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(54) Torque wrenches

(57) A torque wrench of the type that "break" upon
achieving a pre-selected maximum. The mechanism
used to limit torque is adapted such that excessive wear
is avoided and torque preselection remains within ac-
ceptable tolerances. This is achieved by providing a roll-
er cam-follower to contact the surface of a cam-like sur-

face mitigating any wear of the surface and/or the cam
follower. The wrench is also adapted so that the break
in applied torque, which characterises such wrenches,
is readily apparent to the user of the wrench by an ap-
preciable change in the alignment between the wrench
body and the component engaging section.
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Description

[0001] This invention relates to torque wrenches, and
relates more particularly but not exclusively to improve-
ments in torque wrenches having means for indicating
the achievement of a preselected maximum torque ap-
plied in use of the wrench and/or having means for con-
trollably adjusting a preselected maximum torque to be
applied by the torque wrench in use thereof.
[0002] In the field of hand tools for the controlled man-
ual application of torque to a component (which may, for
example, be a fastener), torque wrenches are known
forms of torque-applying tool having torque-limiting
means for inhibiting or preventing the application
through the tool of torque exceeding some predeter-
mined maximum torque; for increased utility, such pre-
determined maximum torque may be adjustable.
[0003] Normal manual operation of a torque wrench
incorporating torque-limiting means usually involves the
wrench presenting a perceptibly increasing resistance
to movement as applied torque increases, up to the
preselected maximum torque at which there is a a read-
ily perceptible discontinuity in resistance to movement,
commonly in the form of a sharp drop in resistance to
movement or "break" in the stiffness of the torque
wrench. Resetting of the torque wrench may require a
reverse movement of the wrench handle, and/or an in-
crement of forward movement of the wrench handle (i.
e. continuation of handle movement in the previous
torque-applying direction of handle movement). Torque
wrenches are disclosed in British Patents GB0674352,
GB0687446, GB0744597, GB0770611, GB0856136,
CB1249590, and in published European Patent Appli-
cation EP0671243-A1.
[0004] Where a torque wrench has a predetermined
maximum torque that is determined by a spring-loaded
roller camming out of a notch formed in a component for
transmitting torque to a tool or other torque-receiving ar-
ticle (such a component being, for example, a peripher-
ally notched wheel as described in EP0671243-A1, or
an end-notched pivotal coupling component as is used
in the Applicants' "TBN 110 Torque Handle"), it has been
found that the edges of the notches are susceptible to
wear after the torque wrench has been operated many
times. This wear of the notch edges changes the oper-
ative geometry of maximum-torque-determining mech-
anism which has the undesirable effect of maladjusting
the set torque at which the wrench breaks. While com-
pensatory resetting of the wrench could theoretically
keep such maladjustments to a minimal level, if the
torque wrench is operated predominantly in one direc-
tion (e.g. if the wrench is used mainly for tightening right-
hand-threaded fasteners), then wear on opposite edges
of the (or each) notch becomes unequal to a significant
extent, and the breaking torque becomes unequal in op-
posite breaking directions (i.e, the clockwise breaking
torque becomes unequal to the anticlockwise breaking
torque, no matter what the torque setting may be).

[0005] According to a first aspect of the present inven-
tion there is provided a torque wrench having a mecha-
nism to control maximum torque located between the
input and output means of the torque wrench character-
ised in that said mechanism comprises a cam follower
biased into contact with a cam surface through a rolling
contact element.
[0006] Preferably the output means is rocatable about
an axis and the angular extent of rotation of the output
means is limited by abutment with another part of the
torque wrench.
[0007] Preferably the cam surface is located on the
output means, and said axis is disposed between the
cam surface and a part of the output means for engaging
a component which torque is to be applied to.
[0008] Preferably the maximum torque is controlled
by breaking in one direction only.
[0009] Embodiments of the invention will now be de-
scribed by way of example, with reference to the accom-
panying drawings wherein: -

Fig. 1 is a part-sectional elevation of a first embod-
iment of torque wrench in accordance with the
present invention;

Fig. 2 is a sectional plan view of the first embodi-
ment;

Fig. 3 is a fragmentary plan view, to a much-en-
larged scale, of the left end of the first embodiment;

Fig. 4 is a plan view, to a very much enlarged scale,
of a combined cam and coupling component com-
prised in the first embodiment; and

Fig. 5 is a sectional elevation of an alternative de-
sign for the pivot pin.

[0010] Referring first to Figs. 1 & 2, these respectively
show a part-sectional elevation, and a sectional plan
view of a first embodiment 100 of torque wrench in ac-
cordance with the present invention. The torque wrench
100 comprises a longitudinally elongated hollow tubular
body 102, a torque limiting/indicating mechanism 104 at
the left end of the wrench 100, and a handle 106 at the
right end of the wrench 100. (The torque limiting/indicat-
ing mechanism 104 is shown to an enlarged scale in
Fig. 3).
[0011] At the extreme left end of the handle 102 (as
viewed in Figs. 1 & 2) is a concentrically fitted hollow
tubular end member 108 through which a vertical pivot
pin 110 is secured. The pin 110 is retained by a circum-
scribing resilient ring 112.
[0012] In an alternative embodiment, the pin 110 is ec-
centric and is retained within an eccentric bore. The pin
110 is held in place by a standard circlip 111 (see Fig. 5)
[0013] A combined tool coupling and cam component
114 is pivotally mounted on the pin 110 for angularly lim-
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ited movement in the plane of Fig. 2, as will subsequent-
ly be detailed. (The combined coupling/cam component
114 is shown separately and to a much-enlarged scale
in Fig. 4). The component 114 comprises an end-direct-
ed socket 116 having a transversely rectangular cross-
section for insertion of a fastener-coupling tool (not
shown) that allows torque to be applied to a fastener or
other workpiece (not shown). The socket 116 is of a form
known per se, and may be substituted by any other suit-
able form of coupling without affecting the principles of
the invention. The other end of the component 114 is
formed as a rotary cam 118 having a camming profile
120 which will subsequently be explained in detail. The
socket 116 and the cam 118 are formed integrally, with
an intervening hole 122 (see especially Fig. 4) by which
the component 114 is rotatably mounted on the pivot pin
110.
[0014] Within the hollow tubular end member 108 a
slotted bronze bush 124 is fitted. Within the bush 124 a
trunnion 126 is slidably mounted for movement in a lim-
ited range within the bush 124, sliding movement of the
trunnion 126 being along an axis coaxial with the longi-
tudinal axis of the wrench body 102. Sliding movement
of the trunnion 126 within the bush 124 is facilitated by
a spiral lubricating slot 128 (Fig. 1) formed around the
periphery of the trunnion 126.
[0015] The left end of the trunnion 126 (as viewed in
Figs. 1-3) is bifurcate to be a sliding fit over the opposite
planar faces of the cam 118 (as is most clearly shown
in Fig. 1). Between the opposite faces of the bifurcate
end of the trunnion 126, to the right of the cam 118, ex-
tends a mounting pin 130 which is surface-ground to
serve as the inner race of a needle roller bearing 132.
The outer race 134 of the bearing 132 is radially thick-
ened for extra strength and rigidity to serve as a wheel
by which the bearing 132 rolls over the camming profile
120. (As an alternative to a radially thick outer race, a
rolling element bearing with a conventional outer race
could be suitably adapted by circumfitting its outer race
with a wheel or strong tyre, of steel or of any other suit-
able material.) Between the mounting pin or inner race
130 and the outer race 134 is a full complement of un-
caged needle rollers 136. The bearing 132 is therefore
a "cam follower" rolling element bearing which reduces
sliding wear between the cam follower and the camming
profile. The outer race 134 is resiliently urged against
the camming profile 120 by spring means which will now
be described in detail.
[0016] Reverting to Figs. 1 & 2, the right or inboard
end of the trunnion 126 (i.e. the end opposite the bearing
132) is formed as a reduced-diameter spigot 138 for
mounting one end of a spacer tube 140. The other (right)
end of the spacer tube 140 is fitted with a combined slide
support and spring seating 142 which serves both to
provide seating for the left end of a coiled compression
spring 144, and sliding support against the bore of the
wrench body 102 for the tube 140 and the spring 144.
The right end of the spring 144 seats on a further slide

support 146 whose position along the bore of the tubular
wrench body 102 is determined by a screw-threaded ad-
justment member 148. By rotating the adjustment mem-
ber 148 one way or another along its screw-threaded
mounting in the bore of the wrench body 102, the mem-
ber 148 can have its longitudinal position varied in a con-
trollable manner, which in turn varies the position of the
right end of the spring 144. When the outer race 134 of
the bearing 132 is fully seated on the camming profile
120, with the cam 118 rotated about the pivot pin 110 to
its normal position as shown in full lines in Fig. 2, the
preset position of the right end of the spring 144 deter-
mines the effective length of the spring 144 and hence
the spring force exerted through the bearing 132 onto
the camming profile 120. As will be further detailed be-
low, the breaking torque of the torque wrench 100 is
thereby set. (Once the position of the adjustment mem-
ber 148 is set to provide a desired level of breaking
torque, the member 148 is locked against further move-
ment by a lock 150 attached to the member 148 by a
screw 152, and the end of the wrench 100 is sealed by
a removable end cap 154. If future adjustment of the
breaking torque is required, the end cap 154 is tempo-
rarily removed, the member 148 is unlocked, turned as
appropriate, and then relocked, followed by recapping
of the wrench end.)
[0017] Operation of the torque indicating/limiting
mechanism 104 will now be described in detail. The ze-
ro-torque configuration of the mechanism 104 is shown
in full lines in Fig. 3, in which configuration the wheel or
outer race 134 of the bearing 132 will be seated in the
minimum-displacement region 120A of the camming
profile 120 (Fig. 4). As increasing torque is applied
through the wrench 100, the component 114 will start to
rotate anticlockwise with respect to the zero-torque con-
figuration (or, to be more precise and assuming the fas-
tener or other workpiece acted upon by the wrench 100
to be unmoving, the wrench body 102 will start to rotate
clockwise about the pivot pin 110 with respect to the
component 114 of which the cam 118 is an integral part),
and consequently the outer race 134 will ride up the
camming profile 120 to the region denoted 120B in Fig.
4. In this position, the centre of the bearing 132 will be
further from the cam pivot 110, and consequently the
spring 144 will be more compressed than in the zero-
torque configuration. This manifests both as applied
(non-zero) torque and as a corresponding back-resist-
ance to continued movement of the handle 106. Further
increasing the applied torque will cause the outer race
134 to ride further up the camming profile 120, eventu-
ally to reach the point denoted 120C, at which point the
radial separation of the camming profile 120 from the
rotational centre of the cam 118 (i.e. the axis of the pivot
pin 110) is near its maximum. Rotationally beyond the
point 120c, the camming profile 120 "levels out" to a re-
gion 120D in which the cam radius increases relatively
little; this provides a dead-band in which torque cannot
further increase by any significant amount but the angu-

3 4



EP 1 147 858 A2

4

5

10

15

20

25

30

35

40

45

50

55

lar displacement between the component 114 and the
body 102 increases noticeably, i.e. the wrench 100 has
undergone a "break" which is easily detected by the
wrench operator by reason of the relatively high twenty-
degree rotation.
[0018] It is particularly advantageous that the transi-
tion of the camming profile 120 between the maximum
torque point 120C and the dead-band region 120D is
free of discontinuities, i.e. there is no abrupt change of
slope in the camming profile such as is normal in prior
art torque wrenches which depend upon a member be-
ing forced out of a sharp-edged notch (see, for example,
Figs. 2 & 34 of EP0671243-A1). The absence of discon-
tinuities from the camming profile of the present inven-
tion obviates or minimises stress concentrations at
break, which would otherwise lead to excessive wear of
the camming profile just at its torque-determining point,
and hence to rapid maladjustment of breaking torque.
A further significant advantage of the present invention
is that the camming profile is much larger than the equiv-
alent profile in prior art torque wrenches having multiple
break points distributed around a cam and occupying a
comparable internal volume within the wrench, such that
camming loads become distributed over inherently larg-
er areas with consequent further reductions of stress
and stress-induced wear. A still further advantage of the
present invention is that the camming profile presents a
single break point, i.e. unlike the prior art torque wrench
cams wherein the notches could be broken out of in ei-
ther rotational direction, the mechanism 104 works in
one rotational direction only, such that it is fundamen-
tally impossible to cause unequal wear of plural break-
point-setting cam profile regions (and consequent
asymmetry of break torques).
[0019] Attempting to increase the applied torque be-
yond the set torque at break (at which time the operator
would normally relax manual force because desired
torque had been achieved and so indicated by the
breaking of the wrench) will cause contact point be-
tween the race 134 and the camming profile 120 to move
away from the break point 120C and across the region
120D until the cam edge 156 abuts the inside of the end
member 108, as depicted in dashed lines in Fig. 2. The
impact of this abutment will give further notice to the op-
erator to discontinue the application of torque; alterna-
tively, the operator may then knowingly apply greater
torque if desired, as the limiting effect of the cam ar-
rangement is bypassed.
[0020] While certain modifications and variations
have been described above, the invention is not restrict-
ed thereto and other modifications and variations can
be adopted without departing from the scope of the in-
vention.

Claims

1. A torque wrench having a mechanism to control

maximum torque located between the input and out-
put means of the torque wrench characterised in
that said mechanism comprises a cam follower bi-
ased into contact with a cam surface through a roll-
ing contact element.

2. A torque wrench according to claim 1 in which the
output means is rotatable about an axis and the an-
gular extent of rotation of the output means is limited
by abutment with another part of the torque wrench.

3. A torque wrench according to claim 2 in which the
cam surface is located on the output means, and
said axis is disposed between the cam surface and
a part of the output means for engaging a compo-
nent which torque is to be applied to.

4. A torque wrench according to any preceding claim
wherein the maximum torque is controlled by break-
ing in one direction only.
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