- 1 - "OVERSI ZE SHAFTS FOR GOLF CLUBS Background This invention rel at efﬁ"é“" cos

shafts for golf clubs, and, nore particularly, to shafts which have reduced
torque. Torque is a neasure of the ability of.a golf club shaft to resist
twi sting about the axis of the shaft. For_ gxanple, if the grip end of a

golf*club is clanped in a vise argigkiezE |seRBPEadGorScddi BEGeg €l ative to the
shaft axis, the degree of rotation of the clubhead indicates the torque of

the shaft. Flex is another physical characteristic of a golf club shaft.
Fl ex indicates the anpbunt a shaft bends or Bd«xgdsindluring a golf sw ng

before the shaft straightens, out on [ npact with a golf | 1.. Flex_.can be
denonstrated by standi gg'é‘ ssﬁﬁ'ﬁ‘t% fF%g'?ﬁSyEan}f%gsf?"d‘b?"gﬁﬁlﬁ‘ﬂihiaﬁ‘&'d‘&%’?
on the shaft. The agRufcudhrBgWes NsHaltes Siakh hidi gad@meat BerdueeX ®rqhbeis a

shaft. Both torque and flex affect the performance of a golf club. Wth
respect to torque, BRRSYRSr 8f Fhenahtility 9fasgelrt sdubrbhadF haaaitofvasting he
ball, the nore sidegpl i g DAkl opMchlk HAVR.. WD LERPRCT 1§ Anbl §X5p lefiat
shaft is still fl ex?ng&baCE upono‘)iMn%act vﬁ%t h tieegol f ball, pog\%zrp ieédl%'gta
and the shaft will gekt clbbpis/ cladpedhén shafise taridosble dlybhegbds twmedl ub has

solendeney, Lo, pu | Lue gl 300G ANBLE AL e S Hond ol ge 0" o
clubhead indicates the torgue of the shaft. :
| Flex is another physical characteristic of a golf club
shaft. Flex indicates the amount a shaft bends or "“loads" during
a golf swing before the shaft straightens out upon impact with a
golf ball. Flex can be demonstrated by standing a shaft
vertically on the floor and pushing down on the shaft., The
amount of bow in the shaft indicates the flex of the shaft.
Both torque and flex affect the performance of a golf club.
With respect to torque, the more a shaft is twisted as thé
clubhead contacts the ball, the more sidespin the ball will have.
With respect to fléx, it ﬁhe shaft is still flexing back upon
impact with the golf ball, power is lost and the shaft wily.feel
whippy. If the shaft unloads too soon, the club has a tendency
to pull the ball and the shaft will feel stiff. It is important

to match the torgque and flex of a shaft to optimize performance.

Summary of the Invention

The invention increases the torgue of golf shafts while
maintaining desired flex, weight, and balance of prior shafts.
The tip end of the shaft which is attached to the clubhead is
made larger than prior shafts to provide increased torque. The

length of the tip end is selected tc provide the desired flex.

ag tion of.-the Draw

The invention will be explained in conjunctioﬁ with the



Summary -of the Invention The invention increases the torque of golf shafts
whil e maintaining desired flex, weight, and bal ance of prior shafts. The
tipend of the shaft which is attached to the clubhead is nade | arger than
prior shafts to provide increased torque. The length of the tip end is
selected to provide the desired flex. Description of the Drawi ng The

i nvention will be explained in conjunctiem2w th the -2- encl osed

drawi ng, in which_ -- Fi g spective view of a clubhead which is
equi pped with 5"?%3??di%H%§€ fd%ﬁ?gﬂﬁﬁtﬁ the invention; Figure 2 is a view

of a shaft for an ifrogued ub;isFagpeepactiva viekt 6 £relubhend ofhitdhe ishaft of
Figure 2; Figure 4 is a view of a shaft for a wood club; Figure 5 is a
bottom end vi ewaufipped wids @ shafh dur acgordanggr with jtheydngerkianional vi ew

o | e MASL 3 RSBkt el B b ! o e
7-7 of Figure 6; Figuherd 3 1sai witdvat éaliew 8 ee Fnatbess iFigurel sphead

Figure 4 is a view of a shaft for a wood club;

Figure 5 is a bottom end view of the shaft of Figure 4;

Figure 6 is an elevational view of an iron clubhead which is
adapted to be attached to the shaft of Figure 2; .

Figure 7 is an-end view of the hosel of Figure 6 taken along
the line 7-7 of Figure 6;

Figure 8 is an elevational view of another. iron clubhead
which is adapted to be attached to the shaft of Figure 2;

Figure 9 is a side view of an adapter for attaching a shaft
+o the clubhead of Figure 8; and '

Figure 10 illustrates a shaft formed from composiée
material. '

Dasc on of Specific Embodimant )

Referring to Figure 1, a golf club 11 includes a clubhead 12
and da.shaft 13. The shaft includes a tip end portion 14 whién is
attached to the clubhead and a butt .end portion 15. A
conventional grip 16 is mounted on the butt end portioen.

Figqure 2 illustrates a shaft 18 which is suitable for use
with an iron club. The shaft ihcludés a generally cylindrical
tip end portion 19, a plurality of generally stepped portions 20
through 24, and a generaliy cylindrical butt end portion 25. The
inside and outside diameters of each of the shaft portions 19-25
are substantially constant throughout the length of each portion.

The outside diameters of each of the shaft portions is
indicated in Figure 2. The outside djameter of the tip portion

19 is 0.500 inch; and the outside diameter of the butt portion 25



mhichris'adapted to be attached to the shaft of Figure 2; Figure 9 is a
side_view of an adapter for attaching a shaft to the clubhead of Figure 8;
and Figure 10 illustrates a shaft forned from conposite nateri al

Descri ption of Specific Enbodi nent Referring to Figure 1, a golf club 11

i ncludes a cl ubhead 12 and a shaft 13. The ghaft includes a tip end portion

14 which is attacied.e0ot Hieci.l Ubheashtalde adfidete@BdoP Aitel SBepfed :Q’ortions 20-
conventional grip 16 is nounted on the butt end portion. Figure 2

illustrates a sha¥4 vagywfirem G.518 kq #F80f chuge wndicatiedi r ofhe |toBeramres
shaft includes a general cylindrical ti nd portion 19, a plurality of
general |y steppecf%ﬁ ﬁ" ‘%ga%efﬁr?ﬁfgl? 2% P%Fﬁt? ge&g §|“ICB'cyI i ndrical butt
end portion 25. The iBpfbdsiAdeCs seterdb A et bate! pdiddnOls (dhvelitional.
portions 19-25 are substantially constant throughou % the |l ength of each

portion. The out mcdevdranateemtaidemhmetet et shaf tipeorktdos is subgtantiedly
in Figure 2. The outside dianmeter of thg P ortion 19 is 0,500 inch, and

t he outside di and@@&Pess *ha 1R pu of sthe £ip pEELON L The
out si de di amet er %o%ek’@fox%le%ﬁﬂs PQiiicAN$s Xpically about 3/8 inch.

Preférably, the outside diameter of the tip portion is greater
than 0.45 inch, and more preferabiy at least about 0.500 inch.

Referring to Figure 3, the tip portion has an outside
diameter D of 0.500 inch and an inside diameter 4 of 0.462 +
0.0025 inch. The wall thickness t of the tip portion is within
the range of 0.0175 to 0.020 inch. If the tolerance for the
outside diameter is considered, the wall thickness is within the
ra'nge of 0.0165 to 0.021 inch.

~ As described in U.S. Patent No. 4,555,112, increasing the
outside and inside diameters of a shaft and decreasing the wall
thickness can provide a higher polar moment of inertia without
increasing the weight of the shaft. A shaft with a higher polar
moment of inertia will twist less and.have higher torque.
However, the particular iron club shaft described in the patent
had an outside diameter of 0.355 inch at the tip end 16 and an
oﬁtside diameter of 0.400 ipch at the upper end of the tapered
tip portion.

The shaft 18 illustrated in Figure 2 has a length of 40
inches, which is the standard length of a shaft blank which is
used for a set of irons. The length of each of the shaft
portions is indicated in Figure 2. The length of the tip portion
is 16 inches, and the length of the butt portion is 9 inches.

~-The standard shaft length for iron clubs varies from 39-1.2
inches_ for a No. 2 iron to 35~1/2 inches for a pitching wedge as

shown in Tahle I.



24 vary from0.515 to 0.580 inch as indicated. The tol erances for the
dianeters are preferably [err] 0.002 inch. The outside dianeter of the butt
portlon i s conventional. However, the outside diameter of the tip portion
is substantially larger than the outside dianeter of the tip portion of
conventional clubs, which is typically abot -3/8 inch. Preferably, the
outside dianeter of the tip portion is greaﬂ@PIFHﬁn 0.45 inch, and nnre
preferably at |east about 0.500¢id3ch. Referring to F'Qﬁﬁftf%fﬂ%?ﬁ

portion has an outside dianeter of 0.500 inch and an 1 nsi |aneter d of
0.462 [err] 0.0025 inch. The wall2thickness t of the tip paxe<ti/@n is within
the range of 0.0175 to 0.020 incH® |If the tolerance for th¥® outside

di aneter is considered, the wall 3 hickness is within the r Ii{ of 0.0165 to
0.021 inch. As descrlbed in U S FPatent No. 4,555,112, in fyy/ ng the
outside and inside dianeters of g shaft and decrea5|ng t hegwa ﬁ t hi ckness
can provide a higher polar noments of inertia without incressiiyg the wei ght
of the shaft. A shaft with a hlqgfr pol ar norment of inerti¥wll tw st |ess

and have hi gher torque. However ®® he particular iron club ¥## described
in the patent had an outside diameter of 0.355 inch at the tip end 16 and

an outside dianmeter ofrih 4@@rtnéh FAGukES2 WaARCHe SRSbP iEokNSL 1 %&e"tﬁd itdhs of a
portion. The shaft 18 illustrated in Figure 2 has a | ength of
set by cutting the tip portion 19 to provide the desired overall
shaft length. For example, for a 2 iron, 1/2 inch ié cut from
the tip portion 19. For a 3 iron, 1 inch is cut from the tip
portion. Each shaft would have comparable flex and would have
increased torque compared to prior shaftg.

The dimensions of the shaft of Figure 2 were selected to
provide the same flex, kick point,'and weight as a conventional .
True Temper Dynamic S 300 shaft with a stiff flex. The .
dimensions of the shaft portions can be changed to provide
different flexes, kick points, etec. ﬁowever, it is desiraple to
maintain the outside diameter of the tip portion at about_b.soo
inches. '

As the overall length of the shaft is reduced by reducing

- the length of the tip pottion, the frequency of the shaft
changes. If a graduated frequency is desired for all of the
clubs of a set, the weight of each of the shafts of the set
should be maintained constant.

If desired a separate shaft can be used for each club of a
set so that the weight or other properties of the shaft for each
club can be selected as desired. For example, if it is desired
to make the weight of the shaft for each club the same, then the
wall thicknesses of the shafts can be varied so that the weight

remains constant as the shaft length decreases. Alternatively,

the lengths of the tip, butt, and stepped portions could be



i nches, which is the standard length of a shaft blank which is used for a
set of irons. The length of each of the shaft portions is indicated in
Figure 2. The length of the tip portion is 16 inches, and the |l ength of the
butt portion is 9 inches. -The standard shaft length for iron clubs varies
from39-1 2 inches for a No. 2 iron to 35-lég_inches for a pitching wedge

s i?g\l\g in Tabl &panged €& malth®Rin a,gopstant weight regdtdlbsk W tﬁa&%i‘ i%“?%g

38 6 Figure 6 ilPdsthfate$ an iron clubhead 27 which is @dated to
36-1/2 9 36 PW 35-1/2
The shaft of Fi gleeagtagheddoythel shattapf Digurge2; r Sihe glubhead 2Fyinciudesga

teQSrr;): 21 p](c):)';i gnzjé?zp%%?g%)r\éilﬁgétﬁg?e Sp%%%{icr:g?% Ya%rdalal hosshealf t29|.e cEJle've';?rbecause
the diameter of the tip end of the shaft 18 is larger than
conventional shafts, the hosel 29 is adapted to be inserted into
the shaft rather than inserting the shaft into the hosel.

The hosel 29 includes a lower portion 30 which has an
outside diameter substantially the same as the outside diameter
of the tip portion 19 and an upper portion 31 which has an
outside diameter slightly less than the inside diameter of the
tip portion 19. The upper portion is provided with four
longitudinal grooves 32 for receiving epoxy which is used to
secure the shaft over the hosel. An.annular shoulder 33 joins .
the upper and lower portions of the hosel.

In the particulér embodiment illustrated, the outside.
diameter of the lower portion 30 was 1/2 inch, and the outside
diameter of the upﬁer portion 31 was 0.460 inch +0.000, -0.002.

The outside of the shoulder 33 had a radius R, of 0.010
inch, and the upper end of the hosel had a radius R, of 3/32
inch.. The length L, of the upper portion 31 was 1-1/4 inch, and
the length L, of the hosel between the top of the hosel and the
radius at the heel 34 of the clubhead was 1-1/2 inch. The inside
diameter of the tubular hosel was 1/4 inch. The epoxy grooves 32
were 0.020 iﬁbh wide and 0.010 inch deep. .

Figures 8 and 9 illustrate an alternafe structure for
attaching the shaft 18 to an iron clubhead. A clubhead 37
includes a blade portion 38 and a tubular hosel 39. The hosel 19
has an outside diameter substantially the same as the outside
diameter of the tip portion of the shaft. A shaft adapter 40
(Figure 9) includes a small diameter portion 41, a large diameter

portion 42, and an annular shoulder 43. The diameter of the



the tip-portion 19. For a 3 iron, 1 inchis cut fromthe tip portion. Each
shaft woul d have conparable flex and woul d have increased torque conpared
to prior shafts. The di nensions of the shaft of Figure 2 were selected to
provi de the sane flex, kick point, and weight as a conventional True Tenper
Dynami c. S 300 shaft with a stiff flex. The dinensions of the shaft portions

can be changed 1 0pBEOMIG2I4L AIERLALL OGS enk! Snd AsNERe fHislae! BRler b

is desirable to aln the outsi ter the tip portion at about

0. 500 inches. As the Hoselabh, | aryitheodidnateshof tthes portimed2bys ratistangiiing,
| ength of the tip portion, the frequency of the shaft changes. If a

gr aduat ed f|'equen593i%PNﬁeéFrEkFf#ﬂﬁiﬁfldﬁgmeFﬁﬁ ef (e B¥Pz¥9§gﬁ9nt?ﬁaFHSiQh%fQﬁ

each of the shaftg of . thi 5g$t°§rl?‘lélhg}é$'§'b iQ;a;de}}es(lggggifaﬁ‘%ﬁg%ae&g%{sr gﬁea

separate shaft can DeUSe or- eac of 7a s

other properties gitdiitr ahahétdrdy ooehe HipbpeAKidie ane! ertd ®dsas. desired. For
exanple, if it is desired to nmake the weight of the shaft for each club the

same, then the wall tfhekpdaptayr ppriiensHaf apd cth aye pravidedseithapirad
T s B 3n 4 AR oA 45052 ) L5004 Yt e
. for better epoxy adhesion. The adapter is advantageously formed
from titanium, which is strong yet lightweight.

In one specific embodiment, the overall length of the
adapter was 2-3/4 inch, and the lengths of the portions 41 and 42
were 1-1/4 inch and 1-3/8 inch, respectively.

The shaft is attached to thelclubhead by coating the end
pértions 41 and 42 of the adaptor with epoxy and inserting them
into the hosel and shaft, respectively.

Figure 4 illustratés a shgft blank 50 for a wood-type golf
club. The shaft 50 is similar to the shaft 18 except that the
overall length of the shaft 50 is 45 inches, and the lengths of
the tip and butt portions 51 and 52 are slightly different as
indicated in the drawing. The outside and inside diameters of
the tip portion 51 are the same as the diameters of the tip
portion 19 of the shaft 18.

A set of wood~type clubs can be formed by cutting the tip
portion 51 of the shaft 50 to provide the desired overall shaft
length for each club of the set. The shaft can be attached to a
wood-type clubhead in the same as described for an iron clubhead.
For example, metal woods are conventionally cast with a tubular
hosel. The hosel can be sized to be inserted into the tip end of
the shaft, or an adaptor like the adaptor of Figure 9 can be
used.

The particular shafts illustrated in Figures 2 and 4 are

steel shafts. However, shafts can also be made of other



-5- ¢hanged to maintain a constant weight regardl ess of shaft |ength.
Figure 6 illustrates an iron clubhead 27 which is adapted to be attached to
the shaft of Figure 2. The clubhead 27 includes a conventional bl ade
portion 28 and a hosel 29. However because t he di aneter of the tip end of

the: shaft 18 is I “ﬁ&P?Q H}Q'@cﬁ Qﬁmitnﬁ.g gﬁﬁ.%ln fo t‘ﬁdapt ed to

be inserted |nto an 1 nserting t e hosel .

The hosel 29 i nclmsatéemercqa@bkiw mitevhard idude fidexsdguch aeyeaphite,
substantially the sane as the outside dianeter of the tl$ portion 19 and an
upper portion 31 E#wlew hherem efg. sard uesifet e‘ihasﬂtﬁgm“F%/ reBsCoRRasitee

i nsi de di aneter of_.the ortion. .19. Th er._po i VI de
four | ongitudinal ﬂﬁfd‘\?g g‘%‘g ‘%%‘F’-’?%%&Wﬁﬁ"&%‘&ﬁ? tﬁge C{-[ g gn? g’e
the shaft over theid10sehqud RNAYL@st.utaul &okay eaoa_mafsg ¥ORfda ndml Over
portions of the hosel. In the particular enbodiment illustrated, the

out si de di anet er asmpoisdteoraterdedt i cWhESOuhasdd;_/@aInﬁthl; afnheheuth iepddBs was

di aneter of the upper ortl on 3 0. 0] -Q.002, The OUtSI de
of the shoul der 4924 ?&‘-a&’lﬁ%%{‘%r?‘}tsdnéeod ”CP eﬁc g%ﬁjtgﬁee%ﬁgr VBfdO o100
the hosel had a rggipgus R2 of 3/32 inch. The length [err] of the upper

portion 31 was 1-1/4 inch, and the length [err] of the hosel between the
top of the hosel and wWhéle in the foregoing specification a detailed description

of a specific embodiment of the invention was set forth for the

purpose of illustration, it will be understood that many of the

details herein given may be varied considerably by those skilled
in the art without departing from the spirit and scope of the

invention.



radi us at the heel 34 of the clubhead was 1-1/2 inch. The inside dianeter
of the tubular hosel was 1/4 inch. The epoxy grooves 32 were 0.020 inch

wi dé and 0.010 inch deep. Figures 8 and 9 illustrate an alternate structure
for attaching the shaft 18 to an iron clubhead. A clubhead 37 includes a

bl ade portion 38 and a tubul ar hosel 39. The hosel 39 has an outside

di aneter substantially the sane as the outgjde dia ' I on

of the shaft. A shaft adapter 40 (Figure 9)° includes '
portion 41, a |arge diIa®EAEM: portion 42, and an annuuglﬂ ! amhmthe
di aneter of the -6- portion 41 is substantially t LASH raisi de

di aneter of the hosel 39, and the dianeter of the portion 42 is
substantially the sanmg as §hg,JdSid [ t f €t d :

shaft. The dianeter of the Qﬁ’mﬁ%dgrgieg su S?%llllé)'i g?’?ys%%% gg%hg;h ﬁ.}gggﬁgny
out si de di anet er segifiridrdcal peipporofomat aheitstsend dhe adepeedlporti ons 41
and 42 are provided with spiral epoxy grooves 44 and 45, and the adapter

may al so be sandbFEsEFiFat Mt ep PEaBhRIBE eMfe Hita Sl PP%tion having
advant ageously ! OfdekeChal diditetihe WileaBok St 8045 Yhier,' UL Siellhe ' N

one specific enbodi nent, the overal [ I'engt
diameter of the butt portion being greater than the outside

diameter of the tip portion.

2. The shaft of claim 1 in which the outside diameter of
the tip portion is about 0.50 inch.

3. The shaft of claim 2 in which the length of the tip
portion is wityin the range of about 11.5 to 20 inches.

4. The shaft of claim 1 in which the length of the tip
portion is within the range of about 11.5 to 20 inches.

5. The shaft of claim 1 in which the shaft includes a
plurality of generally cylindrical stepped portions of increasing
outside diameters between the tip portion and the butt portion.

6. A golf club comprising a clubhead and a shaft attached
to the clubhead, the shaft having the shaft having a generally
cylindrical tip pdrtion at a first end and a generally
cylindrical butt portion at a second end, the tip portion having
an outside diameter of greater than 0.45 inch, the outside
diameter of the butt portion being greater than the outside
diameter of the tip portion.

7. The golf club of claim 6 in which the outside diameter
of the tip.portion is about 0.50 inch.

8. The golf club of claim 7 in which the length of the t:p
portion is within the range of about 11.5 to 20 inches.

9. The golf club of claim 6 in which the length of the t:p
portion is within the range of about 11.5 to 20 inches.

10. The golf club of claim 6 including a shaft adapter



adapter was 2-3/4 inch, and the | engths of the portions 41 and 42 were-

1-1/4 inch and 1-3/8 inch, respectively. The shaft iiu

cl ubhead by coating the end portions 41 and 42 of th mamg"mmmﬂgﬁoxy
and inserting theminto the hosel and shaft, respectiVel §. Figure 4%

il lustrates a shaft blank 50 for a vvood-typiqgolf club. The shaft 50 is

Tk L 3kt SO A Y Loty 8 At

45 inches, and the lengths o e tip and
slightly different @sicindiscdhesrtiad thto ditanitig. pdihtclonubgi tlea ashefknsi de
di anmeters of the tip portion 51 are the sanme as the dianeters of the tip

portion 19 of the shik¢ He gokbclyp abstkalpdocirpdichntin Fieide dlameter
cutting the ti po@o{:lts%q%pﬁéog{:i%xﬂeissQﬁ;&tr%o.5t0018§8}” de the desired overall

shaft | ength for eac € se he “shart can be attached to a

wood-type clubhead ifrlhensagslfT1deses id1dn’ 01 &0 WhieR thaliisdde dQimeter
exanpl e, netal woods are conventionally cast with a tubular hosel. The
hosel can be si 2Edtk® W@ pAsBiAeds Rithimdhe pangr| off abpet h460, toro o465
adaptor |ike thghgﬁiapt or of Figure 9 can be used. The particul ar shafts
illustrated in Figufres 2 and 4 are steel shafts. However, shafts can al so

be nmade of other 13. The golf club of claim 12 in which the length of the
tip portion is within the range of about 11.5 to 20 inches.

14. The golf club of claim 11 in which the length of the
tip portion is within the range of about 11.5 to 20 inches.

15. The golf club of claim € in which the shaft includes a
plurality of generally cylindrical stepped portions of increasing
outside diameters between the tip pértion and the butt portion.

_ 16. A set of golf clubs, each golf club in the set having a
clubhead and a shaft attached to the clubhead, each club having a .
clubhead with a different loft anéle and a shaft with a different
length, the length of the shaft decreasing as the loft angle of
the clubhead increase, each shaft havingfa generally cylindr}cal
tip portion at a first end, a generally cylindrical butt poftion
at a second end, and a plurality of generally cylindrical stepped
portions between the tip portion and the butt portion, the tip
portion having an outside diameter of greater than 0.45 inch, the
outside diametér of the stepped portions increasing from the tip
portion to the butt portion, the outside diameter of the butt
portion being greater than the outside diameter of the stepped
portions, the length of the tip portion decreasing as the loft
angle of the clubhead increases, and the length of the stepped
portions being substantially constant throughout the set.

"* 17. The set of golf clubs of claim 16 in which the outside
diameter of the tip portion of each shaft is about 0.50 inch.

. 18. The set of golf clubs of claim 17 in which the length



-7- rconventi onal ' ch.as alum num titanium and conposites.
Conposite nmateri aﬁmﬂgjﬂ@ ﬂ,’”u"guch as graphite, Kevlar, boron etc. and
resin. Shafts made ®™ro Weterial are generally snoot hly tapered
fromthe butt end to the tip. F gure 10 illustrates a tapered shaft 55

formed from conposite erial;, The o -dd0 i aneter of .th ti .end_ 56 was
0. 600 inch, and t‘?fetBBP?in(?‘iﬁt&ﬁﬁt Rethe 52248 %g %&goggt% tI°ngﬂ.
While in the foregpiag,specification a detailed description of a specific
enbodi nent of the invention was set forth for the purpose of illustration,

it will be understoodiphatTheametodst idedfdelubsd othelaim i isnwinkch theviengith
considerably by those skilled in the art w thout departing fromthe spirit

and scope of the 9¥Bat Fp Portion ig withiythe range 9% apgRt 13y§ £ocRlh, the

shaft having a gqg&&ggly cylindrical tip portion at a first end and a
general ly cylindrical butt portion at a second end, the ti ortion havin
PP 1 ng
20. The set of golf clubs of claim 16 in which each golf

club includes a shaft adapter attached to the clubhead and having
a generally cylindrical outer end which is inserted into the tip
portion of the shaft.

21. The set of golf clubs of claim 20 in which the outside
diameter of the tip portion is about 0.50 inch.

22. The set of golf clubs of claim 21 in-which the inside
diameter of the tip portion is within the range of about 0.460 to
0.465 inch.

23. The set of golf clubs of claim 22 in which the length
of the tip portion of each shaft is within the range of 11.5 to
16 inches.

24. The set of golf clubs of claim 21 in which the length
of the tip portion of each shaft is within the range of 11.5 to
16 inches. ’

'25. A method of selecting shafts for a set of golf clubs,
each golf club. in the set having a clubhead and a shaft attached
to the clubhead, each clubhead having a different loft angle and
a shaft with a different length, the length of the shaft
decreasing as the loft angle of the clubhead increases, éach
shaft having a generally cylindrical tip portion at a first end,
a generally cyl@ndrical butt port{bn at a second end, and a
plurality of generally cylindrical stepped portions between the
tip portion and the butt portion, the tip portion having an
outside diameter of greater than 0.45 inch, the outside diameter
of the stepped portions increasing.from the tip portion to the
butf portion the outside diameter of the butt portion being



an outside dianeter of greater than 0.45 inch, the outside dianeter of the
butt portion being greater than the outside dianmeter of the tip portion. 2.
The shaft of clarmITn which the outside dianmeter of the tip portionis

about 0.50 inch. laim2 in which the length of the tip
portion is mﬁthl ' ﬂ“ Iﬁ!ﬂ cht 11.5 to 20 inches. 4. The shaft of
claim1 in which ec eng e tip portion is within the range of about

11.5 to 20 inches 5. The shaft of claim 3t1i-h which the shaft includes a
Gi et er s B8 l?cha'?rz e qrussite diheter ot ohe; ShepRSa BasELoBR -
bt ng. t necomRRL il Ay he Mg | DUAdT e | Enl 15" BBFERGn é?etﬁ?- pbars gt

and a_genegalhy s gl Rl de RS £l SEEAGNERE 1henk] BeBOsk O

havi ng an outsi aneter of greater t e out5|de |aneter
of the but kuRtlanHi NN PHE e, t han the outside dianmeter of the tip
portion. 7. The golf club of claim6 in which the outside dianmeter of the
tip portion is about 0.50 inch. 8. The golf club of claim7 in which the

| ength of the t:p portionis wthin the range of about 11.5 to 20 |nches
9. The golf club of claim6 in which the length of the t:p




portion’'is within the range of about 11.5 to 20 inches. 10. The golf club
of claim®6 including a shaft adapter attached to the cl ubhead and havi ng
a generally cylindrical outer end which is inserted into the tip portion of
the shaft. 11. The golf club of claim10 in which the outside dianmeter of
the tip portion is about 0.50 inch. 12. The golf club of claim211l in which
the inside dianeter of the tip portion is within the range of about 0.460
to 0.465 inch. 13. The golf club of claimif2 in which the length of the tip
portion is within the range of about 11.5 to 20 inches. 14. The golf club
of claim11 in which the length of the tip portion is within the range of
about 11.5 to 20 inches. 15. The golf club of claim®6é in whifEjy.the shaft

i ncludes a pIur?h;tﬁ of generally cylindrical stepped portions of

- di

I ncreasi ng outs aneters between the tip portion Fndit he butt T psm.
16. A set of golf clubs, each golf club in the set haying a clubhe d a
shaft attached tggthe cl ubhead, each club having a clybhg¢ad with a
different loft apgle and a shaft with a different Iengthf the | engtihlpof égsn
shaft decreasingfgs the |oft angfFoR the cl ubhead inqreﬁiq;@.oaach == ?
having a general 3 cyl i ndri cal
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tip.portion at a first end, a generally cylindrical butt portion at a
second end, .and a plurality of generally cylindrical stepped portions
between the tip portion and the butt portion, the tip portion having an
outsi de di anmeter of greater than 0.45 inch, the outside dianmeter of the
stepped portions increasing fromthe tip portion to the butt portion, the
out si de dianeter of the butt portion bei greater than the outside

di aneter of the stepped portions, the Ieﬁg?h of the tip portion decreasing
as the loft angle of the clubhead increases, and the |l ength of the stepped
portions being substantially constant throughout the set. 17. The set of
golf clubs of claim 16 in which the outside dianeter of the ti txntion of
each shaft is about 0.50 inch. 18. The set of ﬂglz c?gbs aim 17 in
which the length of the tip portion is mjthf t he ng 3ut 11.5 to
20 inches. 19. The set of golf clubs of claim16 in Mhhﬁ ?gth of the
tip portionis within the range of about 11.5 to 20 inches. 20. "The setfF|gf 10
golf clubs of claim 16 in which each golf club includes a shaft adapter

attached to the clubhead and having a generally cyljJhdrical outer end whie
is inserted into the ti? 56/
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portion of the shaft. 21. The set of golf clubs of claim20 in which the
outside dianmeter of the tip portion is about 0.50 inch. 22. .The set of golf
clubs of claim21 in which the inside diameter of the tip portion is within
t he range of about 0.460 to 0.465 inch. 23. The set of golf clubs of claim
22 in which the length of the tip portion of each shaft is within the range
of 11.5 to 16 inches. 24. The &YRRIDIE HHAFTE| POR GULICCRUBS 21 in which the

|l ength of the tip portion of each shaft is within the range of 11.5 to 16
inches. 25. A nethod of selecting shafts for a set of golf clubs, each golf
club in the set having a cl ubhe%&gg{mj%to the cl ubhead, )
each cl ubhead having a different loft angle and a shaft with a different

| engt h, the | engt hAogothelyhashaticdsenedviglags wihh ingdreased| toxgue bat

cl ubhead increases, g shaft _havi a_ general | lindrical tip portion
at a first en® ﬁgﬁ’éﬁ%ﬁﬂ §g8yﬁ“ffd|fi‘n"gﬁl a%ﬁﬁl%of\f!?g%s &Y Eagg%%rﬂpeeﬁﬂf:séqﬂ a
plurality of Yo WrieNgp GHa 38 LoDy helee gt Gad ikRePPL4 i ON
and. the butt %g'ratﬁléﬁ% tfk:lehti p %orti on ﬁ%ﬁ?&oghkg%?gsi dewgigamat gorit I(?Peggié%t er
t han 0. 45 i nclendt he pravidge the desigedoflehe Theppetsistte Qismetemeafecibentip
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increased torque. The shaft can be attached to a ciubhead by
inserting the tip end over a hosel or over a shaft adapter which
is attached to the clubhead. .
-
Has Been Replaced

"l



greater than the outside di ameter of the st epped portions, conprising
varying the length of the tip portion of the shaft of each golf club so -
that the flex of each shaft in the set. is substantially the sane.

W ( Repl acement Sheet)
30 January 1996
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t of the sc

A golf club shaft is provided with increased'torque_but
- substantially the same flex as prior shafts by making thé ocutside
diameter of the tip end larger and varying the length of the.tip
end to provide the desired flex. The outside diameter of the tip
end is larger than the tip ends of prior shafts to provide
increased torque. The shaft can be attached to a cluﬁhead by
inserting the tip end over a heosel or ové_r a shaft adapter which
is attached to the clubhead.
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Figﬁre 2 - is to accompany the abstract when published
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