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1571 A golf club is assembled from a club head (10) and a shaft assembly (14,16) including a shaft (14) and

\ tubular bush (16) having a bore which is inclined with respect to the axis of its

. 16 may be fitted into a. bore (10A) In the club head (10) in a number of ateniatove rotaW po ation iso

that the fle and face angle of the head (10) can be varied without exchanging club heads t hereby irimflng

Vetaii outlet to provide a wide choice of dub characteristics wither Means

«7S^oM for calibrating the rotational position of the bush (16) ir» the head <1<£««^ • >«g
face angle and lie combination whereupon the shaft assembly (14.16) Is bonded the head (10), with a

pin (18) engaging the shaft assembly 0 4,16) and passing through the head for additional anchorage.
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SPECIFICATION .

A golf club

5 This Invention relates to a golf dub which has

a shaft assembly connected to a head, the

relative orientation of the head and the shaft

assembly being chosen to gjve e desired tra-

jectory characteristic for a given swing path

10 and an Individual player's characteristics.

It is known to construct a golf club from a

shaft, usually made from steel, which is glued

and optionally pinned Into the neck of a dub

head. To provide a secure fixture and to pre-

15 vent sprming r
the neck is reinforced with

whipping on plastics, or other sleeving. The •

weight and shape of the dub heed, and the

angle of the shaft with respect to the dub

head amongst other features, determine the

20 playing characteristics of the club. Relatively

few dubs are "custom" made to suit indivi-

dual players, most being instead mass-pro-

duced with standard -dimensions and angles,

allowing only a limited variety of clubs to be

25 produced and making h difficult for the incfivj-

dual to select a dub to suit his or her precise

needs. This also makes' it necessary for a re-

tail outiet to store a large and expensive range

of dubs to provide customers with a reason-

30 able choice in performance and style of club,

h is an object of the present invention to

provide a club tailored to the needs of an

individual player without requbing retail outlets

to stock a large variety of dubs having drffer-

35 ent characteristics,
.

According to a first aspect of this Invention,

a golf club comprises a club head and a shaft

assembly, the shaft assembly induding a golf

club comprising a club head and a shaft as-

40 sembly. the shaft assembly inducing a major

portion defining a first longitudinal axis and a

lower end portion defining a second longitudi-

nal axis, and having the lower end portion

mounted to the dub head such that .the orien-

45 tation of the dub head with respect to the

first longitudinal axis is defined by the position

of the lower end portion with respect to the

club head and th» inclination of the second

longitudinal axis with respect to the first longh

50 tudinal axis. The lower end portion of the

shaft assembly may include a generally cylin-

drical bush having an inclined bore for receiv-

ing a lower end of a shaft, the shaft defining

the first longitudinal axis and the outer surface

55 of the bush defining the second longitudinal

axis. In the preferred embodiment of the In-

vention, such a bush is received in a bore in

the club head, the rotational position of the

bush- in the head determining the orientation

50 of the head with respect to the first longitudi-

nal axis. Means, such as longitudinal surface

discontinuities, may be provided on the outer

surface of the bush to allow location of the

bush at a required rotational position, the

65 longitudinal discontinuities engaging with one

- or more surface discontinuities in the bore in

the club head.

The lower end portion or bush may be a

stub shaft and the axis thereof is preferably

70 inclined with respect to the axis of the shaft

assembly by on angle less than or equal to 6\

and usually less than or equal t» 4*.

In the preferred embodiment of the Inven-

tion, the shaft assembly comprises a tubular

76 metal or synthetic shaft having a firip at one

end, and the bush is secured to the shaft at

or adjacent, the other end of the shaft, the

bush having a generally cylindrical outer sur-

face defining the second longitudinal axis; The

80 bush may be a plastics component moulded In

situ on the shaft, or it may be a metal com-

ponent bonded to the shBft. In either case it

is preferably a sleeve, having a blind bore for

receiving the shaft, and having a recess to

85 receive a pin for providing additional securing

means between the shaft assembly and the

club head. Since the outer surface defines an

axis which is inclined with respect to the axis
,s

of the bore in the bush, and since the bush

90 may be received in the bore In the head in a

number of different rotational positions a sin-

gle shaft assembly allows selection of a num-

ber of different possible orientations of the

. head with respect to the first longitudlnaF axis.

95 By selecting the angje of Inclination of the two

axes with respect to each other and by select-

ing the rotational position of the lower end

portion of the shaft assembly In the head, the

lie of the dub can be selected from a wide

100 variety of positions between "upright" and

"flat", and. similarly, the face of the chib can

be selected to be "open" or "closed" w e

required degree, in the preferred embodiment

of the Invention, the lower end portion may

105 be fitted into, the head m a number of differ-

ent rotational "test" portions until the desired

characteristics are obtained, andthen thefin-

aity selected position can be fixed by bonding

the lower end portion to the head. In this

HO way, the customer can be provided with a

dub to suit his or her particular requirements

at a substantially lower cost compared wim a

conventional "taUer-made" dub. The club, may

be constructed from a comparatively Rmted

115 stock of parts at a place where limited skflls

and facilities are avattable, such as a retail out-

iet
"

According to another aspect of the Inven-

tion, * method of assembling a golf dub com-

120 prises providing a golf dub head, providing a

golf dub shaft assembly having a major por-

tion defining a first longitudinal axis and a

lower end portion defining a second longitudi-

nal axis inclined with respect to the first longi-

125 tudinat axis; mounting the lower end portion

of the shaft assembly to the head at a re-

quired rotational position whereby the head

has a required orientation with respect to the

first longitudinal axis.

130 In the case of the shaft assembly compns-
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ing a shaft and a bush, with the head having

a bora for receiv the bush, the method in-

cludes the step* of inserting the bush In the

head and inserting the shaft Into the inclined

5 or offset bore in the bush. The position of the

bush in the head as well as the relative incli-

nation of the two longitudinal axes determines

the orientation of the hBad with respect to the

first longitudinal aids. Preferably, the method

10 includes applying an adhesive to at least one

of the interengaging surfaces of the shaft as-

sembly and the head prior to the mounting

step thereby to fix the bush to the head in

the required rotational position.

15 The invention will be described below by

way of example with reference to the draw-

ings in which:

Figure 1 is a cross-section through part of a

golf club in accordance whh the invention;

20 Figure 2 is a partly cross-sectioned view of

part of the shaft assembly of the club of Fig-

ure 1;

Figure 3 is a perspective view of a bush

forming part of the shaft assembly of Figure

25 2;

Figure 4 is a top view of the bush; and

Figure 5 is a side elevation of part of 8n

alternative shaft assembly.

Referring to Figure 1 of the drawings, a golf

30 club in accordance with the invention com-

prises a club head 10 having a neck portion

12 which is drilled to receive the lower end

portion of a shaft assembly including a shaft

14 and a bush 16. The shaft 14 forms a

35 major portion of the shaft assembly and has

at its upper end a grip {not shown). In this

embodiment of the invention the shaft 14 is a

straight metal tube defining a first longitudinal

axis of the shaft assembly. In accordance with

40 the invention, the bush 16 is shaped such the

lower end portion of the assembly defines a

second longitudinal axis of the shaft assembly.

In accordance with the invention, the bush 16

is shaped such the lower end portion of the

45 assembly defines a second longitudinal axis by

virtue of having a blind bore 16A for receiving

the lower end of the shaft 14 and a substan-

tially cylindrical outer surface 16B defining an

axis inclined with respect to the bore 16A.

50 When the bush 16 is fitted In a drilled bore

10A in the head 10, the axis of the shaft 14

is at an angle to the axis of the bore 10A in

the head, the axes intersecting at a distance

of less than or equal to about 125mm above

55 the sole 10B of the head lalong the axis of

the shaftj.h wfll be appreciated that the orien-

tation of the head 10 with respect to the axis

of the shaft 14 depends on the rotational po-

sition of the lower portion of the shaft es-

60 sembly in the bore 10A. Thus, with a given

shaft assembly having a predetermined angle

between the first and second axes {referred to

hereinafter as the "offset"), the club can be

assembled to have a predetermined lie and

65 face angle.

Typically, a retailer would be provided with

a range of shaft assemblies having, on the

one hand, different lengths, stiffnesses, flex-

points and grips, and on the other hand,

70 bushes with different offsets, e.g.4\ 2* and

1\ The customer may then select a shaft as-

sembly to suit his particular requirements, and

match ft with a club head selected from a

range of different heads having 8 variety of

75 characteristics le.g. different lofts and

weights), and, having a bore 1OA at a se-

lected angle for receiving the selected shaft

assembly. If, for example, a shaft assembly

with an offset of 2° is selected, and the bore

80 in the head is at the ''standard" shaft orienta-

tion specified by the golfing authorities, the

face angle and the lie can be varied by a

maximum of + or - 2 tt from standard, i.e.

the face angle maybe at any angle between 2*

85 open and 2° dosed, and the lie can be se-

lected to be at one of a range of values be-

tween V upright and V flat, according to the

rotational position of the bush 16 when It Is

fitted into the bore 10A. '

90 Alternatively, the bore 10A may be such

that the mean Tie or face angle deviates from

the standard. For instance, a mean upright fie

of 2* may be built into the head 10 in this

manner. K, now, a shaft assembly with a T
95 offset is mated with the head, the fie can be

varied between 0* to 4# upright by eppropriate

selection of the rotational position of the head

on the shaft assembly.

Turning now to the constructional details of

100 the preferred embodiment, the bush 16 is a

machined aluminium alloy component having,

as shown in Figures 2, 3 and 4, a blind bore

16A drilled at an angle (the "offset") to Its

generally cylindrical outer surface 16B. The

105 bore 16A may be provided with splines or

other longitudinal discontinuities (not shown)

to assist In anchoring the bush 16 to the

shaft 14, or the bush may have a grub screw

bearing transversely on the shaft. These are

1 10 just two methods of fixing the bush to the

shaft, in addition to use of an adhesive. The

outer surfaoe 1BB of the bush 16 has surface

discontinuities in the form of fhting or splines

as shown in Figure 3 and 4 to assist in the

115 location of the bush in the bore 10A in the

head by engagement with a surface discontin-

utty In the bore 10A, In this case a screw 20

(shown in Figure 1J housed parallel to the axis

of the bore 10A with its thread just protrud-

120 ing into the bore. Also the outer surface 168

of the bush 16 contains a recess 17, approxi-

mately 3mm deep and 3mm wide, cut into

the lower part of the bush 16 about 3mm
from the end of the bush. Following selection

125 of a shaft assembly and head, and the re-

quired rotational position, the spfined surface

of the bush 16 Is coated with a releasable

adhesive and the assembly is slid into the

bore 10A at the selected rotational position.

130 The splines can be used as calibration marks
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for location in the required rotstlona! position.

The screw 20 Is Inserted to engage one of

' the spTmes and then tightened to apply a

longitudinal anchoring force to the shaft as-

5 samWy- This provides additional resistance to

tension and torsional forces. Further securing

means against forces in the longitudinal* axis

are provided by inserting a plain metal P*J»
through a hole, which passes through the dub

10 head 10 into the bore 10A, and IntoJhe re-

cess 17 in the lower part of the bush, which

Is filled with adhesive.

Prior to application of the adhesive to fix

the bush 16 in the bore 10A, the orientation

15 of the head 10 on the shaft assembly may be

changed a number.of times to allow trial of

different Bes and face angles, and Indeed, to

allow the customer to try different combina-

tions of head and shaft jssembly. Once the

20 adhesive has been used, however, the posi-

tion of the head is set, and can only be

changed by the use of specialist/manufactur-

ing facahles, and the use of special tools to

remove the neckpln.
'

25 The d&nenslons of the bush 16 and the

bore 10A are such that, when the bush is

pushed fully home, the top surface 16C of the

bush Is flush with the end of the neck portion

12 To cover the joint between the bush and

30 the head, a hose! 22 (Figures 1 and 2}, having

a collar portion 22A and a sheath portion

22B, is sUd down The shaft 14 to cover the

neck portion 12 as shown in Figure 1. This

hosel is preferably made from a flexible hydro-

35 carbon polymer such as ABS or urethane.

Since the bush 16 is completely contained

in the neck portion 12 of the head 10, the .

external appearance of the preferred embodi-

ment does not reveal the existence or nature

40 of the inclination of the head on the shaft

assembly., and with the hosel 22 in position

the nresbed club has a similar appearance to

the conventional dub, there being a natural

transition between' the hosel 22 and the outer

45 surface of the head 10. Hie head of the

screw 20 is covered by a plug 24 inserted

and bonded into the screw hole In the sole of

the head. . "
.

An alternative shaft assembly is shown in

50 part In Figure 5. This assembly has a com-

bined bush and hosel component 26 which

may be constructed from plastics material

Preferably/ the component 26 Is moulded In

situ on the shaft 14, key means on the shaft

55 14 providing increased torsional strength. As

before, the bush part 26A of the component

has a cylindrical outer surface defining an axis

inclined with respect to the axis of the shift

14 to yield the required offset In this case

60 the bush part 26A has eight longitudinal

grooves 28 for location with respect to the

screw 20 (Rgure 1>. however the bush still

contains the recess 17 .to reoelve the pin 18.

The hosel part 26B farms a continuation of

65 the neck portion 12 of the head 10 (Rgure 1)

to continue the taper of the rteck portion 12

down virtually to the diameter of the shaft 14,

Preferably the rteck portion 12 has a hemi-

spherical end which Is received by a
'

cojre-

70 - spondingty shaped concave surface 30 of the

hosel part 26B, to allow dose abutment- of

the hosel part with the neck portion re9a"J\

less of the rotational position of the bush 2oA

in the head 10.

75 A further alternative shaft assembly, not

shown in the drawings, comprises a shaft

having a lower end portion which Is bent to

the required offset angle, the bend being lo-

cated so as to be Immediately above the end

80 of the neck portion of the head fchen the club

is assembled
*

The screw 20 shown In Rgure 1 may be

replaced by a boh threaded coaxiaDy from be-

neath Into the lower end of the bush 16 an-

B5 d/or the shaft 14, the head of the bolt being

recessed into the sole of the dub head. A
serrated lock washer may be placed beneath

the bolt head. This fixing technique is particu-

larly appropriate for metal or plastics/

90 "woods".

CLAIMS
1 A golf club comprising a dub head and a

shaft assembly, the shaft assembly Including a

95 major portion defining a first longitudinal axis

and a lower end portion defining a second

longitudinal axis, and ^??a?wV*Kn*
portion mounted to the club head such that

the orientation of the club head with respect

100 to the first longitudinal axis is defined by the

position of the lower end portion with respect

to the club head and the inclination of the

second longitudinal axis with respect to the

first longitudinal axis.
. .

105 2. A golf club according to *laim1, wherein

the shaft assembly comprises a shaft defining

the first longitudinal axis and a bush having a

bore receiving thB lower end of the shaft, and

wherein the bush Is received in a bore in the

110 club head, the outer surface of the bush defin-

ing the second longitudinal axis.

3 A golf club according, to claim 2, wherein

the "outer surface of the bush includes means

for locating the bush In tha heaeVat a required

115 rotational position. '^r^
4 A golf club according to daim 3, wherein

the bush has a plurality of longitudinally ex-

tending surface discorrtinuities for locating the

bush at a required rotational position with re-

120 spect to the head by engagement wr* at

least one corresponding surface discontinuity

In the head. , . . , .

5 A golf club according to claim 1, wherein

the orientation of the club head with respect

125 to the first longitudinal axis is dependenton

the rotational position of the shaft assembly

with respect to the head.

6 A gorf club according to any preceding

claim, wherein the second longitudinal axis is

130 Inclined with respect to the first longitudinal
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axis by an angle of less than or equal to 6\

7. A golf dub according to cteim 2, wherein

the bush is less than or equal to 4*.

8. A gotf club according to claim 2. wherein

5 the bush comprises a sleeve having a longitu-

dinal bore receiving the end part of the shaft

and a generally cylindrical outer surface engag-

ing the bore in the head, the cylindrical outer

surface of the sleeve defining the second

10 longitudinal axis.

9. A golf club according to daim 2. wherein

the bush is metallic.

10. A golf club according to claim 9*

wherein the bush is secured to the shaft by

15 an adhesive.

1 1. A golf club according to claim 1, further

comprising a securing screw housed in the

head and engaging the lower end portion of

the shaft assembly.

20 12. A gotf club according to claim 1 1,

wherein the axis of the securing screw is sub-

stantially parallel to the second longitudinal

axis.

13. A gotf dub according to any preceding

25 claim, wherein the said first and second longi-

tudinal axes intersect at a point less than

about 125mm from the sola of the head.

1 4. A golf club comprising a dub head and

a shaft assembly, the shaft assembly including

30 a major portion defining a first longitudinal

axis and a lower end portion defining a sec-

ond longitudinal axis, and having the lower

end portion mounted to the club head such

that the orientation of the club head whh re-

35 spect to the first longitudinal axis is adjustable

by altering the rotational position of the lower

end portion with respect to the dub head

about the second longitudinal axis.

1 5. A gorf club comprising:

40 a club head with an interna! bore;

a bush secured in the bore in the head and

itself having an internal bore;

a dub shaft having an end portion secured

in the bore in the bush;

45 the bore in the bush being formed such that

h defines a first axis which is inclined with

respect to a second axis defined by the bore

in the head.

16. A gotf club according to claim 15,

50 wherein the interengaging surfaces of the bush

and the bore in the head have means for lo-

cating the bush in the head at a required rota-

tional position about the second axis.

17. A method of assembling a golf club

55 including :

providing a golf dub head;

providing a golf dub shaft assembly having

a major portion defining a first longitudinal

axis and a lower end portion defining a sec-

60 ond longitudinal axis incBned with respect to

the first longitudinal axis;

mounting the lower end portion of the shaft

assembly to the head at a required rotational

position whereby the head has a required ori-

65 entation with respect to the first longitudinal

axis.

18. A method according to claim 17,

wherein the dub head has a bore for receiving

the lower end portion of the shaft assembly,

70 and wherein the mounting step Includes insert-

ing the lower end portion into the bore.

19. A method according to claim 17,

wherein the shaft assembly comprises a shaft

defining the first longitudinal axis and a bush

75 having an outer surface defining the second

longitudinal axis, the bush having a bore In-

clined with respect to the second longitudinal

axis for receiving an end portion of the shaft,

and wherein the mounting step comprises In-

80 serting the bush into the bore at the required

rotational position.

20. A method according to daim 19 r Induc-

ing the step of securing the bush to the shaft

to form the shaft assembly.

85 21. A method according to claim 19, Includ-

ing selecting a bush from a range of bushes

defining different angles of inclination of the

second longitudinal axis whh respect to the

first longitudinal axis. >

90 22. A method according to claim 18,

wherein the lower end portion of the shaft

assembly and the bore in the head each have

at least one surface discontinuity for locating

the lower end portion in the head at the re-

95 quired rotational position, and wherein the in-

sertion step includes orienting the lower end

portion so that the said surface discontinuities

engage with each other.

23. A method according to deim 22,

1 00 wherein the lower end portion of the shaft

assembly has a plurality of longitudinally ex-

tending surface discontinuities, the insertion

step including selecting one or more of the

said discontinuities for engagement with the

105 surface discontinuity or discontinuities of the

bore in the club head in order to select one of

a plurality of possible rotational positions.

24. A method according to daim 18,

wherein the head has b bore for receiving the

110 lower end portion of the shaft assembly, and

wherein an adhesive is applied to at least one

of the interengaging surfaces of the bore and

the lower end portion prior to the mounting

step, thereby to fix the lower end portion in

115 thB bore once the required orientation of the

shaft with respect to the head has been ob-

tained.
.

25. A method according to daim 18, includ-

ing tightening a screw housed In the head

120 with its axis substantially parallel to the sec-

ond longitudinal axis, the screw having a

threaded portion engaging the lower end por-

tion of the shaft assembly to secure the bs-

sembly in the bore.

1 25 26. A method of assembling a golf dub

comprising:

providing a golf dub head;

providing a golf dub shaft having a first

longitudinal axis;

130 providing a bush having a second longrtudi-
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nal axis for mounting the head to the shaft,

the bush being selected to provide a required

angle between the first and second longftudl-

nal axes;

5 mounting the bush to the golf ctub head at

a required rotational position;

mounting the shaft to the bush;
^

whereby the head has a required orientation

with respect to the shaft.

10 27. A method according to dalm 28,

wherein the bush is fitted to one end of the

shaft to form a shaft assembly having a lower

end portion with a longitudinal axis inclined

with respect to the first longitudinal axis.

15 28. A method according to claim 26,

wherein the bush has means on Its outer su-

face for locating the bush in the dub head at

a particular rotational position.

29. A goto dub construted and arranged

20 substantially as herein described and shown in

the drawings.

30. A method of assembling a golf club, the

method being substantially as herein described

with reference to the drawings.
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