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BALLISTIC | MPELLER GOLF CLUB 5 TECHNI CAL FI ELD
The present invention pertains to the field of gol f cl ubs: BACKGROUND.-OF-
THE | NVENWDORB2GM4r e are nmany types of golf clubs for direc®CHPSYBERE al ong
the 10 course of play. From a physics standpoint, clubs are used to
inpart a force upon the ball resulting firoma transfer of. kinetic energy.
fromthe club to the ball. The kinetic energy developed in the club results
froma user standing upright, raising the club above the shoul der and -

swi ngi ng dowmmward toward the ball, resting upon the ground or a tee. The
amount of kinetic energy required is dependent upon the 15 di stance t he
bal | must travel, whichd( | o (t.hat rd.qus clubs are

avai | abl e whi ch enabl e f&ﬁsﬁ%i@iﬁ%@@ @ﬂf“sﬁe unt of kinetic
energy to the ball. However, sone distances often pose a significant -
chal l enge to certain indivi dual s who m ght otherw se be capable of . -
parti & pating in golf. Many pri oTEGHNICAEFRIELDave been nade to overcone
this probl em by anpl] t he kipetic energ liied by the club.
U.S. Pat. No. 769, 93J§L¥ T ARVEALOD) RFESELNSAHO fﬁoeé‘i ngaﬁ‘%‘*suses a spring in

a club head to add additional energy inparted by the club to a ball. The
energy stored in the conpressed spring is released by inpact with the ball.
In this manner, the ball BACKGROUNDNOF THErIN\ﬁENE‘I{DN woul d ot herwi se

travel if a 25 conyent i onal c d Jyactica s of this

concept is linmted si grg%gmgg %gn%fr%ﬂj? @Ibégg’ég ?Ct‘ bﬁ‘if‘fﬂj‘ 8 contact
Wi th tthe RaubsedEplapC Fiomsa physi ¥nt, Bfubb @RS usedl t6 indpabh# $ékce upoAChi-eve
optimumresults. Add| tionally, this design nmakes the club heavier, thereby

i ncreasi nghe fhellarsulting, frop atragsfer f kdnetisenoegy framcthmheb {0 the balk dheb' s

bt 2 ni g Mgt ey OB InTRE R Verl P RoRCR Wi SRRl perb Y SRl e
gol f cl ;Jb ‘i“ﬁ"é agmvﬁgﬁos?aulawmsswmgﬁfged@mwmaoﬂatmtﬂeelsall . trestiidupatrithei onal
energy to

he WO _98/ 20944 e . '
PCT/ US97/ &rgved or ajtge, T%ﬂﬁéntq“ab ofj ?%vepsmawewr% is depeadentpen4Bsi nst t he
bal I'.1s5The §;SRACS the 4R Rust travel, which often varies. To that end, various clubs are ©

available which enable a user to provide the requisite amount of kinetic energy to

the ball. However, some distances often pose a significant challenge to certain
individuals who might otherwise be cépable of participating in golf. Many prior art
attempts have been made to overcome this problem by amplifying the kinetic energy -
20  supplied by the club. | _ '
U.S. Pat. No. 769,939 to Clark discloses a golf club which uses a
spring in a club head to add additional energy imparted by the club to a ball. The
energy stored in the compressed spring is released by impact with the ball. In this
manner, the ball travels further than the ball would otherwise travel if a
25 conventional club is used. The practical success of this concept is limited since the
peak energy release of the spring and contact with the ball must occur
simultaneously, or precisely in phase, to achieve optimum results. Additionally,
_ this design makes the club heavier, thereby increasing the difficulty of striking the
.ball accurately on the club’s "sweet spot”, which is more important than additional
30 force in obtaining more distance. _
French Pat. No. 1,181,539 to Celestin discloses a golf club which

uses an explosive charge in a club head to add additional energy to the swing of the



a piston having an attached firing pin to contact an explosive charge in
the head of the club. The charge causes the piston to nove outwardly toward °
the .ball, inpelling the ball away fromthe club. Again, the practical.. .-
success ofyotdsizessaoncept 5 is linited since the peak ener BgTAUSIZ2A8S of t he
expl osi ve charge and contact wth the ball nust occur sinultaneously, or
precisely in phase, to achieve optimumresults. Additionally, the "sweet.
spot” on the Celestin club is difficult %0 strike because the striKki ng ..
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which result's in a substantial amount of tw sting notion on the spine.
Whi | e. such the elb; ofhe eharge,causes the pastoniiq moye lontwaydlyatopard the ball, aver age.
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W t hout§ 15 is limitedgineg ths pelikseriepgyerelease 0f the Eglosivéochabgebant! Sdiact avithatheor et -
al ., which _djscloses a_.ballistic inpeller golf club. The Taylor invention

i ncl udes abglsmusaoeelmuhgneguﬂ& P Brefissly Wintase, 10 26Mieve qemumFeglts; osi ve
charged is g} kR {iRet ot 08h BRAGeledind Lilb K€ aithialie 1d Syl &h@é % fne - f or med
with a pi stjghn. T e9front fgcg incl udesegn aperturelt rougtlr"llkév:%?c t he piston.
i s recei vedtriling lserfacenef e chubeis smalleandegonyexs g Therefore h thexrcuraty ofither ace in a
retracted pQsiti,Qn a handle is attached to the club head, with

t he renmai nicg g&ﬁ(eﬁ,‘/a%ﬁ%@%‘}t |°6‘gér mechani sm attached thereto. A firing. -
mechanigem i s di sposedA wrivbaektvich therafbrementiblied Msvides iig @Rk efdClRairesthe
attached to one end and a firing pin attached _to the rgmaj ning end. The

firing pinU @p‘éYI&SILS?e E’HHn@’@F@cFe?‘Ht_st.‘Hé %ﬂ%ﬁ?‘\?@%f’ EVISHRBMOHARGS is in
fluid Comg@ép Wi Sudheméfion i@ﬁ?ﬁ%ﬂy P APt kd P Ballasn i helase. -

mechani s Iring pirn strikes t arge, causing gases to expand
wi t hi n t he healthl, orpbetterngtheisemay find theomovian difficulthif not,ndabilitatingzr gy of t he

expanding gas is inpagted upon.a ball resting in fraont of e.strike plate.
A retractor spring is‘x‘c,p(ﬂ?ﬁ@&%{ﬁ“?pg%? ﬁtgpﬁiqrgﬁctegex;ggtqu&a P”hgwé‘g L after the.
gases {mve s@ifans iedistlossd ine.dad. N¥N5)522]398 tdPdylor dtray.¢vihiichdigelosds|ay
reduces the 30 need to subject the spine to twisting notions while.

pl ayi ng golbrllistigimpeler galf sbnethesTaydon wentignoingiudesia galfclvy bawing 8¢ t he

club are dgsi L ecte, ot h : : id isto
ovi de s HRUbA kA With 3R iacel N UuBlofive Tharlgd iPERFGSRH ih BRI

PCT/ US97/ 2182@. A strike plate is integrally formed with a piston. The front face includes an

aperture through which the piston is received so that the strike plate rests against the

20 frontrace ina retracied position. One end of 5_ handle is attached to the club head,
with the remaining end having a trigger mechanism attached thereto. A firing
mechanism is disposed within the handle, with the trigger mechanism attached to
one end and a firing pin attached to the remaining end. The firing pin is operably
connected to the explosive charge. The clh‘arge is in fluid commuxﬁcation with the

25 pisfon. Upon pulling the trigger mechanism, the firing pin strikes the charge,
causing gases to expand within the head, pushing the piston outwardly. The Kinetic
energy of the expanding gas is imparted upon a ball resting in front of the strike
plate. A retractor spring is connected to the piston to retract the same after the
gases have exhausted from the head. While the Taylor invention greatly reduces the

30 need to subject the spine to twisting motions while playing golf, various
improvements to the safety and ease of use of the club are desirable.

An object, therefore, of the present invention is to provide a ballistic



i npeller golf club of sinple design that is easily field-stripped to allow
cl eaning of the sane; Another object of the present invention is to provide
a ballistic inmpeller golf club that reduces gas | eakage, thereby increasing
t he di-stangessneaséf 5 ball may be propelled for a given cREFy897/24M8 ¢
reduci ng the noise of operation of the golf club; Another object of the
present invention is to provide a ballistjc inpeller which may be easily.
adjusted to control the distance a golf-ball will be propelled by the golf
club; 10 . Anat her .ohject .of the sent _Lnveption is to

ot ovi de . baPPFIGE;801% s OF S AR Bhat it ol SERFRRGh 1 Bflow esndiecn

uni ntenti onge énfeharge of the same; and Another object of. the present
invention is to provide a ballistic inpeller golf club having an_ inproved
pi ston retraction systpthersbigot/ofithe presentinvertienis wonprewides bajlistic i nventi on

features a d St G > h; 1.&35- LsE LT, head .
consi sting 2’? {){:ilie%g?% ‘gﬁg?rldtt?é%&%gagieg?ggb 'q{epo t‘lnglf?glké]lg rﬁgﬁﬁgﬁég%&gﬁ ation
shi p wi tsh oibell awayt teepropétied fortagivenzharge) while naducinghiht weise dffuperftion ofuzz| e
portion -and t he ?r %gch portion facilitates coupling and decoupling of the
sane to faciths 8UEENP; ¢ d-stripping of the golf club so the same may be
easily cleaned. The MgrdieriStjdct OF theSresif InvenhonYs Ao liedn EﬂfiéLE? plate
di sposed at one end, with a cylindrical housing extending fromthe opposing
end of nuzzimpgliertwhish mayrbg mtly@uswdaomamb&eﬁwmw golf-ball wilh benj ect i on
port. Typi'c%'réﬁélle&@? tﬁ@%@ffec‘i'u@5 portion includes a side surface which has
a coni cal shape and”for an dngle [err] with respect to a center axis, -

about W0 ch the taper exhathertdbjert io$ titeepiesont dnvefitio® ito providecteballistieent r al
cavity which receives the tapered portion.. The interior surface of_ the

central cavilipeliprigotbciup having i sigty systemje prevepbrpingsmtignal dischargs: of the
resilientl ysg'h@.sgrg%agai nst the tapered portion by a spring nenber.-

posi tioned on the breech 30 portion. In this fashion, the spring nenber
wedges the rotor onto Amntheraphject @f gas present ihvention dsitecprovidei & ballistic power

| oss by preventing rapi dl.y expandin ses froml eaking between the rotor
and the coniBAPIE kISR ner e ey 0 b PR WG o5 70044

PCT/ US9i4 21828 _

SUMMARY OF THE INVENTION _
The present invention features a ballistic impeller golf-club that has a
bifurcated club head consisting of a muzzle portion and a breech portion in
rotational relation ship with one another. The rotational relationship between the
20  muzzle portion and the breech portion facilitates coupling and decoupling of the
same to facilitate field-stripping of the goif club so the same may be easily cleaned.
The muzzle portion includes a body having a strike plate disposed at one end, with
a cylindrical housing extending from the opposing end of muzzle portion,
terminating in a tapered portion baving an injection pbrt. Typically, the tapered
25  portion includes a side surface which has a cohical shape and forms an angle @ with
respect to a center axis, about which the tapered portion is centered. A rotor
includes a central cavity which receives the tapered portion. The interior surface of
the central cavity matches the contour of tapered portion 39. The rotor is resiliently
biased against the tapered por;ion by a spring member positioned on the breech
30  portion. In this fashion, the spring member wedges the rotor onto the tapered
portion which reduces noise and power loss by preventing rapidly expanding gases

from leaking between the rotor and the conical surface. Specifically, the spring



4 - force to which the rotor is subjected forces the rotor tightly
agai nst the conical surface, formng a substantially fluid-tight seal

t her.ebet ween. A range control systemis included that consists of an...--
exhaust oivosBeesds a bl ast chanber, a through-port, extendi mEIWURTR1IS8 ween,
and a val ve disposed proxinmate to the blast 5 chanber. The exhaust
chanber is disposed adjacent to the piston cylinder with a wall being

di sposed t herebetween. The through-port™is formed through the wall and is

i ti oned i mat t he. bl ast nber. The t h-port defipi
P ase. coct FBFEID HPE el B o T AR o SRl ng
gas, may paffaceeiomrng h kb i AERCeaPihidrebBivebh 2SI fagdB6htrol The val ve

includes a 10 - valve el ement that varies-the cross-sectional area "A". The
size of cr 8ystemdcinclded that eansists ofjan exhaustechambgr, ablestrghamber,ce t hat may

f h | i .St ance : ot hat
S ooP T bar PrbldiEbo \BkiRing hBRhENehAiiEh Vit Uisplhell HORERALY Ble diagI® N2
prevent untciemisdri OTtel extist chamgberds dﬁdpesdjbddjadehm,stgaéyismi O%yl&ﬁleﬁw@ﬂhsﬁ on -
cti : 1 : RI'EF DE | PTI THE N
Ir:ie;.r a(it | ?2@@5&%@&%@% therehrivgen, h‘e‘m‘pﬂig@%pqrmﬁeﬁ%m' gdh thrppgh the wsngnAéN
expl oded p?sr][?cf}.ﬁﬁnw roditeqb tﬂé‘ﬁla@ﬂ'éiﬁrﬁb%f‘.d ﬁg_%u'gﬁlglgggdefﬂmes gecoupl ed into -

a nuzzle portion and a breech portion; Fig. de parti al
cr 0ss- sect Frassisectional ag¢a t Al thrpugh mbich finid h sudheas2epidlybexpanding @as.i may f or open

| oadi ng of _th | ub e R LS, i cross-sestional .detail ed view
show ng thgﬁsﬁfeﬁ%&ﬁﬁgﬁ?gg %ﬁgl%g’* i?cﬁg%erﬁ%lcéaxa@; i eé{ﬂaet”ﬁ" “%Fé‘ech _
porti ap sheuive aienent that bargss. the cfossise@iondl area 2AdEtFid €igk PREDRESdctivgalvi ew of |
a-locking ring and |atch menbers associated with the nuzz|e portion shown
above in FREa /A" getermines that amount flud that may-eseape,fpm ddast sm%écmev@yw ew

showi ng 1t N fediRfig 4Rt uitthnpd ad/6Y randlth#] F%%:P.Bgﬁ Would G plopenapwig). Lhe mizzie

portion shown ove In FIgs. 4 a is a si et ai view of a
cartri dge hnhutied ishoafety syskmyto preveitginigentional dischmsgesot thegolf clubeas of the

cartridge holder shown in .Fig. 30 7, taken along lines 8-8; Fig. 9 is a
bot t om cr 0¥ hs"é@t?‘ﬁ'ﬁﬁlre cé\RP%?'S‘FWe club head shown in Fig. 4, taken al ong

l'i nes 13- 9; BRIEF DESCRIPTION OF THE DRAWINGS
' Fig.'1 is a perspective view of the present invention;
Fig. 2 is a exploded perspective view of the club head shown in Fig.
1, decoupled into a muzzle portion and a breech portion;
Fig. 3 is a side partial cross-sectional view of the club head with the
20~ breech portion for open Ioading of the club head; '
Fig. 4 is a side cross-sectional detailed view showing the internal
mechanisms of the muzzle portion and the breech portion shown above in Figs. 1-3;
Fig. 5 is a detailed perspectivé view of a locking ring
~ and latch members associated with the muzzle portion shown above in Fig. 4;
25 Fig. 6 is a exploded perspective view showing the decoupling of a
cylindrical housing from the body of the muzzle portion shown above in Figs. 4 and
5;
Fig. 7 is a side detailed view of a cértridge holder shown in Fig. 4;
Fig. 8 is a cross-sectional view of the cartridge holder shown in Fig.
30 7, taken along lines 8-8; |
Fig. 9 is a bottom cross-sectional view of the club head shown in

Fig. 4, taken alofxg lines 9-9;
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5 Fig. 10 shows a sectional .perspective view of the handle shown in Fig. 1;
Fig. 11 is a perspective view of the handle shown in Figs. 1 and 10; -Fi g.
12 is a fvwaoss away vi ew of the handl e shown in Fig. 11PCE/USIAK3s al ong
lines 12-12; Fig. 13 is a cross-sectional view of a handl e-club head .
interface showing a tilt-safety system in accord with the present .

i nvention; Fi.g. 14 is an expl oded side cross-sectional view of the club
head, in accord with rnat e epbodi nent of the present_invention. 10
Fig. 15 is a side cro?gg'?g: ogﬁaﬁ S(’\yﬁg%qaerspﬁgwaﬂsw“ﬁéﬁe E?FW?\S}?“?Y"FFQ. 14 in
a closed poFig.inn; Fig. 16 is a bottom cross-sectional view of the club .
head shown in Fig. 15 _ taken along lines 16-16; Fig. 17 is a perspective
cut -away view of the gl lhis aoperspecive yiew ofthe handle showndnFigstt zchif;i ve
enbodi ment; Fig. 18 i &8 f ' S | e cl head shown
in Fig. 17, Fig. 19 i?‘% ﬁ%{g?(s)%a@?%gg%gﬁ%‘gﬁgﬁev%n%ieo%mméﬁgb?ﬁéad shown
in Fig. 518, takehalong lineg 12+k2%s 19-19; 20 Fig. 20 is a

detail ed. plan view ofA:a IfstCh rrechani.qsﬁrzashom in F(iyg. 3 in a |l ocked
position; Fig. 21 is a ‘@et*afIddoprsrtonal vy of gdapdiecinb headdntestace hown i n
Fig. 20 in giowifkaciedaegSiybie) in &t ' tew of a golf club
head, in accord gvith an 25  al tern%r%%étrybglgﬁ)nrgﬁ?i fﬂr?bﬂ @évh a range control
system is enpl oyed; FiFig. Pisian exploded siderarpsscsectional iview of the o headl, b head

in accord wth an.al %‘Fﬁl&q‘gﬁe gﬁ@g&@pgf%ﬁ%ﬁ%éﬁgﬁgrt ri dge advance.

mechani smi s enpl oyed; 'S an ex @i ve view of the

cartrid@e advance sysfRign Ehiswrside)closgsectional3dew of the club head shdviflin Bip.1 S 2
detail ed pl Zn.vi e\iv of. an,advance wheel of the cartridge advance system

shown in Fi %.’nfsc%ﬁ‘iﬁp?ﬁ‘,mﬁ g. 26 is a detailed plan view of a |anyard
wheel of the cartridgig. 16 is a bottom cross-sectional view of the club head shown in

Fig. 15, taken along lines 16-16;

Fig. 17is a perspectivé cut-away view of the club head, in accord

15 with a second alternative embodiment;
Fig. 18 isa cross-sectional. side view of the club head shown in Fig.
17; '
Fig. 19 is. a bottom cross-sectional view of the club head shown in
Fig. 18, taken along lines 19-19; |
20 Fig. 20 is a detailed plan view of a latch mechanism shown in Fig. 3
in a locked position;
Fig. 21 is a detailed plan view of the latch mecﬁanism
shown in Fig. 20 in an unlocked position;
Fig. 22 is a bottom view of a golf club head, in accord with an
25 alternate embodiment in which a range control éystem is employed; |
Fig. 23 is a side perspective view of a golf club head m accord with
an alternate embodiment in which a cartridge advance mechanism is employed;
Fig. 24 is an exploded perspective view of the cartridge advénce
system shown in Fig. 23; = . _
30 Fig. 25 is a detailed plan view of an advance wheel of the cartridge
advance system shown in Figs. 23 and 24;

Fig. 26 is a detailed plan view of a lanyard wheel of the cartridge
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6 advance system shown in Figs. 23 and 24; Fig. 27 is a side sectional view
showi ng a club head including a pivoting cover to allow access to the-~
cartridge WoPHM®44hown in Figs. 7 and-8; Fig, 28 is a det aiBEiCHIAB2§i ew of
a coupling nechanismfor the 5 pi voting cover shown in Fig. 27; Fig. 29
is an expl oded view of the club head sho in Fig. 27, Fig. 30 is a
perspective view of the club head shown in Fig. 29, with the door disposed
in a final ' | @ in &7 ' 1 is a side cross-sectional

expl oded of §§\ﬁd§b€?ﬁsg&§§gg\9ﬁr§n3@%6rﬁg% 2%’with an al ternate enbodi ment. -
DESCRI PTI ON OF SPECI FIRig.EMBIsQi sitid\séstivndleviewshowvingra glublhead igdiding aub 11 o
includes a c|ub head 13na3f|d a hollo shaf,& 1& %Wﬁa{:‘romthe cl ub. head
13, 't er mi naPIVOYPg GOXeT I Alow arceds g the gartridge holfey igs-15a04\8f udes a
central axis 19 and eﬁgf@bm&[&&{hﬂé&ﬁhﬂ@iﬁf bfa c%ﬁlﬁn#ﬁx@&ﬁii’ﬁsp‘gi‘d e 19

formng an angle with réspect to a vertical 21 to atop surface 23 of club

head 135 HaRivotingsouerpshpwnyiniFigl fes trigger 25 and safety 26 buttons, as

wel | as rubberized sh 7. a Ref errin Figs. 1 and 4,
club head 13 is shomﬁé‘h%gaé%%@%d ‘}%ﬁ{ﬂ;fl%e %3%%%9@&%%%5 eech .
portion 33. Mizzle poﬁg.om%mmd% viewh 6flthe Blulh BaddshowrSin Fike 29) #i 35
di sposed at one end, with a_cylindrical; housing 37 extending fromthe

opposi ng en$e&°%ﬂz§n%e$m%f@# fppung Besitiomitandg i n a tapered portion 39
having an injection pegt: $ilis ol iRk ‘Eﬁis&—%ctfoﬂﬂ é@ﬁ?feﬁ%flqﬂé Eiu%rb[eﬁc?[iﬁ QE%&&'?S a
s e-[err

side surface 39a which has a conica ape an ornms an ang W th
respectl® o witheant sltergBe embodimegub, about which the tapered portion 39 is .
centered. Breech portion 33 extends froma closed end 43, terminating in an

openi ng 45, defining a chanber 47. An end of hollow shaft 15, opposite to

handl e assenbly 17, is ZHESCREITON OFSERCIFIC EMBGAISIMENTS™t e to cl osed
end 43. Chanber 47 is _adapted tQ encapsul ate cylindrical housing 37. To

securely affix nuzzl e Resermgio ¥z b peeléchibpbl inchidess club bepd 1and aof
corpl erent aioioy Shef 3% GHediE il pL oY Bad 18, i s MO SRR 1o oy
recei vekd whédi. dioliowehaft 13 includesaceenitrahaxis fiPraatl exteads fipnp ombthicad 135 Mothn
more clearl Lentral axis- 19 forming an angle with respect to a vertical 21 to a top surface 23
of club head 13. Handle assembly 17 includes trigger 25 and safety 26 buttons, as
well as rubberized sheaths 27 and 29. _
. Referring to Figs. 1, 2, 3 and 4, club head 13 is shown as having a
20 . inuizle portion 31 and a breech’ portid'n 33. Muzzle portion 31 includes a body 32

having a strike plaie 35 disposed at one end, with a cyliridrical housing 37 extending
from the opposing end of muzzle portion 31, terminating in a tapered portidn 39
having an injecfion port 41. Typically, the tapered portion 39 includes a side
surface 39a which has a conical shape and forms an angle & with respect to a center
25 . axis 34b, about which the tapered portion 39 is centered. Breech portion 33 extends
from a closed end 43, terminating in an opening 45, defining a chamber 47. An .
end of hollow shaft 15, opposite to handle assembly 17, is attached to breech
portion 33 proximate to closed end 43. Chamber 47 is adapted to encapsulate
cylindrical housing 37. To securely affix muzzle portion 31 to breech portion 33, a
30  pair of detents 49 extend from cylindrical housing 35. Chamber 47 includes
complementary grooves, one of which is shown at 51, in which detents 49 are

received when club head 13 is placed in a final seating position, shown more clearly
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in Figs. 5 and 6. Referring again to Figs. 2 and 3, typically club head 13
is placed in the final seating position by aligning detents 49 with ‘the’
conpl enemgagsrogevoves 51 and rotating nuzzle portion 31 ' APCEUSITRISSNn with
respect to breech portion 33 until 5 detents 49 rest agai nst groove stop
52. Muzzl e portion 31 may be decoupl ed f-,rom breech porti-on 33 by reverstng
t he af orenenti oned procedure. This facilitates disassenbling club head 13,
whi ch eases ng gagi 6of t he sane, discussed nore fully below. Referring to
Figs. 2 and 4fer fﬂgmb head 13 is shown in the final seating 10 - .

posi tion, I Wi 'Ejh an i naeg’.lrﬂ'ngfagﬁia[:gﬂﬁgﬁ. ZTyhd Bﬁtylpmf' (ljlybiuhushmi B?isipiﬁtie:cdiiﬂg a f
pi ston cylinder 55. A blast ¢ er 57 is defjne n inner surface 59 o
t aper ed potheifipal SeAtingRqskiog by %a%‘ﬁméyﬂgi Wit ﬂlas%dvmﬁemeaw Sﬁ?ﬂ’fﬁﬁgg ation
with injeckd izl B | Jab SR : | Asd r 57
and term n%iifd;gb@%{gtan oriePio g%&g:if?/‘mt:egﬂﬁ%gg%z;ﬁ%er phééy?%gﬁglp&g?%lgﬂ?% atch
menber § 63dgtemts d9diestcpgainst graoye sfapodd. dMuzzlenportion|3damhy be desouplesl fréaf erri ng

again to Fig. 4 .ragdjal orientation shaft 64 and.a pi,Sto are each
d?s:o_osed wbﬁﬁ?mbﬁw §¥/I"F “:']‘L 'g&el. aféﬁ%“eéﬁ‘an‘c‘)‘? pg%ﬁ?qregmpapﬁﬁgﬁ y attached
to an int eaisesfseﬂblih%ambqﬁaaqst, iviiich3Easa$ Bleanihe B Sherkane] disdudsdi o mngsaxi s

of piston cylinder 55, with the remaining end floating free. Piston
i ncl udes ab&loW. ow 20 chanber 66 through which shaft 64 passes, with

pi ston 65 di sposed ak : tp: 64 Y I I i | 5 of

pi ston cylinder 55. %ﬁ%@?ﬁérﬁég %ﬂg’ g)%?g%%igl% Efg%ﬁﬁ‘%%oﬁ@éé@%“ﬁ : _
necess@ry gositiemcwith anrinnertsarfacers3 fofeylindricad hoesing 8% definingpa pistom 65 duri ng
nor mal novenent of piston 65 thr h. pi ston cylinder .55._Piston 65 is -
di sposed a_ﬁﬂéﬂd"%%gf t‘kaﬁaﬁtﬁgﬁf’?ﬁﬁ % dﬁjﬁeé%éf el s“d'ﬁcgrﬁtga?fistaﬂ W thin 25
pi-ston cyl baffMm $5. wilieh phks fidthn ¢y¥inienss NRARRY cd@mbiRatio WithsSinfeeedd on

conpl ementary to the cross-section of shaft.64 with_the aforenentioned
cr oss- sect port#ibePistprkexlindes 85 exgndp fremphlagrhambsr Adtanddermpipatgs Hyan shaf

64. Piston 63 incl Pl.St: . pi ston rod
69. Pist onoflgl&e gg ‘g@?grl?gssgfpr%%ﬁlﬂ%?gpgﬁ %‘ga@ ogéﬁéﬁ?{éﬁ%&g@ gg'ﬂ{lﬁrl}gst ri ke
plate 30 tikvefrbins keun merdci6atly ¢n Pizsbt i oned between starter head 68 and
piston rod 69. Piston 65 js orjientated withi I St on | pder . 55.s50 that
‘piston head 67 is di %%mm@rf 'rgt aﬁa&sﬂt’ﬁw%ﬁl&fl g‘*ﬁ%%éﬂ%ﬁ‘@é&mﬁgg
Pi ston heaq SdachVdiigoRbd Withii pRtch\@fidder 55. One end of shaft 64 is fixedly attached
to an interior of tapered portion 39 and extends along 2 lbngitudinal axis of piston

<1

cylinder 55, with the remaining end floating free. Piston 65 includes a hollow
20  chamber 66 through which shaft 64 passes, with piston 65 disposed about shaft 64
to move along the longitudinal axis of piston cylinder 55. Typically, shaft 64
extends through piston 65 the necessary distance to maintain mechanical connection
with piston 65 during normal movement of piston 65 through piston cylinder 55.
Piston 65 is disposed about shaft 64 to maintain a fixed radial orientation within
25  piston cylinder 55. To that end, hollow chamber 66 has a cross-section
| complementary to the cross-section of shaft 64 with the aforementioned
cross-sections being keyed so that piston 65 does not rotate about shaft 64.
Piston 65 includes a piston head 67, a starter head 68 and a piston
rod 69. Piston rod 69 extends from piston head 67 and terminates in strike plate
30 35 Piston head 67 is positioned between starter head 68 and piston rod 69. Piston
65 is orientated within piston cylinder 55 so that piston head 67 is disposed between
piston rod 69 and blast chamber 57. Piston head 67 typically has a shape
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8 conpl enentary to the shape of piston cylinder 55. Piston head 67 is ° '
formed to provide a gas-check so that a fluid-tight seal-is present -between
i nner surwaxes/z8944and pi ston head 67. Strike plate 35 is at PeFISd721828n end
of piston rod 69 opposite to piston head 67. Although strike plate 35 maybe
attached to piston rod 69 with steel 5 pins or screws -(not shown), it-is
preferred that the two are integrally formed, with strike plate 35 form ng

an_angle i f [ gl ] Ch: iLection of gravity
g. Referri n%é)hibgerléi&[é%? tﬁ,m‘%g%%g og";ﬁ tgﬁné@ega%;?'eahcs#o?lcu grﬁtlrlgg‘é%ed?'gw th a
first maj orprovidé acgastReckispthas aghkih-yigﬁﬂs&léisemd&ni bemféh ﬁﬁﬂerfmi‘tgfe Sﬂhﬁcgce
77, 10 term nati extern to_club he 13. asket 81 is di spased on
(1 hst o orbiSon Bepd 67 Siefsomlare 55 55 aached tn 25 podol Batsuvend bopmesi | ng
ring 83 is diksRGksd 6BC tmfé%xy; hie élﬁﬁ%ﬂ?bé’i&cﬁé‘d ﬁi"gisﬁﬁ’ roiﬂ%ir?g s ket

81 against first major surface 77 fTormng a fluid-tight sea ween. -

Locki ngd r i ryynyer serews (rot shown)rit isoprefesedcibat theawo aretmtbgraiy formek vlfh each

of which s apt ed Ly e he | atd 5 .. nmenbers 63, and o
central t hrsgﬁgeh%ge g?%ﬁxgia%g?@ﬁsm&nﬂ? %‘nﬁ soga}&e%%yw% b Rk &'8??“89 0Sasses
t hrough botgraviey gughway 87 and passage 79, with strike plate 35 di sposed on

a side of body 32, opposite to_locking ri nqu,p83. A sealing neans 93 is _
di sposed within thr oﬁﬁmy’gsfp Figs¢ &r $nand 6, dody 82 dwe 2 ap seeRseAd With an r od
69 and | ockg [ b S L I oD , the . :
peri neter l;)(?:g ggﬁjd}% ﬁ?%ﬁegﬁyv(/agg gg%aggs&%}l ?ﬁ%‘%ﬁg@v f?g??lﬁg& &?Q%?ghnal | ow.
spri ngl®7 driminding externalitor tivb ead i13n A gasket 8155 disposedydn firke majér, surfatd

pi ston rod asskng t.hrou the mars | ] Qw,spri.n 7. Reterring,to Figs.
B a6 ¢ - PR petifefe  edrastod 707 A TSR 65 810 55505 e g
| at ch nmenbegBhietast 75044 Sdrewp @4 wedging pasked 81CigainsiHrst njabsurfaey l77ndri cal -
housi ng 37 and, bod§H32 i.n opposite directions, thereby form.ng.nmuzzle :

f
portion 31.formings, Haidyightsealithersbetigen. Lacking png 83yinclides wq ohBEs ng 37 i s
that it fag éédaé &it&p,@ f C | el d. [ ly,
t he e;<pandicslr§,gl'j1 gas‘ﬁ?a[rrp oy ééagv%%r%cgggifwaﬁéaﬂj?h%t;p ﬂﬁaa)gé Egcgisdg (Jfr%eo%i}ﬁg?%ﬁk tg -
bi nd alj er mempbersd3, ané a cEhiral theaighwayrfywhicheadignd withepassagewiny 78cPistompl i ng

and 21t ndoRdeLeteS BB sHE HuphErcST AP FoUiRgR R Boay 2 s
I g dtposs o, cpameur el ko oo
disposed within throughway 87 to form a fluid tight seal between piston rod 69 and
locking ring 83. Disposed within muzzle portion 31, about the perimeter of
20  throughway 87, is a mafslnnallow spring 97. Marshmallow spring 97 extends from
' muzzle portion 31 into piston cylinder 55, with piston rod 69 passing through the
marshmallow spring 97. R |
Referring to Figs. 3 and 6, the cylindrical housing 37 is attached to
body 32 by inserting latch members 63 into catch apertures 85 and rotating the
25  cylindrical housing 37 and body 32 in opposite directions, thereby fonning'muzzle
portion 31. An advantage with having a removable cylindrical housing.37' is that it
facilitates cleaning of the golf club 11 in the field. Typically, the expanding gas
employed leaves a residue that may cause the piston to bind after repeated use.
This residue may be easily removed by de-coupling the components for cleaning.
30 Referring to Figs. 3, 6, 20 and 21, the relative-posit_ibn between
cylindrical housing 37 and body 32 is maintained by an interference fit achieved by
selectively coupling bolt 32 at housing 37. Specifically, bolt 32a includes a slot 32b
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9 at on end and a plurality.of threads 32c at the opposing ends. Extending
bet ween sl ot 32b and threads 32c is a shaft havihg an arcuate recess 32d.
The radi uwop$sosddvat ure of recess 32d matches the radi us ofPcmsSsar1s2e of
housing 37. Bolt 32a is inserted into body 32 so that. slot 32b is ,
accessi bl e outside of club head 13. Thregds 5 32c fit i.nto a threaded
hol e in body 32, not shown. Cylindrical Hhousing 37 includes a groove 37a

that faces . ( ' I venent bet n bady.32 and

housi ng 37, Qﬁ%‘? £ ﬁ%’%d ;g)lm\}@\é%{s@}%gg? Qt?geggesogngamg;gg%t%cgggﬁgee% fix
the positi oslonB2bany titeadsi 32¢ is asheftthavingc rogkt: Gades$I 826 MheI4dind @t 32a i s
rotated so that recess 32 aces away from groove 37a. In this position,

bol t . 32a f ofHYARHE PpIecess p45 malcasy theradiug;of curvsture of howsingdfer Bolhg2ads Fi gs.
3, 4, 7 andj i :cQRLd 0 ' |
o ey S 5 IS 90 Byt P AT CPRHY,

pi ston cylinder 55 and ¢l osed end
posi tiof. Speefitintala threaded boleda body 32caet shovant Cylindudeal thyusifig 3¥Hhelades

recei ves tapered tLon.39. i nterior surface of central cavity 101 -
nat ches theggooveggfﬁttbﬁtr faggs ?Qj{;@aed B(ﬂlnPFVO’FPt%@. pmegf 1?%""?@5?4’4%%% y
bi ased agai mad howasy 8, Bt 3301 BGved/soomi el RPrcdFoBRS 34 ONE L e | 05ed

end 43. In this fashion, the spring nenber 103 wedges rotor 99 onto tapered

portion whi Bsifienof bady3? sdtharespesh iR eylingsicabhoysing 3t o3 2eaisirdtagedespandi ng
f | d . | cal ' 39a.
dect i cal Ut focath 354 HEENabalp ot foodo PR th M RGUER, oo 528 S o g

f or ces 10he imerderef@® fit withlhpusiggiddst t he conical surface 39a, formng a
substantially flui d-t';% t .seal _t here reventing gases_ from

ween. B
| eaki ng between the t pE R Fig%on: ggs%n%h%}!qt 89 is shewn g5 epndigurethiount
of rapidly g B%Pdééﬂ%&ﬂ@eﬂ Sistdh 'c9RARS I5hirUEBsdd énd 4Y, SFidnOka gfesfjxs;iﬁ thd her eby .

i ncreasing the forced exerted upon the piston head 67. *An ag vant age
i s that upofingloteatipg position. Specifigally,owtar Iinsinges atdentralagawity d0povhickhn 39,

d o i B e i ecti pUats q
avay by t no™Frives FibeRsadbn 8O Hilherlod st B ESish Bel Lof kS BiR ™
pl ural ilfy otomiowt of thféred poetich 39.0Roer IPivesilieddy biksedamiitht idpefeddportiBher y
109 of roto 39, term naéi in an o‘gifiﬁgﬁe 111 proxinmate to. central cavity
30 101. {%901 W SBTRE ™YY etr;@ér@s'éﬁﬂ? Ln _5611;‘?“@[4@ I thist aeldon.f the FPEIPEni ng
107 and ori jrefifber 183 deFf/‘s RIG9918ntbHperay pbtich Whieh'eiucas Hdist BAA powet ' ce

111. Rotor 99 is radial ) .
loss by preventing rapidly expanding gases from leaking between the rotor 99 and

the conical surface 39a. Specifically, the spring force to which the rotor 99 is
20  subjected forces the rotor 99 tightly against the conical surface 39a, forming a
substantially fluid-tight seal therebetween.. By preventing gases from leaking
between the tapered portion 39 and the rotor 1099, a great amount of rapidly
expanding: gas is directed through the injection port 41, thereby increasing the
forced exerted upon the piston head 67. An added advantage is that upon rotation
25 of the rotor 99 about the tapered portion 39, any residue that is present proximate to
the injection port 41 is scraped away by the friction between the rotor 99 and the
conical surface 39.
| A plurality of ducts 105 extend from an opening 107 disposed in a
periphery 109 of rotor 99, terminating in an orifice 111 proximate to.central cavity
30 101. Each duct 105 tapers approximately 3° between from opening 107 and orifice
111, with opening 107 having a greater area than orifice 111. Rotor 99 is radially
- symmetric about axis 113, with each of the ducts 105 having a longitudinal axis 115



symmetric about axis 113, with each of the ducts 105 having a | ongitudi nal
axis 115 ‘WO 98/ 20944 . , . .
PCT/ US97/ 21828 10 extending transverse to axis 113. Each .duct 105 is... ..
confi gur edwdostowa£i ve a receptacle 117 adapted to produce Porarsotbiss
expandi ng gas. Al though any type of rapidly expanding gas containing
receptacle may be enployed, it is preferred that receptacle 117 is a i
bl ank-charge of the type typically enpl d in blank-guns. 5 Typi:cal |y,

receptacle 117 |.s cartridge. housi a,s l.ess powder and a priner. .

Recegt acl e i’%ﬂ%%ﬁgsv&ﬁel‘fg%xﬁ ﬁ#‘f’i gg"boﬁm_c:{ﬁhgé%@ guged f?e’@é?ﬁ’%éloe 117 is

di sposed Wi tdebpadle duFtadifted $6 piddate @ ihlgéxpaﬂdih'g%as.llﬁuﬁﬁg{ %@ﬁﬁ@eﬁfe 1&7
: udes counter sunk.

i s di sposed proximate_to periphery 10 ct 105 incl
portion 121rapifHpexpanding gascopaiging seqepiaslet may be eaplayiedhitrie prsfiersed that 17
1

eepand v cresaeibie 11738 Bk chaddh of 8 1y Gttty mplotett s Brack 2085 o1
det onat 5on Dfpicaltyspeeaptalel 177 isRetatridgecthdusingiaosnokkles? powderdand/a ?ﬂﬂeﬁy in

the final s ati&%laquf;tio , Lotor, 99 is pivotally disposed about tapered

portion 39 REFP AB3Y e Sither smsfire o Hmiess fire; Receptaele 147 indisposednds

t hrough an QREH Ndu305 ¢ BAES ) &L g w shaft 15,

and is accesgiﬁpl e }[10 a user of ﬁﬁgile?b%ﬁ?% ﬁi?ofé?gzpﬁ%h?ﬁ?f’{%@?:ﬁ@s%é’oper

oper at i on oproginate 4o periphery 408n smat A§S tincludeszactounterfsunk pbftionof21radaped 99 i s

sel ectively ' i 1.h LR | Qp..oort 4 St hat a maxipnum quantity of
1oR¥eb0E el bokf K19, Mol Rlcbmiaite 30 imrfie Fh AT oM bt

expandi ng gas ass t'here

rotor 96 i npdrighesy A0%! Unahis fyshivn, dkparda didsds Aof Re@pRElE N7PRE ideeEey 109.
D nples 123 are ar,ran%ed to, 20 forman interlocking fit with a plunger

125 | ocat edto3fask dki I 3 wpop| dstenatiom af meseptaglert 1fuzzl e portion 31 and breech
portion 33 being fixeRefritd'fo i:*glgghi?eg,ta’ng aﬁ&)gl, ?ﬂ %.ﬁﬁqfs%{t{ﬂg\r%rs%lgaﬂ gs. 2,

4, 7 and 8, plunger 125 is Tesillen Yy di‘'spose 0 projec i mpl es
123 and noveston 9% ispivptally idispasedsabbuBtapened tporsorf 32 ito ootaterabbor 2x36113.94 may be

i voted by h th | j { .of h ophfice 111 with j.njecti
ort a1, o eatien o pkfBhery 208, Fucst MERber” sn BPpn Sde it Bregetypatgon i3, °°1 "
i nt er f @5encepposite hoRow \shifl 15 V\edis' R263BILR 02 hdef df Foffedlth a1 EHsseArid) 16 dhec e

expandi ng gas, a great apount_ of pressure is devel i(;ped i n blast chanber 57
whi ch pr oj eREORETPRITBtHOT R 8018 Plubolinis enswring it eachgrifse Hieofawtorisng stri ke
plate 35 a £il Bd L2 . QW ﬁH:Ei ' 519 ed to
decel er at ev%y?tloﬁ@héeﬂgg 6%@?3&?%%@%% 4 WO-S‘HM hi . qﬂgmﬁ; of ? ﬁﬂ{g '

gas may pass therethrough into blast chamber 57. To that end, rotor 99 includes a

plurality of dimples 123 positioned in periphery 109. Dimples 123 are arranged to

© 20 form an interlocking fit with a plunger 125 located proximate to closed end 43,

-3

upon Muzzle portion 31 and breech portion 33 being fixed in the final seating
position. | S
. Referring to Figs. 2, 4, 7 and 8, plunger 125 is resiliently disposed to
project toward dimples 123 and moves transverse to axis 113. In this fashion, rotor
25 99 may be pivoted by hand so that upon alignment of each orifice 111 with .injection
port 41, plunger 125 is received within a dimple 123, forming an interference fit
therewith. When receptacle 117 is detonated to produce expanding gas, a great
amount of pressure is developed in blast chamber 57 which projects piston head 67
toward locking ring 83, thereby moving strike plate 35 away from club head 13.
30  Marshmallow spring 97 is adapted to decelerate piston head 67 upon impact.
Referring also to Figs. 5 and 9, piston 65 is returned to an initial

seating position, with piston head 67 disposed proximate to blast chamber 57, by



Referring also to Figs. 5 and 9, piston 65 is returned to an initial
seati,ng position, with piston head 67 di sposed proximate to blast chanber
57, by WO 98/ 20944 . T A
PCT/ US97/ woeBgeMs neans of reverse pressurization. SpecifiBEFU§I723828r essur e
reversing pneumatic retraction systemis enployed to return piston 65 to
the initial seating position. The pneungyic retraction systemincludes two
feed chanbers 127 and 129, each of which is in fluid communication with

bl ast cha Y/ : n A i |.s:.di sposed

I n pist on%émgg?fqé‘r'éﬁpgeg%?ﬁ glg'd ﬁ%ﬁ%ﬁ)’g aipﬁssgﬁ%;éﬁ%%aé Eﬁ%“rﬂ%ﬁr ally
formed wi t hretracijor3§ystein isuemnpley@bta retmn JistorD6S te dek imitiat zedtinghposhivn. | Theseal ed
with a pressure cap 128. Feed ch ers 127 .and 129 e pl.aced in opposing
relation. 0@’555’89??%%885”’%“‘&?@%?? 0 eﬁﬁ&ﬂ“@. IS ﬁ%)@i“ﬁeﬁé’ e¥hafr i ke plate-
35. 10 which is in fluidStRirufidaticiCwit Sfastcladftér 371ty mearkdf dhafindl 18764

proxi mate to bl ast chanber 57. A feed channel 133 i's fornmed i1 n piston rod

69 and Ps i¥haft|6di tatisidisnosedin piston rof 60e cPrefaratily cfeed Thamberst 197 and K9aft 64.

Two inlet c | | Ki rl 83 i th each

i nl et channe qﬁ%@iizﬁggé’éﬁ 2%0?&%2‘1 éﬁ@%‘ﬂ&@(ﬁ%ﬁgﬁ; @ﬂﬁgn@%&gfl%%#)er

t erm nat i ngispealed nwithea pressurpeap 188r \Feed chimberk A2 iand 120nge phcedach i nl et
channel 137 and, 139 i.s in flui.d ¢conmuni.cati on w tg a feed chanber 127 and
129 by a coPRROSIg TElaben PROPRAYIeSACS QfusieR Cylindey 55 rpekimpts iastrikeplates i n
fluid commsg cation with inlet channels 137 and 139 via outlet orifices 145
and 147, respectively. As discussed above, |locking ring 83 forns a fluid

ti ght 3@al between 20Shafpf4 dnpiudesa feed arifice 4Tk posjtionedproginiage tmblasty seal i ng

neans 93 at he 0 [ . 93 i.nclu fi.rst sket 149 and
a second gaésb%ﬁi’%ggii é?&%‘{ c%%@éle{gllgggﬁerdn’g pé&ﬁ’ ‘g-%?%ﬂﬁtls i"{ggﬁ’ et ween

pi ston cyl i susiehulbitatisidwithfedd orfifice 83 Slotaéd amshattéd. Fewvitdetdhateeds 1371 forns .
a fluid-tight seal between, an exterior of nuzzl gle?ortion 31 and_inlet

channel s 133d}3P argglisppsed in locking ring 83, with garbyiplet ghannsi 437 apdd3Qr e
i _ et . _
D nges upan Sog HEoHERER T besrihg 7, MRl D FOUBMPRY b pprotREF of

ent eri h§ - bl lnsking lringh®3. FEackh indetechanngl d3dland 438 ivin flhidecob®husinatiannwith feed
channel 133_vi

outlet ori tieg 'ghfﬁﬁggfaﬁf%@nhﬁfwﬁpﬁﬁgg ﬁgﬁ‘%ﬂq gﬂ?gr}%]%#%%lgaﬁéﬁs through

channel 133 is in fluid communication with inlet channels 137 and 139 via outlet

orifices 145 and 147, respectively.
As discussed above, locking ring 83 forms a fluid tight seal between

20  piston rod 69 and locking ring 83 by having sealing means 93 attached thereto.
Sealing means 93 includes a first gasket 149 and a second gasket 151. First gasket
149 forms a fluid-tight seal between piston cylinder 55 and inlet channels 137 and
139. Second gasket 151 forms a fluid-tight seal between an exterior of muzzle
portion 31 and inlet channels 137 and 139. |

25 In operation, high pressure expanding gas enters blast éhamber 57
through injection port 41 and impinges upon starter head 68 and piston head 67. A
portion of the gas entering blast chamber 57 passes through feed orifice 131 and
into feed channel 133 via feed tabe 135. Gas entering feed channel 133 passes
through outlet orifices 145 and 147 and into feed chambers 127 and 129. |

30  Specifically, gas exiting through outlet orifice 145 passes into feed chamber 127 via
inlet channel 137-and coupling tube 141; gas exiting through outlet orifice 147 |
passes into feed chamber 129 via inlet channel 139 and. coupling tube 143. As



30 Specifically, gas exiting through outlet orifice 145 passes into feed
chanber 127 via inlet channel 137 nd coupling tube 141; gas exiting through *
outl et orifice 147 passes into feed chanber 129 via inlet channel 139.and
coupl i Ng Wwesendshs. As WD 98/ 20944 _ PCT/USY7/21828

PCT/ US97/ 21828 12 pi ston head 67 noves toward marshmal | ow spring 97, fluid
communi cati on between outlet orifices 1%3 and 147 .and inlet channels 137
and 139, respectively, termnates. This;<in turn, termnates fluid

Voro pay 1 e R ER iofE oA PiatibloR i o, B8 CoharicaRD hefess
inl et channgiet ddficesndskaR. 14% dnfl ihiet ShardeR BICHRCI0AskPbeivihd BAfindRd.

effectively sealing gas .in feed chanber 127 and 129. Residual .gas remai ni ng

in feed chabibrintum, dermipgtes Buid communicatiom hetweanfeed channs! 433 and ifead:

out si de of ,19@pon piston rod 69 extending away from muzzl e
portion 31a&léjlljllpﬁ§??2n#ﬁdllzgi ance to place 10 outlet orifices 145 and 147

in flui$l communi cati dviomsi pantituizrlyndn ewter suithte tof Pistén vedh 69 _gvéravnbendchi eved
by a bottom_exhaust port_146 in fluid co ni cati on with piston cylinder

55. Typi caqufFﬂbgﬁwglﬁé;ﬂﬁgtlSBoW&lg‘EtP pasand gaskets, k49 andsly 1, effedtivelyt |

di sposed t Qe gRGAIFOG cialbRr 127@nd 329 TRSidLERsSRnAi %. binhef enti al

within cl ubehlgggtdng, Wit_?] ther.gas presgupge%l;;i_rﬁég r?t |nlﬂ?{é§§§(%?g er%glrl27 and
129 15  bel33pngrpistor cykindgn 56 1e verted into 2o ambient quisideoof clyb iheaik 13 58poriTo t ake

155l ace pighdfod =Ktk 405 RUR ST MeibF 318 Wil dipbhe Kbl 157 and
129, r¥¥peadutleebnificdsait5dndvi4y ihlfhid soimbimmit@fion withcthe paibient 1 58dBH6nal 55,

creating a pressure build up in the portion of piston cylinder 55 | ocated
bet ween 20 Venfiag maafgberqch&"efgb&ﬁob%ogt grhapetpert 46 i fluid, communication Withes 1 o

the initialpiRghchliRiir S50 NARaya bt ik pbit 1d6SALIEIA% BORY QacR" OP! e

encountereup w thuse of the aforenentione xpandi ng gas concerns the
bui | d-up ofresiiemiyudispased tmeast sgainsi cintolieadhisc Thiteéneates apiressore differantial 55.

To that end,.d.t | refarr hat piston head 67, 5 deskagn o that a
central por‘ﬂﬂg‘q cln%ﬁe@.ﬁ [ hé‘ﬁ g‘a%,gaﬁgﬁmtpéeﬁeﬂt Eh%?ﬁ? cégnbga%?Z%gﬁglﬁg ally
t hi nnels t hateiny Peatep Banahe gay pressurd &P pisfoaseylindaesis.adj acent to inner surface
53. In this fashion, 'Pi %i(on head 67 fFares outwardly fromcentral portion

157 toward peri pher al IQBKe Adyaniags ofithe aforgmentionsd prsssiss diffarentiale oullelh f ace
53 and ports 153 and 155 place piston cylinder in fluid communication with feed chambers

127 and 129, respectively. Gas slowly bleeds through outlet ports 153 and 155,

creating a pressure build up in the portion of piston cylinder 55 located between
20  locking ring 83 and piston head 67. This ré_:tums piston 65 to the initial position, to
begin a new cycle. |
As discussed above, problems encountered with use of the
aforementioned expanding gas concerns the build-up of residue on inner surface 53
which defines piston cylinder 55. To that end, it is preferred that piston head 67 is
25 designed so that a central poﬁion 157 of the same, proximate to shaft 64, be
substantially thinner than a peripheral portion 159, positioned adjacent to inner
surface 53. In this fashion, piston head 67 flares outwardly from central portion
157 toward peripheral portion 159, flexing outwardly toward inner surface 53 and
forming a seal therewith. This shape creates a vortex which reduces the amount of
30 residue that accumulates between piston head 67 and inner surface 53. Also, a
gasket may be disposed within with a half-round groove 158 to form a fluid tight

seal between inner surface 53 and piston head 67.



formng a seal therewith. This shape creates a vortex which reduces the
amount of 30 residue that accunul ates between piston head 67 and inner
surface 53. Also, a gasket nay be disposed within with a hal f-round greove
158 to forwoessi2beddd ti ght seal between inner surface 53 and BSTEER9W21888d 67.
WD 98/ 20944 ' PCT/ US97121828
13 Referring to Figs. 2, 3, 4 and 8, to dﬁgonate one of the receptacles
117, club head 13 also includes a firing pin housing 161 protruding
upwardly and slightly g o] re [t 3 0 ite t otor .
99, tapering to f_orm'_aﬁ'#e}rﬁﬁr%{%ﬂr%rshglugi %Sa%pl ép)iq?éi\??oqlﬂ?eb%'}eg&i%g r‘é‘iﬁ’g’ﬁiﬁ_ rom
pi n housi ng 117y chft3head 13 iles inchales Agfinng pinhvsingd 16 Bpatedingoigwatiydthd A
firing index pin 167 is disposed within hore 165 and includes a firing pin
169. -Firing s&ghtlxwt%a&ikvnﬁggawmn?ﬂ% OPRpSHe 19 £0tgT 89 Wpeling I 2h one
of the rece (Y dA ' ; : i& received
W thin one oty B oy ARIEST A BUCLES Mol ROLbTRNR LR, 168, oce! vec
suf fici ent Semminating psoximate toltepared powion 39. iAnfisingdndexipin 163 isdispbsetio

ti | 1. t i 5 .0f 165. .B 5 -0ss-section -
Gost red | novibnpded o iReneR e AgRe 5 16, Fitind Bin 16Y Ertndhadicir o, "
havi ng a corgihRgEN2s" andSiafgned @ithrdnend the rEdeﬁﬁacleGJl?%spéaQed Aotck99

el ongated hol | ow shaft 15 is fixed _at an end of club head 13 opposite to

handl e assen®hen pinngenief i raeeived,withinsone ofythe impips<128¢ pydiseussed abaye. 171, a
rear sectio @&l Js L7 Dol | f ion
171, with rg?iérgglect | o(ﬁ s?%d aﬁv\ﬁ?gﬁalqggtg#a eeém‘lrrun |tt§?g?d§r§r}${!ugg9ft%r§§ward _ _
sect i onl71, mbiion parallehtr & axis BO bomer 165 e Boro 164 faydiavh anyllceost-gestion] udés a
trigger and safety.qgroove, 177, with safet roove 177, having. trjgqer spring
Sl o 179 and eIty B RERiA heiggonaelsPuBE of ARSI, O ABEY POY Her BB R h 20
paw sl ot 18pmpiemen@sy skapeki ng pawl sl ot 185. The dianeter of spring

channel 175 abruptly narrows, formng firi ng‘y{)i n | inkage spring ShOl_jI der
187, then abruptly wi dBRefraaginFigsedudPndli and p2.cclpagatediholiaw shaft 15 is ng pin
| i nkage. 189 4 ' [ ; | Yo itid NG
I ndex pin 1#e%ﬂrﬁ§k%?gaﬁﬁr%§°géé %ggosﬁéséfg{lﬁggﬁé%%xgﬂg R%?Fig%glgﬁetsa ouh er 193
and firisg plhirdvhais T8fware aedtional1n@ @af Sectiohal7§emddi sprivgechandied1765i ri ng pin

| i nkage 189. A helicgl c ression_ firin in sprjng 197 is _engaged over

and around fiUYPPHRE Wﬁeﬁg‘ﬁgé?“%é%awnrpg'%@ﬁéew g;ﬂ]i\é‘é’ Wsﬂ?ﬁgﬁ’ ger

shoul der 193jjaidier tRarPFdifarceSeassd 70 fiftif2Ofheredn.f |P%Ew¥ﬂ5§é€ﬁoﬂ9?1 8 Harle end
17 includes a trigger and safety groove 177, with safety groove 177 having trigger

-~

spring slot 179 and trigger slot 181. Rear section 173 includes forward cocking
20  pawl slot 183, and rear cocking pawl slot 185. The diameter of spring channel 175
abruptly narrows, forming firing pin linkage spring shoulder 187, then abruptly
widens again, resuming its previous-diameter. Firing pin linkage 189 is slidably
received in a cylinder 191 and coupled to firing index pin 167. Firing pin linkage
189 is attached to a trigger shoulder 193 and firing pin head 195, each having a |
25 larger diameter than firing pin linkage 189. A helical compression firing pin spring
197 is engaged over and around firing pin linkage 189 having one end engaged with
trigger shoulder 193 and the other engaged with both a flat washer 199 and an end
of firing pin spring housing 175.
Rear section 173 is slidably received in cocking handie sleeve 201.
30  Forward cocking pawl 203 is slidably received in rear member section 173, with
forward cocking pawl tab 207 extehding through forward cocking pawl slot 183 and
attached to cocking handle sleeve 201 by screws 213. Rear cocking pawl 209 is



of firing pin spring housing 175. Rear section 173 is slidably received in
cocki ng handl e sl eeve 201. 30 Forward cocking pawl 203 is slidably
received in rear menber section 173, with forward.cocki ng pawl tab 207. .-
ext endi ngyblgeesak forward cocki ng ‘paw slot 183 and attachedrivgognseis ng
handl e sl eeve 201 by screws 213. Rear cocking pawl 209 is WO 98/ 20944
PCT/ US97/ 21828 14 shaped substantially sjmlar to forward cocki ng paw 203,
havi ng rear cocking pawl tab 211. Rear c¥tking paw 209 is slidably '

[ di nb Ct.i 73, ith . i .pawl tab 211
Cxct ond ng. (HRBRLMESERRALG SRYIG t Soivacy Gooking pawl B BEVBE Rrer Gopine P28 and
rear cockingppay RE? BEEink 'pil\@lﬁ zlb_o i€ QidabOrdeafidhi Gn Pear rﬁéﬁﬁﬁsn dn Py3 MEANs

of cocking pawl screws 213. el i cal cornpressi on cocki ng e return
spring 215 wih rearedogking\pamiitzb Bhh exendiog gh 7éar cackingopawlesint 186gaged with
a rear wall f ' : n wi th rear..cocking
pani 200 sy cnii pRPERY Hnd feir Wekh ) 465 oFE B34 o hicne BRI CG 1 o
rear wafl 2Zléevef20nandineany ofédckingepawl corsws 2 aw heliedl cdimpreskich tdckirghher ent
10 spring energy will tend to keep it engaged with these nmenbers. _
Rubber i zedq!ﬂﬁ'ékt APERE 219 léswveﬂowmcban&muswcﬂ%w@r@m cocki ng
handl e sl eeéf{%ﬁ ; ct : Bdtiont .a.hole .
219 through g%%w%ﬂrli%%gfwggﬂlgno%g%xtengsl?g:‘{gﬁ\;\etgf Io%g%g’?aséét@ia{hrough
whi ch saf etgockingt pawl 29 xCocking hargile return spring 215 feddgum rberfizedhnattachaP 3

I ncl udes trjqger r 5 having, trigger. butt 5.attached.to the upper
surface at PHE 8’%3 %tﬁéng?: ‘%’r‘f"gﬁé?af%‘g’ﬁﬁ‘é‘? pﬂ‘grhgédbﬁ‘f%‘f 15, inhe which
passes 10 hr aypiingtdnefgewillnidas k2ep itdaigaged With théseQherRBergl . Tri gger - nmenber

225 is arched sli ghtlégso that trigger nenber |ever end 229 engages trigger |
shoul der 193. Each si Bubbsrized sheaths 2 gad 28icqverforward, member sectign 431 ang) ot

hol es 231 f ' ) lafiAl r"ﬂg@ ' K | I, 233 is
engaged wi t(ﬂfcﬁg{gﬁbﬁaﬁ%?%e@létr égggtwgﬁg’an\%t% ﬁgﬁmﬁﬁﬁgee@ ae‘ﬁ)g‘:agi ng
Tri gger nendidr thi@igh whichlisiggert buttoni2Soecttemdsy as ovellrasgsint B2it througtbwhikht ri gger
safety rrechart]i snt;n 2352%0 rises safety nenber 237 having attached safety

sl'i de but t o#S¥ PULARY eefgq'?eﬂ’gF' safety return spring. 239. Safety return 25
springi1839 engages a YFapRérymbéianifil 223 inchitRs SfgeraNemBEM T hdVingdibget t he
remai ning end. Alternatively, safety return spring 239 is in a bore of -
saf ety menb@rtons?d atjgchgd to the upper surface at the forward end of trigger member 225

and pivot pin 227 which passes through trigger member 225 defining a pivot point.
Trigger member 225 is arched slightly so that trigger member lever end 229
-engages trigger shoulder 193. Each side of trigger pivot pin 227 is received in
20  pivot holes 231 forward section 171. A helical trigger coinpression spring 233 is -
engaged with hollow shaft 15 at one end, with the remaining end engaging Trigger
member 225 in substantial proximity to t_rigger button 25. |
A trigger safety mechanism 235 comprises safety member 237 having
attached safety slide button 26, and helical safety return spring 239. Safety return
25 spring 239 engages a safety pin 241, at one end, and snap ring 243 at the remaining
end. Alternatively, safety return spring 239 is in a bore of safety member 237, with
one end of spring 239 engaging a dead end of bore and the remaining end engaging
a groove (not shown) in forward section 171.
In cocked position, trigger member lever end 229 is engaged with
30 trigger shoulder 193. Safety member 237 engages trigger member lever 229,
preventing release of trigger shoulder 193 and consequently release of firing pin
linkage 189, |



one end of spring 239 engaging a dead end of bore and the renmai ning end
engagi ng a groove (not shown) in forward section 171. In cocked position,
trigger. nenber |ever end 229 is engaged with 30 trigger shoul der 193. -~
Saf ety mewbos208F engages trigger nenber |ever 229, prevenPCRESPULISEe of
trigger shoulder 193 and consequently release of firing pin |inkage 189.

WD 98/ 20944 ' 1 PCT/ US97/ 21828
15 The firing mechanismis cocked by puIPing cocki ng handl e sl eeve 201 back

f | ub head | f; i 0.
fiTing pin head 105, e (g nEehinfin EURER bydntiyie cBthe Aiul PO | |,
and, ther eftack awhy frony clubdeead di3n This cases ifouwand rcokking gevl 203 o \eagagent i |
tri -shaoul der, [T I 229. Tri
orosr | oviiingess 158, DGE T g L b Bk i 2l
trigger conRégforeOfirifi® lﬁmres pind67Satifthy pife iRige43 movedAlitil ﬁﬂgéé}réﬂﬁﬁﬂf dce’r--'

engage trigger nmenber | ever 229, preventing release of trigger shoul
193. Cotki nk§3rnasses drigger member lever endo229. gduiggercinemben favet end 238 surged back

to ready pogiti I | S ressed springs. 1 S e '
potenti al eiog&f’glv%?d%aga%‘g{ éﬁ@gﬁ%e*%;bf %%ﬁ\?éﬂpé%g‘t% %Pﬁlg%ﬁé ’ e#fghyy upon
rel ease of mehbdr)23Teie pashed forWardagocengpgy Briggen ni¥mberi 1662229 phvhaing 223,

whi ch causes_ both the firi pi.N Ikd':nkage 189 and the firing index pin 167
to move t ovigleasecotipiggemshopider 193 ffacking handle remmn spying; 15 xges cocking

receptacle Ve had bhie 1 #8h0 is miahne : ggltiﬁgr-ri ng to
Figs. 4 andﬂa%%};e sg%tﬁough It igésﬁ%?gﬁlgggsggtrt@,s a tlr’tmgﬁoﬁpfe%%t m rs_s. shown
as bei Qg i retdoregotbntial énergyng Thierpotentisl enprgy6 is coniverted ko kinefictepergy stpem
i ncl udes a urality of bear.in aces 245.inteqgrally forned.w.th, housing
161. Pr efer‘%LﬁaV, °tlf§?ﬁ‘?tyr'ﬁec°§§mﬂg?7_3§r STRSTARPR L etg@ﬁeregé’tﬁgﬁm‘ﬂﬁ 2%0 ndl e 15
angl ed t owedallsed|boh theafiridgd pinolinkage 189 aad Fheefitifg ihded pin 167SRaRbVE oward
direction of gravity. 20, Angle Jerr] is typically in the range of 5 to
hghi

0, 9 yp
15[ err]. | rFluthheads »ihis faghion; firing pin 164 sirikes Jeerptacle 217, eavsingdhdpex 249.
Each race f.Qr 90[err] angle with respect to. an adjacent race 245 A
beari ng 25%%?1§t idgf)bggleed I n each race 245 to rotate between nadir 247 and
apex 2489. Associ at ed RefetringaohFiga.cs afid33] althoughritl snhotaeBedsaryymdilt safetyr i ng
i ndex pin 167. Each indent. 253 j dapt.ed to, recei one of, t 25
bear | ngs 267HEm FRIPVRAS e Rehiep eRtgE ait bETHE 11 Thedl iy Syem
si mul t aneoUgtMdes a plurality of bearing races 245 integrally formed with housing 161.

Preferably, four races 245 are employed each extending from handle 15 angled
toward club head 13 forming an angle ¢ with respect to a direction of gravity.

20 | Angle ® is typically in the range of 5§ to 15°. In this fashion, each race .245'
includes nadir 247 and an apex 249. Each race 245 forms a 90° angle with respect
to an adjacent race 245. A bearing 251 is disposed in each i'ace 245 to rotate
between nadir 247 and apex 249. Associated with each race 245 is an indent 253
formed in firing index'pin 167. Each indent 253 is adapted to receive one of the

25  bearings 251 so that the two hemispheres of one of the bearings 251 simultaneously
contacts firing index pin 167 and apex 249 when the angle ® is between 5§ to 15°.
The number of bearings 251 that are received within indents 253, at .any one point
in time, is dependent upon tilt direction and degree of angle. In this fashion, each -
bearing 251 forms an interlocking feature having an interference fit between firing

30  pin housing 161 and firing index pin 167, thereby preventing the movement of
firing pin 169. The tilt safety system is effectii/e in préventing unintended

detonation of receptacle 117 when golf club 11 is carried, for example, over a



contacts firing index pin 167 and apex 249 when the angle [err] is between
5 to 15[ err]. The nunber of bearings 251 that are received within indents
253, at any one point in time, is dependent upon tilt direction and-degree
of angl e.wwbhgkéss fashion, each bearing 251 forms an int emomnksomeastseat ure
having an interference fit between firing 30 pi n housing 161 and firing

I ndex pin 167, thereby preventing the enment of firing pin 169. The tilt
safety systemis effective in preventing unintended detonation of _
receptacle A ol f ks [ Ver . WO

98/ 20944 sz s‘ﬁﬂ&ﬂd& ér wﬁéxf‘l?e]&llpkxﬁe Adivn! efio ,rJn%ve%%qHé 951 g@%} E@glﬁ 21828 16
user's shou3sereapkectibni78ds pullgdsawisy flonnclub dedadI® uerebeseki fiing?pih ¥690m i ndent
253 rear section 173 | s. pull edF,avva ' rig‘gn él ub head 13 to re-cqck firing pin
169. Referring to Fi gé‘?feg’FBr‘P] 1gs.a¥,d£- 1 13nam adflitionsh safewis provided 1oy ovi ded

t Qs poacl B 7147 Wid : d 13
o ensure da{sﬁ{eaaetaﬁueﬁ of S6eptaere! 171l mttémapﬁm&e%b efssls%l%@ﬁa

Is in the final 5 seating position. To that end, a safety pin 1S
attachell t csehfing positiondeTopshat endy a safetepi 26§ ip atached o Migingi ind@6pin 187passage

257 is fornmed in the cvlindrical sin . to, receiyv af in 255
oo Muzs! oy R it 4 169, A BESRRORSTis Bt i GE kfindial hub, 7
posi tion. |do sfocrereié Bafetypih 255 upbn Mele portion 3% a8 bedeth Pogtiord 93 exanpl e,
to msalignnment of muzzle portion 31 with respect to breech 10 ' portion
%ﬁ saf ety Jspehipgthe %lﬁsawrmmzphal; spfety fv@ fallste segt inspassags 27andof f .
i s causes I : lzzR oG > y

preventing gfé%ﬂ%a?ﬁ%ﬁgmaéé%.m%e%r ri rPg_ to ﬁ g’%ﬁ‘&%‘;"é‘n“’ta téér?lgat e
enbodi b@nt pdrtioh 38, kafery pit 255 abeing dorigen thandiringepini 168¢ dctalasuestanidoff. r espect

to Figs. 1-13 except. I hat, in i.or 1 sur.f f chanber .547,- forned
in breech p%p’ts icapses £15ing; hin qugé% t@{ St gfchﬁp%‘fle ﬁf’e‘iﬂ’?%ﬁdﬁ?"e?ﬂﬁg outer
surface of gatbhdtidnldfdhe S@nsi Ng 535 of nuzzle portion 531 includes a -
plurality of threads 302 which_are adapted to engage t hreads 300 of chanber
547. Referring to Fi gBefemingatoiFige 14¢ pyypltermatg embodiment iof whibjead 143 ek e 20
portion 53 : ' ' fi] s eabd Li.an. Di sposed

N thin o stSh RS FichoBakd NRe it Hiof 1h Tiae E ek s BAEh B0l JPOS

st ar t eil5 heashirfag8 oficHambari 470 fiommed indrecchi pdrtion 833 rinelndest @ pluaalitygiof cussed

above with respe tq.Figs. 1-13. Piston. head 567_._nc] udes a hal f.round
groove 571 @F?a%a_ﬁbgr2?41%@1_%??“&%%858@?%’25%%533 %Jafg - ?P%‘Eﬂ% an
O ring, mayjnRided & PRERKyVUftiiteddOB0D Whichtit iadapted to engage threads 300 of
chamber 547.
Referring to Figs. 15 and 16, club head 113 is shown with muzzle

20  portion 531 and breech portion 533 in a final seating position. Disposed within
piston cylinder 555 is a piston 565 having a piston head 567, starter head 568 and a
piston rod 569 which are orientated as discusséd above with respect to Figs. 1-13.
Piston head 567 includes a half-round groove 571 circumferentially disposed
thereabout. A gasket, such as an O-ring, may be disposed within groove, defining

25 a sealing member. Sealing member has a shape matching a cross-section of piston
cylindei' 555 to form a fluid tight seal with between piston head 567 and the interior
surface of chamber 555.

The retrﬁction system in club head 113 differs from that shown above
in that feed chambers 527 and 529 are selectively placed in fluid communication

30  with piston cylinder 555 via check valves 577 and 579. Specif'ically,.feed chamber
527 is selec;ively placed in fluid communication with piston cylinder 555 via feed
channel 581 through check valve 577. Spaéed apart from feed channel 581, is an



25 a sealing nenber. Sealing nenber has a shape matching a cross-section
of pi:ston cylinder 555 to fforma fluid tight seal with between piston head
567 -and the interior surface of chanmber 555. The retraction systemi-n-club
head 113 widH$/20944 f r om t hat shown above in that feed chanbhBGE/ES9721838 529

are selectively placed in fluid conmunication 30 wth piston cylinder 555
via check valves 577 and 579. Specificaljyy, feed chanber 527 is selectively
placed in fluid conmunication with piston cylinder 555 via feed channel 581

gg; (2)8824(3 hegifieY dhattheP 382 plabRg Q’Qccﬁéﬁiﬁ_ bek 5271k @8Rkl FUAE Eoﬁéxéwdﬁgg@‘/@a% 5 \é\D e

out | et charpiston38lingera335n gFgedechambenb2? isselectively miaceadntfluid commmminationcat i on

o 4o A 0 8 GOt s i 0 ki L
Communi oat i GRS Byttt 558 R 8 Moy S5 indeh Bk SRivE Yof - S
val ve 579. dpascfromafesd chinneh583;dsl as loatleethahfe 584Splading flell @hamben 589 b 84

pl aci ng_feed champer, 529 in 5  constant f|uid_conmmunication wth piston

cyl i nde? 5Ieonstapt flpid enpumumication with piston e¥lindes83%-e wi t hin piston cylinder
555 and feed chanber spag ' . Lol QL] - M es 577
and 579 bl ocking f uiH%ﬁ%&ﬁ?ﬁ?ﬁ@gﬁé@%ﬁgﬁg‘%gflgﬁﬁbf%affn%’l@gf555/ Bnd N
respect i vel feed chambels t527 and 529 d§ at equilibraurh cwith thecknvatwvgsaSMTi agl 78 enters

bl ast cha r 257.. The 10 e ndi.n as. . n bl ast chanber 557 creates
pressure \A%Bﬂ“ﬂ%é’f“é‘?ggwoﬁr@gﬁﬁ%fc gs§§é aaaé%& ESBFtNENd H89M causi ng
both to trayfbnatitnVof reciprdelers17, GRUXPRAAIRS §ad EtBYsbIAR EELHNBr 3. SPRd NO 597.
As piston head 567 travels past feed channels 581 and 583, the pressure

di f f er &t i s8xpepdingss pu Slast-chainben &7 cBaBs pressargcwhich operates apostartarchegdo
causes chec 7 . . | 77 15
and £70" ar 1S Biion eal 38y Skl hART ral O RoRONRY HARRG: Y51 KO, 7°
and 529. Upmarshhﬂfjlp?vfdpe'mg m|7Alsrpimtlm heai 'Sﬁlhhavhm pasefidedwlanyels 581 aRrd f a g .
reverse pressure differeptial .devel ops wit ssyre present eed -
chanbers 5 %&geﬁﬁs‘lféiqge F'éagﬁ)@lﬁwqe_mst%gév@g%gén rf%’g‘fhmi % ¥/ portion
of piston Cyjd §EtPEadses ek vﬁ%&(‘@?f‘%gd 3797 B .'ﬁﬁ%p%ﬂﬁglﬂf%‘ﬁ&d@bﬁv&eﬂ‘ﬁm- '

The reverse pressure differential results fromoutl et channels 582 and

584 .hal$ ng ands5TH allows gas tp travel from pistonscylinderi 355t fasdechamhers §22dndhannel s

581 and 583g4alh . ' L€ t D, e present
in feed cha?‘r%?ér ?@g%l %ﬂ%hgﬁsﬁﬁs#agﬁﬁé“ﬁ{he@g%% ﬁgﬁnp%?ﬁ’o%?%%%i ston
cylinder 55presiuse diffistetnidl devslopsewithniid preesusd presentif fecihichambers 527 and

529 being greater than the pressure present in the portion of piston cylinder located

"t

between piston head 567 and blast chamber 557. The reverse pressure differential
20 results from outlet channels 582 and 584 having a substantially smaller
cross-sectional area than feed channels 581 and 583. The small cross sectional area
allows the gas pressure present in feed chémbgrs 527 and 529 to slow_ly bleed into
the portion of piston cylinder 555 disposed between marshmallow spring 597 and
piston rod 567, driving piston 557 to its final seating position.
25 . Referring to Figs. 17 and 18, a third embodiment of the club head
613 is shown as including a passageway 602 disposed between the upper surface
623 and the piston cylinder 655. Disposed within passageway 602 is a flexible
lanyard 604. A first section 606 of flexible lanyard 602 is coupled to strike plate
_ 635 by a pin 635a and extends therefrom, terminating in a shoulder 608. A second
30 section 610 of flexible lanyard extends from shoulder 608, passing through a slot
' 667a in firing index pi;l 667, te‘rminatés in a dove-tailed groove 612. Firing index

pin 667 includes a notch 614 having a shape complemexitary to the dove-tailed



piston rod 567, driving piston 557 to its final seating position. 25
Referring to Figs. 17 and 18, a third enbodi nent of the club head 613 is
shown as including a passageway 602 di sposed between the.upper surf.ace 623
and t he pj | i nder 655. Di sposed within passageway 60g~4 Xi bl e
| anyard GW%O%rst section 606 of flexible lanyard 602 igcg@gg{%lﬁo
strike plate 635 by a pin 635a and extends therefrom termnating in a .
shoul der 608. A second 30 section 610 ¥ flexible | anyard extends from

shoul der 608, passing. through a slot 667a in firing, index pin, 667,
gLe atd et

t er mi nat es FQO¥%e &3 flisposgd &Ry Treeiye she pame and selactively forppan interlogking o
notch 614 hgyg h t I ; 944
PCT/ UsSo7) 2 aRyAus 109 haeAERhE MRELE injudd pafs (RUGT Bl fRihg indlX pabteh

sel ect i vel ythe angleamwhich thelflexitile ipnyand hemds ésredncedBy Hoawevery thérdove-tailed| e

fox bl e | apyaveoieAnd Weadds B b0 BbRsbPfo, cloRnE WPE mitle 53 86 1) ang
the not gh G?bdmgdmsiimeahdacﬁmem hthsdes ialbotldet BaiRpa The 5
opposing end 616 of second section 610 includes a shoul der having a

conpl enent afMplameRtary,shape (@ ghquldey$08ywith enddf I1andasheuldes 608 selecdely |
sel ectively NG dﬁrﬁr cking fit. Referring to Figs. 10 and 17, in
operation cgo%%:jl{r?g&gén%hld’e S efgf\;e 210 is pulled away fromclub head 613,
causi ng rear. cocki ng Referrigp® Figssl0 drd dGaimeperdtion cdckingbandlenslésva®1095.

move away  risceh pakdzem g1 et a7 Eheinaiat cotfin ey AR e Rey |

groove 1612 fffg Per Réadolgh. CTHR RGNS FRIE ﬁ%rkﬂ%b' P4 and) tiBRéLord\Ping idBXST i ke
pl ate 635. .Thi%rﬁ?‘esults in end 616 en alﬁi ng shoul der 608 and rmv%ng first

section 606PINAGs do mMaverkyvay fsm chinhead 613} nAnHnterlogking, ifis between dosefailede 635
Is retracteg, | . | ' a2 The

pot enti al egré)rogélgll%ig%rnﬁ%cg%fg‘f}ﬁﬂsseggsg%o\?g%é&fgﬁiI?of]iéut'aig%tag)ﬁg?gd;/n}% 1rklevi ng
firing pin plag 63% oThsaeniladh end 1606 enpaping shotdder608fandi movipg fir§Gectidr ust s

- forward int | ub g 61 t he _second, sect.ion 10 is Left in a retracted
. posi tion. Lﬁ%fﬁtmgﬁﬁmzowﬁﬁp reﬁ’e‘g’lsatgﬁ}é‘m(‘n &gﬁm?gﬁ%@ﬁllﬁtpe 635
i's driven télub-th‘éa@lsl&nfi?stmiés&igg -65_1 er D5! Bhé PElehisl dnetgyOn sphing! 1991is 608

with end 20 616 extends |anyard, into an extended position. In the
ext ended poemvered tojkinstic gnerey, driving dirmgopinH$0<intortegeptagie faat shPWR).ndsSch 614

so that strilGuphAbin SR RIS RNGECRR Bub el BE5 b teldifl deBlibPBICH to

position, as
in a rétracted position. Upon detonation of the receptacle (not shown), strike-plate

635 is driven to its extended position. The interlocking fit of shoulder 608 with end

20 616 extends lanyard 604 into an extended position. In the extended position,

~ dove-tailed groove 612 comes into contact with notch 614 so that strike-plate 635
may once again be placed in the retracted position, as discussed above.

| An advantage with employing lanyard 604 to retract strike-plafe 635
is that club head 613 is of much simpler design, shown more clearly in Fig. 19.

25  This lowers manufacturing costs, by abrogating the need to form the aforementioned
channels and feed chambers associated With. the pneumatic retraction systems,
discussed above with respect to Figs. 1-4, 9 and 14-16. Typically, club head 613
includes a muzzle portion 631 and a breech portion 633 that are coupled and
decoupled as discussed above with respect to Fig. 3. To that end, breech portion

30 633 includes an anmular groove 618 disposed so that shoulder 608 and a portion of
first section 606 may travel therethrough until shoulder 608 lies in the same plane as
end 612.



An advantage with enploying | anyard 604 to retract strike-plate 635 is that
club head 613 is of much sinpler design, shown nore clearly in Fig. 19. 25
This | owers manufacturing costs, by abrogating the need to formthe. ... ..
aforenentaﬂpﬁg?ghannels and feed chanbers associated w th tgenieeaimsi C
retraction systens, discussed above with respect to Figs. 1-4, 9 and 14-16.
Typically, club head 613 includes a nuzzl e portion 631 and a breech portion
633 that are coupl ed and decoupl ed as di 48ussed above with respect to Fig.
3. To that end, breecqﬁgorlionégo 633 i ncl udes an annular,%gggye 618
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The exhaust adiagensde thepistonrydiader 9% with:a wall (780 being dispaspd ithesehetwep. wi t h a
Il 790 bei ' . t - ' 4 through
wal | 790 and QUSRS 85 i Rirle iEfn, oilf WORAR bostivrcl profindiio L I) |

735 def i nes chambersEsls eThe thrahiglzpert 734" ddfines a ghossisectionk] ared "Aythyomgh bet ween

i sades S o AR Fet e boyphtEhot s i Wi i 31100
t hr oughgoor trhé3aneincludedTh Mide@dedOSHAR 710 Bat Exiéhds titin A0Bumbbehet 914, Rt

i ncl udes an aperture (not _shown). An end of the threaded shaft 710,

opposi t e t o thehdreughnpork738 and terminates proximaeyio @i o 70Q i Thetstap Z0Giscindes s
t o t hi ' h t - ' o
i sposed on 18, eRmEbat Sibwiy “aRIcH of th Padeld Saf? 470, WBSRRe (el P, |

di sposed on thniab-wheelb?bY is hathtabll Qispesed in sthevstope (700’8 rupertare. t othis fashionles a
journal portjon: 720 an atch portion 740. The journal rti.gn 720

ext ends traﬁ%‘?/gPEggp@“aﬁge ’P"E‘BFln 4 g SP?E??#"PH’F&“H?F%&&S %haft 710
and i ncjyideshRigRPeRI 785, (not shown) having threads which are conpl enentary

to the 20 threads of the shaft 710. The hatch portion 740 extends
transverse to the jourResiprpeally dispased onrihe ghreadedshaft 1008 a valvwgieleemial axi s

711. The ha%@ tﬂﬂ%&lﬁﬁes@ ?odrﬁal portion 720 and a hatch portion 740. The journal -
portion 720 extends transverse to the longitudinal axis 711 of the threaded shaft 710

and includes an opening (not shown) having threads which are complementary to the
20  threads of the shaft 710. The hatch portion 740 extends transverse to the journal
portion 720 and parallel to the longitudinal axis 711. The hatch portion 740 is
positioned to seat against wall 790 and is disposed to move parallel to longitudinal
axis 711 to selectively cover through-port 735. '
Specifically, thumb-wheel 714 is disposed in club head 713 so that a
25  portion of the periphery 725 is located exterior to the club head 713. In this
manner, the thumb-wheel 714 may be rotated to cause the hatch portion 740 to
reciprocate along the longitudinal axis 711 to vary the cross-sectional area "A".
The size of cross-sectional area "A" determines that amount of rapidly expanding
gas that may exit from blast chamber 751. This reduces the amount of pressure
30  applied to the piston 757, thereby reducing the distanée and/or range that a golf-ball
* would be propelled by the same. _
The periphery 725 may include indicia 766 to indicate the relative



positioned to seat against wall 790 and is disposed to nove parallel to

| ongi tudi nal axis 711 to selectively cover through-port 735. Specifically,
t hunmb- wheel 714 is disposed in club head 713 so that a 25. portion.of..the
peri pheryv?;gg%@d ocated exterior to the club head 713. |In pEi/osomisyer, the
t hunb- whee may be rotated to cause the hatch portion 740 to :
reci procate along the longitudinal axis 711 to vary the cross-sectional .
area "A'. The size of cross-sectional ar@® "A" deternmines t hat anmount of

rapi dly expandin as that may_exit from bl ast chanbgr, 7R1. .This. reduce
{he. ampunt | GRGHE oL gretigbmay eij hiyeh SToMoRNarl APOA ™ HDF dBIERIBREI ng t he
distance andpofaé aifRerddioldted Uoks, RaLh o Which Rily e Wlight® Witk)a ibemaige.  The

peri phery 7 may e Indicia 766 to indicate the relative

98/ 20944 (not shown), providing a rough idea of the distance that a golf-balpwpuldsbey/ 2 1828 20

anount of gas that exit_thro rogs- secti ' i ndi ci a
may incl ude HP?QE%%? ?‘f’\%‘l r(?’%“ggltnl %9 S%E@%Gﬁﬁ%lﬁ %ﬁeg%ﬁﬁlége:ddbw th a
site marger fra0ideinéte chatigey inltiinGerions udlthé Brvas-sdctibhal ates"Ance that a
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|
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passes. The boss 705 may be integrally formed with the club head 713 and
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740 i s wedgeWRewhardispdsed watdmpletely noverthrnghpont0F35. TRieferablyy icde side of
additional strength to the hat¢ch portion 740, ngki th ' re ..

resi st ant toﬂl?et?qgﬁ ﬁg% i‘%ﬁslls 958%135*5?‘3 tashe hpeh RPB‘%‘E&W@‘&S&%W‘?’ on
Referring FOKEG%S edgtdWREwedh the wall 190 SSPHRBERNT65 .S THiSHrovReRs iaddisionin bei ng
di spose I'n club head 813, proximate to the closed end 843. The 20

rotor 899 i nstrengsls touthel hatchl partion 740 cmekingsthe sgme mare sesistan tRdeformagiop e
rotor 899 from fluid moving into the through-port 735. B

Referring to Figs. 23 and 24, a cartridge advance system 800 is

shown being disposed within club head 813, proximate to the closed end 843. The
20 rotor 899 includes a plurality of recesses 823 that are formed into the rotor 899
which are disposed radially symmetric about axis 821. It is preferred, however,
that the recesses 823 are in the form of slots that extend from the periphery 809
radially inward, toward axis 821. | |
Referring to Figs. 23, 24, 25 and 26, an advance wheel 801 is
25  disposed adjacent to the rotor 899 that has first and second opposed major surfaces
801a and 801b and a periphery disposed therebetween. A plurality of teeth 811 are
- formed in. the periphery of the advance wheel 801. Extending from the first major
surface 801a is a plurality of detents 803. Each detent 803 is disposed to fit within
one of the recesses 823 and forms an interference fit therewith. Extending from the
30 second majoi' surface 801b is a coupling portion that includes two spaced apart
cylinders concentrically disposed about axis 821, forming inner 805a and outer 805b

cylinders. The outer cylinder 805b extends from the second major surface 801b and



whi ch are.di sposed radially symmetric about axis 821. It is preferred,
howeyer, that the recesses.823 are in the formof slots that extend from
the-periphery 809 radially inward, toward axis 821. Referring to Figs:- 23,
24, 25 amwlo28/20aah advance wheel 801 is 25 ° disposed adj ac®6T/US§7/21828 r ot or
899 that has first and second opposed nmajor surfaces 80la and 801b and a
periphery di sposed therebetween. A plurgity of teeth 811 are forned in the
peri phery of the advance wheel 801. Extending fromthe first major surface

80la is a Al d : Eac ' A it
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ext ends fr Gphdel815 RGO BA afiilfy reoeks 8156 HALB pasRioned Na&SH 10 B:%econd major
PCT/ US97121828 21 terminates in an annul ar p'r%i dge 8%245?3. A corrpregg%c} I(?r?'"?_srpr.i ng
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with a screwitidd scfewnBRT sédiel thierei o exiend dlodlgaR@ akidB2aXi A Vel sndRfEW .
stand-of f 825 passes through the ing]e?&QEyl | nder 805a al ong the axjs 821 and.

i s t hr eadeds’Sriiagsestheanen she 1nner crlinder $0A7 alens;the axis 82k apd s shrgadasonto
stand- of f w88 rqﬁ_tﬁiaerasléon,_:ﬁ@g%r?wgfzg ﬁﬁi’&@%ﬁnﬁyﬁi’%ﬁk@%&@ﬂkhe cl ub

head 813, while allow ng rotation conponents about the axis 821. A
fl exi bl® | aantaidge adgarice spstepdNOctotti¢ abbniead B1Bhevhiletatlowing rqthtiony obthet he

| anyard wheel 815 )%Se tetrﬂd 88? of which is attached thereto. The renaining
end 888b of OFPRNERtS abput the aXIS 823 888 terminates in a dove-tailed groove

812. A A flexible lanyard 888 is disposed adjacent to The outer periphery of

the lanyard wheel 815, one end 888a of which is attached thereto. The remaining
end 888b of the flexible lanyard 888 terminates in a dove-tailed groove 812. A

20 plurality of teeth 817 are disposed on one side of the flexible lanyard 888 facing the
axis 821 so that teeth 817 engage the teeth 811 of advance wheel 801. The
opposing sides 817a and 817b of each tooth 817 are angléd so that each tooth 817
forms an interference fit with a tooth 811 in one direction and may slip past one or
more teeth 811 in an opposing direction. The firing index pin 867 includes a

25  dove-tailed notch 614 into which the dove-tailed groove 812 is seated.

In operation, firing index pin 867 is retracted along direction A when
the club handle (not shown) is cocked. This imparts a rotational force upon the
lanyard wheel 815, causing the same to rotate about the axis 821. The teeth 817
are designed so that an interference fit is established between the teeth 811 and the

30  edge 817a of each tooth 817, in this direction. The aforementioned interference fit
imparts the rotational force upon advance wheel 801, thereby causing the rotor 899
rotor to advance. The length of either the lanyard 888, or the firing index pin 867,



20 plurality of teeth 817 are di sposed on one side of the flexible

| anyard 888 facing the axis 821 so that teeth 817 engage the teeth 811 of
advance wheel 801. The opposing sides 817a and 817b of -each tooth 817 are
angl ed sowdwédzesfch tooth 817 fornms an interference fit W pprash#akss 811 in
one direction and may slip past one or nore teeth 811 in an opposing
direction. The firing index pin 867 includes a 25 dove-tail ed notch 614
into which the dove-tailed groove 812 i s2Zeated. In operation, firing index

pin 867 is retracted al ong direction A when the club handle (not shown) is
cocked. Thi diciagsdhe amount, 5?‘?‘6‘\‘9{!31 movementpfrihe getor $A9.aln this emtbodin®nt.causi ng

the sane t OogeOinddu i Vel 8 ake ' ‘30t hat
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each shot. s ThiS, s | ‘ . -club head
813 to covelrlﬂ %ésnfiér)]t;vx %gaﬁﬂ elS%%%k’fﬁ%l%%’quleﬁg? %ﬁgg;&tgggﬁ&o‘ cead 813
vi a a hi ngeflagfis withithe outsiiehofithe club head 818 Sohhat thpclnbdead 803 has at he door .
It is preferred thﬁb t he de%gr forma flush fit with the outside of the club.
head 813 sosrf"ﬁ‘?ﬁlaf’ °{G 8PRead 813 has a snooth aesthetic appeal . 15
‘Finallys referring {oFbiany, rdminkioaigs 2, 2l RelcRRh oM of i club

e

head 913 may be pivotally attached tot reech portion 933 so as to allow
access to t¢ubhead 013 gpy teypivatally agtached o dhpbreegivportion 93350 asxe @lawng i nt o

£Lring pin QU B%neGdror 99926 A ind, anl dlfpeP pOffoH G431 bhiRaidy Tk rticy P "

947. The | owe ,
pin housing 961, is attached to the breech portion 933 via a pin 947. The lower

C

‘portion 946 of the closed end 943 extends coextensive with the cross-sectional area
20  of the breech portion 933 and includes a recess 948. In this fashion_, the upper
portion 945 is more narrow than the lower portion 946. An axle 949 is disposed in
the recess 948 to extend therefrom toward the tapered portion 939, terminating in an
L-shaped hook 951. A thumb-wheel 953 is disposed within the recess 948 and
mounted to rotate about the axle 949. The thumb-wheel 953 includes a plurality of
25  cogs 955 that extend toward the tapered portion 939. The cogs 955 are positioned
on the thumb-wheel 953 so as to be received within a recess 923 of the rotor, upon
the closed end 943 reaching a final seating position, discussed more fully below. A
spring 957 is positioned between the thumb-wheel 953 and the closed end 943, with
the axle 949 passing through the center of the spring 957. The tapered portion 939
30  includes an L-shaped hook 959 that extends toward the closed end 943.
Referring to Figs. 27, 28 and 30, in a final seating position the rotor
999 fits onto tapered portion 939 with the L-shaped hooks 951 and 959 coupled



portion 946 of the closed end 943 extends coextensive with the
cross-sectional area 20 of the breech portion 933 and includes a recess
948. .In this fashion, the upper portion 945 is nore narrow than the l-oner
portion 94fp ofiveds| € 949 is disposed in the recess 948 to POTERITRHEBef r om
toward the tapered portion 939, terminating in an L-shaped hook 951. A

t hunb-wheel 953 is disposed within the r?%ess 948 and nounted to rotate -
about the axle 949. The thunb-wheel 953 cludes a plurality of 25 cogs .
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allows the c 943" to rotate about the pin 947 in a direction shown
by arrow B, pxisitxmeahg) rdstaaga:ns!mh@mcpomon Mfpwben theosipsedeend943r isdn@Brt i on
939. As an added, saf.e ure the fikin 6 i nclude a. -
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However, unlike rotor 899 discussed above with respect to Figs. 23 and 24, rotor -

1099, shown in Fig. 31, has recesses formed into at least one of the opposed major
surfaces 1099a and 1099b. It is pi'eferred that recesses 1023 be formed in both of
the major surfaces 1099a and 1099b. Each of the recesses 1023 defines first and
second surfaces 1023a and 1023b. First surface 1023a lies in a plane that extends
parallel to the axis 1021 of rotation. Second surface 1023b extends transversely to
the axis of rotation 1021 and lies in a plane that extends obliquely to the first
surface 102_3a.: .
Closed end 1043 of club head 1013 is pivotally attached to the breech
portion 1033 as discussed above with respect to Fig. 27. In this fashion, breech
portion 1033 defines a chamber haviﬁg two spaced-apart openings 10452 and 1045b.
Muzzle portion 1031 has a housing 1037 which extends into chamber 1047 from
opening 1045a, terminating in a detent 1037a disposed proximate to opening 1045b.
Although the housing may include any number of detents 1037a, it is preferred that

there are two spaced-apart detents 1037a disposed on opposite sides of the axis of



However, unlike rotor 899, discussed above with respect to Figs. 23 and 2'4,
rotor 1099, shown in Fig. 31, has recesses forned into at | east one of the
~opposed mmj or surfaces 1099a and 1099b. It is preferred that recesses 1023

be forned | of the mgjor surfaces 1099a and 1099b. E
. eaany Yo,

recesses efines first and second surfaces 1023a and

surface 1023a lies in a plane that extends parallel to the axis 1021 of
rotati on. Second surface 1023b extends tr2hsversely to the axis of rotation
1021 and lies in.a gl ane that extends obliquely to the first surface 1023a.
Cl osed end 10watien 1621,HhUpemdcaching 4 fingli seating pesitinn, aunked thontajur sarfacesh
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one of the ' surfaces. 9a .or 9b of the rqgtor, 1099 faces.the .
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1023. To factktehtst10374 Enpaits dotatiohANtoRMEH VIR robfr 1099, ABLRT fos{) the
detents 1037a, each of the detents 1037a have a shape (':orrplﬁesr?eirgt%g’?\}b%g the

shape of thel elgonediregyon. The datentst MI3Aa slip pasiome oF mare reesss 1023 18T a
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detents 1037a under force of a spring 1003 attach o an intefior surface
of closed en8pated aparhprauasigns 3AQ3a thatbane a phapa gomplemieataryntd dyeeshape ©of ithe

preferred th ! 1 : [ . a rotrusiqQns 3a
Phat have o Lesgt 108, ety Boft, B broBusi3hP F0 184 be BBbET3NS ibET, o
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and functi N rotdr 5859 Between delents 18§7ad§r5 Ql}rlsnglPO g?an Osh‘Q'Séjc? ﬁoél??ow is

centered between detents 1037a and extends from the housing 1037 passing through

_rotor 1099. The spring includes a central aperture (not shown) disposed opposite_ to
an L-shaped hook 1051 protrudes from the interior wall of the closed end 1043.
The L-shaped hook 1059 extends through the central aperture (not shown) allowing
the same to couple with L-shaped hook 1051. The spring 1003 presses against the
rotor 1099, upon the closed end 1043 reaching a final seating position in which the
two L-shaped hooks 1051 and 1059 are in interlocking engagement. In this fashion,
spring 1003 wedges the rotor 1099 onto tapered portion 1039, providing the benefits
discussed above.

In operation, rotation of rotor 1099 is accomplished by rotating
muzzle portion 1031 with respect to breech portion 1033. Rotation of muzzile
portion 1031 causes the detents 1037a to engage surface 1023a. As shown rotation
of rotor 1099 occurs upon rotating muzzle portion 1031 clockwise. However, over- .
rotation of muzzle portion 1031 would cause decoupling of the muzzle portion 1031

from the breech portion 1033. To prevent unintentional decoupling, a rotation



rotor 1099 between detents 1037a and spring 1003, an L-shaped hook 1059 is
centered between detents 1037a and extends from the housing 1037 passing
t hrough rotor 1099. The spring includes a central aperture (not shown)- ~
di sposed wp®sR094e to an L-shaped hook 1051 protrudes from PE@USIHBE%0r wal |
of the closed end 1043. The L-shaped hook 1059 extends through the central -
aperture (not shown) allow ng the SaHEggg couple with L-shaped hook 1051.
The spring 1003 presses against the rot 1099, upon the cl osed end 1043

reaching a.final seati Rosi.tion,i,n i t he t L- shaped, hpoks, 1051 and
1055 ar e | oRiRer IS HekiEa B3 st A stait 1078 chatindiies i B3Eony 5663 tRllges
the rotor HAn@noss iconsie@to MR Bredh piiatn 10896 Wellge hifindt MehiulAe di Scussed
above. In operation, rotation of rotor 1099 is acconplished by rotating

muzzl e por.tRasHon 3831.,iThe mezzls-partion 193¢ dugludnsra plyrality) 98 indeots 053 of nuzzl e
[ ' 1) hov
portion 1031%5939?6%7&5%@ f&‘lﬂf‘tﬁacﬁ%ag? Ea:ﬁeﬁﬁgﬁﬁ%siﬁsfﬁcﬁoéﬂza}@]lo%ép?}% Ex']se._

rotation of rotor occurs ‘upon r ng ‘muzzl e potfion

However, o\adapteddo atceive the bailAehring 055 whefi GBA chub ead 4016 & iwercoupl i ng of

t he nuzzl er&ocﬁti-on 1031 .f.rom the breech portion 1033.- To prevent -
PlieRiy | |

uni ntentio PRYHOD, [ ot at i on WO 98/ 20944 | .
PCT/ US97/ 21828 25 i ndy | | il : : t '
F6RERimplS, witte bl ®darify 90398ispdseld 5‘?2‘@‘3{‘%9‘?%3 E*?eteech

includes an resiliently b|a§ed bal | - bearing 1055 cou _
portion 1038uzzle ard freegh ppriions 11031 and 4033 pre sdcurelyl EBtened together zared ther t | on

the i ndent Sl Bek! YB by gheried Rt SRe 301t bl Bl 0B s Bmeed ool |
bearing 10585Fbgthet itz pbriivadns beds rotatet /4 réevobstiing 8, S0P, REg Fdspévt t&Or

exanple, with ball bearin 10?{; di sposed in indent 1057a, the nuzzle and
breech por tP®Rseeeh PorticR) 19353 3Rgtaping dhe, piizgle postion KB L Ygdevalution fansehe cl ub
‘head 1013 i I C whl rd | ' s(ﬁdmi n

i ndent 1057%?th§§ﬂm§%‘{ag{°p%lrtqa§%a Fl%ggdt;le(?r? éroo%)‘k"'jll'?)eééig %ﬁ&r@g\l}gﬁﬁj?%& . e.,

90[ err], wiadjacentresess 1023 mthill pretousiqnsr 1003a fo33 3n iRetfexencm fit Mithmeeceskes

portion 10 14y evol ution causes each detent jerr Q | ast a
recess 102?303% a‘gﬁ? Aty §éo?ﬁgg - PREEC PEHR %&q}?tgdﬁ’é&‘%m ﬂ’%’%&@? 1023,
whi | e pr ot rdeténs $30300RamS 4 Htedferérict ofitl Witk fecRsdel 1028 tiusiRCREGTCR9903 3pin
Thereafter, by rotating the nuzzle portion 1031 back to indent 1057a, the
det ents 103PRUt 8¥im18311 dndhis fashinne speqessiyg partridgss {naf shown) dispesed dn tha or

1099 to Spidhets 1005 of the rotor may be aligned to allow being struck by the firing pin 1069.
Upon rotating the muzzle portion 1031 1/2 revolution clockwise, the
L-shaped hooks 1051 and 1059 become disengaged, allowing closed end 1043 to

pivot away from rotor 1099. Rotating muzzle portion counter-clockwise 1/2

revolution so that resiliently biased ball bearing 1055 is disposed in indent 1057d,
the muzzle portion 1031 may be decoupled from the breech portion 1033. To
facilitate rotational movement between the muzzle portion 1031 and the breech
portion 1033 the detent 1049 is spaced apart from the stop 1052 bf the groove 1053
a sufficient amount of distance to allow at least 1/2 revolution of movement between

the muzzle portion 1031 and the breech portion 1033.



about axis 1021. In this fashion, successive cartridges (not shown)

di sposed in the ducts 1005 of the rotor may be aligned to allow being
struck by the firing pin 1069. Upon rotating the nuzzle portion 1031 1/2.
revolutionrﬁi g% ¥jss€. the L-shaped hooks 1051 and 1059 becorHissgr@aged,
al l owi ng closed end 1043 to pivot away fromrotor 1099. Rotating nuzzle
portion counter-clockwi se 1/2 revolution so that resiliently biased ball
beari ng 1055 is di sposed in indent 1057d, 26he nmuzzle portion 1031 may be

decoupl ed fromthe breech portion 1033. To facili tatml nt ment
bet ween t he mmmmm&_am and the breech porti ll dmnl@mmﬁt 1049
is spaced apart fromthe stop 1052 of the groove 1053 a‘fsutfi ki ent anount
of distance to allow at |east 1/2 revol ution of novenent between the—nuzzl e
portion 3031 and the brleech mtgblﬂdhib Jgeﬁ@nsm WO 98/ 20944

PCT/ US97/ 21828 26 1 ol f club, conpri si ng:
a club héad incl uding éﬂP‘a§Fathﬁh’§§Tg4hlaFﬂ %}aaﬂ@smﬂw ¢ gempmnication &’@a

t mb A am®
Chaoer * 5 "Bl St ol ARG R ot | MOUARIN Bl A% Chalnt "
t hough- part I fiuidycemmunivatios withssaitk éxhandt chamber, Baiduthbughpart hhviug @& oress- pass
bet d haust d6 . t d
vl vo, Jii s ORI TS AHAVEN POCAGE CopvPRsR bebren st eipbamber s #i o
a val ve Qj e%o@gagm@ql 4fd vary said cross-sectional area. 1 -

2. The gol'f club as Tecited in claim-1l further including a handle 2
attached o said club Hevalve, tisposed proximate to sad throughporosdid olys includingi t ed

inclaimgd fuyr ' %‘gp S posed in said club head,
pr oxi mat eé tolés‘;aalli\c?fr%l &(sé{‘tuigﬁgte er, n%ﬂiinﬁ}s%wcégbgl 8§§mmni cation therewth,
sai d receptacl e being adapted to produce a rapidly 4 expandi ng gas 1
4, - The gol f club as recitged c| |m 3 f th din ans

coupl ed tlo "sai d handl e2f or ’@39 ‘{if §§|’EF"?5 ﬁf"a@l Q%“‘Lfiﬁér‘gﬁgxﬁgm%

sai d rapixdl yaﬁachegﬁgqgﬂlago E R and a.piston novably disposed in said piston
chanber for 4 di spl acenent along a first direction in response to said

rapi dly expandi ng gas 5 - entering said piston chanber. 1 5.

The gol f club as recited in 'ﬁleaéJH 4ubNE rEiMaSR thid® ¥EdlAGhades areceptacle

2 disposed in said club head, proximate to said blast chamber, and in fluid

3  communication therewith, said receptacle being adapted to prbduce a rapidly

4  expanding gas. ' |

1 4, The golf club as recited in claim 3 further including means,
2 coupled to said handle, for exciting said rgceptacle, thereby producing said rapidly
3 expanding gas and a piston movably disposed in said_piston chamber for

4  displacement along a first direction in response to said rapidly expanding gas

5  entering said piston chamber.

1 5. The golf club as recited in claim 1 wherein said valve includes
2 a thumb-wheel having a periphery, a portion of which is disposed exterior to said
3 club head, whereby said valve element moves in response to movement of said

4  thumb-wheel.

6. A golf club, comprising:

p—

2 a club head, said club head including a breech portion and a muzzle



2 a t hunb-wheel having a periphery v\Eortlon of which is disposed

exterior to said 3 club head, V\hereby uﬂllmm“'l”fnﬁ”mt m)ves- in  A-gol f

respanse to novenent of said 4 thunb
cl ub, conpyicsdsHgnsd2 ‘a club head, " said’cl ub heRGX/USHTI2R2BNg a
breech portion and a nuzzle 27 3 portlon rotatably attached to said
breech portion, formng an interl ocking fé% therewith; said breech
portion including an aperture through whi said nmuzzle 5 portion

tends, _t t N
o ovaq’ fu opomen ALy Aused i sl Vinchb pastion, forming ap Setlodhipd By oos e
di sposedgr adue&ém&mﬁeea%&moﬁhﬁammg adpenid 640 whidl HEYREse! v to

sai d opposed maj or ‘surfaces, wth said etent being received within 9 one
of sajd pl ur pbitiop extendsclepninating in a detent; and 7. The gol f club as

br coch pért i on o sel cRappsviskbbedl R spfface bt e whitnThbfiGaEs 1© S0 C

gol f cl uly aspheglity ot redessdsaiispoded rudidlyy syrmbwidally aboutem 4xis BkteRding rrerrber
attached to sald cover to resiliently bias sajd rqotor against said detent
upon 3 . 8sai HrABYRECLY a1 ABPAECH IRAIPT Mﬁgwgbwe.%m eing received within g
The gol f oclu wherein said nuzzle 2 portion

t erm nat egs |§ %f&ﬁ& ‘ﬁ‘gh?rgrt etents, each of .which is adapted to seat 3
Wi thin one of sai d pI urality of recesses. 10. A gol f

club, conprising 2 | ub h d_hauing fi second
opposed ends and a hoII ow b(}a’; %"fa&ﬁ % eci gquﬁnﬁ ey
first end anqhijopiifyl strchétDto m@br&hh@drﬁepﬁreqbcﬁvelymét did dbposed |
proxi mate to said'second end, with an interior of said hollow body 5

defining a piston chanber and an interior of said t apered portion defining

2 DLast 9 chamber ingl | ul OOt B B0l i bie] ol SRRdORCRARHER besilRA ¢

t apered portion 7 i n¢l udi'ng I njection port
rotor hay ng memissptattathedatoisaid ¢avenito gesilientlyftiasesaidvrator againsteaiaidt deténtyupon

bei ng- adapt ed to recei ve sa ered portion and said surface of said
central cavi Spidiever Fachin aafd"éqt“ E@‘%ﬂ%‘%‘?ﬂent ary to a shape thereof. 1

11. The gol f club as reC|ted in claim10 further including a 2
recept acl e adapt ed to produce a rapidly expanding gas, with said rotor
i ncludi nd a 9. The golf club as recited in claim 6 wherein said muzzle

2  portion terminates in two spaced apart detents, each of which is adapted to seat

3  within one of said plurality of recesses.

10.. A golf club, comprising

a club head having first and second opposed ends and a hollow body
disposed therein extending from said first end and terminating in a hollow tapered
portion disposed proximate to said second end, with an interior qf said hollow body
defining a piston chamber and an interior of said tapered portion defining a blast
chamber in fluid communication with said piston chamber, said tapered portion
including an injection port; and |

a rotor having a central cavity forming a surface, with central cavity

(- JNN - - IES B - R A > e

being adapted to receive said tapered portion and said surface of said central cavity

ot
(o)

having a shape complementary to a shape thereof.

11.  The golf club as recited in claim 10 further including a

2 receptacle adapted to produce a rapidly expanding gas, with said rotor including a



28 3 plurality of ducts, one of whi Chsmpm%ﬁm—ﬂecept acle. 1
12. The golf club as recited in clal rotor is 2
rotatably coupled to said tapered port "Mim m! T“ 13. The golf
club as recited in claim12 further in

attached NP econd end to selecti veI y cover said rotor%%B%llsys

14. The golf club as recited in claim13 further including a 2

resilient nmenmber attached to said cover 28 resiliently bias said rotor

agai nst said 3 tapered portion with said rotor formng an interference
fi't therew tpralifyoof duits] oﬁeofvﬂﬂ&iemﬁpemlsaidg'e&piacm| seating position. 1
15. A gol f club, conprising: 2 a club head, said club
head i ncluding a breech portion and a nuzzle 3 portion- rotatably

attached to said bree por '

t her ew ?h and 5 . TﬂeoéblfEﬂ%?rs\%%@gtl?a@:%hdﬁﬂé’hgg%g%?4%t°ﬁead 1.
16. THe. gabtatably coupled tocsaid-taperedpastion.15 wherein said breech 2 ° portion
defines a chanber having walls and said nuzzle portion includes a body 3
adapted to fit within said chanber, with said body having a detent

extendi ng 4 t her ef rigm aﬁLheZ@lﬂch'ab&ed:x&G' iHdidig B ﬁﬁﬂﬁf ﬁﬁaﬁuxﬁgx cgveove
adapted to receive said t ent . The golf club

as recitded iPAVtplY ﬁﬁt@e%Faé‘i’ gecond #nd ta selsctively c%Fﬁ@‘éﬁ'O@éfl nes a chamber
and said muzzle portion includes a body adapted to fit 3 =~ wthin said
chanber, with said body having a cross-section with a shape 4

conpl ementary to a shale ofThe golbslnbwo‘ed:itnd infclaimiliﬁirﬂlebmcludﬁnga

18. T | f...cl ub g
al ong a a? %eﬂ'é%%:"@?fgﬁ?{ %ﬁfﬁt’ﬁ@e&}‘g&%‘gﬁg tQ xes g.ngy &&SS% é‘gﬁ(l)&??refé tsg id, ext en s

98/ 20944 . tapered portion with said rotor forming an interference fit therewfl; Tapdasaid? 1828 29
3 formng an interference fit wth said stop upon reaching a final

seat i ng $osicovemreaching pclinahseating(NositioBy securel y fasteni ng together said
breech portion and said nuzzle

| 15. A golf club, comprising:

2 a club head, said club head including a breech portion and a muzzle
3 portion rotatably attached to said breech portion, forming an interlocking fit

4  therewith; and | '

5 a handle attached to said club head.

1 16.  The golf club as recited in claim 15 wherein said breech

2 portion defines a chamber having walls and said muzzle portion includes a body
3 adapted to fit within said chamber, with said body having a detent extending

4  therefrom and said walls including a complementary groove adapted to receive said
5  detent.

1 17.  The golf club as recited in claim 15 wherein said breech

2 portion defines a chamber and said muzzle portion includes a body adapted to fit
3  within said chamber, with said body having a cross-section with a shape

4  complementary to a shape of a cross-section of said chamber.

1 18. The golf club as recited in claim 15 wherein said groove

2

extends along a path between an entrance recess and a stop, with said detent



-

5. portion. 1 19.  The—golf club as. rﬁmt ed in claimi18

wherejn said body 2 I ncl udes a pl ur a4 ‘\m wth said walls
having a plurality of grooves each of 3 \‘ “\1\“ ely associ ated-with

- one of sawdshpioents. 1 20.% A gbl f" cl'ub, coRrpEIUSHTAS2D
a club head having disposed therein a piston adapted for displacenent 3
along an axis; 4 a handl e_attached to said club head; 5

an action, coupled to said handle, said tion having a trigger 6

assenbly a ¢ocking assenbly, .firing, pin sprin eraply connected to said
i ring Bin formiag An ARt B¢ it iuEn hon Aehchingcs Badl FEMEOPOSHR 1 ol d
firing @i n gfpdvith SthereBp Rbakbly RRANRE tGifule? sifdl Bre&RHUriion A SR/ fudge be
sel ectively conpressed, "thereby 9 Sstoring potential energy, and said .

tri gger Sasspottiop. oper abl y connected to said-firing 10 pin spring to all ow
said firing pin spring to deconpress, thereby creating kinetic 11 T
inparted onto said firing pin causing the sanme to traverse. said path; -and
12 1 . atifpl sahetgpifociutp ke fecited SAcThim| 18whereih said Bodyent .
nmovenment of said 13  firi ng pin upon said handle formng an angle, wth
respect 2t o inchides @ pluralisy ofyfeicnts. with said walls havipgp plurality of zzerves faeh phnge.
1 c 4. . . ' ' in claim?20 further -

i ncl udi %g awrh(lﬁholrs?‘%“que | E%SQ%BV‘\;A&P% n@g%éa?(?]t'clét‘réﬂtg.r of said club head to
rotate about an axis, said including a 3 duct rotor including a container
adapted _to provide a rgpidl pandi ng gas direct 4 = toward said neans,
coupl edto said stori r?g neaf%ggﬁf 1 ’c?BﬂWg’rs’(nigng said potential 5 energy to.
ki neticoenergy by proguiibfes Kivingldi¥pedéa Indtinta fidfon Alpied ¥6¢ displaserhentng 6
in fluid communi cation with said piston to nove said piston in a first
directi én aplomg an axiai d axi s. 30 2- . a club head having
di sposeqg therein, -a pi.s @%[de% kspl acenent along an axis; 4
a handl g‘ attached to saa#agla%ﬁ%% ea ;Jagfcﬁb hefld; an action, coupled

t o sai dshandl e, sai d- antdction,haoupled ta said ppdic, Gaidsacdob hgviag @adciggery assenbl y,
firing pin spring operably connected to sajd firi in 7 ri.ng.to nove

2l ong 2 Spat ASSGHIPLY AROF QBB SHERLD (1R8 RS EgRerany prIpeei 10 58 T BRLE) |
connect gd t gn8Ad to GRVEIalGhga pAA Rinter! fOr&etRAIECWIIRh MeAPpRSHRIg thereby

8  operably connected to said cocking assembly to be selectively compressed, thereby -

9  storing potential energy, and said trigger assembly operably connected to said firing
10  pin spring to allow said firing pin spring to decompréss, thereby creating kinetic
11 imparted onto said firing pin c_auéing the same to traverse said path; and
12 a tilt safety coupled to said .club head to prevent movement of said
13 firing pin upon said handle fonning_an angle, with respect to a direction of gravity,
14 falling within a predefined range.

21.  The goif club as recited in claim 20 further including' a rotor
disposed within an interior of said club head to rotate about an axis, said including a
duct rotor including a container adapted to provide a rapidly expanding gas direct
toward said means, coupled to said storiﬁg means, for converting said potential
energy fo kinetic energy by producing a rapidly expanding gas, with said gas being

in fluid communication with said piston to move said piston in a first dirgction along

NN R WN e

said axis.



9 storing potential energy; neans, coupled to said
action, for converting said p energy to- ki netic energy by -
producing a rapidly expandi nhg ‘ | [“ be| ng in fluid 12 . . _.
communi cat.i on h said pi stongﬁﬂlmm ﬂﬂn oninafri on~

al ong sai HIQL%M% i s: and 14 $ a*retraction g?é’t‘%%’ﬁgigupl ed

to said piston. to applying a force to 15 move sai d piston al ong second
di rection, opp05| te to said first direct30n. | -

—

23. A golf club compnsmg

2 a club head having dlsposed thereix_x, a piston, adapted for
3 . .displacement along an axis; R
4 a handle attached to sa1d club head
5 . an acnon, coupled to said handle said actlon having a trigger
. 6  assembly a cocking assembly, finng pin spnng operably connected to said finng pln_ o
7  spring to move along a path under force thereof, with said firing pin spring '
| 8  operably connected to said cocking assembly to be selectlvely compressed, thereby
9 stormg potential energy; '
10 _ means, coupled to said action, for converting said potential energy to
11 kinetic energy by producing a rapldly expanding gas, with said gas being in fluid
12  communication with said piston to move said piston in a first direction along said
13 axis; and _ ‘.
14 a retraction system, coupled to said piston, to apply.ing a force to
15  move said piston alcng second direction, opposite to said first direction.
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