positioned between two locating lugs 2324
and selectively engage therewith. As such and as illus-
trated in FIG. 60, the weight 2310 can engage with the
cover 2312 at two more discrete locations within the re-
cessed channel 2308 and between pairs of locating lugs
2324. When the locating lug(s) 2324 is engaged with the
weight 2310, the weight 2310 is retained more tightly
within the cover 2312 to reduce or prevent rattling and
further movement of the weight 2310 in the locked con-
figuration. Additionally, one or more of the locating lugs
2324 can define a position of the weight 2310 on the golf
club head. In other aspects, the cover 2312 can have five
spaced apart locating lugs 2324. Other numbers of lo-
cating lugs 2324 are also contemplated herein. It should
also be appreciated that in other examples, a locating
lug 2324 may be provided for every discrete location of
the weight 2310 as required or desired.

[0120] In this example, the weight 2310 is slidably en-
gaged with the body 2304 within the recessed channel
2308. The body 2304 includes a partial wall 2328 that is
disposed within the recessed channel 2308. The partial
wall 2328 extends from a bottom of the recessed channel
2308, and the weight 2310 includes a recess 2330
shaped and sized toreceive atleast a portion of the partial
wall 2328. By slidably engaging the partial wall 2328 and
the recess 2330 of the weight 2310, the weight 2310 does
not move with the cover 2312 when the cover is moved
towards the unlocked configuration. This retention of the
weight 2310 within the recessed channel 2308 enables
the locating lugs 2324 of the cover 2312 to disengage
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with the weight 2310 and allow the weight 2310 to slide
and change positions. Additionally, the orientation of the
weight 2310 within the recessed channel 2308 can be
held by the partial wall 2328 when the cover 2312 is in
the unlocked configuration so that the weight 2310 can
slide more easily to different positions.

[0121] FIG. 62 is a schematic perspective view of an-
other test mule 2400 with another weight assembly 2402.
FIGS. 63A-E are cross-sectional views of the weight as-
sembly 2402 taken along line 63-63 in FIG. 62 and with
a weight 2410 in a variety of different positions. FIG. 64
is another cross-sectional view of the weight assembly
2402 taken along line 64-64 in FIG. 62. Referring con-
currently to FIGS. 62-64, and similar to the example de-
scribed above in FIGS. 59-61, the test mule 2400 repre-
sents a club head that can be any type of club head de-
scribed herein as required or desired, and in an aspect,
the weight assembly 2402 is disposed on a skirt of the
club head and at a rear perimeter where the sole and the
crown couple together. The test mule 2400 includes a
body 2404 having an outer surface 2406 that represents
the club head and a bracket 2407. A recessed channel
2408 is defined in the outer surface 2406 of the body
2404. The weight assembly 2402 includes the weight
2410 disposed at least partially within the channel 2408
and configured to slide therein, a cover 2412 that extends
at least partially over the channel 2408, and a fastener
2414 configured to couple the cover 2412 to the body
2404. The cover 2412 has a first end 2416 and an oppo-
site second end 2418. The fastener 2414 is coupled to
the first end 2416 (e.g., via a lock washer) of the cover
2412 and so that the fastener 2414 is used for attaching
the cover 2412 to the body 2404. The second end 2418
of the cover 2412 includes a projection 2420. The pro-
jection 2420 of the second end 2418 is configured to en-
gage with a corresponding chamber 2422 defined at the
end of the recessed channel 2408 and to secure the sec-
ond end 2418 to the body 2404.

[0122] In this example, to assist in positioning the
weight 2410 at preselected positions within the recessed
channel 2408, the body 2404 includes at least one locat-
ing lug 2424 disposed within the recessed channel 2408.
In an aspect, the locating lug 2424 extends from a back
wall of the recessed channel 2408 relative to the outer
surface 2406. In another aspect, the locating lug 2424 is
substantially symmetrical with two similarly angled sides.
The weight 2410 includes a corresponding hollow 2426
shaped and sized to receive at least a portion of the lo-
cating lug 2424. Furthermore, in this example, the weight
2410 has inclined surfaces 2432 on each end proximate
the side of the hollow 2426. The inclined surfaces 2432
are similar to each other and configured to engage with
the angled sides of the locating lugs 2424. As illustrated
in FIGS. 63 A-E, the cover 2412 has three spaced apart
locating lugs 2424 so that the weight 2410 is selectively
positionable at five discrete locations within the recessed
channel 2408. Other numbers of locating lugs 2424 are
also contemplated herein. The locating lugs 2424 are not
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evenly spaced apart in the heel-toe direction of the club
head and have two different spacing distances. In the
example, the locating lug 2424 proximate the fastener
2414 is spaced further apart from the locating lug 2424
in the middle than the locating lug 2424 proximate the
projection 2420. In an aspect, the spacing between the
fastener locating lug 2424 and the middle locating lug
2424 is approximately double the spacing between the
projection locating lug 2424 and the middle locating lug
2424. Additionally, in some examples, the locating lugs
2424 can be substantially cone-shaped.

[0123] Starting with FIG. 63A, the weight 2410 is dis-
posed adjacent to the fastener 2414 and the hollow 2426
is engaged with the locating lug 2424 proximate the fas-
tener 2414. As such, a portion of the weight 2410 is po-
sitioned on both sides of locating lug 2424. The weight
assembly 2402 is in a locked configuration so that the
position of the weight 2410 relative to the body 2404 is
secured. In some aspects, the far side of the weight 2410
can be positioned directly against a portion of an end wall
of the recessed channel 2408 and/or a portion of the cov-
er 2412 that couples to the fastener 2414. Moving next
to FIG. 63B, the weight assembly 2402 can be moved to
an unlocked configuration (e.g., at least partially raising
the cover 2412 out of the recessed channel 2408 to en-
able sliding movement of the weight 2410) for reposition-
ing the weight 2410 and adjusting the CG and/or MOI of
the club head. Once the weight 2410 is repositioned, the
weight assembly 2402 can be moved into the locked con-
figuration (as shown) to secure the position of the weight
2410. In this position, the weight 2410 is disposed be-
tween two locating lugs 2424 such that the hollow 2426
does not have alocating lug 2424 received therein. Rath-
er, the inclined surfaces 2432 are engaged with a respec-
tive locating lug 2424.

[0124] InFIG.63C, the hollow 2426 of the weight 2410
is engaged with the locating lug 2424 in the middle. In
this position, one of the inclined surfaces 2432 is also
engaged with the locating lug 2424 proximate the pro-
jection 2420. In FIG. 63D, the hollow 2426 of the weight
2410 is engaged with the locating lug 2424 proximate
the projection 2420. In this position, one of the inclined
surfaces 2432 is engaged with the locating lug 2424 in
the middle. Lastly, in FIG. 63E, the weight 2410 is dis-
posed adjacent to the projection 2420 and between the
locatinglug 2424 and an end wall of the recessed channel
2408. The hollow 2426 does not have a locating lug 2424
received therein and one of the inclined surfaces 2432
is engaged with the locating lug 2424 proximate the pro-
jection 2420. In the example, the far side of the weight
2410 can be positioned directly against a portion of an
end wall of the recessed channel 2408 and/or a portion
of the cover 2412 proximate the projection 2420. When
the locating lug(s) 2424 is engaged with the weight 2410,
the weight 2410 is retained more tightly within the re-
cessed channel 2408 to reduce or prevent rattling and
further movement of the weight 2410 in the locked con-
figuration. Additionally, one or more of the locating lugs
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2424 can define a position of the weight 2410 on the golf
club head. In the example, by shifting the locating lug
2424 proximate the projection 2420 inward, the weight
2410 can more easily slide between all positions without
binding. It should be appreciated, that the spacing of the
locating lugs 2424 can take on any other configuration
as required or desired. For example, the recessed chan-
nel 2408 can have five spaced apart locating lugs 2424
such that in each position the hollow 2426 of the weight
2410 engages with a locating lug 2424. In other exam-
ples, three similarly spaced locating lugs 2424 can be
used.

[0125] Additionally, the weight 2410 is slidably en-
gaged with the cover 2412. The cover 2412 includes a
flange 2428 that extends from an interior of the cover
2412 and the weight 2410 includes a groove 2430 shaped
and sized to receive at least a portion of the flange 2428.
By slidably engaging the flange 2428 and the groove
2430 of the weight 2410, the weight 2410 is configured
to move with the cover 2412 when moved towards the
unlocked configuration. This movement of the weight
2410 enables the weight 2410 to disengage with the lo-
cating lugs 2424 and so that the weight 2410 can slide
and change positions.

[0126] FIG. 65 is a partial perspective view of an ex-
emplary recessed channel 2500 within a body 2502 of a
test mule. FIG. 66 is another partial perspective view of
the recessed channel 2500. Referring concurrently to
FIGS. 65 and 66, the body 2502 is illustrated schemati-
cally and the test mule represents a club head that can
be any type of club head described herein as required or
desired. The recessed channel 2500 is configured to re-
ceive a slidable weight 2504 and a cover (not shown) is
configured to selectively retain the weight 2504 in differ-
ent positions. The cover is coupled to the body 2502 with
a fastener (not shown) that defines a fastener axis. The
recessed channel 2500 includes a chamber 2506 that is
sized and shaped to receive a corresponding projection
(not shown) of the cover. The chamber 2506 is defined
on the opposite end of the recessed channel 2500 from
the fastener location so that both ends of the cover are
engaged with the body 2502 and increase the retention
of the weight 2504.

[0127] In this example, the recessed channel 2500 in-
cludes a lip 2508 proximate the chamber 2506. The lip
2508 extends into the recessed channel 2500 and is con-
figured to engage with the cover at a corresponding duct
(not shown). As such, when the cover is moved towards
an unlocked configuration that allows the weight 2504 to
slide within the recessed channel 2500, the end of the
cover opposite the fastener remains at least partially en-
gaged with the body 2502 to reduce or prevent the end
of the cover from becoming loose relative to the body
2502. The lip 2508 is elongated in a direction that is sub-
stantially parallel to the fastener axis to enable movement
of the cover as described herein. The lip 2508 can be
positioned at a top wall of the recessed channel 2500,
as illustrated in FIG. 65, at a bottom wall of the recessed
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channel 2500, as illustrated in FIG. 66, or both.

[0128] FIG. 67 is a schematic perspective view of an-
other test mule 2600 with another weight assembly 2602.
FIG. 68 is a cross-sectional view of the weight assembly
2602 in afirst configuration taken along line 67-67 in FIG.
67. FIG. 69 is a cross-sectional view of the weight as-
sembly 2602 in a second configuration taken along line
67-67 in FIG. 67. Referring concurrently to FIGS. 67-69,
and similar to the examples described above in FIGS.
59-64, the test mule 2600 represents a club head that
canbe any type of club head described herein as required
or desired, and in an aspect, the weight assembly 2602
is disposed on a skirt of the club head and at a rear pe-
rimeter where the sole and the crown couple together.
The test mule 2600 includes a body 2604 having an outer
surface 2606 that represents the club head and a bracket
2607. A recessed channel 2608 is defined in the outer
surface 2606 of the body 2604. In this example, however,
the weight assembly 2602 includes a cover 2610 that is
configured to be selectively oriented within the recessed
channel 2608 and secured to the body 2604 to at least
partially define a weight position of the club head and to
adjust the CG and the MOI of the club head.

[0129] In this example, the weight assembly 2602 in-
cludes the cover 2610 that is removably coupled to the
body 2604 and at least partially within the recessed chan-
nel 2608. The cover 2610 has a first end 2612 and an
opposite second end 2614. A fastener 2616 is mounted
(e.g., via alock washer) on the firstend 2612 of the cover
2610 and is configured to couple to the body 2604. Ad-
ditionally, a first weight 2618 is disposed at the first end
2612 of the cover 2610. In this example, the first weight
2618 defines the first end 2612 of the cover 2610 itself
and is removable from the second end 2614 of the cover
2610 so that different mass weights 2618 are inter-
changeable and can form the cover 2610 as required or
desired. The second end 2614 of the cover 2610 includes
a projection 2620 extending therefrom.

[0130] Each end of the recessed channel 2608 has a
chamber 2622 and a fastener receiver 2624. The cham-
ber 2622 is configured to engage with the projection 2620
of the cover 2610 and the fastener 2616 is configured to
couple to the fastener receiver 2624. By having the re-
cessed channel 2608 symmetrical at each end, the cover
2610 can be selectively coupled to the body 2604 so that
the first weight 2618 can be oriented in either the first
configuration (shown in FIG. 68) or the second configu-
ration (shown in FIG. 69). In the first configuration, the
first end 2612 of the cover 2610 is disposed on the heel
side of the club head so that the first weight 2618 is po-
sitioned towards the heel side of the body 2604. In this
configuration, the fastener 2616 is secured to the fasten-
erreceiver 2624 on the heel side and the projection 2620
of the cover 2610 engages with the chamber 2622 at the
toe side. This leaves the fastener receiver 2624 on the
toe side and the chamber 2622 on the heel side unused
by the cover 2610. Conversely, in the second configura-
tion, the first end 2612 of the cover 2610 is disposed on
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the toe side of the club head so that the first weight 2618
is positioned towards the toe side of the body 2604. In
this configuration, the fastener 2616 is secured to the
fastener receiver 2624 on the toe side and the projection
2620 of the cover 2610 engages with the chamber 2622
at the heel side. This leaves the fastener receiver 2624
on the heel side and the chamber 2622 on the toe side
unused by the cover 2610. In this example, the cover
2610 has a dog-bone type shape so that s position within
the recessed channel 2608 can be switched as required
or desired.

[0131] Additionally or alternatively, a second weight
2626 may be coupled to a corresponding weight chamber
2628 defined in the body 2604 and within the recessed
channel 2608. The weight chamber 2628 is positioned
at both ends of the recessed channel 2608 proximate the
fastener receiver 2624 and is covered by the cover 2610
when coupled to the body 2604. As such, the second
weight 2626 is secured by the cover 2610 within the
weight chamber 2628 and indirectly retained by the fas-
tener 2616 of the weight assembly 2602. In an aspect,
the second weight 2626 may thread at least partially into
the weight chamber 2628. It should be appreciated that
the position and use of the second weight 2626 does not
necessarily need to correspond to the orientation of the
cover 2610 and as illustrated in FIGS. 68 and 69. For
example, the second weight 2626 can be used opposite
of the first weight 2618 and retained at least partially by
the second end 2614 of the cover 2610. In another ex-
ample, only the first weight 2618 and no second weight
2626 can be utilized. In still another example, a pair of
second weights 2626 may be used in the pair of weight
chambers 2628. By using more than one weight 2618,
2626 the CG and the MOI of the club head can be more
finely tuned as required or desired.

[0132] FIG. 70 is a schematic perspective view of an-
other test mule 2700 with another weight assembly 2702.
FIG. 71 is a partial cross-sectional view of the weight
assembly 2702 in an unlocked configuration. FIG. 72 is
a partial cross-sectional view of the weight assembly
2702 in a locked configuration. Referring concurrently to
FIGS. 70-72, and similar to the examples described
above in FIGS. 59-64 and 67-69, the test mule 2700 rep-
resents a club head that can be any type of club head
described herein asrequired or desired, and in an aspect,
the weight assembly 2702 is disposed on a skirt of the
club head and at a rear perimeter where the sole and the
crown couple together. The test mule 2700 includes a
body 2704 having an outer surface 2706 that represents
the club head. A recessed channel 2708 is defined in the
outer surface 2706 of the body 2704. In this example,
however, the weight assembly 2702 includes a cover
2710 that is pivotably coupled to the body 2704 and a
slidable weight 2712 to adjust the CG and the MOI of the
club head. In an aspect, the cover 2710 is lighter in den-
sity than the weight 2712 so that a larger amount of mass
can be used to manipulate the CG and the MOI.

[0133] In this example, the cover 2710 has a first end

10

15

20

25

30

35

40

45

50

55

26

EP 4 400 184 A2 50

2714 and an opposite second end 2716. A fastener 2718
is mounted on the first end 2714 of the cover 2710 (e.g.,
via a lock washer) and is configured to secure the first
end 2714 to the body 2704 of the club head. The second
end 2716 of the cover 2710 is pivotably coupled to the
body 2704. The weight 2712 is slidably coupled to the
cover 2710 and is movable between the first end 2714
and the second end 2716. In operation, the cover 2710
is pivotable about its second end 2716 between at least
a locked configuration and an unlocked configuration
(shown in FIG. 70). In the locked configuration, the fas-
tener 2718 secures the first end 2714 of the cover 2710
to the body 2704 and the weight 2712 is disposed at least
partially within the recessed channel 2708 and retained
therein by the cover 2710. The position of the weight
2712 within the recessed channel 2708 between the first
end 2714 and the second end 2716 of the cover 2710 is
thereby retained indirectly by the fastener 2718. In the
unlocked configuration, the first end 2714 of the cover
2710 pivots out of the recessed channel 2708 to enable
the weight 2712 to be repositioned (e.g., slide along the
cover 2710) as required or desired. The unlocked con-
figuration is illustrated in FIG. 70 and the weight 2712
moves with the cover 2710.

[0134] The second end 2716 of the cover 2710 can
include a hook 2720 that pivotably engages with a post
2722 in the body 2704. The hook 2720 includes a hard
stop 2724 thatis configured to engage with the body 2704
in the unlocked position so as to define the pivot limit of
the cover 2710. The hard stop 2724 can be tapered on
one end so that the second end 2716 of the cover 2710
is more easily inserted into the body 2704 during assem-
bly. In other example, the second end 2716 of the cover
2710 can be pivotably coupled to the body 2704 with a
pin connection (not shown). The recessed channel 2708
can include one or more locating lugs 2726 to assist in
positioning the weight 2712 as required or desired. In
aspects, the weight 2712 can be positionable in two, four,
or six discrete positions at least partially defined by the
locating lugs 2726. In this example, the weight 2712 is
slidably engaged with the cover 2710 and pivots there-
with. In other examples, the weight can be slidably en-
gaged with the body so that it does not pivot with the
cover. This example is described below in reference to
FIG. 73.

[0135] FIG. 73 is a cross-sectional view of another
weight assembly 2750 that can be used with the test mule
2700 (shown in FIG. 70). In this example, the weight as-
sembly 2750 includes a pivotable cover 2752 and a sli-
dable weight 2754. However, in this example, the weight
2754 is slidably engaged at least partially within the re-
cessed channel 2708 of the body 2704 so that the weight
2754 does not pivot with the cover 2752. The weight as-
sembly 2750 includes a rail 2756 that secures the weight
2754 to the body 2704 while still enabling the weight 2754
to slide. In the locked configuration as illustrated in FIG.
73, the cover 2752 secures the position of the weight
2754 relative to the body 2704 via the rail 2756.
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[0136] FIG. 74 is an exploded perspective view of an-
other test mule 2800 with another weight assembly 2802.
Similar to the examples described above in FIGS. 59-64
and 67-72, the test mule 2800 represents a club head
that can be any type of club head described herein as
required or desired, and in an aspect, the weight assem-
bly 2802 is disposed on a skirt of the club head and at a
rear perimeter where the sole and the crown couple to-
gether. The test mule 2800 includes a body 2804 having
an outer surface 2806 that represents the club head and
a bracket 2807. A recessed channel 2808 is defined in
the outer surface 2806 of the body 2804. In this example,
however, the weight assembly 2802 includes a cover
2810 thatis coupled to the body 2804 via a fastener 2812
that is disposed proximate a center of the cover 2810.
The cover 2810 is configured to secure a slidable weight
2814 while enabling a position of the weight 2814 to be
selectively adjusted. The weight 2814 has an elongated
U-shape so as to accommodate the center mounted fas-
tener 2812 and a portion of the weight 2814 can be dis-
posed on both sides of the fastener2812. The cover2810
has projections 2816 at each end to engage with the re-
cessed channel 2808. The recessed channel 2808 in-
cludes locating lugs 2818 to assist in positioning the
weight 2814 and dimples 2820 that receive at least a
portion of a position indicator 2822 of the weight 2814.
[0137] FIG. 75 is a perspective view of a sole 2902 of
another golf club head 2900 with another weight assem-
bly 2904. FIG. 76 is a cross-sectional view of the weight
assembly 2904 taken along line 76-76 in FIG. 75. FIG.
77 is a cross-sectional view of the weight assembly 2904
taken along line 77-77 in FIG. 75. Referring concurrently
to FIGS. 75-77, the golf club head 2900 is a metalwood-
type golf club head having a body 2906 that includes a
striking face 2908 with a lower edge 2910 and an upper
edge (not shown) extending between a toe 2912 and a
heel 2914. The sole 2902 extends from the lower edge
2910 on the bottom side of the club head 2900 and a
crown 2916 extends from the upper edge on the top of
the club head 2900. The sole 2902, the striking face 2908,
and the crown 2916 are coupled together so as to define
an outer surface 2918 of the body 2906 with an interior
cavity 2920 formed within. A hosel 2922 is disposed at
the heel 2914 and is configured to couple to a shaft (not
shown). The functions of the components (e.g., sole,
striking face, crown, hosel, etc.) of the metalwood-type
club head 2900 are similar to the component functions
described above. The body 2906 may form any type club
head, such as a fairway-metal type club head, an iron-
type club head, or a hybrid-type club head as required
or desired. Furthermore, the features of the weight as-
sembly 2904 described below can additionally or alter-
natively be utilized in any type club head described herein
as required or desired.

[0138] Inthisexample, arecessed channel 2924 is de-
fined within the sole 2902 of the body 2906 of the club
head 2900. The channel 2924 extends in the toe 2912 -
heel 2914 direction so that the CG and the MOI of the
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club head 2900 can be adjusted for fade-draw bias. In
an aspect, the recessed channel 2924 may be defined
in a transition area where the sole 2902 and the crown
2916 couple together opposite the striking face 2908 and
known as a skirt of the club head 2900. As such, the
recessed channel 2924 and the weight assembly 2904
are disposed at a rear perimeter of the club head 2900
and proximate where the sole 2902 and the crown 2916
couple together. In an aspect, the recessed channel 2924
and the weight assembly 2904 are disposed substantially
atarear perimeter portion of the club head 2900 opposite
the striking face 2908.

[0139] The weight assembly 2904 includes a slidable
weight 2926 disposed at least partially within the re-
cessed channel 2924 and configured to slide therein, a
cover 2928 that extends at least partially over the channel
2924 and adapted to releasably secure the weight 2926
within the recessed channel 2924, and a fastener 2930
configured to couple the cover 2928 to the body 2906.
The fastener 2930 retains the weight 2926 in the re-
cessed channel 2924 indirectly via the cover 2928 and
so that the weight 2926 can be used to adjust the CG
and the MOI of the club head. Similar to the examples
described above, the weight assembly 2904 is configured
to move between at least a locked configuration, shown
in FIG. 79 and described further below, and an unlocked
configuration, shown in FIG. 80 and described further
below. In the locked configuration, the cover 2928 is at
least partially disposed within the recessed channel
2924, and the weight 2926 is secured within the channel
2924 with its movement restricted. In the unlocked con-
figuration, the fastener 2930 enables the cover 2928 to
move along a fastener axis 2932 so that the weight 2926
is released and can slide relative to cover 2928 and the
body 2906. Additionally, in this example, the cover 2928
can also at least partially rotate relative to the recessed
channel 2924 and the body 2906 towards a weight re-
moval configuration, shown in FIG. 81 and described fur-
ther below.

[0140] The body 2906 includes a partial wall 2934 that
is disposed within the recessed channel 2924. The partial
wall 2934 extends from a bottom of the recessed channel
2924, and the weight 2926 includes a recess 2936
shaped and sized toreceive atleast a portion of the partial
wall 2934. By slidably engaging the partial wall 2934 and
the recess 2936 of the weight 2926, the weight 2926 does
not move with the cover 2928 when the cover is moved
towards the unlocked configuration. To assist in position-
ing the weight 2926 at preselected positions within the
recessed channel 2924, the cover 2928 includes at least
one locating lug 2938 that extends from an inner surface
of the cover 2928. The weight 2926 includes a corre-
sponding hollow 2940 shaped and sized to receive at
least a portion of the locating lug 2938. As such, when
the weight 2926 is engaged with the cover 2928, the
weight 2926 is retained more tightly within the cover 2928
to reduce or prevent rattling and further movement of the
weight 2926 in the locked configuration. In the example,
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the inner surface of the cover 2928 includes an oblique
surface 2942 that is configured to engage with a corre-
sponding oblique surface 2944 on the weight 2926. The
oblique surfaces 2942, 2944 taper in a direction such that
their height above the bottom wall of the recessed chan-
nel 2924 is larger and increases along a direction that is
away from the partial wall 2934. This configuration urges
the weight 2926 in a direction towards the top wall of the
recessed channel 2924 and induces a compression force
on the weight 2926 between the cover 2928 and the re-
cessed channel 2924 for securing the weight 2926 there-
in.

[0141] In this example, the cover 2928 is formed from
a first portion 2946 and a second portion 2948. The fas-
tener 2930 engages with the first portion 2946 via a lock-
washer (not shown) such that the entire cover 2928 is
linearly moveable along the fastener axis 2932. The sec-
ond portion 2948 has a first end 2950 that is rotatably
coupled to the first portion 2946 and an opposite second
end 2952 that has a projection 2954. Similar to the other
examples described herein, the projection 2954 is con-
figured to engage with a corresponding chamber 2956
defined in the body 2906 and within the recessed channel
2924, so that when the weight assembly 2904 is in the
locked configuration, the second end 2952 more tightly
secures the weight 2926 within the recessed channel
2924. By enabling the second portion 2948 of the cover
2928 to rotate relative to the first portion 2946 when the
second end 2952 is not engaged with the recessed chan-
nel 2924, access to the weight 2926 is increased and
allows for the weight 2926 to be completely removed from
the club head 2900 as required or desired and as illus-
trated in FIG. 81.

[0142] FIG. 78 is an exploded view of the cover 2928
of the weight assembly 2904 (shown in FIGS. 75-77).
The cover 2928 includes the first portion 2946 that cou-
ples to the fastener 2930 and the second portion 2948.
In the example, the first portion 2946 and the second
portion 2948 may be discrete and separable from one
another. In other examples, the first portion 2946 and the
second portion 2948 may be fixed to each other, while
still being rotatable relative to one another. The first por-
tion 2946 has a first end 2958 with a bore that is shaped
and sized to receive and couple to the fastener 2930.
The bore extends in a direction along the fastener axis
2932. The first portion 2946 also has an opposite second
end 2960 that is configured to rotatably couple to the
second portion 2948. The second end 2960 has a cylin-
der 2962 that is spaced away from the first end 2958 and
that extends in a direction that is substantially orthogonal
to the fastener axis 2932. The cylinder 2962 rotatably
engages the second portion 2948 and defines a rotation
axis for the second portion 2948 to rotate relative to the
first portion 2946.

[0143] The second portion 2948 extends between the
first end 2950 and the second end 2952. The first end
2950 has a hook 2964 that rotatably engages with the
cylinder 2962 of the first portion 2946 such that the rota-
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tion axis of the second portion 2948 is substantially or-
thogonal to the fastener axis 2932. In an aspect, an outer
surface 2966 of the hook 2964 is rounded so that the
second portion 2948 can rotate around the cylinder 2962.
The hook 2964 is formed at least partially by an arm 2968
that is elongated and engages with a sidewall of the bore
of the first portion 2946 so that rotation of the second
portion 2948 is partially limited. This configuration allows
the second portion 2948 to move with the first portion
2946 when the first portion 2946 linearly moves along
the fastener axis 2932. In some examples, the hook 2964
can snap-fit around the cylinder 2962 so that in order to
separate the two portions 2946, 2948, a separation force
is required. The second end 2952 of the second portion
2948 includes the projection 2954. Extending between
the first end 2950 and the second end 2952 of the second
portion 2948, a cutout 2970 is formed that is sized and
shaped to at least partially receive the weight 2926
(shown in FIGS. 76 and 77). Within the cutout 2970, the
locating lugs 2938 and the oblique surface 2942 of the
cover 2928 are formed.

[0144] FIG. 79 is a perspective view of the weight as-
sembly 2904 in a locked configuration. In the locked con-
figuration, the fastener 2930 is tightened to the body 2906
of the club head so that the cover 2928 is engaged to the
body 2906 and at least partially within the recessed chan-
nel 2924 to secure a position of the weight 2926 within
the recessed channel 2924. In the locked configuration,
the fastener 2930 retains the weight 2926 in the recessed
channel 2924 indirectly via the cover 2928. The first end
of the first portion 2946 of the cover 2928 is secured to
the body 2906 by the fastener 2930. The second end of
the second portion 2948 of the cover 2928 is secured to
the body 2906 via the projection 2954 (shown in FIG. 78)
such that rotation of the second portion 2948 relative to
the first portion 2946 is prevented. Between the first por-
tion 2946 and the second portion 2948, the hook 2964
and cylinder 2962 (shown in FIG. 78) engagement re-
stricts the portions 2946, 2948 from separating from one
another in the locked configuration. In order to release
the weight 2926 from its secured position, the fastener
2930 is used to move the weight assembly 2904 towards
the unlocked configuration described below in reference
to FIG. 80.

[0145] FIG. 80 is a perspective view of the weight as-
sembly 2904 in an unlocked configuration. In the un-
locked configuration, the fastener 2930 is loosened with
respect to the body 2906 of the club head. When the
fastener 2930 is loosened, the cover 2928 linearly moves
along the fastener axis 2932 (shown in FIG. 78) and at
least partially raises out of the recessed channel 2924.
In the unlocked configuration, the cover 2928 releases
the weight 2926 so that the weight 2926 may slide within
the recessed channel 2924. The first end of the first por-
tion 2946 of the cover 2928 remains secured to the body
2906 by the fastener 2930 in the unlocked configuration.
[0146] In some examples, the second end of the sec-
ond portion 2948 of the cover 2928 can remain partially
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engaged to the body 2906 via the projection 2954 (shown
in FIG. 78) in the unlocked configuration so that rotation
of the second portion 2948 relative to the first portion
2946 remains restricted and the weight 2926 cannot be
removed from the recessed channel 2924. However, the
weight 2926 is still enabled to slide and be repositioned
as required or desired. In this example, to disengage the
projection 2954 from the recessed channel 2924, the fas-
tener 2930 is used to further raise the cover 2928 along
the fastener axis 2932 so as to position the cover 2928
in a weight removal configuration as described below in
reference to FIG. 81. In other examples, in the unlocked
configuration the cover 2928 is raised such that the pro-
jection 2954 is disengaged from the recessed channel
2924 without any further movement along the fastener
axis 2932. In this example, the cover 2928 is positioned
such that it can be moved towards a weight removal con-
figuration without further movement via the fastener 2930
as described below in reference to FIG. 81.

[0147] FIG. 81 is a perspective view of the weight as-
sembly 2904 in a weight removal configuration. In the
weight removal configuration, the first portion 2946 of the
cover 2928 is raised at least partially out of the recessed
channel 2924 such that the projection 2954 of the second
portion 2948 is disengaged from the chamber 2956 de-
fined within the recessed channel 2924. This disengage-
ment enables the second portion 2948 of the cover 2928
to open towards the weight removal configuration by ro-
tating relative to the first portion 2946 and in an outwards
direction relative to the body 2906 of the club head. The
fastener 2930 does not need to be used to open the sec-
ond portion 2948 of the cover 2928. The rotation of the
second portion 2948 is around a rotation axis that is sub-
stantially orthogonal to the fastener axis 2932 (shown in
FIG. 78). By opening the cover 2928 the weight 2926 can
be completely removed from the recessed channel 2924
as required or desired. Additionally, when the second
portion 2948 is rotated relative to the first portion 2946
of the cover 2928, the hook 2964 and cylinder 2962 en-
gagement (shown in FIG. 78) restricts the portions 2946,
2948 from separating from one another in the weight re-
moval configuration.

[0148] FIG. 82 is a perspective view of a sole 3002 of
another golf club head 3000 with another weight assem-
bly 3004. FIG. 83 is a cross-sectional view of the weight
assembly 3004 taken along line 83-83 in FIG. 82. Refer-
ring concurrently to FIGS. 82 and 83, the golf club head
3000 includes a body 3006, a striking face 3008, a lower
edge 3010, an upper edge (not shown), a toe 3012, a
heel 3014, a crown 3016, an outer surface 3018, an in-
terior cavity 3020, and a hosel 3022, the functions of
which are similar to the component functions described
above. The body 3006 may form any type club head as
described herein, such as, a metalwood-type club head,
a fairway-metal type club head, an iron-type club head,
or a hybrid-type club head as required or desired. Fur-
thermore, the features of the weight assembly 3004 de-
scribed below can additionally or alternatively be utilized
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in any type club head described herein as required or
desired.

[0149] Inthis example, arecessed channel 3024 is de-
fined within the sole 3002, and/or a transition area (e.g.,
skirt) where the sole 3002 and the crown 3016 couple
together. The channel 3024 extends in the toe 3012 -
heel 3014 direction so that the CG and the MOI of the
club head 3000 can be adjusted for fade-draw bias. In
an aspect, the recessed channel 3024 and the weight
assembly 3004 are disposed substantially at a rear pe-
rimeter portion of the club head 3000 opposite the striking
face 3008.

[0150] The weight assembly 3004 includes a slidable
weight 3026 disposed at least partially within the re-
cessed channel 3024 and configured to slide therein, a
cover 3028 that extends at least partially over the channel
3024 and adapted to releasably secure the weight 3026
within the recessed channel 3024, and a fastener 3030
configured to couple the cover 3028 to the body 3006.
Similar to the examples described above, the weight as-
sembly 3004 is configured to move between at least a
locked configuration, shown in FIG. 85 and described
further below, and an unlocked configuration, shown in
FIG. 86 and described further below. In the locked con-
figuration, the cover 3028 is at least partially disposed
within the recessed channel 3024, and the weight 3026
is secured within the channel 3024 with its movement
restricted. In the unlocked configuration, the fastener
3030 enables the cover 3028 to move along a fastener
axis 3032 so that the weight 3026 can slide relative to
cover 3028 and the body 3006. Additionally, in this ex-
ample, the cover 3028 can also at least partially rotate
relative to the recessed channel 3024 and the body 3006
towards a weight removal configuration, shown in FIG.
87 and described further below. Additionally, the body
3006 includes a partial wall 3034 that slidably engages
the weight 3026 and the cover 3028 includes atleastone
locating lug 3036 to facilitate positioning of the weight
3026.

[0151] FIG. 84 is a perspective view of the cover 3028
of the weight assembly 3004 (shown in FIGS. 82 and
83). With continued reference to FIG. 83, the cover 3028
has a first end 3038 and an opposite second end 3040.
The second end 3040 has a projection 3042, which sim-
ilar to the other examples herein, the projection 3042 is
configured to engage with a corresponding chamber
3044 defined in the body 3006 and within the recessed
channel 3024. As such, when the weight assembly 3004
is in the locked configuration, the second end 3040 more
tightly secures the weight 3026 to the body 3006. In some
examples, a duct 3046 is defined in the cover 3028 that
is configured to engage with a corresponding lip (not
shown) that extends from the recessed channel 3024.
This duct and lip feature facilitates the sliding engage-
ment of the second end 3040 of the cover 3028 with the
recessed channel 3024 within the body 3006 and as de-
scribed further above in reference to FIGS. 65 and 66.
The first end 3038 of the cover 3028 engages with an
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enlarged head 3048 of the fastener 3030 and the fastener
3030 is freely rotatable relative to the cover 3028. In this
example, the fastener 3030 is not coupled to the cover
3028 with a lock-washer, and the fastener 3030 is devoid
of a lock-washer.

[0152] The firstend 3038 of the cover 3028 has a hold-
er 3050 defined on an inner surface of the cover 3028
that is shaped and sized to receive the enlarged head
30438 of the fastener 3030. The holder 3050 has an inner
surface 3052 that is larger than the enlarged head 3048
so that the enlarged head 3048 is freely rotatable within
the holder 3050. In the example, the inner surface 3052
has a first sidewall 3054 that is substantially parallel to
the fastener axis 3032 and an opposite second sidewall
3056 that is tapered relative to the fastener axis 3032. In
an aspect, the second sidewall 3056 is oriented so as to
increase the gap between the first sidewall 3054 and the
second sidewall 3056 in a direction that is towards an
outer surface of the cover 3028. When the fastener 3030
is tightened to or loosened from the body 3006 of the
club head, the enlarged head 3048 is positioned against
the first sidewall 3054 of the inner surface 3052, as illus-
trated in FIG. 83. This configuration aligns cover 3028
along the fastener axis 3032 so that the cover 3028 can
linearly move along the fastener axis 3032 and engage
or disengage the projection 3042 relative to the chamber
3044. However, when the fastener 3030 is loosened from
the body 3006 (e.g., the enlarged head 3048 raised from
the body 3006 along the fastener axis 3032) and the cov-
er 3028 is disengaged from the body 3006, the second
end 3040 of the cover 3028 can also be angled away
from the body 3006 via the orientation of the second side-
wall 3056. This movement of the cover 3028 enables the
cover 3028 to at least partially rotate around the fastener
axis 3032 towards a weight removal configuration as il-
lustrated in FIG. 87 and described further below.
[0153] Theinner surface 3052 of the holder 3050 also
includes an outer axial wall 3058 that is substantially or-
thogonal to the fastener axis 3032. The outer axial wall
3058 confines the enlarged head 3048 within the holder
3050 in an axial direction along the fastener axis 3032
so that when the enlarged head 3048 is loosened and
raised relative to the body 3006 of the club head, corre-
sponding linear movement is induced on the cover 3028
even without use of a lock-washer. The outer axial wall
3058 can include an aperture 3060 so that a tool (not
shown) can access the enlarged head 3048. In an aspect,
the aperture 3060 has a diameter that is less than a di-
ameter of the enlarged head 3048. An opposite inner
axial wall 3062 is configured to at least partially hook
around the enlarged head 3048 so that when the en-
larged head 3048 is tightened and lowered relative to the
body 3006, corresponding linear movement is induced
on the cover 3028 even without use of a lock-washer.
Additionally, the holder 3050 is a protruding component
of the cover 3028 (e.g., via the inner axial wall 3062) with
an outer surface 3064 that extends at least partially cir-
cumferentially around the fastener axis 3032. As such,
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the outer surface 3064 is curved and at least partially
cylindrical in shape. In an aspect, the outer surface 3064
is curved and extends at least 180° around the fastener
axis 3032. The outer surface 3064 facilitates rotation of
the cover 3028 relative to the body 3006, when the cover
3028 is at least partially raised out of the recessed chan-
nel 3024.

[0154] In the example, the holder 3050 is accessible
from either the top or bottom of the cover 3028 and allows
the fastener 3030 to be at least partially inserted into the
holder 3050 (e.g., the enlarged head 3048). When the
cover 3028 is coupled to the body 3006 via the fastener
3030 and at least partially inserted within the recessed
channel 3024, the holder 3050 is atleast partially inserted
within the recessed channel 3024 because itis a protrud-
ing feature so that the cover 3028 is restricted or pre-
vented from being decoupled from the enlarged head
3048 without completely withdrawing the holder 3050
from the recessed channel 3024.

[0155] FIG. 85 is a perspective view of the weight as-
sembly 3004 in a locked configuration. In the locked con-
figuration, the fastener 3030 is tightened to the body 3006
of the club head so that the cover 3028 is engaged to the
body 3006 and at least partially within the recessed chan-
nel 3024 to secure a position of the weight 3026 within
the recessed channel 3024. In the locked configuration,
the fastener 3030 retains the weight 3026 in the recessed
channel 3024 indirectly via the cover 3028. The first end
of the cover 3028 is secured to the body 3006 by the
fastener 3030. The second end of the cover 3028 is se-
cured to the body 3006 via the projection 3042 (shown
in FIG. 83) such that rotation of the cover 3028 is pre-
vented. In order to release the weight 3026 from its se-
cured position, the fastener 3030 via access by the ap-
erture 3060 is used to move the weight assembly 3004
towards the unlocked configuration described below in
reference to FIG. 86.

[0156] FIG. 86 is a perspective view of the weight as-
sembly 3004 in an unlocked configuration. In the un-
locked configuration, the fastener 3030 is loosened with
respect to the body 3006 of the club head. When the
fastener 3030 is loosened, the cover 3028 linearly moves
along the fastener axis 3032 (shown in FIG. 83) and at
least partially raises out of the recessed channel 3024
by the fastener head engaging with the outer axial wall
of the holder 3050. In the unlocked configuration, the
cover 3028 releases the weight 3026 so that the weight
3026 may slide within the recessed channel 3024. The
first end of the cover 3028 remains secured to the body
3006 by the fastener 3030 in the unlocked configuration.
[0157] Insome examples, the second end of the cover
3028 can remain partially engaged to the body 3006 via
the projection 3042 in the unlocked configuration so that
rotation of the cover 3028 remains restricted and the
weight 3026 cannot be removed from the recessed chan-
nel 3024. However, the weight 3026 is still enabled to
slide and be repositioned as required or desired. In this
example, to disengage the projection 3042 from the re-
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cessed channel 3024, the fastener 3030 is used to further
raise the cover 3028 along the fastener axis 3032 so as
to position the cover 3028 in a weight removal configu-
ration as described below in reference to FIG. 87. In other
examples, in the unlocked configuration the cover 3028
is raised such that the projection 3042 is disengaged from
the recessed channel 3024 without any further move-
ment along the fastener axis 3032. In this example, the
cover 3028 is positioned such that it can be moved to-
wards a weight removal configuration without further
movement via the fastener 3030 as described below in
reference to FIG. 87.

[0158] FIG. 87 is a perspective view of the weight as-
sembly 3004 in a weight removal configuration. In the
weight removal configuration, the first end 3038 of the
cover 3028 is raised at least partially out of the recessed
channel 3024 such that the projection 3042 of the second
end 3040 is disengaged from the chamber 3044 defined
within the recessed channel 3024. This disengagement
enables the second end 3040 of the cover 3028 to be
opened towards the weight removal configuration by an-
gling away from the body 3006 of the club head and ro-
tating it around the fastener axis of the fastener 3030.
For example, the fastener head is positioned against the
second sidewall 3056 (shown in FIG. 83) to angle the
second end 3040 away from the body 3006 and the sec-
ond end 3040 can be rotated around the fastener 3030.
By opening the cover 3028, the weight 3026 can be com-
pletely removed from the recessed channel 3024 as re-
quired or desired. Additionally, the holder 3050 (shown
in FIG. 83) of the fastener 3030 is still at least partially
projecting into the recessed channel 3024 so that the
cover 3028 cannot be completely removed from the body
3006 of the club head without further movement of the
fastener 3030. This configuration enables both the cover
3028 and the fastener 3030 to remain coupled to the
body 3006 in the weight removal configuration.

[0159] FIG. 88 is a perspective view of a sole 3102 of
another golf club head 3100 with another weight assem-
bly 3104. The golf club head 3100 includes a body 3106,
a striking face 3108, a lower edge 3110, an upper edge
(not shown), a toe (not shown), a heel 3112, a crown
3114, an outer surface 3116, an interior cavity (not
shown), and a hosel 3118, the functions of which are
similar to the component functions described above. The
body 3106 may form any type club head as described
herein, such as, a metalwood-type club head, a fairway-
metal type club head, an iron-type club head, or a hybrid-
type club head as required or desired. Furthermore, the
features of the weight assembly 3104 described below
can additionally or alternatively be utilized in any type
club head described herein as required or desired.
[0160] In this example, a channel 3120 is defined by
the body 3106 and the channel 3120 is a through-opening
that extends through the body 3106 between a toe-side
opening 3122 and a heel-side opening 3124. In some
examples, the channel 3120 may be separated from the
interior cavity of the body 3106 by a channel wall. In other
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examples, the channel 3120 may be at least partially
openinto theinterior cavity of the body 3106. The channel
3120 may be disposed within the sole 3102, and/or a
transition area where the sole 3102 and the crown 3114
couple together (e.g., skirt). The channel 3120 extends
in the toe-heel direction so that the CG and the MOI of
the club head 3100 can be adjusted for fade-draw bias.
In an aspect, the channel openings 3122, 3124 are dis-
posed substantially at a rear perimeter portion of the club
head 3100 opposite the striking face 3108 and a front-
rear centerline of the club head 3100.

[0161] The weight assembly 3104 includes a slidable
weight 3126 slidably engaged with a cover 3128 and a
fastener 3130 configured to couple the cover 3128 to the
body 3106. The cover 3128 has a first end 3132 and an
opposite second end 3134. The fastener 3130 is coupled
to the first end 3132 (e.g., via a lock-washer) and the
cover 3128 extends in a direction that is along the fas-
tener axis. Both the first end 3132 and the second end
3134 of the cover 3128 have an outer surface that is
shaped and sized to align with and not extend from the
outer surface 3116 of the club head 3100 when secured
thereto. Similar to the examples described above, the
weight assembly 3104 is configured to move between at
least a locked configuration (not illustrated) and an un-
locked configuration (shown in FIG. 88). In the locked
configuration, the cover 3128 inserted within the channel
3120 so thatthe weight 3126 is completely disposed with-
in the channel 3120 and within the body 3106 of the club
head 3100. The position of the weight 3126 on the cover
3128 is secured within the channel 3120 when the weight
assembly 3104 is in the locked configuration. As such,
the fastener 3130 retains the weight 3126 in the channel
3120 indirectly via the cover 3128. In the unlocked con-
figuration, the fastener 3130 enables the cover 3128 to
be atleast partially withdrawn from the channel 3120 and
along the fastener axis so that the weight 3126 is at least
partially extracted from the channel 3120. When the
weight 3126 is extracted from the body 3106, the weight
3126 can slide relative to cover 3128 for removal and/or
repositioning on the cover 3128. As such, the position of
the weight 3126 on the cover 3128 is adjustable so that
the weight assembly 3104 is used to adjust the GC and
MOI of the club head 3100.

[0162] In this example, an inner surface of the cover
3128includes atleast one locating lug 3136 spaced along
the fastener axis. The weight 3126 includes one or more
corresponding hollows 3138 shaped and sized to receive
at least a portion of the locating lug 3136. Additionally,
when the locating lug 3136 is engaged with the hollow
3138, the weight 3126 is retained more tightly by the cov-
er 3128 to reduce or prevent rattling and further move-
ment of the weight 3126 in the locked configuration. In
an aspect, the cover 3128 can include a shelf 3140 that
the weight 3126 is supported by. The shelf 3140 allows
the weight 3126 to be extracted from within the channel
3120 when the weight assembly 3104 is moved into the
unlocked configuration.
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[0163] Insome examples, the firstend 3132 of the cov-
er 3128 may be engaged at least partially with the chan-
nel 3120 so that the cover 3128 is coupled to the body
3106 of the club head 3100 in the unlocked configuration.
In other example, the cover 3128 can be completely re-
movable from the body 3106 of the club head 3100 as
required or desired. By securing the slidable weight 3126
within the body 3106 of the club head 3100 aerodynamic
performance of the outer surface 3116 of the club head
3100 can be increased.

[0164] FIG. 89 is a perspective view of a sole 3202 of
another golf club head 3200 with another weight assem-
bly 3204 in a locked configuration. The golf club head
3200 includes a body 3206, a striking face 3208, a lower
edge 3210, an upper edge (notshown), atoe (notshown),
a heel 3212, a crown 3214, an outer surface 3216, an
interior cavity (not shown), and a hosel 3218, the func-
tions of which are similar to the component functions de-
scribed above. The body 3206 may form any type club
head as described herein, such as, a metalwood-type
club head, a fairway-metal type club head, an iron-type
club head, or a hybrid-type club head as required or de-
sired. Furthermore, the features of the weight assembly
3204 described below can additionally or alternatively be
utilized in any type club head described herein as re-
quired or desired.

[0165] In this example, a channel 3220 is defined by
the body 3206 for supporting the weight assembly 3204.
The channel 3220 can include a first channel 3222 and
a second channel 3224 that are in communication with
one another. The first channel 3222 is defined in the sole
3202 of the body 3206 and extends in a front-rear direc-
tion of the club head 3200 with the striking face 3208
being the front of the club head 3200. The second chan-
nel 3224 is defined in the sole 3202, and/or a transition
area (e.g., skirt) where the sole 3202 and the crown 3214
couple together. The second channel 3224 extends in
the toe-heel direction so that the CG and the MOI of the
club head 3200 can be adjusted for fade-draw bias. In
an aspect, the second channel 3224 is disposed sub-
stantially ata rear perimeter portion of the club head 3200
opposite the striking face 3208. As such, the first channel
3222 and the second channel 3224 are oriented in sub-
stantially orthogonal directions and on different planes
of the club head 3200.

[0166] The weight assembly 3204 includes a slidable
weight 3226 (shown in FIG. 91) slidably engaged with a
cover 3228 and a fastener 3230 configured to couple the
cover 3228 to the body 3206. In this example, the cover
3228includes afastenertab 3232 and a weight tray 3234.
The fastener tab 3232 is sized and shaped to be received
within the first channel 3222 and the weight tray 3234 is
sized and shaped to be received within the second chan-
nel 3224. The fastener 3230 is coupled to the fastener
tab 3232 (e.g., via a lock washer) and the weight tray
3234. The fastener 3230 is configured to cooperate with
both the fastener tab 3232 and the weight tray 3234 to
retain and secure the weight 3226 within the body 3206
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of the club head 3200. Similar to the examples described
above, the weight assembly 3204 is configured to move
between at least a locked configuration, shown in FIG.
89, and an unlocked configuration, shown in FIG. 90 and
described further below. In the locked configuration, the
cover 3228 is at least partially disposed within the re-
cessed channel 3220, and the weight 3226 is secured
within the body 3206 of the club head 3200 with its move-
ment restricted. In the unlocked configuration, the fas-
tener 3230 releases the cover 3228 from the body 3206
so that the weight assembly 3204 can move towards a
weight adjustment configuration, shown in FIG. 91 and
described further below. In the weight adjustment con-
figuration, the position of the weight 3226 within the
weight tray 3234 can be adjusted as required or desired.
[0167] In the locked configuration, both the fastener
tab 3232 and the weight tray 3234 are positioned within
the body 3206 of the club head 3200 so that they are not
protruding and aligned with the outer surface 3216 of the
club head 3200. Additionally, the weight 3226 is com-
pletely disposed within the body 3206 of the club head
3200, and secured therein, in the locked configuration.
The fastener 3230 retains the weight 3226 in the re-
cessed channel 3220 indirectly via the cover 3228 and
so that the weight 3226 can be used to adjust the CG
and the MOI of the club head 3200.

[0168] FIG. 90 is a perspective view of the weight as-
sembly 3204 in an unlocked configuration. In the un-
locked configuration, the fastener 3230 is loosened such
that it at least partially raises out of the first channel 3222
along the fastener axis. Because the fastener tab 3232
is coupled to the fastener 3230, the fastener tab 3232
also raises at least partially out of the first channel 3222.
In the example, the fastener 3230 is positioned towards
a front section of the first channel 3222. This movement
of the fastener 3230 and the fastener tab 3232, however,
does not correspond to the weight tray 3234 moving with-
in the second channel 3224. Rather, once the weight
assembly 3204 is in the unlocked configuration, the user
can utilize the fastener tab 3232 to pull the weight tray
3234 at least partially out of the second channel 3224
and access the weight 3226 as illustrated in FIG. 91. In
the unlocked configuration, the weight 3226 may still be
disposed completely within the body 3206 of the club
head.

[0169] FIG. 91 is a perspective view of the weight as-
sembly 3204 in a weight adjustment configuration. FIG.
92 is a cross-sectional view of the weight assembly 3204
taken along line 92-92 in FIG. 91. Referring concurrently
to FIGS. 91 and 92, the weight tray 3234 has a first end
3236 with a pool 3238 that is sized and shaped to receive
the weight 3226 and allow the weight to be selectively
positionable (e.g., viasliding) therein. A second end 3240
of the weight tray 3234 threadably engages with the fas-
tener 3230 so that the fastener 3230 can rotate relative
thereto. A slot 3242 is defined between the first channel
3222 and the second channel 3224 so that the fastener
3230 can extend between the two and couple to both the
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fastenertab 3232 and the weighttray 3234. The slot 3242
extends in a similar front-rear direction to the first channel
3222 so that the weight assembly 3204 can be linearly
movable in a rearwards direction towards the weight ad-
justment configuration when the weight assembly 3204
is unlocked (e.g., disengage the fastener tab 3232 from
the first channel 3222).

[0170] In operation, when the weight assembly 3204
is unlocked and then moved towards the weight adjust-
ment configuration, the first end 3236 of the weight tray
3234 projects from the body 3206 so that the weight 3226
is accessible within the pool 3238 and its position can be
adjusted. In some examples, the weight 3226 can be
completely removable from the weight assembly 3204
as required or desired in the weight adjustment configu-
ration.

[0171] FIG. 93 is a perspective view of a sole 3302 of
another golf club head 3300 with another weight assem-
bly 3304. FIG. 94 is a perspective view of the weight
assembly 3304. Referring concurrently to FIGS. 93 and
94, the golf club head 3300 includes a body 3306, a strik-
ing face 3308, a lower edge 3310, an upper edge (not
shown), a toe (not shown), a heel 3312, a crown 3314,
an outer surface 3316, an interior cavity (not shown), and
a hosel 3318, the functions of which are similar to the
component functions described above. The body 3306
may form any type club head as described herein, such
as, a metalwood-type club head, a fairway-metal type
club head, an iron-type club head, or a hybrid-type club
head as required or desired. Furthermore, the features
of the weight assembly 3304 described below can addi-
tionally or alternatively be utilized in any type club head
described herein as required or desired.

[0172] Inthis example, arecessed channel 3320 is de-
fined within the sole 3302, and/or a transition area (e.qg.,
skirt) where the sole 3302 and the crown 3314 couple
together. The channel 3320 extends in the toe-heel di-
rection so that the CG and the MOI of the club head 3300
can be adjusted for fade-draw bias. In an aspect, the
recessed channel 3320 and the weight assembly 3304
are disposed substantially at a rear perimeter portion of
the club head 3300 opposite the striking face 3308.
[0173] The weight assembly 3304 includes an insert
3322 that is configured to be inserted into the recessed
channel 3320 and coupled to the body 3306 of the club
head 3300. The insert 3322 has one or more weights
coupled thereto. In this example, a first weight 3324 and
a second weight 3326 are coupled to the insert 3322.
The first weight 3324 may be a different mass than the
second weight 3326. An actuator 3328 is also coupled
to the insert 3322 and disposed between the weights
3324, 3326.Inthe example, the actuator 3328 is rotatable
relative to the insert 3322 with an enlarged head 3330
and a leadscrew 3332. The enlarged head 3330 is cap-
tured within the insert 3322 and the leadscrew 3332 ex-
tends in a direction away from the insert 3322. The ac-
tuator 3328, however, is not used to couple the weight
assembly 3304 to the body 3306 of the club head 3300.
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Rather, the insert 3322 includes a locking member 3334
configured to selectively engage with the body 3306 of
the club head 3300 and secure the weight assembly 3304
within the recessed channel 3320. The locking member
3334 is engaged with the leadscrew 3332 and has a pair
of opposing ends 3336 that project from the insert 3322.
[0174] In operation, the weight assembly 3304 is con-
figured to move between a locked configuration, shown
in FIG. 95 and described further below, and an unlocked
configuration, shown in FIG. 96 and described further
below. In the locked configuration, the insert 3322 is se-
cured within the recessed channel 3320 via the ends
3336 of the locking member 3334 so that the weights
3324, 3326 are coupled to the golf club head 3300. In
the unlocked configuration, the ends 3336 of the locking
member 3334 disengage with the body 3306 of the club
head 3300 so that the insert 3322 can be removed from
the recessed channel 3320. Once the insert 3322 is re-
moved, one or more of the weights 3324, 3326 can be
changed out and replaced to adjust the weight in the
weight assembly 3304. In other examples, the insert
3322 can be flipped around and inserted back into the
recessed channel 3320 so as to adjust the position of the
weights 3324, 3326 within the golf club head 3300.
[0175] FIG. 95 is a cross-sectional view of the weight
assembly 3304 taken along line 93-93 in FIG. 93 in a
locked configuration. In the locked configuration, the ac-
tuator 3328 is rotated such that the locking member 3334
is positioned substantially orthogonal to the rotation axis
and in a linear orientation. This position of the locking
member 3334 as illustrated in FIG. 95, results in the ends
3336 projecting from the insert 3322 and engaging with
corresponding chambers 3338 defined in the body 3306
of the club head and within the recessed channel 3320.
The locking member 3334 engaging with the body 3306
couples the weight assembly 3304 to the club head and
secure the position and orientation of the weights 3324,
3326. The actuator 3328 is rotatable so as to move the
locking member 3334 towards an unlocked configuration
as described below to enable the insert 3322 to be re-
moved and decoupled from the body 3306 of the club
head.

[0176] FIG. 96 is a cross-sectional view of the weight
assembly 3304 taken along line 93-93 in FIG. 93 in an
unlocked configuration. The locking member 3334 is a
flexible member such that when the actuator 3328 is ro-
tated, the rotational movement of the leadscrew 3332
induces corresponding linear movement on the center of
the locking member 3334. As such, the locking member
3334 can curve so as to retract the ends 3336 into the
insert 3322. This retraction of the ends 3336 of the locking
member 3334 disengages the ends 3336 from the cham-
bers 3338 and allows the weight assembly 3304 to be
removed from the recessed channel 3320 and the body
3306 of the club head. In the example, the ends 3336 of
the locking member 3334 are stiffer relative to the middle
section so that the ends 3336 are able to engage and
secure to the recessed channel 3320.
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[0177] The unlocked configuration allows the weights
3324, 3326 to be replaced or for the insert 3322 to be
reinserted into the recessed channel 3320 in a flipped
position and adjust the GC and MOI of the club head.
The insert 3322 can include a pair of stops 3340 that
engage with the ends 3336 of the locking member 3334
so as to help impart the curve into the locking member
3334 in the unlocked configuration. In this example, the
weight assembly 3304 can be substantially systematical
in both the toe-heel direction and sole-crown direction so
that the insert 3322 can be used to reposition the weights
3324, 3326 within the body 3306. Additionally, the shape
and size of the recessed channel 3320 enables the lock-
ing member 3334 to move as described herein.

[0178] FIG. 97 is a bottom view of a sole 3402 of a golf
club head 3400 with another weight assembly 3404. FIG.
98 is a perspective cross-sectional view of the golf club
head 3400 taken along line 97-97 in FIG. 97 and in an
locked configuration. FIG. 99 is another perspective
cross-sectional view of the golf club head 3400 taken
along line 97-97 in FIG. 97 and in an unlocked configu-
ration. Referring concurrently to FIGS. 97-99, the golf
club head 3400 is a fairway-metal type golf club head
having a body 3406 that includes a striking face 3408
with a lower edge 3410 and an upper edge 3412 extend-
ing between a toe 3414 and a heel 3416. The sole 3402
extends from the lower edge 3410 on the bottom side of
the club head 3400 and a crown 3418 extends from the
upper edge 3412 on the top of the club head 3400. The
sole 3402, the striking face 3408, and the crown 3418
are coupled together so as to define an outer surface
3420 of the body 3406 with an interior cavity 3422 formed
within. A hosel 3424 is disposed at the heel 3416 and is
configured to couple to a shaft (not shown). The functions
of the components (e.g., sole, striking face, crown, hosel,
etc.) of the fairway-metal type golf club head 3400 are
similar to the component functions described above. The
body 3406 may form any type club head, such as a met-
alwood-type club head, an iron-type club head, or a hy-
brid-type club head as required or desired. Furthermore,
the features of the weight assembly 3404 described be-
low can additionally or alternatively be utilized in any type
club head described herein as required or desired.
[0179] Inthisexample, arecessed channel 3426 is de-
fined within the sole 3402 of the body 3406 of the club
head 3400. The channel 3426 extends in the toe 3414 -
heel 3416 direction so that that the CG and the MOI of
the club head 3400 can be adjusted for fade-draw bias.
The weight assembly 3404 includes a slidable weight
3428 disposed at least partially within the channel 3426
and configured to slide therein, a cover 3430 that extends
at least partially over the channel 3426 and adapted to
releasably secure the weight 3428 within the channel
3426, and a fastener 3432 configured to couple the cover
3430 to the body 3406. The fastener 3432 retains the
weight 3428 in the recessed channel 3426 indirectly via
the cover 3430 so that the weight 3428 can be used to
adjust the CG and the MOI of the club head 3400. In this
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example, the weight assembly 3404 and the recessed
channel 3426 are located at a frontal section of the golf
club head 3400.

[0180] Similar to the examples described above, the
weight assembly 3404 is configured to move between at
least two positions via the fastener 3432, for example, a
locked configuration, shown in FIG. 98, and an unlocked
configuration, shown in FIG. 99. In the locked configura-
tion, the cover 3430 is at least partially disposed within
the recessed channel 3426 in a secured position, and
the weight 3428 is secured within the channel 3426 with
its movementrestricted. When the weight assembly 3404
is in the locked configuration, the weight 3428 is com-
pletely disposed within the channel 3426 and no portion
of the weight 3428 extends above the outer surface 3420
of the body 3406. Because the weight 3428 is completely
disposed within the recessed channel 3426 and at least
aligned with, or below, the outer surface 3420 of the body
3406, the smoothness of the outer surface 3420 of the
club head 3400 is maintained so as to promote good
ground interaction. In the unlocked configuration, the fas-
tener 3432 enables the cover 3430 to move along the
fastener axis towards a raised position so that the weight
3428 is released and can slide relative to the cover 3430
and the body 3406. The fastener 3432 is coupled to cover
3430 with a retaining clip 3433. The retaining clip 3433
is configured to couple the fastener 3432 to the cover
3430 so that the fastener 3432 can rotate around the
fastener axis and relative to the cover 3430, however,
the fastener 3432 and cover 3430 are coupled together
for corresponding linear movement along the fastener
axis. In an aspect, the retaining clip 3433 includes a lock
washer. In this example, the cover 3430 includes a re-
tention rib 3434 that is configured to slidably engage with
a slit 3435 defined in the weight 3428. The retention rib
3434 improves retention of the weight 3428 with the cover
3430 and as the weight assembly 3404 moves between
configurations. The retention rib 3434 is described in fur-
ther detail below.

[0181] FIG.100is another bottom view of the sole 3402
of the golf club head 3400. The weight assembly 3404
(shown in FIGS. 97-99) is not shown for clarity. The re-
cessed channel 3426 is defined by a bottom track 3436
and two opposing sidewalls 3438, 3440. A first sidewall
3438 is adjacent the striking face 3408 and a second
sidewall 3440 is adjacent to the rear of the sole 3402. A
nut 3442 is formed within the sole 3402 of the body 3406
proximate the second sidewall 3440. The nut 3442 is
configured to engage the fastener 3432 so that the cover
3430 (both shown in FIGS. 97-99) is directly coupled to
the body 3406. Additionally, the recessed channel 3426
is defined by two opposing end walls 3444, 3446. A toe
end wall 3444 is located on the toe side of the club head
3400 and a heel end wall 3446 is located on the heel side
of the club head 3400. In this example, no chambers or
openings are defined atthe ends of the recessed channel
3426 and the cover 3430 does not have any correspond-
ing projections. In an aspect, the fastener 3432 is the
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only component of the weight assembly 3404 that ex-
tends into the interior cavity of the body 3406, for exam-
ple, via the nut 3442. This configuration of the club head
3400 reduces dirt and debris from accumulating within
the channel 3426 and within the body 3406.

[0182] The bottom track 3436 includes a plurality of
bosses 3448 projecting into the channel 3426. In this
example, there are five bosses 3448 equally spaced in
the toe-heel direction. The bosses 3448 are configured
to selectively engage with the weight 3428 when in the
locked configuration (shown in FIG. 98) and so as to as-
sist with positioning and retaining the weight 3428 within
the recessed channel 3426 as described herein. In the
example, the bosses 3448 can have a substantially frus-
toconical shape. Additionally, the first sidewall 3438 in-
cludes a plurality of dimples 3450 that correspond to the
plurality of bosses 3448. The dimples 3450 are config-
ured to selectively engage with the weight 3428 when in
the locked configuration and so as to assist with position-
ing and retaining the weight 3428 within the recessed
channel 3426 as described herein. In the example, there
are five bosses 3448 and five dimples 3450 so that the
weight 3428 is selectively positionable at five predefined
positions. It should be appreciated that any other number
of predefined positions, (e.g., three) can be utilized as
required or desired.

[0183] Between the first sidewall 3438 and the end
walls 3444, 3446, the recessed channel 3426 is defined
by an oblique wall 3452. The oblique walls 3452 are
formed at the terminal end of the channel 3426 in the
toe-heel direction. Because the projections and cham-
bers have been eliminated from the weight assembly
3404 when compared to prior examples, the oblique walls
3452 are configured to engage with the cover 3430 and
secure the ends of the cover 3430 when in the locked
configuration.

[0184] FIG. 101 is an inside surface view of the cover
3430 and the weight 3428 of the weight assembly 3404
(shown in FIGS. 97-99). FIG. 102 is a side view of the
cover 3430 and the weight 3428. Referring concurrently
to FIGS. 101 and 102, the cover 3430 has a first end
3454 and an opposite second end 3456. A rabbet 3458
is formed on one side of the cover 3430 and extends at
least partially between the first end 3454 and the second
end 3456. The rabbet 3458 is defined by atleast an outer
wall 3460 that forms an exterior surface of the cover 3430
and a sidewall 3462 of the cover 3430. The rabbet 3458
is sized and shaped to at least partially receive the weight
3428 and allow the weight 3428 to slide therein. An end
wall 3464 is defined at both the first end 3454 and the
second end 3456 and define a terminal end of the rabbet
3458. A fastener receiver 3466 is disposed opposite of
the rabbet 3458 on the cover 3430 and is configured to
support the fastener 3432 (shown in FIGS. 97-99) at an
aperture 3468. The fastener 3432 couples the cover 3430
to the body of the club head at the fastener receiver 3466.
[0185] The retention rib 3434 projects from the outer
wall 3460 within the rabbet 3458 and is elongated ex-
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tended in a direction between the first end 3454 and the
second end 3456 of the cover 3430. The retention rib
3434 is configured to engage the weight 3428 so as to
improve the retention of the weight 3428 to the cover
3430. The retention rib 3434 is shaped and sized to be
at least partially received within the slit 3435 (shown in
FIGS. 98-99) of the weight 3428. This engagement be-
tween the weight 3428 and the cover 3430 via the reten-
tion rib 3434 enables the weight 3428 to move with the
cover 3430 between the locked and unlocked configura-
tion and so that the weight 3428 can be slidably reposi-
tioned when in the unlocked configuration. In this exam-
ple, the retention rib 3434 is discontinuous in the elon-
gated direction so that the weight 3428 can be completely
removed from the weight assembly as required or de-
sired.

[0186] In the example, the retention rib 3434 can in-
clude two discrete sections, a first rib 3470 and a second
rib 3472 separated by a gap 3474 that is configured to
allow the weight 3428 to be at least partially removably
received within the rabbet 3458. As shown in FIG. 101,
the retention rib 3434 is disposed proximate a distal end
of the outer wall 3460 and on the opposite side of the
cover 3430 from the fastener receiver 3466. As such, the
retention rib 3434 is spaced 3476 from the sidewall 3462
of the cover 3430. The retention rib 3434 extends from
each of the end walls 3464 and the gap 3474 is disposed
proximate the second end 3456 of the cover 3430. In
another aspect, the gap 3474 can be disposed proximate
the first end 3454 of the cover 3430, or proximate a mid-
point of the cover 3430. In other aspects, the gap 3474
can be disposed at one of the end walls 3464 such that
the retention rib 3434 only extends from one end wall
3464, or more than one gap 3474 can be present within
the retention rib 3434. In still another example, two or
more parallel retention ribs 3434 can be used as required
or desired.

[0187] The cover 3430 has an outside surface 3478
that is configured to align with the outer surface of the
club head when in the locked configuration, and an op-
posite inside surface 3480 that faces the recessed chan-
nel 3426 (shownin FIG. 100) ofthe club head. A thickness
3482 of the cover 3430 is defined between the outside
surface 3478 and the inside surface 3480 in a direction
that is substantially parallel to a fastener axis of the fas-
tener 3432 (shown in FIGS. 97-99). The thickness 3482
of the cover 3430 at the end walls 3464 is substantially
equal to the thickness 3482 of the cover 3430 at a mid-
point of the rabbet 3458 between the first end 3454 and
the second end 3456. As such, the end walls 3464 of the
cover 3430 are devoid of any projections and engage
directly with the recessed channel 3426 of the club head.
[0188] Atleastone hollow 3484 is defined in the weight
3428 and in a surface that is opposite of the slit 3435
(shown in FIGS. 98-99). The hollow 3484 is sized and
shaped to engage with the boss 3448 disposed within
the channel 3426 (both shown in FIG. 100). In the exam-
ple, the hollow 3484 includes a fully defined hollow 3484
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and two partially defined hollows 3484 that flank the fully
defined hollow 3484. This configuration enables for use
of a more elongated weight 3428 while accommodating
anincrease in the amount of weight positioning locations,
e.g., five and as illustrated in the depicted example.
[0189] FIG. 103 is another inside surface view of the
cover 3430. FIG. 104 is a cross-sectional view of the
cover 3430 taken along line 104-104 in FIG. 103. Refer-
ring concurrently to FIGS. 103 and 104, certain compo-
nents are described above, and thus, are not necessarily
described further. The rabbet 3458 is formed by the outer
wall 3460 and the sidewall 3462. The retention rib 3434
is disposed proximate the distal end of the outer wall
3460. A shelf 3486 extends from the distal end of the
sidewall 3462 and is configured to at least partially sup-
port the weight 3428 (shown in FIGS. 101-102). The re-
tention rib 3434 and the shelf 3486 extend in substantially
orthogonal directions. In the example, the retention rib
3434 has a substantially square-shaped cross-section.
It should be appreciated that the retention rib 3434 can
have any other cross-sectional shape as required or de-
sired.

[0190] In this example, the rabbet 3458 has a length
3488 that is defined between the end walls 3464 at the
first and second ends of the cover 3430. The gap 3474
of the retention rib 3434 also has a length 3490 that is
defined between the two sections of the rib. In an exam-
ple, the length 3488 of the rabbet 3458 is between about
two to four times the length 3490 of the gap 3474. In an
aspect, the length 3488 of the rabbet 3458 is about three
times the length 3490 of the gap 3474. As shown in FIG.
103, the retention rib 3434 has an arcuate shape in plan
view that corresponds to the elongated shape of the rab-
bet 3458 defined within the cover 3430.

[0191] The end walls 3464 at each end of the cover
3430 have their inner surface aligned with the inner sur-
face of the sidewall 3462 such that the end walls 3464
directly engage with the recessed channel 3426 (shown
in FIG. 100) without the use of projections. Each end of
the cover 3430 also includes a chamfer 3492 that corre-
sponds to the oblique walls 3452 (shown in FIG. 100) of
the channel 3426 which enables the ends of the cover
to securely engage with the club head in the locked con-
figuration and reduce weight rattling therein.

[0192] Although specific embodiments and aspects
were described herein and specific examples were pro-
vided, the scope of the technology is not limited to those
specific embodiments and examples. Forinstance, while
many of the present examples have been depicted par-
ticularly for use with a driver, a fairway metal, and an iron,
any the present technology may be applied to any metal
wood, fairway metal or wood, iron, or hybrid golf club.
Further, each of the above examples may be combined
with another and/or one or more features of some exam-
ples may be combined with other examples. One skilled
in the art will recognize other embodiments or improve-
ments that are within the scope and spirit of the present
technology. Therefore, the specific structure, acts, or me-
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dia are disclosed only as illustrative embodiments. In ad-
dition, if the limits of the terms "about," "substantially," or
"approximately" as used in the following claims are un-
clear from the foregoing specification to one having skill
in the art, those terms shall mean within ten percent of
the value described. The scope of the technology is de-
fined by the following claims and any equivalents therein.
[0193] The following is a list of further preferred
embodiments of the invention:

Embodiment 1. A golf club head comprising:

a body having an outer surface;

arecessed channel defined in the outer surface
of the body; and

a weight assembly comprising:

a weight at least partially disposed within
the recessed channel and configured to
slide therein;

a cover adapted to releasably secure the
weight within the recessed channel, the
cover including:

afirstend and an opposite second end;
arabbet extending at least partially be-
tween the first end and the second end,
the rabbet formed by at least two walls
sized and shaped to at least partially
receive the weight and allow the weight
to slide therein, wherein one or more of
the at least two walls have a retention
rib extending therefrom, the retention
rib elongated in a direction between the
first end and the second end and dis-
continuous in the elongated direction;
and

a fastener receiver disposed opposite
of the rabbet; and

a fastener coupling the cover to the body at
the fastener receiver, wherein the fastener
is configured to move the cover between at
least two positions, a first position whereby
the weight is selectively slidable relative to
the body and a second position whereby the
weight is secured relative the body.

Embodiment 2. The golf club head of embodiment
1, wherein the retention rib includes a first rib and a
second rib separated by a gap, the gap configured
to allow the weight to be at least partially received
within the rabbet.

Embodiment 3. The golf club head of embodiment
2, wherein the gap is disposed proximate the first
end of the cover.
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Embodiment 4. The golf club head of embodiment
1, wherein a slit is formed in the weight, wherein the
slit slidably engages with the retention rib.

Embodiment 5. The golf club head of embodiment
1, wherein the retention rib extends from an outer
wall of the at least two walls of the cover.

Embodiment 6. The golf club head of embodiment
5, wherein the retention rib is disposed proximate a
distal end of the outer wall.

Embodiment 7. The golf club head of embodiment
1, wherein both the first end and the second end of
the cover define an end wall, the end walls of the
first and second ends are devoid of a projection.

Embodiment 8. A golf club head comprising:

a body having an outer surface;

arecessed channel defined in the outer surface
of the body; and

a weight assembly comprising:

a weight at least partially disposed within
the recessed channel and configured to
slide therein, wherein a slit is defined in the
weight;

a cover adapted to releasably secure the
weight within the recessed channel, the
cover including:

afirst end and an opposite second end;
arabbet extending at least partially be-
tween the first end and the second end,
the rabbet formed by at least an outer
wall of the cover, wherein a retention
rib extends from the outer wall and con-
figured to slidably engage with the slit
of the weight; and

a fastener receiver disposed opposite
of the rabbet; and

a fastener coupling the cover to the body at
the fastener receiver, wherein the fastener
is configured to move the cover between at
least two positions, a first position whereby
the weight is selectively slidable relative to
the body and a second position whereby the
weight is secured relative the body.

Embodiment 9. The golf club head of embodiment
8, wherein the retention rib and the fastener receiver
are disposed on opposite sides of the cover.

Embodiment 10. The golf club head of embodiment
8, wherein the retention rib comprises at least two
discrete sections.
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Embodiment 11. The golf club head of embodiment
8, wherein at least one hollow is defined in the weight
opposite of the slit.

Embodiment 12. The golf club head of embodiment
11, wherein the at least one hollow comprises a hol-
low fully defined in the weight and a hollow partially
defined in the weight.

Embodiment 13. The golf club head of embodiment
8, wherein the rabbet engages the weight such that
the weight moves with the cover between the at least
two positions.

Embodiment 14. The golf club head of embodiment
8, wherein the fastener is the only component of the
weight assembly that extends into an interior cavity
of the body.

Embodiment 15. The golf club head of embodiment
1 or embodiment 8, wherein the cover further com-
prises an outside surface and an opposite inside sur-
face, wherein an end wall is defined at both the first
end and the second end, wherein the end walls of
the first and second ends define a terminal end of
the rabbet, and wherein a thickness of the cover at
the end walls between the outside surface and the
inside surface is equal to a thickness of the cover at
a midpoint of the rabbet between the outside surface
and the inside surface.

Claims

A golf club head comprising:

a body having an outer surface;

arecessed channel defined in the outer surface
of the body; and

a weight assembly comprising:

a weight at least partially disposed within
the recessed channel and configured to
slide therein, wherein a slit is defined in the
weight;

a cover adapted to releasably secure the
weight within the recessed channel, the
cover including:

afirstend and an opposite second end,
arabbet extending at least partially be-
tween the first end and the second end,
the rabbet formed by at least an outer
wall of the cover, wherein a retention
rib extends from the outer wall and con-
figured to slidably engage with the slit
of the weight, and

a fastener receiver disposed opposite
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of the rabbet; and

a fastener coupling the cover to the body at
the fastener receiver, wherein the fastener
is configured to move the cover between at
least two positions, a first position whereby
the weight is selectively slidable relative to
the body and a second position whereby the
weight is secured relative the body.

The golf club head of claim 1, wherein the retention
rib and the fastener receiver are disposed on oppo-
site sides of the cover.

The golf club head of claim 1, wherein the retention
rib comprises at least two discrete sections.

The golf club head of claim 1, wherein at least one
hollow is defined in the weight opposite of the slit.

The golf club head of claim 4, wherein the at least
one hollow comprises a hollow fully defined in the
weight and a hollow partially defined in the weight.

The golf club head of claim 1, wherein the rabbet
engages the weight such that the weight moves with
the cover between the at least two positions.

The golf club head of claim 1, wherein the fastener
is the only component of the weight assembly that
extends into an interior cavity of the body.

The golf club head of claim 1, wherein the cover fur-
ther comprises an outside surface and an opposite
inside surface, wherein an end wall is defined at both
the first end and the second end, wherein the end
walls of the first and second ends define a terminal
end of the rabbet, and wherein a thickness of the
cover at the end walls between the outside surface
and the inside surface is equal to a thickness of the
cover ata midpoint of the rabbet between the outside
surface and the inside surface.

The golf club head of claim 1, wherein the outer wall
defines an outside surface facing the outside of the
golf club head and an opposite inside surface facing
the recessed channel, and wherein the retention rib
extends from the interior surface of the outer wall.

The golf club head of claim 9, wherein the rabbet is
formed at least in part by a sidewall of the cover, and
wherein a shelf extends from a distal end of the side-
wall and is configured to support the weight.

The golf club head of claim 10, wherein the shelf is
configured to engage with a rabbet in the weight.

The golf club head of claim 10, wherein the retention
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rib and the shelf extend in substantially orthogonal
directions and are configured to engage with the
weight such that the weight moves with the cover
between the first and second positions.

The golf club head of claim 9, wherein the retention
rib has an arcuate shape.

The golf club head of claim 1, wherein the recessed
channel is defined at least in part by a first end wall,
a second end wall, a first sidewall generally extend-
ing along a toe-heel direction and connected be-
tween the first and second end walls, a first oblique
wall connected between the first end wall and the
first sidewall, and a second oblique wall connected
between the second end wall and the first sidewall,
and

wherein the outer wall of the cover comprises a first
side connected between the first and second ends,
a first chamfer connected between the first end and
the first side, and a second chamfer connected be-
tween the second end and the first side.

The golf club head of claim 1, wherein the retention
rib is separated from the first end or the second end
by a gap configured to allow the weight to be at least
partially received within the rabbet.
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