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bending stresses on the piston rod. In order to meetthis objectweform
aslotwith par- This invention relates to torque wrenches used  allel aides
at or near the end of the drive lever, a shoe for rotating mechanical
components, e.g. for tighten-  guided in the parallel sides and which can
reciprocate ing or loosening nuts, bolts and screws.     5   In the slot,
the remote end of the piston rod being Generally these wrenches use a
wrench head, for  pivotally mounted to the shoe by a pin which passes
example a removable standard socket spanner, car-  through the shoe and is
guided In guide channels ried by holding means on the wrench, normally
ashaft  which are formed in the wrench body or otherwise mounted rotatably
in a housing. As an alternative,  fixed in position in relation to the
wrench housing. special sockets may be used, these sockets having a   10
Inevitably, there is some loss of power when the shoe polygonal bore for
the nut or other polygonal head to  is moving in the slot, with the result
that the torque be rotated by the wrench and a shaft which fits into a
exerted on the means for holding the socket is not hole in the wrench, this
hole then constituting the hold-  exactly proportional to the distance from
the said hold- ing means for the socket At least one drive lever  Ing means
to the line of movement of the piston rod. extending radially from and
pivotable coaxially with  15  In order to create a still more constant
torque, the the said holding means is connected to it by a ratchet,  guide
channel for the end of the pin passing through and a piston rod of a
reciprocating fluid piston cylinder  the shoe may be curved. The curve may
be such that arrangement is pivotally connected to the drive lever  the
aforesaid distance, i.e. the length of the perpen- or levers at a location
radially spaced from the said  dicular from the said holding means to the
line of holding means, to oscillate the lever and thus drive the   20
movement of the piston rod, is at a minimum at the said holding means in
rotation through the ratchet.  point where friction due to movement of the
machan- Since in most known arrangements the drive     ism is a minimum.
lever oscillates In an arc about the axis of the said  A torque wrench
according to the invention can holding means, the distance between the line
of   be readily so constructed that the drive lever and action of the
piston rod and the said axis varies  25  ratchet mechanism can be removed
from the device throughout the oscillation. In theory when a constant  by
taking out a drive shaft, and we further provide a force Is applied the
torque exerted on the said holding  ratchet linkwhich can be utillsed with
wrenches where means is proportional to this distance.          the drive
lever and ratchet mechanism can be so United States Patent No. 4,027,581
shows a tor-  removed. Such a ratchet link comprises a member quewrench of
this kind In which the hydraulic cylinder  30  forming a lever of which one
end is constructed to is pivoted at the end remote from the drive levers to
cooperate with and be moved by the piston rod of the accommodate the
arcuate movementof the end of the  fluid piston-cylinder arrangement of the
wrench and piston rod remote from the cylinder, the piston rod  the other
end forms a housing for a ratchet wheel hav- itself reciprocating on the
axis of the cylinder. In Figs.  ing a ratchet connection between the wheel
and the 1 to 3 of United Kingdom Patent No. 2,028,204, B the   35  said
member, the said member having a bore be- cylinder bore is formed In the
housing of the wrench  tween Its ends to fit a drive shaft of the torque
wrench sothatthe cylinder has a fixed axis and the piston rod
oranothershaftreplacing the said drive shaft, and the Is swivelably mounted
in the piston, again so as to  ratchet wheel being constructed to fit over
a nut so as accommodate the movement of the far end of the pis-  to rotate
the same. ton rod in an arc round the shaft axis.      40      A ratchet
link so constructed can be used to The new scientific frontiers through
which modern   tighten or loosen nuts which are situated so close to
industry is passing demand great accuracy in predict-  an obstruction in
the axial direction of the nut that Ing and providing accurate bolt loads.
Equlpmentcap-  access is not available for a tool utilising standard able
of providing this facility is now essential and  sockets. would be
available through exercising a substantially  45  In another embodiment of
the invention, we seek constant torque on the said means for holding the
to provide a compact and reliable ratchet for torque socket An arrangement
with this, in mind is shown in  wrenches. In the past, these ratchets have
usually Fig. 4 of UK Patent No. 2,028  ,204, B above men-   comprised a
pawl on the drive lever which abuts the tioned. Here the piston rod Is
screwed into the piston  teeth of a ratchet wheel mounted coaxially on the
and the free end of the piston rod, which rotates the   50  meansforholding
the socket. According to this aspect drive lever, has a pin operating in
the slot in the drive  of our invention the pawi is replaced by one or more
lever.                                            rollers, but not more
than three such rollers, which An object of the present invention, which is
float between grooves in the ratchet wheel and a defined in claim 1, is to
provide a hydraulic torque  socket or sockets in the drive lever. When the
drive wrench which will exercise a substantially constant  55  lever is
executing a driving stroke the roller or rollers torque, while ensuring the
minimum of wear at the  are located in the grooves on the ratchet wheel and
connection between the end of the piston rod and the  are propelled by
shoulders on the drive lever drive lever or levers, and avoidance of
unnecessary  whereas, when the drive lever is on its return stroke, 2   
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move back into thesocket or sock-  to be joumalled on the ends 16 of the
ratchet wheel ets in the drive lever. A spring may be provided for  14. The
sides 20 also form flanges constituting and each roller to urge it towards
the ratchet wheel. We  stops for rollers 22 which constitute the driving
con- are aware that rollers have been used in place of  nection between the
drive lever 18 and ratchet wheel pawls In the ratchet arrangements of
torque wren-   5   14, replacing the pawl which Is the usual driving con-
ches. US Specification 3745858 shows such a device  nection to a ratchet
wheel. The drive lever is made in in which the rollers are located at
places right round  two halves, as shown in Fig. 3, to enable it to be
fitted the circumference of the ratchet wheel. This arrange-  over the
ratchet wheel 14, the two halves of the drive ment Is however bulky, and we
have found that it is  lever being rigidly connected together after
assembly quite sufficient to have one, two or three such rollers,  10  by
screws (not shown). all positioned on that side of the ratchet wheel which
The rollers 22 float between grooves 24 found in is towards the operating
mechanism or, more pre-  the outer circumference of the ratchet wheel 14
and clsely, opposite the hemicylindrical surface of the  sockets 28 in the
drive lever 18. On a driving stroke ratchetwheel nearestthe guide channels,
with a con-  of the drive lever 18 each roller22 lies between a shoe
sequent improvement In size, accessibility and   15  30 located in a
shoulder of the drive lever 18 and the weight.
forward end 25 of a groove 24. When, on the other Itis clear that this
ratchet is utilisable in the torque  hand, the drive lever 18 Is performing
a reverse wrench of the present invention.                  stroke, the
rollers 22 each run back up the rear end Various embodiments of the
invention are shown  26 of the groove 24 in which it is located and move
Into In the accompanying drawings In which:       20  one of the sockets 28
in the drive lever 18. Springs 32 Fig. 1 is an end view of one form of
torquewrench  anchored to the drive lever 18 bias the roller 22 according
to the invention;                   towards the ratchet wheel 14, so that
they slip into the Fig. 2 is a section on the line II-II in Fig. 1;
grooves 24 at the beginning of the next driving stroke Fig. 3 is a part
section on the line III-III In Fig. 2;  of the drive lever 18. A holding
pawl 34, pivoted to the Fig. 4 shows a modification of the cylinder  25
housing 10 at 35 has the free end 36 shaped as a part- arrangement;
cylinder of the same diameter as that of the rollers 22. Fig. 5 is a
longitudinal section through another  The holding pawi is biased towards
the ratchet wheel embodiment, taken on the line V-V In Fig. 8;  14 by a
leaf spring 37, and prevents any substantial Fig. 6 is a section on the
line VI-VI In Fig. 5;  rearward movement of the ratchet wheel. Fig. 7 is a
view in the direction of the arrow 'A' In  30  Powerfor the torque wrench
Is provided by a hyd- Fig. 6 with the cover plate removed;          raulic
cylinder 40 and double-acting piston 42, hyd- Fig. 8 shows a modification
of the cylinder mount-  raullc fluid being fed and exhausted through ports
48, ing;                                          50 according to the
direction of movement of the pis- Fig. 9 illustrates a situation where a
conventional  ton 42. At one end the piston 42 has a head 44, which torque
wrench cannot be used;             35  fits in the bore of the cylinder
through asuitable pack- Fig. 10 is a side view, partly sectioned, of a
torque  ing such as an O-ring 45, and Is provided with a cap wrench as
illustrated in any one of Figs. 1 to 8, In  46 screwed into the piston head
44. The cylindrical which the drive lever and ratchet mechanism   body of
the piston 42 passes through a gland 52 In the have been removed and
replaced by a further   open end of the cylinder, this gland being sealed
to ratchet link, and a roller attachment has been  40  the cylinder; a
packing 54 between the gland and the added; and
piston 42 forms a seal against hydraulic fluid at this Fig. 11 Is an end
view of Fig. 10.            point. In all the embodiments shown in similar
parts are  This piston 42 is hollow to accommodate a piston given the same
reference numeral.                rod 56. At one end the piston rod 56 has
a head 58 Referring first to Fig. 1 to 3 the torque wrench  45  located
between the piston cap 46 and a shoulder 60 comprises a housing 10 in which
a square shaft 12 is  in the piston head 44. The end face of the head 58
and mounted for rotation by means of support bearings 13  the adjacent of
the cap 46 are spherical in shape to in the housing 10. This shaft can be
fitted with a  allow forsome degrees of pivoting of the piston rod 56
removable standard socket spanner appropriate for  in all directions. The
other end of the piston rod has the nut or bolt head to be turned by the
device. Be-  50  been cut away in Fig. 2, but is the same as shown In tween
the sides of the housing 10 the shaft 12 carries  Fig. 4, being also
illustrated in section in Fig. 3. At this a ratchet wheel 14 driven in a
counterclockwise direc-  end the piston rod has a 62 bored to take a pin 64
tion (as viewed in Fig. 2) by a drive lever 18 which sur-  through a
spherical bearing 66. The pin 64 Is journal- rounds the ratchet wheel 14.
led in two shoes 68, one each side of the piston rod As seen in Fig. 3 the
ends 16 of the ratchet wheel  55  head 62, and is mounted at each end in a
support 14 have a smaller diameter than the centre portion,  shoe 70
through spherical bearings 72. The support and similarly the sides 20 of
the drive lever 18 extend  shoes 70 can move along guide channels 74, each
inwardly to a greater extent than the centre part so as  formed in the
housing 10 or in a member secured to 3  
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channels are in any event sta-  all directions and the bearings 66 and 72
are spherical tionaiy in relation to the housing.               bearings.
At its upper end (in the position seen in Fig. 2) the  In the modification
shown In Fig. 4 both the piston drive lever 18 is bifurcated to leave
upstanding ears  42 and piston rod 56 are allowed a degree of rotational
76, 76 and 77, 77, the head 62 of the piston rod 56   5   movement To this
end the piston rod 56 passes passing between the ears 76. Also at its upper
end the  through a gland 80 with a normal seal 82 against drive lever 18 is
formed with a parallel sided recess  egress of hydraulic fluid. The gland
80 Is held in place which is divided centrally by the ears 76 to provide a
between a shoulder 84 and a support ring 86, which slot 78, one oneach
side, to form guldeways for the  is firmly attached to the inside of the
cylinder 40, and drive shoes 68.                              10  which is
bored centrally so that the piston rod 56 can In operation it can be seen
that the driving stroke  pass through with sufficient clearance to allow
pivotal of the piston forces the pin 64 to the left (as seen In  movement
of the piston rod. A face seal 87 prevents Fig. 2) and rotates the ratchet
wheel 14 counterclock-  passage of fluid between the gland 80 and the
support wise through the drive lever 18, the rollers 22 and the  ring 86.
The diameter of the gland 80 is less than that ratchet wheel 14. During the
return stroke the rollers  15  of the part of the cylinder 40 In which it
Is located, and 22 move Into the sockets 28 in the drive lever 18, and  it
can therefore move laterally as the piston rod 56 the drive lever moves
clockwise without moving the  swings out of the line of the axis of the
cylinder. ratchetwheel 14 which is held by the holding pawl 34.  The mode
of operation of the embodimentshown During the reciprocation of the piston
42, head 62  in Figs. 5 to 7 is simlar to that of Figs. 1 to 3, and only of
the piston rod is guided by the pin 64, the movement  20  the differences
in design need be explained. In this of which is controlled by the shape of
the guide chan-  embodiment the front end of the cylinder40 has a part nels
74. The guide channels 74 could be straight, in  spherical surface 90 which
abuts a complementarily which case, Ignoring the effect of friction, there
would  shaped bearing 92, being held there by a part spheri- be a constant
torque system, the movement of torque  cal thrust bearing 96 which abuts a
complementarily being calculated as the force exerted by the piston   25
shaped shoulder 94 on the cylinder, the thrust bearing multiplied by the
length of the normal from the centre  96 being held In place by a thrust
collar 98. In this of the ratchet wheel 14 to the straight axis of move-
embodiment the piston rod 56 always moves along ment of the piston rod 56.
However, it will be     the axis of the cylinder 40 and It is the cylinder
which appreciated that, as the drive lever 18 rotates, the  rotates as
necessary according to the movement of drive shoes 68 move along the slots
78, and the effect  30  the head 62 of the piston rod, sufficient space
being of the frictional forces between the shoes 68 and the  allowed for
this between the cylinder40 and the thrust slots 78 and between the support
shoes 70 and the  bearing 96 and thrust collar 98. guide channels 74 will
vary according to the position  In this embodiment there is only one roller
22, but of the shoes 68 in the slots. To counter this, the guide  otherwise
the actuation of the ratchet wheel 14 is the channel 74 of the embodiments
shown in the draw-  35  same as with the embodiment of Figs. 1 to 3. ings
is curved so that, as the shoes 68 move up the  Moreover, the holding pawl
34 does not operate on slots 78 and the frictional force becomes greater,
the  the ratchet wheel 14 but on a similarly shaped wheel normal from the
centre of the ratchet wheel 14 to the  100 fixed on the drive shaft 12
beside the ratchet axis of movement of the piston rod 56 becomes gre-
wheel 14. The wheel 100 Is joumalled in the housing ater. In this way a
still closer approximation to con-  40  10 at 102 and in effect acts also
as a support bearing stant torque can be obtained over the whole stroke of
for the shaft 12 opposite the support bearing 13. A the piston.
release lever 99 allows the holding pawl 34 to be dis- It will be seen from
the above description that  engaged when this Is desired. The holding pawl
34 some up and down movement of the head 62 of the   and the grooves in the
wheel are protected by a cover piston rod is called forwhen the guide
channels 74 are  45  plate 104. curved. Additionally there is always some
distortion of  The modification shown in Fig. 8 shows a different the
housing 10 when the torque wrench is used. One  cylinder mounting. Here the
cylinder 40 is mounted aspect of this is the simple counter-torque on the
with projections 106 on each side journalled in bear- device when a nut Is
tightened, this being in the plane  ings 108 in the housing 10 so that the
cylinder 40 can ofthedrawingof Fig.2. If this counter-torque is taken   50
move at right angles to the plane of the figure, I.e. In by the end of a
laterally extending plate attached to  the plane of Fig. 5. Otherwise the
modification Is the the casing, so that the reaction force between the
same as that of Figs. 5 to 7. plate and the stationary object against which
It is laid  In all the embodiments the drive shaft 12 can be Is not in the
plane of the drawing, there is then a torque  pushed through from one side
to the other so that nuts which can  be resolved into a torque In the plane
of the  55  and bolts may be both tightened and unscrewed. drawing, and a
torque at right angles to this plane. It  In all the forms of the torque
wrench shown in the is to meet the distortions caused by this that the
piston  drawings, the end of the casing 10 which lies adjacent rod 56 is
given a freedom of rotational movement in  the hydraulic cylinder 40 is
provided with ears 110 4 



7                  EP 0 276 936 B1                8 leading to a flat lower
surface 112, a construction  Is fitted with a roller or pad attachment, a
roller attach- which allows ancillary fitments to be slid onto the  ment
being shown in Figs. 10 and 11. This comprises housing. One such ancillary
fitment can be a laterally  a sleeve 142 which can be slid over the ears
110 of extending plate as referred to above.             the torque wrench.
Depending members 144 The design of torque wrench which we have des-   5
attached to the sleeve 142 are bored to receive an cribed and illustrated
in Figs. 1 to 8 has allowed us to  axle 146 carrying the rollers 148.
evolve a useful accessory In the form of a ratchet link  The ratchetwheel
128 is suitably bored to accom- for specialised flange use in those cases
where the  modate nuts of the correct size to be tightened or conventional
torque wrench cannot be employed. An  loosened. The piston rod 56 is
reciprocated in the example of such a case is shown in Fig. 9 which illus-
10  usual way. Forward movement of the piston rod trates two sections of
pipe 114, each having a circular  causes the ratchet link 120 to pivot
round the drive flange 116 at the end connected through a threaded  shaft
12 and the roller 22 to engage with a groove 24 bolt and nuts 118. Cladded
insulation 119 prevents  in the ratchet wheel, thus turning the nut. On the
return the torque wrench and socket spanner being used   stroke of the
piston rod 56 the drive roller 22 moves and anothertool must be employed.
Specialised hyd-  16  into the socket 28 and thus into an adjacent groove
24 raulic tools have been evolved for this purpose, and  on the ratchet
wheel 128. It is also known to adapt normal hydraulic wrenches  On every
forward movement of the piston rod 56 by fitting a roller attachment and a
torque link. How-  the housing 10 will try to rotate In the opposite direc-
ever, in this latter case, the ratchet mechanism built  tion to the nut.
This is prevented by the reaction roller into the machine cannot be used
and as a result the  20  148which rests againstthe peripheryof theflange
(for tool has to be manually repositioned after each for-  example the
flange 116 shown in Fig. 9). At the same ward stroke of the piston, which
is time consuming  time the whole apparatus is pulled forward as the and
tiring for the operator.                      ratchet link rotates about
the axis of the nut 118. Further we provide a ratchet link which can be
utilized with a hydraulic wrench which is so construc-  25 ted that the
drive lever and ratchet mechanism can be  Claims removed from the device
bytaking out the drive shaft. It can readily be seen from the above
description that  1. A torque wrench comprising a housing (10), this
applies to the torque wrench illustrated in Figs. 1  means (12,14)
rotatable in the housing for holding an to 8.
30  exchangeable socket for a polygonal members to be Reference may now be
made to Figs. 10 and 11  rotated by the wrench, a drive lever (18)
extending of the drawings. The reference numeral 10 in Fig. 10  radially
and pivotable coaxially with the said holding designated the housing of any
of the torque wrenches  means, a ratchet connection (22) between the drive
described by reference to Figs. 1 to 8. As can be seen  lever and the said
holding means and a reciprocating in Fig. 10 the drive lever 18 and the
ratchet wheel 14,  35  fluid piston-cyllnder (42, 40) arrangement having a
together with the parts thereon, have been removed  piston rod (56) which
actuates the drive lever charac- as a unit after withdrawing the drive
shaft 12 and this  terised in that a slot (78) with parallel sides is
formed unit has been replaced by the ratchet link generally  in the drive
lever at or near the end remote from the designated at 120, this being held
in place by reinsert-  said holding means, a shoe (68) is located in the
slot ing the drive shaft 12 in its normal position in the tor-  40  to be
guided by the parallel sides of the slot, and the que wrench, but on this
occasion passing it also  end of the piston rod is pivotally mounted to the
shoe through the hole 122, thus retaining the upper part of  by a pin (64)
which passes through the shoe and is the ratchet link 120 between the sides
of the housing  guided at each end in guide channels (74) which are 10. In
this position, the upper end of the ratchet link  fixed in position In
relation to the wrench housing. 120 (in the position seen in the drawings)
fits over the  45  2. A torque wrench according to claim 1 having drive
shoes 68, being formed with upstanding ears 76,  two said shoes, one on
each side of the centre line of 77 for this purpose. It can be seen that
the body 124  the piston rod, each shoe being located between the of the
ratchet link 120 acts as a lever which pivots  parallel sides of a slot in
the drive lever. round the drive shaft 12.                            3. A
torque wrench according to claim 1 or claim At its lower end the body 124
of the ratchet link  50  2, wherein the guide channels are straight. 120
forms a housing 126 for a ratchet wheel 128, the  4. A torque wrench
according to claim 1 or claim connection between the ratchet wheel and the
body  2, wherein the guide channels are curved in such a 124 being a roller
22 which floats between grooves 24  way as to provide a more constant
torque over the in the ratchet wheel and a socket 28 in the body 124
effective stroke of the piston. in the same manner as is noted above in
reference to  5  5. A torque wrench according to any one of the Fig. 5. A
spring 32 exercises the same function as the  preceding claims, wherein the
cylinder is fixed relative spring 32 in Fig. 5.
to the torque wrench housing and the piston rod is The end of the housing
10 adjacent the cylinder  allowed a small pivotal movement relative to the
cyli- 
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lower surface 112, a construction  is fitted with a roller or pad
attachment, a roller attach- which allows ancillary fitments to be slid
onto the  ment being shown in Figs. 10 and 11. This comprises housing. One
such ancillary fitment can be a laterally  a sleeve 142 which can be slid
over the ears 110 of extending plate as referred to above.             the
torque wrench. Depending members 144 The design of torque wrench which we
have des-   5   attached to the sleeve 142 are bored to receive an cribed
and illustrated in Figs. 1 to 8 has allowed us to  axle 146 carrying the
rollers 148. evolve a useful accessory in the form of a ratchet link  The
ratchet wheel 128 is suitably bored to accom- for specialised flange use In
those cases where the  modate nuts of the correct size to be tightened or
conventional torque wrench cannot be employed. An  loosened. The piston rod
56 is reciprocated in the example of such a case is shown in Fig. 9 which
illus-  10  usual way. Forward movement of the piston rod trates two
sections of pipe 114, each having a circular  causes the ratchet link 120
to pivot round the drive flange 116 at the end connected through a threaded
shaft 12 and the roller 22 to engage with a groove 24 bolt and nuts 118.
Cladded insulation 119 prevents  in the ratchet wheel, thus turning the
nut. On the return the torque wrench and socket spanner being used   stroke
of the piston rod 56 the drive roller 22 moves and another tool must be
employed. Specialised hyd-  15  Into the socket 28 and thus into an
adjacent groove 24 raulic tools have been evolved for this purpose, and  on
the ratchet wheel 128. It is also known to adapt normal hydraulic wrenches
On every forward movement of the piston rod 56 by fitting a roller
attachment and a torque link. How-  the housing 10 will try to rotate in
the opposite direc- ever, in this latter case, the ratchet mechanism built
tion to the nut. This is prevented by the reaction roller Into the machine
cannot be used and as a result the   20  148which rests against the
periphery of theflange (for tool has to be manually repositioned after each
for-  example the flange 116 shown in Fig. 9). At the same ward stroke of
the piston, which Is time consuming  time the whole apparatus is pulled
forward as the and tiring for the operator.                      ratchet
link rotates about the axis of the nut 118. Further we provide a ratchet
link which can be utilized with a hydraulic wrench which is so construc-
25 ted that the drive lever and ratchet mechanism can be  Claims removed
from the device by taking out the drive shaft. It can readily be seen from
the above description that  1. A torque wrench comprising a housing (10),
this applies to the torque wrench illustrated in Figs. 1  means (12, 14)
rotatable in the housing for holding an to 8.
30  exchangeable socket for a polygonal members to be Reference may now be
made to Figs. 10 and 11   rotated by the wrench, a drive lever (18)
extending of the drawings. The reference numeral 10 in Fig. 10  radially
and pivotable coaxially with the said holding designated the housing of any
of the torque wrenches  means, a ratchet connection (22) between the drive
described by reference to Figs. 1 to 8. As can be seen  lever and the said
holding means and a reciprocating in Fig. 10 the drive lever 18 and the
ratchet wheel 14,  35  fluid piston-cylinder (42, 40) arrangement having a
together with the parts thereon, have been removed  piston rod (56) which
actuates the drive lever charac- as a unit after withdrawing the drive
shaft 12 and this  tensed in that a slot (78) with parallel sides is formed
unit has been replaced by the ratchet link generally  in the drive lever at
or near the end remote from the designated at 120, this being held in place
by reinsert-  said holding means, a shoe (68) is located in the slot Ing
the drive shaft 12 in its normal position in the tor-  40  to be guided by
the parallel sides of the slot, and the que wrench, but on this occasion
passing it also  end of the piston rod is pivotally mounted to the shoe
through the hole 122, thus retaining the upper part of  by a pin (64) which
passes through the shoe and is the ratchet link 120 between the sides of
the housing  guided at each end in guide channels (74) which are 10. In
this position, the upper end of the ratchet link  fixed in position in
relation to the wrench housing. 120 (in the position seen in the drawings)
fits overthe   45  2. A torque wrench according to claim 1 having drive
shoes 68, being formed with upstanding ears 76,  two said shoes, one on
each side of the centre line of 77 for this purpose. It can be seen that
the body 124  the piston rod, each shoe being located between the of the
ratchet link 120 acts as a lever which pivots  parallel sides of a slot in
the drive lever. round the drive shaft 12.                             3. A
torque wrench according to claim 1 or claim At its lower end the body 124
of the ratchet link  50  2, wherein the guide channels are straight. 120
forms a housing 126 for a ratchet wheel 128, the  4. A torque wrench
according to claim 1 or claim connection between the ratchet wheel and the
body  2, wherein the guide channels are curved in such a 124 being a roller
22 which floats between grooves 24  way as to provide a more constant
torque over the in the ratchet wheel and a socket 28 in the body 124
effective stroke of the piston. in the same manner as is noted above in
reference to  55  5. A torque wrench according to any one of the Fig. 5. A
spring 32 exercises the same function as the  preceding claims, wherein the
cylinder is fixed relative spring 32 in Fig. 5.
to the torque wrench housing and the piston rod Is 



The end of the housing 10 adjacent the cylinder  allowed a small pivotal
movement relative to the cyli- 5    9                   EP 0 276 936 81
10 nder axis.                                        Ansprfche 6. A torque
wrench according to anyone of claims 1 to 4, wherein the cylinder is
pivotally mounted, the  1. I;rehmomentschlOssel mit einem Gehause piston
rod being constrained to move along the axis  (10), Einrichtungen (12, 14)
die im Gehause drehbar of the cylinder.                              5
sind, um eine auswechselbare Steckhfilse fOr ein 7. A torque wrench
according to claim 6, wherein  polygonales Element festzuhalten, das durch
den the cylinder is mounted on a part-spherical bearing  Schliissel
gedrehtwerden soll, mit elnem Antriebshe- (92) to allow a small movement of
the front end of the  bel (18), der sich radial erstreckt und koaxial mit
der cylinder in all directions.                        genannten
Halteelnrdchtung verschwenkbar Ist, mit 8. A torque wrench according to any
preceding   10  elner Klinkenverbindung  (22), zwlschen  dam claim, wherein
the ratchet connection comprises at  Antriebahebel und der genannten
Halteelnrichtung least one roller (22) which floats between grooves in  und
elner hin- und hergehenden Fluid-Kolben-Zyrin- a ratchet wheel and a socket
In the drive lever, the rol-  der-Anordnung (42, 40) erstreckt, die eine
Kolben- ler and socket being located opposite the heml-cylln-  stange (56)
aufwaest, die den Antrlebshebel betatlgt, drical surface of the ratchet
wheel nearest the guide  is  dadurch gekennzeichnet, da6l eln Schlitz (78)
mit channels.                                          parallelen Seiten Im
Antrlebshebel an oder nahe dem 9. A torque wrench according to claim 8,
wherein  von der genannten Halteeinrichtung entfemten Ende a holding pawl
(34) is located to prevent any substan-  ausgebildet ist, ein Schuh (68) im
Schlitz angeordnet tial reverse movement of the ratchet wheel, the end of
ist, um von den parallelen Selten des Schlitzes the holding pawl being
shaped with a part-cylindrIcal  20  geffhrt zu werden, und das Ende der
Kolbenstange face to fit the grooves in the ratchet wheel, or a sepa-
schwenkbar am Schuh mittels sines Stiftes (64) mon- rate grooved wheel on
the shaft                   tiert Ist, der den Schuh durchsetzt und an
jedem Ende 10. A torque wrench according to claim 8 or claim  In
Ffhrungskanilen (74) gefuhrt Ist, die In Stellung In 9 wherein the sides of
the drive lever are extended to  bezug auf das SchlflsselgehAuse fixiert
sind. form flanges (20) on each side of the grooves In the   25  2.
Drehmomentschlflssel nach Anspruch 1, mit ratchet wheel In order to
constitute end stops for the  zwel der genannten Schuhe, wovon alner auf
Jeder roller or rollers.                                Selte der
Mittelinle der Kolbenstange vorgesahen Ist 11. A torque wrench according to
claim 10, whe-  und jeder Schuh zwischen den parallelen Selten rein the
said flanges are journalled on the ratchet  elnes Schiltzes in
Antriebshebel angeordnet ist. wheel.
30      3. Drehmomentschlfissel nach Anspruch I odor 12. A torque wrench
according to any one of    2, worin die Ffhrungskianile gerade sind. claims
1 to 11 and constructed so that the drive lever  4. DrehmomentschlOssel
nach Anspruch I oder and said ratchet connection are removable from the  2,
worin die Fiihrungsklanile auf solche Weise wrench by taking out a drive
shaft, the torque wrench  gekrfimmt sind, daS sle sin konstanteres Drehmo-
futher including a ratchet link comprising a member  35  ment fiber den
wirksamen Hub des Kolbens schaffen (124) forming a lever of which one end
is constructed  bzw. ermroglichen. to co-operate with and be moved by the
piston rod of  5. Drehmomentschl0ssel nach elnem der vorher- the fluid
piston-cylinder arrangement of the wrench  gehendenAnspriiche, worn
derZylinderln bezugauF and the other end forms a housing (126) for a secon-
das DrehmomentschlOsselgehfiuse feststehend Ist dary ratchet wheel having a
secondary ratchet con-  40  und der Kolbenstange eine geringe Schwenkbewe-
nection between said secondary ratchet wheel and  gung relativ zur
Zylinderachse ermrglicht wird. the said member, the said member having a
bore be-    6. Drehmomentschlhssael nach  einem  der tween its ends to fit
the drive shaft replacing the said  Ansprfiche I bls 4, worin der Zylinder
schwenkbar shaft, and the secondary ratchet wheel being con-  montlert Ist
und die Kolbenstange so gehalten bzw. structed to fit over a nut so as to
rotate the same.  45  geffihrt Ist, da6 sle sIch entlang der Achse des
Zylin- 13. A torque wrench according to claim 12 whe-  ders bewegt. rein
the secondary ratchet connection comprises at    7. Drehmomentschrlussel
nach Anspruch 6, worin least one secondary roller which floats between
derZylinder auf elnem tellwelse Iugelffrmigen Lager grooves in the
secondary ratchet wheel and a socket  (92) montlert !st. um sine kieine
Bewegung der Vor- in the said member, the secondary roller and socket  so
derendes desZylinders in alien Rlchtungen zu ennig- being located opposite
the hemi-cylindrical surface of  lichen. the secondary ratchet wheel
nearest the said bore.    8. Drehmomentschliassel nach elnem dervorher- 14.
A torque wrench according to claim 12 or   gehenden Ansprliche, worin die
Kilnkenverbindung claim 13 together with a pad or roller attachment
wenigstens sine Walze (22) umfaBt, die mit Spiel zwi- removably attachable
to the casing of the wrench.    s5  schen Nuten In einem Kiinkenrad und
elner HMilse bzw. Aufnahme im Antriebshebel gelagert ist, wobel 



Walze und H(Use bzw. Aufnahme gegenfiber der halbzylindrischen Oberfliache
des Kiinkenrades am 6 ~~~~~~~111 1liilli1i 11111 1lill 1 II    11
EP 0 276 936 B1                12. nachsten zu den Ffhrungskeanilen
angeordnet sind.  noment (18) se d6ployant radialement et pouvant 9.
Drehmomentschlfssel nach Anspruch 8, worin  pivoter coaxialement avec ledit
dispositif de fixation, elne Halteilinke (34) angeordnet lst, urn jogilche
un racoord i rochet (22) entre le levier dentralnement wesentiiche Bewegung
des Klinkenrades nach rMck-  et ledit dispositif de fixation et un
dispositif cylindre- warts zu verhindem und das Ende der Haltekllnke mit
5   piston hydraulique altematif (42,40) comprenant une olnerteflweise
zylindrischen Flache geformt 1st, urn in  tige de piston (56) qui actionne
le levier d'entratne- die Nuten irn kiinkenrad oder elnem getrennten, mit
ment, caract6risee en ce qu'une encoche (78) a Nuten versehenen Rad auf der
Well. elnzupassen.   parois paralleles eat formee dans le levier
d'entraTne- 10. Drehmomentschlfssel nach Anspruch 8 oder  menta l'extr6mitd
ou A proximit6 de lextrdmite la plus 9, worin die Seiten des Antrlebehebels
erweitert sind,  io  eloign6e dudit dispositif de fixation, un cousshnet
(68) urn Flansche (20) muf jeder Seite der Nuton im kiln-  est place dane
I'encoche pour stre guids par les kenrad zu bilden und damit
EndanschllagsfirdieWal-  parole parallees de l'encoche, et l oxtnrmit6 de
la tigo zen(n) darzustellen.                              du piston oet
montee, de manilre A penmetire le pivo- 11. Drehmomentschlfissel nach
Anspruch 10,    tement, sur le coussinet A i'alde d'une broche (64) qui
worin die genannten Flansche am Klinkenrad gela-  15  traverse le cousshnet
etestguid6e A chaque extremit6 gert sind.
dans des rainures A basculer (74) fixees en position 12.
Drehmomentschlfissel nach einem  der      par rapport au logement de la
clef. AnsprOche 1 bla 11, und so konstrulert, dall der     2. Clef
dynamomhtrique a declenchement salon Antriebshebel und die genannte
ilinkenverbindung  la revendicatlon 1, presentant deux desdits cousal- vom
Sohlfissel durch Herausnehmen der Antriebs-  2o  nets, un de chaque cote de
la ligne centrale de la Ige welle entfernbarsind, der Drehmomentschlfissel
wel-  du piston, chaque coussinot etant plac6 entre les ters etnschlietend
elne iinkenverbindung, die sin  parois paralleles d'une encoche dans Is
levier Element(124) umfait, das olnen Hebel bildet, dessen  d'entratnement.
eines Ende dazu ausgebldet Ist, mit der Kolben-      3. clef
dynamornetrique A dedenchement solon stange der
Fluid-Kolben-Zyilnder-Anordnung des  25  la revendicatlon I ou la
revendication 2, dans laquelle SchlOssels zusammenzuwirken und von dleser
lea ralnures A basculer sont droites. bewegtzu werden und dessen anderes
Ends eln Ge-      4. Clef dynamometrique A decienchement solon huse (126)
fOr sin sekundfires Kinkenrad bildet, das  la revendication 1 ou la
revendication 2, dans laquelle sine sekundare Kiinkenverbhndung zwischen
dem    les ralnures A basouler sont courbes de maniere A genanntn
sekundaren Kllnkenrad und dem genann-  30  offrdr un couple plus constant
sur la course effective ten Element aufwelst, wobel das genannte Element
du piston. mit elner Bohrung zwischen seinen Enden versehen     5. Clef
dynamomltrique A declenchement solon Ist, um die die genanntb Welle
ersetzende Antebs-  lune quelconque des revendicatbons prec6dentes, wele
lenzupassen, und das sekundire Kilrkenrad    dans laquelle ie cylindre est
fixe par rapport au logo- dazu ausgobidet ist; fiber sine Mutter zu passen,
urn  3s   ment de la clef dynamomltrique A declenchement et dieselbe zu
drehen.                               Ia tige du piston pout se voir
imprimer un leger mou- 13. Drehmomentdchlflssei nach Anspruch 12,    vement
de pivotement par rapport a raxe du cylindre. worin die sekundAre
Klinkenverbindung wenigstens     6. Clef dynumomrtrique A
declenchementiselon eine sekundire Wakze umfalt, die mit Spiel zwischen
l'une quelconque des revendications I a 4, dans E-   Nuten Im sekundgren
Klinkenrad und elner HOlse  4o  laquelle le cylindre est montA de manibre A
permettre bzw. Aufnahme im genannten Element gelegert fst,  le pivotement,
la tige du piston etant commandbe und die sekundire Walze und HMlse bzw.
Aufnahme   pour se deplacer le long de I'axe du cylindre. gegenfber der
halbzylindrischen Fliche des sekun-    7. Clef dynamomltrlque A
decienchement selon diren Klinkenrades am nichsten zurgenannten Boh-  la
revendication 6, dans laquelle le cylindre east monte rung gelegen sind.
45  sur un paller partlellement spherique (92) aiin de per- 14.
DrehmomentschlOssel nach Anspruch 12      mettre un leger mouvement de
lextrfmitl avant du oder 13 zusammen mit einern Kissen-oderWalzenzu-
cylindre dans toutes lea directions. satzgerlt, das losbar am Gehluse des
Schrauben-      8. Clef dynamom6trique A decienchement selon schlwssels
befestigt ist.                        INune quelconque des revendications
prlcldentes, 6o dans laquelle le raccord & rochet comprend au moins un
galet (22) presentant un Jeu lateral entre les sillons Revendicat1ons
dans une roue A rochet et une douille dans le levier d'entrathement, le
galet et la douille etant pleols b 1. Clef dynamometrique A declenchement
l'oppose de Ia surface hlmicyllndrique de la roue A comprenant un logement
(10), un dlmpositif (12, 14)  55  rochet A proximitl Immediate des rainures
b basculer. 



pouvant pivoter dans le logement destine A la fixation  9. Clef
dynamometrique A deloenchement selon d'une doufle interchangeable pour un
siement poly-  la revendication 8, dans laquelle un cliquet de fixation
gonal A serrerldesserrer par la clef, un levier d'entrai-  (31) eat prevu
afin de prevenir tout mouvement arriere 7 *     L  N  S*    13
EP 0 276 936 B1                 14 Important de Ia roue A rochet,
I'extr6mit6 du diquet de fxation 6tant faconn6e avec une face partiellement
cylindrique afln de s'adapter aux sihlons dans la roue A rochot, ou une
roum cannelee distincte sur l'arbre. 10. Clef dynamom6trique A
d6clenchementselon   5 la revendicaton 8 ou la revendication 10, dans
laquelle lea parols du levier d'entranhement sont 6ten- dues de maniere A
former des brides (20) do chaque cOte des salons dans la roue t rochet
aflin de consft- tuer des butees en about pour l ou les galet(s).  10 11.
Clef dynamom6trique A declenchement salon la revendication 10, dans
laquelle lesdites brides sont supportses sur la rous A rochet. 12. Clef
dynamom6trique A d6denchementselon I'une quelconque des revendlcations I A
11 et cons-  15 truite de manlrer a ce quo Is levier d'entraThement et
ledit raccord a rochet puissent etre retr6s de la clef par retralt de
I'arbre de commando, la def dynamome- trique A d6clenchement comptant
encore une biolle A rochet compronant une barre (124) formant un levier  20
dont une extr6mlt6 est construite de manlere A coo- perer avec et a etre
deplacbe par la Uge du piston du disposatif cylindre-pleton hydraulique de
la clef et rautre extr6mitA form. un logement (126) pour une roue A rochet
secondalre presentant un raccord A   25 rochet secondaire entre ladite roue
A rochet secon- daire et ladite bare, ladits barre pr6sentant un al6- sage
entre ses extr6mlts de maniere A permetire son adaptation sur l'arbre de
commando remplagant ledit arbre, et la roue A rochet secondalre etant
construlte  30 de manibre aisadaptersurun 6crou afin de fairs pivo- tbr
Oelu-l. 13. Clef dynamom6trique A^deienchementselon ia revendlcation 12,
dans laquelle le raccord a rochet secondalre comprend au moins un galet
secondalre  35 presentant un Jeu lateral entre lea sillons dans la roue A
rochet secondaire et une doullie dans ladite barre, Ib galet secondaire et
la doulile 6tant placas A I'oppose do la surface hdmicylindrique de la roue
a rochet esoondalre A proxikit Imm6diate dudit a1-  40 sage. 14. Clef
dynamon6trique A ddclenchement selon Ia revendication 12ou la revendicatlon
13, presentant unefation parpafn ou pargaletmontable et demon- table sur le
bolmer de la clef.               45 ! c   L  |   s                     50b
55 8    


