Title GOLF CLUB W TH | NTERCHANGEABLE HEAD- SHAFT
CONNECTI ON Techni cal Field The present invention
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for interchanging a shaft with a golf club head.
Background Art In order to jpprove their game, golfers
often custom ze their equipnent to fit their
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to golfers. For exanple, a particular nodel of a
drivertype golf club may be offered in several
different loft angles aﬁﬁChlnlcé IEiglgl es to suit a
particular golfer's needs. In addition, golfers can
choos eThstpadsens invghiantelatesra aagol flubyrayimgian mpranedl cpapesgen for
the length of the shaft to suit their swing. CGolf
cintépshangding a stlafiovithshgelficldbridad| ub head conponents to be
easily interchanged facilitate this custom zation
process. One exanpl e i sBWkemued ArtU. S. Pat ent No.
3,524,646 for a Golf Cub Assenbly. The Weel er patent
di scl agesdetofdhptove tHea\pame, gd1fek ioferdditomifthéieequiyedt to fit
both of which are detachable froma shaft. Fastening

?Erﬁculﬂf s gd esh1 euiphRnuRRRFacAids hAWesspeidd bPinctdasing

shaf have i nternal threads, which engage the

ek QAR oftéimﬁ ackd1able %/gcqﬁfg @3r DAk Qsarklawm&{eﬂofoafdri:v@ﬁ
grip and the upper end of the puttér head shank

p%?%l éogflj] élg'lfﬁlﬁ%geo(gfﬁquﬁﬂ%éve}aﬁ]’ glﬁfg?entc'ﬁﬁfahgles-r 291% 1&%\4@& to suit a
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particular golfer’s needs. In addition, golfers can choose shafts, whether metal or
graphite, and adjust the length of the shaft to suit their swing. Golf clubs that allow
shaft and club head components to be easily interchanged facilitate this customization
process.

One example is Wheeler, U.S. Patent No. 3,524,646 for a Golf Club
Assembly. The Wheeler patent discloses a putter having a grip and a putter head, both
of which are detachable from a shaft. Fastening members, provided on the upper and
lower ends of the shaft, have internal threads, which engage the external threads
provided on both the lower end of the grip and the upper end of the putter head shank
to secure these components to the shaft. The lower portion of the shaft further
includes a flange, which contacts the upper end of the putter head shank, when the
putter head is coupled to the shaft.

Another example is Walker, U.S. Patent No. 5,433,442 for Golf Clubs with

Quick Release Heads. The Walker patent discloses a golf club in which the club head
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i ncludes a flange, which contacts the upper end of the
putter head shank, when the putter head is coupled to

5,433,442 for Golf Clubs with Quick Rel ease Heads. The
Wal ker patent discloses a golf club in which the club
headi s secured to the shaft by a coupling rod and a

qig' b&kired®d ﬁl@%ﬁafm}n& conPIng4BPSd LfckQElelBPirt Wl@'ubﬁkg eh®6k the

has external threads that and engage the internal

ctz) V\gﬁ%srﬁ% R%s?@%ﬁﬁam thtrcpaﬂf hMnl egﬁ"g%\}]hg nnt%aﬂtﬁ%acﬁ%ed i {he

e coupling ro I's Inserted into
the hosel |
RSEr e o Tiae PRt o cAbBELda fn ﬁﬁilé%é‘*?f?mto
1§ Fessfadt Evl%»“ﬁepéeeﬁeﬁ%%%cepe;w‘?%% 'ak%‘?v%fh%amemc dpertires
Interchangeable Gol f  C ub Head and Adj ustabl e Handl e
gpdhedipsel th EcaBaihg apisk BHESR®cl oses a golf club with a
qui ck rel ease for detach &69 a club head froma shaft.
The qufitilenpberexampleds Roarkadl piFateat Nofaddiods 9r@8| udi ng a
| ower connector, which is secured in the hosel of the
clntgirhargzable Gatf Ciwb Hendend ddiveieble dlandlofiys¢m ShesReark pateritn
the I ower portion of the shaft. The upper connector
hdislaegd golfelab aithalkjbick adaake fohditachingtarclidehendiftoralalsiaft. The
outward fromthe | ower end of the upper connector. The

Uik reRidd 194 tiohsiede@vRiecopmoRaing & 16vas conrettot, whithri®gcured
therein for receiving the upper connector pin, and a

SRR k& of Ble@Ibead, ﬁﬁ‘cﬁérNd;)[ﬂ& dohecth| whigtads éburedhi thelldveer
shaft is coupled to the ub head, the | ower connector

f}QJr@or{ SR dgfet e Bk coflctd? hi SR aebatlh%tc'ﬁ fﬂl?aft brotiad he

club head. Two further exanples are published
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C?%wer ccolnne*%tor has a slot formed therein for receiving the upper connector pin, and a
separate hole for receiving the ball catch. When the shaft is coupled to the club head,
the lower connector hole retains the ball catch to secure the shaft to the club head.

Two further examples are published applications to Burrows, U.S. Pub. Nos.
2004/0018886 and 2004/0018887, both of which are for a Temporary Golf Club
Shaft-Component Connection. The Burrows applications disclose a temporary
connection that includes an adapter insert, a socket member, and a mechanical
fastener. The adapter insert, which is mounted on a shaft, includes a thrust flange.
The socket member, which is mounted on the other golf club component (e.g., a club
head), includes a thrust seat for seated reception of the thrust flange. The mechanical

fastener (e.g., a compression nut or a lock bolt) removably interconnects the adapter
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fastener. The adapter insert, which is nounted on a
shaft, includes a thrust flange. The socket nenber,
which is nounted on the other golf club conponent

(#is@t andFneCdobtlet RRAMIr. 1 ncludes a thrust seat for seated
reception of the thrust flange. The mechanica

fast engfe ,{ir & tem oﬁfemw%men&uﬁm@ ha deP&GH cf?é%h%)ntages
renova y I nterconnécts the adapterinsert and the

Sp§5|§ qfl cﬁ:lmr that {‘H% iug rheagfly Havi & %@Erﬂ[&ﬁalﬂﬁ?{? Sf(?ﬁ?t%%hment.

conﬁe have veral sadvant ages

Sa B xR LY BB LR P ine
e Rt A e e DALY IEACn L o i ihend o cptimie

distributed in the club head to optim ze mass
pmaﬁ@fqpp@@s HiHids dhe rrigs 2 epsectiong olles sRels Ry g swsfapes for
snal | ing surfaces for centering and reacting to
b@n@rln@anﬁ%ﬁ@ﬁngtﬂmwﬁamﬂ@mt he Invention The present
I nvention provides an inproved club head-shaft
connection for cost-effective custom zation of golf
clubs, while providing golfers with golf clubs that
provi de optimal per fSmaagef thd heet@nnect i on, whi ch
does not require the club head to have a conventiona

hosel ,The padaért snvahti dalprandes ag irhbl e chsSiRad Ehaftagdfinection for
di sassenbly of a shaft fromthe club head. In

aghdi-dteRtive dubBmitaash sthalftclube Nk HradiR §61fé95, WRIEESR dlubs that
golf club provides a larger faying surface between the

Cﬁmgpg[ﬁﬁﬁal PR ceadHl BhnEXORSHHIMEANE h&HEquirt MR club head

reduced wel ght of the present connection enables nore

to have a conventional hosel, enables quick and reliable assembly and disassembly of
a shaft from the club head. In addition, the head-shaft connection of the present golf
club provides a larger faying surface between the components without adding
excessive weight. The reduced weight of the present connection enables more
discretionary mass to be distributed to favorable locations in the club head to enhance
its performance.

One aspect of the present invention is a golf club including a club head, a tube,
a shaft, a sleeve and a mechanical fastener. The tube, which is mounted in the club
head, has a tapered portion, a rotation prevention portion, and an upper end inner
diameter that is larger than the inner diameter at the lower end. The rotation

prevention portion of the tube defines a keyway that has a non-circular configuration.
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including a club head, a tube, a shaft, a sleeve and a
mechani cal fastener. The tube, which is nounted in the
club head, has a tapered portion, a rotation

He Y ig hoBRAES biPDtip BRELAL WRRSThiGNE tHeR MRErEH iA0RESHbe. A
that 1s arger than the inner dianeter at the | ower

nd. The r at j : . WeYe dth(%éd :
B e ron o e R 2 h QBodARal dhorPing'aKEydot ftion. W
confiquration.The s ve: i,S nt e . ' 3
et B e SHEER: MR P R bcfon of
| ower section of the, sleeve includes a frustocaonical
0B $lpeyR 2l HEPPEC Y &eFelyed b GO Ry o o f the
connected to the club head, the frustoconicalgfortioE
dnle- Kby dystpennicabirpraen efiee deexeedends at leaskpavariey e the length of
received in the taperedkgortion and keyway portion, of
ttheelowgbesction e thiertuks todemviidean ipsstapdonriage argpdoqoatagigwith the
extends at | east a quarter of the length of the | ower
Seetrddgortom of e tehebe t o provi de an increased surface
area for contact with the tapered portion of the tube.
Havi n@labing fitfly dteatbed degrdska ipreatentheiabwersnd dnthet dhgects,
above and further objects, features and advant ages

tfBRnROinddldntdpes thereeOwillar dedoynitdidsahssk iskilledinithe pefgnent art
pertinent art fromthe foll ow ng detail ed description

Oforh BR FHINNERY dc1ledERipRIARIT tHenelidrWEdnl ten i Edhjitrkdgon
acconpanyi ng drawi ngs. Brief Description of the

AP 9 olbSivide drswigled rONt plan view of a golf club in
aacordangebﬁpgﬁ one %nbodinent of the present

i nventi on.

Brief Description of the Drawings

FIG. 1 is é front plan view of a golf club in accordance with one embodiment
of the present invention.

FIG. 2 is an exploded perspective view of a portion of the golf club of FIG. 1
illustrating the components of the head-shaft connection, including a sleeve, a tube,
and a mechanical fastener.

FIG. 3 is an enlarged cross-sectional view taken generally along the line 3-3 in
FIG. 1.

FIG. 4 is an enlarged cross-sectional view of the tube shown in FIG. 2.

FIG. 5 is an enlarged cross-sectional view of the sleeve shown in FIG. 2.

FIG. 6 is an exploded perspective view of a portion of a golf club in
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wo b@elesage shaft connecti on,

FIG 2 is an expl oded perspective view of a portion of
the golf club of FIG 1 illustrating the conponents of

and a nechanical fastener. FIG 3 is an enl arged
cross-sectional view taken generally along the Iine
3-3in FIG 1. FIG 4 is an enlarged cross-sectional

Xéc@f@a&fe WilkEanbiBertd@iibnt 6 the feeseht infdronS 1S an

enl arged cross-sectional view of the sleeve shown in

FIG gg. E#scan eﬁlakéd %F)uig%g iR R SIMARE &f FI¥E3 Wl 8E o Af

porti on of a go I naccor dance wit h anot her
elHn‘F @t of the present invention. FIG 7 is an

ENP 81 ged“cr oss- sectional view sinilar to FIG 3, but
of t ngcI f FIG .6. Fl a e

cr osst Set s Bl argfaéfﬁs%fec??fgl Y8 %é’fg’l%% F?] 'ﬁn Igng FI G

9 is an enI arged cross-sectjaonal of .the.sleeye
Shownf I0nS 1 i eeBes KEHaL e 6F TESIEF A VB RS
Invention As shown in FIGS. 1 and 2, a golf club is
general ly designated 20. The golf club 20 has a club
head 22 and a shaft 40 that is coupled to the club
head 22. The SesiMerstsdfor Larrying Opbhg Invgpiéongol f ¢l ub
head with a body 23 having a crown, 24, a sole 26, a
ri bboAs @®warid FEGSs tl rand 2 raggopfl chtbds seheralll éesignateldﬂﬂg Tb¢ gk
30 generally extends along the front of the club head

22b 20 a8 acliteledad 22 dnd32shiaf 46 tHaos ceuydedd theTdheb ledadiB2.hElacklub
body 23 preferably has a hollow interior with an

heddennal wbes8be Boltcl(Ehdad with altRly RERESiingG NGowhe4] 4 leli]a
of the shaft 40.

ribbon 28 and a striking plate 30. The striking plate 30 generally extends along the
front of the club head 22 from a heel end 32 to a toe end 34. The club head body 23
preferably has a hollow interior with an internal hosel 31 (FIG. 3) for receiving the tip
end of the shaft 40.

The body 23 is preferably composed of a metallic material, such as titanium,
titanium alloy, stainless steel, or the like. Alternatively, the body 23 may be
composed of multiple materials, such as a titanium face cup attached to a carbon
composite body. The body 23 has a large volume, preferably greater than 300 cubic
centimeters, and weighs no more than 215 grams, more preferably between 180 and
215 grams. Although the club head 22 illustrated is a wood-type club head, the club
head 22 may also be an iron-type or putter-type club head.

The shaft 40 is preferably composed of a graphite material, however, it may be

composed of a metallic material, such as stainless steel or titanium. Alternatively, the

i ncludi ng a sl eevePCHUS20®(040734
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conposed of nultiple materials, such as a titanium
face cup attached to a carbon conposite body. The body
23 has a large volune, preferably greater than 300

: . | . X
G %o Hl@?{éér gﬁlﬁp}?ﬁ% of 3o hiQardMh&all MBS sl?aﬁao%ﬁﬁiﬁbly

nore pre etween 180 and 215 granms. Althoug

:vhheggh%lbg ehr? @(‘}i g%és Iﬁ%%, éb;égslrgg,%ré efira TR S0 %La% 4§38,

clu ead be an i1ron-type or
putter-type clu . _The shaft 40 is preferably
é%ﬁﬁ%gg%%8F“H” gﬁﬁﬁgég%%¥erial, however, it may be
conposed of a .netallic i al,, such as stai SS .
e ot 15 el cnples F Rl i 27 NG A ehiE i ices
conposed of a hybrid of graphjte apnd_netal. The shaft
Aor evxtssemlydisptsemhly apd regessmblyot g@mns Usfmigation of
nore preferably between 50 grans and 75 grans, and is
rtbsgolplelf 20- dblaprefgregrembedineRieof Shapyengon ;lglslz%%dpmé:éGw and
the club head 22 using a connection 42 that provides
3 thegasnectastnibtiydes ditgmid easiteye 46.dnd emedhenivil\astankede by
facilitating custom zation of the golf club 20. In a
Prefskeveath ie Mooskedrema tipEnd $leofitievsbaft #0NThd dhaft B0 atith dhei steeve
FIGS. 2 and 3, the connection 42 includes a tube 44, a

SAeaamtedGharéuh iather ahetdddmthe hits e nehick 8. mobiedsh e ¢bAbad
is nmounted on a tip end 50 of the shaft 40. The shaft

4 Wint thebRRich] BaURT 46 500UEHE dIcbRE6a6 theitdbel 4360 rédt4lf e lsBalt
in the tube 44, which is nounted in the club head 22.

TAE)Qn &linGath thesiieRGk 248 secures the sleeve 46 to
the tube 44 to retain the shaft 40 in connection with

the cl At i€ Srofel %, RS scbr b SndIR! GEBRAYsuEPIRAR R um

or a netallilC erl ) ucn as al um num

f T |
or titanium, but may also be composed of a suitable non-metallic material. The tube
44 is preferably treated with an anodizing or tiodizing process to improve the surface
hardness and wear resistant properties of the tube 44. The tube 44 may be secured in
the internal hosel 31 of the club head 22 using an adhesive, such as epoxy.
Alternatively, the tube 44 may be integrally cast or formed with the body 23 of the
club head 22. The tube 44 has an upper end 52 that is substantially flush with the
exterior surface of the crown 24 of the club head 22 and a lower end 54 that extends
toward, but not all the way down to, the sole 26 of the club head 22. An opening 56
extends through the tube 44 from the upper end 52 to the lower end 54 and aligns with

an opening 58 in the sole 26.

As best illustrated in FIG. 4, the tube 44 includes a tapered portion 60 and a



or titanium but may al so be conposed of a suitable
non-netallic material. The tube 44 is preferably
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i mprove the surface hardness and wear resistant
properties of the tube 44. The tube 44 may be secured
in the internal hosel 3 1 of the club head 22 using an

adh@&sh ¥Rventivh Porfion BLOXNE tafdrddeoR@Ini 6084 WeatédisrokitHag tHétupper
may be integrally cast or forned with the body 23 of

y
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i S substanti a wth the exterior surface of

: ﬁg b%;d)%\%’\cméirl%%g in?g%%gr? g?&é H?oxb.e %ge ﬁpﬁ)epﬂﬁ 53 olf ﬁlg‘%ﬁbe%gthér%ﬁ%e,

not a the way down to, t
spole 26 of. the club.head 22. An openi 6.extends
i SngRet i R g if ey PRne(Ana S b 3 B 1R Rna 54
end 54 and aligns with an.openi in the sole 26
abhegatation preyrofipn pargion 42, ni‘ihé?‘ lﬁPfe{éﬁﬁe?yt%&@éedzP&ﬁﬁwn@F fanergd 5

tapered portion 60 and arotation prevention portion
rtiorR0, defines & keyyey doraerening apornpf e seskthmths Kenway has
upper end 52 of the tube 44 and provi des a contact
suRdnagirsulanerogsergetion; to grevens rajationpé thegleeyest6 felativayie the tube 44.
described in greater detail below The upper end 52 of
t Abe keybay 4dy haveer dimelity of fimestd, aviHastrattidanElG. 3Bnd #ata
is larger than an inner dianeter D2 of the |ower end
Stéctaddutar bohexhgamal goswedtionon portion 62, which is
preferably | ocated bel ow the tapered portion 60,

def i nemeautcamiayhet Bicludeceianiz e thafasjedtoadiily idverd frem e
46. The keyway has a non-circul ar cross-section to

PEigaNtof fiRttdlel 4aN [Pthe pherfl @AVEdiAHEnt! Bk Aahe6tiPlokited bdibe
44. The keyway may have a plurality of splines 64, as

|l ﬁﬁtfo‘ﬁ}p?&eﬁtfbn%o%ﬁ%. M nthge @E pRVIdREH 8L AairRf which a

hexagonal cross-section. The tube 44 further includes

aerli&ngfqhquectth%Eal @Js?éngrciﬁegtédfh%lda}{gei ME&di e Q}?ening 56

a sufficient distance to prevent the entire mechanical fastener 48 from passing
through, while allowing a portion of the mechanical fastener 48 to extend into the
rotation prevention portion 62.

The sleeve 46, which is best illustrated in FIG. 5, has an opening 68 formed in
an upper end 69 thereof for receiving the tip end 50 of the shaft 40. The sleeve 46 is
fixedly secured to the shaft 40 using an adhesive, such as epoxy. The sleeve 46 has a
lower section 70 that includes a frustoconical portion 72 and a keyed portion 74. The
lower section 70 has a length L, that is preferably between 0.60 inch and 1.0 inch,
more preferably between 0.75 inch and 0.90 inch. The frustoconical portion 72 of the

sleeve 46 is received in the tapered portion 60 of the tube 44 when the shaft 40 is
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sidewal | of the tube 44. hi the preferred enbodi nent,
the flange 66 is | ocated below the rotation prevention

whi ch a portion of the nmechanical fastener 48 rests.
The flange 66 extends into the opening 56 a sufficient
di stance to prevent the entire nechanical fastener 48

fJoQ;ﬁbPﬁﬁtﬁé A6b hda6 Y Iithe MkdcBnicdllpBMioR T2 PreBR4Bly BA adbngiE,
nmechani cal fastener 48 to extend into the rotation

TR AL e Simmngiaitochot ety
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\ S eev_e I S I Xedly secure
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frustaocaonical portion 72 and a keyed poriion 74.. The

| RSN "2 pRPEGY il A< 1geh- éﬁ@???gﬁﬁkle%/&ﬁ%h ?féﬁf‘pgﬁ%%‘s?ly
between 0.60 inch and 1.0 inch, nore preferab

(ROFRCTR RO VI Sia EG91eA HIg CORIORS 2SR Giith ther{aPersd ROFLRTAY af dhe tube
portion 72 of the sleeve 46 is received in the tapered
e {Thisrregion isfthet dompragiiee load pavebetwpen thhelpft 44end Seslugihed!
to the club head 22. The frustoconical portion 72
2efBecaist yf thakrgar tantagt dred bettwieen thesfrimtdcemisd] portien (2 and the
of the length Li of the | ower section 76, nore
pagkerblion 63f thereasd lednecalitidrsdessés, ariath emgedtioh 22 id betteme
enbodi nent of the invention, the length Li of the

| BYWED r&aeCib bektinOmberAPDEOXdTaitebineltidchsi hicddditidftonebeboth
length L of the frustoconical portion 72 is

RN HARE BF the Papdrell PSrifion §018nd RO odoRRARtloA TRImdyibe
frustoconical portion 72 provides a greater the

Z@Q&@%m% SRstYnbik: &%&@ﬁa APEHEDoR A R PPt AnnbfRE ah BRE

his region is the conpressive | oad path between
t %i&gﬁﬁt 40 and the club head 22. Because of the
I

1grger dgﬁ?act area between the frustoconical portion
2 anq"hte lﬂgyed portion 74 of the sleeve 46 has a configuration that is
complementary to the keyway of the rotation prevention portion 62 of the tube 44.
Thus, in FIG. 5, the keyed portion 74 has a splined configuration. Alternatively, the
keyed portion 74 may have a rectangular or hexagonal configuration, similar to that of
the corresponding keyway.

The sleeve 46 has a second opening 76 formed in a lower end 77 thereof. The
opening 76 is formed with internal threads 78 for engagement with external threads on
the mechanical fastener 48. The sleeve 46 is preferably composed of a metallic

material, such as aluminum or titanium. The sleeve 46 is preferably treated with an

anodizing or tiodizing process to improve the surface hardness and wear resistant
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wheondiossgssronent s t han prior art connections.

tapered portion 60, there are I ess |ocalized stresses,
and the connection 42 is better able to react to

addi tion, one or both of the surfaces of the tapered
portion 60 and the frustoconical portion 72 may be
coated with an elastoneric material or other soft,

#@éﬁt{é@()%b Qe 68 ANERE Bned WitB VRBrmhIGRdadb (B8t ish&W)iny b

eyed portion 74 of the sleeve 46 has a

[ I f
TR e sRehb T o oS RAE Y bl b ©
: FIG .5, .the
S o spred g Pl Y B R TH Al SRR E NSRRI fer
have r an ar or hexagonal configuration, simlar
tQ?“EﬁgP g?“??é?%ﬁﬁ?W@spondlng keymay %he sl eeve 46 has
a second opening 76 f 77 ther
The- o GTAITIG TeinT 801 Ll PERRARPII SoPnE S e
(@gsgenent with external threads on the nmechani
72,484 riscs 4600 dhep 1 SPPLREFHIA). SORTD ML e
metal lic material, such as alum numor titanium The
shafed@with theslogyedtemasitsd thereont is thepvinsprtegrintarsiipening S pf the
tiodi zing process to inprove the surface hardness and
weteer 44; ash shaa the freyrdottion 94 of the hleew] 46engagd Sthe Aeprayelf the
liner wwth internal threads (not shown) may be
ptsvd Besion prev&igion peribn §2, 46d fherfrustoponioabportiea’? is Suaintagt
steel liner may include a HELI-COL screw thread
|\i‘/‘i§ﬁt‘h& tapEedp&ibRGY. Tiekhahagiae fhasehicras KERNSIRA& ¢S et
from Al coa Fastening Systens. Assenbly of the golf

Cshéebe 28 THIGhAHEFcPBLRRGAB S PreRRBHCbiMGodel Bf §bddQitddurh Or
the club head 22, and the sleeve 46 to the t|p end 50

Qaflutﬁllﬂgm.s IA@ faovélipm FT@@ 2 dn@ 3,6{}119 négha‘ﬁfcaf A&ener 48 is a screw, such as

a socket screw 80 having a socket head 82 and external threads 84. The socket screw
80 is inserted into the lower end 54 of the tube 44 through the opening 58 in the sole
26 of the club head 22. The external threads 84 of the socket screw 80 engage the
internal threads 78 in the opening 76 at the lower end 77 of the sleeve 46, while the
socket head 82 abuts the flange 66 of the tube 44. An anti-vibration lock-washer (not
shown) may be provided between the socket head 82 and the flange 66 to prevent
loosening or rattling of the socket screw 80.

Because the tube 44 and the sleeve 46 are composed of lightweight materials,
the connection 42 does not add unnecessary weight to the golf club 20. Further, voids
between the various components exist to further reduce weight from this region of the

club head 22. A first void 90 is located between the lower end 77 of the sleeve 46 and

| PICT/US2005/040734
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shaft 40 wth the sleeve 46 nounted thereon is then
inserted into the opening 56 of the tube 44, such that

keyway of the tube's rotation prevention portion 62,
and the frustoconical portion 72 is in contact with
the tapered portion 60. The nechanical fastener 48 is

t HE NarfeR BB BE IR Auble @4t N&scsInB QYR 9s 1odhted PEREEANhCBEChanical
fastener 48 is preferably conposed of steel, titanium

%st@xle&*% BB 1%%?&91"!2! dfﬂle'ﬂ&% Fha06ia3e0 L mehaRiEA

fastener 48 Is screw, such as a socket screw 80

h\géll k]ﬂ%f @on%gcct t42 htﬁagb r t egg %ﬁ‘eeﬁlgtﬁétlof'xm%ﬁgéthgﬁga

Screw O 1s nto ower en
t . in the sole 26 of
‘ﬂ%ﬂﬁ‘#ﬁfﬁmﬁ%’aﬁ p '?'I‘?gs ae?(‘? ?‘h%alfeg? 2$eads 84 of the
socket__screw the i,nter ds .78 in the
pont TGe 261 b oG UdkT Brdes SHRR sk PRGHe dr Qukif o
t he socket head 82 abuts the flange 66 of the tube 44,
e vERt the vigkRsa et WHeT SEIOr GlRsTROntMRANTs G P coppgptipnd2. This is
provi ded between the socket head 82 and the flange 66
timpprtantesince theeeddriiead 2dmay be submagedin waer forueasesedr ew
80. Because the tube 44 and the sl eeve 46 are conposed
ofleaningh tWighioghthe naatieg gaske 93 twatercowld euter intp th thikaded joint and
add unnecessary weight to the golf club 20. Further,
viesudisin bextraviairor thileezivpofithauthreadsrponent s exi st to further
reduce weight fromthis region of the club head 22. A

first TheiheadhaftSonneerineld ahew ye shafth® tb dyvastachvdl frérh the club
the sl eeve 46 andthe flange 66 of the tube 44. A

SIRG@PE aHefla@d With 4 AF@tRANIET A GsIAD1ME BANEIGRDO, the
fastener 48 and the |ower end 54 of the tube 44. The

s%e ; e %9\&’ an ‘ii‘. %@crg\g&f i ﬁletsn:@ve\’%' agiﬁ 'i'enQ(fve@ gﬂ&fg‘ﬁtthé)cgbeﬂl%g 58

providing nore discretionary mass that may bé

'n%ﬁer QOEL%%‘} tﬁe chfbah £Q4 fpl ﬂw@ﬂ:ﬁ’t Ed %%le%l/é)wmgy fﬁ@n Q@ﬁﬁed%%t

of the upper end 52 of the tube 44 and separated from the club head 22. A second
shaft and sleeve assembly may then be coupled to the club head 22.

When a suitable club head and shaft combination is achieved, the connection
42 may be made more permanent by applying a bead 94 of adhesive about the head 82
of the socket screw 80. This adhesive bead 94 would prevent the average golfer from
disassembling the golf club 20 and interchanging components, thereby enabling the
golf club 20 to conform to the USGA and R&A rules of golf. A skilled golf repair
technician, however, would still be able to disassemble the golf club by applying heat
locally to the joint. One of ordinary skill in the art will appreciate that alternatives to

the adhesive bead 94 may also be employed. One example is an adhesive washer that

10
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The golf club 20 may further include a sealing gasket
93, such as an Oring, to prevent the ingress of

42. This is inportant, since the club head 22 may be
subnmerged in water for purposes of cleaning. Wthout
the sealing gasket 93, water could enter into the

118 h5AEe detveéithe S0r6lv h@SWhtand the Glafigetsl. Ahoter EXaBRE i@ sledve
the threads. The head-shaft connection 42 allows the

Sétafifeste tﬁa?istéﬁpl%_ta%w% SR I AR sEleWheh8 tileb@BEnding the

replaced wwth a different shaft. To di sassenble the

?ﬁ%élteé ?Jré{p 86 gagh%nnlgerﬁ? &ﬁﬁtce %ﬁ@t‘%@@ i%il%%?%ﬂlg%ri?gblug

eeve renoved t rougﬁm e openi ng
t .sol 6 t he .cl )
808 g e BL PR BB RS LR R e,
f the tube 44 d. f t l.ub h 22. A
Snetars ey ey L0 o B blefoT e e g
to the club head 22. When a suitable club head and

f¥Vconbi nation is achieved, the connection 42 nmay
be made nore permanent by applying a bead 94 of . . .
adhesiFVeS b iltustratea a@ﬁ@u%wgfm plifgnadiye kamedionddy? g joining a
Thi s adhesi ve bead 94 woul d prevent the average gol fer
f shaftrr@l iosad stedatl 2Ag Théwongestibn ¢4 2ipcldesariebe Ittt e sieran dthapd
conmponents, thereby enabling the golf club 20 to
comédumicsl dasténer IY8GRhamecHREibalrfadtansr I8 igokdmprésspinut ¥d
golf repair technician, however; would still be able
tavitigsresaniblaadd 98 Thelcbmpiessionbyit Apaidythagedveats hre piakédyon
to the joint. One of ordinary skill in the art wll

ARPERGIDL Rith HRleabd B3 MRjuhiéd@ Sn HR tiphad 30l BeBdcv@red haidtdOdith
may al so be enpl oyed. One exanple is an adhesive

WaSRREsivieN@ch 8s &R Bitt RSk YRR tHR]13 6 R A8 @G SéssAthut 96
the flange 66. Another exanple is a sleeve of adhesive
L fatod 15 uRRBALAL BRI whl Pass WhIoRGEAIndd 1R 1R AKALES! The
82, there y bondi ng the
compression nut 96 is then tightened to engage the tube 144, thereby securing the
sleeve 146 inbetween and connecting the shaft 40 to the club head 22.

The tube 144 is preferably composed of a metallic material, such as aluminum
or titanium, but may also be composed of a suitable non-metallic material. The tube
144 is secured in the internal hosel 31 of the club head 22 using an adhesive, such as
epoxy. The tube 144 has an upper end 152 that extends above the crown surface 24 of
the club head 22. Alternatively, the upper end 152 of the tube 144 may be flush with
the crown surface 24. An opening 156 extends along a majority of the length of the

tube 144 from the upper end 152 toward a lower end 154. The lower end 154 of the

tube 144, however, is closed. The inner diameter D; of the upper end 152 of the tube

11



socket screw 80 to the interior surface of the tube
44, Still another exanple is a plug that is inserted

WO mioe/0s3386 openi ng 56 after the socket screw 80pCTg2005/040734
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pl ug, which engages the screw s socket, is the bonded
to interior surface of the tube 44 using an adhesive.
FIGS. 6-9 illustrate a golf club with an alternative

Cﬂﬂﬁ%ﬁit@ﬂhérﬂtge frREr dihdiérT8) adths Mdfer eAP13440 @ cl ub head
22. e connection 142 includes a tube 144, a sl eeve

146 3R RIRERIRN ARkl PRIFROS, inkfifles JOBRETRERBBHIGA 59, o
fastener 1 I's a conpression nut 96 having externa
i Gl e e e

eeve 1

nted on the tip end 5 d.secur theretq w.th

b oS et ey 138 SCRERPe 18 sl et te
146 and conpression nut 96 tﬁéreon is then ipserted

i Ml dor mgagingyibe ptamalireads 98 ST S GATREGSSIOR 1Uh &6 cPefu %o
22. The conpression nut 96 is then tightened to engage
t theeadsl§e of tibe 1¢hare dgmal etbe frgads {1 Hearg potsgied fipm damage that

i nbet ween and connecting the shaft 40 to the club head
293y oqer dunipg storge,insanpfactures atlugtomizaposefdhogoliclweitl | i ¢
material, such as alum numor titanium but may al so
be corifhe sapeired homios Uib, aihich prondese camthit sunfame doriredeivingithe
tube 144 is secured in the internal hosel 3 1 of the
cdléebe MR 6k 13GatadHelvys the c@mba®dh pertios USH Eis: reptidtyprevdndon
tube 144 has an upper end 152 that extends above the

CERNéh 21 ReAeproinateliRe Blvebend @84l oPiBe tbk 184 Al devitids)a
the upper end 152 of the tube 144 may be flush with

thSway ﬁ%c@i‘éfn%%%rt%ﬁ of MR sRBRNI4BI AL 38thMd 586 SustnfHddintent,
majority of the length of the tube 144 fromthe upper

ftﬁg kélylé&%y honeL - Greh BV Gbss&Bioh 26 pre\Té?x? 1t of BRAIedwH 48f

relative to the tube 144. The keyway of the rotation prevention portion 162 illustrated
in FIGS. 7 and 8 is provided with splines 164.

The sleeve 146 is illustrated in FIG. 9. The sleeve has an opening 168 formed
in an upper end 169 thereof for receiving the tip end 50 of the shaft 40. The sleeve is
fixedly secured to the shaft 40 using an adhesive, such as epoxy. The sleeve 146 has a
lower section 170 that includes a frustoconical portion 172 and a keyed portion 174.
The frustoconical portion 172 has a length L, that is at least one quarter of the length
L, of the lower section 170, more preferably at least one third of the length L, and
may be more than half the length L;. The longer length L; of the frustoconical portion
172 provides a greater contact area with the tapered portion 160 of the tube 144. The

keyed portion 174 of the sleeve 146 is configured to complement the keyway of the

12
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WO nvensdBanet er

tube 144, however, is closed. The inner dianeter D of
the upper end 152 of the tubeld44 is greater than the

as illustrated in FIG 8, includes a connection
portion 159, a tapered portion 160 and a rotation
prevention portion 162. The connection portion 159 is

RhiBA ??éb&ﬂ%lkﬁ F{a#ﬁ@n YR efhue ek iBdrafdd e dortiR 1744as a

as interna reads 161 for engaging the externa

d the conpression nut 96. Because the
ﬁg%» n@%ﬂgﬁ? tube 144 are internal, the threads 161

e D IR RS
20. T h
CiHrRB e Wdab o lupe 4 e s Dbsbh S 90 cplfbed

| ocat ed bel ow t he connection portiagn 159. The rotatiaon
prveventip erd Porfithethatt 49 ke sigsuad s Hies QFWeﬂkywecwr‘iMe fhe
end 154 of the tube 144 and defines a keyway

rtépcasid B0 g the shedt 40. Jrhe ¢ip epdh 0 aff tb@s)@ﬁfﬁecanmgmeﬁ?etfﬁ 46 and
previ ous enbodi nent, the keyway has a non-circul ar
chossesion ont %oisph@\iewttect iotosth¢ openinz 166 én the bibe d44.46ch
relative to the tube 144. The keyway of the rotation
pha e kelyahpgotiort 17d0f He2leevd Stengdgedthe Reyta@Sf the tehedh rBtafign
provided with splines 164. The sleeve 146 is

| préwestisrgoetbon 162FIn@ thefrusideenicd] @eitien N 2B isam capenivity the68
formed in an upper end 169 thereof for receiving the

thRr IR 18D, rheeahiaditihrdfis 97 BLthe L&BMBssion tut ¥@4tk Yhen

secured to the shaft 40 u5|ng an adhesi ve, such as

gf@éd wﬂﬂ%eslhféﬁl\éﬁthgeﬂés f@%f ﬁie cOMfecti i 55 69 ted¥e 144 to

des a frustoconical portion 172 and a keyed

R T PR Bt IS
? ]IC,” tr Q%Lvs%ﬁﬁé $r§91t§¥§er}ntb%?ighen%e Wb F44ea§1§ 916 sle%ve M%%% one
composed of lightweight materials that do not add unnecessary weight to the golf
club. In addition, voids are provided in the connection 142 to further reduce weight
from this region of the club head 22. A first void 186 is located between the tip end
50 of the shaft 40 and a bottom surface 168 of the opening 188 in the sleeve 146. A
second void 190 is located between the lower end 177 of the sleeve 146 and a bottom
surface 163 of the opening 156 in the tube 144. A third void 192 is located between
the lower end 154 of the tube 144 and the sole 26 of the club head 22.

The golf club may further include a sealing gasket 93 located between the

compression nut 96 and the upper end 152 of the tube 144 to prevent water and other

contaminants from entering the connection 142. A second gasket 193 may also be

13
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may be nore than half the Iength Li. The |onger |ength
L of the frustoconical portion 172 provides a greater

w@eonbas3s@rea Wi th the tapered portion 160 of Pe&EUS2008040734
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144. The keyed portion 174 of the sleeve 146 is
configured to conplenment the keyway of thetube's
rotati on prevention portion 162. Thus, the illustrated

k3 REEdRReR the kdftofBScomprdRbibA et 96 AR tHgppdrieAd 1 69TdTahe
golf club illustrated in FIGS. 6 and 7 is assenbl ed by

EE%&?ﬂﬁﬂ%}%mﬁgﬁﬂﬁhggm;he tube 144 to the club head 22.
xt,

the conpression nut 96 is placed over the tip

end 5 %V}%{nlatsﬁﬁab?mfa a 4(%}1{1% Q&nﬁhﬁﬁﬁﬂ gs %cé@g#cﬁ ttl'h'%%ﬁhection 142

per manently secure e tip en e shaftt 40.
The ti d 50 of t haf.t 40 ' h

50 R b B e el BELotE e OB
th ing 156 in th be 144, h th he, k d
5 ETOCSLPA % b SPEB LS ' 1 R 00 THEn LY RAY

the tube's rotation prevention portion 162, and the
felastomsaie magesial thafronslayes theandeatsion thesQmprassigR vy 9?*1‘831““% the
tapered portion 160. The external threads 98 of the
compressien wi 9 inacessible ¢o thp averaes galdeard The eever HeS man keriptgeral
threads 161 of the connection portion 159 of the tube
ith the sebugigasketh®3 sidalP8 ongparatet Abe ednnbctivadd2 2Ry alagbe
with the previous enbodi nent, the tube 144 and the
sh&kneord gamanent by epeaslag tf loegtdewef thé headwf teicampressiet nut
do not add unnecessary weight to the golf club. In

abdivel @8 scaifg GRkA 08 tPsverhsine outer wilkofahaiygpet érdr 5242tht 0
further reduce weight fromthis region of the club

hego 442andA Eliyfngta beR &F 2dRBive St tho6adrRE. DesavaRpiicdtids of hdat to
end 50 of F e shaft 40 and a bottom surface 168 of the

I L Sl L
as@gargecp R5h AW tube 144 and a different shaft to be combined with the club head.
From the foregoing it is believed that those skilled in the pertinent art will
recognize the meritorious advancement of this invention and will readily understand
that while the present invention has been described in association with a preferred
embodiment thereof, and other embodiments illustrated in the accompanying
drawings, numerous changes, modifications and substitutions of equivalents may be
made therein without departing from the spirit and scope of this invention which is
intended to be unlimited by the foregoing except as may appear in the following

appended claims. Therefore, the embodiments of the invention in which an exclusive

property or privilege is claimed are defined in the following appended claims.
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surface 163 of the opening 156 in the tube 144. A
third void 192 is | ocated between the | ower end 154 of

golf club may further include a sealing gasket 93

| ocat ed between the conpression nut 96 and the upper
end 152 of the tube 144 to prevent water and ot her
contam nants from enteringythg connection 142. A
second gasket 193 nay also eprovi ded between the top
of th%v j r%§%rgg v 96 and the upper end 169 of the
sl eeve' 148 B RESTHREL ¢ purposes. \Wen a suitable
head an t conbi nation i s achieved, the connection
142 néygﬁé (WERSI"E" per manent, by applying a cover
163 over the exposed portion of the conpression nut

96. The co¥&ibieashis preferably a thin sheath of
rubber or elastoneric material that encloses the

i ndent's ona tube moynisd ésthe eleb herd, B tubghryingan lﬁ@er end with an
conpression nut 96 inaccessible to the average golfer.
Tiheer doweter 188 thay ab émendizmgeter at adawer enfeofdlesube ghedlek et s
93 and 193 or separate. The connection 142 may al so be
niacleding4 eppred patien éndnyrogxidepdiengon hertibm wee roatigepfentihe
head of the conpression nut 96 over the sealing gasket
Pdriich defifing aRefWus having & no@biccut corfgutapiper end 152 of
the tube 144, and applying a bead of adhesive at the
overlap. LogRif APk a¢Rleh® enfvallgaloutited thStub®inthe dyb a
skilled golf repair technician would enable the
GRY@Pression nut 96 to be separated fromthe tube 144
and ‘a different shaft to be conbined with the club

head. Fr Omatslﬁgvefn%u%&(a'ogghé t¥p dnd OF sﬁ‘a\f?ﬁd If%gseh REeSRen the

skilled in e pertlnent a recogni z

O vanc e
ngng% tlhe E)er alowerseetion on of the. sfee{/et 1#:1[}3'13%8 en%}ocﬁ)ﬁ%émt%déor? and a
eyecp peo?t?ond &Sé%rust%ggmcl:aﬁ]po 1cs)’r9 gx'tc?ntdgn%glovl\{lgtap least Q qggr‘?e; 6F tgne length

of the lower section, the frustoconical portion being received in the tapered portion of
the tube, the keyed portion being received in the rotation prevention portion of the
tube, the keyed portion having an external configuration complementary to that of the
keyway to prevent rotation of the shaft relative to the club head; and

a mechanical fastener removably securing the sleeve to the tube.

2. The golf club according to claim 1, wherein the upper end of the tube is

substantially flush with an exterior crown surface of the club head.

3. The golf club according to claim 1, wherein the upper end of the tube extends

15



enbodi nent thereof, and other enbodinents illustrated
in the acconpanyi ng draw ngs, numerous changes,
woraikh5sed | ons and substitutions of equi val ent BCTrEF2008040734

made therein wi thout departing fromthe spirit and
scope of this invention which is intended to be
unlimted by the foregoing except as may appear in the
?Hre%’ﬂe&&n@f’&@xﬂﬁ%fa% af W8T h@waef ore, the embodi nents

the 1 nvention in which an exclusive property or
privilege is clainmed are defined in the follomnng
appended clains.Clains W claimas our invention:

90T She P ATPLAE 13§ uBRR o e,;gbagsﬁgg%ag& et
Bl ot el b E&egwﬁ%e%ﬁee"”%&“wa. Rt ol aP geve

portion and a rotation prevention portion, the
rotation prevention portion defining a keyway having a
non-ci rcul ar configuration; a shaft haV|n% atip en
renov dbF golhelubeearding sl | Fdierein qapieolthe Biop éraﬂdme é&eevc is
sl eeve nmounted on the tip end of the shaft and
diosossd @f batetelismaterialshaf t and the tube, a | ower
section of the sleeve including a frustoconica

portion and a keyed portion, the frustoconical portion
extending along at |least a quarter of the Iength of
tdhe | ahegols elab aaordinge claim 31 witoein edbasparetaf thre thygsratgportion
received in the tapered portion of the tube, the keyed
10 [oTiRd tabe RQitROrIsRehivA Poition bhe Eloévatis atedwaihentelastomeric
portion of the

material.

7. The golf club according to claim 1, wherein a lower end of the sleeve is spaced

apart from the lower end of the tube.

15

8. The golf club according to claim 1, wherein the tip end of the shaft is inserted
into an opening formed in the sleeve, the tip end of the shaft being spaced apart from a

bottom surface of the opening.
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tube, the keyed portion having an externa
configuration conplenentary to that of the keyway to

head; and a nechani cal fastener renovably securing the
sleeve to the tube. 2. The golf club according to
claim1l, wherein the upper end of the tube is

Sgubst é}ﬂ% gﬂkm{b Sécel%lihg\% tciamam ﬁfﬂa& chiRpriSHOMdRAee el
the clu . The go club according to claim1,

"iﬂ ﬁlgéhamtcﬂ%asmgrea[nd?% Qﬁhés% %re%éﬁt g‘#éﬁm}/@f tRd
exterior crown surface o the cl ub hea 4. The gol f
cIu? ding to claim1l, further conprising a

At §§§R%i | ocat ed between the upper end of the
t ube and one of the nechanical fastener and the
sl eeve. 5. The golf club according to claim1l wherein
each of the tube and the, sl eeve i npose
¥t al (Tihe 2pkhelub pegording to plaim Joyhereip dﬁwmgffglytf‘bfméﬁ it
1, wherein at |east one of the tapered portion of the
tthoeluheadt he frust oconi cal portion of the sleeve is
coated with an el astoneric material. 7. The golf club
according to claim1, wherein a |lower end of the
sl eeve is spaced apart fromthe [ower end of the tube.
8L1. Th&hggdIf clob adrosiino dlaiy 11 wher¢imihmclub hedbmeludestaHwsdli the
end of the shaft is inserted into an opening formed in
t e dimpancintddhig theihpsebnd of the shaft bei ng spaced
apart froma bottom surface of the opening.9. The golf
club according to claim1, further conprising an
adhesi ve between the mechani cal fastener and the tube,

]E ﬁet aqieshiY Elub L&VRIU 103 1akif TOWRreiR thelrhRhamRGD Bkt lis a nut
astener.

having external threads, and an upper portion of the tube has internal threads for

engaging the external threads of the nut.

13.  The golf club according to claim 12, further comprising a cover disposed on
the nut, the cover encasing an exposed surface of the nut when the nut is engaged with

the tube.

14.  The golf club according to claim 1, wherein the lower end of the tube is open

and aligned with an opening in a sole portion of the club head.

15. The golf club according to claim 14, wherein the mechanical fastener is a

socket screw having external threads, and a lower portion of the sleeve has internal

17
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10. The golf club according to claim1, wherein the
tube is integrally formed with the club head. 11. The

w@adob/osd3sd according to claim1l, wherein the cbabusmasio40734

10

i ncludes a hosel, the tube being nounted in the hosel.
12. The golf club according to claim1l, wherein the
nmechani cal fastener is a nut having external threads,

at'ﬂgea@snfoya{égémg e ek @haOthreh Mo RS ciRASréwI RS ket E&E\f? ;?_Qiﬁg

for engagi-ng the external threads of the nut.

glggefrteg @th%%g {m 1ﬂ9}}]etsgle?oﬂiomo} aw ctd{‘)rﬂegr?r Conpr i SI ng a
cover t he cover encasing an
exposed surface of the nut when the nut is engaged
with the tube. 14. The golf club according to clain11

rei nd 0 en a
W Fheapl el dionthe odtaim 15 e bfrPRE wy e n
15. The golf club accordin claim1l14, wherei t he
st ghihe Spoketsctew g diedube, Qﬂgeﬁl@@ﬁwg e*feéwtﬁamwak‘sﬂ%? sogket
threads, and a | ower portion of the sleeve has
| ¥¥f%¥-nal t hreads for engagi ng the external threads of
t he socket screw, the socket screw being inserted into
the opening in the sole portion of the club head. 16.
The golf club according to claim15, further
cbhpr iBiegglf alwbackveding/® chérn\iéenhezeih e &ovep pottihe obthe kibe
screw and the tube, the adhesive preventing renoval of
t includsalfahges a heatl of he. sodkeesoged fbuttinglthaftange dihargtht sockk@i m
15, wherein a |ower portion of the tube includes a
f dcNIR secarddqa the@fectdie socket screw abutting the flange
when the socket

18.  The golf club according to claim 16, wherein a lower end of the sleeve is

spaced apart from the flange.
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screw is secured to the sleeve. 18. The golf club
according to claim 16, wherein a |l ower end of the
webmewss3se spaced apart fromthe flange. 19. A pob/iSmbimo734
conprising: a club head; a tube nounted in the club
head, the tube being conposed of a netallic materi al
and having an upper end with an inner dianeter |arger
tlgan an if e cotipdiciger at a lower end of the tube, the
tube including a tapered portion and a rotation
prgventionaaggbégn, the rotation prevention portion
Eelng | ocat e &l ow t he tapered portion and defining a
eyway havi a nonscifc ' L on. f .
naving a ot e Re PERGUASHLS gL LB bty el ittt
cl ub. head; a sl eeve unted. on the tip end of .t he..
Speieis e b Saer 6B YRR FRE e e ondh gL coprig
sl eeve bejng conposed of a .netallic material, a |ower
S GbIGremtolhEs. Jebs RUIRE Pee] PRIPTE R pigfon
portion and a keyed portion, the frustocaqnical_ portion
XEVEREINRPTiNe g refetiqnapseentionietiandieingrloqaled belawdhdtapgred
the | ower section, the frustoconical portion being
rreg@inaed définingvekeyapie havingroronicorqulerf configuratihe, t he keyed
portion being received in the rotation prevention
portion of athud Havioe a tiplead feeyeblpmotntetintbe/fubginghe club
external configuration conplenentary to that of the
keydyay to prevent rotation of the shaft relative to
the club head; and a nechanical fastener renovably
10 securing thglesleagiatet On ktQiptanl Of the shaft and disposed between the

shaft and the tube, the sleeve being composed of a metallic material, a lower section
of the sleeve including a frustoconical portion and a keyed portion, the frustoconical
portion extending along at least a quarter of the length of the lower section, the
frustoconical portion being received in the tapered portion of the tube, the keyed

15  portion being received in the rotation prevention portion of the tube, the keyed portion
having an external configuration complementary to that of the keyway to prevent
rotation of the shaft relative to the club head; and

a mechanical fastener removably securing the sleeve to the tube.

20 20.  The golf club according to claim 19, wherein at least one of the tapered portion
of the tube and the frustoconical portion of the sleeve is coated with an elastomeric

material.
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20. The golf club according to claim 19, wherein at
| east one of the tapered portion of the tube and the

wo paososseni cal portion of the sleeve i s coat edp@i/Ub20851040734

10

15

el astonmeric material.21. The golf club according to
claim19, wherein a | ower end of the sleeve is spaced
apart fromthe I ower end of the tube. 22. The golf

C%jlu b age QSI‘# te aécgrd?ﬁ%h’&b aik? 19, W1RFRA NowReedd dF tl%%‘l’ee@é ist he

isinserted o an opening formed in the
haft being spaced apart

%ﬁggp%{ﬁfokkgﬂg ggggf%gﬁﬁg openi ng. 23. The gol f
club according to claim19, further conprising a
sealing gasket | ocated between the upper end of the
t.ube e of the nmec anl fastener and the.. .
Heevehe @9}? d\*ﬁ éccﬁfﬂ"?g e IC g d c"glﬁ(:ﬁ"hé‘ 1“8 © ‘?%ﬁh? ii}?ﬁ is inserted
further conpri sing an adhesjve F t he necganlcl
fiptota8 PRFNIRMTReLIn thasleeve: the tRd oF e shattRringspargd
of the nmechanical fastener. 25. The golf club
dwttomghrgrebtheloapningd 9, wherein the nechanical fastener
is a nut having external threads, and an upper portion
of the tube has internal threads for engaging the
external threads of the nut.26. The golf club
axsc or dihagolf club hedordidg®tp clafre i 8 furthdn eothpveing sesealingf gatiee
tube is open and aligns with an opening in a sole
P6¢dtddBtvaden tHeaippiriead BEme tubt Bed SrReIf deimtaharficas fasteadr ahd tha
socket screw having external threads, and a | ower
pel.éon of the sleeve has internal threads for
engagi ng the external threads of the socket screw, the
socket screw being inserted into the opening in the
sol e portion of the club head.

24.  The golf club according to claim 19, further comprising an adhesive between
the mechanical fastener and the tube, the adhesive preventing removal of the

mechanical fastener.
25.  The golf club according to claim 19, wherein the mechanical fastener is a nut

having external threads, and an upper portion of the tube has internal threads for

engaging the external threads of the nut.
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27. The golf club according to claim26, wherein a
| ower portion of the tube includes a flange, a head of
W bwspssket screw abutting the flange when t hePGDUE®DS/040734
screw is secured to the sleeve, and wherein a | ower
end of the sleeve is spaced apart fromthe flange.
26. The golf club according to claim 19, wherein the lower end of the tube is open
and aligns with an opening in a sole portion of the club head, the mechanical fastener
is a socket screw having external threads, and a lower portion of the sleeve has

internal threads for engaging the external threads of the socket screw, the socket screw

5  being inserted into the opening in the sole portion of the club head.

27.  The golf club according to claim 26, wherein a lower portion of the tube
includes a flange, a head of the socket screw abutting the flange when the socket
screw is secured to the sleeve, and wherein a lower end of the sleeve is spaced apart

10 from the flange.
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