10

15

20

25

30

35

Title: TORQUE TRANSMISSION MECHANISM Abstract: A torque
transmission mechanism (1) comprises an outer body (10) definifdy"&VEMBER 2006

W@aWi/IB8235and an inner body (30) located at least partially ine¢JéAH2003/001057

cavity and able to rotate therein. A plurality of rollers (22,24,26) located
between the outer and inner bodies interact with cam surfaces It (144,
16a, 18a, 20a) so that rotatlon of the | mngr bocli\}/ |rh £9 16a direction
is substantially unimp Ot ~Z4direction is
prevented or impeded by |nteract|on of rollers with 16 one or more cam

seiRces oPnent tharateisr0§)-is larger than at least one other roller and
is located in afecess formed in one Q. of the lter, %nqzwngrgg

res
one embodimént th receesré( s formed in a p part of the outer ody

iR ssdeatderhae iy arthiegRas 1 atd¥ding4he Rffect of the
regedsithbndine resio gh 3Zoaidhe otterrhanlys sa dhamhelargbenollsis use in

%%QHHO@G&SQ gitwidrautadding bulkjadhgputerdadyna S8A 3¢t atso
20626 1~17,1-1B 1nlla 00rlgo OO O o~L 30 NOVEMBER 2006

W@f@@iﬁ@ml% PCT/AU2003/001057 TORQUE TRANSMISSION
MECHANISM FIELD OF THE INVENTION The present invention relates

QA REHSUND OF THE INVENTION

Torque transmission mechanisms for selectively

transmitting torque between an outer body and an inner
body are known. In some known mechanisms, the bodies are
free to rotate relative to each other in a first direction
but not free to rotate relative to each other in the
opposite direction. One commercially common form of such
a device is embodied in the ratchet wrench of a socket
set, which includes a ratchet and pawl mechanism.
However, because such devices typically include a maximum
of only about 72 ratchet teeth, the inner and outer bodies
may move relative to each other by up to about 5 degrees
in the direction in which there is intended to be no
relative rotation before a ratchet tooth is fully engaged
by a pawl, and the inner and outer bodies are rotationally
coupled. This leads to inefficiency, since a few degrees
of rotation are lost on each stroke, and under
circumstances in which the handle can only be moved by a
few degrees (because of lack of space to move a handle
more than a few degrees) may even lead to complete
inability to operate the tool. Furthermore, ratchet
socket wrenches are subject to considerable wear and when
used intensively may have a useful life of only a few
months. Failure may be costly and may cause injury to the
operator.

Despite these disadvantages, tools using other
mechanisms to allow relative rotation between the inner

and outer bodies do not appear to have become commercially
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5 transmission mechanism and especially, but not exclusively, to a torqu

transmission mechanism for use in a hand tool such as a socket W& H'BER 2006

WA 86T is also provided. 10 BACKGROUND OF THE INREMNAYSNNB/001057

Torque transmission mechanisms for selectively transmitting torque
between an outer body and an inner body are known. In some known
mechanis s the Q? odies are fre fo rotate rel’%\tlve ach othgy na first,

i rec?ons_t ubut not freeto rotatef relative to each o ﬁhr in the opgosne e
SickHidAudhe CONHRERRIN BnTABRSIF B d¥chiBPe&ed s embodied

indlnes idtehatiimne hwi hcdpckehdet aviditk tratudasha ratchet anchpawl| of N
MISEIEYIS aﬂ@%%uﬁﬁcwwm&%@s tgmau)wyiud@o@mderamns

maximum 20 of only about 72 ratchet teeth the inner and outer bodies

R FDVRAEHIE thBEN et Ep 9F abiif £68drdaeafh FRELIBR
ismdlidh dreie fumtdridethib beons iddatverotssiontbefbrefavaoettobtist

iéé%yt@qgﬁgf@nbx&aowpémgae Emgﬁamg@yi%rb%kes;ﬁ@ rosationadly
8§%(5)#pled ThISl to |neff|C|enc fewd es of rqtation are
I

éh &F le an":'c'imfi1 ort8r&ims ances n whlcﬁ e hi8Rdle can
only be moved by a few degrees (because of lack of space to move a
Esir TREECHa0R EHEdEgTEENIERY even lead to complete 30 inability
to operate the tooI F&rthermore c?,ttc:het socket g%h%%are Su igect to
considerable Wear andlwﬂen used mtensively i may have a Us&ful fife (;:f
dmyarfewomontis: failie paybelechtly dnenuay chusa impdiystbahe

oper té)rruSS D§<§R %ﬂ_esg |sadvantages tools using other mechanisms

to a(ﬁow relative ro atlon etween the inner and outer bodies do not '
appear to havebeestrdrrderdiaikizg NOVEMBER sogd ag® defining a
%ana{w@gf&yAuzoownnlos? 2 successful. One possible reason

for thisis that it is
an inner body having an outer surface, the inner

body being located at least partially inside the cavity
and able, in use, to rotate therein;

a plurality of rollers each located between the
outer body and the inner body;

wherein there is provided one or more cam
surfaces;

wherein rotation of the inner body relative to
the outer body in a first direction is substantially
unimpeded by the rollers, but rotation of the inner body
in the opposite second direction is prevented or impeded
by interaction of at least two rollers with said one or
more cam surfaces;

wherein one of the rollers which interact with
the one or more cam surfaces is a larger roller which is
of a larger diameter than at least one other smaller
roller which interacts with one of the one or more cam
surfaces;

wherein one of the outer body and the inner body
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small and functional considerations which favour robust construction and
improved distribution of the load in order to avoid damage to or failure of

thes tad rie & BRHRIPT | Q8LeEsT MY ENTINEACter dingrigea-fitsbl ler is
aspect of helgresen invention, the(rgg is provided a torgue transmission

MESHHRTS tBniitisthgt 3R%iitér B5SY having an inner surface defining a

15 cavity thereiieareiinechedpbdyindgandtehs wfacer ¢hebmet shddyrmed
eing located at least partially i si[gle the cavity and agble, in use, to rotate

?ﬁ’é"‘r"(gi R asé’iﬁpaefitf %’flro érseéygc T O%E%dtcbﬁeetw%gr%ﬁ} ZOOE o&t%? body and” has

the inmeriootlypwhereal therbisproviced emelotimoreeatn sérfabesbody in

wherein rotation of the inner body relative he oyt quy“; first
J?’rr}e%ﬁti)ln }%ﬁseub%?grﬁ%ﬂyb% lﬁ()lrxr%% ed ?/i[%gt?(%llers(,gbut rota[%it(f’)iﬁ o%t é: sater
inrzel hodyi rkthe sop pesitd wdtond thectidifisgredntedor inpedsd by

interaction of agleast two rlless with,aiq 0P OLMOLE CHIN SR ovided in

wherein one of the rollers which interact with 30 the one or more cam
soddess foa fkerroiibewhidvistef @rrfertiametaranal 1 dasrehéon

ot smaierraligrwhishigtaragsuifh.ane of the one or more cam

surfaces; wherein one of the outer body and the inner body 30
NOVEMBER XostwreRbv4/0ds1 s pessAd2063rmed1 dgy 8hg outer
f%rggﬁp. with a recess therein, and the larger roller is

Preferably, said larger roller has a diameter at
least approximately fifty percent greater than the
diameter of said at least one smaller roller.

Said larger roller may have a diameter of
approximately double the diameter of said at least one
smaller roller.

_ Preferably, the torque transmission mechanism is
included in a tool, wherein the outer body forms part of a
tool head and the part of the outer body with the greater
wall thickness is a part which, in use, is intermediate
the inner body and a handle of the tool.

Preferably, said recess includes a wider portion
and a narrower portion, said wider and narrower portions
being defined by a cam surface.

Preferably, the body in which the recess is
formed includes one or more other recesses in which one or
more rollers other than the larger roller is/are located.

Preferably, at least one roller located in a
recess is resiliently biased toward the narrow portion of
the recess.

At least one of the rollers may be substantially
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located in said recess; and wherein the body in which the recess is formed
has a shape which, excluding the effect of the recess, has 5a 30 NOVEMBER 2006

W aeiifdAh wall thickness, and the part of the body in whichRR&/AdE944/¢41057

formed includes a part with a greater_wgll thickness excluding the effect
of the recess. The non-uniform wall thickness may be provided in order to
adlowithabsy1o perform a specific function 10 other than including the

recess. Preferably, the recess is formed in the outer body, Preferably,
said larger roII%Fh%se gtrame er%’cf) :gg*s fp%f%ﬁ%%tgﬁlﬁﬂ?%e?c?@rﬁr\élly

gspaler ilatlthe 15 diameter of said at least one smaller roller. Said larger

roller may haVSxa -g@elg%.ryOf appr Xiam%teyncciao%bol i%erqigénrq;grsog%aiﬂocate
at least one smaﬁer ro?ler. F’re?era ﬁl, ﬁ1e torque transmission mechanism

IS 126 ihnhmtedbné&oubh&iei@ia. the ouler budydoriro@srt of a tool head
and the part oflhg oulercy wilh e gieeler WAl LEKISSSSBRldn s om

which, in use, Is intermediate the inner body and a handle of the tool.
Prefeladlgssait réeesttintludes arwitibepsrtion 25 and a narrower

portion, said wider and Rarower,pqrtigns:. heing definarkby a6am SUHG Gma

Preferably, the body in which the recess is formed includes one or more
dther reststedipdyhiénohadesnve Adlleis bR thanthedsr firgagsment

is/ate lpgates,, 30 Rreferablynat legstonefplleslocalad iR HegeSeifement to

resiliently biased toward the narrow portion of the recess. At least one of
the rellety ey be substantially 30 NOVEMBER 2006 WO 2004/01815 5

PCT/AU2003/@0108-ab1gylindiicab nner body includes a central

cavity or aperture for complementary receipt of an element
to be driven. Said element to be driven may be a drive
element. In some embodiments the drive element is a drive
block for connection to a socket. Alternatively, said
element to be driven may be a fastener. In some
embodiments the inner body may engage nuts or bolt heads
directly.

Preferably, the central cavity is square in
radial cross-section for complementary receipt of a square
cross-section drive element. In alternative embodiments,
-other cross-sectional shapes such as, but not limited to,
octagonal or hexagonal, of bore could be provided for
complementary receipt of correspondingly shaped drive
elements.

Preferably, the cavity is in the form of a bore
which extends through the inner body.

Preferably, the rotation of the inner body in the
second direction is prevented or impeded by interaction of
at least three generally cylindrical rollers, each with a
respective cam surface.

Preferably, in addition to said cylindrical



10

15

20

25

30

At least one of the rollers may be generally spherical. Preferably, at least
one roller serves to locate 5 the inner body relative to the outer bt/

W(preddtHBlySthe torque transmission mechanism includes at €83V A 20483/001057

rollers. Preferably, at least one of the_inger body and the outer body
includes an attachment and/or engagement 10 portion for attachment to or
ergagenseniivdihean elaprentidede dheecmPraterablyetheriaheybethherical

includes a central cavity or age%{r.e or comglerggntgé_y E(-%-ncegg of an

SRR To BRI Rer " Sard Slenteht 10 bB riven may be & thve 15~ o +OR

elemané ihsome dodgdimentdéhesdiemdlefiantds darivbyblookéagraction
coir%:q_clacgog é?n a g&gjlg_etéélternatively, said element to be driven may be a
fistehet. IRS0Me embodiments the inner body may engage nuts or bolt
heads directlye28fencddriiply, die derted canity megmrrad hy rapihé¢rical

grosgsecly @f@gnmk%@s%?%ﬂ%cei%ogxa sauare serogs-gegtion.grive
eﬁement. In alternative embodiments, other cross-sectional shapes such
asy it honlimiisdin Sdragondiesr Hex@yenal, of bore could be provided

for 25 complemeniary seselt ofcoriaspendgshened.dive. claments

Preferably, the cavity is in the form of a bore which extends through the
ihntebed: Prefcehbly, tibwemtionldiene il Bo8s irtheDErsddngortion

djsastion is-preventeskorimnadedy ntsraction.at & {pashihreamensalivhe
cylindrical rollers, each with a respective cam surface. Preferably, in
adfldaetordaideslistiicaP3g NG ¥EMBER 2006 WO 2004/01815 5

PCT/AU2003/80L954-ayllershergisianVvided ne anvaragerci@ilyn the

spherical
arcuate portion of the cam surface so that an arcuate

portion of the roller contacts the arcuate portion of the
cam surface. ‘

Preferably, the given roller acts as a stop.

Preferably, in use, the proportion of the
circumference of the given roller which contacts the
arcuate cam surface is greater than the proportion of the
rollers which do not interact with such arcuate cam
portions. This may provide enhanced load-bearing
characteristics for the given roller in its interaction
with the corresponding cam surface.

Said given roller is preferably a generally
spherical roller. In this case, the arcuate cam portion
may have a concave part-spherical portion for interaction
with the spherical roller.

Preferably, the inner body is supported in the
cavity by three or more rollers.

According to a second aspect of the present
invention, there is provided a tool including a head
wherein thé head includes or consists of a torque

transmission mechanism in accordance with a first aspect

VEMBER 2006
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body in a desired position within the guigr body. Preferably, at least one
cam surface which interacts with a given roller includes an arcuate
pettiarhd Opyidls anadiuaeéadivaiiire approximately the same as the
radi . ) : )

dius of the given t%oller referaltl)éy, tth% g|viarrllcr]c_)lllgr"a |Qteracts with the

. by ra t n u a handle
arcuate pOI’tIOﬁ?OF ca gl’]rface SO that an arcuate OI:’ItIOI’] gﬁhe roﬁler

costasissthetarcuate postidn of the 15 cam surface. Preferably, the given
roller acts as aPsto%. Pé%ffrablyéﬂn usebthe SPVQQOEEQQaQ:f eth . £ of
circumference o’fﬁ1eeg1;:iven¥6ller Which contacts thearcuate cam surface
iThreatertaanilodpropoitdn ofithew@Berollérs whivtrdolAct inrrgcmeidiate
Sﬁﬁg ar%Jri;lt% m, ogﬁn&stﬁhi%rggéféo@(}e gﬂga@%%QLIpad-bearing
charactéristics 1or the given roller In IS interaction with the corresponding
cam surface. Sae §reabdlior i pecféraishy akpherdiycimdgivericat ealleral

BUNS cass. NS ALIIRRNROHORRY Nove R HANCAYCSRRETIGE) ehat
portion for interaction with the spherical roller. Preferably, the inner Body
isisupptrtethihdhd rdavity Slemanto mabrd ol k¥ BErAksorapRliggrt ion of

s%::%q‘ggpq:cg_ qf fhe present inventing, theLe is provided a tool including

a head wherein the head includes or consists of a torque transmission

mechanism in BEedre&add With thirst asde A RO INGSEMBEREB IO
20041018182 BEF/ALRQAAR0L5 %6 9 pf the RiRsRBLIYERHORhat the tool

may be driven by a force applied to said drive element.
According to a third aspect of the present
invention, there is provided a tool including a one-way
torque transmission mechanism in a head thereof, which in
use imparts torque from a driving portion to a drive
element thereof, wherein said tool includes an attachment
portion for attachment of a drive element of another tool,
so that the drive element of the other tool may be forced
so as to impart torque to the drive element of said tool.
Preferably, said tool has a handle portion and
the attachment portion is located generally between the
head and the handle portion thereof.
Preferably, said tool is a socket wrench.
Preferably, said attachment portion comprises a
cavity for receipt of a drive element of said other tool.
Preferably, the cavity has a cross-sectional
shape corresponding to the shape of a regular polygon.
Preferably, the cavity is square in radial cross-
section for receipt of a square cross-section drive
element.

Preferably, the cavity is in the form of a bore
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Preferably, the tool includes, in use, a handle coupled to the head.
Preferably, the recess is located in a part of 5 the outer body whith) fEMBER 2006

WQ2e04491§drferally intermediate the inner body and the handle R TheUa99$/001057

Preferably, the inner body includes a.ceqtral bore for complementary
receipt of a drive element, so that in use said drive element may be
drivénloyesppindtorc bir b gliorceriorthd trandie dilibe toal LRPreferably, the

tool includes a,IQ{)re for £om Iementfr receiptff a qrive eIe@en‘L', SO that

"t \[Qé t t gz.m t
the tool may be (?rlve%oby g$&cé%pp ied t6 shid drive element. Accor mSn
tpaxthirdmmspect of the present 15 invention, there is provided a tool -

including a ongwgy [qrgue rapspission glechapismyin.a fead thereof,

which in use imparts torque from a driving portion to a drive element
thereof, wherefrrdsidesdlamcliged anaitabhment gxreos forattenfhbnt

of a drive element of gaqiheg pal, 20,50 thatihe dove sferpart gf,the ofler

tool may be forced so asto impart torque to the drive element of said tool.
Rrafeealiy Ofaid thefisis hRAdE sieto it a i@ 1B 8t &SRREMYTT OIS

lacated gengratlyhetween the head and the handle portion thereof. 25

Preferably, said tool is a socket wrench. Preferably, said attachment
portion comprid8s auESFty8fieddiitita dirAdaREntBrESdther tool.

Preferably, the;eavityias a,g@psrostierd ahaneaaresnonding IBthgithin
shape of a regular polygon. 30 Preferably, the cavity is square in radial

crB&-RERSH for receipt of a square cross-section drive element.

Preferably, thescandlyris iy the ferp of aiare BOINGVIRMBERRDGGHMOion of

2004/01815 5 PCT/AU2003/001057 7 _which extends through a portion of
tﬁ@ﬁxﬂpner body and outer body so that, in use, rotation of

the inner body relative to the outer body in the first
direction may be substantially unimpeded, but rotation of
the inner body relative to the outer body in the opposite
second direction is prevented or impeded;

wherein a cover is provided which extends between
the inner body and the outer body, said cover being, in
use, substantially fixed relative to the outer body; and

wherein one or more seals are provided between
the inner body and the cover so as to isolate the
mechanism for controlling relative rotation of the inner
body and the outer body, from the exterior of the tool.

Preferably, the one or more seals includes at
least one ‘0’ ring.

According to a fifth aspect of the present
invention, there is provided a torgque transmission
mechanism comprising:

an outer body having an inner surface defining a
cavity therein;

an inner body having an outer surface, the inner

body being located at least partially inside the cavity
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The tool may include a plurality of attachment portions. Said other tool
may be a torque wrench. 5 Said other tool may be an extension h¥{gEMBER 2006

WMo a fourth aspect of the present invention, there i®QF6MBE0B401057

torque transmission mechanism compriging: an outer body having a
cavity therein; 10 an inner body located at least partially within the cavity;
amécabiism fon cosiolling relatiac otabex ofithe inner body and outer

body so that, in use. rot tiqn of the inper body relative to the puter body in
the first 15 dirgct%nurﬁgé Bqéysu ga]?]ct)ia 3‘/3 ﬁﬁin%[?ec ed\‘? ﬁ?%oetg(t)ilgr? %)?’?he\e{l the
irmarebo dyadiatiedo the odrerdndydditre opposite second direction is

prevented or ijppeded, whergin.a coverisprguided yuhigh-exiends . o,
between the inner body and the outer body, said cover being, in 20 use,
stipsEariady fixed relative to the outer body; and wherein one or more

seals are prov&qegr@theﬁat@@iieﬂe%@%@MH&@%&@ 3B o
r

the mechanism for controlling relative rotation of the inner body and the

deher B Fropethe dftefo oAk tEdIr 25 Frefrdisly SHesRNGARbIY
LRcdesY least Qe 1R 40g. Aecording o adiftBaspget Aihgr voay

present invention, there is provided a torque transmission mechanism
cHtn S PRRP&T BeteF POEY VG ST AitRer 38RESUBRTRAG LEadfpeded

thereimt-aner Bady kawipg Poidek s facs: tee-bngl 3odkhgiNgne or
located at least partially inside the cavity 30 NOVEMBER 2006 WO
RS0 B85 SPEEIRSS003/001057 - 8 and able, in use, to rotate therein:

wherein at least one of the rollers which
interact with the one or more cam surfaces is a larger
roller which is of a larger diameter than at least one
other smaller roller which interacts with one of the one
or more cam surfaces;

wherein the interaction of the rollers with the
cam surface(s) which corresponds to prevention or impeding
of the:rotation in the second direction corresponds to .
each of the rollers being forcibly engaged between the
inner and outer quies so as to transmit torque between
said inner and outer bodies; and

wherein as the mechanism changes from a state in
which the rollers are not forcibly engaged between the
inner and outer bodies to a state in which the rollers are
forcibly engaged between the inner and out bodies, the
rollers do not all become forcibly engaged between the
inner and outer bodies simultaneously.

Preferably, in use, one or more smaller rollers
become forcibly engaged before one or more larger rollers.

According to a sixth aspect of the present
invention, there is provided a tool including a head,

wherein the head includes or consists of a torque
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a plurality of rollers each located between the outer body and the inner
body; wherein there is provided one or more cam 5 surfaces; what&p/EMBER 2006

Wod&dfihe inner body relative to the outer body in a first &fd¢AGRARS/001057

substantially unimpeded by the rollers, butrotation of the inner body in
the opposite second direction is prevented or impeded 10 by interaction of
at sassmic sdllems nithisaid sme opmnuhcsdard surfaces; wherein at least

one of the rolles which, Intgragt with fhg one orymare cam SkrfagesiSdning a

larger roller which is of a larger diameter than at least one 15 other
sprifieEwlfherrpdminteracts with one of the one or more cam surfaces;

wherein the interaciion of the, gollens Yithdhe ,Cam SUHaceEF WALH the inner

corresponds to prevention or impeding of the rotation in the second )
dreéfioPedgsporeRte R rdackeaheRafdrd delap fREBReritkgegavity

behree e, inneradd outer hodigs so@sdpdransmit torque between
said inner and outer bodies; and wherein as the mechanism changes from

a state in which BEYERrs e bt kREbRFENGRI HAGRERIhLSBHRRE, the
abdrusenRriies tna state imwbichibgyollers are forcibly engaged

between the inner and out bodies, the rollers do not all become forcibly

engaged betw¥&eHRL e titiaRePEodibe sttiehdoRdy . Braridply, to

iR Hse. ANee BoEssTallar rellews: 38ikesematoraiblysengsgetddiriory
one or mare larger rollers. According to a sixth aspect of the present

iEHIBRIARR X% G EAHRHF mARing 84RO WS eiPRciigr Pody
inGUdaseogansisis of adoisha Wi NOMEMBERs2@06 WD 4e18kpeded
N 2003 L L1080 E O lransTission MeCANS COMAISINEL snner ana
outer bodies; and

wherein at least one of the rollers has a larger
diameter than at least one other roller.

Preferably, the interaction of the at least two
rollers with the inner and outer bodies includes
interaction of said rollers with cam surfaces provided in
the tool head.

Preferably, at least one cam surface which
interacts with a given roller includes an arcuate portion
with a radius of curvature approximately the same as the
radius of the given roller.

Preferably, the given roller interacts with the
arcuate portion of the cam surface so that an arcuate
portion of the roller contacts the arcuate portion of the
cam surface.

Preferably, the given roller acts as a stop.

Preferably, in use, the proportion of the
circumference of the given roller which contacts the
arcuate cam surface is greater than the proportion of the

rollers which do not interact with such arcuate cam
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an outer body having an inner surface defining a cavity therein; an inner
body having an outer surface, the inner 5 body being located at [855¢VEMBER 2006

WQQAtAINAISIde the cavity and able, in use, to rotate therein; 2PILANi)08{001057

rollers each located between the outer{gpdy and the inner body; wherein
rotation of the inner body relative to 10 the outer body in a first direction is
Spbstaitinky uﬂﬂhpede@bymmltéqss enhaoedidn bbad-ipearbody in
Wh.opRevIS serondudieekiop s pianedied 8n uedsd Prinetaclion of oty
least two ro ers with the inner an outer bodies; and 15 wherein at least
onetdf thbeolitrs hasronfjergdiepietsntiBRacs least one other roller.

Preferably, thedntejagtion.of ths pf deastdyorpwligrs,with he iperands s ca1

outer bodies includes interaction of said rollers with cam surfaces
providied in Zthehds| eare Préfesalty catbastre 8anslfacaahidiave a

IfSrRCIS Y '@&Q'Vgﬁﬁgﬁéﬁqugﬁéﬁﬂc%ﬁ pﬁw&%@l%@%%ﬂf the
curvature approximately the same as the radius of the given roller. 25

Frehsapiyathetipvei®Foller interacts with the arcuate portion of the cam

surface so thaha sfeLalg RAStiaN sbihakallen spriacisdbe ehelg esent
portion of the can surface. Preferably, the %%n roller acts as a stop. 30

Prefesab o u L 95 proh FFAY SRR RirEARREENEE BB PRller

which sanlastsdbRpaicsiaifyéam surface is greater than the proportion of
the rollers which do not interact with such arcuate cam 30 NOVEMBER

2006 WO 2002 B315%5 PRAFXUDBBARD 1887 18P hothE2FRistfiby =9 2
reaviseenbraged Joad-bearing

an inner body having an outer surface, the inner
body being located at least partially inside the cavity
and able, in use, to rotate therein;

a plurality of rollers each located between the
outer body and the inner body;

wherein rotation of the inner body relative to
the outer body in a first direction is substantially
unimpeded by the rollers, but rotation of the inner body
in the opposite second direction is prevented or impeded
by interaction of at least two rollers with the inner and
outer bodies; and

wherein at least one of the rollers is generally
spherical.

Preferably, the interaction of the at least two
rollers with the inner and outer bodies includes
interaction of said rollers with cam surfaces provided in
the inner and/or outer bodies.

Preferably, at least one cam surface which
interacts with a generally spherical roller includes an
arcuate portion with a radius of curvature approximately

the same as the radius of the spherical roller.
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characteristics for the given roller in its interaction with the correspondin
cam surface. Said given roller may be a generally spherical 5 rolfé{H=VBER 2006

WOoHIe0dA481¥he arcuate cam portion may have a concave part BRpFaig4)3/001057

portion for interaction with the spherica] foller. According to a seventh
aspect of the present invention, there is provided a torque transmission
10 mechanisnpeBptisiblyan ohter dibdyhavsiflarinhet suHates definihgthe

a cavity therein; an inneg bt_%gé/ havingﬁan guter surfagsl, t@le inner_hod
urra a,
t ab

bae]fr?gu Bestdd; é:ttlégg’t poartia y inSide the cavft:f3 1%an e?fﬁ Sérec, 6 °

rptaite: ihereivf.ayier atityldferollersreaohtiscatbed betweert theoouterdsodyt the
a(_pd thg&’} arcbody; wherein rotation of the inner body relative to the outer
boacﬂ} iff & firet direction is substantially 20 unimpeded by the rollers, but

rotation of the ref dodp 1lin,themppepite sdcmid diedction is preveated ostop .

impeded by itigigelion gl ! leerbp gk wih 148 N08LANd O ELce one
bodies; and wherein at least one of the rollers is generally 25 spherical.
Rrefetadly itrlinterddifon vhthelat feast a9 srolleanitisutpaer and, in

Quier badigs g@w@étm%fasﬁowésglgg@&%@ VYE €0 SURCESS cal roller

provided in the inner and/or outer bodies. 30 Preferably, at least one cam
surtheh Vet dateradib Vit gaeraipBpRugda 6k indigés el than the

craig Porlion With aadium ahpyryaigie aparpximalely the-sameasbe
radius of the spherical roller. 30 NOVEMBER 2006 WO 2004/01815 5
RERRETDUBF0 TS 7SUEE a5efefdbly, the given roller interacts with the

Preferably, the arcuate cam portion has a concave
part-spherical shape for interaction with the spherical
roller.

Preferably, the mechanism is included in the head
of a tool. The tool may be a socket wrench.

According to an eighth aspect of the present
invention, there is provided a torque transmission
mechanism comprising:

an outer body having an inner surface defining a
cavity therein;

an inner body having an outer surface, the inner
body being located at least partially inside the cavity
and able, in use, to rotate therein;

a plurality of rollers each located between the
outer body and the inner body;

wherein there is provided one or more cam
surfaces;

wherein rotation of the inner body relative to
the outer body in a first direction is substantially
unimpeded by the rollers, but rotation of the inner body
in the opposite second direction is prevented or impeded

by interaction of at least one interaction member with at
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arcuate portion of the cam surface so that an arcuate portion of the roller

contacts the arcuate portion of the cam surface. 5 Preferably, the®® NOVEMBER 2006

WQRHEYHELTBIler acts as a stop. Preferably, the mechanism in@(di&d)3§03/001057

least one cylindrical roller which con_tag? a cam surface and, in use, the
proportion of the surface of the spherical roller which contacts the arcuate
che=skfasnds greatan thapribe dP propertioandf she-eylseksicahindier(s)
which contact respective cam surface(s). Preferablghthoefarcuate cam

portion has a CORCRFE &t spRaTcal ShRase RFiNteraetdh RitlF ik Surtace
spheHcaihbatier.skhi Rreferabds she aischbnisar isdhtlodegémbwerhdad cofact s
a,tool. Tge tooltmaﬂae agocket v%rench. According to an eighth aspect of
thE prasent nventior there 1s provided a torque transmission
mechanism comprisingilZlvan obter dody dasingeareiniret sudate definiagber
a, cavityétrkﬁein; an inner body having an outer surface, the inner body

€

ble?ngalocg d at least partially inside the cavity and able, in use, to rotate

therein; 25 a prrrelitywilrdiers theh ddcaled bbtvaen thet orre bboy anegmber
the inner body;, wherej re is provided one or more cam surfaces;

1yhetein fhare is, pr ;
Wlhsergﬁr?%faatlxonyoft eql'nneﬁ?bo y relative to 30 the outer body in a first
direction is sulFstaftatblrimpeded Brivetatssablvrotdtioniohhedaner

body £ the opppsite second diredtion isprevenied Qk ppeded, by
interaction of at least one interaction member with at 30 NOV BER
2006 WO 200Rrcissad boT/Anddosub s taptial dyv|cakradebE ssigm

QQEJEJHQ“BQ¥Ef@gaﬁgﬁﬁﬁgbided on an inner surface of a
recess in which said at least one interaction member is
retained in use.

Preferably, said recess is adapted to retain a
plurality of interaction members, which can interact with
respective cam surfaces provided on an inner surface of
the recess in order to prevent or impede rotation of the
inner body relative to the outer body.

Preferably, at least two of the respective cam
surfaces include portions which are substantially straight
and which can interact in use with respective interaction
members.

Preferably, at least two of the interaction
members retained in the cavity are of different sizes.

Preferably, the inner surface of the recess
includes a step portion between the substantially straight
cam surfaces.

Preferably, there are provided two or more
recesses each including a substantially straight cam
portion.

Preferably, each recess includes at least two

substantially straight cam portions, each of which is
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wherein at least that portion of a cam surface with which said at least one
interaction member interacts is substantially straight. 5 Preferably® ity 248ER 2006

W8t Iateraction member is a roller. Preferably, the at le&6tTdaE2003/001057

interaction member is generally cylindrical. Preferably, said substantially
straight cam 10 surface portion is provided on said outer body.

Riatepalldl, said Sbstoasallywsiaight caf BuHane poritenisqrovidetanbers .
an inner surface of a recess in which said at least one interaction r; er

is retained in Esree.'ﬁ%rﬁ%ié’rabf:%%a%rre%ggélisrée(féap?gd ' r&Ena (ﬁlﬂ) in the
phirakty Gdaderaction members, which can interact with respective cam
surfaces provided an an inner syrface of the recess in order ta prevent or
impede rotatio%%? e ‘%?r? r'bogi‘/erefa?ﬁ/%?g%ﬁg outer %ﬁ?.c%d S fhehbors
Rieteraldlypate dasidwioeofdhempspb dbiwe waan stHacesinetudaipdidions of the
which ar%Slgostantcilalll\_( strai rg.and which arki (gergctiiﬂ S d\g'th c
réélp?eec]five?nl%rﬁzrtllon %Sérr)n%eré.vlgrecfg%bﬁ/, at i%a?st two o%tﬁe #ﬂergc |c§:nevent
25mmémbederateihat iveherohtyiam cffiiffdrentisines. Praferaiiigrthbodies.

innerSUHacecgﬂg%g?§§§§0d9g2§%ﬁ%ﬂiggn@g[%ﬂgeguygi surface of

substantially straight cam Surfaces. Preferably, there are provided two or
ntdve 3onescdwedwachistiugimm a dabstastiallsueigiticari Porde

Preferallyqagh @&gg@yggd%agg@%@@_ substantially straight cam
portions, each of which is 30 NOVEMBER 2006 WO 2004/01815 5

PCT/AU2003/Gur5ratd vaddphed fHikarastwiitaslidsrehinierbEtion
ﬂ&aHQQEily circular.

Preferably, the outer surface portion is
generally cylindrical.

According to a ninth aspect of the present
invention, there is provided a torque transmission
mechanism comprising:

an outer body having an inner surface defining a
cavity: therein;

an inner body having an outer surface, the inner
body being located at least partially inside the cavity
and able, in use, to rotate therein;

at least one location member for relatively.
locating the outer body and the inner body;

wherein there is provided one or more cam
surfaces;

wherein rotation of the inner body relative to
the outer body in a first direction is substantially
unimpeded by the at least one location member, but
rotation of the inner body in the opposite second
direction is prevented or impeded by interaction of at
least one interaction member with said one or more cam

surfaces; and
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Preferably, the or each recess is provided in the outer body. Prefera\(l}:{))l)/,
the respective interaction members 5 are adapted to be clamped et ER 2006

WG I 8urface of the inner body and respective cam surfal€d/iiapgép01057

to prevent or impede relative rotation of the inner and outer bodies.
Preferably, the portion of the outer surface of the inner body which can, in
use, interact withdhe i1 intesacitonaasthesss iSlacaatcok rekenhely, the

outer quriace portion is. generglly sircular. breferaply. feouter surfage ;)
portion 1S generaﬁy eyfinarcal 15 ACESTdING 16 & nihth aspect of the Y

ptesenipipventia@ndhdreds peovitied artoru edoglysmissichemeehamishrdy ,

comprising: apaierbody having anJaner Swiacedelining 2. Vo che
théréein; 20 an inner oéy a%ing an oute?suref‘ace, the inner boé’y being
|doated attshsopartimllpatbigesthe cavity and able, in use, to rotate

thereln; at leash onpagaliny, mepb L fongiall el LopIRG (B QURIEOLY is o
and the inner body; 25 whérein there Is provided one or more cam
surhtes; iicsretrebtiidiverhe e dousarehade tendhetdigeCid@yrinbedy -

first direction is, substantially. upimpeded by e qtlgast ane PEaieN chree

member, but 30 rotation o the inner body in the opposite second
diretiienr s pleiehteaitst inpeled Hycntra@iGHCS alifehspos@mtsiictsge -

member with sgid epe o, MAre cam, YEaces YL3QNQVEMBER 2008 which
WO 2004/01815 5 PCT/AU2003/001057 - 14 wherein the at least one
I@ﬁu@hﬁh@ﬁb@?kﬁnteraCt with a cam surface is retained in a

recess provided in the outer body.

Each of the one or more rollers unable to
interact with a cam surface may include a generally
cylindrical rolling surface.

AlternatiYely, each of the one or more rollers
unable to interact with a cam surface may be generally
spherical.

Preferably, there are sufficient location members
that they would be able to effectively support and locate
the inner and outer bodies even in the absence of the
interaction members.

In at least preferred embodiments of mechanisms
in accordance with this aspect, the use of rollers which
support the inner body relative to the outer body, but
which do not act as interaction members which serve to
impede or prevent relative rotation of the inner and outer
bodies, provides especially low friction rotation of the
inner body relative to the outer body in the first
direction.

According to a tenth aspect of the present
invention, there is provided:

a tool for interaction with a polygonal fastener
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unable to interact with a cam surface, and serves solely to support and
locate the inner body in the outer body, without substantially imp&ifry="8eR 2008

WOoeRtNE §btation of the 5 inner and outer bodies. Preferably, tReTAAIE488/001057

one location member is a roller Iocat_ed& etween the inner body and the
outer body. Preferably, there are provided at least three rollers which are

uRablenle ntesastywih a8 cagugwiace. 10 Preferably, each of the one or
more rollers which is unable to interact with a cam surface is retained in a .

recess providéRTREDUIIDOLT RaDR Bf He SRSBr APE FEIRYs RGBT 1Y
te dpteles Wit awaihsudacaumByinaEdd agenesdllysibfytadieatt ions
rolling surfa%e. Alternatively, each of the one or more yollers Hnable tg h
iREAPRY ST Eah SR E ST bY tete POl SERSME 5 TSI2BY), terk™e
afa suliceani leaadion members 20 that they would be able to effectively
support and locate the innﬁr and outer hpdies gven in the absence of the
. . erein e internal surface portions are ad
interaction melbers. 1h at easi‘preeferre embodiments of mechaniams in
acoofthnce Wwittethis aspendrthe tiserof heleis avhidthe? Sedigmporothetiheer
bgdg relative to the outer body, but which do not act as interaction

a ener.. . . . .
memBers which serve to impede or prevent relative rotation of the inner
and outer bodiess feavdiidyespdutallydoW flistien spatigreof-the inner

body relative tp {hculey, body (e s 33 drealan LFCPUANG Avs en
tenth aspect o the present” invention, there Is provided: a tool for
iftersationaditina pelyyeddbfastenbt SBNGYEMBER 2006 WO

200401815 5 RCT/AUZA03/001057 ¢ 151 ARG ASUMARL' £08S a1

surface portions adapted to interact with four edges of a

apted

hexagonal nut or bolt-head.

According to an eleventh aspect of the present
invention, there is provided a mechanism for transmitting
torque from a hand tool for applying torque to fasteners,
to a fastener, said mechanism including:

a hand tool interaction portion for engagement
with a portion of the hand tool which is adapted to
contact with and to drive a fastener;

a driving portion for driving a fastener; and

a securing portion for releaseably attaching to
the fastener interaction portion, for securing the
fastener interaction portion in relation to the portion of
the hand tool which is adapted for contact with and to
drive a fastener.

Preferably, the mechanism is for transmitting
torque from a ring spanner to a fastener.

Preferably, the driving portion is adapted to
engage a fastener.

Preferably, the driving portion is adapted to

engage a nut or bolt-head.



wherein the tool has an open fastener receiving portion including a
number of internal surface portions adapted for interaction with 3¢ NOVEMBER 2006

WQadaidHding edges of the 5 fastener; and wherein the interR&ITE&HZW8/001057
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portions are adapted to fit closely to mar than half of the edges of the
fastener. Preferably, the tool is a spanner. 10 Preferably, the tool is

adapted for usenéthe baxagonat AUt harotbali-heads fRetdehlypdcion and
toal provides, four internal surface #)ortions adapted to interact with four

eb§8s 8F A HER RREFIFOrBoh-HEARS ActdtdRgTd bh SETSTH-
aspect of the prasefé davastions ermés-peavides a medahdeism fathrough bore

transmitting torque frgm a hand tqol for gpplying torque to fasteners, to a
BN %glﬂ rﬁ%c aair?%gmﬁrgﬁﬁﬁﬁ%?aoﬁﬁa}r?d tool interaction portion for

engagement 2erwifle agielyon ehiketzandl toobWhichtise adapteshioportion is

contactr\évitti and to drive alfastenleg;%ag |V|(r:1%(950£tlosn for driving a fastener;

afd & sécuring Sgr%%ﬁ?gr reléasea |’y attaching to ie fastener

interaction portiorg ferrsdelying the 2bdasteherhtémteompbrition iincludes a
relaton.ta. e postion of, ihe.hand dogl whieh ip.2dapied orcgptagt with

to drive a fastener. Preferab Y, the mechanism Is for transmlttlng
torque éependimosparnee ¢t A dasterart BorPrefertibly, trcunving ppridpion.

s adapted 10 90a0e A BRENSRIRADL 18 A I0OQUON B IAPIEE Lo
to engage a nut or bolt-head. 30 NOVEMBER 2006° WO 2004/01815 5

PoTAUR003/1int eps7t ienPrasitbin thafahbitosiererictdrasoriden

a@ﬁcludes a biased connection element for cooperation with
an associated recess on the other of the hand tool
interaction portion and the securing portion.

It will be appreciated that two or more aspects
of the present invention may be beneficially combined, and
that certain features which are preferably or optionally
incorporated in respect of one aspect may also be
preferably or optionally incorporated in embodiments of

other aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of aspects of the present
invention will now be described, by way of example only,
with reference to the accompanying drawings in which:

Figure 1 is a schematic plan part-sectional view
of an embodiment of a torque transmission mechanism
incorporated in the head of a socket wrench;

Figure 2 is a greatly enlarged schematic
representation of a clutch roller in a recess in the
embodiment of Figure 1;

Figure 3a is a plan view of an embodiment of a

socket wrench including a torque transmission mechanism in
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the driving portion are formed as a single member. Preferably,

the-mechanism includes a through bore extending axially therethr8UiHEBEER 2006

WpreddtHBlySthe hand tool interaction portion is generally hex®§diala903/001057

radial cross-section. Preferably, the hang, tqol interaction includes a

connection portion for cooperative connection to a corresponding
ceaBestinRertinn o themsearingqastiaspk-Prefebth sh@ cesrattion

portion of one of the hand tool interaction portion and the securing portion

e RS %Té;se%nc%nnection element for cooperation with an associated
recess on the ethgupéthebhaing wopanteiadtiomportosant tomsdcuwinte view
pg(r)tironé S:LSC;E1 Hijlnbe ggprﬁegiatero‘la that fwo or more aspects of the present
inveanion?nay Be%eneficiaWcom Ined, and that certain features which

are preferably Bigptienallyimcarporhmukib Yespdeinf pastaspectieoypal view
also be preferably or.optionally incerporated inempodimentsof 20 r
a%st;eé‘t’s‘. E’f-‘lfcflzog’tﬁfé‘&fﬁ‘ﬂb%’éF%1£H£E%§Rigv%/§mes Fgr;gfeﬁfgdﬁgg@g 1 but
emmbodidénts &f aspetis of the present invention will now be described,

by way of exarpple Qnly .= 23 with refeienge 1. the aecqrpanying. deyyngs v ew
in which: Figure T'is a schematic plan part-sectional view of an
epfbodimahtefraasrive tembedsgiemmechanism incorporated in the

head of a sockgt yrench; Flgurg:2 isq.gready enlarged schepaln Hews of

representation of a ciutch roller in a recess in the embodiment of Figure

latrprashive pakotinenss eaboanadsrorFocdtRrehch

inclyding 3 pEjus trapsmissigfdpeschaiusm in 30 NOVEMBER 2006 WO
2004/01815 5 PCT/AU2003/11111057 17 accordance with one or more

aspects of the BigBErRSn¥éntiolPandc and 7d are plan views of

further alternative embodiments;

Figures 8a and 8b are plan views of alternmative
embodiments of tool heads;

Figure 9a is a plan view of an alternative
embodiment of a tool;

Figure 9b is a side view of the tool of Figure
9a;

Figures 10a and 10b are illustrations of tool
handles suitable for use with the embodiments of Figures 5
to 8b;

Figure lla is a plan view of a conventional ring
spanner;

Figures 11b, 1llc and 11d are partial sectiomnal
views of the heads of embodiments of ring spanners in
accordance with one or more aspects of the present
invention;

Figure 12a is a side, partial cross-sectional
view of a further embodiment of a tool in accordance with
one or more aspects of the present invention in the form

of a socket type tool;
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Figure 3b is a partial cross-sectional side view corresponding to Figure
3a; 5 Figure 4 is a schematic plan part-sectional view of an emboditfterYeER 2000

WPt 3he embodiment of Figure 1 but including a seal; FR{tFEAS3803/001057

schematic plan part-sectional view of gr alternative embodiment; 10

Figures 6a, 6b, 6¢, 6d and 6e are plan views of alternative embodiments

of tools, each witgwir€otrgspardiag eaddrofeetio fFigutesria, oD, Zhandool

7d are plan views of further alternative embodiments; 15 Figures 8a and
aFélﬂgﬁ RieW6f alternative embodiments of tool heads; Figure 9a is

a plan view of ecaltessativee embatdimentofsatoatafijgurepdirisia sideectional

view of the fool of Figyre .20, 9a: Flouree: 102 and, 100,y listigtions o1,

1801 fiandie SUitab & Tor USe with the embodiments ﬁﬁgures to%ﬁ;

FRigok bifa Biapleas/ié®afargbni@htional ring 25 spanner; Figures 11b,

11c and lid ar%gggilaége(itpapal vg%ws Qg@ea};le&adfsg ea[ggodigg%%gg ively
ring spanners in -accordance ‘with orie or more aspects of the present ’
ipdentions 364-ipsesbRcsivsidendatinficrosswectidna Auwtdierfurther

SRRIYMENL of 8 4oql i acgardanee With pggpf more aspects of the
present invention in the form of a socket type tool; 30 NOVEMBER 2006

WO 2004/018¥3 sures/Al520 8341134087 <18 W@S%eﬁ&?ﬁw
(g55@¥$ﬂg$eJ98%s-on A-A of Figure 15a and B-B of Figure 15b

respectively;

Figure l1l6a is an enlarged detail of part of
Figure 15f;

Figure 16b provides three views of an element of
Figure l6a;

Figure 17a is a plan view of an embodiment of a
combination spanner including an attached two-part socket
mechanism;

Figure 17b is a side elevation corresponding to
Figure 1l7a and showing some internal detail;

Figure 17c is a perspective view correqunding to
Figure 1l7a;

Figure 17d is a perspective view corresponding to
Figure 17c but showing the parts of the socket mechanism
and combination spanner separated;

Figure 1l7e is a cross-section corresponding to A-
A of Figure 17b;

Figure 17f is a cross-section corresponding to B-
B of Figure 17a;

Figure 17g is an end view corresponding to
Figures 17a, 17b and 17c;

Figure 17h is an enlarged detail of Figure 17f;

Figure 18 is an enlarged detail of Figure 1l7e;
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of Figure 12a; Figures 13 and 14 are schematic partial sectional views

showing alternative roller configurations for the 5 tool of Figures 1242 QdBER 2006

WO 2M040H1A8s 15a, 15b, 15c and 15d are, respectively, plan, 168/AU2003/001057

perspective and end views of a further ;gmbodiment of a socket wrench
tool; Figures 15e and 15f are, respectively, cross 10 sectional views on
A-A of Figure ¥3grapd 8-Bof Rigdre1thb despeatiVelygEijusetiaisant

en)arged detail of payt igure 15f; Figure 16b provides three views of
o b6 S ERu Fia

0 igure a;alﬂgure 17ais a plan view of an embodiment
of a combinatiigspannzo inciuding anlaitaphediogparrienkee 17f£.
mechanism; Figure 17b is a side elevation corresponding to 20 Figure
17a and showing some internal detail; Figure 17c is a perspective view
OEESPOBOINDRS CRIGRMAL ORa OF g FHEL FREFERBED cEMBODEMENT S

comespondingdg, Eiduie 476 byt s10wing.he A OTNRAA, embodiment
mechanism 25 and combination spanner separétea; igure 17eis a
erfss:sécticrucortesposuihgstbon et Ranken 7bnFreretdfpee with
cgsssealioncqriesnonding fo B8 of Figure 172,30 Hoyreddgiiglea 1,
end view corresponding to Figures 17a, 17b and 17c; Figure 17h is an
agmagedaeazieds Rigure trolrigdrcidiiesn ankeddeveit e Fidady 10

Laga s '\&Q}{@/ﬁﬁﬁ 2008 WER #O04/01815,5 BEAYAY8003dddhdBat aa
19 Figures 19a and 19b are enlarged details of
inside a cavity 12 provided in the outer body 10. The

inner body has a generally cylindrical outer surface 32.

The cavity 12 is defined by an inner wall 11 of
the outer body 10. The cavity 12 may be considered
generally cylindrical in shape and, in use, generally
coaxial with the inner body 30. First to third
circumferentially extending recesses 14, 16, 18 are formed
on the inner wall 11 of the outer body 10. The recesses
14, 16, 18 are defined by generally radially extending
wall portions of the wall 11 which define the ends of the
recesses and generally circumferentially extending cam
surfaces l4a, 16a, 18a, which define the widths, or radial
sizes, of the recesses, ie the circumferentially varying
spacing between the respective cam surfaces l4a, 1l6a, 18a
and the outer surface 32 of the inner body 30.

Although the cam surfaces 1l4a, l6a, 1l8a extend

generally circumferentially, they are not exactly

circumferential in orientation. Each of the first to

third recesses 14, 16, 18 has a narrower portion at a
circumferentially more anti-clockwise part thereof (as
viewed in Figure 1) and a wider portion at a
circumferentially more clockwise part thereof (as viewed

in Figure 1). The varying widths of the recesses are
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Figures 17c and 17d; and Figure 20 is an enlargement of Figure 17f. 5
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENS'OVEMBER 2006

WERMRVAHY YJow to Figure 1, a preferred embodiment of a torquRCT/AU2003/001057

transmission mechanism in accordancg yvith aspects of the present
invention, generally designated 1, incorporated in a tool, includes a
hdlouraliteeloty 1018 atidEs geanrsdlyinytindrégal tirer dody8D geometries
accommodated inside a cavity 12 provided,in the outer body 10. The

ir?ngert gdycr?éns g‘é’ég%rcaﬁf, éfﬁlﬁdri(?a %Utgltrjas%rf%\%é)?a%. ) Ié‘%%i%fyfl l}%y
aefinedrifearemnea Watddfefcthe odter bode()tPhd tavisct2heaythd s
considered 15 generally c Iin_dLri | in shg ggngtin L, ggge@y¥fg%@<iql4
vﬁ?&e%xgi%herg l%a‘f 305;:'?};:%%0?}1%%3 'cir%u?nfereential y extending recesses *
W 16hé8fate férmmst @nthd 4nnayrwalkr tuat thebagtsebodirtveThe
f&%%ﬁsgeéaé%alﬁ,lﬁnﬂrfc%efﬂgeg hogrerally rrdialextepdipgafwallne
portions of the wall 11 which define the ends of the recesses and
genbsaltyfeiduenforareinllpediendithg cdmcsmpaiessrin, H8bWess, wHiERe R

definedhe widths.attpdial sizgs.of dhe igcessende tie ckcwniergatiglt ry

varying spacing between the respective can surfaces 14a, 16a, 18a 25

@kl e rars FtacEaTRoflthe iAREr B&K I MERAGHIAER AT stbgcaecess
14@, 16a, 18a extend generally circumferentially, they are not exactly
circumferential in orientation. Each of the first to third recesses 14, 16, 18

has a narroweFprifortta 80 chbdrferehtarrhsreatt-bbkwieesading

thereot s viewed i, Figerenbliaed asdgecparion g Aseireentaienially
more clockwise part thereof (as viewed in Figure 1). The varging widths of
tHEREEESSLY ﬁ@%ﬂé@ﬁﬁ%v@ézo&mﬁﬁs gnd associated

RGEAU2Q03¢ L1 08d 1126k Tetespiingd by he differemce batueenither to
G PeRTENes NG Sam syfaces 14g, 163, 132 and artinat 1o nas
of the respective recesses 14, 16, 18, as seen in Figure
1, biasing the respective rollers 22, 24, 26

circumferentially (anti-clockwise in Figure 1) away from
the wider portions of the recesses 14, 16, 18 and towards
the narrower ends of the recesses 14, 16, 18.

The rollers 22, 24, 26 are captively held within
their respective recesses 14, 16, 18 by being positioned
between the walls of the recesses 14, 16, 18 and the outer
wall 32 of the inner body 30. The sizes of the rollers
22, 24, 26 are such that the diameters of the rollers 22,
24, 26 are smaller than the widths of the widest portions
of their respective recesses 14, 16, 18, but greater than
the widths of the narrowest portions of the respective
recesses 14, 16, 18.

Figure 2 illustrates the positioning and
operation of the first roller 22 in the first cavity 14,

in use. The first roller 22 is illustrated in three

positions, designated by the letters A, B and C,
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.circumferential surface. In order to-illustrate this clearly, Figure 1
includes, adjacent the cam surface 14a 5 of the first recess 14, ari’Af@{{BER 2006

WhRSREMELYe, designated R, which has as its centre of curvaRGrEARB0EK81057

of the inner body 30. A comparison hetygen curve R and the cam surface
14a clearly illustrates the geometry of the cam surface 14a and the
vewying sydihdifibe tecassraée 1di Fhefisstitoghiat eiscuniferdrtiallyrque

e tendln recesses 14, 16 18 ho respectlv first %Il’d enerall
c‘%/(f:nélrlc TSliers Zlfe afGi and assoaa%e& T §t to tér& ell c(:igl seJr{l?L}g%S 24,
236 26p2ratee drstleodbulsilgrhelical springs 23, 25, 27, abut the

clockwise endg, of t thg resgﬁ]_&lve r%c%%g‘e%m 46,13 Qso}s_gecqugl:lgggatlve

1, biasing the respective rolle 2 24,726 circumterential
(&nti-clozkendesin Bgde ﬂ)‘hwép}lﬁoﬁpmelm&bort?cﬁws @f7thté¢eée$SESf0rce

14, 46,18 Anglowards,q0 thenaiowenends, of e (eeaiseskl ol of

The rollers 22, 24,26 are captively held within their respective recesses
1dhe 6reg vyinind fesiliéned betwBafdeie Wafsof theneeessanegsighe

]18061'1%@;3 guter yyall 32 of the igges,bady 301 e sizes obfherllgsi 231y

22, 24, 26 are such that the diameters of the rollers 22, 24, 26 are smaller
th@ﬁﬁ@ﬁﬁiﬁ%ef H’fé%?ﬂb@!‘p@’r%‘éhs r@f%ﬁéFF*FeﬁﬁécﬁU@ ré&Res893, 16,

18- bpi-gweaierdbag e wdihsaidhemarowesteedions of herasnectiney

recesses 14, 16, 18. 30 Figure 2 illustrates the positioning and operation
dHiife ﬁi‘stﬁf@ﬁé?]z% iRARERFE b 18hn tesPRRFirse G 2sug faces

iustratag in thigg, pasdiorstdesigrateddarthedettarsA 32 apd Gh inner
NOVEMBER 2006 WO 2004/01815 5 PCT/AU2003/11111057 - 21

BPEEpdAdingTBHF S WFETRPEE R L6 e tERREA FhNsATsRGREral state
pechaismoTha seeenrthand HyibwligerBdnism (and the tool).

Rotation of the inner body 30 in a clockwise
direction (as seen in Figure 1) relative to the outer body
10, tends to force the rollers 22, 24, 26 against the
springs 23, 25, 27 and towards the wider portions of the
recesses 14, 16, 18. Under these circumstances the
rollers 22, 24, 26 are each held in a circumferentially
more clqckwise position (as shown in Figure 1) with

respect to the recesses (corresponding to position A in

-Figure 2). In this state the outer and inner bodies 10,

30 can move freely relative to each other in this
specified direction. This corresponds to a "free running"
state of the torque transmission mechanism (and the tool).
Rotation of the inner body 30 in an anti-
clockwise direction (as seen in Figure 1) relative to the
outer body 10 tends to force the rollers 22, 24, 26
towards the narrower portions of the recesses 14, 16, 18,
into a more anti-clockwise position. Under these
circumstances the rollers 22, 24, 26 are each held in a

circumferentially more anti-clockwise position (as shown



26 operate analogously. When the inner body 30 is not rotating relative 5
to the outer body 10, the springs 23, 25, 27 tend to force the rollets 227 MPER 2000
WQ2003@181§ards the narrower portions of the recesses 14, 16 PC8/AJR483/001057
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these circumstances the rollers 22, 24,26 are each held in a
circumferentially intermediate position with respect to the recesses 10

(cerresipamaengLip pdsitonrBspédgure?) thwhichcibsyeare inTlehdle
cgntal% Witg t % r%s ecti\s/g cam s f‘}%?SF :JL.41alrleGaz 18351 %réd vsvith éﬂ% outer
strace 330t the mne‘?obod:y 88 This corregponds to a "COntact” or
néltnabstate of thatdique rhasnissior2mechanism (smdabe teblnl Ehe
Roatation of the,inner_bady 30 in a clockwise. djrection. (as seen in Eigure
B e o
agradist el bprings 280262y fndmdwarisahestidédopdrtionsahttmurface

”i‘zi%ssféﬁ,”" 16 18ndNdgIhssE cireumpiances ihe g rellers £g, o4 284y

are each held in a circumferentially more clockwise position (as shown in
F%@)retjl)watﬁméweu tor eHeafecess e takrieapordinghie pbamien And outer
Ry eA- Ththisglate,thergutergad e podiescld: 30 can gque freely
relative to each other in this 25 specified direction. This corresponds to a
"fres¥emrgdside ot tHeorgtd apnddvssiarirEhafisnt@F@ e tool).

Ratgliometibedgnerhedy 3¢ inaR apl LRckWSe diehlion; (@8 SRE8HA N sm
Figure 1) relative to the outer body 10 tends to force the rollers 22, 24, 26
3trpdatdetHeddrtower portions of the recesses 14, 16, 18, into a more

anti-clockwise prgliopnEndecHigsespiraurasiancesthe ©ilaisc?? med:#nism
are each held in a circumferentially more anti-clockwise position (as

SHOWRRSRID\AEI BERE 809619/ O- 250 4/828 15 3L PR sPodRPELeA 0BY, 30/
-221 Bwkigyre-dl withwespeatde hmreaessas HisLatiaspoBds{Q  The

egiﬂgﬂéigLEQ¥§§ztgfgiﬁﬁig§’of the components are arranged,
in the preferred embodiment, so that there are only very
small angles between the different positions of the
rollers which correspond to the different states of the
tool and torque transmission mechanism. In the preferred
embodiment the angular difference in the position of a
given roller, with respect to the outer body, between the
neutral state B and the free running state A is about one
degree, and the angular difference in the position of a
given roller, with respect to the outer body, between the
neutral state B and the locked state C is no more than
about half a degree. This provides a mechanism which can
rotationally lock the inner and outer bodies 10, 30 in
less than one degree, in contrast to a ratchet type
mechanism with 72 teeth which requires an angular movement
of five degrees for the pawl to move from an engagement
position with one ratchet tooth to the same position on
the next ratchet tooth. The rapid engagement between the

neutral state B and the locked state C is facilitated by



diameter of each roller 22, 24, 26 is larger than the width of the narrower

portion of the respective recess, 5 each roller is forced firmly agaitfSt DGHffER 200
W8P EiIFace 14a 16a, 18a and the outer surface 32 of the RFEAB23/001057

30, thus halting relative rotation of the ipger-and outer bodies 10, 30 in

this specified direction. This corresponds to a "rotationally locked" or

téfe cbipansmawiicnte s thaorprirasnisdsio” me@Tanism (and

the tool). Thus e reehpnisfB:L 252 a6 Audluich MEGHANISNI0 83G30% i dety

and disengage the inner and outer bodies 10, 30, allowing relative _
reRRieAdn HAd LREEtied bAKS Thea SidgiRrAskPSvNtdoiahtedsfifbained

CRmPUEHELMER T YR 2 he prefepsd ehodimeat. sothal these are

only very small angles between the different positions of the rollers which

5 correspond to #te &gt daecBorat Hanthsrqirchandtirsiny pe
neeehanisie cbdhg prefestedeiembodismentdbe asgulat diftsrgnes i thee

position of a given roller, with respect to the outer body, between the

Rl SR B ChEfRRERIRThg Stald &R 1T aBOFISHE USHEE SARPIRI N
apg Ul &lifdarepea-inhegeesiion off wiemediRaitrespestito the
outer body, between the 25 neutral state B and the locked state C is no
oRhaR AR haFd defrRedPREBGded D MBERaMER ichTERT -
10 rotationally lock theinngs andciger bodiasdfe20 i detthbldneroller 21.
ree, in contrast to a ratchet type mechanism with 72 teeth which |,

de
SRS ECHT SROHRT RN el B0 IRE dogra®s BHRE PawWs b mEbkeh
fem G e NgALe Miené 1o sititsewitile bhernatshet iootls ththei sathe posltien 21

onh[éhe ngt rgtchgt t(g)é?. T@g)ra iq:eg%%gerple H%et%rghesnegé&al tio

stA&™B and thé Tocked Stdte T istachitated By 30 NO ER%S0d6" WoH- "
2004/0ABbels POT/ K@008/0010Fe L 28ithe Miasibheactionesf thedpridgs but

15 Zg’a&gé%7'l-<l;kc]:?:ﬂ9gvi% ngﬂgt Ixegitltehzﬁ'eain%uelga%gvljld%lﬁe cam surface
20a and the outer surface 32 of the inner body 30 if the
inner body 30 begins to rotate in the anti-clockwise
direction relative to the outer body 10. The cam surface
20a includes a stop portion 20b which engages the '

20 spherical roller 21 in the locked position. The stop
portion 20b is generally arcuate in shape, with a radius
of cufvature approximately egual to the raaius of the
spherical roller 21, thus providing a relatively large
area of contact between the stop portion 20b and the

25 spherical roller 21. The cam portion is preferably a
close fit with the spherical roller in three dimensions
rather than just two. That is, stop portion 20b may have
a concave part-spherical shape, which is centred on the
centre of the spherical roller 21 when the spherical

30 roller 21 and the stop portion 20b are in contact.

The provision of a fourth roller in the form of

the spherical roller 21 allows the inner body 30 to be

supported generally centrally in the cavity 12 more
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spaced rollers allows the inner body 30 to be maintained and supported
generally centrally in the cavity 12. 5 It should be noted that the 30 NOVEMBER 2006

WOREBHAHIETA may be constructed so that the rollers do not all B&RibEZ#E/001057

same angular differences in their po_sit@g corresponding to the different
states of the mechanism - this consideration will be described in more

detail tader 10 farsthurecess vOdauses e sphetigabwlBy2thd heifeudh to
recess 20 provides a cam surface 20a which allows relatively free motion
B RAN AR TR Sherheat R Tody 50 RIARAR T SR Cads the
diteatiphb(asivewed inbigure 1A selativartocthetorded bodii §hdeutil5 the
causes locking of the roller 2]65)§tween th& cam surface ZOaland the

o}

ShEPEHTase 3% P nRar Body 3T HIRE “inABPBOAY 38 Begh <o otate
iddbe aati-dockurnise direttoangatentosthefoutbebedhhé®itd camller 21

urface, 20ajncludes a stop portio hich engages the, 20 spherical
B S oo DS Do s O S0 e SR e e h i Lax
iexghapt, wihpomsiislef cuQuiung apprétmatsiyequaite thé rathesoécess,
spherical roller 21, thus proyiding a relatively large . ar conta
oL e A SRR
getur és prafoanfy &heoswliewitictie shdral rotfehérthiee it would
dmensions, heLien Justine- Tk s, StopReriion 200 fmay BaYe & ¢ i ng
concave part-Spherical shape, which is centred on the centre of the
sprritarrotist entyhercheadppiesc B dolibn s tepbiafle Bidte pYrtdaa0res

Yedp £80tact 5 the pravisiory ot a faurth.wlies inte fegpal hewspiepcal
roller 21 allows the inner body 30 to be supported generally centrally in

Béxenied 2thsruah NEVE REER 2ove Werrdase18151 angular
RGt ld2Q@3/L L1 0RYs w24 1acuraln 8B assyrately than ilyvedd ey he

the first to third rollers 22, 24, 26 alone, and also assists with the
load distributing surface and is therefore less preferred,

but could be used if considered to provide adequate
distribution of load. An angular extent of about 90
degrees is therefore preferred, although in other
embodiments stop portions with angular extents about the
roller from about 30 degrees (or even less) to about 150
degfees could be provided. The provision of the described
configuration of stop surface 20b assists the spherical
roller 21 to effectively protect the cylindrical rollers
from excessive forces which might damage them or the
surfaces of the inner and outer bodies 30, 10 which they
bear on. Such damage could affect the operation of the
mechanism and might increase the small angular
displacement between the neutral position B and the locked
position C. In alternative embodiments, there may be more
than one roller which has a fitted stop portion. In the
preferred embodiment, the rollers 21, 22, 24, 26 are not
equally spaced and the spherical (or “stop”) roller 21 is

positioned approximately 90 degrees away from the largest



10

15

20

25

30

distribution of load. As illustrated in Figure 1, .the arcuate stop portion

20b extends approximately ninety 5 degrees around a circumfereAtEgFVeER 2000

WOoREMIHEal roller 21 but it will be appreciated that greater dt(ds5B2003/001057

angular extent is possible. Owing to_thg structure of the recess, the stop
portion can not extend more than (almost) 180 degrees around the

spheiisahiolian ofwrnise it vieldHQ parneanarily capain the roller. In
practice, increasing angular extent much abgve the illustrated ninety,

degrees provitBs TRRBEHT, ST 15%e Woiia BEPaftdmeRthAR ghrat
tedadditonatauface. dnsangiiad extent eknmeiehiessthesikiselybly
degrees would reduce the 15 load dist:i{btgiﬂ% surface andd's therefore

Si

I9ES I RE ST BuF BSLI T PR R TP cSsideted 13 HSvidR AdRGhgRS rollers
axstribatian ofrieaddAncamgliita @ xtet tiiabohti®d degrees islibessidreche
preferred, althou % other bodiments stop portigns with angular

SRERE BBEHE 20 rolr ot Soour o GBS AL 6 v ST RAS o BaR

1500 slegrefestdmril begirowddd sErepivisioe sbthe ddscribédand the

configuration of stop surface. 20b assjsts.the spherical roller 21 to
e%é](::%\%eI?/Ibér!ot%%?ﬁ%eacysfﬁaﬁgﬁ Sro%?ré ?rtc%rh excessive forces which might
damage them Breh@25shsfhons ofthe ihaamosnd dutendodiest30,léxr as the

V\é*ﬂ&#éh_"xyof’féé 0_9538%961@ Ecoud allget e OpELAlionUifien the

mechanism and might increase the small angular displacement between
thahedtrappdsitor 8 anfithredobkerf pebRiokrdan aArfhaiveer bodies 10,

efgbeeimendharesaay Lednoes3Q fhanene-gplies yMuch bas gditied, £
stop portion. In the preferred embodiment, the rollers 21, 22, 24, 26 are

riftaddedySirpetefnd the@kpheriédigot 2ach yeoincia isapasiisiet the

apppeximateh;abdegiess away from the largest SLANOMEMBER24Q%; the
WO 2004/01815 5 PCT/AU2003/11111057 - 25 - cylindrical roller (the

tRIYG¥8ek 26% 28n AR pSREMIBaktFEBEMHIS SAPRMRERARIFRS to a

minimum is often of critical importance, and increasing
the size of a roller will generally lead to an increase in
overall size of the mechanism (all other things being
equal) .. Thus, considering Figure 1, if the diameters of
the first and second rollers 22, 24 were to be increased,
the radial sizes of the first and second recesses 14, 16
would have to be increased correspondingly. Then to
maintain the same minimum radial thickness of the outer.
body 10, the overall dimensions of the outer body 10 (and
thus the overall dimensions of the tool head) would have -
to be increased, which would be undesirable. In the
described embodiment, however, the larger diameter third
roller 26, and the correspondingly larger third recess 18
are positioned at or close to the centre line of the tool,
that is, they are substantially between the inner body 30
and a handle 92 of the tool. Thus, the larger third
recess 18 is formed in a part of the tool where it can be

accommodated without decreasing the minimum wall thickness



the diameter of the third roller 26 is considerably greater than the
diameters of the first and second rollers 5 22, 24. The dimensions’ b} HEVBER 2006
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than those of the first and second recesges 14, 16 and the first and

second springs 23, 25. The provision of a larger diameter roller as the 10
thimirole e R6wtvebrgreates tagtach areasshretleenithe , thod reterkitngnd

e%ch of I:heering r ggdeoggerf)odies 10, 30 than would be given if the third

rGliet 26 were of smaller diameter. Thus, the load bearing capacity of the

tool is enhancethbybise pt e fargeedllenbiéddping the hd overadksiaedf second
lqigy iansguesion mechapisms g 3 minimums pllenf CliEdl nave a
importance, ‘and increasing the size of a roller will'genera Iyelea to an
intteasds e ovdradl se oftthe nibchahisrmakothes things defitpegtaly. of 6
This: eonsidering, Figyee,1bthe.damelgrsafa0hg firstang.second cne
rollers 22, 24 were to be’increased, the radial sizes of the first and
seuvdetrdredyed 0486 wouldtasdde bedntrbaged tanesgandiaglya width
Thendgmainjaipdhe s nimye,adialdhickpessgfithe outes, Hofina1

10, the overall dimensions of the outer body 10 (and 25 thus the overall

ditfiedienseprtht 98| Bdadivouldhade RlieFRdaserl, AMRIAHBERtbe With
uaﬂdsﬁi@mﬁ- lpdhe drscrbad e&a?%mept howeviei dhe e dianaetss ze,
third roller 26, and the correspondingly larger third recess 18 are

pbBRioRéd 2F oRER &S MRS caiftic RE ob M (BBP 3oRRSKECHbyRgdler each
sHhstantialys hefwesp the innepodyd0 and.aahardle &2 efdhe 40Qli ameter
Thus, the larger third recess 18 is formed in a part of the tool where it can
befaécdHimotiafed MiTsuRYediTy e MRt wal tHitkmtys S@d the
NEAEEM Bl 0RE sWEH 2604/01885 $iRGEAIF20QH 1 41 hHbAmuzb widkh in

without_increasing the overall size, or working diameter of the toaql.
the direction perpendlcuiar to the axis of the handle of

the tool) of 40 mm. The 40 mm head width allows for a
bore of a square half inch (12.7 mm) bore to accommodate a
standard half inch square drive block.

In a preferred embodiment the cam surfaces are
arranged so that the locking of the first to third rollers
22, 24, 26 and the spherical roller 21 occur
progressively, that is, in very close succession, rather
than simultaneously.

It is preferred that the smaller first and second
rollers 22, 24 become substantially locked first, that the
larger third roller 26, becomes substantially locked
momentarily thereafter, and that the spherical roller 21
locks last. The spherical roller 21, having a large
contact area with the stop portion 20b of corresponding
cam surface 20a and engaging last, acts as an effective
end stop, preventing undue load being applied between the
first to third rollers 22, 24, 26 and the respective cam

surfaces 1l4a, 1l1l6a, 18a. It will be appreciated that the
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-In the preferred embodiment the first and second rollers 22, 24 and the
spherical roller 21 each have a 5 diameter of 4 mm, the third roller’26 1SR 209

WQ 21EAEEYSof 6 mm, the inner body 30 has a diameter of 22 R{ih/AdRGGEB01057

outer body 10 has an outside working diameter (ie a width in the direction
perpendicular to the axis of the handle of the tool) of 34 mm. In an
altagaieieimbodigreigWitt 10He proerkipad heating chpaeiit tathalisp
increased size, the firs.t and second rollers and the_spherical_roller each
BRER dEREP BT Tim TS (R8T 1L SRR of B only
ianeraedibas afliandiegoéad3veiiadd the diiesbody has an outside

diameter (ie a nax width in 19 th%g}rection perpen icular to th%

1, é@u egcribe rre ment gx§arger
of the handle ot the oo o? 4]6 mm. The mm head wi t’h ﬁbes Fbr a

bdxé 0d arsejlibes hak irohgd@es mabpbdrestosicebmmddate degtawlaad ter
alheh sguats dive biogs A Rielered embpdipantiis ca.syfacas
2 sot of t

are arrange at the locking of the first to third rollers™ 22, 24, 26
arellthersphitrieabaties? L essurt hrayrbsedifiels, theyised vayasiose The

S%%i;igrsh raghen, than simultareously 1 s prefgrred ghat the smalley ; -

first and second 25 rollers 22, 24 become substantially locked first, that
thetlargarahisg Foltdr 64 bansme s supftablially ptked smamentdrily 26, 21

thereafter. and.that they sRhgricakgller 24 | logksiast sThe,spherind] rllel of

21, having a large contact area with the stop portion 20b of corresponding

Ihearfiaxpfacaobimtt Sygddity RREIRDS addn Sfectivd Sigtape the
RIgueRtingLunaus-logd feing-aprliad hetweepdle siyst Walbitdreliars2% o

24, 26 and the respective cam surfaces 14a, 16a, 18a. It will be

FedatctnPRt eSO REAEMBER 2005268582815 3nd the

Rfe IANRDQRULLEHOS 727 158 0eBYaldacking pbthauederseC@tigilement
e TR ST Ra M e D1 2 O L oy s e
succession, and the cam surfaces are inclined only a few
degrees, so that the widths of the recesses vary only
slightly, any compression of the rollers 22, 24 which
engage:earlier (between the cam surfaces l4a, l6éa and the
inner body 30) will be of the order of micrometers and
should be readily absorbed by the elasticity of the .
rollers without damage to the rollers or other elements of
the mechanism 1.

An advantage of this sequential locking of the
rollers is that positive and firm locking of the rollers
can be provided without damage, thus maintaining the small
tolerances of the mechanism and the very rapid locking
action thereof.

The shapes and dimensions of the various elements
of the preferred embodiment were calculated with the
assistance of a CAD computer program, and the operation of
the mechanism checked by computer simulation before

construction of the mechanism. In actual construction of
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a fraction of a degree behind the first. in the described preferred
embodiment, the larger 5 third roller 26 engages about a sixth of ¥ Ygré&R 2000

WQRHH/HRIRFst and second rollers 22, 24 and the spherical roRGT2AU2003/001057

engages less than half a degree later. Ige_profiles of the cam surfaces

14a, 164, 18a, 20a, taking into account the diameters of the rollers 22,

264 2o edckihand any pierpeleyanhiaginsasued asthersegailidmotinner
the force applied by the springs 23, 25, 27 dictate the exact angular

RS ML fiPretirdd FerEdeh MATIRF fo E7gagB ol Shelfar i Tooiegd e
Rosdtion andibe dgsitglessenpeacesambaprauiteni BEagusmthel the

engagement 15 of the rollers 22, 24, 26, 21 is in exjremely quick _
ARRGSS N ) TR CERAREE o DETHET Bt S tdRr ity ads Aghioved.

egrees, so

that the widthsrakthenreesinsdyarg ®nha slighthganycooyréssioh odlhdore

rollers, 22, 24 which. engagqe:earlier (between the cam.suyrfaces ]4a, 16a
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el rasickid absonmbeddiyineeladticiiyadi tlee sallesavithout€ablagektoihe as

rallers or.other.elemenis of the mechagism 1. An advantage.qQf thi

s%t‘q%“éﬁtiéﬁo%rkll%l%?tﬁé) 25 :J(Iﬁ}((aarss(’i;'gnt'hz;?t{gplzoo}stT’tivgéc%tlnad%l wmgl%ﬁ%gg%ﬁﬁ}é >6

rifiersudess be prelidedatfheul daivoge, rchanisainioy thhsnfakm of a

Rieigaces. 8 e HeAiAnsn anddhe Rt Id K ApALAIRIEOkaces.
e shapes and dimensions of the various elements 30 of the preferred

athbotiinieht deremhioukie@ wathnpbaissistahne bhe GaDcenipirek 56,

egram.and theansraton gt fae mechanism ghesked by COPPUIRS of its

simulation before construction of the mechanism. In actual construction of

3oNErRN BEFR20be W Olzdearb 28 P8 sred e sivos/deds 7inge place
RelalyRe dpjday beohassisiane Weprpyideaniphet Lastyguieh i within
slightly oversized and then gradually reduce

the bore 34 so that the drive block 56 is retained in the
bore 34 with part of the length of the drive block 56
exposed. The exposed part 60 of the drive block 56 is
adapted to releasably lockingly couple to a socket or
other tool piece (not shown) to be rotated, via the ball
detents thereon. (The action of a square drive block
coupling to a socket or other tool piece by use of ball
detents is not new per se, and will be understood by the
skilled person.)

The bore 34 extends all the way through the inner
body 30, and the drive block 56 may be fitted to the inner
body 30 so as to extend from one axial side of the inner
body 30, or from the opposite side thereof, depending on
whether it is desired to rotate the socket or tool piece
in a clockwise or counter-clockwise direction. It will be
appreciated that a wide range of tool pieces can be driven
via the drive block 56 (and possibly also wvia an
appropriate adaptor) including screwdriver bits, Allen key

bits and the like. It will also be appreciated that
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the diameter of the inner body by machining until the desired fit and
interaction between the parts is achieved. 5 The inner body 30 ha¥ JOVEMBER 2006

W@ ie18idindrical bore 34 therethrough. The square cylindrid¥l' B EE/ 1057

adapted to receive a slideable square dyiye block 56, as shown in Figure
3b. The slideable square drive block 56 Includes a releasable locking

MechRGissh inthedarpof BokRngmber op bak - daleatsins oRdisqvdallyibed
extending faces. The ball detents 58 are_retainedi'?n the drive block 56,
[

bERRRSRRR Ry bRERG0 HARF SR PrBad oF REREFraRE. PREPafiould Pe

deients 88decleasahly tackninimplace wib Iegfestise recedsesdhifdésn could
shown jn Figure 12 within 15 the bore 34 so that the drive blqck 56 ish e s
fAEInEAnTRY 558%2 BRRHIROIHE ISHR oF the dtive BIGERBREI™ & =
eppesed dée eiposedipardad obthieldidle blotlkSbes ddaptedtore 34 which
releasably lqckingly couple to a socket or other tool piece (not shown) tQ
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biockwbduplingtte dosonkes ér bther¢pdlapieck by use shbakdatesisap adt

new per se, and will be understoad by the_ skille on,)The bor
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nrayolyd fited testheiihaer meay 8040 at tackttnd frordvhvendd aide of

the inner body,30, of fom fne @RPSste-Side Hasreel, dependindqn in
whether it is desired to rotate the socket of tool piece in a clockwise or
codriEr-biorkiserdire aiohmamil W&p@%@t@cﬁthﬁb@ attigle¥aRgE obody
tog) P'%G?I@Pe%gavwbﬁmﬁe%veq@'ogkéé&@nsi:p@ﬁaiabysaléo Yiadhdary
appropriate adaptor) including screwdriver bits, Allen key bits and the like.
ltSeilaisy borppRRidied tFaSoiNONVE MBERMIGESRER200 401y s Block

PEIJAUZNOROPI0B7 5 29 MRQUGh Aa08PLE batec3d isProvideddoibrda on
described embodiments, other cross-sectional shapes of bore could be
commercially available torque wrenches and the like.

Allowing connection of a torque wrench (that is, a wrench
which allows a given torque, or less, to be applied to a
driven member but which indicates when the given torque ig
reached or exceeded - typically by tripping of a handle
portion with an adjustable setting) in this way allows a
torque wrench to be connected to the tool so as to make
use of the benefits of the tool. This allows the torque
wrench to be used in a restricted space, where little
angular motion of the handle is possible, possibly
allowing such a torque wrench to be used where it could
not otherwise be used effectively. In an alternative
embodiment, the type of torque sensitive handle portion
typically used on a torque wrench forms the handle portion
of a tool in accordance with one or more aspects of the
present invention. That is, such an embodiment could be
similar to the tool of Figure 1 but with a torque
indicating handle.

As described above with reference to the bore 34,



10

15

20

25

30

provided, or attachment to tool pieces to be driven could be via any other
appropriate connection. Although it is 5 preferred that the drive bI3EROVEMBER 2006

WQRHBHHEKES a bore 34 which passes through the inner body 3BCT/AU2003/001057

embodiments are envisaged in which tfg% bore 34 is replaced by a
suitably shaped cavity on either side of the inner body, which would

pepdde asdnianesBsof adaching@ divedlptiacdbAslustiatadhiy shaped
Figures 1, 3a and 3b, in addition to the primary square bore 34 in the

iiEF oS30, 4prefBfed b FMEREBEE ool ATt sY sdorEf§ with a
SHbaeallore s receiviey A GamplbgIantiy dideddeasynebshayteheite

a standard handle, such as i grovided on 15 c%o,mmercially available

t&5UE WBRERES BRd tr%é‘lil?és? AGRRITHRRENSHT of §TorgReRFERRRA™ Some
(that o aimenthonhish atlhw st giyea tateechr iassotodea-appliedlitor for

driven ber, but which indicates when iven torque is reached or
o RS0 ST SRR BUSASBRG of M B0t iR o R RSB Rnee
shitinge énthihwapallowsa derdusewendh ty bbaoanedied tdthe tad sche
as.to make use,of the benefits of the tool. This allows the targue wrench .
L e e B el 2 RANALS K S T g0 4s
ispedsiblepppsgigld 25calldvend sugttla tofuehwrerehdodemusst-ivhbrenidle

cggld ng g@@{,\g@; bgrlé%etﬂegﬁe%q@% dn gﬁaﬁt r_native embodiment,
the ﬁ/pe of torque Sensitive andie portion typically used on a torque
wrench forms tFeehaflidherteacohdasst ibereoRidnis withtordd i ke to

3gReCyAlihe 30 pressptdavantion. That i5gush.ap emhodiment ‘l‘t%u'gttach

be similar to the tool of Figure 1 but with a torque indicating handle. As
oRsEAEF gh e With tefeleitce hthetined 3af 38 OVERNBRER 20863 Wdor

20PN BSSRET 019 raRaie SREoNIARERUEOQ EOWHDE 001

replaced by suitably shaped cavities. If the tool of Figures 3a and 3b is
REJSHffestively lengthening the handle.

Referring to Figure 3b, the inner and outer
bodies 30, 10 are retained together by cover members 94a,
94b which are attached in any suitable fashion. Options
for attachment of the covers 94a, 94b will be appreciated
by the skilled addressee. A preferred embodiment includes
first and second circular seals 96a, 96b which extend
around and slightly spaced from the bore 34, in grooves
set into respective axial end faces of the inner member 30
and respective grooves in the cover members 94a, 94b. The
seals 96a, 96b seal the inner body 30 to the cover members
94a, 94b, isolating the rollers 22, 24, 26, 21 and other
internal components from external contaminants such as
dust and even water. The arrangement of one such seal 96a
is shown in Figure 4 (which otherwise corresponds to
Figure 1l). The seals 94a, 94b are preferably in the form
of ‘0’ rings and formed from a material such as a self
lubricating plastic or from neoprene, which is durable

enough to withstand prolonged use between the relatively
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normal torque wrench, it might be necessary to tolerate some inaccurac

in the torque applied, or to perform some 5 re-calibration of the torglig"="eER 2008

WQHN$MSSrder to allow for the effective increase in length cREGAABRPIHNE1057

distance between the primary and s_ecg_rﬂda_lry bores 34, 90. If the
distance between the primary and secondary bores 34, 90 is small

Gasvatgdia thaslengimefl hadeeiieenensh hanglle 40 B0y URAGEAERGY how
created wil] be small. Use of the secondary bore 90 is not limited tq .use

e brG e reh R RTFAFEE bR nefici8PBeatRhE 8550 Ar STRIE 1OUT RS S
thajoal®f Figires Bawainsh 3in fay £ akberiigsthehangid of therhandaaidbases, it

respect to the tool .15 or effectively lengthening.the_handle. Referring to
LS PHRR NS &Sl BERON ) SASEAed Esdfidh B Chods
chiwebmethiears dae Ddfwhichcpre attashedirsadyautedibdactisos and

%tl s far atTJz_acQ:r.pﬁant of H1e cQvers 94a_,r9%tc):WéI be rzilgprecizite 20 by

the 2 ﬁéd%%ﬁrélsseegAcﬁ)re?’eerPedl gr%%%dlrr?entlllncu es first and S&cond

Grculangentsr3Ga, 96bhwhish elxterel arourataiie tligulylepaceddrorhdss

LS 34t§‘89 100¥8%, 1561 Inte regpectiye axial and fages gfhe)lnReh oy son
member 30 and respective grooves in the cover members 94a, 94b. The
25iddalgbr, 96h spaithe iaterdodyBhwrthelvovermebhdbdrs 84digdied.

solating the ralles. 22 24 4874 a0 atfeLnteend) companentalionte

external contaminants suc dust and even water. The arrangement of
drecduchosase 084 1ig shewiomartigdrebd fwhithothetinge aorredfsiosabive

306945 dh d Neesels 948,940 ate pipferablyjnfhefm Qf ©0hNgS phis

and formed from a material such as a self lubricating plastic or from

redppehasitichlisifeas < epBulhto AmbetiHgRbIgNE el iEeusstwteRo 3P

%Q{?JEQV%'M S%Qvgl\éﬁ'i?dzq.c@ce\!g@ W/ Q%%d generally
PCT/AU2003/11111057 - 31 moving parts. The embodiment of Fig. 4

iRpEERSTNER TRnetitte®e SRcBRTorSiRd PRIRFRIRARSIEnRATE ton

592 includes first to fourth rollers 526a, 526b, 526c,
5264 at least one 5264 of which is of greater diameter
than other rollers 522, 524, 521 which are spaced around
the circumference of the inner body 530. The embodiment
of Figure 5 includes first and second secondary bores
590a, 590b of which the first bore 590a is close to the
torque transmission mechanism 501 and the second 590b is
spaced a considerable distance from the torque
transmission mechanism 501 along the handle portion 592.
The end of the handle portion 592 which is distal from the
torque transmission mechanism 501 includes an axially
extending cavity 599 for receipt of a drive element of the
same dimensions as the drive elements which the bores
590a, 590b are adapted to receive. This enables suitable
extension handles (see e.g. Figures 1l0a and 10b) to be
located coaxially with the handle portion 592.

Figures 6a to 6e show further embodiments of

tools, having handle portions of different lengths, and
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pawl type arrangements such as those4g ratchet socket wrenches. From
the teaching of this document, the skilled person will gain an appreciation

othewn thiscDulth he aghiexed alQ Figixke Srehine araiepativg shown in
embodiment of g, tool, eneralléi(fdesig]nated 500, in¢luding an alternative .

BB RERSS A 167 78 tark Mg FehaRREATEDT OFhi§ CeABodit& RS 1o
dittersi frem thetemhadimens of bgutes &do Shamathly incthaépthdd4 of the

recess 518 located .generally 15 between an inner pbody 530 and
AL S o 0 T T s {15 0t BoRoE5n Sy €he

526me52bdai tsas( one SZbdvol Winstoisict igrgaten dietrhetac tthae other
rallers 522, 524, 521 which are spaced around th: circumfere of th
CRR BRI Fhd caSHE S SE L e e R R SRR e
sécorarbdres( 590asbobim bf whichahé Fistdiore500uis tlvseds tiseals

tomg% ;gﬁ?gpéisi%%gwgggnmggl S‘Qgég": second 590b is spaced a

consi istance from-the torque transmission mechanism 501 along
the handle porFéig8ges 2%aT Heceffl obtmevhdhuid hericenBgxlihamtis with

disid from the Jsgé@r%msﬂgnéﬂ%g@%%n PdJbeldes ap aodally
extending cavity 599 for receipt of a drive element of the same
difdensiess 48 thedide drpads vhistenrilesies H0as90pexample

adapted tpsegaiyg sThis enaples suitable 3kexiepsionfandigs (etrfefe s .

Figures 10a and 10b) to be located coaxially with the handle portion 592,
Figures 6a to GELSAE ffthet bR NIEIGWIRs aviiPREddgent of a

pegionsid gifferentlengths, aad SO-NEOVEMBER 200 WPRPMHURIRE to
PCT/AU2003/11111057 - 32 each including an axially extending cavity,

a8 s¥olm iR 1hespddiRe arfvieRsoRT BhKEtidT RFaBéRendibh- The

yvoke 810 includes a central body portion 816, in which is
provided a cavity 818 which is dimensioned suitably for
receipt of a drive element (not shown) of another tool
(not shown).

Figure 8b is a plan view of an embodiment of a
tool head, generally designated 800a, ipcluding an inner
body 830 having a square bore 834 therethrough. The tool
head 800a also includes a secondary bore 890 and an axial
attachment portion 899, the functions of which will be
appreciated from the above description relating to other
embodiments.

Figures 9a and 9b show an embodiment of a tool,
generally designated 900. The tool 900 has a first drive
element 950, which is 3/8 inch (9.5mm) square in cross-
section and which includes a first ball detent 952,
extending from one side thereof and a second similar drive
element 953, having a second ball detent 954, extending

from the other side thereof.
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handle. It will also be noted that the covers 694 of the various

embodiments extend close to the bores 634 of the 5 inner bodies’{GYEVBER 2006

WQRMAHI$Sviding an attractive appearance and adequate oval{akiAdf2${8/001057

cover 694 and an inner body (not shovgg) to facilitate provision of seals
(not shown) between these parts. Figures 7a to 7d show further

embodimesatswith 1 difiese rt1appestances todhasaathigarascbato 6ater
Figures 7a to 7d include dimensions, by way of example only, to illustrate
RELEoL5R RbichoE AR AR RS S bR SRR Tf Bilafiie Second
elrhisdimenéntatiopbhedd genermiy sl sigpatad YoM atveiatyatsehest the

to 15 a yoke 810 hy first and second pivo} pins 812, 814. Th ke 810,
S n AT AP RE B BHES 1 whih St 2 cBag 818l inmex
Viskidly i9dignemssyo nietksuttadoty, foan@cbipt st aukivestéimentimbl slrdwnko the
of anather toal. (not shown). 20 Figure 8b_ is a plan view qof an e bo(%i ent .
R e s et g S
Hevirvgid SgbereabreR3hthedethimight The teolbhdan8GDa isormtiudes

a sec I re,890 n.axial_attach i 9 functions
e B e e
dmbsdindite Riderstda &k ol Shetw alembotine® ofialtboke

%@Xﬂ%’%@@(@d 1%99)- 106 5004 WPa5,3 fisd Srivg, elemant 290,

which Is 3/8_|nch 9.5mm square in cross_30 sec.tlon and which includes a
frspdaledetént $52 erepditefrehxrrtsigntherédf ant akecbraninidated

drivemelanent 953 hayinga sacandhalbagient,9%4, £xtending fgm.fae
other side thereof. 30 NOVEMBER 2006 WO 2004/018155
EEemeDEFBL111057 - 33 The first drive element 950 is attached to an

outer bedy.998 Afra-lorg HaRIRISSPNBEEhJNSIARM NGRS Grque may
be transmitted from a driving one of the drive elements
950, 953 to a driven one of the drive elements 950, 953
may be determined by selecting which of the drive elements
950, 953 is used as the driving element and which is the
driven: element. That is, in use, (assuming that the tool
is being used with the axis of the drive elements in a
vertical orientation) the torque transmitting direction
may be selected by choosing which way up to use the tool
900.

It will be appreciated that the tool 900 provides a
one-way torgque transmitting device which may be placed for
example between a driving handle and a tool piece, such as
a socket, or between other elements required to transmit
torque in one rotational direction between suitable tools.
The in-line tool 900 thus provides a compact mechanism for
conveniently converting a drive train without a one-way
clutch into a drive train including a one-way clutch.

Figure 10a shows a tool handle, generally

designated 1000 including a main body 1005 in the form of



10

15

20

25

30

drive element 953 is attached to an inner body 958 of the torque

transmission device. The outer body 956 and inner 5 body 958 may/NCVEMBER 2006

WORRHHBISHYI be structured, similarly to the corresponding paR€TBAGR§83/001057

embodiments described herein. It will bg appreciated that this
embodiment therefore provides an "in-line drive" whereby torque applied
iR agdifrss Firecior{a thedirstalemeasd 950yl bedkdl traasmaitiediodoe

second element 953, but a torque applied.in the opposite direction wjl|.not
Hﬁ&ﬁ&ﬁﬁte?jtfr%nft’n’ésfﬁste&%et&g%ee% 988 1§ ’t%%agego%vdl 5ﬁ’v§‘ 816 %na a
alameal 9bRrouige theretational,diesotibnive ivhichsa tdrazyndy mikmbd oned
transmitted from a driving one of the drive elements 950,953 to a drjven__ .
dre 6&%%%?%%@%‘6 S %ﬁlﬁ%%t may be gg%?m?rébdp o Isngrlécﬁngz%}v T
afdkd eyive @lamanid 85, 3FBrisusedasch cadrivirgpelenmniane wWickross -

is the driven:element. That is, in use, (assymi att is being .
ussee%%v%/m?thge axis %?%hep(%iv%“é‘lqemo&lt(g?nc% v%%[iltgdl o:}zgnttgzﬁk)%n %Sﬁegggllar
torgiimitaderniinkpdifeclionprrayistedelattearbyaeticobing whittrady Bprt of
tpiisedns fool 249 Jt willhe dgpgfee&a gd Ly the 199l 00 JYPvides #1 €51000,
one-way torque transmitting device which may be placed for example

beween Bsdiviay hdrdeaarnhd eoclpiate, slemanta 84Kkt (Whihetnekn 3/8

athes.elemenis required fo;iransglt tordyg dn goe Jotatiopal diRGlioRe 1040
between suitable tools. The in-line tool 900 thus provides a compact
rhiaciarden far §8.xehvamddtyledarktidd 43R thaif 3R obharRingpr

cluich intg.a,drivs aininelydingR, opgMay ClHteheFigere 180w ace
tool handle, generally designated 1000 including a main body 1005 in the

féreof SATPOVEMBER Jobbe Vs 0B 4r01es PEXFRUSB0B/RBBH LY

3 eQaneialncylindrigaliednbhe tael nangte 90 dedudasasadiratens by
thereof an axial cavity 1010 and a

a pivot pin 1044. The male drive element 1040 may be
resiliently retained in an orientation in which it is
coaxial with the main body 1005 by interaction of a second
ball detent 1046, located on the male drive element 1040,
with a:.complementary indentation 1006 on the main body
1005.

Figure 10b shows an alternative tool handle 1050
consisting of a generally straight elongate handle portion
1052 with a square cross-sectional male drive element 1054
at one end thereof. The drive element 1054 includes a
ball detent 1056 on a face thereof.

Figure 1lla is a plan view of a conventional ring
spanner 1100 of the type stamped from a sheet of metal.

Figure 11b is a partial cross-sectional view of
an embodiment of a tool 1101 in the form of a ring spanner
which includes an embodiment of a torque transmission
mechanism. For clarity, only some of the recesses and
rollers are shown. The tool includes an outer body 1110,

and a generally circular inner body 1130 which includes a
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radial through bore 1020, each being suitably dimensioned to receive a
drive element. In this embodiment, the axial 5 cavity 1010 and the’thiyGYRER 200

WS ISAch square in cross- section 3/8 inch (9.5mm) on eRENAKREOB001057

further similar radial bore 1030 is proviggd at an axially central part of the
tool handle. At a second end of the tool handle 1000, there is provided a
mrig dva £lervepis04¢viieh 03Bl Lk -themethreagh sidejihhe the

male drif)((iﬂemen 1040 inclljtdeshg fir% ball deten;b1042 (?Lrlggace

RSBt for snalpsconen’({aac Shinto A Suitable (lzél\ﬂﬁ/ro a %%I piece f‘nsot

shewarallieymalerdiiaelenignt LD ideivatalyealitatizell tohthe mhm wall .
bo 005 of the-tqql handle 10Q0 hy 1 ivot pin 1044. The male driv
PSRRI Sy e ey 2 Tt eSS L i i Frect
codxiahwitlr ¢loe sras body €868 byiinterhetioniofimdscormif balieletemit res of
108 1058160 9 N DaE AR RO ANLA040: WIALAMPIETHENRY ¢ he
indentation 1006 on the main body 20 1005. Figure 10b shows an
altemiativs Yoo thdriee t030aonsisfingled apsrrgaiadirdigheclbagédte Thus,
hapdle partian 1032 With aspuare gressssacliogal male duve.element 1130
1054 atone end thereof. The drive element 1054 includes a 25 ball
désernagsbnntla fdce prefest. Figups 0y idle prdevierBrereshverrenath,

ripgesRATNEr JI00f the F}i@xﬁtﬁ@pfgxf areheet of mefal. JHEUKe; b n 5
is a%artial cross-sectional view of an em%%giment of a tool 1101 in the ey

forn 5ha riegipedneP BORRRICH Id@8def af et Bsiimenraida RagBe 1130

traRSMiSSion HRechanis c FoLeatie 0ply:suRe of the recesses and
rollers are shown. The tool includes an outer body 1110, and a eneralli/
%mﬂ5e 130

circular inner GBS 3B3FhieR FitiSdeiea 26 NBYEMERRSE
20Q4/0184.8:5 BEI/AYR0A4QAL077 1 3BgBexagansak srossaseclian tiese

1134 therethrough. Since the bore 1134 is hexagonal and the inner body
Iiésigity of "the centre of the side, and first and second
smaller recesses 1142, 1144 on respective first and second
sides of the larger recess 1140. The larger recess 1140
includes a larger roller 1150 and the first and second
smaller recesses 1142, 1144 include first and second
smaller rollers 1152, 1154. It will be appreciated that
the recesses 1140, 1142, 1144 are provided with cam
surfaces which dictate that only one direction of relative
rotation of the inner body 1130 and outer body 1110 is
facilitated. The rollers 1150, 1152, 1154 bear against
respective cam surfaces of the recesses 1140, 1142, 1144
and against a circular inner race formed by an inner wall
1111 of the outer body 1110. The rollers could be
spherical or cylindrical. Needle rollers could be used.

Thus, the embodiment of Figure 1l1lb provides an
embodiment in which the recesses are provided in the inner
body 1130.

Figures 1llc and 11d show schematically

alternative embodiments of ring spanners including



generally circular, it will be appreciated that the wall thickness of the inner

body 1130 is (excluding the effect 5 of any recesses) greater in th& YRR 200
WQRpEMEHIPes of the sides of the hexagonal bore 1134 than iP{sIiAY303/001057

vicinity of the corners of the hexagonal bgre 1134. Thus, if a given

minimum wall thickness of the inner body 1130 is required, in order to

pEnaida ihenequiet steangile Hi-thesaissdape togquhuitlbdarget iecesses

in the vi ianit of thghcentres of the §id1(:e é)f tf)]:_e ng (11na‘Ir£)otr:ei113(_}u}h%%. h
iR ﬁcml?tyeof‘fﬁe corah%?éa.%sus? or eachrside of the ﬁlexarbongflbore e
MI01 ¢hesinmee bpayinolisdb sia largereresess 1440 rethmatevichutyyofdnél the
cxegirf q_j the slade ang eflcrlst qu %eco%qg smallehgexgesgﬁsllé 42..1144 on

respecetlvsé fﬁ’gt ar%)?econda SId%‘S or the Paeraéprecegs hel]fg?agr body

5 reoes$s théd iﬂ@ludwazt@rybgnﬂler i;S@mmahe#mmsecmde provided
5"&5%'%{%&%5%3 den 1L Léti%f' Lapd sggond ﬁQé&‘l%";éé@Le{%n of

15471t will be appreciate the recesses 1140, 1142, 1144 are
prbeided swgctHves sfrousetsich dithatesthaildsly oreldirsctionod

rglaye ataipn.afdRe dnnerybody 1 130-,an4, guigt body 111945 faciitaied,e

he rollers 1150, 1152, 1154 bear against 25 respective cam surfaces of

thd Fecosktndniioall 2o lils afEcyaiftvwrdircuidr inf@tyaEéd ddned
10 aniperwall Li110f e eutgrbady 1110, The rlighs fawdde of

spherical or cylindrical. Needle rollers could be used. Thus, the
errbedifEht oRPyusy ibpisiged ai o33 8RfbodRfie fiAWhidR tieigure 11d.

recesses are giguided#n Lk iNRh RNEE). SH9wegdleaAnthlid, show ana

schematically alternative embodiments of ring spanners including 30
NGIEMSERID0B FPORDEIPIBIBAY PCTIRUSBB3ART057 £ 3B sauare

aiBhedimants OLHINR BRSNS NREcBTSHSTN cRLET ML WItR drive

15 aes eexglgsn?:f tg:% pé%%etnﬁelllveé’lgg?ﬂln W'Ihll1cehse embodiments of ring
spanners need not be much larger in size than a
conventional ring spanner, but have the additional
advantage of a one-way clutch mechanism. In the
embodiments of Figures 1llc and 11d as illustrated, at

20 least one larger roller has a diameter slightly greater
than double the diameter of the smaller rollers. Of
course, the relative sizes of the diameters may be
different in different embodiments.

Figure 12a shows an embodiment of a socket-1like

25 tool generally designated 1200, which has a generally
cylindrical socket portion 1220 (shown in end elevation in
Figure 12b) which includes an inner body 1230 of a torque
transmission mechanism and a tool connection portion 1260
which includes an outer body (not shown) of a torque

30 transmission mechanism. The inner body 1230 is generally
axially centrally located in the socket portion 1220 and
extends along approximately the central third of the

socket portion 1220. The tool connecting portion 1260
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rollers are provided in recesses in the outer body and the rollers are
spaced about the periphery of the inner body 5 such that larger roiféf3;5HBER 2000

WORE84ESses, are provided generally between the inner b BT axERe)3/001057

handle portion of the respective spanngts. The smaller rollers are
preferably needle rollers and the larger rollers may be all cylindrical
raiersydeisshowry1all spivaricehi8hokerseasishawnumdigibie lisorleet
combination,qf., spherical and cylindrical rallers, as shqwn in Eigure lid.
Epa%]ﬁté‘fcfﬁen%%%ao dir r%eﬁtsgo?rﬁg G ?é%ﬁrl b?ffcl %231 1dinclu e[' ap(%:n%le%ﬁon
pekie irethe, fowhefa sguesd siore sinfz mmed e iportidve thevedfefbr pouylinen
1924415, Leielemenotanalienon, 11238 e AMERIn ddiN s ameter
spanners need not be muc arger I size than a conventional ring
sphanetivet bavddie additidral d@dZthtage af wlombavay Eluich facilitates
%%%Wé%n‘ ndbe emppdimants gk Fighues d1c apddid asustaiedeal, pe
least one larger roller has a diameter slightly greater than double the
dbamtiky ol awasedlldryolite. O ictursétheheftivl spiekes tReriphery of

digjeters may-he differentipdiffgrent sModimenis, Figuie 19aShods of

an embodiment of a socket-like 25 tool generally designated 1200, which

helbsa gesdrally RStikdaanl 388ket pdbori 122w (SR fitedd ékvafiok e
Figred2iy shigh inclusies aysinpgi-hedy 4230 of 8J0KEPESRISSt ener,

mechanism and a tool connection portion 1260 which includes an outer

boEgHNassoRtof PRIGUES FafSmidior! ehahRnEAheSRRer BedReT
12304 Aenerabhmadalbieanrallyracated e thasserket padiogxtzdiand 1oser

extends along approximately the central third of the socket portion 1220.

THR tbBPCAHAERRG pbRRIFLSER 0 RRFVERMBER 2005RHRD $08% 018351 nneT

S5REFAd2Q332 1Ll 08 rm3 arinclidesAavalkhdtd akichwdends in use,

around the socket portion 1220 at a generallé/ axialkl central portion
can engage the end surface of a fastener such as a nut,

bolt-head or the like. Thus, first and second fastener
receiving cavities 1224, 1226 are formed by respective
first and second ends of the socket portion 1220. The
cavities 1224, 1226 are connected be a central bore 1234
which extends through the inner body 1230. The socket
portion 1220 thus has an elongate cayity extending axially
all the way therethrough, allowing operation of, for
example nuts on long threaded shaft, as the threaded shaft
may extend through the socket portion 1220.

The tool connection portion 1260 includes a
connection portion, for connection to another tool or tool
handle, in the form of a square cross-section bore 1290.
The part of the connection portion 1260 which includes the
bore 1290 has a thick wall portion 1292 which extends
further from the axis of the socket portion of the tool
1200 than the wall 1274 which extends around the inner
body 1230. The tool connection portion 1260 (which

includes the outer body) includes a number of recesses
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thereof, where a waist is formed in the socket portion 1220 so that the
inner body 1230 has a smaller diameter 5 than the socket portion® ¥9=4§R 2008

WQ 2N TS facilitates provision of a compact tool becauseRA&/ #eH003/001057

1274 can be partly located in the waist go.that an outer periphery of the
wall 1274 does not extend far beyond the outside of the socket portion
1GR6% Astinmey) s éfade B 2nbfithh 1ithsdokde porionek2fis fvenet $d as
tgigg_e’ivqygs g;.e%jlc.h as a nut, bolt-head or the like, in the same
manner as some known sockets. The inner body 1230 extends closer to
the axis of theMockegsdrtiond 220 ke dbe3 Znavirieh sufabecdoin a

form andntarnghshopidenwhich,in yse. 13 can £ogage the epd syfage of
a fastener such as a nut, bolt-head or the like. Thus, flrst_ and second
fAdRmeEtcaibmg @lvitkeas 401926k ¢arrictl By Yéspdetide frscared in

secpnd spds of the, soekef podion,2330. 15, cavitigs 4224, 1226 8f-eciated

connected be a central bore 1234 20 which extends through the inner

B 230° TR REREPPORRTFTABF iRk idedn Bpghtdesityroller 1272
edangiag axially slbtheiwastheretsoush allewWingopeslion &f dobmeter of

example nuts on long threaded shaft, as the threaded shaft may extend

thisudrRe stRfeiiidiio 1256985 e bBrcdihblibh bolRpredryond a

ipeludes B eonnection peekienider egnnacsionde apotier 100lordaslcker
handle, in the form of a square cross-section bore 1290. The part of the

STt Bk hichTAcIGBES tROPBrEE 258 % as Hhthikekal wall

poien dr91 yhithi exlendaédudher kgmdbe axis eliheisosket patiehe
of the tool . 1200 than the wall 1274 which extends aroungd the inner" bod
736~ Phe 180 FETMALHSN pbitdh 1580 AR induBEs 1 6&3@?’60d§)€y the

isalifley avairebeict reeessasti0 NOHWEEVBER 2Ededyr20@4168188v 5ty on
R AR AT 3 00! SION Eehe YRR N HE W R ckness of
respective roller o1 erein.
the wall (that is, the actual thickness of the least thick
part of the wall in the vicinity of the cavity) might be
no greater than the thickness of the thinner wall 1274.

The rollers 1271, 1272 interact with cam surfaces
of the recesses and with the inner body 1230 by locking

between them to prevent relative rotation of the inner

body 1230 and the outer body in a predetermined direction,

. to provide a one way torque transmission mechanism. The

socket portion 1220 is generally symmetrical about a plane
which extends radially through the waist thereof, and the
direction in which a fastener may be driven is determined
by which axial end of the socket portion 1220 is used.
Figures 13 and 14 show schematically arrangements
of rollers and recesses which could be included in the
embodiment of Figures 12a and 12b. The embodiment of
Figure 13 includes first to seventh small-diameter
generally cylindrical needle rollers 1311 to 1317 spaced

circumferentially around an arcuate thinner wall portion
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At least one roller 1272 which is located in a recess in the thick wall
portion 1292 has a greater 5 diameter than at least one roller 1271 WEHEER 2008

WO9dBASh a recess in the thinner wall 1274. It will be appré&idtad263/p01057

the foregoing description that the largeyoller 1272 can be included
without increasing the working diameter of the tool and without reducing

iheywal) thigknessdeyond#,1Q talerable lmiipbecsiise afdisdesation iaml
thicker portion of the wall. In this context the "thicker" wall _portion &s

friasd W the bt b kiR $e SRRRY €8 IGd TR8t 527 ©°
woptd hedthicker'iihithes €avieweimnat pleserie Oneelthemwsteci ohthe392
cavity on 15 the wall js taken into gccqunt the remaining thickpess o

ATt 9 (1€ Ben P FORTERE L n P A B b itk Fi g =nd
Wichitydi éhe savtygmaighl be M grestdr thandlpe tickirassdfthathinner

wall 1274, The rollers 1271, 1272 interact with ¢ urfaces, 20 of
?@t‘élggggiéna%:lths%ﬁ%“fﬁnér ofy% Efll %%:kﬁ?gn%%tewergﬁh%ﬁ tom(?Ll £e
pEVENArelatiz2btatitonekbenayeri hody 4280 whthiht loatardsoziysas and

redetermined diyection, to rovifeaone way_torque SISSION 5 s
Ign%% 5nr|k§?ng.¥rh9e§§§c%ec% p%]f%gﬁ 326 isoagné}r%?yqs:?rﬁt(r&n%%rirgalga%%ﬁ%gsmn
placieadtiwiich extends radially through the waist thereof, and the

direction in whieh g fasteper ay.be dpven lsdeigapined, by Which-axahiment
end of the socke%ortlon 1220'is used. Figures 13 and 14 show
sdldmatical) teramyeinents ot fbtsrsatrtioecedsasodhrit ogflpg ecesses

ingluded,in fhe 30.embadiment gt Eigpres 32a ang d 2brBa srebadipent
of Figure 13 includes first to seventh small-diameter generally cylindrical
RasulugoldrsABfi faps 3irospaches cmRefRsitalghrsdraR atduae that

finngrwalkportigh 30 NEMEMBERAN0G QA0 FPars 1421,
PCT/AU2003/001057 - 39 1374 of an outer bodﬁﬁlo in respective

fekR3sed 4t AR tdRARYAQEr BiahftEPSpItatichrbiira 1asplder 1424

biased by a spring 1425 towards a narrower circumferential
end of a recess 1426. The operation of this embodiment
can be understood from a consideration of embodiments
described above. Alternative embodiments which are
similar but with spring biased cylindrical rollers
substituted for the spherical rollers, are envisaged. It
is preferred to include at least one spherical roller to
act as a stop, as described above. It will be appreciated
that, like the embodiment of Figures 9a and 9b, the
embodiments of Figures 11b to 14 allow selection of the
direction in which a tool piece or fastener can be driven,
by selection of the orientation of the tool in question.

It is believed that at least a preferred
embodiment of a tool including the torque transmission
mechanism described has advantages over tools including
ratchet and pawl mechanisms to transmit torque. Perceived
advantages include the following.

That rotational locking of the inner and outer



1325 located in recesses in a thicker wall portion 1392 which, in use, is
generally between an inner body 1330 and 5 a handle (not showr)’ TOWil{EER 2000
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to 1317 and 1321 to 1325 may interact deth_the recesses and inner body
1330 to provide a one-way torque transmission mechanism. 10 Figure 14

lyeieates sehematicalanembogingd YibwAIAlsna e CUilatRiber
of rollers and recesses to that illustrated in Figure 13. The embodiment of
Fighrd- 22 tireraRdnPae SREBEINEht Ry rBaR iARRaIRIFGGde BNk the

thires largeregiherisal wilssidehdd 142210428 andsingliges adargss

cylindrical roller 1424, biased by a spring 1425 towards a narrower
ciFhEraRtial Y orRrfeEYasPetirfie RYEHRRN of this embodiment

can be understend frotha capsiiesina ebedigesis-gleseriBediments is
a%ove. Alternative embodiments which are 20 similar but, with spring

bi %Eé%ﬁiﬁ“’d??cﬁﬂb‘fle‘ﬁs?‘asﬁb%titﬁ(é’d‘fb?’rhé’%ﬁ?r‘f‘t%??&l’e??;, dratchet
emasagetl din ifprefarrecthto waindecaileasione sphesieabDiletioe actbag
aﬁthP’ as described gb%}/le. it will be a precl'% ted o at,][:ike the a
eMboaimehtof Flgares 9aand 55 Ra T aRbSdiFEHEBPER USSR RS =4 to
14 attaw Sedactipaval theurdirectign e whiohud deci pies? erffasiehesbae be
driven selectijon of the orientation.of the tool in guestion. I} is.believe
ARG, S B oA e R B R R e ro e Brotongs
tr&osrhissibhe 38mieetiisra sicshrebed hs aflvantigey ovbrioogh tool

in Iéjdiqgr[aat ql %ri_g vgl rge%hanisms t(itransmitt rque. Perc 'v%gl £
agve%ntages %10 ude tﬁ[()a%folfowina?Tﬁgtgr%td%tﬁ)nxg?ﬁ)% ﬁgaorfcfﬁe ?r?ner and ool
obead0 NOVEMBER 2006 WO 2004/01815 5 PCT/AU2003/001057 - 40

bodies in not lirpjted by the prawisign of agiven.pympep affeeth, and may
occur in less than one degree, or in the
increasing tool life and decreasing maintenance

requirements.

The provision of one or more larger rollers in
the vicinity of the handle and smaller rollers spaced
about the rest of the circumference, provides the
advantage of including the one or more larger rollers

. without the consequent increase in size which the one or
more larger rollers might necessitate if placed elsewhere
on the circumference.

Use of one or more rollers, most preferably
spherical rollers, which interact with one or more arcuate
stop portions of respective cam surfaces helps distribute
load, thereby protecting rollers and cam surfaces from
damage.

Figures 1l5a to 16b illustrate an alternative
embodiment of a tool generally designated 1500, including
an alternative embodiment of a torgque transmission
mechanism 1501. This embodiment has many similarities to

embodiments described earlier, which will be evident from
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most preferred embodiments in about 0.5 degrees, of relative rotation

between the bodies. 5 That the arrangement of preferred embodiffiffEEER 2006

WP \RERring than a typical corresponding ratchet mechanFl/Adé 24391057

way tool head, since all the load beari q_el_ements have considerable
thickness (compared to a ratchet pawlg and may be manufactured of

spifaplectl durable and/og sHEfacR;Bardenegrnateriaisl T hiscRroingfe 129l i bea

life and reduces the risk of injury through tool failure and the need for

rdGudP ittittenalod 8V e todF hbSdWPRE fodtHebRchdshety MBingoo!
pesiso flsoi k8 iRGRasing tetldife apd decreagiRgimabieagnNGthcludes a
requirements. The provision of one or more larger rollers in the vicinity of

tRE FRRdrranPemalIdr e ARsh fR P EDB e FEEERIABSirEaTi&Entad®

prevides the 2eagvpatage of iapludiagdhensnor sforerdarges FoRIs1. The
.without the cogseque increase in size which th%Q%%ot more larger,

(SRES RiGFP N8RS Frat it PRAcRUBIERTN AR 8n The ERc it aHaS Ud
of opesergaeteimtiiers, Thest prdfecaldy heapbensalooiers] which ifieraet and

with one, o e arcuate st rtiq f respective cam surfaces helps., .,
FSFETR T (RSB0 BHomeliny ralers atd caR S At sa Che arive
delheagm t-igares<l Seetoubtil jrustiate darwdltain atite=3A Enthotimenedfther

tool generally designgte 0, including _an alternative embodiment of a
tgrlqdl%a t?a%ns%%s%%o?'hegc aé)iémlﬁgfg%ﬁsqé%b%%%‘gn%fs mahy
simiastisisstoi embotiifiemtsaleburibdd bardiedashchdvill beeident from

30 NOVEMBEﬁ%OQ%r‘é}’QeZQ‘%%@é ]i§§i%%T4€é%%Q%{%01.QL@oidfjis best
inspection of the drawings and which will not be descri ed in detail.
Hadewdirttedoith Mtogtkatiihatoend includes a generally

cyvlindrical inner body 1530 and a generally annular outer
body 1510. The outer body 1510 includes first, second and
third interaction member recesses 1514, 1516, 1518. The
first and second interaction member recesses 1514, 1516
include respective first and second leaf springs 1523,
1525 which, in this embodiment, are generally N-shaped in
cross section (as best shown in Fig. 16b). Each of the
first and second interaction member recesses 1514, 1516
also includes a respective larger interaction member 1522,
1524 and a respective smaller interaction member 1522A,
1524A. The third recess 1518 includes a larger
interaction member 1526A, an intermediate sized
interaction member 1526B and a smaller interaction member
1526C. The third interaction member recess 1518 also
includes a third spring 1527, which is slightly larger in
size than the first and second springs 1523, 1525. It
will be appreciated from an understanding of the earlier
described embodiments that the interaction members or, in
this embodiment rollers, 1522, 1522a, 1524, 1524A, 15264,

1526B, 1526C are biased in a clockwise direction by the
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1500, like some of the earlier embodiments, includes a secondary bore
1590 and an axially extending cavity 1599 5 to allow receipt of a dfi08VEMBER 2006

WepIHAHBETSanother tool. The tool also has a drive element 1F50ARR193401057

square in cross-section. The drive e_IerE nt 1550 includes first and
second ball detents 1552, 1553 in order 1o allow the drive element to be

sl fixad whenexgending o githemlQ.sideof #ig;nal 1969,y inin order

order to allow one-way transmission of force in either desired direction.

TH ®idryirkhemidrrrmefanidirtsdris iRt ifustratad FiERtre

168rand ingludasa geasrRlly: CYindeiral isaeekody-a930 Bad acgenerally
annular outer 15 body 1510. The outer body 1510 includes first, second

S Bt R CRET R SFEREIQR £ 4881671518 PARY filst3hdvith
seegpe diekastioRnaneuber rasssged 5204 11b hinduge esispective st ion .

and second leaf springs 1523, .,1525, which, in this embrcggiment, are
qenerally N-sHEER if STRRE LS Tec iR ERA St SRoMTTIoF A8 0T REero

of the: Fusttand secaendratgractdivmembergecesses 5d¥nd816nalshe

includes a respective larger interaction member 1522, 1524 and
ARG Bhe meactiated Fe0eRs) CHaYEYeT e 1E kb ke
IrdBddclutes ailargan 5 iatesactionementran 153681 anintéABddiate 1537

sized interaction . member 1526B.and a smaller. interactjon member

R R T e o Pe 0 SR W e
Spohg s 7owhigitissiightiplargembesige thathehepfirsvasd sacorfd

spri 1523.13¢5.J1.39 wikllge aggreciatgg f;%nf\gﬂnd@éstfgg' O: th-
ea‘?:lge‘g’r%aesgénabeagr er%%oaﬁents (t:hat tﬁg ﬁne%ction members or,llir: Jt%IIS 1S
eenbodldmentolield ovspeagRoAf 1 5he 1IBMAracREAN IHAEBLNS2EC

376 bigsecina elpckwisgylitection by 1he S0NOYEMEFR2006: Qe of the

2004/01815 5 PCT/AU2003/11111057 - 42 springs 1523, 1525, 1527 (as
sh@Wn in Figure 16a) in order to allow the inner body 1530 to rotate in a

first In the preferred embodiment, the flat surfaces of
the straight cam portions are inclined at approximately
six degrees from a circumferential direction with respect
to the axis of the torque transmission mechanism. In the
preferred embodiment, it has been found that this
arrangement can allow the inner and outer bodies to be
locked against relative rotation in the second direction
in approximately five seconds of one degree of rotation of
the inner body 1530. It will be noted that the recesses
include stepped portions between the straight cam portions
1531 to 1537, to allow for the differences in size between
the adjacent interaction members, and differences in angle
of adjacent cam portions.

In addition to the three interaction member
recesses 1514, 1516, 1518 the outer body 1510 includes
first to fourth location member recesses 1541 to 1544,
which retain respective first to fourth location members

1545 to 1548 therein. The location members 1545 to 1548



direction with respect to the outer body, but to effectively prevent rotation
of the inner body 1530 with 5 respect to the outer body 1510 in th& NOVEMBER 2006
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with a respective cam portion formed on, the inside of the associated
recess. However, it will be noted that in"this embodiment cam portions

1535123 €48 arasubstatigliyi sisrightvbereitbeyintetact Withtheo the

rollers or interaction members. The glrovision of substantially straight cam

pGHibRE 1839%0 13389 iafls sfrhB6GRETt RIBRE EeRE of A frte PRGN
meRiss 0 intakaehutiha sebstaatialbnsisaightlial suriase Dbt ibn
cam. In the preferred embodiment, the_flat.surfaces of the straight cam
pOEBRE EFe ImfiRed At ApHroxihsteh thedSgre@Bh i it Bmgidnigr Pall
directioingiéh saspegl iadhe axs of 14 targue trensnissiet MRchasither
In the 20 preferred embodi eggt it has begen foilggd {hat this arrangement

er ed

TSRS B T RrBRd GitS e s BERER0E AGSASE R MER BB
inthelskroad flireatiao e apptoximbiety tive peeondiohdneidegrefrict ion
rotatiorilof ihe ir’gler bod%%gw. It will be noted that the recesses 25

t oc 2

incfide s‘?eppe&l p(’.’)ﬁf(l)n]%l Weer the straight cam portions 1531 to 1537,

to allow for the Thifferéhdeximsizdoectwaere tiatdiicehaimteractitii s
members, and differences in angle of adjacent cam portion ddition, .
toegﬁl]éc{eélmen teﬁ;e %oc tlg o% i'le Jlgtii:’r 1%&%’171;(1%3@ relfat:l.ve

fee Intéraction member 30 Tecesses e outer
bédy £5&0 nvhededidst td. futtrindatidre nrentvdrsbessses E54bto friction

1944 %ngchoﬁr?t%i”J%%%‘?r?tif\!ﬁéiriﬁﬁ%‘%u%@5?@8@ ’@?{Bbgﬁf‘t&é‘%éﬁ in
1508 K etein. The Jocation membere 1545 15 1548 30 NOVEMBER 20
W 2604101 51 515P CTWRS 2e0%/1 2 1 1105 ingedgsharoreriansr bédythe

1330, In-Pe3ion felatve ipdheouter body dp1aqy aipqinglyfyreuent
radial movement
direction is provided by the location members 1545 to

1548. However, the mechanism preventing the inner body
1530 from rotating relative to the outer body 1510 in the
second direction is provided by the interaction members
1522, 1522a, 1524, 1524a, 1526A, 1526B, 1526C and their
interaction with the cam portions 1531 to 1537. Using
different elements to perform these two functions allows a
lower friction rotation of the inner body 1530 relative to
the outer body 1510 in the first direction.

Alternative configurations of location members
are of course possible. For example, location members in
the form of rollers could be provided in one or more
circumferential grooves on the inner surface of the outer
body, providing that they are positioned so that there is
no interference between location members and interaction
members - for example they could be axially spaced apart
from the interaction members. Thus, the location members
could be in a configuration similar to a ring bearing such

as that used in a bicycle wheel, to provide a low friction
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thereof. In the preferred embodiment, the location members 1545 to 1548
are rollers, and could be either ball 5 bearings or cylindrical roller$® FigMBER 2006

WOcHAkOmSAIEmber recesses are provided to retain the locatiorPREABRIS 91057

within a fine tolerance, but to provide mipnimal friction to the location

members. It will thus be appreciated that in this 10 embodiment, the

lgeatiamQf thelirmrbpdntisGrelsvertatheieutrabody 1548 @dtbeto use
provision of a low friction cgnnection between the inner_bedy and the .
JREFESAP I FERRETS A SRRy SR bed S mor SR LT3 Harerial.
ipaenbad\ Felativiestoltbe ©uter body in the first 15 direction is provided by

the location members 1545 to ,1548. HqQwever, the mgchanism prgventing

the inner body" 1B30H5th 75ta1RE rAIBIVE T tHa SuterBody 1816 the
sagesdidikactionds praiageddal therinteratttoremembets 1523,d522B]e that
1&% 4, 152§A 1226 , 15 6eB:t‘a15 16(()3narx}md ;tﬂ%rr 2% Ln&g@cggn Wsi,tehdthe cam

|5)or 16f1s 3’15?0 15 7.163ing diftarent erlements 10 perform these fwo
fRactibresrakoves a tibeei frictioa cotationmegthe iInnee dedydS30qekdivénc lude
the qute hodk td0 I he drstiecion, Alemalive canfgwalians ohg s cn
IoCAtion MEmbers 25 are of Course p055|8 e. For example, location
rseitbErd in anglerd efdllpecatidhedrovnied in one or more
clroumrerentia 3 e S ALEE/NIY LASE:HINE Ul Dere UYL,

that they are positioned so that there Is no interference between location
memipers ahd g tionaBmantbiage taexepddie xisey dalatrRobE Ny

SRagsdaparts from thesinisractiqnmembers,. Fhus,dhe Jocatjen dpembers

could be in a configuration similar to a ring bearing such as that used in a

Hitptenarielan prewleasowFRction 38 NOVERMFER 2006 Pioy diameter
2004/Q1815 a5 HALRAD3NHISY 145 @stionnalthoighsnat Rietsread: it

may be possible to use location members such as sleeves of low friction
rRalcky (interaction member 1526A). Each roller is

generally cylindrical and about 10mm long, and in use each
locks by interacting with both the respective straight cam
face and the centre runner, and interaction with one or
more adjacent interaction members may also contribute to
the locking of the members.

In the preferred embodiment, the interaction

members may lock sequentially, with the smaller rollers

- locking first and progressively larger rollers locking

extremely soon thereafter. The N-shaped leaf springs
1523, 1525, 1527 provide a suitable bias force to allow
the inner body 1530 to free wheel effortlessly within the
outer body 1510 in the first direction and to allow the
interaction members to lock in about five seconds of one
degree of movement in the second direction.

Figures 17a to 20 illustrate a further embodiment
of a tool including a torque transmission mechanism. As
seen in Figures 17a, 1l7c¢, 17d and 17e the tool, generally

designated 1700, is a combination spanner having a spanner
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embodiment as being rollers. However, it is possible that other sHABBEYPER 2006
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recesses could include different num_bei? oj interaction members
interacting with suitably angled and positioned cams. 10 In the preferred

emhadliment, the inferagtion: magmberiRclide-bue %mah@iaw?;ewya{%
(interaction members 1522A, 1524A), three 4mm diameter rollers

(ARSI Sk ere 18221 88 A W& 6rY, GnE SR didtheteFhenert, with
(iatexaetremesier 352689 andaneréinaydiematenta frlles (interaction

member 1526A). Each roller is general%/ cylindrical and about 10mm
i

long, and in usEEACFPRRRE By HRRfadifWiRBotRE REpeRRR GRRGRCtion
CBBY fachand e EyHreBiNEes HRchintRy asti R wHBL10MAWIer bolt -
ag'ac nt interaction members may also, contribute to 2Q the_locking of the

me erg.l?ntth%i‘ﬁ)r‘ﬁb}rr'ed Unbdlin Stk fRARRR RrafiBershgyopen
laskrsesrehtallpovthitba shnallbidelters deekisg fiusigarnt progesssbidin

larger rollers locking extremely soon thereafter. The N-shaped leaf
e R R A WM et g SPR
irnertoogly E530ub free Wwhael-aftoitie ssiyl hithiniled dster Hody 1&A04E the

the first direction.and to allow the. interaction mempers to lock.in about
P r e T LN S e e e

FgmreedZado Malitstrate edfultiebembodinidretd ot tddltindodifigsteners

tor. ran $lo hanism. As .seen ig Figures.l7a, 17¢, 17d an
1%%%!?(19; %cﬁ%%ner%ﬁ}%osﬁgﬁggg ?L?SS,’is a gorﬁginjéﬁoﬁgﬁgﬁﬁgre r%a\%rlfg ¢
atdpanrenBedvdVE MBER 20061 O Rded/# s1trmight side for more

RGLAYLOPS/ LA 11037 5 e Degd 1] Q&ﬁ%&%i”%@%&%@” Rich the
one-way torque transmission mechanism 2 at a second end thereot,
widpnner head is adapted to fit.

The motion transmission mechanism 1702 is best
illustrated by Figure 18. The motion transmission
mechanism 1702 includes an inner body 1730 and an outer
body 1710. The outer body 1710 includes an interaction
member recess 1720 which contains a first to fourth
interaction members 1721 to 1724 in the form of rollers.
The interaction member recess 1720 also includes a biasing
spring 1725. The interaction member recess includes a
straight cam portion associated with each interaction
member, and the mode of operation for allowing the inner
body 1730 to rotate relative to the outer body 1710 in
only one direction will be understood by inference from
the above described embodiments. The inner member 1730
has an inner surface 1732 suitable for receiving a
hexagonal fastener such as a nut or bolt-head.

As best seen in Figures 1l7c¢ and 17d, as well as
Figures 19a and 19b which are enlarged details of Figures

17c and 174, in a preferred embodiment the combination
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includes an open connection 5 portion 1703 for connection to a 3¢ NOVEMBER 2006
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open connection portion includes four t[saight sides each adapted to fit
closely to a side of a hexagonal fastener such as a nut or bolt-head,

alipaingedistiiboton of heckiload aptnd dheretadiGoussridiforepénerally
shapes of connection portion could be provided to fit to fasteners havin

oARAHERORAl HRBL, AT PARRERE] BRERE IR ROATR oF o
incdydesaa: straifjaiside 4or.mate: than haatéhe silenahia podygonatd a -

fastener.which the 15 sp r head is adapted to fit. The motion

BREHTATSh S LMERE A o (08 AEGRRE LGN 19 hd ABudnore
trarsenstiony nidchastdnr dugR inclites hnteneiridobyde/sS Oaanth &t ouiéar

body 1710. uter bady 1710 includes an interaction 20 member .
B e e T 5 S Ty 3755 ton

1324 imtheifdem gfooitcren Theliftetaedtiorediehber reedsk Wiithalso

includes a biasing. spring 1725. The interaction member.recess includes
e D B R e I Hrgare
muideho ftepsnatorf forallewitresthdshhed o dp weB0eo apete relatyeatof orm
iheuier hody 110, Q0ly, oug dlirsglion will be pndeisioad by jfetence,
from the above described embodiménts. The inner member 1730 has an
irringrigud 4gk2eufialletecaicelniog htisonbnaifsstand subh abike.

agu Of pol-haad. Rshest 5eer NLhigEes 1 LC ﬁBQé@saérgegzﬁé%aljay

Figures 19a and 19b which are enlarged details of Figures and 17d,

if¥ biekuiaemseairht eldompiiaiion 308N VEMBERIFGDER \Wenerally
2004101843 2 CI{Ald20 93441 dd 057 nlS sBaparr W D0isguevisied 1813

with an adaptor socket, generally designated 1800. The adaptor socket
136@(%ﬁ§@ﬁ;§ﬂﬁkﬂon 1812 of the bore constitute a driving

portion for driving a fastener. Defining the narrower
portion 1811 of the bore, is an interaction wall portion
1814 with an outer surface which has a generally hexagonal
radial:.cross-section. The outer surface of the
interaction wall portion 1814 is dimensioned to be a good
fit with the inner surface 1732 of the inner body 1730.
The interaction wall portion thus provides a hand tool
interaction portion for engagement with the combination
spanner 1700 but which could also be used with any other
suitably sized and shaped hand tool, and in particular a
ring spanner. The hand tool interaction portion has
sufficient axial length to extend through the driving (or
ring) part of a ring spanner and to project on the
opposite side of the ring to the side from which the
driving portion extends. Towards the distal end of the
interaction portion, there is provided an annular groove
1815, in the interaction wall portion 1814 which acts as a

connection portion. The adaptor socket 1800 further
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separate elements, namely a socket element 1810 and a securing
element 1830. The socket element 1810 has a bore 5 extending 3 NOVEMBER 2006

WA tIBAI§h. The bore includes a narrower portion 1811 whR&iliaU2003/001057

generally circular in cross-section and Q.)Niger portion 1812 defined by a
wall with an internal surface having, in cross-sectional view, a shape with
twerlydaussides defiringdwelvenapaxessn @ HndR whichavlbbed to
recognised‘_r%y those skilled in the art as being suitable, for receivin

EREGGAIFHIEs AT BREIRS 5RMING TS widerRrtdr SR gre e sion £o
genheatl§l edivliriaaldsotkepaalt pedicnrl &3 whiehidiats d gaae@tyent
cxrliq:qlri al ou rsu%ace. The sqcket w Ilﬁgrtiqn 11_813 15 and wider , £
pOfion 18170 (hBDore Rohattute a Ariving: portionar divifg 2ofRE Ry xom
Detiaingithe .narmiveers pediohrkB doaftthedors 39 ahdstesadtionouath bore
[oJe]all 14 with an outer surface which has a generally hexagona .
A L e E S cpimo
18h4 is dirsarasidnicthtdlog-a goodt fibwitlk ¢hef iinet berfade 173Podthicled in

inner body 1430, The \pLeracyon, ‘Q’ac'u'ﬁoéﬁixoe” thus,previges ajand %%5 0
interaction portion for engagement with the combination spanner 1
buhavkicHedlitakotiie ubed with&3® Gther2® saitalblpsizddiamkehaped

haoddael: aRdpadicular 4, ripg spapnet. The Rand tpglinteraction, 4 1
portion has sufficient axial length to extend through the driving (or ring
paetemrid® sfafmiareadl lvprajespbhnte 1ddkbshe dite skhdFirenblie
slde,Tgmanhich {ha 30 duving-pryan pxtands, Towards the dighal,eag of
the Interaction portion, there is provided an annular groove 1815, in the

ifterReeh Al fdifofaser indcherkess a8&hreetishpoitreThetion

afaRIorsorke LSO E SEINOYEMBRER OB WQ #P94/018155 11 be
PCT/AU20 03/11111057 - 47 includes a securing element 1830 which is

RRPRRF EeAUERRAL sbBRetIRFNGH RS 1 DSBSt AP rdiafortoradially

extending shoulder portion 1835 which, in use, abuts a
first radially extending outer surface of a ring spanner
(oxr, in the illustrated embodiment, a first radially
extending surface of the outer body 1710). Furthermore,
the transition between the socket wall portion 1813 and
the interaction wall portion 1814 of the socket member

1810 provides a radially extending surface 1825 which, in

- use, abuts a second radially extending surface of a ring

spanner (or outer body 1710). Thus, in use, the adaptor
socket 1800 may be fitted to the torgue transmission
mechanism 1702 of the combination spanner 1700 in a secure
and attractive manner, as illustrated best in Figure 19a.
It will be appreciated that the adaptor socket 1800
can effectively convert a combination spanner (or a ring
spanner) having a one-way torgue transmission mechanism,
into a socket handle with a one-way torque transmission
mechanism. Furthermore, the adaptoi socket 1800 allows a

standard ring spanner to be used as a socket handle.
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a hand tool and in particular to prevent inadvertent withdrawal and
separation of the interaction portion from 5 the ring. The securing BOfIGHEER 2006

WQ gBO/Ad F through bore 1832 which is hexagonal in radial cP69$A48861$01057

allowing the interaction bore portion_to fif therein. Provided in the internal
surface 1833 of the securing member 1830 which defines the bore 1832

is one orxmreﬂﬂageldlﬁ@fe@aaa_n aasphditeiicthiceaseladpe dernsotnet
ball detent 1816 biased t%ja sprlré%ﬁgtlj %o be({eslllentl en%% eable into

tﬁ’gﬁ?’&ov%sli?ﬁt horder fPS&eurely “Eonnect t6 tHe'sét rifhg me er
1838t enbke irtarhciiar lwdak podiothkhdybf thesecketimbmizetdfds. K11 the

will be 15 appreciated that the securing member 1 ﬁo has.a radially
Rt SRS At TRE e, FOE. Socher TG iy Lows
efktending oater sufacepé aaingdspamnehabt sndife dlubtratsalry length
em dim@nt a{j_rst ratdiall extendj: sur(gafcefof t@e outer hody 1710)., .
R S e R e e
thd imtesmtionwalingbrodn 4 Sthodadedocker itomber 1810provides awith

réﬁ@ﬁé&’-‘%‘%@i%%‘ﬂé@é.18?1%""2%9%&’1:&@&%‘1@3 aygeondiadidlVynere a

extending surface of a ring spanner (or outer body 1710). Thus, In use,
thdroaglrixsrsocket 21860 nrRyiefided it estordirttradanissioncould

pechniml /0g.00 He sambinatiph spannet 1260 JEa SeCyier 00, pex

attractive manner, as illustrated best in Figure 19a. it will be appreciated
thecke tadapiriso cNer 180 R khere fRYEVES tbPRet @ Edtibiphtion pumber of

SDALREL (0T IR 1RO SRANELLAAVIRG: BANE;WAY dargue tiansaligsion
mechanism, into a socket handle with a one-wag/ torgue transmission

rddiiHEAt rortRERRERAR addpi6r SddRt 2805 AMBRS o StdRRrFimg s

SPRENgS kLbe Bsed Ag aspraiebPandieaONRVEVMEBER 2088 WiRreciated
2004/01815 5 PCT/AU2003/001057 - 48 In the illustrated embodiment,
theaHapRT KA RRIATES FRbEReRTRY KIRKEDF BRcMY Shdtddrarkets

could be used to increase or decrease the size of the
drive. A number of socket adaptors could be provided in
order to allow operation of a range of sizes of fastener.

It will further be appreciated that in this
preferred embodiment, the direction of drive to be applied
may be reversed by attaching the adaptor spcket to the
other side of the combination spanner.

Although the invention has been described with
reference to particular examples, it will be appreciated
by those skilled in the art that aspects of the invention
may be embodied in many other forms.

It will be appreciated that there are many
different embodiments and variations which can be made to
the above described embodiments without departing from the
scope of the invention. Torque transmission mechanisms in
accordance with the present invention could be used in
most, if not all applications, including tool heads, where

torque transmission mechanisms based on ratchet and pawl



10

15

20

25

30

fastener and includes a through bore which extends all the way

therethrough. Providing such a through bore allows 5 fasteners to*h&°VEMBER 2006

W pHHSI SN shafts of arbitrary length without restricting opeB&i®AB2003/001057

fasteners to a position adjacent an end §f a threaded shaft, as is the case
with closed-end sockets. In an alternative embodiment, where a through
xyetenst eoaired rthersotkecaddptvedould ADtHovige alsqdaredriverable
Q%%C‘%'Qéteé‘dso‘caaﬁ’kv%‘é?néeex %"‘%KSMTJD _E’QHPSQ”%E%”'}??CPOQJSMY

of a number of sockets or other fastener riving tools. In the illustrated
embdodimenvahd simedulesotkicisithn simethe thestreryiminigspadrrte, a

géﬁ?gggyt Ll be appreciated 15 that secket adaptorg which royide. 9
ifferent sized sockets could be used to increase or decrease the size of
tambgdimenssmperdfisdrker agdptordeaulgbEtaRlRIcaURbGHepfo larger

allow,Qneratian pLa raggs phsizes of fastans!sit vdlh iHtheL besea. Also,

appreciated that in this 20 preferred embodiment, the direction of drive to

FRap ekt allehavateese PBy sRBERIhG e BRAPRF SoEk3tYE the other
3&%9&&@&0% NHQN sparRe,AlfBauah-the INX@RERM, KRS heeRcal
es

cribed with reference to i)articular examples, it will be appreciated 25

ISPFRSBESKAES IFRRC A 494t ddpebheomhaTiR/SBAIARS He embbafedf orms

id Manaatheg farass dvill berappseciatesthebthera are Rnyo difterent or
embodiments and variations which can be made to the above described

SHBGEh PO RAFBE RS ARy TRRT el S Scdfe BithEnRrffbhpg members

TFgue dansaussigmechanissisiib aecordsied VAR 1R psdsgidugh square
invention could be used in most, if not all applications, inpludi%%tool

RS AABRE 18R R riRA ol e RTERE Ba8EY bn PHrcHiet BRg D1 oS
sVl SONOMESVIBER 2236 M D120 e 1 1ihe d,C HEhRO03Lddd-186¢tional

49 systems are_cyrrently employed. Although it is desirable to use a
s%‘é‘ﬁxﬁﬁm%}%fl m \':‘/inlé p?é{?s, both for economy

In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further
features in various embodiments of the invention.

It is to be understood that, if any prior art
publication is referred to herein, such reference does not
constitute an admission that the publication forms a part
of the common general knowledge in the art, in Australia

or in any other country.
Modifications and improvements may be
incorporated without departing from the scope of the

present invention.
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and to avoid undue friction in the free-running state, a larger number of
components than is in the described 5 embodiments could be used NR¥EER 2006
suitable number of larger and/or smaller cylindrical rollers could be used.

Also, any suitable number of spherical rollers could be provided, to act

as stop members. Although helical 'spr’r(?ngs are specified in the above
embodiment, other forms 10 of biasing member could be used to bias the
rollers, or indeed embodiments and variations in which biasing members

are HoreGIMEdrE HESKbIEHE RN Y fREBQiafOb¥YSEction

bores and square cross-section drive blocks or elements are generally

described, other cross-sectional 15 shapes could be used. In the claims
which foffolQrakg franRerpesienifme dEHARiBABP S @vention, except

where thenCoMiexbhdgyl Wé@/’ﬁﬁtagrmﬁér%ﬁﬁfgbéﬂﬁﬁﬁ_@ﬁgi@%? Herein;

necessary implication, the word "comprise" or variations such’as 20 _
"compristy" IBPeSo RRASIATAMIEY sBR iR ineHISRRE sehse INNErtdepciRring
the qugsenge ehdie et /GARIERS e BVl RiRalussdharPrgsenes Qbtate

addition of further features in various embodiments of the invention. It is
td M eRderstood that, if any prior art 25 publication is referred to herein,

such refgreneaifigestnelcensitHaarRIMissiRschahthe REPlisadiPrInd the

forms a part of the common general knowledge in the art, in Australia or
inRRF RAEY country. Modifications and improvements may be 30

incorporgiReryitheier P RFNMEADIEDFRIRR Gaifesrtases! invention.
30 NOVEMBER 2006_- 50 THE CLAIMS DEFINING THE INVENTION

ARE ASHSIEBAAPNAALHHEL MRGHSRASYI IR IR AR NG IHRIHERIY 4n @

oftet BRdyityiRdsaneaeiAN asriRitiohg eavitsleeseibudrattitiedf the
body having an outer surface, the inner. body being located at least

piitiglPAda &R QRRPEIG SBRONA Qe iPRyist@revented or impeded by

interaction of at least two rollers with said one or more cam surfaces;

wherein one of the rollers which interact with the one or more cam
surfaces is a larger roller which is of a larger diameter than at least one
other smaller roller which interacts with one of the one or more cam
surfaces;

wherein one of the outer body and the inner body is formed with a
recess therein, and the larger roller is located in said recess; and

wherein the body in which the recess is formed has a shape which,
excluding the effect of the recess, has a non-uniform wall thickness, and
the part of the body in which the recess is formed includes a part with a

greater wall thickness excluding the effect of the recess.

2. A tool including a head wherein the head includes or consists of a

torque transmission mechanism as claimed in claim 1.

3. A tool including a one-way torque transmission mechanism in a
head thereof, which in use imparts torque from a driving portion to a drive
element thereof, wherein said tool includes an attachment portion for

attachment of a drive element of another tool, so that the drive element of
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therein; a plurality of rollers each located between the outer body and the
inner body; 10 wherein there is provided one or more cam surfacé
wherein rotation of the inner body relative to the outer body in a first
direction is substantially unimpeded b%/ the rollers, but rotation of the inner
body in the opposite second direction 4 prevented or impeded by
interaction of at least two rollers with said one or more cam surfaces; 15
wherein one of the rollers which interact with the one or more cam

stffc8aas tehigayrbRdeinsd s st e tiarisRiabs sriasiement of
OigH 180! AHOGH WU IBIRI AR IR GBR picilaye or more cam

surfaces; wherein one of the outer body and the inner body is formed with
a 20 rec¥sSWRIOAIRARHY Ay EINRNISHTERR ARENING A RVEY BRI

wherein fhe Py IBYIYCRANMEPaPSIaENaaRAaS arBapmuiEBdy being

excluding the effect of the recess, has a non-uniform wall thickness, and
tHE AL deassdyPAHR¢hifside dBSs faitimaathabliesia paewith Fotate
gigateivall thickness excluding the effect of the recess. 25 2. A tool
including a head wherein the head includes or consists of a torque

transmis3iGHFAEBhRKIEHELS SBRNAGAIBRIRFIVECTA toRIGHERIdRg% and the

Ofghiiaydayaue transmission mechanismin a 30 head thereof, which in
use imparts torque from a driving portion to a drive element thereof,

wherein YA €501 IR@HABCARRIARRR PR POriRIANGE ild bR oPadYile 2
elpreniotaeiaes ipelaraAV R HivR 81BNt PRI NVENMREF290e

- 51 the other tool may be forced so as to impart torque to the drive

e IBRRINPBEYS i SO ORARRSHE SREQBF HE QAR BTV FIIR-Y: HARSHR DY

bastk Y NdNRAISSHUAGBIRSENIG AeaiibeiaraiBuasY IDBEIEROEVd
having an outer surface, the inner body being 5 located at least partially

inside th&RSKRE) Adedtt R, TrrdRliersHaeiR sl Beisidhan at
eashslosatesthetweirst the outer body and the inner body; wherein rotation
of the inner body relative to the outer body in a

4. A torque transmission mechanism comprising:

an outer body having an inner surface defining a cavity therein;

an inner body having an outer surface, the inner body being
located at least partially inside the cavity and able, in use, to rotate
therein;

a plurality of rollers each located between the outer body and the
inner body;

wherein there is provided one or more cam surfaces;

wherein rotation of the inner body relative to the outer body in a
first direction is substantially unimpeded by the rollers, but rotation of the
inner body in the opposite second direction is prevented or impeded by
interaction of at least two rollers with said one or more cam surfaces;

wherein at least one of the rollers which interact with the one or
more cam surfaces is a larger roller which is of a larger diameter than at
least one other smaller roller which interacts with one of the one or more

cam surfaces;

gNOVEMBER 2006
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10 first direction is substantially unimpeded by the rollers, but rotation of
the inner body in the opposite second direction is prevented or imp&d
by interaction of at least two rollers with the inner and outer bodies; and
wherein at least one of the rollers has a larger diameter than at least one
other roller. 15 4. A torque transmis$icA mechanism comprising: an outer
body having an inner surface defining a cavity therein; an inner body
having an outer surface, the inner body being located at least ’partially

inside tho/RKRIY HiR) intRsagiROfthetallers Yl iR cam FarBCs( Fhich
e iagRd PV eRBBRiIBHISS RN SRR NS IRRET RAMoMNAraithesedRd

provided one or more cam surfaces; wherein rotation of the inner body

rHHEFEOH HROBARRANSISy 1 ac28¥iref difectiatesss tRing g ihinfRgRged
by dagéehiaite Wé??ﬁ@'bﬁféﬁﬁo&@@rs%% 9 thenSRRERIIGFEBRAMheen said

direction is prevented or impeded by interaction of at least two rollers with
sHDSANSH AvseE Raresu®aces; wherein at least one of the rollers which

interact yifef8f ORS eheMARRARISTHIAcRSJES IPsaerd iRt hichupiehathe
larger diameter than at 30 least one other smaller roller which interacts

wittllere eme b b S0 fptuESn JIeNTAE MBERUWBDEOMIES to a
Wﬁﬁﬁnﬁwmwm|8F§f&éddﬁﬁbwtap9]a§@dnbmméﬁ(%évmﬁbr and out

corresponds to prevention or impeding of the rotation in the second

dPectieh dBRdeHBItde A HRRRTEIRECHIN§TERISY BRBMGRA the inner

beesttErnbies and atiaesasies so as to transmit torque between said
5 inner and outer bodies; and wherein as the mechanism changes from a

state in which the rollers are not forcibly engaged between the inner and

ogter bogiesdpiAcisiditeya WMo, tespdier sy déaigiMyIeneaartBREME BT a
the inner and out bodies, the rollers do not all become forcibly engaged

bR TREFANER AD RGNS SARLHtaneously. 5. A tool including
a head, wheyigierthedyeraving Laem re ConRiate fediniftf L HARS ISR
mechanism comprising: , ) )
an inner body having an outer surface, the inner body being
located at least partially inside the cavity and able, in use, to rotate
therein;
a plurality of rollers each located between the outer body and the
inner body;
wherein rotation of the inner body relative to the outer body in a
first direction is substantially unimpeded by the rollers, but rotation of the
inner body in the opposite second direction is prevented or impeded by
interaction of at least two rollers with the inner and outer bodies; and
wherein at least one of the rollers has a larger diameter than at

least one other roller.

6. A torque transmission mechanism comprising:

an outer body having an inner surface defining a cavity therein;

an inner body having an outer surface, the inner body being
located at least partially inside the cavity and able, in use, to rotate

therein;

BER 2006



an outer body having an inner surface defining a cavity therein; 15 an

inner body having an outer surface, the inner body being located®3{\fR&SEER 2000
partially inside the cavity and able, in use, to rotate therein; a plurality of
rollers each located between the outer body and the inner body; 20
wherein rotation of the inner body rélative to the outer body in a first
direction is substantially unimpeded by the rollers, but rotation of the inner
body in the opposite second direction is prevented or impeded by
interactiGn¢ eivast fRbeisieachitaonie shhefwerrotherpysaleBodiand the
Whgigimhakigast one of the rollers has a larger diameter than at 25 least
one other roller. 6. A torque transmission mechanism comprising: an outer
body haWh§'@innREtiQriatdhrinngy Hedvitethbyeiiodhtmaeidiopgdy in a
havingiRE RIS WiBseatbaINnATRRRIEETRY (B IRriRd BlisrshRsHiaHhe
inside the cavity and able, in use, to rotate therein; 30 NOVEMBER 2006

- Be hOedit) SheoMPROSHBnSBEAREH HERRIRM e BUBRISsHP ataRaded by
inpesRedynWhSaBRtale tdfdRevtRan BaaNdE RIS tRdhB RRier Bady in

a first direction is substantially unimpeded by the rollers, but rotation of
the 5 inM&1EsBHY3h IgASbRPBGHL R FolRr Bl BfoR 8/ EPBRIERbr impeded
by interaction of at least two rollers with the inner and outer bodies; and
wherein at least one of the rollers is generally spherical.
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