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(57) ABSTRACT 

A golf club head is provided with a body that has an address 
position with a Zero degree bounce portion on the sole and a 
center sole position with a multi-relief surface of the sole 
having a negative bounce portion. The negative bounce por 
tion may comprise a negative 0.5 to a negative 4.0 degree 
Surface. In one embodiment, the multi-relief Surface may 
comprise the negative bounce portion and a cutaway portion 
extending to the back of the sole, which may have a depth of 
about 0.05 to 0.5 inch from a regular sole surface. In another 
embodiment, the golf club head includes a weight system to 
adjust the center of gravity. In one embodiment, the weight 
system is a tube having a weight at one end that may be 
inserted into the golf club head to move the center of gravity 
at least forward and backward within 6 mm and up and down 
within 6 mm. Preferably, the tube is angled downward toward 
the face by at least 3 degrees. 
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METAL WOOD CLUB 

RELATED APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 13/738,862, filed Jan. 10, 2013, 
which is a divisional of U.S. patent application Ser. No. 
13/206,191, filed Aug. 9, 2011, which is a Divisional of U.S. 
patent application Ser. No. 12/91 1,052, filed Oct. 25, 2010, 
now U.S. Pat. No. 7,997,998, which is a continuation of U.S. 
patent application Ser. No. 11/560,903, filed on Nov. 17, 
2006, now U.S. Pat. No. 7,824.277, which is a continuation 
in-part of U.S. application Ser. No. 29/245,472, filed on Dec. 
23, 2005, now U.S. Pat. No. D532,474, the disclosures of 
which are incorporated by reference herein in their entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to an improved golf 
club. More particularly, the present invention relates to a 
wood-type golf club head with improved physical attributes. 

BACKGROUND 

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, some 
times 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 configured to have a par 
ticular 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 material 
selection, material treatment, structural integrity and overall 
geometrical design. Exemplary geometrical design consider 
ations 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 characteristics, 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 pro 
CCSSCS. 
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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 construc 
tions facilitate access to the cavity formed within the club 
head, thereby permitting the attachment of various other com 
ponents 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 manufactured 
primarily by casting durable metals such as stainless steel, 
aluminum, beryllium copper, etc. into a unitary structure 
comprising a metal body, face and hosel. As technology pro 
gressed, 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 translational veloc 
ity and the ball's rotational velocity or spin. Environmental 
conditions, including atmospheric pressure, humidity, tem 
perature, and wind speed, further influence the ball's flight. 
However, these environmental effects are beyond the control 
of the golf equipment manufacturer. Golfball landing accu 
racy 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 spe 
cific locations, which will have a positive influence on the 
flight of the ball or to overcome a particular golfer's short 
comings. 
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 configurations 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 pre 
vents the club head from getting caught on the ground during 
the back Swing. 
0012. The present invention is directed to an improved 
golf club sole for wood-type golf clubs that increases the 
club's playability. Additionally, the present invention is 
directed to an improved weighting system for wood-type golf 
clubs that increases the club's playability. 
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SUMMARY OF THE INVENTION 

0013 The present invention relates to a golf club head 
comprising a body having a face, a sole, a crown and a skirt 
joining the face, sole and crown, the body having a heel end 
and a toe end, wherein the body has an address position with 
a Zero degree bounce portion on the sole and a center sole 
position with a negative bounce portion on the sole. In one 
embodiment the negative bounce portion may comprise a 
negative 0.5 to a negative 4.0 degree surface, or more prefer 
ably a least a negative 2.0 degree surface. 
(0014) The negative bounceportion may further comprise a 
cutaway portion extending to the back of the sole. The cut 
away portion may have a depth of about 0.05 to 0.5 inch. The 
negative bounce portion may have a generally triangular or 
parabolic shape. The negative bounce portion may be located 
on the sole a distance of about 0.1 to 1.0 inch from the face of 
the club head, or more preferably a distance of about 0.35 to 
0.65 inches from the face of the club head. The negative 
bounce portion may have a constant angle or an angle that 
varies toward the back of the sole. 

0015. In another embodiment a golf club according to the 
invention may have a club head with a body having a face, a 
sole, a crown and a skirt joining the face, sole and crown, the 
body having a heel end and a toe end, wherein when the toe 
end is up at least 5 degrees a first measurement of the face 
measures square, and at a centered position a second mea 
surement of the face measures different from the first mea 
surement. The face may measure at least two degrees more 
open at the second measurement or at least two degrees open 
at the second measurement. The centered position may com 
prise a negative bounce portion. The negative bounce portion 
may further comprise a cutaway portion extending to the back 
of the sole. The second measurement of the centered position 
may occurat club head impact with a golf ball. At the second 
measurement the shaft angle may measure about 55 to 60 
degrees from a ground surface. The first measurement may 
occur at address position and the shaft angle may measure 
about 55 to 45 degrees from a ground surface. 
0016. In another embodiment, the present invention 
relates to a golf club head comprising a body having a face, a 
sole, a crown and a skirt joining the face, sole and crown, the 
body having a center of gravity. The body has 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, and a weight system for the club head, 
wherein the center of gravity is adjustable at least along the 
z-axis and the y-axis. The center of gravity is movable within 
a 6 mm distance along the Z-axis, and more preferably within 
a 4 mm distance along the Z-axis. The center of gravity is 
movable within a 6 mm distance along the y-axis, and more 
preferably within a 2 mm distance along the y-axis. The 
center of gravity is movable within a 2 mm distance along the 
x-axis, and more preferably within a 0.5 mm distance along 
the X-axis. 

0017. The weight system may comprise at least one tube 
for placement within the club head and within a plane formed 
by the y axis and Z axis to adjust the center of gravity. In one 
embodiment, multiple inserts varying in weight may be 
placed within the tube at various positions to move the center 
of gravity to the desired location. Alternatively, a weight is 
provided at one end of the tube, and the tube is placed within 
the club head to move the center of gravity to the desired 
location for a desired ball flight. The tube may be angled 
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downward toward the face of the club head by at least 3 
degrees from the z-axis, more preferably about 3 to about 7 
degrees. 
0018. The tube may be flippable, such that the weight is 
moveable to the other end of the club head to move the center 
of gravity for a desired different ball flight. When the weight 
is located at a back of the club head, a shot hit off the club head 
has increased backspin and a higher launch angle resulting in 
a softer landing. When the weight is located at a front of the 
club head a shot hit off the club head has less backspin and a 
lower trajectory resulting in a shallower landing for increased 
distance. 
0019. In one embodiment, the weight comprises tungsten. 
The weight may have a mass from about 10 grams to about 35 
grams. The tube and weight combine to have a mass of about 
20 to about 40 grams. The tube may comprise aluminum. The 
tube may include a fastener on at least one end to assist in 
fastening the tube in the club head. The tube may be fastened 
to the inside of the club head adjacent the face. In an alterna 
tive embodiment, the tube may be fastened to the outside of 
the club head substantially flush with the club head body. 
0020. In an alternative embodiment, the weight system 
may further comprise three cavities provided in the club head 
and three separate inserts provided for placement within the 
cavities, wherein the inserts may have a different mass and 
may be placed in different cavities to move the center of 
gravity within the coordinate system. 
(0021. In yet another embodiment, the weight system may 
further comprise a pipe for placement within the club head to 
adjust the center of gravity. At least one weight is slidably 
provided on the pipe to move the center of gravity to the 
desired location. The slidable weight may be moved along the 
shaft to the desired location manually from outside of the club 
head. The pipe may be angled downward toward the face of 
the club head by at least 3 degrees from the Z-axis and more 
preferably about 3 to about 7 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 Preferred features of the present invention are dis 
closed in the accompanying drawings, wherein similar refer 
ence characters denote similar elements throughout the sev 
eral views, and wherein: 
0023 FIG. 1 is a perspective view of an embodiment of a 
club head of the present invention; 
0024 FIG. 2 is bottom plan view of an embodiment of a 
club head of FIG. 1; 
0.025 FIG. 3A is a front plan view of an embodiment of a 
club head according to FIG. 1 at impact with a golf ball; 
0026 FIG. 3B is a front plan view of an embodiment of a 
club head according to FIG. 1 at address; 
0027 FIG. 4A is bottom plan view of an embodiment of a 
club head of FIG. 1; 
0028 FIG. 4B is a cross-sectional view of the club head of 
FIG. 4 taken along line 3B-3B in FIG. 4; 
0029 FIG. 4C is a cross-sectional view of the club head of 
FIG. 4 taken along line 4C-4C in FIG. 4; 
0030 FIG. 4D is a cross-sectional view of the club head of 
FIG. 4 taken along line 4D-4D in FIG. 4; 
0031 FIG. 5 is a back view of the club head of FIG. 1; 
0032 FIG. 6 is a heel side view of the club head of FIG. 1; 
0033 FIG. 7A is a bottom plan view of a club head with 
the inventive sole of FIG. 1; 
0034 FIG. 7B is a cross sectional view of the club head of 
FIG. 7A taken along line 7B-7B; 
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0035 FIG. 8 is a bottom plan view of another alternative 
embodiment of a club head of the present invention; 
0036 FIG. 9 is a top plan view of an alternative embodi 
ment of a club head according to the present invention; 
0037 FIG. 10A is a front plan view of a club head accord 
ing to an embodiment of the club head of FIG. 9; 
0038 FIG. 10B is a cross-sectional view of the club head 
of FIG. 10A, taken along lines 10B-10B; 
0039 FIG. 11 is a top plan view of the club head according 
to an embodiment of FIG. 9; 
0040 FIG. 12A is a front plan view of a club head accord 
ing to an embodiment of the club head of FIG. 9; 
0041 FIG.12B is a cross-sectional view of the club head 
of FIG. 12A, taken along lines 12B-12B: 
0042 FIG. 13 is a back perspective cut-out view of an 
embodiment of a club head according to FIG. 9; 
0043 FIG. 14 is a back view of the club head of FIG. 13: 
0044 FIG. 15 is a perspective view of a weight tube 
according to the embodiment of the FIG. 13; 
0045 FIG.16 is a back perspective cut-out view of another 
embodiment of a club head according to FIG. 9; 
0046 FIG. 17 is a perspective view of a weight tube 
according to the embodiment of the FIG. 17: 
0047 FIG. 18 is a back perspective cut-out view of another 
embodiment of a club head according to FIG. 9; 
0048 FIG. 19 is a bottom plan view of another embodi 
ment of a club head according to FIG. 9; 
0049 FIG. 20 is a front perspective cut-out view of 
another embodiment of a club head according to FIG. 9; 
0050 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: 
0051 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: 
0052 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; 
0053 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; 
0054 FIG. 25 is a perspective view of a golf club head in 
accordance with an alternative embodiment of the present 
invention; 
0055 FIG. 26 is an exploded sole view of a golf club head 
according to the embodiment of FIG. 25: 
0056 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; 
0057 FIG. 28 is an exploded sole view of a golf club head 
according to a further alternative embodiment of the inven 
tion; 
0058 FIG. 29 is a perspective view of a golf club head in 
accordance with an alternative embodiment of the present 
invention; 
0059 FIG.30 is an exploded sole view of a golf club head 
according to the embodiment of FIG. 29: 
0060 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; 
0061 FIG.32 is an exploded sole view of a golf club head 
according to a further alternative embodiment of the inven 
tion; and 
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0062 FIG.33 is an exploded sole view of a golf club head 
according to a further alternative embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0063 FIG. 1 shows a golf club head 10 of the present 
invention. Club head 10 includes a body 12 having a strike 
face 14, a sole 16, a crown 18, a skirt 20 and a hosel 22. The 
body defines a hollow interior volume 24 (See FIGS. 4B-4D). 
Foam or other material may partially or completely fill the 
interior volume. Weights may be included within the interior 
volume. The face may be provided with grooves or score lines 
of varying design. The club head has a toe 26 and a heel 28. 
0064. A golf club shaft (not shown) is attached at hosel 22 
and is disposed along a shaft axis A-A. The hosel 22 may 
extend to the bottom of the club head 10, may terminate at a 
location between the sole and crown portions 16 and 18 of the 
head 10, or the hosel 22 may terminate flush with the crown 
portion 26. 
0065. It is recommended that the inner volume 24 have a 
Volume greater than 125 cubic centimeters, and more prefer 
ably greater than 175 cubic centimeters. Preferably, the mass 
of the inventive club head 10 is greater than 150 grams, but 
less than 220 grams; although the club head may have any 
suitable weight. The body 12 may beformed of sheets welded 
together or cast, preferably from Steel, aluminum or titanium 
or any other suitable material or combination thereof. 
0066. The strike face 14 may be made by milling, casting, 
forging or stamping and forming. The face 14 may be made of 
any Suitable material, including titanium, titanium alloy, car 
bon steel, stainless Steel, beryllium copper, and other metals 
or composites. The face 14 may have any suitable thickness, 
and may be uniform or varied. As will be appreciated, the face 
14 may be connected to the body 12 by any suitable means, 
including bonding and welding. Alternatively, the body 12 
and face 14 may be cast simultaneously forming a homoge 
neous shell and eliminating the need to bond or otherwise 
permanently secure a separate face 14 to the body 12. Alter 
natively, the sole 16 or crown 18 may be formed separately 
and fitted to the remainder of the body 12 as is known to those 
of skill in the art. 

0067. The sole 16 preferably has a complex shape that 
accomplishes two objectives. The first objective is to provide 
a surface for the club head 10 to sit on in the address position 
that squares the face 14 to the target. The second objective is 
to provide a sole shape that gives more clearance to the 
ground at impact than would be available in a club head with 
a conventional sole. In order to achieve the first objective, an 
address portion or zero degree bounce portion 30 is provided. 
This portion is a sufficient area on the sole 16 on which the 
club head 10 may rest when placed at the address position by 
a golfer. The Zero degree bounce portion 30 may be a flat 
portion provided on the sole 16. The Zero degree bounce 
portion 30 may be directly centered behind the face 16 or, as 
illustrated, may be provided more toward the heel 28. As 
illustrated in FIGS. 1 and 2, the sole 16 has a Zero degree 
bounce portion 30, such that at address the club head 10 rests 
at this point and the face 14 is square to the target. The Zero 
degree bounce portion 30 enables the club head 10 to sit just 
as a conventional club head without a sole having a complex 
shape. Thus, the complex sole of the inventive club head 10 
does not adversely affect the way the club head sits at address. 
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0068. In order to achieve the second objective, a portion of 
the sole 16 is relieved to give it a multi-relief surface 32 with 
a negative bounce. Preferably, a negative bounce portion 34 is 
provided on the sole 16 in a center portion that is spaced from 
the face 14 of the club head 10. Thus, the club head 10 has two 
areas of bounce. As illustrated in FIGS.3A and 3B, the impact 
position I of the club head 10 is different than an address 
position A, because the dynamics of the golf swing cause the 
shaft to flex at impact thereby moving the position of the club 
head 10. FIG.3B illustrates the club head at address where the 
face is square to the target, the shaft axis A-A creates an angle 
with the ground G called the shaft angle B. As illustrated in 
FIG.3A, during impact, the club head is rotated a few degrees 
upright, and the shaft axis A-A creates a different angle with 
the ground G called shaft angle B. 
0069. It will be appreciated that in one embodiment the toe 
26 may be up at least 5 degrees at a first measurement, for 
example when the club head 10 sits at address, such that the 
face 14 measures Square. At a second measurement, for 
example during impact with a golf ball, taken at a centered 
position the face 14 measures differently than the first mea 
Surement. For example, the face 14 may measure at least two 
degrees more open at the second measurement than the first 
measurement, or at least two degrees open at the second 
measurement than the first measurement. The centered posi 
tion may comprise the negative bounce portion 34, which 
may be a substantially flat surface. When the first measure 
ment occurs at the address position, the shaft angle f, pref 
erably measures about 55 to 45 degrees. When the second 
measurement occurs at impact of the club head 10 with a golf 
ball, the shaft angle B, measures about 55 degrees to 60 
degrees. 
0070. As illustrated in FIGS. 1 and 2, the sole 16 features 
a multi-relief Surface 32 to provide greater ground clearance 
at the trailing edge 36 of the sole 16 to minimize turf resis 
tance. With this construction, the ground/sole contact point 
remains forward toward the leading edge 38 of the strike face 
14. Maintaining a forward ground/sole contact point 
improves directional control and ball flight, by reducing the 
potential of the club head 10 to bounce or skip onto the ball. 
This is particularly true of players that play the ball forward in 
their stance, or who sweep the ball from the turf with a 
shallow angle of attack. Preferably, the multi-reliefsurface 32 
sole features the negative bounce portion 32 and a cutaway 
portion 40. 
0071. The negative bounce portion 34 may have any 
desired overall shape; preferably the negative bounce portion 
34 has a triangular shape as shown in FIGS. 1 and 2. FIGS. 
4A-4D illustrates the negative bounceportion34 and cutaway 
portion 40 in the sole 16. Cross-sectional views illustrated in 
FIGS. 4B and 4D show cutaway portion 40 in comparison 
with the regular surface 42 of a conventional club head sole. 
FIG. 4B illustrates the cross-sectional view of the center 
section of the club head 10 with the negative bounce portion 
34 and cutaway portion 40 in comparison with the regular 
surface of a conventional club head sole 42. 
0072 The cutaway portion 40 extends from the negative 
bounce portion 34 to the trailing edge 36 of to the club head 
10. As illustrated in FIGS. 4B-D, the cutaway portion 40 
continues and may gradually increase the negative Surface 
from the plane S running along the bottom of the sole. Pref 
erably, the cutaway portion 40 has a depth d of about 0.05 to 
0.5 inch from the regular surface of a conventional club head 
sole 42; this depth may or may not be constant. FIGS. 5 and 6 
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illustrate the back 44 and heel 28 of the club head. The full 
extent of the cutaway portion 40 can be envisioned. 
0073 FIGS. 7A-7B illustrate the sole 16 of the club head 
10 and a cross-sectional view through line 7B-7B which 
illustrates the multi-relief surface 32 of the sole 16. The 
negative bounce portion 34 is spaced a distance D1 from the 
strike face, where D1 is preferably about 0.1 to 1.0 inch. More 
preferably, D1 is about 0.35 to 0.65 inch from the strike face 
14 of the club head 10. The distance D1 may be different for 
different club heads as it may depend on the face progression 
and the loft of the club head. As illustrated, the negative 
bounce portion 34 comprises a Surface having an angle C. 
from a plane S running along the bottom of the sole 16 parallel 
to the Z-axis of a coordinate system running through the club 
head. The negative bounce portion 34 comprises about a 
negative 0.5 to a negative 4.0 degree Surface. Such that the 
angle a is about negative 0.5 to 4.0 degrees from the plane S. 
Preferably, the negative bounce portion 34 comprises about a 
negative 2.0 degree surface. It will be appreciated that the 
negative bounce portion 34 may have a constant angle or may 
have an angle that varies toward the back of the sole. The 
negative bounce portion 34 may have locations with multiple 
radii. 
0074 As illustrated, the multi-relief surface 32 includes 
both the negative bounce portion 34 and the cutaway portion 
40, and these form a triangular shape. The triangular shape 
forms an angle (p, angle (p is preferably about 35 to 50 degrees, 
and more preferably about 38 to 44 degrees. The negative 
bounce portion 34 and cutaway portion 40 have a length L. 
length L is preferably about 1 to 5 inches, and more preferably 
about 2 to 4 inches. 

0075 FIG.8 shows an alternative embodiment for the sole 
16. The club head 46 features a multi-relief sole 32 as 
described above. The multi-relief sole features the negative 
bounce portion 34 and the cutaway portion 40. It will be 
appreciated that the negative bounce portion 34 and cutaway 
portion 40 may have any suitable shape. 
0076. In general, to increase the sweet spot, the center of 
gravity of the club head is moved toward the bottom and back 
of the club head. This permits an average golfer to launch the 
ball up in the air faster and hit the ball farther. In addition, the 
moment of inertia of the club head is increased to minimize 
the distance and accuracy penalties associated with off-center 
hits. In order to move the weight down and back without 
increasing the overall weight of the club head, material or 
mass is generally taken from one area of the club head and 
moved to another. Materials can be taken from the face of the 
club, creating a thin club face, the crown and/or sole and 
placed toward the back of the club. 
(0077 FIG.9 illustrates atop of a clubhead50 according to 
another embodiment of the present invention. Club head 50 
includes a body 52 having a strike face 54, a sole 56 (see 
FIGS. 10A and 10B), a crown 58, a skirt 60 and a hosel 62. 
The body defines a hollow interior volume 64 (See FIGS. 10B 
and 12B). The face may be provided with grooves or score 
lines of varying design. 
0078. The club head has a toe 66 and a heel 68. 
007.9 FIG. 9 illustrates the center of gravity (c.g.) along 
the x-axis and Z-axis. In order to improve playability of the 
club head 50 it is desired to be able to move the c.g. within the 
club head 50 to a more optimal position. Preferably, the club 
head50 features a weight system 70 (see FIGS. 10A-10B and 
12A-12B) to move the c.g. within the club head 50 to a more 
optimal position. Preferably, the c.g. is movable within a 6 
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mm distance along the Z-axis in comparison to a club head 
without the weight system. More preferably, the c.g. is mov 
able within a 4 mm distance along the Z-axis. The c.g. may be 
movable within a 6 mm distance along the X-axis in compari 
son to a club head without the weight system, more preferably 
within a 2 mm distance, and still more preferably within a 0.5 
mm distance. Additionally, the c.g. is moveable within a 6 
mm distance along the y-axis in comparison to a club head 
without the weight system (See FIG. 10A-10B and 12A 
12B). Preferably the c.g. is moveable within a 2 mm distance 
along the y-axis. 
0080. The c.g. adjustability may not substantially affect 
the dynamic loft of the club head. For example, for a 3 mm 
front-back c.g. shift the dynamic loft changes about 0.4 
degrees. When the c.g. is moved back, the backspin may 
increase, for example between 100 and 300 rpm per 3 mm of 
c.g. movement toward the rear of the club head. 
0081 FIG. 10A illustrates the front face 54 of the club 
head showing the x-axis and the y-axis. FIG. 10B is a cross 
sectional view taken along lines 10B-10B of FIG. 10A. FIG. 
10B depicts the inside of the club head featuring a weight 
system 70 according to the invention, and the c.g. may be 
moved along the Z axis and y axis. 
I0082 FIG. 10B depicts the weight system 70 as a tube 72 
placed within the club head 50 within a plane formed by the 
y-axis and Z-axis to adjust the c.g. of the club head. As 
illustrated in FIG. 11, it will be appreciated that more than one 
tube 72 may be provided within the club head 50. As illus 
trated in FIG. 10B, the weight system 70 features a tube 72 
with a weight 74 at one end 76 of the tube 72. As shown in 
FIG.10B, the weight 74 is placed the back of the club head50 
to move the c.g. to a desired location for desirable ball flight. 
When the weight 74 is located at a back of the club head 50. 
a shot hit off the club head 50 has increased backspin and a 
higher launch angle resulting in a softer landing. In an alter 
native embodiment, it will be appreciated that the tube 72 may 
feature multiple inserts varying in weight for placement 
within the tube 72 to move the c.g. of the club head 50 to a 
desired location. 

I0083. As illustrated, the tube 72 is preferably provided at 
an angle within the club head 50. The tube 72 is angled 
downward toward the face 54 of the club head 50, such that 
the tube 72 is provided within the plane formed by the Z-axis 
and y-axis. The tube 72 may be angled by an angle 8, where 
8 is at least 1 degree from the plane W formed by the Z axis and 
X axis. Preferably, the tube is angled downward toward the 
face 54 by at least 3 degrees from the plane W formed by the 
Z-axis and x-axis. More preferably, the tube 72 is angled 
downward toward the face of the club head 50 by about 3 to 7 
degrees from the plane W formed by the Z-axis and x-axis. It 
will be appreciated that although the tube 72 is described 
herein as being provided within a plane formed by the y-axis 
and Z-axis, the tube 72 may be offset in either direction from 
that plane by any desired amount. 
I0084. Now referring to FIG. 12A-12B, it will be appreci 
ated that the tube 72 may be flipped within the club head 50, 
such that the weight 74 is provided at the other end 76 of the 
club head 50, closer to the face 54, to move the c.g. to a 
different location for desirable ball flight. When the weight 74 
is located at a front of the club head 50 a shot hit off the club 
head 50 has less backspin and a lower trajectory resulting in 
a shallower landing for increased distance. It will be appre 
ciated that the tube 72 itself may be able to be inserted in the 
club head with the weight 74 in either direction, or that 
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different tubes 72 may be selectable with the weight 74 at the 
desired end and then provided in the club head. 
I0085. It will be appreciated that a club having the weight 
system 70, such as the tube 72 and weight 74, may also 
include the multi-relief surface 32 on the sole 56 as described 
above. For example, in FIGS. 10B and 12B the sole 56 may 
feature a multi-relief surface 32 with a negative bounce por 
tion 34 and a cutaway portion 40 as described above. It will 
also be appreciated that the angle 8 of the tube may be sub 
stantially parallel to the multi-relief surface 32. 
I0086 FIG. 13 illustrates how the tube 72 may be inserted 
into the club head 50. A sheath 78 extending from a block 79 
in the club head 50 receives the tube 72 with the weight 74, 
and a fastener 80 locks the tube 72 in place within the club 
head 50. The tube 72 is fastened to the outside of the club head 
50 substantially flush with an outer surface 82 of the club 
head, as illustrated in FIG. 14. 
I0087 FIG. 15 illustrates the tube 72 according to the 
embodiment of FIG. 13. The weight 74 is provided at an end 
76 of the tube 72. It will be appreciated that the tube 72 and 
weight 74 may be joined by threaded engagement, epoxy, 
mechanical lock or other joining method. The weight 74 may 
comprise tungsten or any other Suitable material. The weight 
74 has a mass of about 10 to 25 grams. The combined mass of 
the tube 72 and weight 74 is about 20 to 40 grams. Preferably, 
the tube 72 comprises aluminum, although any other suitable 
material may be used. 
0088. It is envisioned that the orientation of the tube 72 
may be set during manufacture, may be modified by the user, 
or may be modifiable by the manufacturer or a designated 
fitting location. The tube 72 has a diameter t of about 0.3 to 
0.5 inch and a length t of about 2 to 3 inches. It will be 
appreciated that more than one tube 72 could be provided in 
the club head 50 at any one time as illustrated in FIG. 11, or 
that multiple tubes 72 with a different mass may be provided 
to the user or fitting location. 
0089 FIG. 16 illustrates an alternative embodiment for 
placement of the tube 72 within the club head 50. In this 
embodiment, the tube 72 has threads 84 on both ends 86 and 
88 that interlock in threaded engagement to the mating 
threads 90 on a block 92 inside the club head adjacent the face 
54 and threads 94 on a block 96 adjacent the skirt 60 of the 
club head 50. The tube 72 is fastened to the inside of the club 
head 50 adjacent the face 54. It is envisioned that the orien 
tation of the tube 72 may be set during manufacture, may be 
modified by the user, or may be modifiable by the manufac 
turer or a designated fitting location. 
0090 FIG. 17 illustrates the tube 72 of the embodiment of 
FIG.16 showing the dual threaded ends 86 and 88 of the tube 
that may be inserted in either direction into the club head 50 
and threadedly received adjacent the face 54. The tube 72 has 
a diameter tanda length t as described above and the weight 
74 and tube 72 have a similar mass as described above. The 
exterior of the tube 72 would align substantially flush with the 
outer Surface 82 of the club head 50. 

0091 FIG. 18 shows an alternative embodiment for the 
weight system 70 where a weight 98 may be slid along a pipe 
100 provided in the club head 50. The exterior surface 102 of 
the sole 56 of the club head 50 may feature a mechanism 104 
to move the weight 98 along the pipe 100 to the desired 
location to move the c.g. for the desired ball flight as 
described above. Alternatively, the position of the weight 98 
on the pipe 100 may be set during manufacture of the club 
head. 
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0092 FIG. 19 features another alternative embodiment for 
the weight system 70. This embodiment features two or more 
cavities 106 in the sole 56 of the club head 50 for receiving 
inserts 108. The cavities 106 may be placed in any desired 
location on the club head 50. As illustrated, the three cavities 
106 are provided along an axis 0 offset from the x-axis. The 
cavities 106 may be aligned parallel to the x-axis or may be 
offset in either direction. The cavities 106 may be provided on 
an axis O offset from the x-axis by 0 to 90 degrees in either 
direction. The back portion 110 of the club head may feature 
deeper cavities 106 to mimic the angle of the tube 72 
described above relative to the plane formed by the Z-axis and 
x-axis. The inserts 108 may have different mass and may be 
placed in the different cavities 106 to move the c.g. to a 
desired location. The inserts 108 may be movable by the user, 
or they may be set at the time of manufacture or modifiable in 
a fitting environment. 
0093 FIG. 20 illustrates yet another alternative embodi 
ment of the weighting system 70 for moving the center of 
gravity along the y-axis. As illustrated, the club head 50 
features a vertical cavity 112 extending from the sole 56 into 
the hollow volume 64 of the club head. The cavity 112 may be 
placed in any desired location in the sole 56, for example 
centered along the width of the face 54 and located more 
toward the back of the club head 50, as illustrated. A weight 
114 is made to fit within the cavity 112, such that it mates 
securely within the cavity 112. It will be appreciated that the 
weight 114 may be secured in the cavity in any suitable 
manner, including threaded engagement, epoxy, mechanical 
lock, or other joining method. As illustrated, the cavity 112 is 
cylindrical and the weight 114 is a corresponding cylindrical 
plug, although it will be appreciated that the weight 114 and 
mating cavity 112 may be any suitable shape and size. The 
weight 114 features a heavy end 116 and a lighter end 118. 
The heavy or lighter end 116 and 118 may be placed closer to 
the sole 56 to move the c.g. to the desired location along the 
y-axis. It is envisioned that the orientation of the orientation 
of the weight 114 may be set during manufacture, may be 
modified by the user, or may be modifiable by the manufac 
turer or a designated fitting location. This embodiment may 
assist in isolating just one attribute, moving the c.g. along the 
y-axis, thereby making club fitting more straightforward. 
0094. As illustrated in FIG. 21, the movement of the c.g. is 
illustrated based on the construction of FIG. 13. It illustrates 
the movement of the c.g. along the y-axis and Z-axis between 
a normal Titleist904F fairway wood without a weight system, 
a club head 50 with the weight system 70 of FIG. 13 having 
the weight 74 in the back of the club head 50, and a club head 
50 with the weight system 70 of FIG. 13 having the weight 74 
in the front of the club head 50. FIG. 21 illustrates the relative 
position of the c.g. along the y-axis and Z-axis for these 
various club heads. 

0095. As illustrated in FIG.22, the movement of the c.g. is 
illustrated based on the construction of FIG. 13. It illustrates 
the movement of the c.g. along the y-axis and X-axis between 
a normal Titleist904F fairway wood without a weight system, 
a club head 50 with the weight system 70 of FIG. 13 having 
the weight 74 in the back of the club head 50, and a club head 
50 with the weight system 70 of FIG. 13 having the weight 74 
in the front of the club head 50. FIG.22 illustrates the relative 
position of the c.g. along the y-axis and X-axis for these 
various club heads. 

0096. As illustrated in FIG. 23, the movement of the c.g. is 
illustrated based on the construction of FIG. 16. It illustrates 
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the movement of the c.g. along the y-axis and Z-axis between 
a normal Titleist904F fairway wood without a weight system, 
a club head 50 with the weight system 70 of FIG. 16 having 
the weight 74 in the back of the club head 50, and a club head 
74 with the weight system 70 of FIG. 16 having the weight 74 
in the front of the club head 50. FIG. 23 illustrates the relative 
position of the c.g. along the y-axis and Z-axis for these 
various club heads. 

0097. As illustrated in FIG. 24, the movement of the c.g. is 
illustrated based on the construction of FIG. 16. It illustrates 
the movement of the c.g. along the y-axis and X-axis between 
a normal Titleist904F fairway wood without a weight system, 
a club head 50 with the weight system 70 of FIG. 16 having 
the weight 74 in the back of the club head 50, and a club head 
50 with the weight system 70 of FIG. 16 having the weight 74 
in the front of the club head 50. FIG. 24 illustrates the relative 
position of the c.g. along the y-axis and X-axis for these 
various club heads. The locations of the c.g. shown in FIGS. 
21-24 were calculated using a commercially available CAD 
(computer aided design) system. 
0.098 FIG. 25 of the accompanying drawings shows a 
perspective view of a golf club head 250 in accordance with 
an alternative embodiment of the present invention. This 
embodiment of the present invention has one or more cavities 
206 in the sole of the club head 250 for receiving a weighted 
insert 208. The cavity 206 in this embodiment may generally 
be shown in a generally elongated cylindrical shape with an 
opening 211 that exposes the cylindrical weighted insert 208 
to the sole of the golf club head 250. The orientation of the 
cavity 206 and the weighted insert 208 may generally be 
offset at an angle from the striking face of the club head to 
promote the change in the center of gravity of the club head 
250 along two or more axis. In order to show the offset angle 
of the weighted insert 208, FIG. 26 is provided showing an 
exploded sole view of a golf club 250 having a weighted insert 
108 in accordance with this alternative embodiment of the 
present invention. 
0099 FIG. 26 of the accompanying drawings shows an 
exploded sole view of a golf club 250 having a weighted insert 
208. More specifically, FIG. 26 shows the cavity 206 and the 
weighted insert 208 aligned along an axis O that is offset from 
the X-axis at an angle 0. This angle 0, similar to the prior 
discussion in FIG. 19, may generally be offset from the x-axis 
by an angle of 0 to 90 degrees in either direction, but more 
preferably between about 0 to about 90 degrees in the positive 
direction, more preferably between about 3 to about 45 
degrees, and most preferably between about 5 to about 35 
degrees all without departing from the scope and content of 
the present invention. Having the axis O offset from the x-axis 
is beneficial to the present invention because it allows the 
weighted insert 208 to alter the center of gravity of the golf 
club head along the X-axis and the Z-axis simultaneously, 
depending on the orientation of the weighted insert 208. 
However, in order to achieve this, the weighted insert 208 
must within itself, have some inherent weighting character 
istics that favor Such an extreme movement in the center of 
gravity. 
0100. The exploded view of the golf club 250 with the 
weighted insert 208 shown in FIG. 26 also allows the inherent 
weighting characteristics of the weighted insert 208 to be 
shown. In this figure, the weighted insert 208 may be further 
comprised of a heavy end 216, a lighter end 218, and a cap 
219. The utilization of a heavy end 216 and a lighter end 218 
in this type of weighted insert 208 maximizes the bi-direc 
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tional adjustability of the elongated cylindrical weighted 
insert 208 to shift the center of gravity of the golf club head 
250. In a first orientation, when the heavy end 216 is located 
close to the cap 219 near the toe end of the golf club head 250, 
the center of gravity of the golf club head is shifted forward 
and toe-ward relative to the neutral position; while in a second 
orientation, when the heavy end is located away from the cap 
210 near the heel end of the golf club head 250, the center of 
gravity of the golf club head will be shifted rearward and 
heel-ward relative to the neutral position. 
0101 Due to the nature of the orientation of the weighted 
insert 208 being at an orientation that is offset from the x-axis, 
combined with its internal weighting components with a 
heavy end 216 and a lighter end 218, the length of the 
weighted insert 208 becomes important; as an increase in the 
length of the weighted insert 208 results in a greater effect on 
the center of gravity of the golf club head 250. Hence, in order 
to achieve a discernible change in the center of gravity of the 
golf club 250 by the change in orientation of the weighted 
insert 208, the length of the weighted insert 208 may gener 
ally be between about 50 mm to about 100 mm, more prefer 
ably between about 60 mm to about 90 mm, even more 
preferably between about 70 mm to about 80 mm. 
0102) The heavy end 216 of the weighted insert 208 may 
generally be comprised of a material having a relatively high 
density Such as tungsten with a density of greater than about 
10.9 g/cm; however numerous other materials may be used 
without departing from the scope and content of the present 
invention so longas it has a density greater than the remainder 
of the weighted insert 208. The lighter end 218 of the 
weighted insert could be made out the same tungsten material 
as the heavy end 216, but in a smaller volume. However, 
alternative materials for the lighter end 218 such as steel, 
titanium, or any other material having a density greater than 
the central part of the weighted insert 208 all without depart 
ing from the scope and content of the present invention. The 
central portion of the weighted insert 208 may generally be 
juxtaposed and placed between the heavy end and the lighter 
end. In order to maximize the effects of the heavy end 216 and 
the lighter end 218, the central portion of the weighted insert 
208 may generally be made out of a lightweight material such 
as carbon fiber composite, aluminum, magnesium, plastic, or 
any other lightweight material with a density of less than 
about 2.5 g/cm all without departing from the scope and 
content of the present invention. 
0103) In order to illustrate the inner workings of the 
weighted insert 208 and the golf club 250, FIG.27 is provided 
here with a cross-sectional view of the golf club head 250 
along cross-sectional line O, as shown previously in FIG. 26. 
The cross-sectional view of the golf club head 250 allows the 
relationship between the weighted insert 208, the heavy end 
216, the lighter end 218, the cap 219, and the cavity 206 to be 
shown in more detail. As it can be seen in FIG. 27, the cavity 
206 may generally have a chamfered portion around its ter 
minal end, matching the geometries of the extremities of the 
heavier end 216 and the lighter end 218 to allow either the 
heavier end 216 or the lighter end 218 to sit inside the cavity 
206. Another feature worth identifying in this cross-sectional 
view is the difference in the construction of the heavy end 216 
and the lighter end 218. In order to create the mass difference 
between the heavy end 216 and the lighter end 218, the heavy 
end 216 could be a dense solid piece of tungsten, while the 
lighter end 218 could be a hollow piece oftungsten. In order 
to further exaggerate the weighting effects, the central portion 
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of the weighted insert 208 may generally be a hollow com 
posite type material, as shown in the cross-sectional view in 
FIG. 27. Finally, FIG. 27 shows a threaded cap 219 to coin 
cide with a threaded entry portion of the cavity 206 to secure 
the weighted insert 208 within the cavity 206. 
0104. It should be noted that in this embodiment, the body 
portion of the weighted insert 208 is exposed to the external 
sole portion of the club head 250, which allows an external 
component such as a sleeve 213 to be used to adjust the way 
the club head 250 contacts a ground plane. FIG. 28 of the 
accompanying drawings shows this exploded view of an 
alternative embodiment of the present invention wherein an 
additional sleeve 213 is added to the assembly, coinciding 
with the exposed portion 211 of the cavity 206. The sleeve, as 
it can be seen, may generally circumferentially encompass 
the external surface of the weighted insert 208 to create the 
change in sole contact. In this embodiment, the sleeve 213 
could be a triangular shape with each edge of the triangle 
having a different angle, thus creating three different methods 
for the golf club 250 to rest on the ground plane. However, 
numerous other geometries such as a cylindrical rod, a rect 
angular rod, an oval rod, or any other shape without departing 
from the scope and content of the present invention so long as 
it is capable of creating multiple different sole contacts. In a 
further alternative embodiment, the external walls of the 
sleeve 213 could even be tapered to create more of a change in 
the sole contact. The creation of different sole contact planes 
allows the golf club head to compensate and change for 
differences in the loft, lie, or even the face angle of the golf 
club head 250. 

0105 Moving on to FIG. 29, a perspective sole view of a 
golf club head 250 in accordance with a further alternative 
embodiment of the present invention is shown. More specifi 
cally, the golf club head 250 shown in this embodiment is very 
similar to the golf club head 250 shown in FIGS. 25-28, 
except that the weighted insert 208 extends through the inter 
nal cavity of the golf club head 50 without being exposed to 
the sole portion of the golf club head. The weighted insert, 
although only exposed at the extremities, still have a cavity 
206 at one end to allow the weighted insert to be used. 
0106. The exploded sole view of the golf club head 250 
shown in FIG. 30 illustrates that the current embodiment still 
has the weighted insert placed along the axis O that is offset 
from the X-axis. The angle 0, similar to before, may generally 
be between about 0 to about 90 degrees in the positive direc 
tion, more preferably between about 3 to about 45 degrees, 
and most preferably between about 5 to about 35 degrees all 
without departing from the scope and content of the present 
invention. To illustrate the internal geometry of this alterna 
tive embodiment, a cross-sectional view is shown in FIG. 31 
to provide and show how the weighted insert 208 is com 
pletely contained within the walls of the club head 250. 
0107 FIGS. 32 and 33 shows exploded sole views of club 
heads 250 in accordance with further alternative embodi 
ments of the present invention. More specifically, the club 
heads 250 shown here may generally be smaller sized metal 
wood type club heads such as a fairway wood or a hybrid type 
club heads 250. It should be noted here that these embodi 
ments illustrate a very important relationship between the 
volume of the golf club head 250 and the angle 0 of the 
weighted insert 208 relative to the x-axis. Because the adjust 
ment of the center of gravity of the golf club head 250 is a very 
specific art form, the angle 0 of placement of the weighted 
insert 208 along the sole is a key factor. More specifically, the 
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relationship between the angle 0 and the volume of the club 
head 250 could be quantified as an Angle to Volume Ratio, 
wherein the Angle to Volume Ratio is defined as the angle 0 of 
the placement of the weighted insert 108 divided by the 
volume of the club head 250. The current invention, may 
generally have an Angle to Volume Ratio of between about 
0.02 degrees/cc to about 0.25 degrees/cc, more preferably 
between about 0.05 degrees/cc to about 0.25 degrees/cc, most 
preferably between about 0.10 degrees/cc to about 0.20 
degrees/cc. 
0108. While various descriptions of the present invention 
are described above, it should be understood that the various 
features of each embodiment could be used alone or in any 
combination thereof. Therefore, this invention is not to be 
limited to only the specifically preferred embodiments 
depicted herein. For example, the multi-relief surface sole 
may be combined in one club head with the weight system to 
move the c.g. of the club head. Further, it should be under 
stood that variations and modifications within the spirit and 
Scope of the invention might occur to those skilled in the art to 
which the invention pertains. Accordingly, all expedient 
modifications readily attainable by one versed in the art from 
the disclosure set forth herein that are within the scope and 
spirit of the present invention are to be included as further 
embodiments of the present invention. The scope of the 
present invention is accordingly defined as set forth in the 
appended claims. 
We claim: 
1. A golf club head, the golf club head comprising: 
a body having a face, a sole, a crown, and a skirt joining the 

face, sole and crown, the body having a center of gravity; 
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, and 

a weight system for the club head, wherein the center of 
gravity is adjustable along both the Z-axis and the X-axis; 

wherein the weight system further comprises; 
a cavity and a weighted insert, wherein the weighted 

insert further comprises; 
a heavy end at a first terminal end of the weighted 

insert, 
a lighter end at a second terminal end of the weighted 

insert, and 
a central portion, placed between the heavy end and 

the lighter end of the weighted insert. 
2. The golf club head of claim 1, wherein the heavy end is 

made out of a material having a density of greater than about 
10.9 g/cm. 

3. The golf club head of claim 2, wherein the central por 
tion is made out of a material having a density of less than 
about 2.5 g/cm. 

4. The golf club head of claim 1, wherein the cavity is offset 
from the x-axis at an angle 0 of between about 0 to about 90 
degrees. 

5. The golf club head of claim 4, wherein the cavity is offset 
from the x-axis at an angle 0 of between about 3 to about 45 
degrees. 

6. The golf club head of claim 5, wherein the cavity is offset 
from the x-axis at an angle 0 of between about 5 to about 35 
degrees. 

7. The golf club head of claim 4, wherein the golf club head 
has an Angle to Volume Ratio of between about 0.02 degrees/ 
cc to about 0.25 degrees/cc: 
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the Angle to Volume Ratio is defined as the angle 0 of the 
offset of the cavity from the x-axis divided by the vol 
ume of the golf club head. 

8. The golf club head of claim 7, wherein the golf club head 
has an Angle to Volume Ratio of between about 0.05 degrees/ 
cc to about 0.255 degrees/cc. 

9. The golf club head of claim 8, wherein the golf club head 
has an Angle to Volume Ratio of between about 0.10 degrees/ 
cc to about 0.20 degrees/cc. 

10. A golf club head, the golf club head comprising: 
a body having a face, a sole, a crown, and a skirt joining the 

face, sole and crown, the body having a center of gravity; 
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, 

wherein the weight system further comprises a cavity and 
a weighted insert, the cavity is offset from the x-axis at 
an angle 0 of between about 0 to about 90 degrees. 

11. The golf club head of claim 10, wherein the golf club 
head has an Angle to Volume Ratio of between about 0.02 
degrees/cc to about 0.25 degrees/cc; 

the Angle to Volume Ratio is defined as the angle 0 of the 
offset of the cavity from the x-axis divided by the vol 
ume of the golf club head. 

12. The golf club head of claim 11, wherein the golf club 
head has an Angle to Volume Ratio of between about 0.05 
degrees/cc to about 0.255 degrees/cc. 

13. The golf club head of claim 12, wherein the golf club 
head has an Angle to Volume Ratio of between about 0.10 
degrees/cc to about 0.20 degrees/cc. 

14. The golf club head of claim 10, wherein the center of 
gravity is movable within a 6 mm distance along the Z-axis. 

15. The golf club head of claim 14, wherein the center of 
gravity is movable within a 4 mm distance along the Z-axis. 

16. The golf club head of claim 10, wherein the center of 
gravity is movable within a 2 mm distance along the X-axis. 

17. The golf club head of claim 16, wherein the center of 
gravity is movable within a 0.5 mm distance along the X-axis. 

18. A golf club head, the golf club head comprising: 
a body having a face, a sole, a crown, and a skirt joining the 

face, sole and crown, the body having a center of gravity; 
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, and 

a weight system for the club head, wherein the center of 
gravity is adjustable along both the Z-axis and the X-axis; 

wherein the weight system further comprises; 
a cavity and a weighted insert, wherein the weighted 

insert further comprises; 
a heavy end at a first terminal end of the weighted 

insert, 
a lighter end at a second terminal end of the weighted 

insert, and 
a central portion, placed between the heavy end and 

the lighter end of the weighted insert: 
wherein the weight system allows the center of gravity of 

the golf club head to be adjustable along both the Z-axis 
and the X-axis. 

19. The golf club head of claim 18, wherein the weight 
system further comprises a cavity and a weighted insert, the 
cavity is offset from the x-axis at an angle 0 of between about 
0 to about 90 degrees. 
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20. The golf club head of claim 19, wherein the weighting 
system further comprises a sleeve, circumferentially encom 
passing the weighted insert, adapted change a sole contact 
angle of the golf club head. 
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