; GHe3eEhBLhv6Th. 210 DEC 2004 -1 TOROUE WRENCH The present invention rel ates
to tarque wenches, and relates particularly, but not exclusively( Bp{ 2004
hydraul i c torque wwenches for tightening and | ooseni ng threaded connectors
Hydraul i c torque wenches generally conprise an actuator unit including a
hydraulic cylinder and piston, the free end of. the piston being pivotally
connected to a drive |lever which engages the connector to be rotated,
either directly or by nmeans of an i nt ertiedi at e conponent havi ng one end

which fits the drive |lever and ae_%ﬁmch fits the connector.

Reci procal. li near novenent of th s the drive lever to rotate
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. Wenches fﬂnf@gﬁmnglamﬁ awmacda itrhateiaeddes ddmdieuel. rotates as a
result of reciprocating |inear novenent of the piston, the distance between

the line of action of the force supplied by the piston and the axis of

rot at i on FofAnave id inarqusy etrenmtiess getsmmiles dempﬁm it el tdhapist on
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arrange SPreEf tRreRe SRR PBAYS tof aphiy pr evEmdtanviat ileveakdorme
overcorretbhehebemgn@c&@q-vant ages of the prior art. According to the present
invention, there is provided a torque wench for applying torque to a -
conmponent, the torque wench conprising: an engagi ng nenber for engagi ng a
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engagi NgqpeRe jever rotates as a result of reciprocating linear
.movement of the piston, the distance between the line of action
of the force supplied by the piston and the axis of rotation of
the drive lever varies. As a result, the stroke of the piston
must be kept short, 'which significantly increases the time

) taken to tighten or loosen a connector, or compensation for the
change in distance must be:made.

. Known torque wrenches in which compensation as referred to
above is provided are disclosed in US4027561 and EP0382961.
Such torgue wrenches accoﬁ-modate for variationg in the distance
between the axis of rotation of the drive lever and the line of
action of the force applied by the piston by making .the
hydraulic cylinder and piston arrangement pivotable about an
end thereof remote from the end attached to the drive lever.
This enables the end of the cylinder attached to the drive
lever to move with the drive lever. However, this type of
torque wrench suffers from the drawback that for safety
reasons. the housiglg of the wrench must be bulky to accommodate




a |l ever connected to said engagi ng nenber via said ratchet neans ,ilﬁf ~Lhat
rotation of said | ever in one sense about said axis applies torqu Lsaarf@ﬁ*'r
engagi ng .nenber and rotation of said |lever in the opposite sense about said
axi s applies torque below a predeterm ned val ue to said engagi ng nmenber;
and a connector nenber pivotably connected to said |ever renote from said
engagi ng nenber and adapted to be engaged by actuator nmeans having

reci procating linear nmovenment in use, 1< alternately rotate the lever in
oppomtea,ieéﬁs%%t out sai d a% wherein said connector_menber in use is
slidable e 5% L8FESauaPEFIREanE 19 ather cotlianias aRsdemsistent he

directi oramafmmerttem procal |inear novenent. By providing a connector
menber slidable relative to the actuator nmeans in a direction transverse to:s
the direction of reciprocal |inear notion, this provides the advantage that

force cafdRfarred fetastinferdm Dﬁethetpmmmvsnmmhseéﬁm@ﬁrdmﬁ@er
for all posd tHHRR Widdevd SV sity of pivoting of the
act uat or neans about:L its endﬁ‘:r'egM({]J'Q%C,ﬁ g}:S(‘flﬂ'e%g&em)te fromthe connector

menber. This enables the torque wench to be constructed rmre conmpactly

than in mm&:t@ftd @ ep i@l it J.nfvehﬂlénpr Eﬁéféegsgf@&gi J}ﬁ}l
engagi ng %s efines. an aperture adapted to engage a corrponent he
rotated, W&r‘?&‘ %%ﬁ%ldwaﬁ hEPFIYE ERgRQFAYPRBARE  oRliaN toTERe Sindne

t her eof adepirdcsitgyengage sai d ratchet means. The first engagi ng neans may
conprise a plurality of teeth. In a preferred enbodi nent, the ratchet means
i ncl udes second engagi ng neans adapted to engage said flrst engagi ng neans
to al | ow3s FEBRgiNS aebemboenengaging & c:ohnpiosienan dosies ansk ARG HTEANS
in one digneekiign only. The ratchet neans may further conprise biassing gJ)
means for urging said second engagi ng neans into engagenent with said first
engagi ng nmeans. The |ever and said connector menber are preferably provided
with mutwalcheengeing utnianes cHishier QA fAiant age of maxim sing
the area over which force is applied to thé connector menber by the

actuator means, which in turn mnimses" |ocalised stresses in the torque

wr ench. ’Ehelemmabbymengagj ng smi@ceﬁga’gingom arLHNUEXAS HaftagRon one
of said Lever a %s e a_copperati ng concave surface on
the other of sai hlé%\%l%rt%% %:gl% n@ng?@?‘ﬁ fEnbett: -one sehse’ about said

axis applies torgue to said engaging member and rotation of

said lever in the opposite sense about said axis applies torgue

below a predetermined value to said engagirig member; and

a connector mewber pivotably connected to said lever remote
from sa_id engaging mewber and adapted to be engaged by actuator
means having reciprocating linear movement in uSe, to

alternately rotate the lever in opposite senses about said
axis;

RN

wherein said connector member in use is slidable relative to

said actuator mszans in a direction transverse to the direction
of said reciprocal linear movement.

By providing a connector member glidable relative to the
actuator means in a direction transverse to the direction of
reciprocal linear motion, this provides the advantage that
force can be transferred from the actuator means to the
connector member for all positions of the lever without the
necessity of pivoting of the actuator means about its end




The connector nmenber nmay conprise an engaging portion for engagin ﬁatg
actuator neans to allow sliding relative novenent of said engaginz 2304
and said actuator neans in a direction transverse to the direction of said
reci procating |inear 10 GF C2Cr -4 novenent but not in a direction
substantially parallel to that of said reciprocating |inear novenent. r
Thi s provides the advantage of enablingzthe novenent of the actuator neans
in both directions to be transmitted to the connector menber, while

al I owi ng #maiingfrenat the mwonerenbrofmémiseeONNRGEOreREIDEE RNE ACLHLET
means in @&-Gidegty t r to the direction of reciprocating_| i near
~movement. The to}dq?(}véenc\i%h ﬁ%%quFﬁe?o%Bmﬁ#g&WJ&W%éﬁ@ AavFhg
reci pr ocRYIRF [&%fear noverment in use, to alternately rotate the lever in
opposite senses about said axis. The actuator neans may be separable from

+sai d | ever and sai d connector nenber. This provides the advantage of
enabl i ng the?t FFEETFed cismbedimeptovithal wndeging! unatbey - deff iargaging

nmenbers  afpedithirer &i&a@té@Stéoe{lggggogn%g{.@gﬁeglft var 'b%usrcfda?t%sd 'I;}Ee engagl ng
portion Fﬁr%;v @%ﬁ%’ Qi ses at | gast _one”sl ot or projection ddap dedl o]
engage -a resg‘ é&S‘? Eh GRIGHIPECRSINSNOBaRE vt ent BurfRcesthereal

pref er r echCepitedi entengdie aRBGhhtsaidt RiQiget ion is displaceable and is
adapted to slide over an inclined surface to engage the corresponding said

recess. Thi srfpr ovi des the advantage of minimsing the risk of novenent of
3

the | everfigcfdgstt mneagine sarokenayf ddmpraicdelad 1A ywhen ddg-iconnect or
menber is not correctly engaged wth the actuator neans, which could .

7oyherw se_damage the torque wench. The actuator neans may include a
“wodr aul i gnpiastgg;?fa@par@§| fPHBediment, the ratchet means includes second

engaging means adapted to engage said first engaging means to
allow sliding relative movement of said first and second
engaging means in one direction only.

The ratchet weans way further comprise biassing means for
urging said second engaging means into engagement with said
first engaging means.

F[‘he lever and said connector member are preférably provided
with mutually engaging surfaces.

) Thi‘s provides the advantage of maximising the area over which
force is applied to the connector member by the actuator means,

which in turn minimises” localised stresses in the torque
. 3
wrench. '

The mutually engaging surfaces may comprise a convex surface on
one of said lever and said engaging member and a cooperating

concave surface on the other of said lever and said engaging
member.

The connector member may comprise an engaging portion for
engaging swaid actuator means to allow sliding relative movement
of said é%gaging member and said actuator means in a direction
transverse to the direction of said reciprocating linear




~ 0 D~ C 20D4 -sPreferred enbodi nents of the invention will now, %e
described, by way of exanple only and not in any limtative sens% ﬁfﬁhﬂmé
reference to the acconpanying drawings in which: f Figure 1 is a
cross-sectional side view of a first enbodi nent of the present invention;
Figure 2 is a cross-sectional side view of a second enbodi nent of the
invention in an assenbl ed condition; and Figure 3 is a cross-sectional side
. view of the enbodi nent of Figure 2 in & separated condition. Referrlng to
Figure 1 torque wench 1_h hqusi n rovyi with first 3 a

cecond ATPRERSIRE TR ey oy BrECACH: AUPRERECh ok, PREPLLehnber tiht
connunloafesayﬁtieeﬂpfmmmtfmgch@m@er hotememtise a piston 6 to slide in the
direction of arrow A in a chanber 7 t-o which the piston 6 is nounted via °
seals 8, 9. Second inlet port 4 conmunicates directly Wth chanber 7 to
causeiﬂﬂﬁ¥ﬁspﬁﬂv$de6 e ddvaniegl reft epabbingr tbhe Boveneesd dD the pi st on
0! S Pl oagtesdt | Hednflr A0k Soden M AL ERALY 8D DL ORRERLIAGIATIA Lf, Whi o

is pivotably nmounted via a rlve | eve € connecting
menber 1ZCHRCERT VReTRSG®, | Whml%r@%@@m et k&kp@ cre vl yvei maveneperati ng

concave gie arwbzﬁswﬁsesl Qﬂeiﬂfénﬁc%%d’m'a@&u%%%' NmeHASt afhi ahl Yad ReEeNLACT
wth each ot her as. e%1 Ocgj{ectln nber 12 and piston head 10 pi vot

rel ative ]f%n%‘é%ﬁs%tqfér r‘?ﬁ‘hl‘%é Oﬁ'hﬁ’%cq‘m?ﬁ’éje%gt:i‘ﬁen%ﬁ:ftﬁ%%e‘a‘?’é‘é over
which force in the direction of arrow Ais applied to the drive |ever 14,

whi ch i ngtur o] tress at .that part of the dive Lever 14.
The dr i vERS el NEFRehI6RY 3RCHdxe Yortini i adifdr Bt hPEad BRVARHLI o
engagi ngrmcaﬂnm@mamwwemn@nlnms&nw aduefracd eflor rehgag bgean . )
adapt or 1@ ghoddhd el & Lonponent 21 to be rotated S
about axis e22. Theis%bnga f@n én&ggnggéﬁg %l@ menber 18 is provided on its
outer surface with teeth 23 whi ch engage corresponding teeth 24 on ratchet
menber 2fhe theruaedt | Reghst hayt ot Iy r%l%u%'}dnhaéaitd‘QL@@Q@%ﬂ@ geiger 18
is able to rotate in_the dlrectlon arrow Cin Figure 1 but not in the

opposi t IR POMEHRRT 1 at chet rrenber 25 is provided in a recess 26 in the
drive lever 14 and is urged into engagenent with the engagi ng nenber 18 by

conpres 7 ref see rotatlon f dr]

| ever 12111?# ?ﬁ'%‘&%reécﬁhoena %gg‘r:gg\?/ ega%%%?el sq:%ac@ (g?jl ﬁ rrber
18 to. arvevidedtwibbow pkizaPPryoodpmygagingencubehe anﬁrpdméﬁéréﬂt
whereas gpiad 00 oft thengkd I pposite sense 1 does not
cause engagi ng nmenber 18 t%‘y‘?%? a?%%%%l%%%p%%ﬁ? 27. t The operation of the
enbodi nent shown in Figure 1 will now be described. In order to apply

t or qUE. i Thé henghdans |pﬁrﬁforﬂr;fx@/fecidﬂlf'cﬂjd&ﬁ‘ﬂsetso atthiea%@%%nbléé or
hydraullcflwd|sl?£aozl%%glntheforward Stroke the piston 6 via first

inlet pdToHFTH T rFé?nten&agr%/&‘r 5€ISP€°EF'¥?0Hr83 Pﬁtﬁﬁ?@ gfr EEFFOR of
arrow A odbvaihdnaciofat de mezston 6 in the direction of arrow A causes
rotation of drive lever 14 in the direction of arrow C about axis 22 to in-
turn cause rotation of engaging menber 18 in the direction of arrow C about }
axi s 22. Insadmrafqmad pabpdineas abthe axi 2% shéddipsteire:imt ween t he
e Of eEEpRiefinlduiaree Aaphied O P1aoN oAt ! 1o 2xhaa2ducRapges. A

t he sarre time, however, the conpecting des 1 n groove
rel at i vet? PR9RIR e 19°FFSTPAGHS §%l‘f1h?é°éc%§$ orce paral I eI to arrow A can
still be applled to the convex surface 16 of drive |ever In the return

o move THES FERTDID (GRT HE AT Gif BHLrdrionds oo 5is e‘é%?%%%%r@%? *

14 to rovht thabdeveaxies2&xd ntlee denetteontepResicte ik asacouatorbmtahecause
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actuator means, which could otherwise damage the torque wrench.

The actuator means may include a hydraulic piston and cylinder.




~ 0 GGC 20i~fr -7nenber 18 is not caused to rotate about axis 22 relative
to the drive Lever 14. Tn this way, the reciprocating novenent of Jp)EConé
causes torque to be applied to the conponent 2i with each forward stroke of
the piston 6. Referring to Figures 2 and 3, in which parts conmon to the
enbodi nent of Figure 1 are denoted by |ike reference nunerals but increased
by 100, housing 102A, 102B of the weneg-101 is provided in tw parts which
are separable fromeach other and can be | ocked to each other by neans of a
pin 130. FRefABESHngmpadimedR2A bickhdedndeinvechewen 11héwaned GRS HA]

menber 11R I ' 118 and ratchet nenber 125. |t can
“be seen fr%mﬁﬁgvﬁﬁkee%%{rﬁg%a ﬁ]ﬂg%e%i F n%ﬂb@?yliémagf’l?ﬁg§ SRTFRr e &R
aperture ’I@?e’éﬁgﬁﬁeﬁot'éhéi peepmpanygagedaaiérggonal whith121 to be turned.
Housi ng part 102B contains hydraulic piston.106, as well as the head 110 of
“pi ston lgf.a The head_ 110 of piston 106 is provided with a pair of spring
| oaded, df 5BrECehbiE Bi RECE81SRREEANAL eShdapveewt ofergdgesan cinboliimedredge
part 132 ¢Figue epBesehtconpesting, menber 112. The inclined edge part 132 is
arranged such that as the piston head 110 and connecti ng nmenber 112 are
~brought into contact with each other, the pins 131 are displaced inwardly
?L the pi j:g?mraeaoﬁalao mosmesémcszratad %lae‘ &G.%vffﬁ)ffﬁggeﬁéhﬁt é\%ﬁf%othﬁmgﬂﬁb![ e

e pins ) ng. edge r such.that noverent o e piston
head 110 in tﬁfg %1??%%??% g %Irgr% %ﬂe% FROEE HUPBs 2Rdnd 3 causes the
connecting nenber 112 to al so be displaced in that direction. The operation
of the t@imerawengl 10Lr$a@wWR IR sELGHr i1, now be_described. In
;('Qder ‘to Ea%%]}/ tor%e in them%ielfg'éﬁ%g %?'d%r r%g%‘% (:)I%h HRYurEROSIRRIt 3%F0 a
“héxagonal 427, PhdusT AR paked 109mdhiemg an engagi ng nenmber |18 of the
correct size aperture 117 is selected froma set of such housing parts 102A
havi ng apel 17 of_wvarious sizes. The housing part 102A is then
br ought &gélé%%%l‘glcz?sg&g_%{etiget%e\:oﬁﬂ?ﬁ tHeEMBusindiggar & erBingh2t hat
the connavidwigletermpitrh 1i2rengagandpisasohdl 4l Ar1eak ddier £08BEChi B8 HRaRer

112 and gt head gether,_.but_allows sliding relative Trovenent
bet ween these t wo paré;}gwl}lz'a {}i%rresc i O aR8TEr Se 95 dfEFE. @Fhe

engagi ng A& £hanben Bekonpenseds tpigten uttcl 21 idandnhyHeaat f6cfiahd i s
suppl i ed off arfricusta iR & PR . +ZIhi.84 AU isplacenent of the pjston
head 110\74 n,the, di rection of g%?gwté, haﬁ?ghéﬁﬁ géggoga sBE ?8?’&?‘?%&%"1" t he
drive | eF&EFFLA8 1 norhSeFmatt iBhebf Do Feowuni gebeshelimetcti?A wheh hat

di rect i ohatybete aKi 5o 128usAl thie Figitdm StEGKRoOE RBisS idin
relative %Wt can occur betwgen t he engagi Cr)lg rre#btet(rﬂéljl%L aen#ira c%fét
as

menber 1?5 the drive lever 114 rotates in the direction opposite to
arrow F. Accordingly, no significant |evel of torque is applied to the nut

i21 in the ghd£Cchiho p i t row E.. .T rocess i s then repeated
until the desairc?e%ba%%ngggf%ggotgt?%n%?gyﬁgfgesﬁégél ifedI¥9CYRe Idutwhbah |t
AWyl 1 be GPPFEURSEt Bd CRYREELIDSsTSKbErel2i vhitl fstpivetabhe wheveed via
~efrbodi meat pimavies begna dgsekikbed. ofyexagpl e and not in an
limtati &§i§r§ns s andat hat var ?ggé\gf%era?%ns an gﬁ%%?ffﬂ%glgﬁgnggara@/d
possi bl e W't ouf Hebartdur 8°Fr FRTHEaE opesprctirslyyenithn esopafdtniety by

t he appef@vdavkalBsand convex 16 surfaces which remain substantially in
contact with each other as the connecting member 12 and piston
head 10 pivot relative to each other about pin 13. This
maximises the surface area over which force in the direction of
arrow A is applied to the drive lever 14, which in turn
minimises localised stress at that part of the drive lever 14.

The drive lever 14 defines an aperture' 17 in which is received
an annular engaging member 18 having teeth 19 on its inner
surface for engaging an adaptor 20 which in turn is connected
tO a component 21 to be rotated about axis 22. The engaging



~00 ~~zoos _g_ CLAIMS 1. A torque wench for applying torque to a
conponent, the torque wench conprising: an engagi ng nenber for ehqagr@gé%
conponent to be rotated about an axis; ratchet means connected to said cdld
engagi ng nmenber; a |ever connected to said engagi ng nmenber via said ratchet’
means such that rotation of said | ever in one sense about said axis applies
torque to said engagi ng nenber and rotation of said |lever in the opposite
sense about said axis appl i es torque 6§Fow1a predeterm ned value to said

engagi ng;, t | e S ever
renot e from sai 1d8 WMN%%% %%%Irbcg{ata@% esgflteﬁ%e%g%@lagg %ggcﬁ}g? %‘r
means ha®n#goe e@Plﬁ?Qﬁmm g itresdih rﬁﬁ/@mn@ttheus@emb@ éﬂﬁ;ertﬁm prpfideat e
the levepgi Bh@p@@éﬁﬂ%é.ﬁr‘iﬁ gfﬁ 1‘94@3‘3&%%e§a'1@ ligvehikny

er sal conn

abuts said connector tor in use is sllgable
rel ati verPB2E8; %Fla‘élﬁﬁa@%ﬁ?e??é?&?% % JITERY é'étﬂrlbn Eﬁ%@/é-r duty @athangitkect i on

of said 6§9b9i@§ahlh:b@§anDVe}!‘f%“ra@chéttﬁzéﬁ!ﬁérwzgnqhs Fseeviasg ia @l al m
1, wherein said g g 3% g%nber defines an $perture 5 ed to en g
conponenteEE5Be2P ot Bt & Fs L5 detl A hl?ngge an&nﬁaaﬁ & an
out er suwiaheth&aeeag&gadgpmeﬂbéﬁ mﬂgagecsapdesa&ohebpmﬁags 273. Att eague

wr ench |n12, erein_said first._engaging neans ¢ ises a
pluralit aﬁﬁg gf% %ﬂlo t&t?e wF SRt 8@00?%| Fliantr% %eal 2§%r 338 &rein
t he ~ dlgestconeqﬁ-arrow C about axis 22 causes engaging member 18 to.

also rotate about axis 22 to apply torque to the component 21,
whereas rotation of the driver lever 14 in the opposgite sense ;
does not cause engaging member 18 to rotate the component 21. VJ

The operation of the embodiment shown in Figure 1 will now be
described.

In order to apply torgue in the direction of arrow C in Figuré
1 to the component 21, hydraulic f£luid is applied in the
forward stroke of the piston 6 via first inlet poxrt 2 to cause
movement of hydraulic piston 6 in the direction of arrow A.
Movement of the piston 6 in the direction of arrow A causes
rotation of drive lever 14 in the direction of arrow C about
axis 22 to in turn cause rotation of engaging member 18 in the
direction of arrow C about.axis 22. As drive lever 14. rotates ' )
about axis 22, the distance between the line of action of the
force applied by pistoﬁ §"énd the axis 22 changes. At the same
time, however, the comnecting member 12 slides in groove 11
relative to the head 10 of piston 6 so that a force parallel to

arrow A can still be applied to the convex surface 16 of drive
lever 14.

In the return stroke of the piston 6, hydraulic fluid is
supplied via second inlet port 4 to move the piston 6 in the
direction of arrow B. this causes drive lever 14 to rotate
about axis 22 in a direction opposite to arrow C, but because
of sliding movement between the teeth 23 of engaging member 18
relative to the teeth 24 of ratchet member 25, the engaging




rat chet neans includes second engagi ng neans adapted to engage said first
engagi ng means to allow sliding relative movement of said first a Hel e
egngagi ng neans in one direction only. 5 A torque wench according to claim
4, wherein said ratchet neans further conprises biassing neans for urging
said second engagi ng neans i nto engagenent with said first engagi ng neans.
~6. A torque wrench according to any oneof the preceding clains, wherein
said | ever and said connector nmenber are provided with nutually engagi ng

sur f aces. METb@rt b GLe nute e s ebdikBat b St ey edeg.al $aid Ut la’ﬁ' ly

engagi ng o se nvex surface on one of sal ever ~and sai d
.connect or&:lﬂcrﬁ%l ?L%V%%Waﬂ‘%:ooﬁﬁr %?‘Ilﬁg Ve avRe s TEFAPEOSRTERE guakamarit safd

| ever andPi&Fenconfreses hemgee. t8. bé &PPUUEIWEENEHeAEERELBLAE:t §1 2y ANe Of

the precegdipg £bAhEBa n nnect or member conprises an engagi ng
<portion for engaging s%?%]g%tag?%ﬁenéjaﬁ% o al | ow slidi ng rel ative novenent

of said connector menber- and said actuator means in a direction transverse

to the le@ﬁéi‘:@ﬂngf tgalﬂg@_@ﬁpr?c%@inﬁél i'Qf%hl vreg\:éP: Ft(;ut nOt& :qnq]ag%}ile

dlrectlon ubIantlaIIy par al tot sal
movenent . W EFEFR ok ca¥ el deneted | by nl Bke whef eransal mhre@gags ng

portion dnntpr:tmm d tiome 8b e
respecti \gﬁ: ee&ti er{__ g?isr:écess olj%éjélg%{ :p%%ug%%?@nggﬂgﬁgd‘égﬁetpgﬁ%g eSw ench
t

accordin al mo T S TR P RATRre| Beonoratl offlwst aoedbl e

and is adﬁﬂéda tlmcsédadje:co\wdamﬂhaﬂl Ibyeﬁleabléf 8€eal §iRN988€ € housin

corresporgiAg 1A Re s d :w% %%%Gﬁe% 11 11. torque wenc ?’u acoor di ng
t

Q any one of the prec ng ¢l al s ?@Wmm@em
ving r &d pfieddaishgnigasiag n’@u‘éwwnﬂlﬂnanderatohatt renBeel y25 ot ate ddip

llever inieppesid € aeN\SmAlou Sl f% t orgue ccording to
claim 11,. wherei.n sai d actuator rreans S & szfgblr%er%?%?nvijaé"d{]q’%\}'ﬁs gl said
connectoﬁ'll\rg,]?rﬁ@l EETAER Hle dfentpdateofdiregtiy amgawre ofhatmiomad to
12, wher @iut tia aet &t aruyyRans | ncl udes a hydraulic piston and cylinder.

Housing part 102B contalns hydraullc piston 106, as well as the
head 110 of piston 106.° The head 110 of plston 106 is provided
with a pair of spring loaded, displaceable pins 131 which are
adapted to engage an inclined edge part 132 (Figure 3) of
comnecting member 112. The inclined édge part 132 is arranged
such that as the piston head 110 and connecting member 112 are
brought into contact with each other, the pins 131 are
) displaced inwardly of the piston head 110 by the inclined
- surface of edge part 132 to enable the pins 131 to lock behind
edge part 132 such that movement of the piston head 110 in the
direction of arrow D or E in Pigures 2 and 3 causes the
comnecting member 112 to also be displaced in that direction.

The operation of the torque wrench 101 shown in Figures 2 and
3 will now be described.

In order to apply torque in the direction of arrow F in Figures
2 and 3 to a hexagonal nut 3121, housing part 102A having an
engaging member 118 of the correct size aperture 117 is
selected from a set of such housing parts 102A having apertures
117 of various sizes. The housing part 1024 is then brought
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- The engaging member 118 is then mounted te the nut 121, and 7
hydraulic £luid is supplied via first inlet port 103. This
- cauges displacement of the piston head 110 in the direction of
arrow D, which in turn causes rotation of the drive lever 114
in the direction of arrow F to rotate the nut 121 in that )
direction about axis 122. At the return stroke of piston 106, \)
' gliding relative movement can occur between the engaging member
118 and ratchet member 125 as the drive lever 114 rotates in
the direction opposite to arrow F. Accordingly, no significant
level of torque is applied to the nut 121 in the direction
opposite to arrow F. The process is then repeated until theé
desired amount of rotation/torgque is applied to the nut 121.

It will be appreciated by persons skilled in the art that the
abqve embodiments have been described by way of example only
and not in any limitative sense, and that various alterations
and modifications are possible without departure from the scope
of the invention as defined by the appended claims. )
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torgque wrench comprising:-

an engaging member for engaging a component to be rotated about
an axis;

ratchet means connected to said engaging member;

a lever connected to said engaging member via saild ratchet
means such that rotation of said lever in one sense about said
axig applies torque to sald engaging member and rotation of
said lever in the opposite sense about gaid axis applies torque

below a predetermined value to said engaging member; and

a connector member pivotably connected to said lever remote
from said engaging member and adapted to be engaged by actuator
means having reciprocating linear movement 1in use, to

alternately rotate the lever in opposite senses about said

axis;

wherein said lever in use abuts said connector member, and said

connector member in use is slidable relative to said actuator

{ : means in a direction transverse to the direction of said
. reciprocal linear movement.

2. A torque wrench according to claim 1, wherein said

engaging member defines an aperture adapted to engage a
componient to be rotated, and is provided with first engaging
means on an outer surface thereof adapted to engage said

ratchet means.

3. A torgque wrench according to claim 2, wherein said first
engaging means comprises a plurality of teeth.

4. A torgque wrench according to claim 2 or 3, wherein the
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5. A torgque wrench according to claim 4, wherein said
ratchet means further comprises biassing means for urging said
second engaging means into engagement with said first engaging
means.

6. A torgque wrench according to any one of the preceding
claims, wherein said lever and said connector member are

provided with mutually engaging surfaces.

7. A tordque wrench according to claim 6, wherein said
mutually engaging surfaces comprise a convex surface on one of
said lever and said connector member and a cooperating concave

surface on the other of sald lever and said connector member.

8. A torgque wrench according to any one of the preceding

claims, wherein said connector member comprises an engaging
portion for engaging said actuator means to allow sliding
relative movement of said connector member and said actuator
means in a direction transverse to the direction of said

reciprocating linear movement but not in a direction -

{.- substantially parallel to that of sgald reciprocating linear
movement .
9. A torque wrench according to claim 8, wherein said

engaging portion comprises at least one slot or projection

adapted to engage a respective projection or recess on said
actuator means.

10. A torgque wrench according to claim 2, wherein the or
each said projection is displaceable and is adapted to slide
over an inclined surface to engage the corresponding said

recess.
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opposite senses about said axis.

12. A torque wrench according to claim 11, wherein said
actuator means is separable from said lever and said connector

member.

13. A torque wrench according to any one of claims 9 to 12,
wherein the actuator means includes a hydraulic piston and
cylinder.

o

14. A torque wrench for applying torque to a component, the
torgue wrench substantially as hereinbefore described with

reference to the accompanying drawings.




