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GOLF CLUB HEAD AND GOLF CLUB 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 14/060,948, filed on Oct. 23, 2013, which is a 
continuation of U.S. patent application Ser. No. 13/716,437, 
filed on Dec. 17, 2012, now U.S. Pat. No. 8,591,353, which 
is a continuation of U.S. patent application Ser. No. 13/476, 
321, filed on May 21, 2012, now U.S. Pat. No. 8,357,058, 
which is a continuation of U.S. patent application Ser. No. 
12/609,209, filed on Oct. 30, 2009, now U.S. Pat. No. 
8,206,244, which is a continuation-in-part of U.S. patent 
application Ser. No. 11/972.368, filed Jan. 10, 2008, now 
U.S. Pat. No. 7,632,196, the content of which is hereby 
incorporated by reference as if completely written herein. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

This invention was not made as part of a federally 
sponsored research or development project. 

TECHNICAL FIELD 

The present invention relates to the field of golf clubs, 
namely fairway wood type golf clubs. The present invention 
is a fairway wood type golf club characterized by a long 
blade length with a long heel blade length section, while 
having a small club moment arm and very low center of 
gravity. 

BACKGROUND OF THE INVENTION 

Fairway wood type golf clubs are unique in that they are 
essential to a golfer's course management, yet fairway 
woods have been left behind from a technological perspec 
tive compared to many of the other golf clubs in a golfer's 
bag. For instance, driver golf clubs have made tremendous 
technological advances in recent years; as have iron golf 
clubs, especially with the incorporation of more hybrid long 
irons into golf club sets. 

Majority of the recent advances in these golf clubs have 
focused on positioning the center of gravity of the golf club 
head as low as possible and as far toward the rear of the golf 
club head as possible, along with attempting to increase the 
moment of inertia of the golf club head to reduce club head 
twisting at impact due to shots hit toward the toe or heel of 
the club head. Several unintended consequences came along 
with the benefits associated with these advances. The present 
invention is directed at addressing several of the unintended 
consequences in the field of fairway wood type golf clubs. 

SUMMARY OF INVENTION 

In its most general configuration, the present invention 
advances the state of the art with a variety of new capabili 
ties and overcomes many of the shortcomings of prior 
methods in new and novel ways. In its most general sense, 
the present invention overcomes the shortcomings and limi 
tations of the prior art in any of a number of generally 
effective configurations. 
The present invention is a unique fairway wood type golf 

club. The club is a fairway wood type golf club characterized 
by a long blade length with a long heel blade length section, 
while having a small club moment arm and unique weight 
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2 
distribution, and all the benefits afforded therefrom. The 
fairway wood incorporates the discovery of unique relation 
ships among key club head engineering variables that are 
inconsistent with merely striving to obtain a high MOIy 
using conventional golf club head design wisdom. The 
resulting fairway wood has a face closing moment of inertia 
(MOIfc) more closely matched with modern drivers and 
long hybrid iron golf clubs, allowing golfers to have a 
similar feel whether Swinging a modern driver, the present 
fairway wood, or a modern hybrid golf club. 
Numerous variations, modifications, alternatives, and 

alterations of the various preferred embodiments, processes, 
and methods may be used alone or in combination with one 
another as will become more readily apparent to those with 
skill in the art with reference to the following detailed 
description of the preferred embodiments and the accompa 
nying figures and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Without limiting the scope of the present invention as 
claimed below and referring now to the drawings and 
figures: 

FIG. 1 shows a front elevation view of an embodiment of 
the present invention, not to scale; 

FIG. 2 shows a top plan view of an embodiment of the 
present invention, not to scale; 

FIG. 3 shows a front elevation view of an embodiment of 
the present invention, not to scale; 

FIG. 4 shows a toe side elevation view of an embodiment 
of the present invention, not to scale: 

FIG. 5 shows a top plan view of an embodiment of the 
present invention, not to scale; 

FIG. 6 shows a toe side elevation view of an embodiment 
of the present invention, not to scale; 

FIG. 7 shows a front elevation view of an embodiment of 
the present invention, not to scale; 

FIG. 8 shows a toe side elevation view of an embodiment 
of the present invention, not to scale; 
FIG.9 shows a front elevation view of an embodiment of 

the present invention, not to scale; 
FIG. 10 shows a front elevation view of an embodiment 

of the present invention, not to scale; 
FIG. 11 shows a front elevation view of an embodiment 

of the present invention, not to scale; 
FIG. 12 shows a front elevation view of an embodiment 

of the present invention, not to scale; 
FIG. 13 shows a front elevation view of an embodiment 

of the present invention, not to scale; 
FIG. 14 shows a top plan view of an embodiment of the 

present invention, not to scale; 
FIG. 15 shows a front elevation view of an embodiment 

of the present invention, not to scale; 
FIG. 16 shows a top plan view of an embodiment of the 

present invention, not to scale; 
FIG. 17 shows a top plan view of an embodiment of the 

present invention, not to scale; 
FIG. 18 shows a step-wise progression of an embodiment 

of the present invention as the golf club head approaches the 
impact with a golf ball during a golf Swing, not to Scale; 

FIG. 19 shows a step-wise progression of an embodiment 
of the present invention as the golf club head approaches the 
impact with a golf ball during a golf Swing, not to Scale; 

FIG. 20 shows a step-wise progression of an embodiment 
of the present invention as the golf club head approaches the 
impact with a golf ball during a golf Swing, not to Scale; 
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FIG. 21 shows a top plan view of an embodiment of the 
present invention, not to Scale; 

FIG. 22 shows a front elevation view of an embodiment 
of the present invention, not to scale; 

FIG. 23 shows a toe side elevation view of an embodi 
ment of the present invention, not to Scale; 

FIG. 24 shows a top plan view of a prior art conventional 
fairway wood, not to Scale; 

FIG. 25 shows a top plan view of a prior art oversized 
fairway wood, not to Scale; 

FIG. 26 shows a top plan view of an embodiment of the 
present invention, not to Scale; 

FIG. 27 shows a perspective view of an embodiment of 
the present invention, not to scale; 

FIG. 28 shows a perspective view of an embodiment of 
the present invention, not to scale; 

FIG. 29 shows a front elevation view of an embodiment 
of the present invention, not to scale; 

FIG. 30 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG. 31 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG. 32 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG.33 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG. 34 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG. 35 shows a table of data for currently available prior 
art fairway wood type golf club heads: 

FIG. 36 shows a table of data for currently available prior 
art fairway wood type golf club heads; and 

FIG. 37 is a graph of the face closing moment (MOIfc) 
versus club length. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The fairway wood type golf club of the present invention 
enables a significant advance in the state of the art. The 
preferred embodiments of the invention accomplish this by 
new and novel methods that are configured in unique and 
novel ways and which demonstrate previously unavailable, 
but preferred and desirable capabilities. The description set 
forth below in connection with the drawings is intended 
merely as a description of the presently preferred embodi 
ments of the invention, and is not intended to represent the 
only form in which the present invention may be constructed 
or utilized. The description sets forth the designs, functions, 
means, and methods of implementing the invention in con 
nection with the illustrated to embodiments. It is to be 
understood, however, that the same or equivalent functions 
and features may be accomplished by different embodiments 
that are also intended to be encompassed within the spirit 
and scope of the invention. 

In order to fully appreciate the present invention some 
common terms must be defined for use herein. First, one of 
skill in the art will know the meaning of “center of gravity.” 
referred to herein as CG, from an entry level course on the 
mechanics of solids. With respect to wood-type golf clubs, 
which are generally hollow and/or having non-uniform 
density, the CG is often thought of as the intersection of all 
the balance points of the club head. In other words, if you 
balance the head on the face and then on the sole, the 
intersection of the two imaginary lines passing straight 
through the balance points would define the point referred to 
as the CG. 
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4 
It is helpful to establish a coordinate system to identify 

and discuss the location of the CG. In order to establish this 
coordinate system one must first identify a ground plane 
(GP) and a shaft axis (SA). First, the ground plane (GP) is 
the horizontal plane upon which a golf club head rests, as 
seen best in a front elevation view of a golf club head 
looking at the face of the golf club head, as seen in FIG. 1. 
Secondly, the shaft axis (SA) is the axis of a bore in the golf 
club head that is designed to receive a shaft. Some golf club 
heads have an external hosel that contains a bore for 
receiving the shaft such that one skilled in the art can easily 
appreciate the shaft axis (SA), while other “hosel-less’ golf 
clubs have an internal bore that receives the shaft that 
nonetheless defines the shaft axis (SA). The shaft axis (SA) 
is fixed by the design of the golf club head and is also 
illustrated in FIG. 1. 
Now, the intersection of the shaft axis (SA) with the 

ground plane (GP) fixes an origin point, labeled "origin” in 
FIG. 1, for the coordinate system. While it is common 
knowledge in the industry, it is worth noting that the right 
side of the club head seen in FIG. 1 is the side nearest the 
bore in which the shaft attaches is the “heel side of the golf 
club head; and the opposite side, the left side in FIG. 1, is 
referred to as the “toe’ side of the golf club head. Addition 
ally, the portion of the golf club head that actually strikes a 
golf ball is referred to as the face of the golf club head and 
is commonly referred to as the front of the golf club head; 
whereas the opposite end of the golf club head is referred to 
as the rear of the golf club head and/or the trailing edge. 
A three dimensional coordinate system may now be 

established from the origin with the Y-direction being the 
vertical direction from the origin; the X-direction being the 
horizontal direction perpendicular to the Y-direction and 
wherein the X-direction is parallel to the face of the golf club 
head in the natural resting position, also known as the design 
position; and the Z-direction is perpendicular to the X-di 
rection wherein the Z-direction is the direction toward the 
rear of the golf club head. The X, Y, and Z directions are 
noted on a coordinate system symbol in FIG.1. It should be 
noted that this coordinate system is contrary to the tradi 
tional right-hand rule coordinate system; however it is 
preferred so that the center of gravity may be referred to as 
having all positive coordinates. 
Now, with the origin and coordinate system defined, the 

terms that define the location of the CG may be explained. 
One skilled in the art will appreciate that the CG of a hollow 
golf club head such as the wood-type golf club head illus 
trated in FIG. 2 will be behind the face of the golf club head. 
The distance behind the origin that the CG is located is 
referred to as Zcg, as seen in FIG. 2. Similarly, the distance 
above the origin that the CG is located is referred to as Ycg, 
as seen in FIG. 3. Lastly, the horizontal distance from the 
origin that the CG is located is referred to as Xcg, also seen 
in FIG. 3. Therefore, the location of the CG may be easily 
identified by reference to Xcg, Ycg, and Zcg. 
The moment of inertia of the golf club head is a key 

ingredient in the playability of the club. Again, one skilled 
in the art will understand what is meant by moment of inertia 
with respect of golf club heads; however it is helpful to 
define two moment of inertia components that will be 
commonly referred to herein. First, MOIX is the moment of 
inertia of the golf club head around an axis through the CG, 
parallel to the X-axis, labeled in FIG. 4. MOIX is the moment 
of inertia of the golf club head that resists lofting and 
delofting moments induced by ball strikes high or low on the 
face. Secondly, MOIy is the moment of the inertia of the golf 
club head around an axis through the CG, parallel to the 
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Y-axis, labeled in FIG. 5. MOIy is the moment of inertia of 
the golf club head that resists opening and closing moments 
induced by ball strikes towards the toe side or heel side of 
the face. 

Continuing with the definitions of key golf club head 
dimensions, the "front-to-back' dimension, referred to as the 
FB dimension, is the distance from the furthest forward 
point at the leading edge of the golf club head to the furthest 
rearward point at the rear of the golf club head, i.e. the 
trailing edge, as seen in FIG. 6. The “heel-to-toe’ dimension, 
referred to as the HT dimension, is the distance from the 
point on the surface of the club head on the toe side that is 
furthest from the origin in the X-direction, to the point on the 
surface of the golf club head on the heel side that is 0.875" 
above the ground plane and furthest from the origin in the 
negative X-direction, as seen in FIG. 7. 
A key location on the golf club face is an engineered 

impact point (EIP). The engineered impact point (EIP) is 
important in that is helps define several other key attributes 
of the present invention. The engineered impact point (EIP) 
is generally thought of as the point on the face that is the 
ideal point at which to strike the golf ball. Generally, the 
score lines on golf club heads enable one to easily identify 
the engineered impact point (EIP) for a golf club. In the 
embodiment of FIG. 9, the first step in identifying the 
engineered impact point (EIP) is to identify the top score line 
(TSL) and the bottom score line (BSL). Next, draw an 
imaginary line (IL) from the midpoint of the top score line 
(TSL) to the midpoint of the bottom score line (BSL). This 
imaginary line (IL) will often not be vertical since many 
score line designs are angled upward toward the toe when 
the club is in the natural position. Next, as seen in FIG. 10, 
the club must be rotated so that the top score line (TSL) and 
the bottom score line (BSL) are parallel with the ground 
plane (GP), which also means that the imaginary line (IL) 
will now be vertical. In this position, the leading edge height 
(LEH) and the top edge height (TEH) are measured from the 
ground plane (GP). Next, the face height is determined by 
Subtracting the leading edge height (LEH) from the top edge 
height (TEH). The face height is then divided in half and 
added to the leading edge height (LEH) to yield the height 
of the engineered impact point (EIP). Continuing with the 
club head in the position of FIG. 10, a spot is marked on the 
imaginary line (IL) at the height above the ground plane 
(GP) that was just calculated. This spot is the engineered 
impact point (EIP). 
The engineered impact point (EIP) may also be easily 

determined for club heads having alternative score line 
configurations. For instance, the golf club head of FIG. 11 
does not have a centered top score line. In Such a situation, 
the two outermost score lines that have lengths within 5% of 
one another are then used as the top score line (TSL) and the 
bottom score line (BSL). The process for determining the 
location of the engineered impact point (EIP) on the face is 
then determined as outlined above. Further, some golf club 
heads have non-continuous score lines, such as that seen at 
the top of the club head face in FIG. 12. In this case, a line 
is extended across the break between the two top score line 
sections to create a continuous top score line (TSL). The 
newly created continuous top score line (TSL) is then 
bisected and used to locate the imaginary line (IL). Again, 
then the process for determining the location of the engi 
neered impact point (EIP) on the face is then determined as 
outlined above. 
The engineered impact point (EIP) may also be easily 

determined in the rare case of a golf club head having an 
asymmetric score line pattern, or no score lines at all. In Such 
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6 
embodiments the engineered impact point (EIP) shall be 
determined in accordance with the USGA "Procedure for 
Measuring the Flexibility of a Golf Clubhead.” Revision 2.0, 
Mar. 25, 2005, which is incorporated herein by reference. 
This USGA procedure identifies a process for determining 
the impact location on the face of a golf club that is to be 
tested, also referred therein as the face center. The USGA 
procedure utilizes a template that is placed on the face of the 
golf club to determine the face center. In these limited cases 
of asymmetric score line patterns, or no score lines at all, this 
USGA face center shall be the engineered impact point (EIP) 
that is referenced throughout this application. 
The engineered impact point (EIP) on the face is an 

important reference to define other attributes of the present 
invention. The engineered impact point (EIP) is generally 
shown on the face with rotated crosshairs labeled EIP. 
One important dimension that utilizes the engineered 

impact point (EIP) is the centerface progression (CFP), seen 
in FIGS. 8 and 14. The center face progression (CFP) is a 
single dimension measurement and is defined as the distance 
in the Z-direction from the shaft axis (SA) to the engineered 
impact point (EIP). A second dimension that utilizes the 
engineered impact point (EIP) is referred to as a club 
moment arm (CMA). The CMA is the two dimensional 
distance from the CG of the club head to the engineered 
impact point (EIP) on the face, as seen in FIG.8. Thus, with 
reference to the coordinate system shown in FIG. 1, the club 
moment arm (CMA) includes a component in the Z-direc 
tion and a component in the Y-direction, but ignores the any 
difference in the X-direction between the CG and the engi 
neered impact point (EIP). Thus, the club moment arm 
(CMA) can be thought of in terms of an impact vertical 
plane passing through the engineered impact point (EIP) and 
extending in the Z-direction. First, one would translate the 
CG horizontally in the X-direction until it hits the impact 
vertical plane. Then, the club moment arm (CMA) would be 
the distance from the projection of the CG on the impact 
vertical plane to the engineered impact point (EIP). The club 
moment arm (CMA) has a significant impact on the launch 
angle and the spin of the golf ball upon impact. 

Another important dimension in golf club design is the 
club head blade length (BL), seen in FIG. 13 and FIG. 14. 
The blade length (BL) is the distance from the origin to a 
point on the surface of the club head on the toe side that is 
furthest from the origin in the X-direction. The blade length 
(BL) is composed of two sections, namely the heel blade 
length section (Abl) and the toe blade length section (Bbl). 
The point of delineation between these two sections is the 
engineered impact point (EIP), or more appropriately, a 
vertical line, referred to as a face centerline (FC), extending 
through the engineered impact point (EIP), as seen in FIG. 
13, when the golf club head is in the normal resting position, 
also referred to as the design position. 

Further, several additional dimensions are helpful in 
understanding the location of the CG with respect to other 
points that are essential in golf club engineering. First, a CG 
angle (CGA) is the one dimensional angle between a line 
connecting the CG to the origin and an extension of the shaft 
axis (SA), as seen in FIGS. 14 and 26. The CG angle (CGA) 
is measured solely in the X-Z plane and therefore does not 
account for the elevation change between the CG and the 
origin, which is why it is easiest understood in reference to 
the top plan views of FIGS. 14 and 26. 
A dimension referred to as CG1, seen in FIG. 15, is most 

easily understood by identifying two planes through the golf 
club head, as seen in FIGS. 27 and 28. First, a shaft axis 
plane (SAP) is a plane through the shaft axis that extends 
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from the face to the rear portion of the golf club head in the 
Z-direction. Next, a second plane, referred to as the trans 
lated shaft axis plane (TSAP), is a plane parallel to the shaft 
axis plane (SAP) but passing through the GC. Thus, in FIGS. 
27 and 28, the translated shaft axis plane (TSAP) may be 
thought of as a copy of the shaft axis plane (SAP) that has 
been slid toward the toe until it hits the CG. Now, the CG1 
dimension is the shortest distance from the CG to the shaft 
axis plane (SAP). A second dimension referred to as CG2, 
seen in FIG. 16 is the shortest distance from the CG to the 
origin point, thus taking into account elevation changes in 
the Y-direction. 

Lastly, another important dimension in quantifying the 
present invention only takes into consideration two dimen 
sions and is referred to as the transfer distance (TD), seen in 
FIG. 17. The transfer distance (TD) is the horizontal distance 
from the CG to a vertical line extending from the origin; 
thus, the transfer distance (TD) ignores the height of the CG, 
or Ycg. Thus, using the Pythagorean Theorem from simple 
geometry, the transfer distance (TD) is the hypotenuse of a 
right triangle with a first leg being Xcg and the second leg 
being Zcg. 

The transfer distance (TD) is significant in that is helps 
define another moment of inertia value that is significant to 
the present invention. This new moment of inertia value is 
defined as the face closing moment of inertia, referred to as 
MOIfc, which is the horizontally translated (no change in 
Y-direction elevation) version of MOIy around a vertical 
axis that passes through the origin. MOIfc is calculated by 
adding MOIy to the product of the club head mass and the 
transfer distance (TD) squared. Thus, 

MOIfe=MOIy+(mass (TD)) 

The face closing moment (MOIfc) is important because is 
represents the resistance that a golfer feels during a Swing 
when trying to bring the club face back to a square position 
for impact with the golf ball. In other words, as the golf 
Swing returns the golf club head to its original position to 
impact the golf ball the face begins closing with the goal of 
being square at impact with the golf ball. For instance, the 
figures of FIGS. 18(A), (B), (C), and (D) illustrate the face 
of the golf club head closing during the downswing in 
preparation for impact with the golf ball. This stepwise 
closing of the face is also illustrated in FIGS. 19 and 20. The 
significance of the face closing moment (MOIfc) will be 
explained later herein. 
The fairway wood type golf club of the present invention 

has a shape and mass distribution unlike prior fairway wood 
type golf clubs. The fairway wood type golf club of the 
present invention includes a shaft (200) having a proximal 
end (210) and a distal end (220); a grip (300) attached to the 
shaft proximal end (210); and a golf club head (100) 
attached at the shaft distal end (220), as seen in FIG. 29. The 
overall fairway wood type golf club has a club length of at 
least 41 inches and no more than 45 inches, as measure in 
accordance with USGA guidelines. 
The golf club head (100) itself is a hollow structure that 

includes a face positioned at a front portion of the golf club 
head where the golf club head impacts a golf ball, a sole 
positioned at a bottom portion of the golf club head, a crown 
positioned at a top portion of the golf club head, and a skirt 
positioned around a portion of a periphery of the golf club 
head between the sole and the crown. The face, sole, crown, 
and skirt define an outer shell that further defines a head 
volume that is less than 250 cubic centimeters for the present 
invention. Additionally, the golf club head has a rear portion 
opposite the face. The rear portion includes the trailing edge 
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8 
of the golf club, as is understood by one with skill in the art. 
The face has a loft of at least 12 degrees and no more than 
27 degrees, and the face includes an engineered impact point 
(EIP) as defined above. One skilled in the art will appreciate 
that the skirt may be significant at Some areas of the golf club 
head and virtually nonexistent at other areas; particularly at 
the rear portion of the golf club head where it is not 
uncommon for it to appear that the crown simply wraps 
around and becomes the sole. 
The golf club head (100) includes a bore having a center 

that defines a shaft axis (SA) which intersects with a 
horizontal ground plane (GP) to define an origin point, as 
previously explained. The bore is located at a heel side of the 
golf club head and receives the shaft distal end for attach 
ment to the golf club head. The golf club head (100) also has 
a toe side located opposite of the heel side. The golf club 
head (100) of the present invention has a club head mass of 
less than 230 grams, which combined with the previously 
disclosed loft, club head volume, and club length establish 
that the present invention is directed to a fairway wood golf 
club. 
As previously explained, the golf club head (100) has a 

blade length (BL) that is measured horizontally from the 
origin point toward the toe side of the golf club head a 
distance that is parallel to the face and the ground plane (GP) 
to the most distant point on the golf club head in this 
direction. The golf club head (100) of the present invention 
has a blade length (BL) of at least 3.1 inches. Further, the 
blade length (BL) includes a heel blade length section (Abl) 
and a toe blade length section (Bbl). The heel blade length 
section (Abl) is measured in the same direction as the blade 
length (BL) from the origin point to the vertical line extend 
ing through the engineered impact point (EIP), and in the 
present invention the heel blade length section (Abl) is at 
least 1.1 inches. As will be subsequently explained, the blade 
length (BL) and the heel blade length section (Abl) of the 
present invention are unique to the field of fairway woods, 
particularly when combined with the disclosure below 
regarding the relatively small club moment arm (CMA), 
high MOly, in some embodiments, and very low center of 
gravity, in some embodiments, which fly in the face of 
conventional golf club design engineering. 
The golf club head (100) of the present invention has a 

center of gravity (CG) located (a) vertically toward the top 
portion of the golf club head from the origin point a distance 
Ycg; (b) horizontally from the origin point toward the toe 
side of the golf club head a distance Xcg that is generally 
parallel to the face and the ground plane (GP); and (c) a 
distance Zcg from the origin toward the rear portion in a 
direction orthogonal to the vertical direction used to measure 
Ycg and orthogonal to the horizontal direction used to 
measure Xcg. 
The present golf club head (100) has a club moment arm 

(CMA) from the CG to the engineered impact point (EIP) of 
less than 1.1 inches. The definition of the club moment arm 
(CMA) and engineered impact point (EIP) have been dis 
closed in great detail above and therefore will not be 
repeated here. This is particularly significant when con 
trasted with the fact that one embodiment of the present 
invention has a first moment of inertia (MOly) about a 
vertical axis through the CG of at least 3000 g cm, which 
is high in the field of fairway wood golf clubs, as well as the 
blade length (BL) and heel blade length section (Abl) 
characteristics previously explained. 
The advances of the present invention are significant 

because prior thinking in the field of fairway woods has 
generally led to one of two results, both of which lack the 
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desired high MOly, or the desired low CG, depending on the 
embodiment, combined with the other properties of the 
claimed invention. 
The first common trend has been to produce oversized 

fairway woods, such as prior art product R in the table of 
FIG. 30, in which an oversized head was used to obtain a 
relatively high MOIy at the expense of a particular large club 
moment arm (CMA) value of almost 1.3 inches, which is 
over 17.5 percent greater than the maximum club moment 
arm (CMA) of the present invention. Further, this prior art 
large club moment arm (CMA) club does not obtain the 
specified desired heel blade length section (Abl) dimension 
of the present invention. This is particularly illustrative of 
common thinking in club head engineering that to produce 
a high MOIy game improvement type product that the club 
head must get large in all directions, which results in a CG 
located far from the face of the club and thus a large club 
moment arm (CMA). A generic oversized fairway wood is 
seen in FIG. 25. The club moment arm (CMA) has a 
significant impact on the ball flight of off-center hits. Impor 
tantly, a shorter club moment arm (CMA) produces less 
variation between shots hit at the engineered impact point 
(EIP) and off-center hits. Thus, a golf ball struck near the 
heel or toe of the present invention will have launch con 
ditions more similar to a perfectly struck shot. Conversely, 
a golf ball struck near the heel or toe of an oversized fairway 
wood with a large club moment arm (CMA) would have 
significantly different launch conditions than a ball struck at 
the engineered impact point (EIP) of the same oversized 
fairway wood. 

Generally, larger club moment arm (CMA) golf clubs 
impart higher spin rates on the golf ball when perfectly 
struck in the engineered impact point (EIP) and produce 
larger spin rate variations in off-center hits. The present 
inventions reduction of club moment arm (CMA) while still 
obtaining a high MOIy and/or low CG position, and the 
desired minimum heel blade length section (Abl) is opposite 
of what prior art designs have attempted to achieve with 
oversized fairway woods, and has resulted in a fairway wood 
with more efficient launch conditions including a lower ball 
spin rate per degree of launch angle, thus producing a longer 
ball flight. 

The second common trend in fairway wood design has 
been to stick with smaller club heads for more skilled 
golfers, as seen in FIG. 24. One basis for this has been to 
reduce the amount of ground contact. Unfortunately, the 
Smaller club head results in a reduced hitting area making 
these clubs difficult for the average golfer to hit. A good 
example of one such club is prior art product I in the table 
of FIG. 30. Prior art product I has achieved a small club 
moment arm (CMA), but has done so at the expense of small 
blade length (BL) of 2.838 inches, a small heel blade length 
section (Abl) dimension of 0.863 inches. Thus, the present 
inventions increase in blade length (BL) and the minimum 
heel blade length section (Abl), while being able to produce 
a high MOly, or very low CG elevation, with a small club 
moment arm (CMA), is unique. 

Both of these trends have ignored the changes found in the 
rest of the golf clubs in a golfer's bag. As will be discussed 
in detail further below, advances in driver technology and 
hybrid iron technology have left fairway woods feeling 
unnatural and undesirable. 

In addition to everything else, the prior art has failed to 
identify the value in having a fairway wood's engineered 
impact point (EIP) located a significant distance from the 
origin point. Conventional wisdom regarding increasing the 
Zcg value to obtain club head performance has proved to not 
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10 
recognize that it is the club moment arm (CMA) that plays 
a much more significant role in fairway wood performance 
and ball flight. Controlling the club moments arm (CMA) in 
the manner claimed herein, along with the long blade length 
(BL), long heel blade length section (Abl), while achieving 
a high MOly, or low CG position, for fairway woods, yields 
launch conditions that vary significantly less between per 
fect impacts and off-center impacts than has been seen in the 
past. The present invention provides the penetrating ball 
flight that is desired with fairway woods via reducing the 
ball spin rate per degree of launch angle. The presently 
claimed invention has resulted in reductions in ball spin rate 
as much as 5 percent or more, while maintaining the desired 
launch angle. In fact, testing has shown that each hundredth 
of an inch reduction in club moment arm (CMA) results in 
a reduction in ball spin rate of up to 13.5 rpm. 

In another embodiment of the present invention the ratio 
of the golf club head front-to-back dimension (FB) to the 
blade length (BL) is less than 0.925, as seen in FIG. 21. The 
table FIG. 31 is the table of FIG. 30 with two additional rows 
added to the bottom illustrating typical prior art front-to 
back dimensions (FB) and the associated ratios of front-to 
back dimensions (FB) to blade lengths (BL). In this embodi 
ment, the limiting of the front-to-back dimension (FB) of the 
club head (100) in relation to the blade length (BL) improves 
the playability of the club, yet still achieves the desired high 
MOIy, or low CG location, and small club moment arm 
(CMA). The reduced front-to-back dimension (FB), and 
associated reduced Zcg, of the present invention also sig 
nificantly reduces dynamic lofting of the golf club head. In 
FIG. 31 only prior art products P, Q, and Teven obtain ratios 
below 1, nowhere near 0.925, and further do not obtain the 
other characteristics previously discussed. Increasing the 
blade length (BL) of a fairway wood, while decreasing the 
front-to-back dimension (FB) and incorporating the previ 
ously discussed characteristics with respect to minimum 
MOIy, minimum heel blade length section (Abl), and maxi 
mum club moment arm (CMA), simply goes against con 
ventional fairway wood golf club head design and produces 
a golf club head that has improved playability that would not 
be expected by one practicing conventional fairway wood 
design principles. Reference to FIGS. 24, 25, and 26 illus 
trates nicely the unique geometric differences between the 
present embodiment and prior art fairway woods. In a 
further embodiment, such as that of FIG. 26, the face, sole, 
crown, and skirt define an outer shell that further defines a 
head volume that is less than 170 cubic centimeters 

In yet a further embodiment a unique ratio of the heel 
blade length section (Abl) to the golf club head front-to-back 
dimension (FB) has been identified and is at least 0.32. The 
table shown in FIG. 32 replaces the last row of the table of 
FIG.31 with this new ratio of heelblade length section (Abl) 
to the golf club head front-to-back dimension (FB), as well 
as adding a row illustrating the face closing moment 
(MOIfc). Prior art products O, P, Q, and T obtain ratios 
above 0.32, but are all low MOIy and low face closing 
moment (MOIfc) clubs that also fail to achieve the present 
inventions heel blade length section (Abl) value. 

Still another embodiment of the present invention defines 
the long blade length (BL), long heel blade length section 
(Abl), and short club moment arm (CMA) relationship 
through the use of a CG angle (CGA) of no more than 30 
degrees. The CG angle (CGA) was previously defined in 
detail above. Fairway woods with long heel blade length 
sections (Abl) simply have not had CG angles (CGA) of 30 
degrees or less. Generally longer blade length (BL) fairway 
woods have CG locations that are further back in the golf 
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club head and therefore have large CG angles (CGA), 
common for oversized fairway woods. For instance, the 
longest blade length (BL) fairway wood seen in FIG. 33 has 
a blade length (BL) of 3.294 inches and correspondingly has 
a CG angle (CGA) of over 33 degrees. A small CG angle 
(CGA) affords the benefits of a golf club head with a small 
club moment arm (CMA) and a CG that is far from the origin 
in the X-direction. An even further preferred embodiment of 
the present invention has a CG angle (CGA) of 25 degrees 
or less, further espousing the performance benefits discussed 
herein. 

Yet another embodiment of the present invention 
expresses the unique characteristics of the present fairway 
wood in terms of a ratio of the club moment arm (CMA) to 
the heel blade length section (Abl). In this embodiment the 
ratio of club moment arm (CMA) to the heel blade length 
section (Abl) is less than 0.9. The only prior art fairway 
woods seen in FIG. 34 that fall below this ratio are prior art 
products O and P. which fall dramatically below the claimed 
MOIy or the claim Ycg distance, the specified heel blade 
length section (Abl), and prior art product O further has a 
short blade length (BL). 

Still a further embodiment uniquely characterizes the 
present fairway wood golf club head with a ratio of the heel 
blade length section (Abl) to the blade length (BL) that is at 
least 0.33. The only prior art product in FIG. 35 that meets 
this ratio along with a blade length (BL) of at least 3.1 inches 
is prior art product R, which again has a club moment arm 
(CMA) more than 17 percent greater than the present 
invention and thus all the undesirable attributes associated 
with a long club moment arm (CMA) club. 

Yet another embodiment further exhibits a club head 
attribute that goes against traditional thinking regarding a 
short club moment arm (CMA) club, such as the present 
invention. In this embodiment the previously defined trans 
fer distance (TD) is at least 1.2 inches. In this embodiment 
the present invention is achieving a club moment arm 
(CMA) less than 1.1 inches while achieving a transfer 
distance (TD) of at least 1.2 inches. Conventional wisdom 
would lead one skilled in the art to generally believe that the 
magnitudes of the club moment arm (CMA) and the transfer 
distance (TD) should track one another. 

In the past golf club design has made MOIy a priority. 
Unfortunately, MOIy is solely an impact influencer; in other 
words, MOIy represents the club head's resistance to twist 
ing when a golf ball is struck toward the toe side, or heel 
side, of the golf club. The present invention recognizes that 
a second moment of inertia, referred to above as the face 
closing moment, (MOIfc) also plays a significant role in 
producing a golf club that is particularly playable by even 
unskilled golfers. As previously explained, the claimed 
second moment of inertia is the face closing moment of 
inertia, referred to as MOIfc, which is the horizontally 
translated (no change in Y-direction elevation) version of 
MOIy around a vertical axis that passes through the origin. 
MOIfc is calculated by adding MOIy to the product of the 
club head mass and the transfer distance (TD) squared. Thus, 

MOIfe=MOIy+(mass (TD)?) 

The transfer distance (TD) in the equation above must be 
converted into centimeters in order to obtain the desired 
MOI units of gcm. The face closing moment (MOIfc) is 
important because is represents the resistance felt by a golfer 
during a Swing as the golfer is attempting to return the club 
face to the square position. While large MOIy golf clubs are 
good at resisting twisting when off-center shots are hit, this 
does little good if the golfer has difficulty consistently 
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12 
bringing the club back to a square position during the Swing. 
In other words, as the golf Swing returns the golf club head 
to its original position to impact the golfball the face begins 
closing with the goal of being square at impact with the golf 
ball. As MOIy increases, it is often more difficult for golfers 
to return the club face to the desired position for impact with 
the ball. For instance, the figures of FIGS. 18(A), (B), (C), 
and (D) illustrate the face of the golf club head closing 
during the downswing in preparation for impact with the 
golf ball. This stepwise closing of the face is also illustrated 
in FIGS. 19 and 20. 

Recently golfers have become accustomed to high MOIy 
golf clubs, particularly because of recent trends with modern 
drivers and hybrid irons. In doing so, golfers have trained 
themselves, and their Swings, that the extra resistance to 
closing the club face during a Swing associated with longer 
length golf clubs, i.e. high MOIy drivers and hybrid irons, is 
the “natural feel of longer length golf clubs. The graph of 
FIG. 37 illustrates the face closing moment (MOIfc) com 
pared to club length of modern prior art golf clubs. The left 
side of solid line curve on the graph illustrates the face 
closing moment (MOIfc) of an average hybrid long iron golf 
club, while the right side solid line curve of the graph 
illustrates the face closing moment (MOIfc) of an average 
high MOIy driver. The drop in the illustrated solid line curve 
at the 43 inch club length illustrates the face closing moment 
(MOIfc) of conventional fairway woods. Since golfers have 
trained themselves that a certain resistance to closing the 
face of a long club length golf club is the “natural feel, 
conventional fairway woods no longer have that “natural 
feel. The present invention provides a fairway wood with a 
face closing moment (MOIfc) that is more in line with 
hybrid long irons and high MOIy drivers resulting in a more 
natural feel in terms of the amount of effort expended to 
return the club face to the square position; all the while 
maintaining a short club moment arm (CMA). This more 
natural feel is achieved in the present invention by increas 
ing the face closing moment (MOIfc) so that it approaches 
the straight dashed line seen in FIG. 37 connecting the face 
closing moment (MOIfc) of the hybrid long irons and high 
MOIy drivers. Thus, one embodiment distinguishes itself by 
having a face closing moment (MOIfc) of at least 4500 
g°cm, or at least 4250 gem in low CG elevation embodi 
ments. Further, this beneficial face closing moment (MOIfc) 
to club length relationship may be expressed as a ratio. Thus, 
in yet another embodiment of the present invention the ratio 
of the face closing moment (MOIfc) to the club length is at 
least 135, or at least 95 in low CG elevation embodiments. 

In the previously discussed embodiment the transfer dis 
tance (TD) is at least 1.2 inches. Thus, from the definition of 
the face closing moment (MOIfc) it is clear that the transfer 
distance (TD) plays a significant role in a fairway wood's 
feel during the golf Swing Such that a golfer squares the club 
face with the same feel as when they are squaring their 
driver's club face or their hybrids club face; yet the benefits 
afforded by increasing the transfer distance (TD), while 
decreasing the club moment arm (CMA), have gone unrec 
ognized until the present invention. The only prior art 
product seen in FIG. 36 with a transfer distance (TD) of at 
least 1.2 inches, while also having a club moment arm 
(CMA) of less than or equal to 1.1 inches, is prior art product 
I, which has a blade length (BL) over 8 percent less than the 
present invention, a heel blade length section (Abl) over 21 
percent less than the present invention, and a MOIy over 10 
percent less than Some embodiments of the present inven 
tion. 
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A further embodiment of the previously described 
embodiment has recognized highly beneficial club head 
performance regarding launch conditions when the transfer 
distance (TD) is at least 10 percent greater than the club 
moment arm (CMA). Even further, a particularly effective 
range for fairway woods has been found to be when the 
transfer distance (TD) is 10 percent to 40 percent greater 
than the club moment arm (CMA). This range ensures a high 
face closing moment (MOIfc) such that bringing club head 
square at impact feels natural and takes advantage of the 
beneficial impact characteristics associated with the short 
club moment arm (CMA) and CG location. 
The embodiments of the present invention discovered that 

in order to increase the face closing moment (MOIfc) such 
that it is closer to a roughly linear range between a hybrid 
long iron and a high MOIy driver, while reducing the club 
moment art (CMA), the heel blade length section (Abl) must 
be increased to place the CG in a more beneficial location. 
As previously mentioned, the present invention does not 
merely maximize MOIy because that would be short 
sighted. Increasing the MOIy while obtaining a desirable 
balance of club moment arm (CMA), blade length (BL), heel 
blade length section (Abl), and CG location involved iden 
tifying key relationships that contradict many traditional 
golf club head engineering principles. This is particularly 
true in an embodiment of the present invention that has a 
second moment of inertia, the face closing moment, (MOIfc) 
about a vertical axis through the origin of at least 5000 
g°cm. Obtaining such a high face closing moment (MOIfc), 
while maintaining a short club moment arm (CMA), long 
blade length (BL), long heel blade length section (Abl), and 
high MOIy involved recognizing key relationships, and the 
associated impact on performance, not previously exhibited. 
In fact, in yet another embodiment one such desirable 
relationship found to be an indicator of a club heads play 
ability, not only from a typical resistance to twisting at 
impact perspective, but also from the perspective of the 
ability to return the club head to the square position during 
a golf Swing with a natural feel, is identified in a fairway 
wood golf club head that has a second moment of inertia 
(MOIfc) that is at least 50 percent greater than the MOIy 
multiplied by seventy-two and one-half percent of the heel 
blade length section (Abl). This unique relationship is a 
complex balance of virtually all the relationships previously 
discussed. 
The concept of center face progression (CFP) has been 

previously defined and is often thought of as the offset of a 
golf club head, illustrated in FIG. 14. One embodiment of 
the present invention has a centerface progression (CFP) of 
less than 0.525 inches. Additionally, in this embodiment the 
Zcg may be less than 0.65 inches, thus leading to a small 
club moment arm (CMA). In a further embodiment, the 
present invention has a centerface progression (CFP) of less 
than 0.35 inches and a Zcg is less than 0.85 inches, further 
providing the natural feel required of a particularly playable 
fairway wood 

Yet another embodiment of the present invention further 
characterizes this unique high MOIy long blade length (BL) 
fairway wood golf club having a long heel blade length 
section (Abl) and a small club moment arm (CMA) in terms 
of a design efficiency. In this embodiment the ratio of the 
first moment of inertia (MOly) to the head mass is at least 
14. Further, in this embodiment the ratio of the second 
moment of inertia, or the face closing moment, (MOIfc) to 
the head mass is at least 23. Both of these efficiencies are 
only achievable by discovering the unique relationships that 
are disclosed herein. 
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Additional testing has shown that further refinements in 

the CG location, along with the previously described com 
bination of the small club moment arm (CMA) with the long 
blade length (BL) and the long heel blade length section 
(Abl) may exceed the performance of many of the high 
MOIy embodiments just disclosed. Thus, all of the prior 
disclosure remains applicable, however now the presently 
claimed invention does not focus on achieving a high MOly, 
in combination with all the other attributes, but rather the 
following embodiments focus on achieving a specific CG 
location in combination with the unique relationships of 
small club moment arm (CMA), long blade length (BL), and 
long heel blade length section (Abl), already disclosed in 
detail, in addition to a particular relationship between the top 
edge height (TEH) and the Ycg distance. 

Referring now to FIG. 10, in one embodiment it was 
found that a particular relationship between the top edge 
height (TEH) and the Ycg distance further promotes desir 
able performance and feel. In this embodiment a preferred 
ratio of the Ycg distance to the top edge height (TEH) is less 
than 0.40; while still achieving a long blade length of at least 
3.1 inches, including a heel blade length section (Abl) that 
is at least 1.1 inches, a club moment arm (CMA) of less than 
1.1 inches, and a transfer distance (TD) of at least 1.2 inches, 
wherein the transfer distance (TD) is between 10 percent to 
40 percent greater than the club moment arm (CMA). This 
ratio ensures that the CG is below the engineered impact 
point (EIP), yet still ensures that the relationship between 
club moment arm (CMA) and transfer distance (TD) are 
achieved with club head design having a long blade length 
(BL) and long heel blade length section (Abl). As previously 
mentioned, as the CG elevation decreases the club moment 
arm (CMA) increases by definition, thereby again requiring 
particular attention to maintain the club moment arm (CMA) 
at less than 1.1 inches while reducing the Ycg distance, 
maintaining a moderate MOly, and a significant transfer 
distance (TD) necessary to accommodate the long blade 
length (BL) and heel blade length section (Abl). In an even 
further embodiment, a ratio of the Ycg distance to the top 
edge height (TEH) of less than 0.375 has produced even 
more desirable ball flight properties. Generally the top edge 
height (TEH) of fairway wood golf clubs is between 1.1 
inches and 2.1 inches. 

In fact, most fairway wood type golf club heads fortunate 
to have a small Ycg distance are plagued by a short blade 
length (BL), a small heel blade length section (Abl), and/or 
long club moment arm (CMA). With reference to FIG. 3, 
one particular embodiment achieves improved performance 
with the Ycg distance less than 0.65 inches, while still 
achieving a long blade length of at least 3.1 inches, including 
a heel blade length section (Abl) that is at least 1.1 inches, 
a club moment arm (CMA) of less than 1.1 inches, and a 
transfer distance (TD) of at least 1.2 inches, wherein the 
transfer distance (TD) is between 10 percent to 40 percent 
greater than the club moment arm (CMA). As with the prior 
disclosure, these relationships are a delicate balance among 
many variables, often going against traditional club head 
design principles, to obtain desirable performance. Still 
further, another embodiment has maintained this delicate 
balance of relationships while even further reducing the Ycg 
distance to less than 0.60 inches. 
As previously touched upon, in the past the pursuit of high 

MOIy fairway woods led to oversized fairway woods 
attempting to move the CG as far away from the face of the 
club, and as low, as possible. With reference again to FIG. 
8, this particularly common strategy leads to a large club 
moment arm (CMA), a variable that the present embodiment 
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seeks to reduce. Further, one skilled in the art will appreciate 
that simply lowering the CG in FIG.8 while keeping the Zcg 
distance, seen in FIGS. 2 and 6, constant actually increases 
the length of the club moment arm (CMA). The present 
invention is maintaining the club moment arm (CMA) at less 
than 1.1 inches to achieve the previously described perfor 
mance advantages, while reducing the Ycg distance in 
relation to the top edge height (TEH); which effectively 
means that the Zcg distance is decreasing and the CG 
position moves toward the face, contrary to many conven 
tional design goals. 
As explained throughout, the relationships among many 

variables play a significant role in obtaining the desired 
performance and feel of a fairway wood. One of these 
important relationships is that of the club moment arm 
(CMA) and the transfer distance (TD). The present fairway 
wood has a club moment arm (CMA) of less than 1.1 inches 
and a transfer distance (TD) of at least 1.2 inches; however 
in one particular embodiment this relationship is even fur 
ther refined resulting in a fairway wood golf club having a 
ratio of the club moment arm (CMA) to the transfer distance 
(TD) that is less than 0.75, resulting in particularly desirable 
performance. Even further performance improvements have 
been found in an embodiment having the club moment arm 
(CMA) at less than 1.0 inch, and even more preferably, less 
than 0.95 inches. A somewhat related embodiment incorpo 
rates a mass distribution that yields a ratio of the Xcg 
distance to the Ycg distance of at least two, thereby ensuring 
the performance and feel of a fairway wood golf club head 
having a second moment of inertia (MOIfc) of at least 4250 
g°cm. In fact, in these embodiments it has been found that 
a first moment of inertia (MOly) about a vertical axis 
through the CG of at least 2000 g cm, when combined with 
the claimed transfer distance (TD), yield acceptable second 
moment of inertia (MOIfc) values that provide a comfort 
able feel to most golfers. One particular embodiment further 
accommodates the resistance that modern golfers are famil 
iar with when attempting to bring the club face square during 
a golf Swing by incorporating a ratio of a second moment of 
inertia (MOIfc) to the club length that is at least 95. 

Achieving a Ycg distance of less than 0.65 inches requires 
a very light weight club head shell so that as much discre 
tionary mass as possible may be added in the sole region 
without exceeding normally acceptable head weights for 
fairway woods, as well as maintaining the necessary dura 
bility. In one particular embodiment this is accomplished by 
constructing the shell out of a material having a density of 
less than 5 g/cm, such as titanium alloy, nonmetallic 
composite, or thermoplastic material, thereby permitting 
over one-third of the final club head weight to be discre 
tionary mass located in the sole of the club head. One such 
nonmetallic composite may include composite material Such 
as continuous fiber pre-preg material (including thermoset 
ting materials or thermoplastic materials for the resin). In yet 
another embodiment the discretionary mass is composed of 
a second material having a density of at least 15 g/cm, such 
as tungsten. An even further embodiment obtains a Ycg 
distance is less than 0.55 inches by utilizing a titanium alloy 
shell and at least 80 grams of tungsten discretionary mass, 
all the while still achieving a ratio of the Ycg distance to the 
top edge height (TEH) is less than 0.40, a blade length (BL) 
of at least 3.1 inches with a heel blade length section (Abl) 
that is at least 1.1 inches, a club moment arm (CMA) of less 
than 1.1 inches, and a transfer distance (TD) of at least 1.2 
inches. 
A further embodiment recognizes another unusual rela 

tionship among club head variables that produces a fairway 
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wood type golf club exhibiting exceptional performance and 
feel. In this embodiment it has been discovered that a heel 
blade length section (Abl) that is at least twice the Ycg 
distance is desirable from performance, feel, and aesthetics 
perspectives. Even further, a preferably range has been 
identified by appreciating that performance, feel, and aes 
thetics get less desirable as the heel blade length section 
(Abl) exceeds 2.75 times the Ycg distance. Thus, in this one 
embodiment the heel blade length section (Abl) should be 2 
to 2.75 times the Ycg distance. 

Similarly, a desirable overall blade length (BL) has been 
linked to the Ycg distance. In yet another embodiment 
preferred performance and feel is obtained when the blade 
length (BL) is at least 6 times the Ycg distance. Such 
relationships have not been explored with conventional 
fairway wood golf clubs because exceedingly long blade 
lengths (BL) would have resulted. Even further, a preferable 
range has been identified by appreciating that performance 
and feel become less desirable as the blade length (BL) 
exceeds 7 times the Ycg distance. Thus, in this one embodi 
ment the blade length (BL) should be 6 to 7 times the Ycg 
distance. 

Just as new relationships among blade length (BL) and 
Ycg distance, as well as the heel blade length section (Abl) 
and Ycg distance, have been identified; another embodiment 
has identified relationships between the transfer distance 
(TD) and the Ycg distance that produce a particularly 
playable fairway wood. One embodiment has achieved 
preferred performance and feel when the transfer distance 
(TD) is at least 2.25 times the Ycg distance. Even further, a 
preferable range has been identified by appreciating that 
performance and feel deteriorate when the transfer distance 
(TD) exceeds 2.75 times the Ycg distance. Thus, in yet 
another embodiment the transfer distance (TD) should be 
within the relatively narrow range of 2.25 to 2.75 times the 
Ycg distance for preferred performance and feel. 

All the ratios used in defining embodiments of the present 
invention involve the discovery of unique relationships 
among key club head engineering variables that are incon 
sistent with merely striving to obtain a high MOIy or low 
CG using conventional golf club head design wisdom. 
Numerous alterations, modifications, and variations of the 
preferred embodiments disclosed herein will be apparent to 
those skilled in the art and they are all anticipated and 
contemplated to be within the spirit and scope of the instant 
invention. Further, although specific embodiments have 
been described in detail, those with skill in the art will 
understand that the preceding embodiments and variations 
can be modified to incorporate various types of substitute 
and or additional or alternative materials, relative arrange 
ment of elements, and dimensional configurations. Accord 
ingly, even though only few variations of the present inven 
tion are described herein, it is to be understood that the 
practice of Such additional modifications and variations and 
the equivalents thereof, are within the spirit and scope of the 
invention as defined in the following claims. 

We claim: 
1. A golf club head comprising: 
(a) a face positioned at a front portion of the golf club 
head where the golf club head impacts a golf ball, 
wherein the face includes an engineered impact point 
(EIP) and a top edge height (TEH): 

(b) a sole positioned at a bottom portion of the golf club 
head; 

(c) a crown positioned at a top portion of the golf club 
head; 
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(d) a skirt positioned around a portion of a periphery of 
the golf club head between the sole and the crown, 
wherein the face, Sole, crown, and skirt define an outer 
shell that further defines a head volume, and wherein 
the golf club head has a rear portion opposite the face; 

(e) a bore having a center that defines a shaft axis (SA) 
which intersects with a horizontal ground plane (GP) to 
define an origin point, wherein the bore is located at a 
heel side of the golf club head and receives the shaft 
distal end for attachment to the golf club head, and 
wherein a toe side of the golf club head is located 
opposite of the heel side; 

(f) a center of gravity (CG) located: 
(1) vertically toward the top portion of the golf club 
head from the origin point a distance Ycg: 

(2) horizontally from the origin point toward the toe 
side of the golf club head a distance Xcg that is 
generally parallel to the face and the ground plane 
(GP); and 

(3) a distance Zcg from the origin toward the rear 
portion in a direction generally orthogonal to the 
vertical direction used to measure Ycg and generally 
orthogonal to the horizontal direction used to mea 
sure Xcg, wherein the Zcg distance is less than 0.65 
inches; 

(g) a blade length (BL) of at least 3.1 inches when the 
blade length (BL) is measured horizontally from the 
origin point toward the toe side of the golf club head a 
distance that is generally parallel to the face and the 
ground plane (GP) to the most distant point on the golf 
club head in this direction, wherein the blade length 
(BL) includes a heel blade length section (Abl) mea 
sured in the same direction as the blade length (BL) 
from the origin point to the engineered impact point 
(EIP), and wherein the heel blade length section (Abl) 
is at least twice the Ycg distance; and 

(h) a transfer distance (TD) that is at least 2.25 times the 
Ycg distance. 

2. The golf club head of claim 1, wherein the heel blade 
length section (Abl) is less than 2.75 times the Ycg distance. 

3. The golf club head of claim 2, wherein the Ycg distance 
is less than 0.60 inch. 

4. The golf club head of claim 3, wherein the Ycg distance 
is less than 0.55 inch. 

5. The golf club head of claim 3, wherein the heel blade 
length section (Abl) is at least 1.1 inches. 

6. The golf club head of claim 5, wherein the transfer 
distance (TD) is less than 2.75 times the Ycg distance. 

7. The golf club head of claim 5, wherein the transfer 
distance (TD) is at least 1.2 inches. 

8. The golf club head of claim 5, wherein a CG angle 
(CGA) is no more than 25 degrees. 

9. The golf club head of claim 8, wherein a ratio of the 
Xcg distance to the Ycg distance is at least two. 

10. The golf club head of claim 9, having a second 
moment of inertia (MOIfc) about a vertical axis through the 
origin of at least 4500 g cm. 

11. The golf club head of claim 10, wherein a ratio of the 
second moment of inertia (MOIfc) to the club head mass is 
at least 23. 

12. The golf club head of claim 10, wherein the second 
moment of inertia (MOIfc) is at least 5000 g cm. 

13. The golf club head of claim 8, wherein the blade 
length (BL) is at least 6 times the Ycg distance. 

14. The golf club head of claim 13, wherein the blade 
length (BL) is less than 7 times the Ycg distance. 
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15. The golf club head of claim 1, wherein a ratio of the 

Ycg distance to the top edge height (TEH) is less than 0.40. 
16. The golf club head of claim 1, wherein at least a 

portion of the club head has a density of at least 15 g/cc. 
17. The golf club head of claim 1, wherein at least a 

portion of the outer shell has a density of less than 5 g/cc. 
18. The golf club head of claim 1, wherein the club head 

has a volume of less than 250 cc. 
19. A golf club comprising: 
(A) a shaft having a proximal end and a distal end; 
(B) a grip attached to the shaft proximal end; and 
(C) a golf club head having: 

(i) a face positioned at a front portion of the golf club 
head where the golf club head impacts a golf ball, 
wherein the face has a loft, and wherein the face 
includes an engineered impact point (EIP) and a top 
edge height (TEH): 

(ii) a sole positioned at a bottom portion of the golf club 
head; 

(iii) a crown positioned at a top portion of the golf club 
head; 

(iv) a skirt positioned around a portion of a periphery 
of the golf club head between the sole and the crown, 
wherein the face, Sole, crown, and skirt define an 
outer shell that further defines a head volume, and 
wherein the golf club head has a rear portion oppo 
site the face; 

(v) a bore having a center that defines a shaft axis (SA) 
which intersects with a horizontal ground plane (GP) 
to define an origin point, wherein the bore is located 
at a heel side of the golf club head and receives the 
shaft distal end for attachment to the golf club head, 
and wherein a toe side of the golf club head is located 
opposite of the heel side; 

(vi) a center of gravity (CG) located: 
(a) vertically toward the top portion of the golf club 
head from the origin point a distance Ycg: 

(b) horizontally from the origin point toward the toe 
side of the golf club head a distance Xcg that is 
generally parallel to the face and the ground plane 
(GP); and 

(c) a distance Zcg from the origin toward the rear 
portion in a direction generally orthogonal to the 
Vertical direction used to measure Ycg and gen 
erally orthogonal to the horizontal direction used 
to measure Xcg, wherein the Zcg distance is less 
than 0.65 inches; 

(vii) a blade length (BL) of at least 3.1 inches when the 
blade length (BL) is measured horizontally from the 
origin point toward the toe side of the golf club head 
a distance that is generally parallel to the face and the 
ground plane (GP) to the most distant point on the 
golf club head in this direction, wherein the blade 
length (BL) includes a heel blade length section 
(Abl) measured in the same direction as the blade 
length (BL) from the origin point to the engineered 
impact point (EIP), and wherein the heel blade 
length section (Abl) is at least twice the Ycg dis 
tance, 

(viii) a transfer distance (TD) that is at least 2.25 times 
the Ycg distance; and 

(D) wherein the golf club has a club length. 
20. The golf club of claim 19, having a second moment of 

inertia (MOIfc) about a vertical axis through the origin of at 
least 4500 g cm and wherein the Ycg distance is less than 
0.60 inch. 
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21. The golf club of claim 20, wherein the blade length 
(BL) is at least 6 times the Ycg distance, and a ratio of the 
second moment of inertia (MOIfc) to the club length is at 
least 135. 

22. The golf club of claim 20, wherein a ratio of the 
second moment of inertia (MOIfc) to the club head mass is 
at least 23 and a ratio of the Xcg distance to the Ycg distance 
is at least two. 

23. The golf club of claim 21, wherein the club length is 
at least 41 inches and no more than 45 inches. 
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