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WD 2004/ 018155 PCT/ AU2003/ 001057 TORQUE TRANSM SSI ON
MECHANI SM FI ELD OF THE | NVENTI ON The present invention

WO edoatessi 0 a torque 5 transm ssion nechani snP@rdu2003/001057

especially, but not exclusively, to a torque
transm ssion nechanismfor use in a hand tool such as
a socket wench. A hand tool is also provided. 10
BACKGROUND OF THEO® QU NTRANREM DS SIIEN t MBOBANTSH ON
mechani snms for selectively transmtting torque
bet ween an outer body and an inner body are known. In
SOFRLIK MEvTHR CFNVENPEON the bodies are free to rotate
rel ative t RAGH U idvéndidSirdidesd i@ 4% Diudof
free to rotate relatjve to_each other in the opposite
diranein ot 1 h Rt T 1Y ehRohe b mBrtsieh  a
d@&ﬁmiﬁemﬁoaf&gﬂ torde %ﬁaﬁm%sw%mcﬁe@n‘ﬁams@cm use in
set iC nc es a ratchet an chanism. .

S dint S h EvFRES FepERl) ATRRR YL e also
mvﬁﬂed&o of only about 72 ratchet teeth, the inner
and outer bodies may nove relative to each other by
up to about 5 degrees in the direction in which there
iIBAGEREROIINR] QB THE nBNVENTE®Nve rotati on before a
ratchet toaididue fthderBOROSd mdWhdn Pl . P dectively

i nner and outer bod| es are rotationally 25 coupl ed,

T ansedsinth FRAYE PYHEGER 7 cRUEEF APde g?%%san ofnner

B | DFe AExoWDSt D SGES Bﬁcﬁ@h&neéﬂﬂéhilﬁder the bodies are

aércurrst ancests ch the han eroz[lny bPlrStegirb cti
T§RWASHEES (B aa £ of° I%\% ERPACE 1D TDVR on

Hand | ot nbree ttharrcatdieev delpetse htaye@qbnotle@d ing the

¢ #g%é%:%ﬁéégﬂﬁ ty 6ﬁéo@5$ﬂé§ci f1§09$mmo form of such

ernore, ratc socket wenches are subject to
@)r@@e?%bi% wdm imehbe ysabchet sfiseRer yo fRGkEet

sdisefuthidn fﬁl@fu@é‘é Ya aré@é“heﬁoﬂﬁ@ Spawfli théd BaRBym be

costly and cause jin to the at or
FRATeF 1 RS Vel AgBLoet obrei cRF Y b FipdS o masimon
NG Nsxill 18 Nefodue aiz aratcheat | veeth) athenimeéneandtdeter bodies

Iﬁg§”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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and outer bodies do not appear to have becone
comercially WO 2004/ 018155 PCT/ AU2003/ 001057 2

wgaomspsHful . One possible reason for this is tPe/AU2003/901057

difficult to reconcile comrercially inportant

consi derations which tend to dictate that the number

of noving parts should be m nimsed, practica
mmmli onPre \Wossiblietreaasemafox ehs$ zEs ofhatheit is

té%%f e at i ons %&éﬁ%}%@mﬂémﬁggh{éiﬁ§ fﬁﬁ%rtant

consi avour robust - construction and

igpRohvdaratiians pihidgh Bind Hee | SerEate Bhaferthe wmper of

i s fadui® ¥ dheidosda, 1O-45RSE PTééh (Ferations
THE |.NVENTI ON Al corduﬁg to af réﬁﬁas gft of _t
0

PRI RRS re3% Al 1 RF3fhe Hould be

téﬁﬁﬁﬂnéﬁﬂ(ﬂundﬁmﬂﬁﬁnSﬁbﬂkﬂﬁﬁf&ﬁi@nsaMhbMﬁefah@dw robust

havi |nner urface defji C the
SRl o TP e I R e T
lweideay Immcttddm tparar aidilursice the teolty
and able, in use, to rotate therein; a plurality of

roIIers each | ocat ed bet ween the 20 outer body and

‘%%&F‘Wﬂﬁy¥ﬁYFq?% is provided one or nore

cam _surf AQRTo RSP IdD D@l Rpddte dinaie Ihkent
relative to the outer bod¥ ina first direction is

siypmntritdrnl |Shes g oY a Heo¥ DI epranguission

ITHé%iﬁggéﬁcg i body in the opposite second
ITection i s preven d or inpeded by interaction of

at | east twm rodtdest oMyt thesdingd are omermguwer e defining a

surfaces;. wherein one of the rollers which interact
AR RS PHe or more camsurfaces is a | arger

roller whi gl ishine¥ vodAnasfidl ARtQitdhautadLahe inner
one other snmaller roller which interacts with one of

thraly feeigto e tseinatt kdagtespartially 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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wherei n one of the outer body and the inner body WO
2004/ 018155 PCT/ AU2003/001057 3 is formed with a

wo ewedssitherein, and the larger roller is | ocRtEAURIN/001057

sai d recess; and wherein the body in which the..

recess is formed has a shape3which, excluding the

effect of .the recess, has_, 5 a.non-ugiformwall .
1 choted RGP Rt BT TS TP R Bods N ChR| RCPRE Toller is
I £6€%Sed Sih Os4ed t+86Lsdesam@apart with a greater wal

t hi ckness excluding the effect of the recess. The

non~ uni f or WHEFe1R HFex Ry iy Belph ovhaectSFASS of Yeformed
102814 UhdE DOfdn! CeREILALAY A ROCEEELEL! URCEAONrd0ess, has

er than 1nc ng the recess. Preferably, the
recess-usiformedalh theckaness, dodytherphetabFfytheabddy in
larger roller has a d%anet&r.at

t i t el
(PR 08 Footll Bk SMRedT 1 81ua 8RR PRPECHER § droater

| 5281 ORE-ERBLL eExEDLiBhy SRbdeFBEGEN oEOLher rEBYsBave
a dianeter of approximately double the dianeter of

said at | edBre open-wmifPem W%ﬂle?hi¢¥%¢§$a%@¥,b%h@rOVided in
torque transi ssi i sm.j O_i [ .

| AU L5 CLEILSLAD BEShOLL AL Bordle) BBLYtEYe Byfecon
heeleanehateipaladbhgt tife ovéeesbody with the greater

wal | thickness is a part. which, in use, is_ ,
internEdiaI%Fef?EF?HﬁertQ%dﬁe%%%salﬁaﬁﬂF%e%fl?h%h?o%?Fer
RLehgrably, said recess includes a wider portion 25

and a narrower portion, said w der and narrower

portions bRrefedablnedsdidalzrgesuréhter Ppefardbigeter at

t body in whi h ' '
orSatt cteret - paratloet FRY R tfenk bBRac LRy LA BRC

ofihghetdnnof healar ger1eqst eonéssmatlencadbitier30
Preferably, at |east one roller located in,a recess

i s resilient?ydplAEERA { FvRL R tRY BRYRWR pdtarehehfof
tQSpf&Qfﬁétely 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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At | east one of the rollers may be substantially WO
2004/ 018155 PCT/ AU2003/ 001057 4 cylindrical. At

wo e@snisine of the rollers may be generally spPer/Av2003/001057

Preferably, at |east one roller serves to |ocate 5
the inner body relative to fhé Guter body. Preferably,
t he torque #ransnission mechani sm includes at | east
t?ﬁ%&?éfﬁ?% 5. Preferably, at |east one of the inner

body and tAwx md<et hedyof NEheldesl ber athay Mise ndemecd DLy
engagenent 10 portion for attachment to or engagenent
weRkeric®lenent to be driven. Preferably, the inner

bOdy inClLKF?EfEfégE PJ tcf@g ¥ &ﬁeaﬂ§ii§feséf§es to locate
conpl ementary recel pt of an elenment to be driven

Sehel Ehmeeritody belativentomyhbéecatdri bedys el enent.

In some enbodi rent.,s the drive elenent_is.a drive .

bl ock for(ﬁﬁﬁég%?§ﬁytcf%ﬁé%%?%ﬁg A IRTRRETURE ey s
e SFBMed Cabel i sverPnhPBY PS1Betast ener. In sone

enbodi nents the inner body may engage nuts or bolt

heads dir ueseraolpy cterkenst eme ebnthal igast thody and
SISt Ly ﬁé%'aalnéié’ééé SEE! 400 LRk BREER! Bh¥agement
récei pt of a square cross-section drive elenent. Tn

apd et hanh | Fier eaboatheahs, to - of hengaegessnsewitbnah element to
shapes, such as, but not limted to, octagonal or

He a§oh%F2 - of bore coul d be provided for 25

conpl enent &g ye £ SE2 D, Ofh& O AESPOREAPIL Nc FAA@RE da dEévEral
el ements. Preferably, the cavity is in the formof a

boaei tywhox hapstewde f??o@@#@lﬁ@ePhﬁﬁY b@é?i?t of an element
LS B BHund 1o SRLELLO0EL D8 LONSE Rk bUoa dlive

| alenast | onrefsomé &eBsHiménes gheedaiiy eyemedtitala drive
rﬁiégisfofaggnxgégigh égsgegééﬁgt?ankiggigggively, 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
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Preferably, in addition to said cylindrical W
2004/ 018155 PCT/ AU2003/ 001057 5 rollers there is

w@e@niotsads one or nore generally spherical rol PEr/AU008/001057

or nore of which prevents or inpedes rotation of the
i nner body in the second di T edt T on by interaction

i f, bl
et P el FL PR et il Wl opgricas

hedw &y arie I &d)r&QSﬂ tultiic W gdevente @titaipdisly . rotation
Preferably, at |east one camsurface which_ interacts .
Wi kbe dginpar Raderin ddiqdaeond ai?"c‘i%ﬁ"el%r}i'if orptegpction

lttlﬁl % &%Sd Lglflﬁg addlrvature approxi mately the sane as

the given roller. Preferably, the given
roI I er i Nt enediesraklyh tdie legrsguaine mﬁnemillaf soteianl

surface sqQ that an ar cu porti the r Ier
&?ﬁ%%cﬁ]‘%ﬁpoﬁoqﬁ elf&)ogyl rcamcg%r e

Fﬂd@‘ﬁ&%ﬂi YoitiHith Ginenddd a:;o@aIs as a stop.

Preferably, in use, the proportion of the

CI rcunf er el?@@f@fratmé’rgla\i-’erieﬁﬂq smefiah tHtara dhigh
ARULE AN [AGR J&p USRS LA ddle D WP Preion

I'ers not 1 nteract arcuat e
&ﬁmh pOrdadiings ofihi cunreytyare \dter axniveatoekly | tiee - e | g the
characterlstlcsfor thcegoflvenroller inits

QforFhSyi gV eheE Fer$espondi ng cam surface. Said

gl ven rol | g¢irdseiiher atley Awanersller 2nhtehaiiLalith the
roller. In this case, the arcuate cam portion may

raa\petaa;a:mm;@rpa?ﬁ @m]ecrareaﬁuzp‘baw ofP fdrat merakIydre

por 1on ﬂSé) q‘.lr.l S lfeoz!‘ lcf’cgr%tyzf%teg e({ql'@é)lgrcv.{;lge e&%&gﬁ&?dé(f the

IS suppo cavi Fee or
Han R d to a second aspect of the present
invention, there i.s provided a tool_.Jncl udi n?ﬁa head

wher ei n t h@ISERFIHA udde FLvsshgtienasts e 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 the head includes or consists of a torque

transmission mechanism in accordance with a first aspect



transm ssi on nechanismin accordance with a first
aspect WD 2004/ 018155 PCT/ AU2003/ 001057 6 of the

w@e@gomisi nventi on. Preferably, the tool i ncl UPEBFAURIV3/001057
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use, a handle coupled to the head. Preferably, the
recess is Iocated in a part"b@ 5 the outer body

v\/hjt__lctrg]::gl n_use, i grally internmedi ate the inner
bBtly ﬁdpf%%eﬂﬁnaF eﬁ *PRe tool. Preferably, the inner

body i ncl udesefes8P1¥Al thb0t60l 0OincDuRLEEIhati¥e, a handle
receigt of a drive elenment, so that in use said drive
etewehed ey BeedhPden by application of 10 a force to

the handl e p;efgfagfpl £ geggeéggylsthscseeh PACLUggSt of

a bore for conp enenfary recei pt of drive el enent,
sahéhaﬁtéhebb@mlwhmay, énduseen1byganéuaééyappteemeﬂ@ate

sajd drive el enent hi rd aspect of the
pFRgehlngs PR %n??gn é?gggg Fo%#ﬁegogafoo
i ncl udi ng apﬁ@ﬁeﬂ@ulytOﬁﬁaelhﬁaﬁsnbayiQﬁcmﬁabanasaéheral

a head thereof, which in wuse inparts torque_froma
dbpven§090¢PmBhemen§a§V|Véceépénéﬁtatﬁﬁ#ﬁ@felﬁﬁéﬁ§vnso that

d
“Phopheoka1acalles. SiALEBCRIE be BOLLEANLObppication of

attathfeh dri ve el emen anot her t
thatotbe Hovi wvrechenmdme of the ebbar tool may be forced
so as to |qurt torque to t rive.elenent_ of

tool. Pref %5?§ab§ﬁrdtP80F°ﬂi igciufgfed pB?FFoﬁoﬁnd

tEsmﬁiéﬂgH€§9§ PQEE&BE b hogatiod g@eﬁeaklyseetwsenthe tool
head and the handl e portion thereof.

Pnefebabflyiveni byt sofokseaappdier hresehd dPF§ﬁePé§m§nt

said attac ortipon cogpkise t %o
recei pt of %Ofg &™2| eneht o%réag erktgh bresent
Piat-enhehbbi, Ehéréaibtﬁrb&idadchO&&oaedhbanahngShapae—way

corresponding to the shagg of a regul ar _pol ygon.
PEergrabEyantRésEaeP Poriasdsty &m A PRafaltbersss. “ehich in

Sﬁgg'9@p£9£sf68§aag ehof 20HREGiREOPSrEE6N €8 dr W¥dve
ee§2§2n£ 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 cavity is in the formof a bore WO
2004/ 018155 PCT/ AU2003/ 001057 7 which extends

wo booaagg1sa portion of the tool. The tool may iPCT/ATU2003/001057

plurality of attachment portions. Said other tool may
be a torque wench. 5 Said 6t Her t ool may be an

XL EN?! O £ARM! Enr 056 0L 08c L8 2oL ObRL N agPECT Of the
present T nventrion, ere is provided a torque

transm ssi arhe nesdRMmayN Doapidsi agplerabiteroboaytachment
having a cavity therein; 10 an inner body |ocated at

IQQEﬁl?ﬁﬁtialfy within the cavity, a mechanism for
control I'i ngsd£d aldner @bt idly Obe 4 NEoi R wPEAYL 2Nd

outer body so that, in use, rotation of the inner
body rel atiSsid ether oteel mayybée pn extepgionshandle.

direction be,subst anti al | uni eded,.-but rotatio
of the i ng%/c%%%nq eratt v@o?%tlf haesrg%‘fdtgré%o%l}ei %£?%1%n€

oppesht fon Seclate di & eptbobded ar eveatedtpansmnpededn
wherein,a cover |s provided which extends between the
iTRRPABbEY EPPY¥HeLiRYf er body, said cover being, in 20

use, substantialder fhsgd ﬁﬂ?ﬁ& Ve tride OMLLLiROdY:;

and wherein one or nore seals are provi ded between

the inner bodyimarer thedyolerased ast t beastolpartikbly within
chanismfor controlling relative rotation of the
Rre2%b® and the outer body, fromthe exterior of

the tool. 25 i¥eiadadhYiot NCoRB o DI il Lo BBl G rotation of
includes at least one "O _ring. According to a fifth,
dsprecingsr thedyprandneuterveady of® thate 1R PFBvi Hefahlion of

LORQUELL A0 P F Ofla e IFCNAY! BHL COUPLE ShOGy B0 BfleOFE£Le
body having an inner surface defining a Tcavity
tdibredtiommayriee dHadytaaviaylenuoimpedsd) fles, robetion of
Igggrinner 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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body being |ocated at | east partially inside the
cavity WD 2004/018155 PCT/ AU2003/ 001057 8 and abl e,

WO p0ses158 0 rotate therein; a plurality of rol PEr/aU2®G01057

| ocat ed between the outer Qogy_and t he i nner body;
wherein there is provided one or nore cam 5 surfaces;

MRS it d Ot 100 Of A NEL DT ibogly; g pl ati ve to  the
out er body T'n 4 Tirst drFection s Substanti ally
uni npeded by gheraliderst inilemnt atdan bfcdtwsd ibetsreen the

body posite second_direction is prevented or

in the o
iWpefe e U'S‘P‘fn'ilé‘?a’c?‘?%ﬁ BPd®i | east two rolters with

sai d one OhyhdW# GHBSU{ AGHSvIMEL Bdk dr R3S Q08
of the rollers which interact with the one or nore

cunfagdsces is a larger roller which is of a larger

di aneter th t. | east_ .one 1 er. l.er.roller, .
whi ch int erwg%rge R tﬁ}oa:o%tel%rf ?%gmo%el&g% r%'i)grd cléerr]fe ative to
UHE anfSr Welei in tdefi pderatteonioh idesdlostensiailh
the, cam surface(s) which corresponds to prevention or
iHEReEd Y tHhe TR LeToHn PRt tFRERtIA P Y Foet toper body

GO TERP Ao d B LU EAGHH 01 L HE {1 O | ££ S%P&éﬂté@r&f bl Mpeded

engaged between the 1nner and outer bodies so as to
thyanstigraaripre detakcheashi tdve metlems witkrsdbdi ese or
and wherein ajfs t he mechani sm changes froma state in

h
W Th T $911%7%  are not forcibly engaged between the

25 inner aRthepdit AW0diffst e dRltthd Neoll &bk tWieich
rollers are forcibly engaged between the inper and
oRtHRAeithdhe PR rer der¥RICRN | SHEERFRS  bF 3 bl grger

%W i t i . i
si mu tar@uésqf)e/ps &'@ al &ef%%@ér b@lgél?sat least one

Preferably, in use, one or nore
soxdidersmanl 1ear sro Bleh adoiah f ntoedr gt & ngitge dobe f of etloaeone
nore larger rollers. According to a sixth aspect

or
ST MR DrEEe AT T4 on, there is provided a tool

including gMeadin 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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wherein the head includes or consists of a torque WO
2004/ 018155 PCT/ AU2003/ 001057 - 9 transm ssion

wore@hars1sin conpri sing: an outer body havi ng anPCTYAER003/001057

surface defining a cavity therein; an inner body
havi ng an outer surface, the i'nner 5 body being

. féﬁSﬁlééléﬁaﬁécﬁéﬁibﬁ'E%mb?%égﬁgthe cavity and

I'n use, to rotate therein; a plurality of
rollers eaomnl@ua¢edbbéYmbemin@eanouneerbsdyfand fe€ining a

i nner bod¥ wherein rotation of the inner body
SR % FYetP8Y 487 t he outer-body in a first direction is

substanti aldy irRbAPBESY Byvihg &R| betsSr BulfhebAttB8 inner
of the inner_body in the opposite second direction is

ppedenbeingr LlpapEaddatbyepftepastinhlyf iasifeasbet gavity
wﬁ éeéﬁlﬁﬂtﬁntHSeL”ESr égﬁteoHﬁgEeEﬁd'eS and 15

aFeTR af Teast obne of the rolTers has a | ar ger
di aneter thanphirhbhsy ofierolhersreatkrloPatédrhbtyeen the

the interaction of the at |east two rollers with the
i AMEPT aRadBuRrRE BBEi 2BRPRCPEE®E interaction of said

rollers wﬂtwh&§@1§Uf$aa€§oﬂr@yleﬁg ifine20nblg +8%htive to
head. Preferably, at |east one cam surface ich

|hherentsrmb©ﬂYalgl@eﬁlrétléFrBQGFQGeSSaﬁuhﬁ§§aFéally

di f
D0hARapi! D, By b eph, ML LSRR 81 TR Lk ooy

Fiﬁf€hébhﬁpo§hEegsﬁeBn&OHhEéctmbﬁrﬁetﬁréwéhtéﬁeor impeded
arcuate portion of the_camsurface_so that an arcyate

peytiBhesrcthenr of| 8F ¢6AFECEYC RRldPtarethorbPoAnprr and

tggtegangyégacgndPreferably, the given roller acts as
a stop. 30 Preferably, in use, the proportion of the

C|rcunferen@benélmhetgleeﬁtr@hée@fmhhehrebheaétbashe larger
“GLHRsEER syrlace L3 9588t Stnkhan, g, Proportion of

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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rollers which do not interact with such arcuate cam WD
2004/ 018155 PCT/ AU2003/ 001057 - 10 portions. This

worey4/018195 de enhanced | oad- beari ng char act er i BCT/a52(081001057

the given roller inits interaction wth the
correspondi ng cam surface. Sard given roller may be a
GESELAORY, SPRELL GRlly PrbPLAET entiinl08S16838pehieng
arcuate cam portion may have a concave part spheri cal
p@narmtémstmserﬁcrl the wgivetd heollpheincatsr bhteraction
Ac;:‘gl?1 n% to_a seventh as%gct of the present

%, COREP P PRILPVF H_SE 13FGue transmi ssion 10
nmechani sm mi§i% PO Dbkt Gha P HayéigraD1y NSSkerical
surface defining cavity therein; an inner body
hmllf@ran %’Blt’éhl%uﬁail%%e tgﬁear%‘h@ie BREyPREL AR BRYt REve a

y Cyril
Ceoh SRt BREL Bl D2 ok PR KL VidEePROe Rh y s LR che
Imlﬁﬁﬁcéa'etmkhei‘he out er body and t he i nner body;
wherein rotation of the inner baody relative to the

outer body AFFAIRL(EYi 3 KITIHR LWt a0t i Hre poPsent
U rRedesh bychdee r Pk SFSvideld 4 ot StdQ8 @{‘aﬁgﬁlégﬂsﬁ

body in t he opposite second direction is prevented or
i mpelthnii sthycompreistngon of at least two rollers with

t he i nner and out.er . badi e and x/\,herel n a% | east
one of the rolcfuetresrll%Od gréralrrﬁ/ LR Sp ler car e éeflnlng a

Reefetbtyeréhe; i nteracti on of the at |east two
rollers wwth the inner_and outer bodies includes
i nt er act i o INRRY KAY HAVIRT AR LT FSRBE2 TR oVvF iR fLnner

'ﬂod fl@eiﬁweio@@%@raeuwas@oﬁe&@émﬁﬂyP{&Lf&ébtue Ahvity

| east one cam surface which ‘interacts wt
gendratbly, sphewseal to okdeate nchedesnan  ar cuat e

portion with g radite, ofe GUMALY & AR PILIBLE Yetween 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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the same as the radius of the spherical roller. WO
2004/ 018155 PCT/ AU2003/ 001057 - 11 Preferably, the

w@oewei18163 | er interacts with the arcuate portPONATL003/001057

the cam surface so that an arcuate portion of _the
roll er contacts the arcuat e"pJothT on of the cam

surface. 5 Prefer , t.he spheric I act .
stop. Pr engl?ea "T’g/a:?bbllﬁ\q'e HRE J'I'ri‘lmérrln ]foﬁic %]geisgé\?r %gsé?% %)ﬁ% the
Cat it  CEbrtt Db €6 £ Whe& he @@t sca@ samkatf aneanadate

in use, the proportion of the surface of the ]
PRt @M oF drperrolrE o R 3EE sthRer BriaheePRERIOR of the

S ase-EScQreater than the 10 proportion of the
c‘ﬁrlﬁndrl cal roll er(s) which contact respective cam

sur f ace(s) .Prirfedmakigly , thdesphexid®l capl bertaobs has a stop.

concave part-spherical _.shape for.interaction wth the
spheri cal a%%eff%;b]lf@’ Priat éﬁ)ea%}l"?/r,u?’ﬁelﬁa%ﬁ%%? sa\{rr\%i geast one
| Al pholee ddn thel headyh Déh acéRBhetdhe ¢8Rl siBFabe and, in

socket wrench. According to an eighth aspect of the
prEsenthe | pRePRT ohon t il riehe sSPF BT e e atbor gRRerical roller

LR ééﬁ@&tmé@é&agggpmi 09+ £20e aﬂsogﬁsgtggdxhﬁn the

having an 1 nner surface ining a cavity erein;, a
i p@sobOtyn haf i tige aty bih@ricsal f acklet he) i which bodyact
being | ocated at | east EJarti ally inside the cavity

FRERBTELVE FRSUIRTDt 8t e therein; 25 a plurality of

rollers eachy-dcalied, betneed-dhgte MR pbPEYoRMMat e concave
i nner body; wherein there is provided one or nore cam

serfaceshenherki phape afpvninteraetionevibbdyheesnbpyical
tglgrthe outer body in a first direction is _
substEhti al | y uninpeded by the rollers, but rotation

of the inneprdbslyably, ttite appeisahbssetonindludedi bn tse head
Rggvgnéggl?r +££eg§gl 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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by interaction of at |east one interaction nenber with
at WD 2004/ 018155 PCT/ AU2003/ 001057 - 12 |east one

wotogaiglsdbne or nore cam surfaces; and wher ei NPEE/AUZESN01057

that portion of a camsurface wth which said at
| east one interaction nenbet }Hhteracts is

bstantially straight. 5 Preferably, the at |east
TR CTIEPTeRbis OFS OF BPTE B BYEFACTS: THG at

| east one iwH&FSG 00 1TBIDEIthdS BEPEIGh| ¥f a cam surface
cylindrical. Preferably, said substantially straight
caksh MhEeh f arEd pof t 1 9Rst sope ot el eh1isR| HeBheEr interacts

b;f’éjysubﬂﬂ@{é‘ﬂ%('sé?éflglgé'bSt antially straight cam
S provi

surface portion ed on an inner surface of a
recess in wefersthly attheast bewst ndme athtenaceidermenber
is retaiped in use. 15 Preferably, said recess is

atfift EPtt°Yetain a plurality of interaction menbers,

whi ch can ipt&fcdbiy | Nehd esPerddye 628N SEEALECion member
provided on an inner surface of the recess in order

tis pyeverelly ¢yvpbe@rieahti on of the inner body
relative taq,the outer bod , t
fuo of the Psiiil e St BELER s Plal RS can
Wi e @& epSHbEbANL & abtyvhdéedi ght sahddowbeehboean.
interact in use wi_th respective interaction

menbers.
Pref er abl y, PERE¢ERIV 1 vRAHF THRSTRREIRELY oRFTr2koht cam

SeTSEALDNEH 18 LP6vEaNatYnakE hndlf EebeRteSbECS:
Preferably, the inner surface of the recess includes
arsteps pontvieichesak@nat hkeggbsonat inteyastianghembam is

surfaces. Preferably, there are provided two or nore

P2t et 4T i ncl uding a substantial Iy straight
cam porti oprefEL{WI AP yaikaedcsescess adgdte@st@lretain a

l;fﬁga{X%; 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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substantially straight cam portions, each of which is
WD 2004/ 018155 PCT/ AU2003/ 001057 - 13 adapted to

WO pdoeossass with a different interacti on nenber SPCT/AU2003/001057

Preferably, the or each recess_is provided in the
outer body. Preferably, the rk¥pective interaction

5 are adapted to be ¢l etween the ou
s%&b%%%do?oth%te¥ fisr "hohy? aﬁﬁggggﬁggtlvee53ﬁ1sﬂ?f%%%§ers

in order toppseyeblyOrethdpetecsichatéyessoidtppivdied in the
the inner and outer bodies. Preferably, the portion of
t%@t%nt%@d%urface of the inner body which can, in

use, | nrers {bﬂ;e éﬁe'%gé&qw IREDLL 681 oth Smembers
arcuat e. &ra the outer surface portion is
g&neradéytedrtulhe cIﬁmﬁedabéyweehetbateutsnréaréace of the

portion i eper al | | indrical._ 15 Accordi

FneE kot 6 TREPHPELER CoRGBREFGRS (RePBAFE o Prevent
P6PVifisdaa +O1AHEvE ABEAE $6h08f BREN2RKhEM &AAPHLEERTbodies .

an outer body having an inner surface defining a

cavity:. tHRreferablyanthareerbbey ohvihg antenteprface of
b
par?léﬁ?eéhﬁgéggﬁéhcgoggn eiﬂgu Qcaﬁﬁge?LcLe@§£? the

€ cavit ab
rﬂﬁaéfaéhfmﬂimemhérkeasisanchaeat|on menber for
relatively- Iocatl the outer body and the inpner,
body; 25 wheref e YEFFﬁ%ﬁ?ﬂeﬂ“ﬁﬁ%c%rpﬂﬁ?%p%ah?

sgé£@§§§lym@§£gﬁpa£otatlon of the inner body relative
to the outer body in a first direction is

subst ant i al Pyeferairedethdyouter aturtace poretioatson

nenbg; Putcsg gtatlfn of the inner body in the
oPFRET e L eTONIHTF&Ct i on i s prevented or inpeded by
interacti oméedording eeSta oiEntt £6pEEt OOE NMERD e r &b it

said one or nore cam
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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surfaces; and WO 2004/ 018155 PCT/ AU2003/ 001057 - 14
wherein the at | east one |ocation nenber is unable to

WO ndogosgsIss Wi th a cam surface, and serves sol el pCT/AT2003/001057

support and | ocate the inner body in the outer body,
wi t hout substantially inpedi nb4 relative rotation of

the 5 inner_and outer bhodies. Pref t he .

| east one I“E)l%ea’f?ﬁh%rrheenb% d]:‘esasé\t For Ie{e(?g%‘%%:%? e’&e’@é Teeh
tigah e e o bDtlye Pk tHEL QUL efathoshyr faBe of @nabkyrvebeselely
are provided at |east three rollers_which are unable

t%eP | FHRPREE L hlecelm She iReST 10°RY ot Br BHBPyOUBSENPORY/
kﬁgﬁagﬁt0£u£§%§§§£&if§8imﬁg&bhg!feygébbs LQehpish e% the

a camsurface is retained in a recess provid
i tnddre and esutbedybodbed. of the one or nore rollers

unable to Jnteract vvit(_gra cam surface i ncl ude .
general |y & ?ﬁ%f. cal®r tfﬂ?}%s%u??%g@/catlon member 1s a

AL E1 OBt 184 ed EBEEWEENt BIBe OENEF BBAE &AG| EhE olibébl Body.
to interact wwth a cam surface nmay be_ general |y
spheri cal . Breferanly, thrie are RIPYiEeemt| bRagt orhree

’?S'Pféfs av%l%i%ll? a4 f‘&%{%ﬂ@g' & bfn@%l:&cé o ethiest L¥R! Yurface.

suppor ocat e e 1T nner and outer bodies even In
t he absencerxdfdéimbly Nteacdctodnting ndyes Sor Imoade tebbdérs which
preferred enbodi nents of nechani sns |n accordance ]
V% HRb Le L0 LRt TRt JELth @  GRRePUr EAPENLS sESERTROR L in =
thecbphesrbpiyediclAt iNg b@dhepoger body, but which

do not act as interaction nmenbers which serve to

i rpede or Fasikermf rdigtone onteeTeorreotlend wapelke afrR

o Eeradtoriin L i cPpEREE by, ot il pCbbiBrayy
ody relative to the outer dy
i fyiheaficst BOLUingcéephacédccording to a tenth aspect
of the pr eszsll.’]éerrl.ane/ie\?é]i.yn’eattchﬁrgf | tshgrggé dgxq: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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a tool for interaction with a pol ygonal fastener WO
2004/ 018155 PCT/ AU2003/ 001057 - 15 having a nunber

wo@booedtpasy wherein the tool has an open fast enkCT/AU2003/001057

receiving portion including a nunber of interna
surface portions adapted forlPnteraction with
correspondi ng edges of the 5 fastener; and wherein the

i RREFRA 2 Sfiee Pbref8RS/are adapted to fit closely

to nore thapmdadin ofnd h€o8UIRSs Odnt BSenf ASE€EREY receiving
Preferably, the tool is a spanner. 10 Preferably, the

tpottien apeledingrausembprhofhénbgonal surfagadpertions
bolt-heads. Prefera t 0 j 0

RO RER For 1L IR on UECh OB oo BEL T ey hogp e che
f pusteflges ahda hexagonal nut or bolt-head. 15
According to an el eventh aspect of the presenpt

! n
i nventi on, WIMFRLR Ef iR EREPAL nBLRERFE PPDY Lons are adapted

tEanei tei §¥e 14 O£ QURLEE OBhanhARYst 88! char «85BLYLETthe
torque to fasteners, to a fastener, said nechani sm

| fesuemeng: a hand tool interaction portion for
engagemnent 2Qfmﬁt a p@ﬁtign f.the Qaggnéool whi ch

i s adapt ed T THHIREt WTHhC AT 1D ArT¥a™ X Tastener: a
driving porgi&feffr1¢) i ¥hadtdol aps earapt 8AUE 6r S@EHWigh
portion for releaseably attaching to the fastener

i hesrgerabrnpbs t 18R/ oF oPosbcherAg -t he 25 fast ener

interactio Lo 4N £6LLLOD bPotDgePOELELN: R o rhliP
hand t ool Gﬁ#%ﬁ%%%gg%hp%edaggg é%n?actemﬁth and to
dsuveace fpstehens fieptedbty, ihherasthuntbnfourfedges of a

transnittig%u torgge f[ﬁ”1ﬁ ring spanner to a

fhe¥agepa Bref eP3bFy2eefte driving portion is

adapted to pALPGUPNG £8ShRNElevEheheasbbyc bhecHsi yrdgent
portion is adapted to

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.



engage a nut or bolt-head. W 2004/ 018155
PCT/ AU2003/ 001057 - 16 Preferably, the hand too

WO paoafosg165 on portion and the driving portion BCEAU2003/001057
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formed as a single nenber. Preferably, the nmechani sm
incl udes a through bore ext&ndfng axially

t her et hr ough erab han eractio )
portion is ﬁggg §ﬁ¥'h8§§98ﬁ8 tﬁogaépgﬁrac ion porglon and

CEQ8SaseGhihgNpolRabar akley £oliRdnanrd at @ahgil alea®leran
includes a connection portion for cooperative

connect i on PsefierablyespbrdirghesarcireAvpeFt poshspugh bore
the Zﬁﬁﬁh%;ngxggﬁ &oghe}gtﬁggﬁlggﬁabl y, the connection

por on of one of "the ha i nteraction portion
and the secepréefigrpbly| onhei hahddesod hinasedctdpnepbiroton is
el enment _for_ cooperatiqon with _an associ ated recess on

tﬁ@nﬁfﬁéFYOPeFﬁgoﬁﬁﬁd1P059dlﬁﬁt8F§€Fl&ﬁcﬁ&PPlon and

the securingrgpetihBily, 16nkt nh¥hbl tBbe1apptechatednt Rakludes a
two or nore aspects of the present invention may be

beneﬁeetabnypganbpneéoraﬁeopﬁmaﬁ1@@rFamnep§ap@r§9 a

repaePbErHafa sBRake el HoBlEy of, BHE BRORER Boreion.

spe pre &r bl
optional | y prepepabairedehe eﬁhﬁdbﬁﬁbhspGEtZGnObBEbne of the
aspects. BRI EF DESCRI PTI ON OF THE DRAW NGS Pr.eferred
ehﬁﬁélﬁéﬁﬁslﬁFe§§ﬁééP§ BPrtAenppEdeitie SRFUFLIGN PRIELOD

Qﬁdggsgrb@ggedonﬂﬂécQﬁo%X%&Bﬁ%n@nE%r c%%pw&galon with
e erence to the acconpanying draw ngs in which

thuass@enatadschsn55|onptae p&hexsedtmbﬁamamdewooaf
ransni ssion_nme

"HeEPBRrEEED PREERGIEA 5o FeOtteronPRRE Lo qur e 2

is a greatl|lycepiangBd sppeaBibeed3@hbepeRsebianbe8 Akpects
a clutch roller in a recess in the enbodi nent of

FP§uFBe1PrERgREe 103ensignpray Prehesr tafiaddydrrphingd, and

2 nABCKEL Ui ANERaLAELUI LAY A LOLIY LRIy B08ptionally
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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wWo2@unes13Hh is a partial cross-sectional side VPEWAU2003/001057
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corresponding to Figure 3a; 5 Figure 4 is a schematic

pl an part-sectional view of Bh enbodi ment simlar to

the enbodi nent. of Figure 1 but L.udin seal

FEETEIRarE WL LR R PE PPER PEPFCERCTT e BEBRERS:
agnaéﬁeiaﬁplaﬁdenbodlnent 10 Figures 6a, 6b, 6¢, 6d

and 6e are plan views of alternative enbodi ments of

t ool s,- eachF ¥We¥e a3b cHf r 2 SPRREFRY %ﬁﬂsﬁr%?%E%?Bﬁl side view

+gy£g§ SBaikg ZCFgggrgd3§te pl an views of further

Ternative enbodlnents 15" Figures 8a and 8b are plan
V|ems of alrsng¢|welsembdeGmmtscomlauo¢ah9adsctlonal view

9 | an, vi, alte tive
7ot ook eRE B 55 GPabhe) BRI PHAC: B4l CopLre  but
Fiﬂéiﬁdlﬁﬁ Qagekigures 10a and 10b are illustrations
of tool andl es suitable for use with the enmbodi nents |
of Figures Blowxe g, isppgeplkenabie sohap| RAThTEefFbional view

conentéggg ng %%bgg 0&E: Figures 11b, 11c and
1 Sec

11d are par |a ona Vi éws of the heads of
enbodlnentSFfjufe@gsspaanerSc;nsdaanﬂrﬁanaEemplhnoméews of
nore aspects. of .the present _invent gﬁ Fi gure

1?%t?§n%t§YﬂeemB8?%WﬁPtEr8§st8835roﬁﬁF VFE 8f a
fH&LPsgPSHBs?ﬂbnsﬁa Bhodeke@bni N accordance with one

or nore aspects of the present invention in the form
of a socketF;g@eesoba, 7b, 7c¢ 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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WD 2004/ 018155 PCT/ AU2003/ 001057 - 18 Figure 12b is
an end view of a part of the tool of Figure 12a;

wogunersi13 and 14 are schematic partial sectiPeEAU2003/001057

views show ng alternative roller configurations for
the 5 tool of Figures 12a and-817b. Fi gures 15a, 15b,

15c and 15d,.are, r ectivel | an, side perspect. v
and end vi SWTe alezﬁjﬁrjtsnearn %ir%)agjier‘rﬂen?fso% pa£1§:occ£€fthe ool

v enachyd@aol124d) gures 15e and 15f are, respectively,
cross 10 sectional views-on A-A of Figure 15a and B-B

of Figure FHgunsssfectdndlyt FQFPTBREIS RAT et argrefional
?ﬁ&}é ol eIl e 111 WL 100 DL Y d8For the

ee views of an elenent of 15 Figure 16a; Figure
ol ofa Planres elzafamh B2podi nent of a conbi nati on

spanner incl.udin attache Wo- part_socket .
mechani sm Fﬁgé’(ﬁe% | s 'sfj’u‘%c earrg@ajtsf (fres respectively,
GOTL1ES POTHE et She i Té GA@ drid@ AélvS O HUF SPPRer

internal detail; Figure 17c is a perspective view

corrastigerrdi ef td sTrhRk evasmeh fieedke 17d is a

per specti ve,.v] r4 espondi Fi L t _
showi ng th?léél‘rs’%l&sscg’fsret hée}“gglc etéx?ree'ch]}a%%een?éz‘ge%'d cross
CHad inddd Drv Spad et Sedad it Biufe glfe dr@ BB aof Figure 15b
cross-section corresponding to A- A of Figure 17b;
FrefRecifed% a cross-section corresponding to B- B of

Figure 17a;p:30i.F £ il thrl Stk Rl \d &% £OTd L hondi &g
to Figures 17a, 17b and 17c; Figure 17h is an
eriaarngedi®et ai | of Figure 17f; Figure 18 is an

enl ar ged deEt.ai I ofl&i QUI & Jdre;

igure rovideg 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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and 19b are enlarged details of Figures 17c and 17d;
wapa4bigges e 20 i s an enl argenent of Figure 17fPCT/AU2003/001057

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Referring now to Figure 1, a Jteferred embodi ment of a

torque transm ssi on]egrech [ ianr acge éjxanc gviéa{]ils of
aspects of ‘i Preserit PHvent on,© generaﬁ?y des yhat ed
RiguFedrpos adedl inap 4@l , includes a hol | ow outer
body 10 10 and a generally cylindrical inner body 30

acconmodat EEIULRi 4t 5 Avianlamgnst R Tigwre blb er
body 10. The inner body has a generally cylindrical
outer surface 32. The cavity 12 is defined by an inner
VEETA IIED fDESCRIPTIEGN OB JdYHE (PRAVERREDN | ENBARIMENTHe

consi dered 15 generally cylindrical, in sha and, i .

use, gener &Teﬁfgr%’tfég(iré‘%w v‘\ﬂy‘? ARSI _n]r'fera b%’ﬁ‘gg%’f)‘?eﬁi:i?’&Odlment
L tdi gl e & LHE 1 Sh | e EXA@1EH NOn F £6€55@8nd4, wiléh
18 are formed on the inner wall 11 of the outer body

EEPHes rafk deiesprageny ginvergt ipn, EeReRl by dentgnptsd 1.
radi al ' I '

R T Gl {afRde R B B LRE diker Hody 10
cir Ut psrednita Bl ¥ Yok wie ¢l chmnes bdde €30 ldacombadated
18a,_ which define the wdths,, or radial sjzes,_ of th}?
retided FaVihe B rRIMFEIh TR TSP \fé‘i"ﬁ/‘?ﬂgb°§§5a1:9ng The
BANEE LIS KLSPLCIéNEr L 1 85881 d4B, odbar 488r28e 32.

and the outer surface 32 of the inner body 30.
Al t hough t I @rasihy abksisistefirgsl gamrxdnper wall 11 of

ner al | ireu renjial ly..th ar
ce}f% u?ﬁte%%rcﬁ? al nI|6r: op%ré%t% Vo ej\l?acrﬁae%w % h%é'?%%%r?%
tdinsrd EOeSeEFiddridsl I8 divspa awd) oiverupe) t gemerilhy
30 circunferential |y nore anti-clockw se part,thereof
(@eaxig st} P giieen )Poiy 30 wi EFTHort? ofritd a
Clf U ALA0 Al ] ¥y "D Lot DEK WSS PaLE 1her £0f {@Sare formed
viewed 1In Figure 1). The varying w dths of the
rac eslze simrer W PDOUT 048 185 RETY AUADOIAY 0DA057The 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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- 20 determ ned by the difference between the actua
geonetries of the camsurfaces 14a, 16a, 18a and a

woeroad1siruly . circunfer ent ial surface. |In oPCEAURM3/001057

illustrate this clearly, ggre 1 includes, adjacent
the cam surface 14a 5 of the 44 rst recess 14, an

Q*{'Ieaxtmei brcigukb?n Ctlilr V&%%f dreeszllcgé’]%?eg?r{% V\@L&h %@?d?/?g%é&ietrles

re o ure axi s i nner
Qmmﬂ{e Soiin haimesre € T4, Re6andigddeandn suishibeel ldauly
clearly illustrates the geonetry_ of the cam surface

o SRR Y i SR b of (W R s L ws Tt pEhis

fifelr 1P, thi g &1 1 Cld BRI | Ald Ya L3t €N O0car E5€5885e 14a
14, 16,” 18 'house respective first to third generally

o:yﬁ ividy i Tatst otéceq:ss 24, ’@m @ecutam hbxslen agwdvef i r st

to thir cal r|n S 27 The f] rst to 15
P T SRR S5 rslid the ki orne
enelss &f ﬁm iﬁw@qﬁwp chessesoﬁﬁarﬂ&nhsetwéeﬁeaﬁrrve R
in Fi 1, biasing the respectjve rollers 22, 24

2nd %Lﬁ%rw#%ﬁ yléarrleat b kit LesFraEeg e 1geometry

Y g, t r r fy ,
isgﬁatrgdé t owé&g% 129071 PNSH O A L6 CREEES 34 16, recess

t he narrower en the recesses
1. 16, 18. The rollers 22, 24, 26 are captively held

within their respective recesses 14, 16

posi ti oned THSet N ] olfrcf‘ff‘éf?%e&%]sag]sf)%fxe\_l%%lng
L& adgkddes putes, 1@l howdee Ofedpéct VST £hosdly S9. tied
sizes of the rollers 25 22, 24, 26 are such that the

dremmatakky oty iedy brakrrobbers 022, 224 ar 26 s nald e s$P@ipted
t t th r
DB S Al g gLty aney o6 e o

tiﬁnf&uhémwﬁﬁlgxptimgs 3, te, rE%pe@buWetheecbeshulsﬂnends

16 18. 30 Figure 2 |IIustrate52{ S|t|on|n .
r%R?cﬁ??ﬁeT Ve | FRESFITT et 2 e 7 r38%° aﬁ??@lgure

1f1, bids 498 cHderéd é&twélﬁén?grészzl | 285 raged in
hree positions, designated by the letters A, B and

@umzmssmmm PG LPOba I0019s 7in 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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- 21 corresponding to three different states of the
torque transm ssion nechanism The second and third

w0 odoumtesP4, 26 operate anal ogously. Wen t hePCTYAB2003/001057
body 30 is not rotating relatjve 5 to the outer body
10, the springs 23, 25, 27 Tettl To force the rollers
22..24. 26-.towards _ithe nar oLl e
ot S T s R EPHELP LA 008 8 chllioraue
r ot de$i6i 221 o dnedbat €émeachhdesscomdaand third rollers 24,
circunferentially internmediate position with respect

- 120 tPRET R R RRRLAPYRBY r espondi ng to position B in

Figure 2) iyhdthi e tHifer B&ay BISN | foCORdaet i thelative
the respective camsurfaces 14a, 16a, 18a and wth

tthe tte erutser flaedy 30 of thdespnimys HIdy230. 2Thiend to force
carres ds to.a “contact" or.neutral state of the

tehe ot e F28 38 e reoratat otnf et 8ty Sqptidns o
Rehatigdeoied hea) ey Dody GRdéR BhéeésOCKVS@mstances the

direction (as seen in Figure 1) relative to the outer
perlilens 23 enthhs 126 faFeccrre holdet’ 22cipgumbgrentially

s 20, S er
SR el e REL 00RE 303 0 L0 BA P pEci S
c{ ¢etmesdmorodbng heo 200s Dt iemn sB 2Pn PiguPé 2) eimaghidie| dhey
in a circunferenti al I%/ rmlrée cl ockwi se gositi on Igag
MOV B GLT CHEAFT TR SHRR T F P TR VR BB EUL Laces
(£04) eSRONT 68 4,03 PPSER | O Aolier FE@HELCR) 32| HELERS inner
state the outer and inner_bodies 10, 30 can nove
fhedyr 3¢ el dFhie eoreespordpcioidn 1ePRtaGtEpRE| PPREral state

di . . " S t
4 S oV SRR ORI Ao R R LURTLAS g
Rot at i on ofRdtetiomest bty dthem modyamo b ceckaolsskwise

direction (as seen in Figure 1i}erel tive to the outer

HHRR AT PRNERS tTFFRrER THEITDI ThrEeBL1v9, togthpy cuter body

tpyvargsnddecHarsavercRor b pisy 9123 head ecessgsaidst 1bne
18, into a nore anti-clockw se position. Under these
ctRichmet adites?® he2? omndriowardpsthe evider cpeht herg ¢h the

b LY TR AR oL kes
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
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- 22 in Figure 1) with respect to the recesses. This
corresponds to position Cin Figure 2. Because the

walr@amiass of each roller 22, 24, 26 is |arger PE¢EAUR2(G08/001057
wi dt h of the narrower portion of the respective

recess, 5 each roller is forcd Tirmy against both a

camsurface., 14a 16a, 18a and e 0 rfage.32 of
AR FRAR 1ble ,r?ﬁ%%c%ag?i%gerggég%eégfotgﬁ%%n of

tberiroasponasdecoupesitbodi esidOrighren2t hBecapesi thed

direction. This corresponds to a "rotationallz

| dtetehrof 0Py 1PL19ENEAT t ££ng26t AFeldF9BRethRRglRe

L | 581 Ofle "REPANSM pbPPHhNSst PRL) re JPESLEDE recess,

mechanism 1 acts as a clutch nmechanism to engage and
deacmgegkleheis nhercaddf bunty dodiest1BotBOa cainl swrhgce

relatjve rotation in one direction only. T 15
ekt S PAR A5, ths BseSh! SokESladaVar Bis Bnner body
ag 0 pngeds habeihe perheivedrephedbnest, the Lhiabrt ARAECouter

are only verg smal | angl es_between the different
pgeriiednk0 of 3¢ henrehierspepiEhedofivepbhemt o Thés

' s, of : n e br . SSi on
e RS R o S et T et
di fdmseiceing stetposfttioa obrgugi veanswissionwnédhanism
respect. to the outer body, between the neutral state

Bt the FPRE running state A is about one degree,

and the angmhad whd FREQNGEI 4R 1 hecPOShs I ONcDhitdh MéMEdnism
roller, with respect to the outer body, between the 25

Me@terdage aed Blhsengaee | tewetnBent and ¢utey hodéeshdh, 30,

a f e ' royi . | S i ch
DG I0 -88E0LE ol o B 08 S IESEIOASAY! Sione
Ainensiens dbdntoherawgseeof | the opbmpshehvs aarat eheanged,
type . nechanismwith 72 teeth which requires an

alfyuFEs PRERERT SOMBPIHTTRE defP ebR2F o BERE PAM ORLY VeTY

NONES1 1 T 2% BEs SNIABEER M he POSEEELBNW bBs PPEoHST 6PCENe
tooth to the sane position on the next ratchet tooth.

T#mlh ¥eps dvkighagererespendeen the dh@@erfantsﬂ?@éeg @fdthe
L] 0Sked SELe G LSed ACLL LA AhEdhls WP, 2004/ PRE B0 rorrea

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
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The provision of at |east three angularly w dely

wap@eeB1sdl [ ers all ows the inner body 30 to bePCT/AU2003/001057

mai nt ai ned and supported ge ally centrally in the

cavity 12. 5 It should be noted that the mechani sm may

bEhe CONSEIMGT £ S5O0 tHAt chbeshPIhgES289 B8t a4l exhibit

the same angular differences in their position
corresponditie pxovtimich fébrapntleastethodetmogularly widely
mechanisms. this onsideration w |l be described.ip_.
e Hb A TLPER P EGEE RS i EREF ckREX 30 RguREsmaihtained
SEhEr $pbor©bd eferdral TN ecbatralyeinasshdOcprdvi des. a

cam surface 20a which allows relatively free notion

of the sphett ctotsl 1IRe matednehat hebhe fherhapbsn Jppy be

r@éﬁé@?u?@e& hg, PEH&E‘V‘Eﬁﬁe%if&LEOEo £88 NLEVEEhiBit the

Figure 1) relative to t outer body 10, but 15 causes
| sohe ngnadlahedibféxen@ds bbb wekaitrhposahisur fateesfOading

and the outer surface 32 of the inner body 30 if the
et Bt Sor oh i ESr e, BF Jt8S: ROTREnERE - of BhRw oc
di&:061 dOPa t EbRUVEL 10e t HEsOHIBEADOHYMdPe dBCat@Mater.
surface 20a includes a stop portion 20b whi ch enga

the 20 spheékikariblTetess 16 howsevcketrperierbrro her 21.
SHOP df&&tﬁﬂ 0p. 2085 | 5o 9SPSL LY é‘rS%:‘.ﬁt SukE‘?éQaﬁ’S% Whidn
ara y fo the

rus ~of curvature approxi mately equa
ratllass ofeldieivephefreal mooidrroRlthehspherbvalli nglier 21

rel atively, |arge rea of contact beiween the,stop, .
p‘zﬁ‘?ﬂ o‘hhf% obn%‘?fg 1?‘?1‘2‘1 250 shRAERTRA 1PoFf"8r cg‘i?ltg"fhﬁe c‘giﬂ-” sction
Pesd IPlewsa PLefRIGbly B) £ipseifétc¥i thet becSPMBSEFA 0, but
roller in three dinensions rather than just two. That

i sausespleerirgncDothenyohbse 24 behvase the cam surface

patt-spher.l ca p Lchyls ge e t cent
6753 R O PP OP Ot g "2 SR E TR Eply B 06" LF ene
roner Bddantio theghioptpordbtote 20h ahe antiodlackwidde

provision of a fourth roller in the formof _the

spHeR P ror a1 &P Hhe ?‘ﬁ%e%’ﬂg‘ilyb?a%ly 3Bhe ocHR surface '
SHPPOIALth @enes add £8bh Y20P HecRayhgygdd emee WO

2004/ 018155 PCT/ AU2003/ 001057
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
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
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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- 24 securely and accurately than it would be by the
first to third rollers 22, 24, 26 alone, and al so

waseusIEsn th the distribution of | oad. As il PUFAD208€01057

in Figure 1, _the arcuate stop portion 20b extends
apprOX|nater ninety 5 degrEé%‘around a circunference

of the _spherjcal roller but ap rec at ed
BRSSh AR eI U A Lt S S ROt eE to

@Mile ke stadictan e xf dind e“@&&alé&%ﬁﬁts with the

portion can not extend nore than (al nost) 180 degrees

sisrd-hd ogpiad ilaad « olﬂs‘erllld%s’rferr%%% in Ejsnxp L,0-the
'%?H“QEQ“Qeép:?%{%fbﬁ'%%ﬂ‘éééﬂ (éﬁf%% ﬁ%ﬁ?%ﬁnraﬁ%f

I 'ncreasi ng ext ent ch
rzﬂerg&tegesjeg:roeaﬂi Praovticdlesf dndrid e dzﬁartﬁ*te tsplsamicsl itdlleer 21
force woyl.d g’r‘F‘gdl rected th o%?h the additi ogﬁel

ade AT FERT S MPIPT s Phafiisfedponlar
%@&re@ﬁﬁ Mmoydbdiaduce tigingl T d aad dsdddduttd Nk SHd aess,
and is therefore less preferred, but could be used if
ctéxqasuampe@qm'lmm\nm e caittend diane i than oielafedtgadi80
gégrrer u' ar eXti slpﬁlbg cag.l.o ro e.l.%r e,eso Ihselt‘»{hegeeflc%:r %lould
@yx&daamumj Itoaﬂgulrartres(txem:tsazabomn t:hﬁzcﬂﬂid’eo,l liatc fda¥fing
about. 30 degrees (or even |ess), to about 150 degrees

cIvd e PHRAd ST PO RG ot gtstad afb timefey degrees

UYL 1 B ST TAGR L0l SRl Sﬂéréé"%ould be
Spherical ~roller 21 to effectively protect the

@alnemmadca:lhmmiqkertehe fadghh tebapesls | sur fagrece s AMmanguihagmt

them or, the 25 _surface of t he i nner
S B Tl e e R addliead YR SRS cne
a.fdca@:tdltdt&ﬂﬂﬂﬁ&ig Qurifadd eundrech afti e sk ﬂll@shi preferred,
i ncrease the small angul ar _ di spl acenent. bet ween t he

rlpem caulsodie ivsied idh Fansd d o RFEGHEdm adequate
ﬁ@ﬂ%&%nergm 1S ad el Y é}&e!HH %@%M@ﬂ e
er ich has a titted stop portion.
|dayh§emedsenﬂmmhaﬁnne nﬂufanﬁédwsaxEDOdﬁh ihlota&rare

0 ual. | aced agnd the s herlc st.op"”
e L S
fand & o Gesdut\3 &%MS@P@M%)O&EO&Bout 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
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- 25 cylindrical roller (the third roller 26). An
i nportant feature of this enbodinent is that the

wale@amigass of the third roller 26 is consi der abP@T/AU2003/001057

greater than the dianeters of the first and second
roIIers 5 22, 24 The di nensi®hs  of the third recess

d. the th| sprin 7. 0 C espondi ngly
%]g’{]r&r’tcf'?a]n rq %’é {)tf %é‘ és?giaﬁﬁfsgﬁ)hd recesses
14 16 and A& mdd Fesdntanel SN b S PEh 1Y Serdsbd BRent! B that
provision of a |arger dianmeter roller as the 10 third

riehe diaetpy af gitatdrirdnreticnr2tsipctoreiderbly
St e Shd I ERGEE 4P CRA LA Gl e o iers

vez £ 0f. SThe |Rimehsiwierof Ts, thihwed| oadeeat 8 ngnd the
capamtgl of the tool js enhanced ch use of a |arger

R Y (e %i%‘?/e?%’Fﬂfe%?% b?g%%r%{%ater than

TR $61 e NBCHAN | S8 {OcSna OB L S10f L8 Hld the
critical inportance, and increasing the size of a

rivitsly amd |sepond ﬁmyilllmdzfio M- increase in overall

si ze of ther rrechanl smo( al I rh_er t hi négjfs b

quol er as the
equal ).. THUS SESHSHSH f If"lgurege_tr MHed ey S

afh A thel Téx t6 ik &€ cpnsh t o | @sst 22t a’&éleatermeweéae the
i ncreased, the radial sizes of the first_and second
rtdtieed a0 ].]rftarl%6 %I%a%\féft@‘%elw aRdputer bodies 10,

t .
rad|tqf£ph| Ckness 4 01 £ B DA - N SALE 4§ Ny

the outer- body 10, the overa
cbmaélrﬂsamnisxa;ﬁettet:e outlers bodye 1od@rkbe25indhusapdeity of the

over.all dimensio of the tool to be
b e Pt 0 DRkt Tast ot o Keen g the
desrd e d e sk N qu ) OVEeEmi € Sifomh afigeiani SNetEs a
third roller_ 26, and the correspondingly larger third

M g s 4T qR Ok | el el o?mm%"s%n%r t3rd cereasing
lﬁl{ée ﬁzé Ilff taooéol%&at 1 'gc’enéng%fl bl:% aam 'ﬂé:.yease in

bet ween the i nner and 2 of the
tcméramhm;:,zet foef It:i'tegeuetﬂtﬁnx:bm r eetblssofﬂlraar stHigwe tbeing

par t t ool ere it can, be co ated. wi t hout
A ndHi ANTAARLERT TGt ebs W0 F004 CHATE of
RE A3/l Gelcond 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



- 26 and wi thout increasing the overall size, or
working dianeter of the tool. In the preferred

wenimamdiseht the first and second rollers 22, Pdr/aneoo3/001057
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t he spherical roller 21 each 9 ve a 5 dianeter of 4
nm the third roller 26 has a“di aneter of 6 mm the

i nher 0. has a dla er nd_t he r
aﬁy Yb é%éaﬁngﬁ & agbﬁuﬁﬁe %gﬁe e?g(lor worg%hs
i aikhetdikr e€t ta. pebmendlcular to the axis of the
handle of the tool) of 34 mm _In,an alternative

enbodi ment TR the 10T eRpFE9Ederbadineari hBechprert ynd second

bHBl@L§Q bacreasgfastae. sph@%xﬁh&skoéﬂgrsQEOEQchohE%ES
and the spherical roller each™ have a di ameter of

ndnamHEerhofd4rmmLethhashardlanéﬁer 2§fh8snﬁ1dnhaeter of 6

i nner _pody_has i a t out er

b8y E§§ %ﬁnSEtngg ra %F nnLﬁEX|nu2?mFﬁfh PR the
tbﬁtékrssayomopaa@eadi6utaﬁd50wbhala§|alaﬁetbe hdadEGWLdth
of the tool) of 40 nm The 40 nm head width all ows

f bp Eheb@%§eﬁFlansaaapénﬁaFﬁlﬁﬁcﬁ°(Eée7aﬁﬁf_BSr&h?ohandle
aGEOPRRIBLS:1 § OBt 3R4ART NEL! 2hNGAc3AHALE A" L¥BoRiAGKe, wien
Ina preferreéed odi nent “the cam surfaces are
aimﬁﬂgeddsmoaaabeahenbochpag10&,tbetfaﬁsb ﬁucthhséd size,

rojlers e spherlc | er

P Elertorpd BRaPmAeTolSTe 9o0 LhE SObEELSA ol ler each
rghbera &QéﬂeEéHUbEaﬁeﬂHS|EhelEhh%dpESﬁQéEeﬁabhatdﬁaﬁeter
smaller first and second 25 rollers 22, 24 becone

seBsBammi athy LoeredbpArshast hadieneterap§er3t mmydand the

| b t I
L85 B RREHR SUPRLAE. hEbbbcher 2R IRRRLALL Ysocn 1n
| aRé. dIhechbﬂrbeabendhba&aﬂltohahengxaslafgehechahaab of

area wWth the stop portion 20b of caqrres 30 _cam
shReak8o5bachint P eiagi RSl 48t ™™y EF§da§192 FFEgWFvgor a

eﬂgrétQP aPESMSEE'HQ1§n§H@h|g§§ .beinRy 8BRLI ed RheLWRRBdate a
first tothird rollers 22, 24, 26 and the

reSQB@@rﬁeheéﬁw199hfaqesr§4driyeablgsh: It will be

appreci.at edpf hat . L 0g. Y0, £00:4534 8ddre PLAL AVZR03(.00492L 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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- 27 sequential locking of the rollers occurs in
extrenely quick succession: the last roller to | ock

wowdos/otg1sso only a fraction of a degree behi nPICT/AB2003/001057

first. in the described preferred enbodi nent, the

larger 5 third roller 26 éhéﬁbés about a sixth of a
degree after. the first .and ond rollers. 22, 24-a
ARG Ao ofF S e e ity rertty
dagrae dii@issidie: gofidas f11de tamesek fWLEF ddlaso only
16a, 18a, 20a, taking into account_ the dianmeters of

thénantian o a Aeonms bebimd Sike dilr Yt her rel evant
factors, S%ﬁb;ﬂ%%Fi%ﬁgg¥¥Hélﬂ#%fgrréd“%ﬂﬂga§héﬂyy:éﬂ% larger

by the spring 7 di'ctate the exact angul ar
dilsiptch oeyieldr 2t ngtbéoralsach a odixrh tof ®ndegpred rofer

tral t | ock i t] th ' .
TR D ST dRELERR e 4 heih g e igal
Aoling 0l l&idacds Péss 2oharkhd 5f i ) @edF&del el Ckrhe

succession, and the camsurfaces are inclined only a
frae £ ideqy el the camtsunfacrt ke oflehe I8 est® Veking

Ay Sd A e 2MWs &g{fg%@w Hedal 185 22, 26 21
Wi C engage: . earlTer etween the cam surfaces 14a,
Ha aily tdhedd reevaodfad)ray |dudte of the magleitwde of
m cronmeters and, should be readily absorbed by, th

a4 PR ) s SREATR2 Harfiye 1 diRFate the
rald & %ﬁuﬁﬁ%i@ﬂ%&@fremé@wi%ﬂéxéﬁRer to

advant age of this sequential |ocking of the
residaares fizon ratngusial vieo andlddhed IRk ienf an@ the

:?E%%fr;?sc}]i%egﬁﬁggc S:‘Fg%/rlll dbet%j V\Jﬁz‘chpioclfletd.d a auéQ e .enga %nent

erances’ of € nechani sm a

tde s Vo Esk |2 Ki g, 261 i N ideirodxtdéme Bhapescland
di nrensi ons of the various elenents 30 of_ fhe

RPN i TR SWHIRSARUTE witFLined only a few

a9 AL ANC s Pf1n {CAR S ORI ISE B AU @M edbbkd Herary only

operation of the nechani sm checked by conputer
ss gt izon def oranpressioncf drhofrehkens chani 2mwhich

%ﬁw%ﬁ%ﬁ%gwentﬁéemggoéﬁ1s§&x5t5aces l4a, l6a 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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- 28 a prototype, it may be of assistance to provide
an inner body which is slightly oversized and then

wQ@radosiby reduce the dianeter of the inner bpdAD003/001057

machining until the desired fit and interaction
between the parts is achieved8 5 The inner body 30 has

a square cylindrical b 34 th th h. Th

By IAERA e horte TAY (RS S AREP ST TR E WIS b o e
%&3“ _ Gv‘/v}gféﬁ/e.igﬂé:!ﬁ?my Bve I | dhd i H1e ShaddEly reduce
sl i dea

bl e square drive block 56 includes a releasable
tdek idigmederam s hhia dnrer dradwbn marhiying witbhlthe

t ent s on _its . axi V. ext.endi f The; .
glgetséLn < %ta?ien ér e ngt)l%nxgal ﬁlnoq%(ﬁe%%l%e ﬁ%aa%%; l%ﬂ%éhleved'
are resili and Vireasabdyo 33t dad & isghidne prydlichdfidals bore
surface. The ball detents 58 releas bJ(_}/asi1 ck into .

Pl dde R e e ctiRRe %‘%@é?sé@’]@@‘?’%(‘s 3%?1‘7‘? mFidre

Daaliddd ol d e Rore 3 sadiatsdhier drdverdlwckeid64 5 as
retained in the bore 34 with part of the Iength of

tdteovdr ive Rilgole 5% . exPus atl 1idied lex pissear padri e fock 56
t.he drjve bl ock 56 .i dapted to.releasahly, ., ockingl
e % st BIAE AR e e

R At baia ddeehad |5 2bdetantsxidEr e aktdddieng faces.
action of a square drive block coupling to a socket

Gheothfehl dsfieniec® Rrasetdinngd 110 ddhe ST cherd:
Q)QIt S‘aeri %%sei ién %@ﬂeﬁ CLQ:S;i &yaﬂé1eslfdﬁ{éifdproud of its

per son. ore 34 extends all the way through the
isnefface?5 Ry 30,1 ahekdrtess 78 veeldaosddbB6 hegk binto place
fitted to the inner body 3 0 as to extend fromone .. .
S RTINS bty Sh i kS Thehin
SiHle gt end [ sslanendi tie Arivh el etk i36 i S destdfied Oin the

rotate the socket or tool piece in a clockw se or

dun 644 ofigdkmast dif dehs orength #f |thr Solwp kR
o i et 0L 5 SO0 o5 50
aam}i;ﬁmd ate mjkmism?lir nIdct}dnrrcgl}s crawplie iey i $c§qkea¢ |

(St e Lk W1 S b, 00T L8,
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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descri bed enbodi nents, other cross-sectional shapes

wobkoborsastoul d be provided, or attachnment to PCGDAU2003/001057
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pi eces to be driven could be via any other

appropriate connection. Al thofgh-it is 5 preferred

that the drive bl ock att hes to a.hore.34 .
igﬁgu?hrﬁuﬁﬂuPﬁE Pﬂﬁ@r oﬂﬁ §5°¥ﬁ§88|ﬁEangaégscrlbed

eQMbé@QﬁgntEn weheb thesBOEBcB84oh&1lr eRhaeedokybdre could be
suitably shaped cavity on either side of the inner

bnayv1dhﬁehomoapaacbmevpdéOatgph1paP0ﬁ§aﬁ§ be driven could
achangngbgehxg QggggPrlgte Lhystsahed hﬁtﬁbggﬁe§t is

e primary square bore
3ﬁréﬂefhedlﬁh&t bhdydribe hlpbkf&ttadhesbodiHEbbrefBA which
tool includes a secondary uare bore _90 for

g E&ode

rRREFFF nghEOtehpFRReitRPY BPAYe3BI § RERtShBNA) SBYisaged

a; st gndandehanghge SUCRsaSep3abEQVHYCH QQitdBly shaped
commercially avail abl e torque wenches and the |ike

Athwitmgonoahbberonide aftghquenmﬁgnbhdythahlpb wguld

h._whi ch
SBEPTRACLD ALnRHROCRoRBROSE BHCRGHIEA PrdrizrelioAE,

the given tRsquelustracaghed Pigexeseted3a audi BB | ¥n
by tripping of a handle 20 portion with an adjustable
seffihgpni Rot hhe REymaryoRguaret BPEge3tr dRckheolpRer body

CQBnegtsge¥9f%g8t%%?bd% efid B@ JBekeo1Us8c8:akBea secondary

benéfits o Is allows the torque wench
t sghereaskdrensa festrﬁceevlspaeecompéeaehtamwedrlve block

a ul ar on_of t an ossi bl e p055|m

R Ot pos ko haRdar d Brn e Bh e B Bhs gh SR0bRpY182a on
cedhler89h10i-heruti sgpbe vseduef reehtkekyanlintas like.
alternative enbodinent, the type of torgue sensitive

hahdpeipgr epaRectypncaf ¢ E@éauenwaeﬂshq Ebgtehsn a wrench
faﬁﬂﬁhtgflgagdgegﬁeghlegﬁqago 25409k skn @ecggdaggglgat@o a

one or nore aspects of present invention.
|erlsanhmambeﬁbbdtnwhichomhdlbete5|whbarthe Uhgenobbrque is

f Fi 1 but t t i ndi cat i. handlLe
CEeerRBRaoRLBToRREH sl EPURRbLY OOV B bBPERg, Oy hinale

2084 948172t RCINAA9Q3tAB1854etting) 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,
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- 30 the secondary bore 90 could be replaced by
sui tably shaped cavities. If the tool of Figures 3a

wane4Bis155 used with a normal torque wench, PCT/AUYNB/001057

be necessary to tolerate sone inaccuracy in the
torque applied, or to perforn?%one 5 re-calibration of
t e tor ue_wench in_order %o al | ow, f or %he effecilve

Pels °?ﬂaF¥nBPﬁec?8aFSE bentepiaraficBy suikehy shaped
t@svpuaary @sdtﬁaceagarasfb@isaraé 380ankbf 3bh€s used with a
di stance between the primary and secondary bores 34,
9@or@alsh9rqueowpaneb,tettMGghéngphneceﬁhéryorQuéolerate

nch. ny a be s
(ESRE P RE Ead) BV RATESLEREY REERNAY, Mol olBebEBbh come
mtéhcﬁniaﬁetﬁbﬁnsbesheltoﬂayeberbﬂanfiﬁlakdé@ abtamhow for
a square drive tool to the tool of Figures 3a an

fB?e %FF%?Fhﬁethﬁcﬁﬁ@F% or %ﬁ%gHBnHF%aRF@hb¥e§B§c@1FBance

therd,08h tie % 1ﬁ£§§05h&eL¥c$ﬁ&Q£§eﬂbPQstB@ hgpdl exf the

Referring to Figure 3b, the inner and outer bodies

3@1sﬂ@naeeb¢QWaeneﬂheogeiherybgndoseconénbxrbogéa 34, 90 is
ich are fashi on.

bl
GtrbheSopgfed: LArER, L 8ot SE L8R, EahaiS siBenrh ppadte

ARy echat €dr20ybyréheegkirii ®dpadgngssee. A preferred
enbodi nent includes first and second circul ar seal s

96a, 96b with @ktEhrl seFerfrranesei Yht1s sphackimited to
tggebﬁi 3 or&@eg%ggﬂﬁgessetIfn&%yrﬁépﬁgﬁeggcﬂéiatoeggtach
faces o e | nner respect Ive groove

i @ s@@arevérlwenbeos dath&4booThef 2Bigenés 98aan86db for

se the i ner to the ver, nenbers 94a 94D,
"Shiating (he 2BoLe, oF 5he g e G IR RS BaeP B SO coor
| 5t e& PabceDPPDPENESgE RO £X t €h8ahak@NEAM Nants such as
dust and even water. The arrangenent of one such sea

96a is shAwLerringure Biqurs cwot%vw%%e%o@%s@m

ttzo&”f Eig 6”61% rd hfeégﬂédgéggegﬁ’% &B@L?rxﬁg [ ¥elD 94a,
orm of rings and forme ro a maferi such

a%4la wieiéh én@rataacngdpimsamg sultabhenﬁmshEGn, mhbthons

is durabl enou t0o W thstan %@g se bet wee '

tHRT r2FERTRRTRC Vi 2B/ B1%IES 0%Hd 1’6%7""‘1’1”7‘3"1‘3“:‘3‘5l

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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- 31 noving parts. The enbodinent of Fig. 4
illustrates how well suited the structure of sone

w@e@hergiesl enbodi nents may be, for provision BET/a82003/001057

therein. In sonme cases, it would be possible to
incorporate sinmlar sealing methods 5 into other types
of torque transm.ssio chani s and 00} s,

TR R P o o R TP Ghd P & PhRustrates how

AL BNGAMBIE S SHENs@SudOBE bf SME NSt FOLKEL YMBHENRSnt s
Fromthe teaching of this docunent, the skilled person

way ke femn mppresierioh talwvrhereiroul Bnpeome cases, it

i . ¢ Cve .
L B FLOI 0 Sl LELRPLLY S SO TR noas
alites nethere twpdodfretdrole abtatispies ¢ ¥ amsnedchamhsms and
mechani sm 501, . This enbodi mrent differs f%om t he

neRe B mgurrrRrant el RS i P RIS TRT d
[ECESSyadnt SCALEE JeNEESdd Vil SrDEINEE N G d O NBFeORYs

530 and an el ongate handl e portion 592 includes first
tRrdourhd reiding sPbathboelocsreet, Beeoshilledspennen

52 of mhich is of greater dianmeter. than other .
b A SR M ERE L BIE s QDA € qgnievea.
ci rcunf er erienife thestidwnerab o s3tht ikhe anhatlingid 20 a
of Figure 5 includes first_and second secondary_ bores .
S9trl - SR R 49E 19RA 194 ST0BorkRsbeding 3 RtEegpative

L8 o d RAHE &f ANSBSFLO: PREOANY SR P e 2 1 i $6LONArhi s

590b 1s spaced a considerable distance fromthe
t lopdineran sii £82110n frewh arhs nerdddd ohemty eheFhawmdee 1 to 3b

portion 592.. 25 The, end of the | e portion 59
BT S0 ST 3 (R e STt LY 1 S| SfRearly
NBSthPdwss M OnhaE | BEES S0 andldy e PXiGRE: Ngatalé tyortion
599 for receipt of a drive elenent of the sane

it ritoides Fstrie L arehmel gre P ity bofdes 526¢,
5.:%)6"'& %ﬁ?o.geﬁée &g@pgféd%t&f ALY & s Tg'f Sgleé@péfsdiameter
sul tabl e 30 ext 10a

ensi on handl es (see e.g. Figures
arithr Cihheo Dhelldor B2, codki B2l whidh tdme hepaited around

paortion 592. Figures_6a to, 6e show f er enbodi.nents
ot | SIS RTIRE (e HPTr D YT DRy embodisent
| ek furansl MR R 048155 T/ MESMB/ YO Tary 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



- 32 each including an axially extending cavity, as
shown in the respective end views, for connection to

warooexisssi on handle. It will also be noted tPEE/AUR®3/001057
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covers 694 of the wvarious enbodinents extend close to
the bores 634 of the 5 innér 3Bodi es (not shown)

provi di.n attractive pearan and_adequat e

0TBF PapRoFSARSC BB6 PHE8A LEn S KA A RTe s RGGY - ( RSt Showm in
Shﬁéﬂ}ebﬁeﬁaibéiEﬁﬁevﬂéﬂﬁiSE@& ebnseakson( ket ashewtknsion
bet ween these parts. gures 7a to 7d show further
eﬁﬁﬁéﬂﬁent§tWWPﬁl a2dsai Preprefedappesr &R€eSOVETENE9E f the

FbQHESﬁSGQngdﬁﬁentE'QHEéﬁd7élB§e7@o'@ﬁ%“?%res 634 of the

di nensions, by way of exanple only, to illustrate t
sineerobodhessdget shbwdonpmbgldEnguaa datiracaipkan

vi ew of an enb di nt of a neraII
BBPEAERBAe08Y. BREGratry P IaReAE Ghe; BoNarokesEpa an

bxnﬁb&SBOapd(ﬁseoaﬁoahy0toptae1&1%at%1ﬁro$hglwak%f8$ga1s
i ncludes a central body portion 816, in which is

pKthdébounéab?FVGSESthhS§hpﬁ§t§|nen3|oned suitably

for recel by ol8, 051 veo o) 8TERD (PL DN, 0N ARGLDCEs cn

tool (not ure an- VI ew of
egahaderent abpaarhﬁebsheadthgeaebalFﬁgd&ébgﬁatea 860a

i ncl udi ng_an i nner bodg 830 havi.ng a square bore 834
tﬁé?é?ﬁ?ou@htoTﬂ@ iBgiu ﬁeQ&m866é°HFsoanUFEd8§ gxample

SSﬁQQdaEM QQEEs@?Qt@”@h@”sééb@'ofahhéﬁgﬁﬁﬁh BRbLESRent s .
fhe functions of which w |l be 25 appreciated

fronmthe abEvguUes&alpslenplehavnﬁg 06 aphembodiment of a

LR AT R R T L SIL R

f ar gbkdr sye begl et 9h8, seboal p3v3h8puﬁehs¢9,58nh. The
square in cross_30 section and which includes a _first .
b¥pkedBi@ningbydescat eRBFRGLT POAVORETELAR BR&redP WREChR is

ﬁp??GSHQdSE"EL@EthEXQ wﬁh@ﬁeﬁg 3§§en§§¥h@ﬁ §u§€89ﬁ9 for

a etent 954, extending fromthe other sid

t becedbt YO 2004i0£8¢58mPAY/ ABRO0ShOBRD5BE 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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- 33 The first drive elenent 950 is attached to an
outer body 956 of a torque transm ssion nechani sm and

wo h@4pesaehd drive el enent 953 is attached to POI/ADZ®B/001057

body 958 of the torque transnission device. The outer
body 956 and inner 5 body 958%my interact, and be

structyred,. sim t he r espondi arts_of

ot her @?‘r%o%’rﬁ'ht ’d‘é%c?f eé:%é A nl??gbiéo an outex
AP CY 3¢ ek thatotfis eﬁ&@ﬁli@moﬁ hﬁé@ﬁ&ﬁﬂsm PARYI €8S second
an "in-line drive" whereby torque applied in a first

d’rlfﬂe‘fﬁlﬂﬁlﬁ%“t ¥ iFstaetashed OS50 {rnge hedy 958 of the
u té:{sagn églleor?eé: §| er‘ﬁ% %@? r%{)dggé@é qaltll'?d inner

d I'n t e opposite direction
tbahe 38 enhy fimoredtduet f |ausd Ioks | sreredewnead , %ﬂnibaﬂne to the
second dric¥ el ement In use the rotational .
F PR TRIPH P MR TS For ‘Jéelfm?}“b‘i “b"é“‘f?a RATTtRed herein.

fronya drbd i 446208 D ed hensl | M1 €| SIBEG SmedSOchdrdedPe

a driven one of the drive elenents 950, 953 may be
detaridere by et ldane r@rm'brwh#retbﬁe eorgee cippbied in a

PP ldingd @5 e fridl no GLEIes gk i i s
driven: elenen . 1'nuse, (assumng ?hat

t&mﬂsmiu—?&i itSo hﬂwgsetsaa@a Véldhndde @53 s Wit tdetshtdye

elenents in a vertical orjentation), the torque

FRRsHR] tihg-he reRRITT e et ien stt bl MRF dRdsTaRpmitted
\¥yéﬁ]ﬁﬁy f%kgﬁ)&g¥%érgiéﬁgﬂt éggltéttﬂgléeéﬁhd drive

appreci ated that the tool 900 provides a 25 one-way
teokegremntt rRMI Lt ng devi ce which may be placed for

le b d
e’ d L e oA AR A TR R BhaCh dh e may

t¥e tﬁﬂfﬁéﬁittéd)fﬂttﬁn 1) OReriy adndnst tthde atiwh elements
between suitable tools. The in-line tool 900 thus

P B £ omsticiv e nmi St JoltoRASIGHET 950, 953
GV U | 4 AofH ol P B %&a&éwtwﬁ&m%me ChHED elements

into a drive train i'ncluding & one-way clutch. Figure
IR0 ,sHBE i twoadd endiles deineimad | gl elesnigreeice w00 is the

é%ﬁl.l udi %l,%neg%r/ A%}Sg-%idlgg &shee, fPrsrrs]uc}nlng 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

- 34 a generally cylindrical rod. The tool handle
1000 includes at a first end thereof an axial cavity

waemaossids a radial through bore 1020, each beP@yAU2003/001057

suitably dinmensioned to receive a drive elenment. In
this enbodi ment, the axial 5*avity 1010 and the

t hr ough re are. e qguar Crosssy ect
ih&f "%'?}r}i %’ri“é’h%? S‘Joleroci Blflfﬁher Sl m #fe ]a%a&al
biareL i) dts Provisteceri tHePdBldry QETET atapifyt 1610 and a

the tool handle. At a second end of the tool handle
reebial ttherqugls l?ﬂ-’tﬁlljdb'%)ora wlb hpine SHeminty digensioned

/
de’@'x%% %S/ 8%:814 J‘C&e a@%‘b%ilals’&ad% : eng MBle axial

Ive el ement inel es a ftirst 1042
arawai thacdeo 1t esrr&i)ftlie)rthmaqh domecdroreach csquasns tiabl@eross-

cavity of_ a tool ec (not sh Th [ ..
SRS TR0 T, (ot S S I { o TR T ody e
10056 of gdie tao f@%&dﬁ& e ]aﬁuaa}pié/mlr Menth . part of

The male drive el ement 1040 may be resiliently
rtdteni trredl ihprshler | Xt & | erc 9T m@rp#ttlv% t%‘?ﬂa%}a&?dle 1000,

t h dy 100
0435, TR, 000 Bl ISR, lodo RIS 5 3/

104h — V8 15 orf GFEd e N sy y ITtdenﬁaleailrﬂsﬂé)GeMnémE 1040
mai n body 20 1005. Fi ure 10b shows an a*tern tive
tilusatie Biostr idRERE F042 gt aF 3SR st %ﬁeg%‘t for

2! &m{ﬂé% s tEh R SHUSE € tool piece
cross-sectional -mal e drive elenment 1054 at one end

ttmtedhovﬁﬁﬂe- drihee res legredntivi Sl eémentude®t @ D5 miwotally

d f he
e%%]‘}&]% con a %ﬁrglt efé%spanner}?ﬁl%%o%?l%hﬂ?amooo by

Sﬁfﬁﬁﬁﬁhfﬂiﬂn£0§&EEtTﬁé ﬁ&ﬂéﬂdrr&égdlémémﬁ)1GAElmay be
partial cross-sectional view of an enbodj nent of a

tmﬁllllmut#m Y ¥nadn 01 20 rPTERARNRR 1BRiFR it 1s
C%‘I 'da?ls WHEE 'n‘[@:ﬂ; ﬂédfl i@éﬂ%h’::@f@ﬂé@i&? of a second

anism For clarity, y some of the recesses and
rod1lerédetaart shodhi,. Ideatedlon Mchedesladoiverelyegnt 1040,

0 S PERRLE LAl S e S S 0 ey
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



- 35 hexagonal cross-section bore 1134 therethrough.
Since the bore 1134 is hexagonal and the inner body

wQa®d/o18s55 general ly circular, it will be apprerCEHABR003/001057
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that the wall thickness of the inner body 1130 is
(excluding the effect 5 of én?srécesses) greater in

ty of th t f ides, of t .
HOEUERAT bEF -1 139°ERaR Po Bt Aot SPRPRIEY  of StRge the

cpbper $1891 ivenbrxggnaal aharehélsﬂneifhbsdy Liza gkven
m ni mrum wal |t hi ckness of the inner body 1130 is
r@aﬂ??éﬁlylﬁlﬁFﬂéirtolErU@FHeb?héPPﬁaEFﬁéﬁdsFPéﬁgFHe wall .

19h19§£§sé5?§cﬁﬂg FAnBEOKLAS haBEeE sl @CLSSRSihE LHE effect

vicinity e centres of the sides of the hexagona
bof eady 3Pecebans) ngthatercini theoticheityr nér theThestres of

f t h | b 1
oot SRaraeE She MearoratbeRoT9,0trh ERaR1LE, LB AP bhe
ofitheicenbrecné tbenskdeorapHel heghgand1SB628d1134. Thus,

smal l er recesses 1142, 1144 on respective first and
sé@oﬂdglgﬁﬂeﬁlaimﬂnewﬁélg§h1¢566§§ 9@49heTh§nP5r§@¢Y 1130

rece [ I

[Ficriqlitty, ' b0srrcbopaatiad Lok 1R300, LEtepgen.
fthéfeaﬂd secpadtdOpsouiier Lapbber seddéS58esl1ibdthet vicinity
w [l be appreciated that, the recesses 1140,
13ﬁ4t%?ecﬁ?55?ﬂeangPﬂ Eéﬁ?ssﬂffEE%shﬁﬁ?gﬂnaFc%SFE 1130

tpRLnophYrROevHEL RELL08F0EnE ebathygs rotation of the
i nner body 1130 and outer body 1110 is facilitated.

The rol | er STHUS0, fqusgach 1sudpeaf Blyaiperagonal bore 1130
| ERRCSRhAE Sa SULLFGRRL0L {he Lecessesslithy o,

ag aih circu race fo
Iﬁﬂ@inﬂﬂ&loflﬁﬂé eénthe eﬂtEhebQﬂﬁelléﬁd fhfstohh&rSecond
coul d be spherical or [indrical. Needle rollers

corHleE E%%ﬂss?ﬁu§14?he %ﬁﬁoﬂ?nﬁﬁfpﬁ?tFYEUFérFFband second

PLOYLLeS abhe 3Pa£H0PdLARALS T D1 YbL Chrhbe1 ke 89598858 1140
provided in the inner body 1130. Figures 1llc and 11d

stoelgdaenat langey rallernidlbQeandbbbenBirgtopnd agcond
SPADPPLR LOELydLng, Y, 20044 Q18122 EETE AeP030804024na
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
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- 36 enbodi nents of torque transm ssion nmechanisns in
accordance with aspects of the present invention in

woki0si018151 | ers are provided in recesses in theCDAUR003/001057

body and the rollers are spaced about the periphery
of the inner body 5 such th'at3§a‘rger rollers, in

| ar.ger. recesses,. are provi ded. ener. al | bet ween t he
[ I"nﬂgek?élb s (ﬂQ g

SR A 2E PR S PEFTT O of The Tespect Ve

sHeddiidncd hei siitddpsct 91 bLrshartre Pt efmbdyt Deedie which
rollers and the larger_ rollers may  be all cylindrical
rRHASS (HR RIS 11 SpFRffealino-hel peier Bedy and the

Sﬁfm' ' ddE Dot CORDI PR oSROEL] A2
cy md‘#gl]c{;l&r%ﬁ ers, a%@%homm ng]%t. |gu€% ?le. Eg%%eopgody
theclentiodi Netgenfrdleres idblaidder anecddskes nckoeleprovided

td t, inthe,f f b ,
ESRRTA TN (IO SRR EoT IS GUpRY PY o bR PYELion of
et et s o el NgFad 0ot s . Theise S0 FERS Bl & s 4 PE

spanners need not be nuch larger in size than a

dorRkaidoiial needte spahirys e el3rEendir 1 onal may be

V. . - I IS I :
SR L S S PRSI (Rt o
2blleasd, one slaswgerin drigurdabla ol aaretenbiha ghdh yo £
greater _than_doup]e_ the dia er of the smal]er_.
ri;rlreewaloran%o%w@e?dlfh%a% T 5| YR (8 Figure 11d.
di ameters mebeor didd elaimestid fr etqarodi 1INt Bic and
Fi gure 12a shows an enbodi nent of a socket-like 25

toel igerarde |y crwiegtien 0200, ithitre hEerm ofrersdpgre
lindrical .socket portion ' .
el evatien 1 nha | g%rigoﬁ%b nv\%l% %’geﬁgfzz‘? %Wdeés&aéfl fjrrl1 et-fo b%d%/rlve

it aof airpichet rassi S STivEs erpaiitesd Berargl Gf tolhg
connection portion 1260 whjch inc)udes an outer body

(FRAGIGIvHCRA 2P% gy 1359 R BRI ®m  The
'Jmﬁfeﬂlﬂd:\hahz%ﬂé &%ﬁ{@f,l You ot Ve 6 EHd® ¢ Yonal

| ocated in the socket portion 1220 and extends al ong
apbrandiams e a neomy ot lutgh dnefhamesmsocketti®rt i on

158050 TS 4 00Le SONNRELL N POLLd O 4 200 A FA0AL OI8O
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
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
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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- 37 includes a wall 1274 which extends around the
socket portion 1220 at a generally axially centra

W@oootiots155 t her eof , where a wai st is fornmed i n PEIEFAU2003/001057

socket portion 1220 so that e i nner body 1230 has a
smal | er dianeter 5 than the socket portion 1220 as a

PRReTATT 18 GAFL 1574 s BhOURLRR, A ButRTERE soffee

w@¢5ﬁloﬁ012MQtaanaogéﬁérahlyphgialbf céhérumlboiEién
does not extend far Zond the outside of the socket
peReT /Pt 4 2PRer AN | AL stiF f SeEmed 251 oFhe hEoTheE pRRET1O1

PPS4 6 0o 1280 | 81 0% ABOrSBo8F 1936CLLEVE 8mbSLENgiameter
such as a nut, bolt-head or the like, in the sane
nelee r tha sseohet kpowhisocke?. aghe wheke- bo@hig2Bacilitates

ext ends. cl osger the_so t 1
PRV HoEL t Pe n%%rpagﬁréggéogiﬁiu% orn1§%i|%?2%ng?n be
Shopt teri1gbiedd iR uhe, wdbsEansengnge aheoeﬂdrsyéfﬂpnery of
of a fastener such as a nut, bolt-head or the lik
Tﬁ@% W¢1¥s%zﬁﬁddgﬁﬁoﬂﬂth§F%ﬂ@rfa?e%%¥9?ﬂgtE§v?FF%éde of

regsphe a ecen

STES sk Pe RO P2 2N [ CRRCERRUE bl Eatenffag R Ehe

1§aﬁk@tepcnnnentkﬂzbela tenned| sboase ﬂasneéelwhlchfastener,

tends_through th body. 1230, _Th
IR GHF 19984 n O RECRERE P ONDER T4 (S ek PEntFRg manner

axk abdile Bhbwh NBo¥R¥tEher ehlr oHghr BbEPWLRY00EREBAESNC1oser
of, for exanple nuts on long threaded shaft, as the

the ctllecexshafef wWhe axekall PArbigh LA20sbhretdpestFbp inner
1;@9 %é JEEZ lfggﬁngﬁtiﬂgepﬁgilQﬂo&f&grlaﬁkggeslﬂ use,
connectr on onnection to another tool or

t ©h eﬁ@ﬂdéethenehﬂesﬁnfatefoﬁ sqﬁaSEenenssushcasoa nut,
bore 1290. The gart of the conpection gortlon 1

WP EH Rere ufestifiel 1B e TBYH. nHETE L ARCKSREPPS ??F%ﬂer
1292 i 5 @%&fﬂﬂéSBQzﬁwrtmgﬁsfaﬁawfbﬁma5|syo£egﬁsctlve
socket portion of the tool 1200 than the wall 1274
whixst exndnsiecarduatds hef| hher sogbay RoBbioFhd22@e| The
connec n ti 2 ( C

SRS ELR R E2pe aPe (PObAZeEbA bl o bR Ry e 1234
REHI AU20:084 004 ObHrough 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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- 38 (not shown) each of which includes a respective
roller 1271, 1272 therein. At |east one roller 1272

wokodlo181Ss | ocated in a recess in the thick waPCT/AU2003/001057

portion 1292 has a greater 5 _djaneter than at |east

one roller 1271 which is located in a recess in the
LHAN SR WA et of Lt dih :Q'Ec £cl af ééf{@%ti@u
f@*eg%ng d}escrlpt?onw%at the larger ro %r 272 ca%r
27 Inc| LRI whédwin. | ncreasi ng the worki ng di aneter of

the tool and w t hout reducing t wal.l. thi.ckness .
beyond a 1Y tSiE 2 ﬁoﬁil(e‘, b@?ﬁjé"g‘ iS5 AWAgbrin 2
iFeedd) GKhPHRIiON w11 oeidn 1301 Miss CONdLdcdPe
“"thicker" wall portion is thicker when the effect or

dianeteas Yian Rt keast yone roklerie?7 Y hitigl igtlocated in

"1 hi ey d V4 wer i pr.ese .
Gt i I pnidndt S P U IO W P Spreciatea
i frtcan athno Ui r ddei rice e s igp t i kitests e ldwgewl toller 1272
(that is, the actual thickness of the |east 1hick,

G R YR WIFRMRE ARSERasing the WoRkiRg Hypgter of

Rée RQOAN 6t E it uL Needdd Glhagse Afaihatiiess Wddond a
1274. The rollers 1271, 1272 interact with cam

Sinleardsle 2oingft t Heeqawes s il Whaadtidre dmrertiodyer

123Q .by | ocki,n we t.hemto pnrevent, rel.ative .,
R A L S TR N S B A T
dfteidat erdni ekt afiéwthe tf YV idle thidithewy of the
torque transm_ssjon nmechanjsm_ The socket portion

PR 5% femrratydedy hat it dboirulfd Reandbsekerthif the
nds 4l aldey LUQUah thg uaiste tenagfg&f offtthd Eavity on

irection in which a fastener may be driven is
ddteerwrllledis Byaken cintaxiadcemt dfhe heersoigkiets padridloress of

20 i used. .Fi.gur 13 and 14 .shqw schemmt.i.cal \
artant n&g‘atoflgsr'oﬁﬁ% sac}n%]ré: LT tclbetjlia“yabset thick
gt die tel 18 Gire ndldl v iin iy RO wies ckda td diddht be
The enbodi ment of = Fiqure 13 includes first to seventh

Smalgrsitaetdan dhrertdrighngas mf ithe thiedsr rptlerk274.

1311 t0,13_1r¥1esr}%qq%rsci1rz%rrf Qe isald) RAOURE AR am surfaces
arcuat e thinner wall portion WO 2004/018155
PET/tAe2 A 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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- 39 1374 of an outer body 1310 in respective
recesses, and first to fifth |arger dianeter

wapienisiss rollers 1321 to 1325 | ocated i n r ePE€FAEI003/01057

a thicker wall portion 1392 which, in use, is

general |y between an inner b%%y 1330 and 5 a handl e
not shown). it wll E ﬁprec lated that _althou h noh
RoGnof n2BePutPreReAYof 3tRe IPoFPEPSCE3YE £§°°F5E7 aRd

%%%&tt eolﬁgﬁtﬂaxahsgteer ashmdith LpBereca3seslaeds llBIZQr to
body 1330 to provide a one-way torque transm ssion

W§@ﬁah95ﬁte@01ﬁlgeFeS§¢S|Fpu§tF§ﬂ§§e§cW§%&tP@EFP?naﬁ392
|nent \M th san al t fLgut
WgFFg gene%S&?%an?V%gﬁ LUl Egﬁy 1330 and

f s andSréecéss ustrat e I gure
i3nathecenhodi eRBNOL Etgwﬁellbedlaiobmﬁamm thet
enbodi nent of Figure 13 in_ that _it | udes._only
phfbeuphyr ger §Bﬁ@Pl&8ldF6PPér§af22ff f e1 597 1e¥52334q to

haghudgy QBbﬁr@%rlgﬁ%'Rg&'Qﬁke&QEEehl%$2%heb&@%%@s@% and
spring 1425 towards a narrower circunferential end of

annerebde42630Th9 ppevatieon ohetMay &eFodiersFRnsSEGFsion
gnderstood froma considerati on of enbodi nents
B@g PPBER -above. Alternative enbodi ments which are 20

simlar bugighkB springubtasedscybhefiaktdahlogl har embodiment
substituted for the spherical rollers, are envisaged.
wnth|§npaéﬁewpéﬁlwe FREEGGETAtiOBaOf FRd 1pIFe PPty FeCesses

Egl ﬁ 911@% 3t el §50?%g@§edQ§CTIQ%Q @mgﬂaxﬂdhﬂMdﬂ

apprec iate t hat e the enbodi ment of Figures
ﬁagamd 9la, dhﬁée%% éwbmdmhenbmb@ﬂlﬁe@@r@§ Filgure 14 in that

a||QMI electlgﬁ of .t he dlrectlo% m@;ch tooI421

BitedBCdPILSEs PRI TRARShd 3F T e FPRH ESISH ot 4P

qibent aiban 1efa tike1uaels an 1gxeeld @arlnlﬂdms:auelﬁoau@i 1424
that at least a preferred enbodinent of a tqo

bn@B&dlhg ehePrdngud4RBakomegdiSoR MG MSHafigmunferential
desct 'f d 1as Advanages Vel £aliSd B ¢80 enfididaithe

mechani sns to transmt torque. Perceived

admabéagaﬁenmﬂo@def&bm folclomsiidigratian odt smboddments
locﬁk% he@ggn%&tggga%wyg'éﬂgo%ggékgislilch 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
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gi ven nunber of teeth, and nmay occur in |ess than one
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0.5 degrees, of relative rotation between the bodies.
5 That the arrangenent of prefrred enbodi nents is
harder wearin than a t){)(pl cal correspondi ng ratchet

Ss ¥ GY° VoAb @FPViS iRtk of 12 (Figrarp fpmber
bear ivyk el Ry %éta\e%&@sirﬁqreaé@ i Qi&f&?gfeoéfé&p%@qn the

to a ratchet paw) and may be manufacture
smqﬁblmef@mdalﬂn@memtssunf adboutardénategratesy,i alfs.

Thi Qrolog%stﬁtoolﬂlfe ang: g) s the risk of

i Ay TR 58 PSEeSGt HESreed for regul ar

mai nt enancematt ket G@ranbeadntThe brelrdiard RasnoldwWents is

nmovi ng parts, also 15 increasing tool life and

déerees weardngt dharce tradrade fomre spavsling wadichetof
oﬂ% gﬁiﬁéf%¢on%9hbgr%&&1 %§a\”éiﬂgé)éf¥ éﬂ} %pad
e an e est O

smal ler roll érs spac "about” the r
th:eamnmcgum‘lememcts h;amauc@emﬂm:aﬂleadﬂmﬁkmmf(compared to

| udi th I t hout th
COnEBRGBE PRITagEsS oY Pe R e SoR: &5 SigrbLe

| Augamb1ke0 |a|n@1r/%rmsgﬁ'tfa@:%c eHdeM R infa il 3GAd 6] s8Wherf olongs
on the circunference. Use of one or nore roIIers nost

plt@pé{ dBife 2mdspleduices thel rdsk O\ﬁhulcmurm dhmough tieol
%r@of%]aaftﬁgah%eagtf%l% R»%”u %”S éatt):e GGl ‘6% A tool

sur fraces I Stribute protect ng
r blekké@r.s and cam surfaces from darmge F| gures 15a to

16b il ustrage an al ternat ive 30 enmbqdi mrent of a_tool
general |y dé8PghaPédhesdohasn&ridPRYIngnPartSr natEQe

enbedicnrnh Ok oa1t QLgee ahaaa%@x%%ls%g HRGRARISHLS01.
Thi s enbodi nent has nmany simlarities to enbodinents

desariipemenss-i er, which will be evident from WD
2004/ 018155‘1'1:1)9{;@9%99%/ 001

on 0950ne 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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- 41 inspection of the drawi ngs and which will not be
described in detail. However, it is worth noting that

wo bh@4esass 1500, |i ke sonme of the earlier enboPCTaOR®3/001057

i ncludes a secondary bore 1590 and an axially
extendi ng cavity 1599 5 to al4dw recei pt of a drive
el enent of another tool, The tool_ also has a drive

elRTRAAt 1B PN RS 52 EIREF ARt WRIGRsWEELtROR. Peflescribed

di i Vige & EMENtadadfed NCl Udes foreh Abdinsecrtd PRl tool
detents 1552, 1553 in order to allow the drive

el%tma.ntliloe beoree cof e¢1ye f¢aoebtwme¢nﬂeq¢i:sn@mhg, fimpiudes a
g%etchc%igl r¥ Sbore OIS&J] 0?% }%S}gi(.)é]hi}gl %’}%tggrrl%zterg? ?('é%\?ﬂy 1599

ransm sSsSi on

tid ection. rdd@igtordifiea td2sdN ShéfnteshadmSthdP0dodB. The
best illustrated in Figure 16a, and includes a

deark #150 Rag imdivive ?%ﬁmnvoo%%qgsl@l%dl% sl 1y
a&t}?ggrs cJ:EJ.eJn.ls ‘ﬂ%jydp}ﬁ]@ ef%%z?ytfﬁs(poﬁcf\?&é)s irst and

udes first, secon i nteracti on nenber
rmsiasbalﬁllzﬁetﬂéﬂjﬁs 1598, 963 Iin rcstda:ndtcsea:blm the dr:.ve

i nferaction nmenber esses 1516 nclu
DL VB 11T CToBHE SEcoed alen (o vt o Fom soirher
WH &, of R o SNDOSH BN s¥eeneralldw N:ﬁél&peeﬁ in

20 cross section (as best shown in Fig. 16b). Each of
theansmrstighes i ¥ epchenrienitrd dieestien.

1514, 1516 ctiv 'y

i nteraction %e%g)exquq'f's%%ea% %ZE fl?lén:ildtﬂk c;r:iqeésﬁale 1501 is best
sitel d s rd e riac tH o e e, ]&ﬁQAl,nc]]lﬁi?eﬂsA a T:jmé:l‘ulxb
recess 1518 includes a | arger i nt eractj.on nenber

AR h iR st a’} ter ARG Be e LEp et er
anshyR SR | ermiditarast sayehes idoRies Therdd) dbcond and

|nteract|on menber recess 1518 also includes a third

stﬁmmig rgeracihiqrh messtlhﬁr gﬁ‘ﬁft%sﬁ’r%ﬁ o714 n 151Ge 1lh. The
'ers]ttI ratc’t ?%co%é:ofnq: Slpr dnsez e 1525ce4§e$015¥\£4 ,l ;P_ﬁg

appreci at rom an un ers ah e earl ier

dﬁﬁdﬂrudlfckéﬁﬂmﬁmtﬁﬁélﬁtaﬂd]Sédﬁxﬁi acdd O sy SLEH3,

in _this, enbodi nent rollers, 1522, 1522A, 1524, 1524A,

15700 Whiting B0 fHve SRR HimRRty (37 % I4MRIGY 56 N-shaped in

xS T Q- Oord N NBLAOAUNURL 5 BTy AZADS! 0GR 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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- 42 springs 1523, 1525, 1527 (as shown in Figure
16a) in order to allowthe inner body 1530 to rotate

w0 pooa/0f§155t  direction with respect to the outRCT/BURNW3/001057

but to effectively prevent rotation of the inner body
1530 with 5 respect to the out?r-body 1510 in the
opposi te d| rection. Each respective,interaction

ERBERIT slabt e 19751 et Actafi $HOUP riR pEtervR 1o@ in order

POS t 4 P O KB 0 0kt rl?od* et 8¢ ©f tHEaBSSPRi At £Prst
recess. However, it wl noted that in this

edrboelt reon mmwm t1<53t1h¢ cuE87 Hodwr ebut to
SUPRLALLA L Yo S AL O WeL S, | VR DU ELRcL MED 1050 wien

er ac I on e S OVI SI on

stshadt | ©d | yhestsat ShtbS@yn P16 i m3tﬂé3apﬁ@sﬂ6§7difbction.
this enbodi nent allows each of the interaction
mermber s t o Eah drerRech e A ntAIR et nsrRay gmble to

f fa t f
irﬁ‘) élrr%%?&ft t surf‘gég]e%&gfﬁ%e&gtfél g%% %%rr?he

pions i desoartche mﬁ;sqsredataed P DX natledwyevsrx Hdegreks be
rcum‘erentlal rection wth re

f
vited St haDETR b S PHEbRaRT chi P 537
20 o1 Sl18d ¢ A0k AMODEI SBH 5 gt m&eﬁkimfm Wit the

arrangement can allow the inner and outer bodies to be
| ek el ntterackioe netkerdn | The Hereetwhen of

oFSE it AN Suof poXELBEEOPERL No OB TR s
t dasibod Trderite CElSls®gs %acxmodaﬂdﬁzstmpmhqmtém ansmibhert svetss

the strai ght cam ortlons 31 to 1537, _to allow
TRE ST e B iTE | T AR A o 1ok Bl Surtacs of the

idd.graction nenbers, and differences in angle of
adj acent camportions. in addition to the three

i nt eracti oﬂmmrwmmﬁa@amm flzntg gqypfaces of
stbro«':i:i h]t510 gp%%{glori%%g’ tJ\'IéW JJ;-]I'Q ht laQé:&l.:‘é)}?l ately

ne er LSS Es Fetar n respecidve
fs";I:Stdégkefé.BJrﬂﬂ‘brh @caiimummm&anﬂﬁré@tﬂ&ﬂ&uth respect
therein. The | ocation nenbers 1545 to 1548 WO
2‘504‘?%855?5'55 %/mm%ﬁansmlssn.on 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
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to the outer body 1510 and effectively prevent radia

worewees1s5s t hereof. In the preferred enbodi menPCT/AIZ003/001057
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| ocation nenbers 1545 to 1548 are rollers, and could
be either ball 5 bearings or éylindrical rollers. The
| ocati on nenber recesses are provided to retain the

| GERPPSTT fBfibdPEefo Pt 57 a i Residiieraredatde ¢ the

PLRtede yoay ABh of Lned i@ e dtQ V1S, |RGRIHRN AIRIIRAN Srovidment
wi Il thus be appreciated that in this 10 enbodi nent,
t lfdelreodt-i oAnothieh e riefiear edo pbbsdmendl, attihge 1dca ttilea

out er bod 10 a he provi.si on of | ow.frictiQn
cgﬁﬁégffoﬁségt%geﬁgﬁﬁeaf%hgp gﬁf’aﬁg%tﬁgu&gt§F §o&per pall
| Bea@itigle be abliowdsuksataridialdns .unimpeeded ard\wimmeinbir

the 1inner body relative to the outer body in the

f FeSESESSIRrEc PO idedptey Fddd By thife LHosadtiiosh meaks&ss to

1@&%hﬁ%bgl§&§e @QW%!%%neEh%u%e%ﬁﬁgh%ﬁﬁﬁ%e%ﬁ%ﬁ&ﬁﬁ quction

I nner y 1530 fromrotating relative to the outer

bady thelQocattibe meedexd .direction is provided by the
interaction_penbers, . 1522, :1522A, 1524, . 1524A, 1526A,
15266 1526 ARG LEnERHR 26 APBFRELPERAMERAT A8 EHHF
PeibbeRfehedlthe 122atidh F tH fiemeM LRlWMANRY kelative
performthese two functions allows a |ower friction

r Pathen csterhbodindb Woapd1 33e paaiisien: @f @hdopufariction
b LN flLr di, ' ) r [ .
cahnzatichl pblfebil helshfly Mooyl BB theer body in
pesdiel! eo RlloeXauplstantdadlliyounimpedes movehleatl ofmthe

_ rollgrs could be provided in

of on r nore .
cAPOEHRT BPEXt FELAGrS6vES SRSt RETER S’P%?u APakbeo £iERE

oWiebctRody i sPHe¥dERe bk Heha%cats oROfmiehibeRad 1825 to
that there is no interference between | ocation

nméatérs Hauevarer 4bei owclonhsmPreventdngekiep Laneke pody
couhg BeofLatLyaBAced ARgL! ol LAl LIRLILRIACNIB in che

ers. | ocati on nmenbers
cektopdr airentibnl har provddedn@pybehel igtenaltian meabers

used in_a_hicycle wheel, to praovide a low_ friction WD ,

2864P018235APCHPAGROGSREA10526R, 15268, 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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- 44 action. Although not preferred, it my be
possible to use |ocation nenbers such as sl eeves of

wo ow4fr8163 i on naterial, rather than roll ers. BCEAU2003/001057

i nteracti on nenbers are shown in this 5 enbodi nent as
bei ng roll ers However, it '1 §4p0'ssi bl e that ot her

shapes of era tion nmenb coul d, be used. .
BB o A i R Rt MAtodts Pl to use

I1Yda¢d®n dt{éﬂwaxesﬂtsdum‘f@g Ss1feddd SACLIWE MRIMIYS material,

interacting with suitably angled and positioned cans.

athen dhaw afadreas -erbodi ment, the interaction

menbers in d ' I er, n L

menbers 15 % %f%g%ﬂ)@yftcﬁ{r ee %1%53%51%t%r0%0 %e?:gl

(enMogTiaginito madydiaiss Ydi2ler €152 4{oukbRG() ,itonies woBvsible that

di ameter roI I err]&l nteracti on nenber 1526? and one

Heaqh IR M SRehskOeL

E@ﬁh:l’fé}lﬂcﬁre,' Shd ST d M H 'n@ﬁﬂé‘xalréﬂgissﬁﬁo@o@ﬁn"Enclude

long, and in use each locks by interacting with both

tdqteffree@p)@cmlméoemsr @fy mnmctfnaz;e mambane igdpracting with

runner,..and i.nt i.on e.or. nore adjacent

ISTSAEY SRS ers R lsooneconcirlsbute to 20 the

| ocki ng of r&;hehr&@s&@fs;rﬂda i qAiafetiy, e d eniedisrRitit ion

the interaction nmenbers may | ock sequenti all y vvlth

ligclyslg dwe Q%Iélﬁ’@“qq%%tr%ﬁrf n

'ﬁgg %rrsrq] 1106KIANG,  Std LNy %éé&er&aﬂe&rs The
shaped ‘springs 25 1523, 1525, 1527 provi de a

s(wnt@kﬁae:tmcas nfegriee-st L5343 ,0W524e lfrﬂﬁel) ,bamje B8 dimmeter

fr wheel effort.l essl W|t 510 .i n
e (et ReRatey My et oo, AR et dx
RIINRLS (tlQldél‘f&@ﬁﬂbrﬂblﬂéﬂbéﬁ \tLi-ZSZS@L)O.ndEdﬁh aRA 1gdediee

of novenent in the second direction. 30 Figures 17a to

enealdyr sivd ipdridae rndthifhnek0mpflopgognd in use each

H %ﬁ(;] 3 LTRE ANl Ao SR dHE
r}%g:{ﬁégs 17"'atte%{7l f% an Sh?e t he t ool ﬁég?e:nlerally dilt can
cfweglaaich(thh?@&nure arwoEX Nand nirpamEridmwith one or
spanner, WO 2 O Q1815 PCT/ ALIEDOOSI 001057

ore adjacen eraction 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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- 45 head 1701 at a first end thereof and a one-way
torque transm ssion nechanism 1702 at a second end

wo b@apefiss wi th  a--handl e portion 1792 ext endi PQI/AU2003/001057

t her ebet ween. The spanner head 1701 includes an open
connection 5 portion 1703 fo#3connection to a
hexagonal nut or bolt- head (not shown). Unlike other
sPaRftet 7 Atadt, at BarseRndc BhRrEEPE0RDHORt PBR-MAY] tiBESUS

feyanéhigggeh ﬁbéﬁén@éﬁh17@§aQEeQ tachhh ghQS%Lxrgefa with

de of a hexagonal fastener such as a nut
be}hahééd partmmpng7aBSEKtbuﬂnog oherhbeEWebnad

appl i ed t he glo. O co g eren hapes of
connect i on %ortl%%n%%ﬁ B ?ég i?ie?.?n gpen connection

fpstenens17bavEsg ebhfiecpebygesak BBARESnalUhukt okSbolt-
preferred that the connection portion includes a
skeafghRoki geovs) - noPelikpantharf sepnpRs Bpads, othg open

DQ&MEQB@ioﬂaﬁB?EEﬁu“@hEEu&QS f$§r59999§5h@e%9d5§ each,

adapted to fit e notion transm ssion nmechani sm
i sdapted tol fistraledeby £bgarsid8. ofhe hekagonal fastener

transm ssion  nech n's 17 2 i ncl udes an i nper body
R e A Bt BF BBbEyRITa0. A eV Iie LB Ry s gn of the
lD@é&dﬁﬁpﬁﬂeanﬁﬁéﬁétbon 8@ 88&?@& f&?EEéréﬂgosﬂﬁ%QE of
contains a first to fourth interaction menbers 1721

teonredtientpertdem epuld| berprovifedi heefitt Fonfasteners
%gfﬁ%fgéﬁé§ égfgggkgf éﬁ%%ggesb@tbi@SLng%regékpgd that
e -1 0N ne r

nt fecess InclTu
Sthalghmneaﬂi@ﬂrpOﬁﬂlaﬁSDﬁéBﬁ&dsMhthtﬁﬂﬁ@htnéﬁﬂéCfbﬁnmore

25 nenber d the pode of operation for allow n
iicia %%%y°€7%be 7ot aPt ePAtYIRRRD fﬂ%t%ﬁ?érw bﬁ? the

%&hﬁé& Rohy poeadipeshi 09 pat! be understood by
erence from the above descri bed enmbodi mrents. The

| nner nenbé?hQMlmstm$Wl@urm%@i€am7$Q 102 abs ebest

IVI hexagonal aste such as.a hut or
bgi%u%ead %gb%es% seengg %ﬁr%% ﬁ?% AP TS 1R
Wweddhasi sl 10 2Siddbudasl éﬂblﬂﬂéfhbﬂﬁf fmtar@ﬁ@ an outer
detal!s of F“&Eres 17c and 17d referred

PR - { D% i W Pty Vi Bboipeiades an interaction
3@5&&&?0%&%4%&40@720 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



- 46 spanner 1700 is provided with an adaptor socket,
generally designated 1800. The adaptor socket 1800

w@omgiost1ss of two separate el enents,, -nanely aPpGDake103/001057
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el enent 1810 and a securing el enent 1830. The socket
el enent 1810 has a bore 5 ext&Adrng t heret hrough. The

bore incl a narro ortion 1 11 which (s

oSRErEPry 105D SenPrrR trgs BL kb, R A AR Rk tn SRCHEE generally
Daébhgﬂa%8&21d©blne@hayaaab@bk Wbbke@nlabmt%bﬁéhsts of two
surface having, in cross-sectional view, a shape wth

t feRayateurlsmgassdetipfiehy @mépvke&pé%éyemﬁ a8flgr pndoa -
ggéégrEL | chg Eg%gggb%ed QﬁetQSEEﬁﬁkghgﬁgpk %2% ﬁ%% a bore

el ng sul recel ving hexagonal nut
t Betehliéng Phekrethgould.w Ghe porki dhchiidebe abanerbsea

generally l'i ndrjcal socket_wall ,portion_ 1813 which
hB%rﬁlaBnéPéilvhlsylFﬁdPFEﬁFa6&¥eF1§EPﬂaEelnTﬁ§°§80E8Ft1°n

wahd ROLLhep p8+8ida a@szaéganeerL?oa #3312 efichhan

bore constitute a driving portion for driving a
fastenaﬂl EnrfnpﬁghawengarnnmerOSposepbn03811voéWthe shape

i pt eracti,on 1814 with.an
o g? gur?a%e RRECRifSE §a%energl Ve %X?aaBﬁ ps in’a form

refiah: wmnmsseseebbgﬁlszhebputnbs&uekameeaf1hheh30art as
interactiogn wall portion 1814 is dinensioned to
gbeimaf Fritipbhet heri AREPLI¥LRFaBE* 29D NS ?ﬁﬁthe like.

bBQ¥1&Z§8 thghﬁlhﬂke%QQEhBH $@'Eh@obbkgnlkhgsgghg¥hﬁi§

a hand tool interaction portion for engagenment wth

t beltndbinali snckepamnéi ﬁ@ﬁﬁlbutlathwhgghlhaalsogbaerally
used.wi.th any other 25 _suitably size aped. hand
et bk neR] plk pFCarEeade" [ RiospRrHeF ald ReRupBoteLs

| gh@rwacdbonppetibanibas oﬁUEﬁéCbSBE a&nahlh&agta H@iving
extend through the driving (o ring) part of a ring
sbﬁﬁﬁé?naﬁﬂrtérbechF SﬂSFﬁEeroppBgﬁPEl§Fd§h8fnPHEOWer

r t [ ch:the 3 o] n
(PR 6 08 LRETRURE ek o PR PROROLEL S porton

pbBlaow;thheneouSeprsurﬂedeawhanhuhas gr geueral8f¥Shekagonal
the_interaction pori%on 1814 mhifh act§ gﬁ a

ORI BROBETTPBR-OThe ARRpTBF-SobREEATAODE! CPEher O
200440484 56n R L AUBBRBABALYBT4 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



- 47 includes a securing elenent 1830 which is
adapted to secure the socket portion 1810 in position

WO roos@lEss on to a hand tool and in particul arP€DAU2003/001057
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prevent inadvertent w thdrawal and separation of the
interaction portion from5 th&7ring. The securlng

1830 has a thr h bor
RERGUSHSE FnePAUFAPOCPLSUSEECLPaR HPiGH f§ afREted to
| Bbeh26t tRE BBERePOPbIreRohO18lb tHEpBkALtiBROYhI@d1bRion to
the internal surface 1833 of the securing nenber 1830
whi BandetPadsapfeinoparidgnlas baePsPVABFeibhdyentent
r r S f
(LR 05 T HRE SeopBalTbn 627EnN)hPEBLTLR pBrRTph £ron
ehpagedbye | MThe bheugliogvpoiBibni h83NdRASt A sa&unghybore

connect to. the securing._ nenber 1830 to the interaction
waP$2 p%?%?%n1§8§2X69°P%% LBckefiAtnBEPSE856ctipnplfowing

bend 51 aPEL8EL 2bRIbLPAL pbPEiSACHE! RYt MBABSE 1 A830pP8Sided in
radi all'y extending shoul der portion 1835 which, in
que abtesnal Sur§@C¢aaBaB|9fekheneeﬂgreagemesberaé§30
[ he illustrated enbod
ool P ERERhe 00%n 1 Rad CTrr 2t b RE=CRERPHocy
1¥49ént£uﬁtbemﬁafe 28 thﬁstéaﬁél1h06hbewaﬁnth& ball

socket portion 1813 and, the interaction wall
p%?%$%h &%&ﬁ B+afﬁ% B¥cRetPRENB 811840 BRovraddigntly

réﬂé@&é%bfétEﬂgbnghéu&§88€e1§3§5“@h°8rdb9 tYSEecaPUiS

a second radially extendi ng-surface of a ring spanner
(opnmetier thotipe 17¢0)ringusembar us@30t he tllepinte28ction

socket 1800 nma tted to the torgue sm ssi on
RN R ioRo e rE ok EBR i Rek e PeRR R85, TR HiLL e

segyf@c1aﬂédath&aCth§esaaﬂﬁ£ﬁg BEmbélUsBBat REdsbgstaliNally

Figure_19a. It will be appreciated that the adaptor

seekerdimyoshenkder feertveryl83hvehich, chpbrnRar | dRuts a
SP?PQErré&Eaf1§'Qﬁte§81ﬁ8389€é} Q@¥f§8eaoﬁ ﬁ@%g spanner

torque transmssion nechanism into a soc dl e
mKQh,axmn@haﬁyllmsqnetedaﬂmh¢ésm@mt,n@cﬁanssnradlally

EEARY nrEiede fhe behet PAt ol ttfke: Runthemmore.
Vi & 0K 109 B BEn RSEL W& BROBAO0dOEHet 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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- 48 In the illustrated enbodi nent, the adaptor
socket provides a twelve apex socket for driving a

woeotagonas  fastener and includes a through boPeT/mi2@b001057

extends all the way therethrough. Providing such a
t hr ough bore al | ows 5 fast enét® To be operat ed on

shafts rblI en hout ric

oper at i jéf‘b% %ﬁ) %f“tbo ”ﬁnt’ a?if g%’ﬁ et
ogsrcavidrwaéietdwémtapaﬁ sSckde £aBedMivingClosedagbtal
sockets. In an alternative enbodi nent, where a

tFRgRpebaed | snabides g Feroudhebere kehighapreends il the
]$E réﬂ%f%} re §¥+gﬁh%$§m5uéﬁsae@gr8u%ﬂ é&@éV llows

ape ow connection To any o
NEadeEnaf s G@dket@p@ramdhemnfshaémroﬂrarbn’gramal 'Sendmh

th | | ustrated enbodi t, th ket
Saipane FrOLou TR R oot TARHEABEE 1o mPeLEion

D] £6d13¢ 6fh 1Ond Ned £ 0Eked a BE@RPERE Bt Wha§Ni T ONé dfase with
different sized sockets could be used to increase or

debr%@-eenmescwlzet%f tHe agrileermapivioecembppdimente;s where a

atq%po on gllf'g d:r.:?encpé 0 ch?:fjréé] ? &Qe@l clxé)%\bto:f | could

opera a range o Srzes' o Tener.
fpwd*EﬂekEesqn&fmlawimbtﬁmmckruméméaQOOprefEWéEde apex
enbodi nent, the dlrectlon of drive, to be applied may
pRPTIERfer se'%hw el htey h%°%%?>’ib‘?n s’ k%?yt%f t %en“mber of

A hfesd A ABride £OODENAE | @0 $OPNES1 A t NEWOPKHE he

i nventi on has been described with reference to
mlumwe@mm@m vithe sizeppf eedokel i95thy same as

r}osesiszkél led.in the art thatl,aspects. of; feb' NYEMLON ¢ eq
be en‘oodr eon? SRHENY. ot fer Torms T P PP

aar&tecsca&w tddpt dues &nrla:tcﬂ'x ngayvidk fdBf ot ewtrboiit @ néScket s
and variations which can be made to the above
H%I EIRD AT IR IR RE RPBIFACR? T FReOBOERE

A MRl BWE 4 Olb ol OF Wiga B E SRS r@é&i@%é’%@&?iéé@ in

in accordance wth the present invention coul'd be
usater rto rmlslowrcﬁpemtmrh <eppt i cEgonst $m¢$rdq>frgf4@b¢ner

heads, _y\/ner o_l_rlv\%e trans SSI on ne%%r%%q%(ﬁbaseq__

rat chet” and pa

preferred embodiment, the dlrectlon of drive to be applied
may be reversed by attaching the adaptor socket 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
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- 49 systens are currently enployed. Although it is
desirable to use a small nunber of noving parts, both

wo ero4ec518Dmy  and to avoid undue friction in tPE€I/AU2003/001057
free-running state, a |arger, hunber of conponents
than is in the described 5 enbodi nents coul d be used.

' e Q#ﬁp an SEE | . .
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bi ASfdY ARG SOWShdvhdsed dkabi 88 ihechol dessrivea

i ndeed enbodi nents and variations in which biasing

vt inentre qoitld depiivee ar ApPostbtabls pypkey of larger
al t hough_ s [ -S [ S
ALDBOLBS AR AR D B A SR, e,
dase rsbachbiod hamiss0SSE sastieniadl AbL bdwagpesoehdll Ik be

used. In the clainms which follow and jn the precedi
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necessary Inplication, the word "conprise" or
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used in an inclusive sense,. i.e. to specify the.
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t4ee HES FEgu e d@Othid ipdsSfbial t eimi fealy) esltlough square
various enbodi nents of the invention. It is to_be
UFRRTSTIRAE kMMROT s ARA pITRT Ar T 25 PRRF T taR i Gt T blocks
rcﬁ.f eé’fé?ﬂar{t% rﬂ@'&néﬂ“&ﬂ%e&& cg,o_eétﬂ@} cross-sectional
constitute an adm ssion t'hat the publication fornms a
pehdpefcddial dormosedjener al knowl edge in the art, in
Australia _or .i.n any .ot her, .cquntry. Mdificati,ons and ..
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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.



1. A torque transm ssion nechani smconprising: an
outer body having an inner surface defining a 5
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t he i nner body bei ng | ocat ed at | east partially
inside the cavity and abley dse, to rotate

tﬁgﬁekﬁhgﬁéﬁ%ﬁ%%§§k§nﬁhﬁh§h“%ﬁiﬁ%®cgﬁﬂ L FOrA NG, o

is provided one or nore cam surfaces; wherein
rotation of the inner body relative to the outer body
ih-a first ﬁlF@EEPBntF§n§Eb§FaﬁP|&FF?aESS@nFﬁ§Q§é§l§9

the ro'|ersanbgﬁt59tﬁgagnh931£ ahn@ QOQerEggdggginlng a

opposite second direction I1s p evented or I mpe
i pheiayt tbarefinat Ieast tmo rollers with said one or
nmore cam surf aces; ﬂaone of the rollers which

interact w th 13PB°Fh ViRgr 8RcQHFELr FUEERCRg Lhe inner

| 8ba9r be@hbelovhtel he 1a&sa bargenidianakenet Rag éBV1ty
| east one other smaller roller which interacts with

opgdopblhe dReusE,nbPerehatesthezeds; wherein one of
the outer bQ?%l@PQli?ﬁ b?n§51939¥ géhliocFoggd %&weeg the

recess there and er rol [ cate
sauderebeag,aﬁddtmbeiﬁnértbedb@dy in which the recess

is formed has a, shape which, ex¢luding the effect of

the recess,"heEein FRATENILF PFOVAREIt AREKAESEOTENE2Rhe
pgﬁ}fggeghe body in 30 which the recess is forned
includes a part with a greater wall thickness

excl udi ng tweexéircrovitibm efcehs. ifnep body relative to

i pel ugj d; wh he, h L ud
cBhiei SR odSP A FiankonieERs i AR RRPREmE A

Vﬁhiﬁﬁédad8&55tﬁ£ﬁ}613993/03&95¥otat5$n bfi €hai fhder3body

A, tool including a one-way torgue transm ssion
in the oppositeée 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
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
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mechanismin a -head thereof, which in use inparts
torque froma driving portion to a drive el enent

WO beaoef155s wherein 5 said tool includes an att aptiyan2003/001057

portion for attachnment of a drive element of another

tool, so that the drive el énexdt -~ of the other tool may

he forced so as to inpart torque to the drive el enent

d° Sicd™ dul . 4. A tor gue transm ssi on mechani sm

GONMPri singia £1@190 n@Uelinody \ivag &oidiid Y rah@ndistion

an inner body located at least partially within the

cwrhapism feclradiend fthensafir othidy imelufs iamagita itarque
the Jj I t so I hate o S .

Tsem ro i e HREA B B 00 Rl b8 vherein

kedy itddihd ddingte didre it tathh thatttidrarfidmaldttachment of

uni npeded,. but rotation_of the inner body rel ative to

EhE et IFRRRY T REHFTs i tW L s ot ridtd i s element
Rievend e iy IvRAdGthy Wier&litd GV &ls it BnPHtedorque to
whi ch extends between 20 the inner body and the outer
rday drsaied edememthaihgaiidch tasle, substantially fixed
relative t tthe out er bog&; anql1 V\’he%rh%i n.ghe or nmore .
deals are %‘roﬂra‘gg BECREER SH1TE et pody and the 9 *
cover SO asn @uited dodyt havitkc b Riashdyorcheatingl | i ng
relative rotation of the _inner 25 body and the outer , |
body, fromAPhdr@gretiogy drehed af least Ragsigddy within

thANSE,S$,An Mechani sm conpri sing: an outer body
havi ng an”inner surface defining a cavity therein; an

i nner body ahaeichgndsmo foer comtiradd intheslatdive 3®teddyon of

bei ng | ocated at | east partiall inside .the cavit .

3hie dres e and St th ARt i y ecion of
tHd SnheaHodyocaiied et wrertHdeutd Sodiodn aimd tfia-st

i nner body; WD 2004/ 018155 PCT/ AU2003/ 001057 - 52

wHaresti orh@ay ke prudatded ioHel o ruigiRedasn kith matadion 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.
5. 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 rotation of the inner body relative to the

outer body in a first direction is substantially 5
warimpesiesl by the rollers, but rotation of thePCTAB2003/001057

body in the opposite second 5d%recti on is prevented or

i npeded by interaction of at®feast two rollers with

said one or_, nor.e m sur.f : er ej I
of the rol I“g}esre Illg%lel > i ra%‘fﬂ]we‘% héﬁgé%nmg&ts)% %‘?e
catBakdaces is a larger roller which is of a |larger

dianeter than at, | east one other snaller. roller. whjch
i nteracts WRHFHE REIHPCHRE e idret IrIurFelastve to
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cam surface(s) which corresponds to prevention or
iupawedpd @y tHee rovhiens, iput heotaicbor of releei daner body
corresponds to each o he rollers_ being forcibly.
Cbagan DEVEERS RESoT r arer 9h o7 bnreated t'ppecea

I RNSMt drd O Dvke HEt¥EEDeasSAl thvd PEI1aNE witer shodi 8¢ or
and 20 wherein as the nmechani sm changes froma state
imPrerah $Hef3e®Fers are not forcibly engaged between

the inner and out g.—zft bd &5 Jﬁ%éﬁﬁi@ Ly 1y € R 118

rollers are torcibly engage etween the inner and
aintdacalitesyitinethe obhersr doorot cah | sbefores f bs cablgrger

d het the 25 i d out bodi
SRR TR y15 6°F & LA CTHAIRG S Fosd, ShnkPast one

tdehdieagina 1 16t UESE1OF ®IRISH SiSt&Ffadt é O ItI® one of the one
transm ssi on nechani sm conprising: an outer body

m@mfgr%\rparmn%irr’%iw%me defining a 30 cavity therein;
an 1 nner b%ﬂ%elgetai‘ﬁ g%learkx%ﬁx%[ Ja&PatﬁJ‘erAﬂEEs y&f&é{ the

bei ng | ocate st partially 1 nside the cavit
arein adbhefade( s eyhich robateshdmdsi to MERPOOYIO1 8d55impeding

PCT/ AU2003/ 001057, - 53 a plurality of rollers each
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each of the rollers being forcibly engaged between the
inner and outer bodies so as to transmit torque between
said inner and outer bodies; and

wherein as the mechanism changes from a state in
which the rollexrs 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.
6. A tool including a head, wherein the head
includes or consists of 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;
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wherein rotation of the inner body relative to the
outer body in a first direction is substantially 5

wariopesiesl by the rollers, but rotation of thePCTAER003/001057

body in the opposite second dlrectlon is prevented or
i npeded by interaction of at >3 gast t wo roIIers W|th

the i nner and, out.er. _bo and e I
of the rol PePddfas 3ty é)rger dY\AaLr%re er t tarﬁfgr} eas the

it Ay eld@rehd . irhdOpeRy A r ansm ssi on mechani sm
conprising: an outer body having an inner surface
def i ni ng aWh@aRﬁJtny HH&@tR o SPNSIAP I TR A ve to
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|east_ part| y Inside the cavity and able, in use,
tunimgieatesd thiertdian; ral e ug albuty witatoldrerat eeleh irovet debdy
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by the rollers, but rotation of the inner body in the

Gp}d‘{%ﬂtk@ds]e’vtﬁ)?noﬁrdirectl on is prevented or inpeded by

interactio t | t t
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rdildrester xlganedtal leastsphes iatdler roller.
7. 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 rotation of the inner body relative to
the outer body in a first direction is substantially
unimpeded by the rollers, but rotation oﬁ 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.



