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[57] ABSTRACT

A golf club comprising a golf club head and a shaft assem-
bly. The golf club head has a toe portion and a heel portion

with a hole extending inwardly from the upper surface of the
golf club head into the heel portion. The shaft assembly has

a lower shaft portion that is angularly offset by 7 degrees to
15 degrees from the main elongated shaft portion of the shatt

assembly. The lower shaft portion is received in the hole of
the golf club head to interconnect the shaft assembly to the

golf club head.

11 Claims, 2 Drawing Sheets
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1
GOLF CLUB

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissne specifi-
cation; matter printed in italics indicates the additions
made by reissuve.

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to Golf Clubs that offer
improved performance due to their novel construction. In
the golf club of this invention, the center axis of the main
elongated shaft, when extended through the club head, will
pass in close proximity to the center of percussion of the golf
club head. The lower portion of the main shaft is offset at an
angle from the center axis of the main elongated portion of
the shaft. A bored hole is provided in the club head which
extends into the heel portion thereof from the upper surface
of the club head through a protruding tilted neck. The bored
hole in the heel portion receives the angularly off-set lower
portion of the shaft. As the center axis of the lower shaft
portion makes a greater acute angle with the horizontal plane
or ground level than the center axis of the main elongated
shaft when the golf club is held in an address position by the
golfer, the tilted neck encompassing the bored hole, in which
the lower shaft portion is received. can be angled in a more
upright position than protruding hosels of conventional golf
clubs. This achieves a decreased frontal surface area for the
golf club head which provides a lower drag coefficient and
greater club head speed for longer ball distance.

Further, the golf head of this invention improves the
golfer’s performance due to the reduction in the twisting or
torque reaction as the center axis of the main elongated shaft
when extended downward into the club head passes in close
proximity to the center of percussion or center of mass of the
club head. This decreases the distance of the moment arm of
the force applied to the shaft by the golf ball when struck by
the golf club, thus minimizing the twisting of the golf club
in the golfer’s hands. The end result is greater coatrol to hit
the golf ball in the desired direction due to less slicing or
hooking of the golf ball.

The inventor, in a co-pending patent application, Ser. No.
633.263 filed Dec. 24. 1990, now U.S. Pat. No. 5,197.733.
discloses a golf club shaft that has its lower portion angu-
larly offset from the main elongated shaft portion but the
lower shaft portion is received in a hole that extends
inwardly towards the center of percussion rather than away
from the center towards the heel portion of the club head as
in this invention. The angularly offset lower shaft portion,
after it is received in the hole of the club head but before it
is adhesively bonded to interconnect the shaft to the club
head, will allow for the adjustment of the face angle of the
striking face of the club head by slightly rotating the main
shaft. This method of adjustment during assembly as
described in the co-pending patent application, Ser. No.
633,263, now U.S. Pat. No. 5,197,733, by the same inventor
is still available to be applied to the goH club of this
invention even though the lower shaft portion is angled
towards the heel rather than towards the center of the club
head.

2. Description of Prior Art

U.S. Pat. No. 3.966.210 shows a golf club head which has
a straight shaft with the center axis thereof extending
through the center of the club head. This prior art patent,
though, does not incorporate an angled lower shaft portion
or a bored hole extending into the heel of the club head to
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receive a lower shaft portion that is displaced from the center
axis of the elongated main shaft. U.S. Pat. No. 3.166.320
discloses a golf club that has a bent shaft at the lower end
thereof that is received in a bored hole in the club head. In
this patent, the bored hole is so located to position the lower
bent shaft portion towards the back or rear of the club head
behind the center of percussion while maintaining the center
axis of the main elongated shaft forward of the striking face
to achieve a “caster” effect between the shaft and golf club
head.

SUMMARY OF THE PRESENT INVENTION

In the present invention, the golf club head and the shaft
are of an improved construction to impart greater accuracy
and distance to the golf ball being impacted by the golf club
of this invention being swung by the golfer.

This invention provides an angled lower shaft portion
offset from the main elongated shaft portion which, when
received in a bored hole in the club head. is directed towards
the heel portion thereof. Because of the offset of the lower
shaft portion being received in the heel portion, the main
elongated shaft in relation to the club head can be positioned
so that the lower segment of the main elongated shaft portion
is moved closer to the center of the club head. The center
axis of the main elongated shaft portion when extended
downward into the club head passes in close proximity to the
center of percussion of the club head. This reduces the
torque factor of the golf club when striking the golf ball as

the center of percussion which represents the center of mass
of the club head,. is at a decreased normal distance from the

center axis of the main elongated shaft portion of the golf
club to which the force is applied. The neck encompassing
the upper part of the bored hole in the club head can be tilted
in a more upright direction as the co-axial center axis of the
hole and the lower shaft portion received therein make a
greater acute angle with the ground level than the center axis
of the main shaft which is usually maintained at about 55
degrees. As a result, the frontal surface area of the club head
is decreased with the inherent advantage of minimizing the
air drag coefficient.

One objective of this invention is to minimize twisting of
the golf club in the hands of the golfer when he swings the
golf club which reduces slicing or hooking of the golf ball.

Another objective of this invention is to achieve a lower
drag coefficient for the club head due to a decrease 1n frontal
surface arca of the club head.

Another objective of this invention is to achieve a specific
golf club structure that incorporates an angularly offset
lower shaft portion received in an angled bored hole to allow
for the application of the method of adjustment and assem-
bly to the golf club of this invention as described in
co-pending patent application Ser. No. 633.263 by the same
inventor.

These and other objectives will become more apparent
with reference to the accompanying drawings and following
specifications:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of a golf club head and a portion of
the shaft therefore embodying the teachings of this

invention.

FIG. 2 is a frontal view of the golf club head and a portion
of the shaft of FIG. 1.

FIG. 3 is a frontal view, partially in section taken along
line 3—3 of FIG. 1. and
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FIG. 4 is a cross-sectional view of a lower part of the shaft
assembly incorporating an alternative embodiment of this
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1. 2, and 3. a golf club 11 comprising
a golf club head 12 and a shaft assembly 13 of this invention
is depicted. The shaft assembly 13 is provided with a lower
shaft portion 14 and a main elongated shaft portion 15. In the
drawings, the golf club 11 is not shown in its entirety as the
invention mostly encompasses the modification to the club
head 12 and the lower portion 14 of the shaft assembly 13.
The main elongated shaft portion 15 extends upwardly and
terminates in a conventional grip (not shown) to allow the
golfer to grasp and swing the golf club 11. The preferable
golf club head 12 of this invention is a driver, also called a
“wood”. can be cut from a solid block such as persimmon,
or laminated wood, or manufactured out of metal or plastic.

The club head 12 has a toe portion 16 and a heel portion
17 integrally formed with an upper surface 18 contiguous
with the heel portion 17 and the toe portion 16. A generally
convex-curved striking face 19 is provided at the frontal
surface of the club head 12. An insert 21, usually fabricated
from a high energy material. is recessed into the striking face
19. The club head 12 has a rear portion 22 opposite the
striking face 19. A sole plate 23 as best seen in FIG. 2. is
mounted to the bottom surface of the club head to protect the

club head 12 when it makes contact with the earth or grass
at ground level 24.

Each club head 12 has a center of percussion 25 at the
point where the center of mass is located. The “sweet spot”
26 shown in FIG. 2 by a dotted circle is the center of
percussion 25 tramsposed to the striking face 19 at its.
forwardmost point 27 which is substantially at the center
thereof. Each golfer. upon swinging the golf club 11, tries to
impact the golf ball as close to the “‘sweet spot” 26 as
possible to obtain optimum distance and accuracy.

In FIGS. 1. 2. and 3. the preferred embodiment of this
invention is shown. The club head 12 is provided with a
short neck 28 extending in an angular upward direction from
the upper surface 18 at its heel portion 17. A metal ring 29
could be placed around the neck 28 to provide reinforcement
it needed. The neck 28 encompasses the upper end of a
bored hole 31 that extends inwardly from the top of the neck
28 into the heel portion 17 of the club head 12 at an angle
of about 65 degrees with the horizontal ground level 24
when the golf club 11 is held in an address position by the
golfer. The angle could range from 60 70 degrees depending
on the configuration of the club head 12. In an address
position, the main elongated shaft portion 15 is usually held
by the golfer at an angle of about 55 degrees with the ground
level 24 with the club head 12 resting on the ground behind
the golf ball. The direction of the hole 31 bored into the heel
portion 17 of the club head 12 is selected so that the center
axis 32 of the hole 31 and the co-axial center of axis 33 of
the lower shaft portion 14 when received in the hole 31 lie
in a vertical plane that is substantially parallel with a second
vertical plane extending through a horizontal line 34 which
1s tangent to the forwardmost part 27 of the striking face 19,
substantially at its center or at the “sweet spot” 26 as seen

in FIG. 1.

The center axis 33 of the lower shaft portion 14 is offset
by an angle ranging from 7 degrees to 15 degrees from the
center axis 35 of the main elongated shaft portion 15. The
center axis 335, if extended downwardly into the club head
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12, usually makes an angle of about 55 degrees with the
ground level 24 when the golf club 11 is held in an address
position by the golfer. As seen in FIG. 2. the extended axis
35 of the main elongated shaft portion 15 passes closer to the
center of percussion 25 when measured along a straight line
perpendicular to the axis 35 than would be the case with
conventional golf clubs having protruding hosels.

In FIGS. 1. 2. and 3, the preferred embodiment of this
invention shows that the lower shaft portion 14 of the shaft
assembly 13 comprises a stub shaft 37 and a sleeve 38
encompassing the stub shaft 37. As best seen in FIG. 3. the
sleeve 38 can be made out of metal tubing that slides onto
the stub shaft 37. The stub shaft 37 could also be made
integrally with or be an extension of the main elongated
shaft portion 135 of the shaft assembly 13. The lower segment
of the sleeve 38 received onto the stub shaft 37 can be bent
together with the stub shaft 37 to be angularly offset from the
main ¢longated shaft portion 15 so as to serve as the lower
shaft portion 14 that is received in hole 31 in the club head
12. The sleeve 38 extends above the stub shaft 37 to also
encompass the lower end of the main elongated shaft portion
18 to protect the shaft assembly 13 at bend 36 when it is
fabricated. By bending the lower end of the main elongated
shaft portion 15 and the sleeve 38 together at one time, these
pieces become interlocked to form an integral. unitary
structure. Although the sleeve 38 is the preferred embodi-
ment of this invention, it is not absolutely required as the

lower shaft portion 14 and the main elongated shaft portion
15 can be bent from a singular straight metal shaft with the
angular offset lower shaft portion 14 received in the bored
hole 31.

To interconnect the shaft assembly 13 to the golf club
head 12. an adhesive is applied to the surface of the lower
shaft portion 14 or. as in the case of the preferred
embodiment, to the surface of the sleeve 38. Then. the lower
shaft portion 14 or the lower segment of the sleeve 38 is
positioned s0 as to be received wholly or partially in the
bored hole 31 and held in a fixed position until the adhesive
has set up.

In FIG. 4, a further embodiment of this invention is
illustrated in which the lower part of the shaft assembly 13
incorporates an alternative construction. At times, the main
elongated shaft portion 15 is fabricated from boron or
graphite or some other material that cannot be bent. To
accommodate this possibility, the construction of a shaft
assembly 39 shown in FIG. 4 has been developed to dupli-
cate the function of the lower shaft portion 14 as previously
described and seen in FIG. 2. As seen in FIG. 4. a sleeve 41
or steel tubing is bent so that the center axis 42 of an upper
portion 43 of the sleeve 41 is angularly displaced from the
center axis 44 of a lower portion 45 of the sleeve 41 by about
7° to 15 degrees. The upper portion 43 of the sleeve 41
receives the bottom segment of the main elongated shaft
portion 15 which is bonded into the upper portion 43. The
lower portion 45 of the sleeve 41 is received in bored hole
31 of the club head 12 as seen in FIGS. 1. 2. and 3. and
adhesively bonded thereto to achieve the interconnection of
the shaft assembly 13 to the golf club head 12.

While only the preferred embodiments of the present
invention have been described. others may be possible
without departing from the scope of the appended claims.

I claim:

1. A golf club comprising a golf club head and a shaft
assembly. said golf club head having a toe portion, a heel
portion. a center of percussion substantially in the center of
said club head. an upper surface contiguous with said toe
portion and said heel portion. and a bored hole extending
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inwardly from said upper surface into said heel portion in an
angular direction away from said center of percussion, said
shaft assembly comprising a main elongated shaft portion
and a lower shaft portion. the center axis of said lower shaft
portion being angularly offset from the center axis of said
main elongated shaft portion by an angle ranging from 7 to
15 degrees, and at least a part of said lower shaft portion
being received in said bored hole, said main elongated shaft
portion remaining exterior of said club head, the center axis
of said main elongated shaft portion when extended down-
wardly into said club head passing in close proximity of said
center of percussion.

2. A golf club comprising a golf club head and a shaft
assembly, said golf club head having a toe portion. a heel
portion. an upper surface contiguous with said toe portion
and said heel portion, a center of percussion substantially at
the center of said club head. and a bored hole extending
inwardly from said upper surface into said heel portion in a
direction away from said center of percussion, said shaft
assembly comprising a main elongated shaft portion termui-
nating in a bottom segment at one end thereof, and a sleeve.,
said sleeve having an upper portion and a lower portion, said
lower portion being angularly offset from said main elon-
gated shaft portion by an angle ranging from 7 to 15 degrees,
said bottom segment of said main elongated shaft portion
being received in said upper portion of said sleeve. said
upper portion being external of said club head. the center
axis of said main elongated shaft portion and said upper
portion when extended downwardly into said club head
passing in close proximity of said center of percussion, said
lower portion of said sleeve being received in said bored
hole to interconnect said shaft assembly to said golf club
head.

3. A golf club comprising a golf club head and a shaft
assembly, said golf club head having a toe portion, a heel
portion, an upper surface contiguous with said toe portion
and said heel portion, a convex-curved striking face, and a
bored hole extending inwardly from said upper surface into
said heel portion, said striking face having a forwardmost
part at the center thereof, said shaft assembly comprising a
main clongated shaft portion and a lower shaft portion, the
center axis of said lower shaft portion angularly offset from
the center axis of said main elongated shaft portion by an
angle ranging from 7 to 15 degrees. at least a part of said
lower shaft portion being received in said bored hole to
interconnect said shaft assembly to said club head. said main
elongated shaft portion remaining exterior of said club head.
the center axis of said main elongated shaft portion when
extended downwardly into said club head passing close to
the center of said club head, the center axis of said lower
shaft portion lying in a vertical plane to substantially paraliel
with a second vertical planc passing through a horizontal
line tangent to said forwardmost part of said striking face.

4. A golf club as defined in claim 3 wherein said shaft
assembly has a stub shaft integrally formed with said main
elongated shaft portion. and a sleeve, said sleeve encom-
passing said stub shaft. said sleeve and said stub shaft being
bent to angularly offset said lower shaft portion from said
main elongated shaft portion.

5. A golf club as defined in claim 3 wherein a neck having
an upper periphery extends upwardly at an angle from said
upper surface at the heel portion of said golf club head. said
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bored hole extending through said neck into said heel
portion of said golf club head. the center axis of said neck
being substantially co-axial with the center line of said bored
hole and said lower shaft portion received therein.

6. A golf club as defined in claim 5 wherein a ring
encompasses the upper periphery of said neck.

7. A golf club as defined in claim 3 wherein saitd shaft
assembly includes a sleeve, said sleeve encompassing said
lower shaft portion and a segment of said main elongated
shaft portion.

8. A golf club as defined in claim 7 wherein said sleeve
and said lower shaft portion are bent together to provide an
integral, unitary structure.

9. A golf club comprising a golf club head and a shaft
assembly, the golf club head having a toe portion, a heel
portion, a center of percussion substantially in the center of
the club head, an upper surface contiguous with the toe
portion and the heel portion, and a hole extending inwardly

from the upper surface into the heel portion in an angular

direction away from the center of percussion, the shaft
assembly further comprising a main elongated shaft portion
and a lower shaft portion, the center axis of the lower shaft
portion being angularly offset from the center axis of the
main elongated shaft portion, and at least a part of the lower
shaft portion being received in the hole, the main elongated
shaft portion remaining exterior of the club head, the center
axis of the main elongated shaft portion, when extended
downwardly into the club head, passing in close proximity of
the center of percussion.

10. A golf club comprising a golf club head and a shaft
assembly, the golf club head having a center of percussion
substantially in the center of the club head, and a hole
extending inwardly into a heel portion of the club head in an
angular direction away from the center of percussion, the
shaft assembly further comprising a main shaft portion and
a lower shaft portion, the center axis of the lower shaft
portion being angularly offset from the center axis of the
main elongated shaft portion, and at least a part of the lower
shaft portion being received in the hole, the main shaft
portion remaining exterior of the club head, the center axis
of the main shaft portion, when extended downwardly into
the club head, passing in close proximity of the center of
percussion.

11. A method for interconnecting a golf club head and a

golf club shaft, the golf club head having a center of
percussion substantially in the center of the club head, the
method comprising the following steps:

1. forming a hole extending inwardly into a heel portion
of the club head in an angular direction away from the
center of percussion;

2. forming a sleeve, the center axis of a lower portion of
the sleeve being angularly offset from the center axis of
an upper portion of the sleeve;

3. receiving into the hole at least a part of the lower
portion of the sleeve;
4. receiving into the upper portion of the sleeve a lower

portion of the shaft;
whereby the center axis of the shaft when extended down-

wardly into the club head passes in close proximity to the
center of percussion.
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