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ADJUSTABLE CONNECTOR 
RELATED APPLICATIONS 

[ 0001 ] This application is a continuation application of 
U . S . patent application Ser . No . 13 / 712 , 571 , filed on Dec . 
12 , 2012 and published as US 2013 / 0102405 , which is a 
continuation of U . S . patent application Ser . No . 12 / 677 , 238 , 
filed on Dec . 2 , 2010 and patented as U . S . Pat . No . 9 , 737 , 
767 , which is a $ 371 National Stage Entry of PCT No . 
PCT / NZ2008 / 000233 , filed on Sep . 10 , 2008 , which claims 
the benefit of priority from New Zeeland Application No . 
561380 , filed on Sep . 10 , 2007 . US 2013 / 0102405 and U . S . 
Pat . No . 9 , 737 , 767 are hereby incorporated by reference in 
their entirety . 

TECHNICAL FIELD 
[ 0002 ] The present invention relates to an adjustable con 
nector . In particular , it relates to an adjustable connector for 
connecting and orienting two or more bodies with respect to 
one another . 

BACKGROUND 
[ 0003 ] The relative orientation of two or more connected 
objects often can be a critical aspect of the way the objects 
perform their function . This may be illustrated simply with 
reference to a golf club , although those skilled in the art will 
recognize numerous other products and situations where 
similar issues arise and reference throughout this specifica 
tion to golf clubs only should not be considered limiting . 
10004 ] A golf club has a shaft connected to a club head 
through an aperture , called a hosel , in the club head . The 
relative orientation of the club head with respect to the shaft 
is a critical element in the performance of the club . Two 
aspects are particularly important : the lie angle , which 
relates to an angle between the shaft and a lateral direction 
through the club head ; and the loft angle , which relates to the 
slope of the club head with respect to a plane through the 
shaft and the club head . In essence , in the normal golfing 
stance with a golf club near the contact point with a golf ball , 
the lie corresponds to the angle between the shaft and the 
club head , while the loft corresponds to the degree of 
backward rotation of the club head with respect to the shaft . 
These two angles relate to rotations of the club head with 
respect to the shaft about two different axes . 
[ 0005 ] Golf clubs for different shots generally will have 
different lie and loft angles . However , even for similar clubs 
( e . g . , 8 irons ) there is generally a range of lie and loft angles 
to suit different golfers . 
[ 0006 ] Individual golfers may vary significantly in size , 
and have vastly differing athletic abilities , and therefore 
need a variety of custom configurations available to cus 
tomize their golf equipment . Ideally a golfer should be easily 
able to change the following : 
[ 0007 ] 1 . the club length 
[ 0008 ] 2 . the grip type 
10009 ] 3 . the shaft type 
[ 0010 ] 4 . the lie angle 
[ 0011 ] 5 . the loft 
[ 0012 ] 6 . the head weight and balance characteristics 
[ 0013 ] In general when a different golf club is required due 
to a change in the size or stance of the golfer , or a change 
in their ability , it is necessary to purchase a new club or to 
alter the existing one . 

[ 0014 ] However the prior art methods for modifying a 
club are very limited . Specifically the methods used cur 
rently are : 
[ 0015 ] 1 . The club length is only changed by removing the 
grip , cutting or extending the shaft , and gluing a new grip on . 
[ 0016 ] 2 . The grip type is only changed by removing the 
grip , and gluing a new grip on . 
[ 0017 ] 3 . The shaft type is changed with great difficulty by 
heating up the hosel area of the club with a gas torch to break 
the epoxy glue joint , and then gluing a new shaft in place , 
and waiting for the new glue to cure before playing with the 
club . 
[ 0018 ] 4 . The lie angle is changed in a somewhat arbitrary 
way by applying a lever bar to the shaft ( or club head ) and 
pulling hard on the bar . This method can damage the club 
and is inaccurate . 
[ 0019 ] 5 . The loft is changed in a similar manner to the lie 
angle as described immediately above . This method can also 
damage the club and is imprecise . 
10020 ] 6 . The head weight and balance characteristics are 
the only adjustments which have been improved upon in 
recent years , with some premium branded clubs having 
weight ports which , allow a set of weights inside the club 
head to be exchanged . 
[ 0021 ] In particular there is no current method whereby 
the relative orientation of the shaft and club head can be 
adjusted for both lie angle and loft in a precise and con 
trolled manner , nor any method of adjustment that does not 
have the potential ( at least ) to cause damage to the club . In 
practice , when a golfer wishes to change the lie angle or loft 
of a club it is generally necessary to purchase a new club , 
which adds extra cost to the golfer . 
0022 ] . One consequence of this is the necessity for sup 

pliers of golf clubs to maintain an inventory of clubs that 
cover the wide variation of lie and loft for each club . If a 
reliable and accurate method was available for varying the 
lie and loft of a club then it would be possible for a supplier 
to stock a smaller range of clubs which could be individually 
adjusted to the desired settings , thus saving costs to the 
supplier . 
[ 0023 ] Another issue that could be addressed is the varia 
tion that can occur during manufacture of a golf club . It 
could be that a club may have a lie angle and / or loft that is 
different than that designated for the club as a consequence 
of manufacturing variation . It would be useful to have a 
method of correcting for this which could benefit the golfer 
by providing an accurately formed club , and the manufac 
turer / supplier in reduction of discarded clubs due to manu 
facturing error . 
[ 0024 ] Adjustment of a golf club has been discussed here 
as an example of a common situation where adjustment of 
the relative orientation of two objects , in this case a shaft and 
a club head of a golf club . However the general situation is 
very common , especially where the orientation of an object 
with respect to a shaft is involved . 
[ 0025 ] One common situation arises when an object is 
made to revolve about a shaft , such as a wheel or fan about 
its axle . In most instances a bearing is used to separate the 
revolving object from the axle . However , the revolving 
object can be unbalanced often causing unwanted forces to 
be applied to the bearing . This generally causes wear on the 
bearing and can result in the bearing requiring replacement 
sooner than would be the case for a balanced load . 
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[ 0026 ] One common cause of imbalance is a misalignment 
of the natural axis of rotation of the revolving object with the 
axis of the bearing . It would be useful to have a bearing that 
could be adjusted in order to align the axes . 
[ 0027 ] It is an object of the present invention to address 
the foregoing problems or at least to provide the public with 
a useful choice . 
[ 0028 ] All references , including any patents or patent 
applications cited in this specification are hereby incorpo 
rated by reference . No admission is made that any reference 
constitutes prior art . The discussion of the references states 
what their authors assert , and the applicants reserve the right 
to challenge the accuracy and pertinency of the cited docu 
ments . It will be clearly understood that , although a number 
of prior art publications are referred to herein , this reference 
does not constitute an admission that any of these documents 
form part of the common general knowledge in the art , in 
New Zealand or in any other country . 
[ 0029 ] . It is acknowledged that the term ' comprise ' may , 
under varying jurisdictions , be attributed with either an 
exclusive or an inclusive meaning . For the purpose of this 
specification , and unless otherwise noted , the term ' com 
prise ' shall have an inclusive meaning i . e . that it will be 
taken to mean an inclusion of not only the listed components 
it directly references , but also other non - specified compo 
nents or elements . This rationale will also be used when the 
term ' comprised ' or ' comprising ' is used in relation to one 
or more steps in a method or process . 
[ 0030 ] Further aspects and advantages of the present 
invention will become apparent from the ensuing description 
which is given by way of example only . 

[ 0038 ] Preferably at least the main body of the first part is 
symmetric with respect to rotation of the main body about a 
longitudinal axis of rotation . 
[ 0039 ] A body that is symmetric with respect to rotation 
about an axis may generally be one in which a cross section 
through the body at right angles to the axis of rotation has 
a circular perimeter . 
[ 0040 ] For example , the main body of the first part may be 
in the form of a solid cylinder ( containing an internal bore ) . 
The axis of rotation of such a part is the imaginary line 
extending longitudinally through the central points of the 
cross section of the cylinder . 
[ 0041 ] In a preferred embodiment the external surface of 
the main body of the first part is configured as a straight 
sided cylinder . 
[ 0042 ] Reference to a straight sided cylinder throughout 
this specification should be understood to refer to a cylinder 
in which the cross section through the body at right angles 
to the axis of rotation has a circular perimeter of constant 
radius . 
[ 0043 ] In a preferred embodiment the internal surface of 
the bore of the second part is configured to be complemen 
tary to the external surface of the main body of the first part . 
[ 0044 ] Generally speaking two complementary bodies are 
configured such that when fitted together they form a 
complete wholei . e . , one body fills a hole in the other body . 
However , for the purposes of this specification it should be 
understood to mean that one body is shaped to substantially 
fill an aperture in the other body to the extent that the two 
bodies overlap . In other words as the main body of the first 
part is inserted into the bore of the second part it substan 
tially fills the bore in the region where the two parts overlap . 
Furthermore , in the present invention the fit between the 
internal surface of the bore in the second part and the 
external surface of first part is such that the first part and 
second parts may be rotated with respect to one another . 
[ 0045 ] This arrangement ensures that the external surface 
of the main body of the first part may be slidably engaged 
into the bore of the second part . 
[ 0046 ] In this preferred embodiment the above means that 
the internal surface of the bore of the second part is also 
configured as a straight sided hollow cylinder of substan 
tially the same radius as the external surface of the first part . 
[ 0047 ] In some other embodiments the main body of a part 
may have a variable radius along the longitudinal axis while 
retaining rotational symmetry . For example , the radius could 
vary along the longitudinal axis to form a tapered or conical 
form , or a combination of tapered and straight sided ( con 
stant radius ) sections . Such variable radius forms could be 
used , for example , to secure the main body of the part within 
a complementary aperture in another object . However , the 
main body of the part may still be able to rotate within the 
aperture . 
[ 0048 ] In a preferred embodiment the main body of at 
least one part has a longitudinal axis which is inclined with 
respect to the longitudinal axis of the bore of that part . 
[ 0049 ] The longitudinal axis of the bore may differ from 
the axis of rotation by being displaced laterally ( i . e . , the two 
axes are parallel but not collinear ) or by being inclined to it 
( the two axes intersect at an angle ) . In each case rotation of 
the main body causes a similar rotation of the axis of the 
bore . 

DISCLOSURE OF THE INVENTION 
[ 0031 ] According to one aspect of the present invention 
there is provided an adjustable connector including at least 
two parts , each having a main body with a bore having a 
longitudinal axis therein , 
10032 ] wherein an external surface of the main body of a 
first part is configured to bear against an internal surface of 
the bore of a second part when the first part is at least 
partially inserted into the bore of the second part to form a 
connection 
10033 ] characterized in that 
[ 0034 ] the positioning of the bores with respect to the 
main bodies is such that when the parts are connected to 
each other , rotation of one part with respect to the other 
changes the inclination of the longitudinal axes of the bores 
with respect to one another . 
[ 0035 ] According to another aspect of the present inven 
tion there is provided an adjustable connector substantially 
as described above wherein , in use , the connector connects 
two or more objects such that rotation of one part of the 
connector with respect to the other changes the orientation 
of the objects with respect to one another . 
[ 0036 ] Reference to an adjustable connector throughout 
this specification should be understood to refer to a device 
which , in use , is connected to , or forms part of , two or more 
objects , the device being configured such that adjustment of 
the adjustable connector alters the relative orientation of the 
objects . 
[ 0037 ] In a preferred embodiment the main body of at 
least one part is symmetric with respect to rotation of the 
main body about a longitudinal axis of rotation . 
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[ 0050 ] In a preferred embodiment the longitudinal axis of 
the bore of each part is inclined with respect to the axis of 
rotation of the main body of that part . 
[ 0051 ] The angle between the axis of rotation of the main 
body of a part and the longitudinal axis of the bore of that 
part will be referred to as the angle of inclination of the bore . 
[ 0052 ] In such embodiments rotation of the main body 
about its axis of rotation causes the longitudinal axis of the 
bore to rotate ( at a constant angle of inclination ) with respect 
to the axis of rotation of the main body . In this way the 
relative orientation ( with respect to the axis of rotation of the 
main body ) of an object connected to the main body of the 
part and another object connected to the bore of the part , 
may be altered . 
10053 ] In some embodiments the part may be connected to 
an object which itself has an axis of rotation , such as a 
straight cylindrical shaft for example . In such embodiments 
the main body of the part may be considered to be a section 
of the object to be connected . The section of the object 
forming the main body of the part in such embodiments 
includes a bore , wherein the longitudinal axis of the bore is 
different from the axis of rotation of the object . 
[ 0054 ] In some embodiments it may be desirable to have 
a main body of a part that does not have rotational symmetry , 
that is , has a non - circular perimeter . A cam - shaped main 
body may be fitted to an object which has its own axis of 
rotation , such as a shaft having a bore that is inclined with 
respect to the axis of rotation of the shaft . In such instances 
it may be an advantage to use a part having a cam - shaped 
body that may be inserted into a complementary cam - shaped 
aperture in the shaft , as this will hinder or prevent the part 
from rotating with respect to the shaft . Rotation of the shaft 
may be used to alter the orientation between the longitudinal 
axis of the bore and the axis of rotation of the shaft . 
[ 0055 ] In some embodiments a bore ( or a main body ) may 
include a spline , key detail , and / or ridges / grooves to limit 
rotation of the bore with respect to an object ( such as the 
main body of another part or an object to be connected ) in 
contact with it . 
[ 0056 ] The adjustable connector of the present invention is 
formed by inserting the main body of the first part into the 
bore of the second part , the parts being configured such that 
the external surface of the main body of the first part bears 
against the internal surface of the bore of the second part . 
When connected in this manner the axis of rotation of the 
main body of the first part is collinear with ( i . e . , the same as ) 
the longitudinal axis of the bore of the second part . 
[ 0057 ] An adjustable connector formed in this way 
enables full rotation of the parts of the connector indepen 
dently about two distinct axes of rotation , namely the axis of 
rotation of the second part and the longitudinal axis of the 
bore of the second part ( the latter being the axis of rotation 
of the first part when engaged in the bore of the second part 
to form the connector ) . In a like manner , any objects 
connected to the parts may also be rotated independently 
about two distinct axes . 
[ 0058 ] The amount of adjustment available is determined 
by the angles of inclination of the bores with respect to the 
main body of the parts . The maximum adjustment is given 
by the sum of the angles of inclination . This occurs when 
both axes of rotation are in the same plane and inclined in 
the same general direction . However , by rotating one of the 
parts with respect to the other ( i . e . , keeping one part fixed 
and rotating the other ) it is possible to vary this from a 

minimum angle ( equal to the difference between the two 
angles of inclination ) up to the above maximum angle . 
[ 0059 ] Furthermore , by rotating one of the parts only , so 
that the connector moves as a single unit , the same adjust 
ment may be applied for any orientation through 360° C . 
about the axis of rotation of the part . Further adjustments 
may be made by combining the above actions , i . e . , rotating 
the connector about one part together with rotation of the 
parts with respect to one another . 
[ 0060 ] In a preferred embodiment at least one part 
includes marking configured to indicate the orientation of 
the part . 
[ 0061 ] The marking may be a sequence of numbers , letters 
or any other distinguishable symbols or marks that may be 
used to identify the orientation of the part . 
[ 0062 ] Preferably the first and second parts include mark 
ing configured to indicate their orientation with respect to 
one another when connected together . 
[ 0063 ] For example the symbols could be arranged around 
the rims of the two parts so that they can be readily observed 
when the parts are assembled to form the adjustable con 
nector . In this manner the relative orientation of the parts 
may be readily established by aligning the relevant symbols 
on each part . 
[ 0064 ] Once the required alignment has been established 
the parts may be held in relationship to one another by 
various means , such as ( without limitation ) by gluing , 
clamping or the use of complementary ridges and grooves 
on the relevant surfaces of the parts . 
10065 ] Preferably the objects to be connected to the parts 
of the adjustable connector include marking configured to 
indicate the relative orientation of the object to the part . 
10066 ] . In a preferred embodiment at least one part is 
configured as an auto locked mechanism . 
[ 0067 ] Reference to an auto - locked mechanism through 
out this specification should be understood to refer to a 
mechanism which by design , and by default , secures the 
elements ( which may be telescoping ) relative to each other . 
Typically an auto locked mechanism includes a body made 
from a deformable material . The body is designed such that 
a tool is required to change the shape of the body so as to 
accept an object to be connected , and such that the body 
locks onto the object when the tool is removed . 
[ 0068 ] Throughout this specification the term deformable 
material should be taken as meaning a material which is able 
to deform from its original shape , and has a resilience or bias 
to return to its original shape , i . e . the deformable material 
has a material memory . 
[ 0069 ] In the case of a deformable self - locked mechanism 
there may generally be an aperture for a tool and a tool 
designed to deform the body . This tool may be a : 
[ 0070 ] 1 . lever 
[ 0071 ] 2 . wedge 
[ 0072 ] 3 . cam ( elliptical or otherwise ) 
[ 0073 ] 4 . threaded element ( tapered or otherwise ) 
[ 0074 ] 5 . conical element ( solid , threaded , expandable or 
otherwise ) 
[ 0075 ] 6 . a drivable connection ( e . g . a pin or taper ) 
[ 0076 ] 7 . an external tool such as modified pliers 
[ 0077 ] 8 . application of heat to thermally expand an aper 
ture or weaken a mechanical connection 
[ 0078 ] In a preferred embodiment at least one part is 
deformable . 
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[ 0079 ] In a preferred embodiment at least one part is made 
from a deformable material . 
[ 0080 ] In a preferred embodiment at least one part 
includes a slot . 
10081 ] Reference to a slot should be understood to refer to 
a gap that extends through the external surface of the part 
into the bore and at least partially along the length of the 
bore . 
[ 0082 ] In some embodiments the slot may extend at least 
partially along and around the part . 
[ 0083 ] In other embodiments at least one part includes a 
deformable insert . 
[ 0084 ] Preferably the second part of the adjustable con 
nector is an auto locked device . In this embodiment the main 
body of the second part is made from a deformable material , 
including a slot . The slot may be helical , straight or other 
wise , and extend partially or fully along the main body of the 
part . 
10085 ) . A suitable tool may be used to expand the main 
body of the second part to allow the first part to be inserted 
into the bore of the second part . When the desired relative 
orientation of the parts has been set up , for example using 
the marking on the two parts , the tool may be removed 
resulting in the main body of the second part locking the first 
part in position . If subsequently a different orientation is 
required the tool may be reinserted to release the first part , 
the relative orientation of the parts adjusted and then the 
parts may be locked together by removal of the tool . 
[ 0086 ] In use , the arrangement of the adjustable connector 
is such that the first object is connected to the bore of the first 
part and the second object is connected to the main body of 
the second part . 
[ 0087 ] In a preferred embodiment at least one part is 
configured to engage with an object to be connected . 
[ 0088 ] Preferably the first part is configured to engage 
with a first object to be connected and the second part is 
configured to engage with a second object to be connected . 
0089 ] Reference to a part being configured to engage 

with , or connected to , an object to be connected should be 
understood to include a part that is itself an integral section 
of that object . This would include , for example , those 
embodiments where one of the parts is a section of an object 
to be attached , as discussed above . 
[ 0090 ] The use of an adjustable connector may be illus 
trated by application to a golf club . However , those skilled 
in the art will appreciate that there are many other examples 
that could be used and that reference to a golf club only 
should not be seen as limiting . 
[ 0091 ] In a preferred embodiment the object to be con 
nected is the shaft of a golf club . 
[ 0092 ] In a preferred embodiment the object to be con 
nected is the club head of a golf club . 
[ 0093 ] Preferably the shaft of the golf club is connected to 
the bore of the first part of the connector , and the club head 
is connected to the main body of the second part . This 
arrangement recognizes that the bore of the first part may be 
readily configured to connect with a shaft , while the hosel in 
the club head may be readily configured to connect with the 
main body of the second part . However , in other embodi 
ments the shaft may be connected to the main body of the 
second part and the club head connected to the first part ( for 
example by forming an extension on the club head config 
ured to connect with the bore of the first part ) . 

[ 0094 ] In a preferred embodiment at least one part is 
releasably connected to an object to be connected . 
[ 0095 ] The advantage of a releasable connection is that the 
object may be released if subsequent re - adjustment is 
required . This may save time and effort in making the 
adjustment , as well as reducing the likelihood of damage to 
the object or adjustable connector , in each case saving cost . 
[ 0096 ] In a preferred embodiment the releasably con 
nected part is connected by an auto - locked mechanism . 
[ 00971 For example the hosel of a golf club may be 
configured to include an auto locked mechanism . 
[ 0098 ] The hosel , and / or club head ( where there is no 
hosel for example ) , may have one or more slots , helical , 
straight or otherwise , partial or full , and be of sufficient 
strength either as a unitary item or via the design and / or 
cooperation of multiple elements ( which could include a 
conical , wedge , split or spring element for example ) . A 
suitable tool may be used to expand the hosel so that it may 
accept a part of the adjustable connector , with the part 
becoming locked in the hosel when the tool is removed . 
[ 0099 ] Likewise , the shaft of a golf club may be config 
ured to include an auto locked mechanism . The shaft may be 
made of a deformable material and include a slot such that 
operation of a suitable tool may open the shaft so as to accept 
a part of the adjustable connector . The shaft may be self - lock 
to the part on an interior or exterior surface part . 
0100 ) Where the hosel is a deformable body or where the 
shaft is a deformable body each may be designed so as to 
auto lock or otherwise frictionally engage with a part of the 
adjustable connector . 
[ 0101 ] Throughout this specification the hosel may be 
taken to include any element in contact with itself . Likewise 
the shaft may include any element in contact with itself . An 
intermediary element such as an adjustable connector ) 
which connects the club head and or hosel with the shaft can 
be taken to be a shaft in some cases and a hosel in others . 
[ 0102 ] In some embodiments the of the auto locked 
mechanism the shaft may have one or more slots and be 
expandable by insertion of a plug element which bears on 
the inner surface of the club shaft . The expansion element , 
which may be helical , solid , compressible , conical , or 
threaded ( for example ) , may bear against a surface of the 
shaft and frictionally engage . An expansion element may 
also be inserted from the sole or underside of the club head . 
[ 0103 ] Any inserted element may also or solely serve to 
alter the weight of the club . A plug may retain a lead weight 
for example within the shaft of the hosel , or the plug may be 
a heavy or light material to achieve a desired change in the 
weight . 
[ 0104 ] In case of a non - deformable hosel aperture a simple 
connection may be made by an interference fit with the 
hosel . If the aperture of the hosel is so configured the 
inserted part of the adjustable connector could be dovetailed 
by interaction with a dovetail creation detail at the apex of 
the hosel . 
101051 All detail described for self - locked mechanisms 
could be used for locking mechanisms ( as in a screwed in 
tapered element inserted to expand the split shaft ) , and vice 
versa . All details which describe the male form may be 
advantageously designed in the female form and vice versa . 
0106 ] A self - locked mechanism may use an attached 
integral or loose spring element . This element may be 
expanded , shortened or rotationally deformed to achieve a 
locking condition . 

se 
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[ 0107 ] If a spring element is used a tapered tool could be 
used to insert inside or outside the spring to frictionally 
engage . Turning the spring or tool in one direction will tend 
to bind more than the other way and this can be used to 
advantage . Alternatively the tool may be tapered or parallel 
and the inner or outer bore of the spring element be itself 
tapered . In any case the elements may also be threaded . 
[ 0108 ] Where a cam tool is used to open a self - locking 
mechanism it may be generally axially aligned to the axes of 
the hosel and shaft or be generally parallel to the axes of the 
hosel and shaft . However a cam may also be in any other 
orientation that affords a cam operation to release the part of 
the adjustable connector secured by the deformable body . A 
cam tool is a good design for use in cooperation with a 
self - locking deformable body mechanism as the lever force 
which opens / releases or disengages the elements , in this 
case a club head hosel or a golf shaft , can be defined to be 
insufficient to elastically deform the mechanism . The major 
axis of the cam cross section will define the maximal 
opening achievable by use of the tool . 
10109 ] The hosel may be in a variety of cross sections but 
a preferred embodiment is one which offers resistance to 
rotation of the shaft within the hosel . This can be achieved 
when the hosel and or shaft are oval or any other non 
circular cross section for at least some of their length . 
Splines , key details , and ridges / grooves may be used for a 
similar purpose . 
10110 ] The hosel may be in a variety of cross sections but 
a preferred embodiment is one which offers resistance to pull 
out of the shaft . This may be achieved when the hosel is 
wider in internal bore at a point closer to the sole end , than 
the golf clubs grip end , and is oval or any other non - circular 
for at least some of their length . Splines , key details and 
ridges / grooves may be used for a similar purpose . 
[ 0111 ] Where a hosel and club shaft are connected by an 
adjustable connector and the lie angle and loft has been 
adjusted , there may be a visual misalignment of the axes of 
the hosel and the shaft . To disguise the variable angle of the 
shaft relative to the hosel , or to the club head directly , a 
flexible or adjustable ferrule , O - ring ( of any cross section ) 
could be used . This ferrule detail may be separate , but may 
be click fitting or part of any of the adjacent parts . In this 
way variation of the shaft to club head angle may be visually 
disguised so the club would look more normal to the golfer ' s 
eye . This is important as golf is widely held to be as much 
a game of confidence as it is of pure physical skill . 
[ 0112 ] An adjustable connector according to the present 
invention may provide a number of advantages over the 
prior art devices , including : 
[ 0113 ] low manufacturing cost as a result of the simplicity 
of the parts ; 
[ 0114 ] simplicity of use , in that the required relative 
orientation of the parts may be dialed - up using the marking 
on the parts , and the parts subsequently locked in position ; 
[ 0115 ] precise adjustment is simplified by the use of marks 
on the parts to indicate their relative orientation ; 
[ 0116 ] quick locking and release of the parts through the 
use of one part as a self - locked mechanism to unlock the 
parts with a simple operation of a tool and to relock the parts 
by removal of the tool ; 
[ 0117 ] the parts of the connector may be configured to 
make a simple connection to other objects , especially when 
the other objects are also configure as self - locked mecha 
nisms . This may enable multiple adjustments to be made 

quickly and simply , with precision and without damaging 
the adjustable connector or the objects connected to it . 
[ 0118 ] It has numerous applications , including in adjust 
ment of golf clubs as illustrated here , in which case it 
provides a simple , precise and quick method for altering the 
lie angle and loft of a club , thus increasing the versatility of 
the club , enabling a reduction in inventory for suppliers and 
providing a simple way of correcting for variation during 
manufacture of the club . 
101191 . According to another aspect of the present inven 
tion there is provided a bearing including 
[ 0120 ] at least two parts , each having a main body with a 
bore having a longitudinal axis therein , 
[ 0121 ] wherein an external surface of the main body of a 
first part is configured to bear against an internal surface of 
the bore of a second part when the first part is at least 
partially inserted into the bore of the second part to form a 
connection 
[ 0122 ] characterized in that 
[ 0123 ] the positioning of the bores with respect to the 
main bodies is such that when the parts are connected to 
each other , rotation of one part with respect to the other 
changes the inclination of the longitudinal axes of the bores 
with respect to one another wherein , in use , one part is freely 
rotatable with respect to the other part . 
[ 0124 ] A bearing according to this aspect of the invention 
is an adjustable connector as described above wherein at 
least one part is free to rotate with respect to the other part . 
Typically one part of the bearing may be fixed , for example 
to a support structure , while the other freely rotatable part 
may be connected to an object to be rotated . The fixed part 
may be either the first part or the second part . 
[ 0125 ] In one embodiment the bearing may include a third 
part configured to fit into the bore of the first part . The third 
part may be engaged with the bore of the first part in a 
manner that enables it to rotate freely with respect to the first 
part . In this embodiment the first and second parts may be 
adjusted as described above for an adjustable connector , 
with the third , free rotating part , configured to engage with 
an object to be rotated . 
10126 ] In some embodiments the bearing may include a 
guide , such as a ball race or low friction bearing . A guide , 
in the form of a ball race for example , may be used to 
connect the bore of the first part to the third part . Such a 
guide may provide additional stability and reduce friction 
between the parts . 
[ 0127 ] A bearing according to this embodiment may pro 
vide the advantage of enabling adjustment of the axis of 
rotation of the object by manual adjustment of the relative 
orientation of the first and second parts . Such adjustment 
may be able to align the natural axis of rotation of the object 
with the axis of rotation of the bearing , thus reducing or 
eliminating any imbalance . 
[ 0128 ] Alternatively , the bearing , in which one of the first 
or second parts is freely rotatable in use , may be self 
aligning . It is well known that the forces on a rapidly 
spinning top are such as to tend to keep the top spinning on 
its natural axis of rotation . A bearing according to this 
embodiment may utilize these restoring forces to rotate the 
parts of the adjustable connector relative to one another so 
as to self - align the axes of rotation of the bearing and of the 
spinning object . 
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[ 0149 ] FIG . 2 shows a number of variations to the parts ( 2 , 
3 ) . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0129 ] Further aspects of the present invention will 
become apparent from the ensuing description which is 
given by way of example only and with reference to the 
accompanying drawings in which : 
[ 0130 ] FIG . 1 shows a schematic representation of an 
adjustable connector according to one embodiment of the 
present invention ; and 
[ 0131 ] FIG . 2 shows schematic representations of parts of 
an adjustable connector according to one embodiment of the 
present invention ; and 
[ 0132 ] FIG . 3 shows schematic cross section views of 
parts of an adjustable connector according to one embodi 
ment of the present invention ; and 
[ 0133 ] FIG . 4 shows an adjustable connector according to 
one embodiment of the present invention in use connecting 
two bodies together ; and 
[ 0134 ] FIG . 5 shows schematic drawings of an adjustable 
connector ; and 
[ 0135 ] FIG . 6 shows a schematic view of an adjustable 
connector according to one embodiment of the present 
invention ; and 
[ 0136 ] FIG . 7 shows an adjustable golf club according to 
one embodiment of the present invention ; and 
[ 0137 ] FIG . 8 shows an adjustable golf club according to 
another aspect of the present invention ; and 
[ 0138 ] FIG . 9 shows schematic views of a club head and 
hosel according to another aspect of the present invention ; 
and 
[ 0139 ] FIG . 10 shows views of a club head and hosel 
according to another aspect of the present invention ; and 
[ 0140 ] FIG . 11 shows a bearing according to another 
aspect of the present invention ; and 
[ 0141 ] FIG . 12 shows a schematic cross sectional view of 
a bearing according to one embodiment of the present 
invention . 

[ 0150 ] FIG . 2A shows a part ( 2 , 3 ) having a main body ( 4 , 
5 ) and an internal bore ( 6 , 7 ) that is inclined with respect to 
the axis of rotation of the main body ( 4 , 5 ) . The part ( 2 , 3 ) 
includes a linear slot ( 9 ) . 
10151 ] FIG . 2B indicates a part that is similar to that 
shown in FIG . 2A but without a slot . 
[ 0152 ] FIG . 2C indicates another variation on the part 
shown in FIGS . 2A and 2B , in this case where the part ( 2 , 
3 ) includes a helical slot ( 10 ) that runs along and around the 
main body ( 4 , 5 ) . 
10153 ] FIG . 2D shows a part similar to that illustrated in 
FIG . 2B in which the internal service of the bore ( 6 , 7 ) 
includes surface contours ( 11 ) in the form of ridges and 
grooves . 
10154 ] FIG . 3 shows cutaway sections of the parts illus 
trated in FIG . 2 . These cutaway views clearly show the 
inclination of the internal bore ( 6 , 7 ) with respect to the axis 
of rotation of the main body ( 4 , 5 ) of the parts ( 2 , 3 ) . The 
axis of rotation of the main body ( 4 , 5 ) is indicated by 
dashed line 17 in FIG . 3A . The longitudinal axis of the bore 
( 6 , 7 ) is indicated by dashed line 18 . The angle of inclination 
is the angle between these lines , denoted by a in FIG . 3A . 
[ 0155 ] A stalemate view of an adjustable connector ( 1 ) in 
use connecting a first object ( 12 ) in the form of a shaft and 
a second object ( 13 ) is shown in FIG . 4A . A cutaway view 
of the same arrangement is shown in FIG . 4B . These two 
situations are repeated in FIGS . 4C and 4D which show 
exploded views of the situations illustrated in FIGS . 4A and 
4B respectively . In particular , with reference to FIG . 4D the 
first part ( 2 ) and second part ( 3 ) of the adjustable connector 
( 1 ) clearly show the change in orientation due to the inclined 
bores of the two parts ( 2 , 3 ) at this particular setting of the 
relative orientation of the parts ( 2 , 3 ) . 
[ 0156 ] In use the relative orientation of the parts ( 2 , 3 ) is 
first set to the desired orientation . This may be done for 
example by using a look up table to determine the correct 
setting , as indicated by the markings on the parts ( 2 , 3 ) . A 
set of tables may be provided with the various parts , each 
table being specific to the particular inclination of the bores 
within each adjustable connector ( 1 ) . 
[ 0157 ] Once the setting has been arranged , the parts ( 2 , 3 ) 
may be locked together , for example by application of glue 
or preferably using a self - locking mechanism on the main 
body of the second part ( 3 ) in order to lock the first part ( 2 ) 
in position . In other cases the second object to be connected 
( 13 ) is configured to include a self - locked mechanism . In 
these embodiments a tool may be used to open the aperture 
in the second object to be attached ( 13 ) to allow the 
adjustable connector ( 1 ) to be inserted into the aperture . 
When at least partially inserted the tool may be removed 
from the auto locked mechanism causing the object ( 13 ) to 
attempt to return to its normal size and in so doing to clamp 
against the main body of the second part ( 3 ) locking both it 
and the first part ( 2 ) in position . 
[ 0158 ] Similarly , the first object to be connected ( 12 ) may 
include a self - locked mechanism configured to engage with 
the first part ( 2 ) , thus forming a locked connection between 
the first part to be connected ( 12 ) and the second part to be 
connected ( 13 ) via the adjustable connector ( 1 ) . A wide 
range of different orientations is available by setting differ 
ent relative orientations for the first part ( 2 ) with respect to 
the second part ( 3 ) of the adjustable connector ( 1 ) , as 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[ 0142 ] An adjustable connector according to one embodi 
ment of the present invention is indicated by arrow 1 in FIG . 
1 . A first part , indicated by arrow 2 has a main body ( 4 ) and 
an internal bore ( 6 ) . 
[ 0143 ] The main body ( 4 ) is shown in FIG . 1 as a straight 
sided cylinder . The axis of rotation of the main body ( 4 ) is 
an imaginary line running through the center points of the 
main body ( 4 ) . 
[ 0144 ] The bore ( 6 ) of the first part ( 2 ) is inclined with 
respect to the axis of rotation of the main body ( 4 ) . 
10145 ] A second part ( 3 ) has a main body ( 5 ) in the form 
of a straight sided cylinder . The axis of rotation of the main 
body ( 5 ) is an imaginary line running through the center 
points of the main body ( 5 ) . The second part ( 3 ) has a bore 
( 7 ) as a longitudinal axis ( not shown ) that is inclined with 
respect to the axis of rotation of the main body ( 5 ) . 
[ 014 ] The main body ( 2 ) includes marking ( 8 ) to indicate 
the relative orientation of the first body ( 2 ) . 
[ 0147 ] Both of the first part ( 2 ) and the second part ( 3 ) as 
illustrated in FIG . 1A include a slot ( 9 ) in the main body ( 2 , 
3 ) . 
[ 0148 ] The second part ( 3 ) as illustrated in FIG . 1B has a 
main body ( 5 ) without a slot . 
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illustrated in FIG . 5 . The situation illustrated here is similar 
to that shown in FIG . 4 . The axis of rotation for the second 
part ( 3 ) is indicated by dashed line ( 14 ) . In comparison of the 
angle of inclination of the shaft ( 12 ) with respect to the axis 
of rotation ( 14 ) indicates our changing the relative orienta 
tion of the parts ( 2 ) and ( 3 ) with respect to one another alters 
the angle . 
[ 0159 ] Applying marks to the first and second parts of the 
adjustable connector simplifies the setting of the connector , 
as well as providing a degree of precision in the setting . FIG . 
6 indicates one arrangement in which marks , in the form of 
numbers ( 15 ) are placed around the main body ( 4 ) of the first 
part . Similarly marking , in the form of letters ( 16 ) may be 
applied around the main body ( 5 ) of the second part . The 
arrangement shown in FIG . 6 includes a shaft ( 12 ) connected 
to the adjustable connector , and a slot ( 9 ) in the body of the 
first part 
[ 0160 ] An adjustable golf club in which an adjustable 
connector ( 1 ) is used to connect a shaft of a golf club ( 19 ) 
to a club head ( 20 ) is shown in various views in FIG . 7 . FIG . 
7A shows an exploded view of the connector arrangement in 
which the first part ( 2 ) of the adjustable connector ( 1 ) is 
connected to the shaft of the golf club ( 19 ) . The second part 
( 3 ) of the connector ( 1 ) is shown just above the hosel ( 21 ) 
of the club head ( 20 ) . A cover in the form of a ferrule ( 22 ) 
is shown attached to the shaft ( 19 ) . FIG . 7B shows a similar 
arrangement from a different aspect . FIG . 7C is a cutaway 
view through the club head ( 20 ) showing the second part ( 3 ) 
inserted into the hosel ( 21 ) . FIGS . 7E and F show the 
finished arrangement with the shaft ( 19 ) connected to the 
club head ( 20 ) with the adjustable connector ( 1 ) embedded 
to the hosel ( 21 ) . The ferrule ( 22 ) is used to cover the 
connection mechanism and to mask any slight offset there 
may be due to the adjustment mechanism . These views are 
shown in cross section in FIGS . 76 and H . An adjustable 
golf club in the form of an iron is shown in FIG . 8 with the 
adjustable connector ( 1 ) embedded in the hosel ( 21 ) of the 
club head ( 20 ) . 
[ 0161 ] FIG . 9 shows a variety of modifications to a club 
head ( 20 ) including the provision of a slot ( 23 ) through the 
body of the hosel ( 21 ) so that the hosel may be used as a 
self - locking mechanism . Also shown in the plan view of a 
hosel in FIG . 9B is an aperture through the hosel which is 
tapered ( see FIG . 9B ) and , in FIGS . 9A and D an aperture 
in the hosel which is non - circular . A hosel ( 21 ) including two 
apertures is shown in FIG . 10 . With reference for example 
to FIG . 10B a first aperture ( 24 ) configured to accept the 
adjustment mechanism ( not shown ) and a second aperture 
( 25 ) into which a tool , for example a cam tool , is inserted to 
open the hosel to a size where it can accept the adjustable 
connector . This is one example of how the hosel / club head 
may be used as a self - locked mechanism . 
10162 ] A bearing accordingly the present invention is 
illustrated in use in FIG . 11 . The bearing , indicated by arrow 
26 includes a first part ( 27 ) and a second part ( 28 ) in which 
the parts ( 27 and 28 ) have a similar form to the parts of the 
adjustable connector as illustrated in FIGS . 1 - 6 . The bearing 
includes a bearing support ( 29 ) and is shown in FIG . 11 
attached to shaft ( 30 ) that is free to rotate . The arrangement 
in the bearing is such that the first part ( 27 ) is free to rotate 
with the shaft ( 30 ) . 
[ 0163 ] In use , the relative orientation of the parts ( 27 and 
28 ) may be adjusted as outlined above for the adjustable 
connector in order to realign the shaft ( 30 ) with respect to 

the bearing ( 26 ) ( if required ) . In this embodiment the 
relative orientation of the first part ( 27 ) to the second part 
( 28 ) is fixed and a third part , such as a sleeve is inserted into 
the bore of the first part ( 27 ) so that the sleeve may freely 
rotate with the shaft ( 30 ) . The axis ( 31 and 32 ) shown as 
dash lines in FIG . 11 indicate the normal main axis of a 
bearing . 
[ 0164 ] In embodiments where the first part ( 27 ) is freely 
rotatable in the bore of the second part ( 28 ) the bearing may 
self - center as the shaft spins through the action of the 
restoring forces of the shaft that may arise due to any 
misalignment or unbalancing of the shaft or any weight 
attached to it which causes the first part ( 27 ) to re - orientate 
with respect to the second part ( 28 ) to bring the bearing back 
into alignment . 
10165 ] Aspects of the present invention have been 
described by way of example only and it should be appre 
ciated that modifications and additions may be made thereto 
without departing from the scope thereof as defined in the 
appended claims . 

1 . An adjustable connector for connecting and orienting a 
first component with a second component , the adjustable 
connector comprising : 

a first part having a generally cylindrical body that 
includes : 
an external surface disposed about a first longitudinal 

axis , the external surface operative to be secured 
within a bore provided within the first component ; 

an internal surface disposed about a second longitudi 
nal axis and defining a first bore , the internal surface 
including a first rotation limiting feature ; 

a second part at least partially nested within the first bore , 
the second part having a generally cylindrical body that 
includes : 
an external surface disposed about a third longitudinal 

axis , the external surface defining a second rotation 
limiting feature ; 

an internal cylindrical surface disposed about a fourth 
longitudinal axis and defining a bore operative to 
receive a portion of the second component ; 

wherein the external surface of the second part is com 
plimentary to the internal surface of the first part such 
that : 
the second part is inhibited from rotating within the first 

bore due to a mechanical engagement between the 
first rotation limiting feature and the second rotation 
limiting feature ; 

the second part may be withdrawn from the first bore 
via a translation along the second longitudinal axis ; 
and 

the second part may be oriented within the first bore in 
any of a plurality of different orientations . 

2 . The adjustable connector of claim 1 , wherein the 
second longitudinal axis is disposed at an angle relative to 
the first longitudinal axis . 

3 . The adjustable connector of claim 2 , wherein the third 
longitudinal axis is disposed at an angle relative to the fourth 
longitudinal axis . 

4 . The adjustable connector of claim 1 , wherein the third 
longitudinal axis is disposed at an angle relative to the fourth 
longitudinal axis . 
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5 . The adjustable connector of claim 1 , wherein each of 
the first rotation limiting feature and the second rotation 
limiting feature comprise a spline , a key detail , or a ridge 
and groove . 

6 . The adjustable connector of claim 1 , wherein the first 
component is a golf club head and the second component is 
a golf club shaft . 

7 . The adjustable connector of claim 1 , wherein the 
external surface of the first part includes a third rotation 
limiting feature that is operative to mechanically engage 
with the first component . 

8 . The adjustable connector of claim 7 , wherein the third 
rotation limiting feature comprises a spline , a key detail , or 
a ridge and groove . 

9 . The adjustable connector of claim 1 , further comprising 
a ferrule operative to extend around the second component 
and to cover at least a portion of the second part . 

* * * * * 


