WD 96/ 29181 PCT/ GB96/ 00637 1 TORQUE
VWRENCH TECHNI CAL FIELD This invention relates to torque wenches, and nore
particularly to torque wenches that are bi- directional in operation.
BACKGROUND ART Tor que wrenches, and in particular hydraulic torque

w enches, are well established for use in tightening bolted [oints. Such
wrenches usudVPYe298Y ude a hydraulical | y-operated ram reci pr BEHEB¥O6Y ( e
pi ston of which causes rotation of an associated crank |ever. A ratchet
mechani sm i ncorporating neans for co-operatjion with the nut or bolt to be
tightened is, in turn, rotated by the | ever through drive neans reacting
between the | ever and the ratchet negoROUETWRERECBDY the nut or bolt is

itself rotated
TECHNICAL FIELD

This invention relates to torque wrenches, and

more particularly to torque wrenches that are bi-
directional in operation.
BACKGROUND ART

Torque wrenches, and in particular hydraulic
tbrque wrenches, are well established for use in
tightening bolted joints. Such wrenches usually
include a hydraulically-operated ram reciprocation of
the piston of which causes rotation of an associated
crank lever. A ratcheﬁ mechanism incorporating means
for co-operation with the nut or bolt to be tightened
is, in turn, rotated by the lever through drive means
reacting between the lever and the ratchet mechanism
whereby the nut or bolt is itself rotated.

The application of such a torgue wrench to the nut
or bolt provides for rotation of the nut or bolt in one
direction.

In order to rotate the nut or bolt in the opposite
direction, the wrench.must be removed from the nut or
bolt, turned over, and re-applied to the nut or bolt.

There are situations, for example in the subsea
and nuclear industries, where torque wrenches have to
be operated remotely, and, in such circumstances, it is
not feasible to remove, turn over and reapply the
torque wrench to enable the nuts or bolts to be rotated

in different directions.



The application of such a torque wench to the nut or bolt provides for
rotation of the nut or bolt in one direction. In order to rotate the nut or
bolt in the opposite direction, the wench nmust be renoved fromthe nut or
bolt, turned over, and re- aple-igrl(an the put or bolt. There are situations,
for exanple in the subsea af HEBT HAS es, where tor

have tom;e op&%?‘ga enot el , andREmecEgc%ﬂg\lr F cunst ances, q%%%?,ﬁ&?f
feasible to renove, turn over amuTeappty—the! t or que wwench to enabl e the

nuts or bolts to be rotated in different digections. 2 Additionally,
torque wenches are finding uses in many industries as valve actuators
where rotation of Additionally, torque wrenches are finding uses in

many indus;ries as valve actuators where rotation of
the valve spindle in-both directions must be readily
available.

It has therefore been proposed to pfovide torque
wrenches incorporating bi-directional mechanisms
whereby rotation in both directions can be achieved
without removing the wrench from the component to be
rotated.

Such bi-directional torgue wrenches commonly
incorporate a pair of drive shoes each reacting between
the crank lever and the ratchet mechanism, one shoe
associated with clockwise rotation of the ratchet
mechanism and the other shoe associated with
anticlockwise rotation of said mechanism.

More particularly, the two drive shoes are
interconnected with one another, each shoe being
movable between an operative drive position engaging
with the ratchet mechanism and an inoperative position
disengaged from said mechanism. The interconnection of
the two shoes is such that, when one of the drive shoes
is in its operative drive position, the other drive
shoe is completely disengaged from the ratchet
mechanism.

A switching mechanism, which may be manually
operated or powered, is provided to alter the relative
positions of the drive shoes to achieve either

clockwise or anticlockwise rotation. Failure to
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the valve spindle in both directions nust be readily available. It has

t heref ore_been proposed, for exanple as disclosed in US-A-2729997, to
provi de torque wenches incorporating bi-directional nechani snms whereby
rotation in both directions can be achi eved w thout renoving the wench
fromthe conponent to be rotated. Such bi-directional torqu?ﬁﬁ%ﬁﬂ@EEﬁ
commonly inc 93@?%?% a pair of drive shoes each reacting be € crank
| ever and the ratchet nechani sm one shoe associated with cl ockw se
rotation of the ratchet mechani smand the ®ther shoe associated with
anticlockw se rotation of said nmechanism More particularly, the two drive
shoes are intercisegage vhehofnehandtines , sheesh whiene ehgagimgoviad| e bet ween
an operative drive position engaging with the ratchet nechani smand an

i noper ati ve posiQther @hoenyideédreseht sin chee oreschmlothéng naprarshnect i on of

preventing rotation of the ratchet mechanism in either

direction ~ the drive shoes will work égainst one
another when both engage the ratchet mechanism.

In the aforementioned subsea and nuclear
industries, it is clearly not possible to switch the
torque wrench manually, and a remote control
arrangement is therefore required.

However, remote switching mechanisms are both
expensive and complex to install. For example the
wrench may incorporate a hydraulically-operated ram to
effect the switching which must be provided with a
receiver and a power supply actuated by a remote
signal.

Such additional equipment clearly increases the
risk of a failure occurring, while the remote nature of
the switching operation leads to guestions as to
whether or not switching has in fact occurred. A
sensor could be provided to detect the appropriate
movement, but this adds still further to the cost.
DISCLOSURE OF T INVE ON

It would be desirable tc be able to provide a
torgue wrench capable of providing both clockwise and
anticlockwise rotation of a component without the
necessity of removing the wrench from the component and
without the requirement for a manually-operated or

powered switching mechanism within the wrench.



the two shoes is such that, when one of the drive shoes is in its operative
drive position, the other dr|ve shoe is conpletely disengaged fromthe )
ratchet mechani sm A switching m nechanlsn1 whi ch may be manual | y operated or

powered, is provided to positions of the drlve shoes to
achi eve either cI OCkWI se|dAl%R R Fotation. Failure ?g

96/ 29181 ~ WO REPLACED PCT/ GB96/ 0063 FIHRANTge
one of the drive shoes when engaging the other shoe will result in the

wrench | ocking up and preventing rotation of4 the ratchet nechanismin
either direction - the drive shoes will work agai nst one anot her when both
engage the ratchet nechagpbsding to the present invention there is

provided a torque wrench comprising a housing in which
is mounted a rotatable ratchet mechanism adapted to co-
operate with a component to be rotated by the wrench, a
first drive lever extending radially of said ratchet
mechanism and pivotal about one end thereof coaxial
with the ratchet mechanism on the application to the
other end thereof of a driving force, first drive means
reacting between the first lever and the ratchet
mechanism whereby, on movement of the first lever from
a rest positioh towards a fully displaced position, the
ratchet mechanism is rotated in one direction, a second
drive lever extendlng radlally of said ratchet
mechanism and pivotal about one end thereof coaxial
with the ratchet mechanism on the application to the
other end.thereof of a driving force, and second drive
means reacting between the second lever and the ratchet
mechanism whereby, on movement of the second lever from
a rest position towards a fully displaced position, the
ratchet mechanism is rotated in the other direction,
the wrench further comprising control means reacting
between the housing and the first and second drive
means in such a mannexr that, with a lever in its rest
position, the associated drive means is disengaged from
the ratchet mechanism.

It will thus be appreciated that, with such an
arrangement, rotation of the component to be tightened

or loosened can be achieved in either direction by
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In the aforementi oned subsea and nucl ear industries, it is clearly not
possible to switch the_ torque wench nmanually, -and a renpte control
arrangenent is therefore required. Fbwever renote swtching nmechani snms are
bot h expensive and conplex to | pl e t he wench may

i ncorporate a raulically-o JBﬁ ect the sw t?%?\e@béb must
be provi ded WQ%'IQ 8lecei ver and : act uat ed by te & gnal .
Such additional equi pnent cIearIy i ncreases the risk of a failure
occurring, while the renote nature of the gwi tching operation |eads to
guestions as to whether or not switching has in fact occurred. A sensor
coul d be provi degppeopeifitd pivotingy apientAt NOF ctké tasdudiathids dadde stil |
further to the cost. DISCLOSURE OF THE I NVENTION It would be desirable to
be able to provitlever, there being no need to actuate any switching

means, disengagement of the non-active drive means
occurring automatically when in its rest position by
virtue of said control means.

In a preferred embodiment of the invention, the
‘control means are such that, on movement of a drive
lever from its rest position towards its fully
displaced position, the associated drive means are
brought'into engagement with the ratchet mechanism
while the other drive lever is held in its rest
position with its associated drive means disengaged
from the ratchet mechanism.

In one embodiment of the invention, each drive
means is mounted on a lever arm pivotal on the
associated drive lever, abutment means being provided
on the housing whereby, with the drive lever in its
rest position, the lever arm engages the associated
abutment means to pivot the drive means out of
engagement with the ratchet mechanism, and, on movement
of the drive lever to a displaced position, the lever
arm disengages from said abutment whereby the drive
means move into driving engagement with the ratchet
mechanism.

In an alternative embodiment of the invention, the
torque wrench includes, for each drive lever, a lever
arm pivotal on the housing, one end of the lever arm

being adapted for engagement with the associated drive
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torque wench capabl e of providing both clockw se and anticl ockw se

rotation of a conponent without the necessity of

t he conponent and wi t hout therreg manual | y- operated or
power ed switching nechani sm w ﬁﬁ@hﬁﬁﬁﬁﬁﬂk%ﬁﬁﬁN 4 According to the

present

i nvention there is prpvi de®EELAGERue wrlench conpri si @5
opera

which i s moulY@¥2M Mot at abl e rat chet nechani sm adapted to ¢

a conponent to be rotated by the wench,

radially of said ratchet nechani sm and inQiaI about one end t hereof

coaxi al

with the ratchet nechanism first

driving force toneagasoahartioandbuter end iofstheelever cayn \betingniadapicedt
about the one end

for engagement by abutment means on the associated

drive lever, the arrangement being such that, with the

drive lever in its rest position, the abutment means on

the drive lever engage the other end of the lever arm

to pivot said lever arm whereby the one end thereof

-disengages the drive means from the ratchet mechanism,

and, on movement of the drive lever to a displaced
position, the other end of the lever arm disengages
from the abutment means and the drive means move into
driving engagement with the ratchet mechanism.

Preferably the torque wrench includes, for each
drive lever, a fluid-operated piston-cylinder assembly
interconnected with the other end of the associated
drive lever, extension of the piston of the assembly
causing pivotal movement of the associated drive lever
about the one end thereof from its rest position
towards its fully displaced position.

The fluid supply to said piston-cylinder
assemblies is preferably such that, prior to extension
of the piston of one assembly to move the associated
drive lever from its rest position, the piston of the
other assembly is fully retracted to hold the
associated drive lever in its rest position.

B DESCRIPT O WING

Figs. 1 and 2 show parts of two alternative torque

wrenches according to the invention.
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t hereof reciprocatingly between a rest position and a fully displaced
position, first drive neans reacting between the first _|ever and the

rat chet mechani sm whereby, on novenent of the first | ever fromthe rest
position towards the fully displaced position, the ratchet mechanismis
rotated in one direction, a second drive |lever extending ra aid
ratchet mech¥ 8% 8hd pi vot al about one end thereof coaxial qil&H]"f@gﬁ

rat chet mechani sm second | ever drive neans for applying a driving force to
t.he other end of the second | ever to pivot7said second | ever about the one
end thereof reciprocatingly betmeen a rest position and a fully displ aced
position, and scDESCR]I R BN IMBNTS he second | ever and the
r at chet nechanlsn1mhereby on nnvenent of t he second |l ever fromthe rest
posi tion towards ttmeRQﬂanlﬁssﬁpaEéa pbsi Ehewe %Su;h¥w9§ﬁéﬁeﬁe§ﬁﬁﬁ|%ﬁ1|s

rotated in the otﬂgr(flrectlon the wench furth FIE control neans
rectional torque wrench inc udln ousing part

of which is shown at 2. The housing 2 contains a
ratchet mechanism 4 rotatable within the housing about
point P and provided with a hexagonal recess 6 therein
for co-operation with a nut, bolt or socket to be
rotated.

A first drive lever or crank 8 for the mechanism 4
has one end pivotal about the point P, the piston rod
10 of a first hydraulic piston-cylinder assembly 12
being pivotally attached at 14 to the other end of said
lever 8.

The lever 8 is shown in its rest position with the
piston rod 10 of the assembly 12 fully retracted. On
extension of the rod 10, the lever 8 is pivoted about
the point P in an anticlockwigse direction towards a
fully displaced position as will be detailed below.

A second drive lever or crank 16 for the mechanism
4 has one end pivotal about the point P, the piston rod
18 of a second hydraulic piston-cylinder assembly 20
being pivotally attached at 22 to the other end of the
lever 16. The assemblies 12,20 work in opposite
directions to one another.

The lever 16 is shown in a displaced position with
the piston rod 18 of the assembly 20 partly extended
and having pivoted the lever 16 in a clockwise

direction from its rest position.



reacting between the housing and the first and second drive neans such

that, with a lever inits rest = 5 position, the associated drive neans i.s__

di sengaged fromthe ratchet nmechani sm and such that, on novenent of a
drive lever fromits rest position towards its fully displaced position,

t he associ at ed ggl ve nmeans are brought into engagenment with llcb‘? ﬁ,%ﬁﬁ t
mechani sm whi 8ot her drive lever is held inits rest posi ?on vm?h Its

associ ated drive neans di sengaged fromthe ratchet nechanism It will thus
be appreciated that, with such an arrangen@nt, rotation of the conponent to
be tightened or | oosened can be achieved in either direction by appropriate
pi voti ng novenent of Dhivessmrisatredctir between the levers 8,16 and the

ratchet mechanism 4 to enable appropriate rctation of
said mechanism on pivotal movement of the levers 8,16
about the point P.

More particularly, a carrier arm 24 is pivotally
mounted at 26 on the lever 8, one end of said arm 24,
with the lever 8 in its illustrated rest position,
engaging an abutment 28 within the housing 2 whereby
the arm 24 is held in the inoperative position shown in
the drawing.

A toothed drive shoe 30 is carried on the other
end of said arm 24, said shoe 30, with the arm 24 in
its inoperative position, being held out of engagement
with the teeth of the ratchet mechanism 4.

The arrangement is such that, on extension of the
piston rod 10 of the assembly 12 from its fully
retracted position, the lever 8 is pivoted in an
anticlockwise.direction from its illustrated rest
position. The one end of the carrier arm 24 is thereby
disengaged from the abutment 28 and pivots in an
anticlockwise direction about the point 26 whereby the
teeth of the drive shoe 30 are moved into meshing
engagement with the teeth of the ratchet mechanism 4,
continued pivotal movement of the lever 8 resulting in
corresponding anticlockwise rotation of the mechanism
4.

A corresponding drive arrangement is provided

between the lever 16 and the mechanism 4, with



| ever, there being no need to actuate any sw tching neans, di sengagenent of
the non-active drive neans occurring autonmatically when in its rest
position by virtue of said control means. In one enbodi nent of the

i nvention, each drive neans is nounted on a | ever arm pivotal on the

associ at ed | |.ever, abutnment neans bein rovided on th '

wher eby, w ﬁb\éﬁglﬁ}. ve lever in its rest pgsPt ion, the | evgﬁ%#%él%ages

t he associ ated abutnent neans to pivot the drive nmeans out of engagenent
with the ratchet nmechanism and, on novenmgnt of the drive lever to a

di spl aced position, the |l ever arm di sengages from sai d abut nent neans

wher eby the drieempeasfitso¥guiviXenty itd kiosegagetnet artdigdnemy at chet
mechanism In an alternative enbodi nent of the invention, the torque wench
i ncl udes, for ehehwdehvbheclever £ |andethe mechanism 4 being similarly

referenced but with a dash added.

As the lever 16 is displaced from its rest
position, the carrier arm 24! has disengaged from the
abutment 28! and the drive shoe 30' has moved into
driving engagement with the ratchet mechanism 4.

With both the clockwise and anticlockwise drive
arrangements, movement of the piston rod 10,18 to its
fully retracted position brings the one end of the
associated lever arm 24,24! into engagement with the
abutment 28,28! on-the housing to pivot said lever arm
24,24' about the point 26,26 into its inoperative
position and to disengage the drive shoe 30,30 from the
ratchet mechanism 4.

The hydraulic supply to the assemblies 12,20 is
such that, on demand to one of said assemblies for
extension purposes, the fluid is first of all fed to
the other assembly to ensure that the associated piston
rod is fully retracted and thereby that the associated
drive shoe is disengaged from the ratchet mechanism 4.

So, on driving of the ratchet mechanism 4 in one
direction by the shoe 30,30', the other shoe 30,30 is
totally disengaged from the mechanism, thereby avoiding
any locking up of said méchanism.

Fig. 2 illustrates an alternative arrangement for
engaging and disengaging the drive shoes with and from

the ratchet mechanism. Components equivalent to those



6 arm pivotal on the housing, one end of the | ever arm being adapted for
engagenent with the associated drive neans and the other end of the |ever
arm bei ng adapted for engagenent by abutnent neans on the associated drive
| ever, the arrangenent being such that, with the drive lever in its rest
position, the abutnent neans on the drive | ever engage the other_end of the
| ever armto YWPI¥®L d | ever arm whereby the one end t her edfCHFRIIH s
the drive neans fromthe ratchet nmechanism and, on novenent of the drive

| ever to a displaced position, the other epg of the | ever arm di sengages
fromthe abutnment neans and the drive nmeans nove into driving engagenent

w th the ratchet ofeshgni $nare iy aEekenesddri ve neans each conprise

a fluid-operated piston-cylinder assenbly interconnected

Effectively, the locations of the lever arms 24,24%
are pivotally mounted on the housing 2. With the lever
8,16 in its rest position, the one end of the lever arm
24,24 engages the associated abutment 28,28 whereby
the other end of the lever arm 24,24' is pivoted
upwardly to engage the drive shoe 30,30 and lift it out
of engagement with the ratchet mechanism 4 (as shown
for shoe 30 in Fig. 2).

Pivoting movement of the lever 8,16 from its rest
position towards a displaced position results in
disengagement of ﬁhe one end of the lever arm 24,24!
from the abutment 28,28' and downward pivoting movement
of the other end of the lever arm 24,24 out of contact
with the drive shoe 30,30 whereby said shoe 30,30°%
moves into meshing engagement with the ratchet
mechanism 4 (as is shown for shoe 30 in Fig. 2).

Thus there is provided a bi-directional torque
wrench which is particularly suited to remote
operation, for example in subsea and nuclear
applications, in that there is no need to provide
separate switching of the drive means when moving from
clockwise to anticlockwise rotation and vice versa.
Location of a drive lever 8,16 in its rest position
ensures that the associated drive shoe is totally
disengaged from the ratchet mechanism, and thereby
enables rotation of the mechanism 4 by the other drive

lever 16,8 without the possibility of malfunctioning of



with the other end of the associated drive |ever, extension of the piston
of the assenbly causing pivotal nmovenent of the associated drive |ever
about the one end thereof fromits rest position towards 1ts fully

di spl aced position. The fluid supply to said piston-cylinder assenblies is
preferably such that, prior to extension of the piston of one assenbly to
nmove the assHHOM2EBIdrive | ever fromits rest position, the BGTARIFOWR? ¢ he
ot her assenbly is fully retracted to hold the associated drive lever inits
rest position. BRIEF DESCRI PTION OF THE DRAN NGS Figs. 1 and 2 show parts
of two alternative torque wenches according to the invention. WO

96/ 29181 the wrench. PCT/ GB96/ 00637

Clearly the precise means by which a drive shoe is
disengaged from the ratchet mechanism 4 can vary from
those illustrated, providing said disengagement is

achieved when the lever is in its rest position.



7 DESCRI PTI ON OF PREFERRED EMBODI MENTS Referring to Fig

illustrated part of a bi-directional torque wench incl udllrum’nml“ﬂl III”H"I o
of which is shown at 2. The housing 2 contains rat chet mechanism Ay s
rotatable within the housing ab x &f gﬁ-ﬁpgmﬁENrovlded wi th a hexagona

recess 6 therein for co-operatip PRAD I{t or socket to be rot at ed.

A first driveMOW@P8,, crank 8 1o 1 has one eRHYFBIN0E}

about the point P, the piston rod 10 of a first hydraulic piston-cylinder
assenbly 12 being pivotally attached at 14 1po the other end of said |ever

8. The lever 8 is shown in its rest position with the piston rod 10 of the
assenbly 12 fully retracted. On extensiograiIMshe rod 10, the lever 8 is

pi vot ed about the point P in an anticlockw se direction towards a
1, A torque wrench comprising a housing (2) in which

is mounted a rotatable ratchet mechanism {4} adapted to
co-operate with a component to be rotated by the
wrench, a first drive lever (8) extending radially of
said ratchet mechanism (4) and pivotal about one end
thereof coaxial with the ratchet mechanism (4) on the
application to the other end thereof of a driving
force,_first drive means {3) reacting between the first
lever (8) and the ratchet mechanism (4) whereby, on
movement of the first lever (8) from a rest position
towards a fully displaced position, the ratchet
mechanism (4) is rotated in one direction, a second
drive lever (16} extending radially of said ratchet
mechanism (4) and pivotal about one end thereof coaxial
with the ratchet mechanism (4) on the application to
the other end thereof of a driving force, and second
drive means (30') reacting between the seccnd lever (16)
and the raﬁchet mechanism (4) whereby, on movement of
the second lever (16) from a rest position towards a
fully displaced position, the ratchet mechanism (4) is
rotated in the other direction, chéracterised by
control means (24, 26, 28; 24', 26, 28!) reacting
between the housing (2) and the first and second drive
means (30, 30!') in such a manner that, with a lever (8,
16) in its rest position, the associated drive means
(30, 30*) is disengaged from the ratchet mechanism (4).

2. A torque wrench as claimed in claim 1 in
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fully displaced position as will be detailed below A secﬂ'ﬂlﬁ“l“xlﬂ“lluui IIF
crank 16 for the nechanism 4 has one_end pivotal about_th

p|ston rod 18 of a second hydraulic p|ston cyl i nder asseany 0 belng
pivotally attached at 22 to the ether he | ever 16. The assenblies
12,20 work i ite dire t'\Tm8§HE57cHﬁ;$ Qﬁcﬂ her. The Ieverrégs' wnoin
a dlsplaced‘gggﬁﬁﬁﬁh with the plsREHLAQﬁE 18 t he assenbly partly

ext ended and havi ng pivoted ‘retever 16 in a clockwi se direction fromits
rest position. WO 96/ 29151 13

PCT/ GB96/ 00637 8 Drive nmeans react between the levers 8,16 and the ratchet
mechani sm 4 to endihe thepeontrel eméamat (28, &fal) are such that, on

movement of a drive lever (8, 16) from its rest

- position towards its fully disp;aced position, the
associated drive means (30, 30') are brought into
engagement with the ratchet mechanism (4) while the
other drive lever (16,8) is held in its rest position
with its associated drive means (30!, 30) disengaged
from the ratchet mechanism (4).

3. A torque wrench as claimed in claim 1 or
claim 2 in which each drive means (30, 30'} is mounted
on a lever arm (24, 24!) pivotal on the associated drive
lever (8, 16), abutment means (28, 28)) being provided
on the housing (2) whereby, with the drive lever (8,
16) in its rest position, the lever arm (24, 24%)
engages the associated abutment means {28,_281) to pivot
the drive means (30, 30') out of engagement with the
ratchet mechanism (4), and, on movement of the drive
lever (8, 16) to a displaced position, the lever arm
(24, 24') disengages from said abutment (28, 28%)

- whereby the drive means (30, 30') move into driving
engagement with the ratchet mechanism (4).

3. A torque wrench as claimed in claim 1 or
claim 2 and including, for each drive lever (8, 16), a
lever arm (24, 24') pivotal on the housing (2), one end
of the lever arm (24, 24!) being adapted for engagement
with the associated drive means (30, 30') and the other
end of the lever arm (24, 24') being adapted for

engagement by abutment means (28, 28') on the associated
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sai d nmechani smon pivotal novenent of the levers 8,16 about [ '
More particularly, a carrier_arm?24 is pivotally nount ed__at” Hmtln‘” H\Hél!"l
‘€ M H *

8, one end of said arm?24, with the lever 8 in its illustrat aest

position, engaging an a 1 The housing 2 whereby the arm 24
I's held in the inoperati l %ﬁ in the draw ng. AP'E‘B I ve
shoe 30 is cNAE8L, (b ot hNBEPENED saild arm 24, said sho€é . W t he

arm24 in its inoperative position, being held out of engagenent with the
teeth of the ratchet nmechanism 4. The arradgenent is such that, on
extension of the piston rod 10 of the assenbly 12 fromits fully retracted
position, the | edeived lieveni Bt ed6) n tine aantyasigesientts bedngest¢hrtligtom its
illustrated rest position. The_one end of the carrier arm 24 is thereby

di sengaged from¥He he dedvecdenny pBvot® iR dfs rest position, the

" abutment means (28, 28!) on the drive lever (8, 16)
engage the other end of the lever arm (24, 24!) to pivot
said lever arm (24, 24') whereby the one end thereof
disengages the drive means (30, 30') from the ratchet
mechanism (4), and, on movement of the drive lever (8,
16) to a displaced position, the other end of the lever
arm (24, 24') disengages from the abutment means (28,
28*) and the drive means (30, 30') move into driving
engagement with the ratchet mechanism (4).

5. A torque wrench as claimed in any one of
claims 1 to 4 and including, for each drive member (8,
16), a fluid-operated piston-cylinder assembly (12, 20)
interconnected with the other end of the associated
drive lever (8, 16), extension of the piston (10, 18)
of the assembly (12, 20) causing pivotal movement of
the associated drive lever (8, 16) about the one end
thereof from its rest position towards its fully
displaced position.

6. A torgque wrench as claimed in claim 5 in
which the fluid supply to the piston-cylinder
assemblies (12, 20) is such that, prior to the
extension of the piston (10, 18) of one assembly (12,
20) to move the associated drive lever (8, 16) from its
rest position, the piston (18, 10) of the other
assembly (20, 12) is fully retracted to hold the

associated drive lever (16, 8) in its rest position.
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anticl ockwi se direction about the point 26 whereby the teeth of the drive
shoe 30 are noved into neshing engagenent W th the teeth of the ratchet
mechani sm 4, continued pivotal novenent of the lever 8 resulting in
correspondi ng anticl ockw se rotation of the nmechanism4. A corresponding
drive arrangenent is provided between the | ever 16 and the nechani sm 4,
with WO OWOfsReIst RedIGRAO%PD0637
9 conmponents equi valent to those of the arrangenent between the |ever 8 and
t he mechanism 4 being simlarly referenced put with a dash added. As the
lever 16 is displaced fromits rest positf 2 the carrier arm24[err] has
di sengaged fromthe
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abutnment 28[err] and the drive shoe 30[err] has noved into driving
engagenent wth the ratchet nechanism4. Wth both the cl ockw se and

anticl ockwi se drive arrangenents, novenent of the piston rod 10,18 to its
fully retracted position brings the one end of the associated | ever arm

24, 24[err] into engagenent with the abutnment 28,28[err] on the hous%gg to
pkvot said | MRI628BY 54 24[err] about the point 26, 26[err] FFEERIHL0

i noperative position and to di sengage the drive shoe 30,30[err] fromthe
ratchet nmechani sm 4. The hydraul ic suppl o the assenblies 12,20 is such
that, on demand to one of said assenbliqé ir extension purposes, the fluid
is first of all fed to the other assenbly to ensure that the associ ated
piston rod is fully retracted and thereby that the associated drive shoe is
di sengaged fromthe ratchet mechanism 4. So, on driving of the ratchet
mechanism 4 in one direction by the shoe 30,30[err], the other shoe
30[érr],30 is
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totally di sengaged fromthe nechani sm thereby av0|d|ng any | ocking up of
‘'sai d mechanism Fig. 2 illustrates an alternative arrangenment for eh@aglng
and di sengagi ng the drive shoes with and fromthe ratchet Wechanlsnm.. ,

k|

Coenpongnt s - eqU|vaIent to those WD 96/ 29181 : s '
PCT/G896700637“10 qf.~ Flg*rﬁcarefs M1 arly,referenced. Effectlvely, the
| ocat i BnS™ of * t:He +eveh-arn3*a¢ 2AFEY I ] % pivotally nounted on the housing
2. Wth the lever i.n |t rest S|t|on t he one end. .of the |ever arm
24, 24[ err] engages%qlig‘ 'ed:%I%HWﬁ erighess prg, Nh&StHhe™ end of.
LD hpee” ) e i) S R SRR AR 2 o
shown the valve spindle in both directions must be readily
available

It has therefore been proposed, for example as
disclosed in US-A-2729997, to prov1de torque wrenches
1ncorporating bi- directional mechanisms whereby
rotation in both directions can be achieved without
.removing the_wrench from the component to be rotated.

Such bi-directional. torque wrenches commonly -
incorporate a pair of ariVe shoee each'reecting between
the crank lever and the ratchet mechanism, one shoe
associated with clockwise rotation of the ratchet
mechanism and the other shoe’ associated with |
anticlockwise rotation of seid mechanism.

.More particularly,-the two drive shoes are
interconnected with one another, eech shoe being
movable between an operative drive poeition'engaging'
with the'ratchet mechanism and an inoperative position
disengaged from said mechanism. ' The interconnection of
the two shoes is such that, when one of the drive shoes
is in its operative drive position, the other drive
shoe is completely disengaged from'the ratchet
mechanism. |

A switching mechaniem,-which may be manually
operated or powered is provided to alter the.reiative

'pos1tions of the drive shoes to achieve either

clockwise or anticlockWise rotation Failure to
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for .shoe 30 in Fig. 2). Pivoting novenent of .the lever 8,16 fromits.rest
position towards a di splaced position results in dlsengagenent of the: one-
end of the l'ever arm 24,241 fromthe abutnent 28, 28[err] and dommmard‘
-pievoti-ng noverment of the other end of the | ever arm 24,241 out of contact
with the drive shoe 30,30[err] whereby said shoe 30, 30[err] noves into
neshlng engagenent with the ratchet nechanfsm 4 (as is shown for shoe .301
in Fig. 2). Thus there is provided a bi- directional torque wench which is
‘particul arly suitedAecordine: topdibe ipresenyy igwmniiern rtlsmdesds and nucl ear
applications, in that there is no need to provide separate switching of the
drive means V\hé?F‘??{)\ﬁ% F o aansh empnisdng lavhsmsigga timowhdnh vi ce
versa. Location, of eﬁlelever 8,16 inits rest position ensures that the

associ ated dri vk é?R}En? o tEA3F 3R 1 Fpdahett meehand shidedtadke dieaiosm  and

thereby operate_w1th a component to be rotated by the wrench, a

first drive lever extending radially of said ratchet

: heohahism and pivotal about one end thereof coaxial
with the ratchet mechanism, first lever drive means for
:applying a drivihg force to the other end of the first
lever to pivot said first lever about the one end
_thereof recipr0catingly‘between a'rest position and a
'fully,displaced'position, first_drive means reaoting
between the first lever and the ratohet mechanism
wherehy, on movemeht.of the first lever from the rest
position towards the fully displaced position, the
ratchet mechanism is rotated in one direction, a second
drive'iever extending radially of said ratchet

_ mechanieﬁ and pivotal about one end thereof coaxial
with thefretchet mechanism, eeoond lever drive means
for'applying a driving force'to"the other end_of the
.eeoond lever to oiwot said second lever about the one
ehd‘thereof reciprocatingly_between a rest position and
a fully displaced position, and-Secohd drive means

'Ireacting between the second leVer and the ratchet
mechanism whereby, on movement of the second lever from
the rest p051tion towards the fully displaced p051tion,.
the ratchet mechanism is rotated in the other
direction, the wrench further comprising control means.
reecting between the houeing'and the first and second

drive means such-that, with a lever in its rest
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enabl es rotation of the nmechanism 4 by t he ot her drlve | ever 16 8 mﬁthoUt
the possibility of nmal functioning of MD 96/ 29181 : ’

PCT/ GB96/ 00637 11 the wrench. Clearly the preC|se medns by NWnch ‘a dr;ve
shoe is di'sengaged fromthe ratchet nechanism4 can vary TfYom those'*

il lustrated, providing said dlsengagenent I s achieved when the-lever isin
its rest position. = 12 CLAIMS 1. A toﬂhue wrench conprising a hou5|ng -
(2) in which R -
_ position, the associated drlve means is disengaged from
the ratchet mechanism, and such that, on movement of a
drive lever from its rest position towards its fully
displaced position, the associated drive means are
bfought into engagement with the ratchet mechanism
while the other -drive lever is held in its rest
positioh with its assoeia;ed drive means disengaged
from the ratchet mechanism.

It will thus be appreciated thet, with such an
arrangement, rotation of the component to be tightened
or loosened can be achieQed in either direction by
appropriate piﬁotihg mo#ement'of the_asseeiated drive
lever, there being no heed‘to actuate any switching-
means, disengagement of ﬁhe non-active drive means
occurring automatically when in its rest p051tlon by.
virtue of sald control means. |

In one embodiment of the ih&ention, each drive
means is mounted on a iever arm pivotal on the |
associated drive lever, ebutment means being provided_

- on the hou51ng whereby, w1th the drlve lever in its
rest posltlon, the- lever arm engages the associated
abutment means to pivot the drive means out of .
engagement'withsthe'ratchet mechaniSm,.and, on movement
ef_the drive:lever to a displaced position, the lever
arm disengages.from said abutment means whereby the

'drive.means move into driving engagement with the
ratehet mechanism. _ | o
| ~.In an alternative embodiﬁeht of_the'inﬁention, the

torque wrench includes, for each drive lever, a lever
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is nmounted a rotatable ratchet nechani sm (4) adapted to co-operate wWth a
“¢onponent to be-rotated by the wench, a first drive |lever (:8) extending
radial ly of said ratchet mechani smand pivotal about one end thereof *;
~coaxial with the ratchet nechanism (4), first lever drive neans'(12)*for: ..
applying a driving force to the other end of the first |ever (8) to pivot
said first |lever (8) about the one end thé%eof'reciprocatingly bet ween a
rest position and a fully displaced position, first _drive_neans (30) '
reacting bet we@¥™ R&VPERLt ORevBe ROysShRd. t ABer aRehef RBenhAVem ¥ wher eby,

on.novenent of the first lever (8) fromthe rest position,towards.the ful
di spl aced posi PR&RY Fﬂ@pFﬁgcﬁEF(ﬁégﬁﬁﬁwgﬂF(ﬂ}thétgﬁt3§§ac?ﬂt% e_H?V%ction,y

5 Sooor & vegktg! abdOLaBrenl"aphoteaL Ly, oL RR S halsL gReheye (¢
second | ever dEB%EeHEQBEmEﬁQ)b&oébﬁEHLME“ﬂeQnQTEMiEﬂefQQEScRQtEHe
drive lever, the arrangement being.éuch-tﬁat, with the
drive lever in its rest position, the abutment meahs.on
the'driVe lever engage the other ehd of the lever arm
to pivot said lever érm wﬁereby the oﬁe eﬁd thereof
‘disengages the drivé means from the ratchet mechanism,
and, on movement of the drive lever to a_displaced
pbsition; the other end of the 1evéf arm.disengages
from the-ébutment means and the drive means move.int§'
driving engagement with the ratchet mechaniSm;
Preferably thé lever drife means each comprise a
flﬁid-operated pistoﬁ-cylinder assembly interconnectéd
with the other end of the associated drive lever,
extension of the piston‘of the assembly causing inOtal
 movemént of the associated drive lever about the one
énd_therécf from.its.rest pdsition towards its“fully'
displaced position. | | |
- -The_fluid_supply to said piston-cylinder
'assembliés is-préferably such that; prior to extension
of the piston of one assembly to move the associated
drive lever from its rest position, the piston of the:
c;her assembly is'fully retracted to hold the |
asséciated drive le§er iﬁ:its fest position.
BRIEF- DESCRIPTION OF THE DRAWINGS
 Figs. 1 and 2 show parts of two alternative torque .

wrenches according to the invention.
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other end of the second lever (16) to plvot sai d second Iev
t he one end t hereof reciprocatingly between: a rest position| H |“"
di spl aced position, and second drive neans (30[err]) reacti

second | ever (16) and the ratchet mechani sm (4) whereby, on nnvenent of_the
second | ever (16) fromthe rest position towards the fully displaced
position, the ratchet mechanism (4) is rot2ated in the other 13

- direction, characterised by control neans (24, 26, 28; 24[err], 26[err],

28[err]) reacting between the housing (CDAIM8 the first and second drive
‘means (30, 30[err]).such that, with a lever (8, 16) in its rest position,
the associ atedtdri VR heEEee (Wn@@)[%‘m}}mﬁ’r@%%éﬁ@@mﬂf(Hmlmsvhmh:het

t venent of - a drive
mechani sm (4), aﬁ%a&#ﬁgdtharétata£T€ ratchet mechanism (4) adapted to

co-operate with a component to.be rotated by the
wrench a first drive lever (8) extendlng radlally of
said ratchet mechanism and plvotal about one end
.thereof ‘coaxial w1th the ratchet mechanism (4), first
lever drive.means_(lz) for applying a driving force to
the other end of the first lever (8) to pivot said
first lever (8) about the one end thereof
reciprocetingly between a rest-position and a fully
displaced poeition,lfiret drive means (30) reacting
between the first lever (8) and the ratchet mechanism
(4) whereby, on movement of.the first lever (8) from
the rest position towards the fully displaced position,
the ratchet mechanism (4) is.rotated in one_direction,
a second drive lever (16) extending radially of said
ratchet mechanism (4) and pivotal about one end thereof
coax1al w1th the ratchet mechanism (4), second lever .
drlve means (20) for applying a driving force to the
other end of the second lever (16) to pivot said second
lever (16) about the one end thereof reciprocatingly
between a rest position and a fully'dlsplaced position,
and second drive means (30%) reacting between the second
lever (16) and the'ratChet mechanism (4) whereby, on
movement of the_second lever (16) from the rest
position towards the fully diepiaced position, the

ratchet mechanism (4) is rotated in the other
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‘lever (8, 16) fromits rest position tomardé its-fully di Iy
-the associated drive neans (30, 30[err]) 'is brought into 3 mﬁ mmuﬂlml .
o L

t he ratchet mechanism (4) while the other . -drive |ever (

rest position with its associated drive neans (30[err],

16,

ics held 1H its
30) di sengaged from

the ratchet mechanism (4). 2. A torque wench as claimed in claiml in
whi ch each drive neans (30, 30[err]) is ntgunted on a |l ever arm (24,

24[err]) pivotal on the associated drive |ever (8, 16),

abut ment neans (28,

28[err]) bei ngdprewtder, oohhhecberssaqd by)coherebymexhsh(shpe gsj veslever

(8, 16) inits rest position, the lever arm (24, 24[err]) engages the

associ at ed abugabnt26ipags’ | 28:a@8]my rjetwarmitiod Hdes g vE2 meand ({130, _
30[err]) out of engagenent with the ratchet mechanism (4), and, on novenent:
of the drive | &ksst(8ndisgcondaduivel meanspb3viido’) tsheh dhat amhtits

24[err]) disenga

ges from said abutnent neans (28, 28[err]) whereby the

drive means (36eV8B[&Br]}6hoiR 1R orest \PoglehoRgekbatassociated

drive means (30, 30') is disengaged from the ratchet
mechanism (4), and such that,;on movement of a drive
lever (8, 16) from its rest position towards its fully
displaced position, the éssociated drive means (30,-30U
is brought into engagement with the ratchet mechanism
(4) while the other drive léver (16,8) is held in its
rest position with its associated drive means (30*, 30)
disengaged from the ratchet mechanism (4).

2. A torque wrench as Ciaimed in claim 1 in
which each drive means (30, 30%) is mounted on a lever
arm (24, 241) pivota1 on the associated drive.lever (8,
16), abutment means (28, 28') being provided on the
housing (2) whereby,.with the drive lever (8, 16) in

its rest position, the lever arm (24, 24!) engages the

associated abutment means (28, 28') to pivot the drive

me§n§ (30, 30') out of engagement with the ratchet

‘mechanism (4), and, on movement of the drive lever (8,

16) to a displaced pgsition,'the lever arm (24, 241)

disehgages from séid abutment means (28, 28?) whereby"

" the drive means (30, 30') move into driving engagement

with the ratchet mechanism (4).
3. A torque wrench as claimed in claim 1 and

including, for each drive lever (8, 16), a lever arm

(24, 24?) pivotal. on thé housing (2), one end of the
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with the ratchet nechanism (4). 3. - A tor.que wench as clai Iullt"m“lm”"l
and including, for each drive lever (8, 16), a lever arm (24 . .
pi votal on the housing (2), one end of the’ 14 lever arm (24, 2419 Beifg
adapted for engagenent with the associated drive neans (30, 30[err]) and
the other end of the lever arm (24, 24[err]) being adapted for engagenent
by abutnent neans (28, 28[err]) on the as&bci at ed drive lever (8, 16), the
arrangenent-begggﬁsuch that, with the drive lever (8, 16) in its rest

position, the freft™ a%ié ¢4y, besing ré}éamé Heoxirengadenant (vt 6) ,
(24 J2arerr]) ST EB5OTRB B TER ol REFREY (2 scafdynd HbeIqtRE TRt (30, |
30[err]) fro”‘B@etﬁgtigegr arm (24, 24') being adapted_for engagement
by abutment means (28, 28!) on the associated drive
lever (8, 16), the afrangement being such that, with
the drive lever (8, 16) in.its'rést position, the-
abutment means (28,.281) on the drive lever (8, 16)
engage the other end of the lever arm (24, 24') to pivot
said lever arm (24,'241) whereby the one end thereof
disengages the drive means (30, 30%) from-the ratchet
mechanism (4), and, on moveﬁéht of the drive lever (8,
16) to a dispiaced_pqsition, the other end of the lever
arm (24, 24') disengages from the abutment means (28,
28') and the drive means (30, 301) move into driving
engagement with the :atchét mechanism (4).
4. A torque Qrench as claimed in any one of
claims 1 to 3 in which the lever drive méans.each
comprise a fluid—bperated piston-cylindér.assembly (12,
' 20) interconnected with the other-end of the associated
drive lever (8, 16), extension of the piston (10, 18)
of.thé assembly (12, 20) causing pivotal movement of
the associatedldrive lever (8, 16) about the one end
thereof from its rest position.towards its fully' |
displaced'position.-
5. A torque wrench as claimed in claim 4 in
which the fluid'supply to the piston-cylinder
assemblies (12, 20) ié such Ehatﬁ prior.to the

extension of the piston (10,"18) of one assembly (12,
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nechanisn1(4) and, on novenent of the drive |ever (8 16) ﬂ ﬂ
‘position, the ot her end of the lever arm (24, 24[err]) di mul@u "ﬁ”‘“ﬁ II
abut nent neans (28, 28[err]) and the drive neans (30, 30[err]f nbve®into*
driving engagenent- with the rat chet mechani sm (4). 4. A torque wench as
claimed in any one of clainms 1 to 3 in whléh the | ever drive nmeans each
conprise a fluid-operated piston- cyllnder ssenbl'y.(12, 20) interconnected
with the-other e d of the associated drive |lever (8, 16), extension of the
pi ston (10, 18%0df EPhBOXESERBI §5EQo1iabed éaagenbem%ﬁar BV efhEAR HESt he
associ ated drive |ever about the one fgg ereof fromits rest

pFS|t|3n tom?rﬁg FtEOF&£F9nd|gBF?FéﬂtBBsﬁ%ﬁon EP?O?E %rrqegch-as
Csoeniies (152855pbRy"8aln 1AL, Lo b B PsYpRde e RO R Bk L T St on

(10, 18) of onggsageedbky G1fve lever (16, 8) in its rest position.
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% No covee qa569C - L
15 20) to f'ﬂ'/e the associ ated ggt | ever (8, 16) fromlts',rest positi on
the piston (18, .10) of the other assembly (20. 12) i sR7m#Y “EYact ed \Sala?d

hol d the associated drive lever (16, 8) in its rest: position.

N g
4
7

PCT WORLD INTELLECTUAL, PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION

(51) Internationa! Patent Classification 6 : (11) International Publication Number: WO'962918L.].>
B25B Al <

21700 (43) International Publication Date: 26 Scptember 1996 (26.09.96)
- | (21) International Application Number: PCT/GB96/00637 ,({1) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
1 CA, CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, IS,
(22) International Filing Date: 18 March 1996 (18.03.96) JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,
. JZ MG,/¥K, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
- SE{5G/SI, SK, TJ, T™, TR, TT, UA, UG, US, UZ, VN,
(30) Priority Data: RIPG patent (KE, LS, MW, SD, SZ, UG), Eurssian patent
9505545.5 20 March 1995 (200395} / GB (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
/ (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,

(71) Applicant (for all designated States except US): HEDLEY GA, GN, ML, MR, NE, SN, TD, TG).

PURYVIS LIMITED [GB/GB}; Coopies Lane Industrial Es-
tate, Morpeth, Northumberland NE61 6JU (GB/EJ
T Published

(72) Inventor; and With international search report.

(75) Inventor/Applicant (for US only): WALTON, John, Nigel
[GB/GB]; 29 The Villas, Stannington, Morpeth, Northum-
berland NE61 6AT (GB).

(74) Agent: SANDERSON, Michael, John; Mewburn Ellis, York
House, 23 Kingsway, London WC2B S§HP (GB).

yd
(54) Title: TORQUE WRENCH /

(il A

7
A
’
’
]
7
/

-
—

Ll TSI,

-(Sl)Abslract

A bi-directional torque wrench comprises a housing (2) in which is mounted a ratchet mechanism (4) for rotating an associated nut
or bolt, first and second drive levers (8, 16) each movable in opposite directions batween rest and displaced positions to rotate the raschet
mechanism (4) in said opposite directions through drive means (30, 30?) reacting between the associated lever (8, 16) and the ratchet
mechanism (4). Control means (24, 26, 28; 241, 261, 28!) react between the housing (2) and the drive means (30, 30') in such a manner
that, with a lever (8, 16) in its rest position, the associated drive means (30, 30') is disengaged from the ratchet mechanism (4).




