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METAL WOOD CLUB 

RELATED APPLICATIONS 

0001. The current application is a continuation-in-part of 
U.S. patent application Ser. No. 14/969.248, Metal Wood 
Club, to Sanchez et al., filed on Dec. 15, 2015, currently 
pending, which is a continuation-in-part of U.S. patent 
application Ser. No. 14/966,316, Metal Wood Club, to 
Knutson et al., filed on Dec. 11, 2015, currently pending, the 
disclosure of which is incorporated by reference in its 
entirety. 

TECHNICAL FIELD 

0002 This present technology generally relates to sys 
tems, devices, and methods related to golf clubs, and more 
specifically to a wood-type golf club head with improved 
physical attributes. 

DESCRIPTION OF THE RELATED 
TECHNOLOGY 

0003 Golf club heads come in many different forms and 
makes, such as wood- or metal-type (including drivers and 
fairway woods), iron-type (including wedge-type club 
heads), utility- or specialty-type, and putter-type. Each of 
these styles has a prescribed function and make-up. The 
present invention relates primarily to hollow golf club 
heads, such as wood-type and utility-type (generally referred 
to herein as wood-type golf clubs). 
0004 Wood-type or metal-type golf club heads generally 
include a front or striking face, a crown, a sole and an 
arcuate skirt including a heel, a toe and a back. The crown 
and skirt are sometimes referred to as a shell. The front face 
interfaces with and strikes the golf ball. A plurality of 
grooves, sometimes referred to as “score lines.” may be 
provided on the face to assist in imparting spin to the ball 
and for decorative purposes. The crown is generally con 
figured to have a particular look to the golfer and to provide 
structural rigidity for the striking face. The sole of the golf 
club is particularly important to the golf shot because it 
contacts and interacts with the ground during the Swing. 
0005. The complexities of golf club design are well 
known. The specifications for each component of the club 
(i.e., the club head, shaft, grip, and Subcomponents thereof) 
directly impact the performance of the club. Thus, by 
varying the design specifications, a golf club can be tailored 
to have specific performance characteristics. 
0006. The design and manufacture of wood-type club 
heads requires careful attention to club head construction. 
Among the many factors that must be considered are mate 
rial selection, material treatment, structural integrity and 
overall geometrical design. Exemplary geometrical design 
considerations include loft, lie, face angle, horizontal face 
bulge, Vertical face roll, face size, center of gravity, sole 
curvature, and overall head weight. The interior design of 
the club head may be tailored to achieve particular charac 
teristics, such as by including hosel or shaft attachment 
means, perimeter weighting on the face or body of the club 
head, and fillers within hollow club heads. Club heads are 
typically formed from stainless steel, aluminum, or titanium 
and are cast, stamped, as by forming sheet metal with 
pressure, forged, or formed by a combination of any two or 
more of these processes. 
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0007. The club heads may be formed from multiple 
pieces that are welded or otherwise joined together to form 
a hollow head, as is often the case of club heads designed 
with inserts, such as Soleplates or crown plates. The multi 
piece constructions facilitate access to the cavity formed 
within the club head, thereby permitting the attachment of 
various other components to the head such as internal 
weights and the club shaft. The cavity may remain empty, or 
may be partially or completely filled, such as with foam. An 
adhesive may be injected into the club head to provide the 
correct Swing weight and to collect and retain any debris that 
may be in the club head. In addition, due to difficulties in 
manufacturing one-piece club heads to high dimensional 
tolerances, the use of multi-piece constructions allows the 
manufacture of a club head to a tight set of Standards. 
0008. It is known to make wood-type golf clubs out of 
metallic materials. These clubs were originally manufac 
tured primarily by casting durable metals such as stainless 
steel, aluminum, beryllium copper, etc. into a unitary struc 
ture comprising a metal body, face and hosel. As technology 
progressed, it became more desirable to increase the perfor 
mance of the face of the club, usually by using a titanium 
material. 
0009 Players generally seek a metal wood driver and 
golf ball combination that delivers maximum distance and 
landing accuracy. The distance a ball travels after impact is 
dictated by the magnitude and direction of the ball's trans 
lational velocity and the ball's rotational velocity or spin. 
Environmental conditions, including atmospheric pressure, 
humidity, temperature, and wind speed, further influence the 
ball's flight. However, these environmental effects are 
beyond the control of the golf equipment manufacturer. Golf 
ball landing accuracy is driven by a number of factors as 
well. Some of these factors are attributed to club head 
design, such as center of gravity and club face flexibility. 
0010 Known methods to enhance the weight distribution 
of wood-type club heads to help reduce the club from being 
open upon contact with the ball usually include the addition 
of weights to the body casting itself or strategically adding 
a weight element at some point in the club. Many efforts 
have been made to incorporate weight elements into the 
wood-type club head. These weight elements are usually 
placed at specific locations, which will have a positive 
influence on the flight of the ball or to overcome a particular 
golfer's shortcomings. 
0011. The sole of the golf club is particularly important to 
the golf shot because it contacts and interacts with the 
ground during the golf shot. There are many sole configu 
rations to optimize the performance of the club. Typically, 
the sole of the club is slightly curved such that when the club 
head is placed on the ground, the leading edge is located 
above the ground. The curvature toward the front of the club 
generally provides bounce. Bounce assists in preventing the 
club from digging into the ground and Substantially slowing 
club head speed. The curvature toward the trailing edge 
generally prevents the club head from getting caught on the 
ground during the back Swing. 
0012. The present invention is directed to an improved 
weighting system for wood-type golf clubs that increases the 
club's playability. 

SUMMARY 

0013 The systems, methods, and devices described 
herein have innovative aspects, no single one of which is 
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indispensable or solely responsible for their desirable attri 
butes. Without limiting the scope of the claims, some of the 
advantageous features will now be summarized. 
0014. One non-limiting embodiment of the present tech 
nology includes a golf club head comprising a body having 
a face, a sole, a crown, and a skirt joining the face, sole and 
crown; a hollow golf club interior within the body; the body 
having a coordinate system with an X-axis located horizontal 
to the club face, a y-axis located vertical to the club face, and 
a Z-axis located through the club face; the body having a 
center of gravity; wherein the body comprises a receptacle, 
the receptacle comprising an aperture; a weight retention 
system configured to receive a weighted insert, the weight 
retention system comprising a weight retention member 
affixed to the receptacle, the weight retention member com 
prising an opening on one end of the weight retention 
member configured to receive the weighted insert, at least a 
portion of the weight retention member extending through 
the first aperture into the hollow golf club interior; wherein 
the weighted insert comprises a heavy end and a lighter end, 
wherein the weight retention member is configured to 
receive the weighted insert in both a first configuration and 
a second configuration, wherein the first configuration com 
prises the heavy end of the weighted insert adjacent the 
opening of the weight retention member and the second 
configuration comprises the lighter end of the weighted 
insert adjacent the opening of the weight retention member; 
wherein at least a portion of the receptacle is located on the 
sole; wherein the weight retention member is permanently 
affixed to the receptacle; wherein the receptacle includes a 
pair of perimeter walls, each of the perimeter walls are 
Substantially perpendicular to the sole adjacent the perimeter 
walls, the pair of perimeter walls separated by the aperture, 
the pair of perimeter walls substantially parallel to one 
another; wherein the receptacle includes a pair of shelves 
connecting the pair of perimeter walls at each end of the 
aperture, wherein the shelves are substantially curved, the 
pair of shelves recessed towards the hollow golf club head 
interior from the sole; wherein the weight retention member 
abuts the pair of perimeter walls and the pair of shelves: 
wherein a majority of the body, by weight, is formed from 
a first material having a first density; wherein the weight 
retention member is formed from a second material, the 
second material having a second density and wherein the 
second density is less than the first density. 
0015. An additional non-limiting embodiment of the 
present technology includes a golf club head comprising a 
body having a face, a sole, a crown, and a skirt joining the 
face, sole and crown; a hollow golf club interior within the 
body; the body having a coordinate system with an X-axis 
located horizontal to the club face, a y-axis located vertical 
to the club face, and a Z-axis located through the club face; 
the body having a center of gravity; wherein the body 
comprises a receptacle, the receptacle comprising an aper 
ture; a weight retention system configured to receive a 
weighted insert, the weight retention system comprising a 
weight retention member affixed to the receptacle, the 
weight retention member comprising an opening on one end 
of the weight retention member configured to receive the 
weighted insert; wherein at least a portion of the receptacle 
is located on the sole; wherein the weight retention member 
is permanently affixed to the receptacle; wherein the recep 
tacle includes a pair of perimeter walls, each of the perimeter 
walls formed at an angle relative to the Sole adjacent the 
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receptacle, the pair of perimeter walls separated by the 
aperture; wherein the receptacle includes a pair of shelves 
connecting the pair of perimeter walls at each end of the 
aperture, the pair of shelves recessed towards the hollow 
golf club head interior from the sole; wherein the weight 
retention member abuts the pair of perimeter walls and the 
pair of shelves; wherein a majority of the body, by weight, 
is formed from a first material having a first density; wherein 
the weight retention member is formed from a second 
material, the second material having a second density and 
wherein the second density is less than the first density. 
0016. In an additional non-limiting embodiment of the 
present technology each of the perimeter walls are formed at 
an angle of at least 45 degrees relative to the sole adjacent 
the receptacle. 
0017. In an additional non-limiting embodiment of the 
present technology each of the perimeter walls are substan 
tially perpendicular to the sole adjacent the receptacle. 
0018. In an additional non-limiting embodiment of the 
present technology at least a portion of the receptacle are 
located on the skirt. 
0019. In an additional non-limiting embodiment of the 
present technology at least a portion of the weight retention 
member extends through the aperture into the hollow golf 
club interior. 
0020. In an additional non-limiting embodiment of the 
present technology the weight retention member is formed 
of fiber reinforced plastic. 
0021. In an additional non-limiting embodiment of the 
present technology the weighted insert comprises a heavy 
end and a lighter end, wherein the weight retention member 
is configured to receive the weighted insert in both a first 
configuration and a second configuration, wherein the first 
configuration comprises the heavy end of the weighted insert 
adjacent the opening of the weight retention member and the 
second configuration comprises the lighter end of the 
weighted insert adjacent the opening of the weight retention 
member. 
0022. In an additional non-limiting embodiment of the 
present technology the weight retention system further com 
prises a headlocking feature configured to lock the weighted 
insert in the weight retention system. 
0023. In an additional non-limiting embodiment of the 
present technology the weight retention member further 
comprises a pair of sidewalls, the pair of sidewalls Substan 
tially parallel to one another, the pair of sidewalls configured 
to abut the perimeter walls of the receptacle. 
0024. An additional non-limiting embodiment of the 
present technology includes a golf club head comprising a 
body having a face, a sole, a crown, and a skirt joining the 
face, sole and crown; a hollow golf club interior within the 
body; the body having a coordinate system with an X-axis 
located horizontal to the club face, a y-axis located vertical 
to the club face, and a Z-axis located through the club face; 
the body having a center of gravity; wherein the body 
comprises a receptacle; a weight retention system configured 
to receive a weighted insert, the weight retention system 
comprising a weight retention member affixed to the recep 
tacle, the weight retention member comprising an opening 
on one end of the weight retention member configured to 
receive the weighted insert; wherein the weighted insert 
comprises a heavy end and a lighter end, wherein the weight 
retention member is configured to receive the weighted 
insert in both a first configuration and a second configura 
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tion, wherein the first configuration comprises the heavy end 
of the weighted insert adjacent the opening of the weight 
retention member and the second configuration comprises 
the lighter end of the weighted insert adjacent the opening of 
the weight retention member; wherein the weight retention 
member is permanently affixed to the receptacle; wherein 
the receptacle includes a pair of perimeter walls, each of the 
perimeter walls formed at an angle relative to the Sole; 
wherein the receptacle includes a pair of shelves connecting 
the pair of perimeter walls at each end of the receptacle, the 
pair of shelves recessed towards the hollow golf club head 
interior from the sole; wherein the weight retention member 
abuts the pair of perimeter walls and the pair of shelves: 
wherein a majority of the body, by weight, is formed from 
a first material having a first density; wherein the weight 
retention member is formed from a second material, the 
second material having a second density and wherein the 
second density is less than the first density. 
0025. In an additional non-limiting embodiment of the 
present technology each of the perimeter walls are formed at 
an angle of at least 45 degrees relative to the sole adjacent 
the receptacle. 
0026. In an additional non-limiting embodiment of the 
present technology each of the perimeter walls are Substan 
tially perpendicular to the sole adjacent the receptacle. 
0027. In an additional non-limiting embodiment of the 
present technology at least a portion of the receptacle are 
located on the skirt. 
0028. In an additional non-limiting embodiment of the 
present technology at least a portion of the weight retention 
member extends through the aperture into the hollow golf 
club interior. 
0029. In an additional non-limiting embodiment of the 
present technology the weight retention member is formed 
of fiber reinforced plastic. 
0030. In an additional non-limiting embodiment of the 
present technology the weight retention system further com 
prises a headlocking feature configured to lock the weighted 
insert in the weight retention system. 
0031. In an additional non-limiting embodiment of the 
present technology the weight retention member further 
comprises a pair of sidewalls, the pair of sidewalls Substan 
tially parallel to one another, the pair of sidewalls configured 
to abut the perimeter walls of the receptacle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032. The accompanying drawings form a part of the 
specification and are to be read in conjunction therewith. 
The illustrated embodiments, however, are merely examples 
and are not intended to be limiting. Like reference numbers 
and designations in the various drawings indicate like ele 
mentS. 

0033 Preferred features of the present invention are 
disclosed in the accompanying drawings, wherein similar 
reference characters denote similar elements throughout the 
several views, and wherein: 
0034 FIG. 1 is a perspective view of an embodiment of 
a club head of the present invention; 
0035 FIG. 2 is bottom plan view of an embodiment of a 
club head of FIG. 1; 
0036 FIG. 3A is a front plan view of an embodiment of 
a club head according to FIG. 1 at impact with a golf ball; 
0037 FIG. 3B is a front plan view of an embodiment of 
a club head according to FIG. 1 at address: 
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0038 FIG. 4A is bottom plan view of an embodiment of 
a club head of FIG. 1; 
0039 FIG. 4B is a cross-sectional view of the club head 
of FIG. 4 taken along line 3B-3B in FIG. 4; 
0040 FIG. 4C is a cross-sectional view of the club head 
of FIG. 4 taken along line 4C-4C in FIG. 4; 
0041 FIG. 4D is a cross-sectional view of the club head 
of FIG. 4 taken along line 4D-4D in FIG. 4; 
0042 FIG. 5 is a back view of the club head of FIG. 1; 
0043 FIG. 6 is a heel side view of the club head of FIG. 
1: 
0044 FIG. 7A is a bottom plan view of a club head with 
the inventive sole of FIG. 1; 
004.5 FIG. 7B is a cross sectional view of the club head 
of FIG. 7A taken along line 7B-7B: 
0046 FIG. 8 is a bottom plan view of another alternative 
embodiment of a club head of the present invention; 
0047 FIG. 9 is a top plan view of an alternative embodi 
ment of a club head according to the present invention; 
0048 FIG. 10A is a front plan view of a club head 
according to an embodiment of the club head of FIG. 9; 
0049 FIG. 10B is a cross-sectional view of the club head 
of FIG. 10A, taken along lines 10B-10B; 
0050 FIG. 11 is a top plan view of the club head 
according to an embodiment of FIG. 9; 
0051 FIG. 12A is a front plan view of a club head 
according to an embodiment of the club head of FIG. 9; 
0052 FIG. 12B is a cross-sectional view of the club head 
of FIG. 12A, taken along lines 12B-12B: 
0053 FIG. 13 is a back perspective cut-out view of an 
embodiment of a club head according to FIG. 9; 
0054 FIG. 14 is a back view of the club head of FIG. 13: 
0055 FIG. 15 is a perspective view of a weight tube 
according to the embodiment of the FIG. 13: 
0056 FIG. 16 is a back perspective cut-out view of 
another embodiment of a club head according to FIG. 9; 
0057 FIG. 17 is a perspective view of a weight tube 
according to the embodiment of the FIG. 17: 
0058 FIG. 18 is a back perspective cut-out view of 
another embodiment of a club head according to FIG. 9; 
0059 FIG. 19 is a bottom plan view of another embodi 
ment of a club head according to FIG. 9; 
0060 FIG. 20 is a front perspective cut-out view of 
another embodiment of a club head according to FIG. 9; 
0061 FIG. 21 is a graph depicting the movement of the 
center of gravity along the y-axis and Z-axis according to the 
embodiment of FIG. 13: 
0062 FIG. 22 is a graph depicting the movement of the 
center of gravity along the y-axis and X-axis according to the 
embodiment of FIG. 13: 
0063 FIG. 23 is a graph depicting the movement of the 
center of gravity along the y-axis and Z-axis according to the 
embodiment of FIG. 16; FIG. 24 is a graph depicting the 
movement of the center of gravity along the y-axis and 
x-axis according to the embodiment of FIG. 16; 
0064 FIG. 25 is a perspective view of a golf club head in 
accordance with an alternative embodiment of the present 
invention; 
0065 FIG. 26 is an exploded sole view of a golf club 
head according to the embodiment of FIG. 25: 
0.066 FIG. 27 is a cross-sectional view of a golf club 
head according to the embodiment of FIG. 25, taken across 
cross-sectional line O. 
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0067 FIG. 28 is an exploded sole view of a golf club 
head according to a further alternative embodiment of the 
invention; 
0068 FIG. 29 is a perspective view of a golf club head in 
accordance with an alternative embodiment of the present 
invention; 
0069 FIG. 30 is an exploded sole view of a golf club 
head according to the embodiment of FIG. 29; 
0070 FIG. 31 is a cross-sectional view of a golf club 
head according to the embodiment of FIG. 30, taken across 
cross-sectional line O; 
(0071 FIG. 32 is an exploded sole view of a golf club 
head according to a further alternative embodiment of the 
invention; 
0072 FIG. 33 is an exploded sole view of a golf club 
head according to a further alternative embodiment of the 
invention. 
0073 FIG. 34 is an exploded view of a weighted insert in 
accordance with an alternative embodiment of the present 
invention; 
0074 FIG. 35 is an exploded view of a weighted insert in 
accordance with another alternative embodiment of the 
present invention; 
0075 FIG. 36 is a cross-sectional view of a weighted 
insert in accordance with an alternative embodiment of the 
present invention; 
0076 FIG. 37 is an exploded view of a weighted insert in 
accordance with another alternative embodiment of the 
present invention; 
0077 FIG.38 is an exploded view of a weighted insert in 
accordance with another alternative embodiment of the 
present invention; 
0078 FIG. 39 is an exploded view of a golf club head 
having a weighted insert in accordance with an alternative 
embodiment of the present invention: 
0079 FIG. 40 is an exploded view of a weighted insert 
shown in FIG. 39: 
0080 FIG. 41 is an enlarged cross-sectional view of a cap 
of the weighted insert in accordance with an alternative 
embodiment of the present invention: 
0081 FIG. 42 is an enlarged cross-sectional view of a 
weighted insert in accordance with a further alternative 
embodiment of the present invention; and 
0082 FIG. 43 is an enlarged cross-sectional view of a 
weighted insert in accordance with another alternative 
embodiment of the present invention. 
0083 FIG. 44 of the accompanying drawings shows a 
perspective view of a weighted insert in accordance with 
another further alternative embodiment of the present inven 
tion. 
0084 FIG. 45 illustrates a cross section of a golf club 
head including the weighted insert of FIG. 44. 
I0085 FIG. 46 illustrates a perspective view of the 
weighted insert of FIG. 44. 
I0086 FIG. 47 illustrates a perspective view of a head 
locking member of the golf club head of FIG. 45. 
I0087 FIG. 48 illustrates a perspective view of a head 
locking member of the golf club head of FIG. 45. 
0088 FIG. 49 of the accompanying drawings shows a 
perspective view of a weighted insert in accordance with 
another further alternative embodiment of the present inven 
tion. 
I0089 FIG. 50 illustrates a cross section of a golf club 
head including the weighted insert of FIG. 49. 
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(0090 FIG. 51 illustrates a perspective view of the 
weighted insert of FIG. 49 including a spring and centering 
member. 
0091 FIG. 52 illustrates a perspective view of the spring 
and centering member of FIG. 51. 
0092 FIG. 53 illustrates a perspective view of a spring. 
(0093 FIG. 54 illustrates a perspective view of a low 
friction member as well as the spring of FIG. 54. 
0094 FIG. 55 of the accompanying drawings shows a 
perspective view of an insert retaining member. 
(0095 FIG. 56 illustrates a perspective view of a weighted 
insert with a sliding insert locking member. 
(0096 FIG. 57 illustrates a perspective view of a sliding 
insert locking member. 
(0097 FIG. 58 illustrates a perspective view of the 
weighted insert of FIG. 56. 
0098 FIG. 59 illustrates a cross sectional view of the 
weighted insert of FIG. 56 installed in the insert retaining 
member of FIG. 55. 
(0099 FIG. 60 illustrates a perspective view of an addi 
tional embodiment of the weighted insert and sliding insert 
locking member of FIG. 56. 
0.100 FIG. 61 illustrates a cross sectional view of the 
weighted insert and sliding insert locking member of FIG. 
60. 
0101 FIG. 62 illustrates a perspective view of an addi 
tional embodiment of a weighted insert. 
0102 FIG. 63 illustrates a perspective view of compo 
nents of the weighted insert of FIG. 62. 
(0103 FIG. 64 illustrates a cross sectional view of the 
weighted insert of FIG. 62. 
0104 FIG. 65 illustrates a perspective view of an addi 
tional embodiment of a weighted insert. 
0105 FIG. 66 illustrates a cross sectional view of the 
weighted insert of FIG. 65. 
0106 FIG. 67 illustrates a perspective view of an addi 
tional embodiment of a weight insert. 
0107 FIG. 68 illustrates a perspective view of an insert 
retaining member configured to receive the weigh insert of 
FIG. 67. 
(0.108 FIG. 69 is an end view of the insert retaining 
member of FIG. 68. 
0109 FIG. 70 is a cross sectional view of the weight 
insert of FIG. 67 installed in the insert retaining member of 
FIG. 68. 

0110 FIG. 71 illustrates an additional embodiment of a 
weighted insert. 
0111 FIG. 72 illustrates a perspective view of an insert 
retaining member configured to receive the weighted insert 
of FIG. 71. 
0112 FIG. 73 illustrates an additional embodiment of an 
insert retaining member. 
0113 FIG. 74 illustrates an additional embodiment of a 
weighted insert configured to reside in the insert retaining 
member of FIG. 73. 
0114 FIG. 75 illustrates a cross sectional view of the 
insert retaining member and weighted insert of FIGS. 73 and 
74. 
0115 FIG. 76 illustrates a perspective view of an addi 
tional embodiment of a weighted insert. 
0116 FIG. 77 illustrates a cross sectional view of the 
weighted insert of FIG. 76. 
0117 FIG. 78 of the accompanying drawings illustrates a 
perspective view of one embodiment of a golf club head. 


































