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ABSTRACT

Wrench (1) for providing a maximum torque to an external part,
characterised in that it comprises at least one elongated metal part (3) provided
with a fixed end (4) and a pusher end (5), and which also comprises a torque-
applying head (6) upon which the pusher end (5) acts, wherein the elongated
metal part (3) is capable of bending when a torque is applied with the wrench,
and wherein the elongated metal part (3) reaches a maximum bending point
that determines the maximum torque provided by the wrench (1). The inventive
wrench (1) is easier to use than conventional spring-based wrenches as the
force required to adjust the torque is minimal and independent of the torque

value to which the wrench is adjusted. It is also capable of providing higher
torque values.



10

15

20

25

30

35

CA 02742944 2011-05-05

[ i

WRENCH FOR PROVIDING A FIXED OR ADJUSTABLE MAXIMUM
TORQUE

DESCRIPTION

Technical field

The invention relates to a wrench capable of providing a fixed or
adjustable maximum torque to an external part (a screw, a nut, etc.) and cause
said part to rotate.

Prior art

Wrenches designed to provide a fixed or adjustable maximum torque to
an external part (a screw, a nut, etc.) are essentially manual tools that are used
to tighten or loosen external parts that, because of their mechanical properties
or their operating conditions, require a very specific tightening torque or a
tightening torque that does not exceed a specific value. Usually, these types of
wrenches comprise an elastic member with a preload that varies according to
the tightening torque required. Two types of wrenches are used at present:
torque-indicating wrenches and torque-limiting wrenches.

Torque-indicating wrenches feature a visual scale that allows the user to
select the torque to be applied on the external part. This type of wrench
(examples of which are described in US3670602 and US4827813) has an
indicator that makes torque selection easier.

Torque-limiting wrenches (examples of which are described in
US3701295, GB1436492 and W02006/029542A1) are wrenches that allow the
provision of a specific or fixed torque only. This type of wrench may be
adjustable (e.g. GB1436492), in other words the wrench may allow to select
the magnitude of the torque.

Known wrenches present certain drawbacks such as the fact that they
are difficult to use, cannot be used in a healthcare environment, and that the
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user has to exert a great deal of effort in order to apply the torque, etc.

In specific terms, spring-based wenches can be difficult to use because
the higher the torque value the user wishes to adjust the wrench to, the greater
amount of effort the user has to make to adjust the wrench (select the torque
value). As a result, high torque values cannot be achieved in spring-based
wrenches as this would require exerting an impossible amount of effort. In
addition, spring-based wrenches suffer from what is known as “creep” (an
increase in the deformation of a material when constant stress is applied to it),
which causes the spring to become less tense and alters the torque scale.

This invention aims to resolve these drawbacks affecting existing
wrenches.

Brief description of the invention

It is an object of the invention to provide a wrench that allows a
maximum torque to be applied to a part (a screw, a nut, etc.) for the purpose of
making the part rotate, wherein the torque provided by the wrench is limited by
the controlled bending of certain internal elongated metal parts of the wrench.
The inventive wrench thus comprises at least one elongated metal part
provided with a fixed end and a pusher end, wherein the pusher end acts on a
torque-applying head. The elongated metal part is capable of withstanding
bending when torque is applied with the wrench. As the applied torque
increases, the bending increases, thus increasing the force that the elongated
metal part exerts on the torque-applying head. At a given moment, the
elongated metal part reaches a maximum specific bending point, at which point
the wrench provides its maximum torque. The maximum torque is thus
determined by the maximum bending of the elongated metal part.

In one embodiment of the invention, the pusher end pushes a catch
comprised in the torque-applying head. When the elongated metal part reaches
the maximum bending point, the pusher end exerts a force on the torque-
applying head that is high enough so that the torque-applying head jumps to the
next position, thus limiting the torque provided by the wrench. The torque-
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applying head preferably emits a “click” sound when it jumps to the next
position, warning the user that the wrench has reached its maximum torque.

In another embodiment of the invention, the elongated metal part is
comprised in a set of parts connected by means of an articulated joint to the
torque-applying head. In this embodiment the point at which maximum torque
has been reached is indicated by the set of parts rotating in relation to the
torque-applying head to an angle of maximum rotation, and not by a “click’ or
other indication emitted by the torque-applying head, as in the preceding
embodiment.

Various embodiments are contemplated depending on the bending
length and the momentum of the elongated metal part. Embodiments are
envisaged in which the bending length and the momentum are fixed, therefore
leading to fixed maximum torque wrenches (wrenches whose maximum torque
is not user-adjustable). Alternatively, embodiments are envisaged in which
either the bending length or the momentum is variable (user adjustable), and
which, therefore, provide wrenches with an adjustable maximum torque.
Embodiments are also contemplated in which both the bending length and the
momentum are adjustable.

The inventive wrench offers certain advantages over conventional
spring-based wrenches. Firstly, it is easier to use as the effort required to adjust
the torque is minimal and does not depend on the torque value to which the
wrench is adjusted. In conventional wrenches comprising springs, the user
must exceed the preload force of the spring; given the fact that the greater the
torque applied, the greater the deformation of the spring, the preload force also
increases (as established in Hooke’s Law), with the user thus being required to
make an increasing amount of effort. In the wrench based on bending,
however, there is no preload force that forces the user to make a greater effort.
This also leads to an additional advantage, which is that the wrench based on
bending can provide greater torques.

The graph of Figure 20, which shows the force that has to be applied on
the spring (the thick stepped line) and on the inventive elongated metal part
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(the thin curved line) in relation to the required movement or deformation of
these parts, provides a better understanding of this phenomenon. As shown, the
force the spring has to exert on the pusher end to generate a movement “d”
equal to zero is very high, practically the maximum force. In the invention,
however, the force on the pusher end in the rest position is zero as the
elongated metal part is not bent. This effect ensures that barely any force is
required to adjust the inventive wrench. The broken line indicates the

maximum point of movement at which the ratchet jumps to the next tooth.

A further advantage of the invention is the fact that the material the
elongated metal part is made from only works when torque is applied, thereby
preventing “creep” from occurring.

Brief description of the figures

Details of the invention can be seen in the accompanying non-limiting
figures:

- Figure 1 shows a first embodiment of the wrench according to the
invention, where the maximum torque that may be provided by the
wrench is fixed.

- Figure 2 shows an exploded view of the preceding wrench.

- Figure 3 shows a second embodiment of the wrench according to
the invention, where the maximum torque that may be provided by
the wrench is variable.

- Figure 4 shows an exploded view of the preceding wrench.

- Figure 5 shows two longitudinal cross-sectional views of the
wrench of Figures 3 and 4.

- Figure 6 shows a third embodiment of the wrench according to the
invention, where the maximum torque that may be provided by the
wrench is variable.

- Figure 7 shows the moving cover of Figure 3.

- Figure 8 shows the moving cover of Figure 6.

- Figure 9 shows an alternative embodiment of the elongated metal
part.
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- Figures 10 to 13 show the control part of Figure 9 in a variety of
positions.

- Figures 14 and 15 show another embodiment of the invention,
adjusted in two different ways.

- Figures 16 and 17 respectively show a perspective and a cross-
sectional perspective of another embodiment of the invention.

- Figures 18 and 19 show an elevated cross-sectional view of the
wrench of Figures 16 and 17 in its initial position and in its position
of maximum torque, respectively.

- Figure 20 shows a graph of the force that has to be applied on the
spring and on the inventive elongated metal part in relation to the
required movement or deformation of these parts.

Detailed description of the invention

The wrench according to the invention, which allows a maximum
torque to be provided to a rotatable external part (e.g. a screw, a nut, etc.), is
characterised in that it comprises at least one elongated metal part that pushes a
torque-applying head. The elongated metal part is capable of bending, with the
result that when the load reaches a maximum amplitude due to the bending, the
force exerted by the elongated metal part on the torque-applying head is not
able to keep the torque-applying head in its position. The torque-applying head
then jumps to a next position on a gearwheel, thereby reducing the torque
again. As a result, the maximum bending load of the elongated metal part
determines the maximum torque that the wrench is able to provide.

The wrench according to the invention may present a fixed maximum
torque or an adjustable maximum torque, depending on whether the bending
length and the momentum of the elongated metal part are fixed or variable.

Figure 1 shows a first embodiment of the inventive wrench (1). In said
embodiment, the maximum torque that the wrench (1) is able to provide is
fixed. The wrench (1) comprises a fixed cover (2) that acts as a handle. A
torque-applying head (6) is located on one end of the fixed cover (2). The
torque-applying head (6) is a set of parts that enable virtually free rotation in
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one direction and which control (by means of the force exerted on a gearwheel)
the maximum torque that may be applied in the other direction (the direction of
tightening).

Figure 2 shows an exploded view of the preceding wrench (1). In
addition to the torque-applying head (6) and the fixed cover (2), the wrench ¢))
comprises an elongated metal part (3) that is housed inside the fixed cover (2).
One of the ends of the elongated metal part (3) is a fixed end (4), while the
opposite end is a pusher end (5). The pusher end (5) pushes a catch (17) of the
torque-applying head (6). The torque-applying head (6) shown in the figure
comprises a casing (15) that provides structural support to the torque-applying
head (6) and maintains its internal parts isolated from the exterior, a gearwheel
(16) that allows the relative rotation of the external part (a screw, etc.) in
relation to the wrench (1) and the catch (17) whose function it is to apply the
force exerted by the pusher (7) on the gearwheel (16) in an efficient manner.

In the embodiment shown, the pusher end (5) of the elongated metal
part (3) pushes a pusher member (7), which in turn pushes the catch (17). On
the other side, the fixed end (4) pushes another pusher member (10). A stopper
member (8) connects the torque-applying head (6) to the fixed cover (2) and
also limits the axial movement exerted on the pusher (7). Another stopper
member (9) limits the movement of the pusher (10). The elongated metal part
(3) is capable of bending when the catch (17) offers resistance, the wrench (1)
working as follows: the user turns the wrench (1) with an increasing amount of
torque, until the elongated metal part (3) reaches a specific load that causes
bending. Eventually, the bending makes the pusher end (5) exert sufficient
force on the catch (17) so that the catch (17) jumps to the next position of the
gearwheel (16), thereby limiting the torque provided by the wrench (1).

Figures 3 and 4 show a second embodiment of the wrench according to
the invention, in which the maximum torque provided by the wrench is
variable. In this case the wrench (1) further comprises means for varying the
bending length of the elongated metal part (3) and, as a result, for varying the
maximum torque provided by the wrench (1). In this case said means take the
form of a sliding part (11) that presses the elongated metal part (3) at a variable
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point (P), the sliding part (11) being capable of being operated from the outside
of the wrench (1).

Preferably, the sliding part (11) is operated from the outside of the
wrench (1) by means of a bolt (12). Said bolt (12) is engaged with a moving
cover (13), which enables said bolt (12) to be moved. For this purpose, the
moving cover (13) preferably presents a helicoidal groove (14) in which the
bolt (12) moves, with the result that the rotation of the moving cover (13)
causes the bolt (12) to move axially.

Figure 5 shows two longitudinal cross-sectional views of the wrench (1)
of Figures 3 and 4. For sake of clarity not all parts are shown. The two views
show how it is possible to select the required torque: depending on the angle at
which the moving cover (13) is rotated, the sliding part (11) slides for a certain
distance, altering the bending length (L) and, as a result, the torque applied. In
the top figure the sliding part (11) is situated more to the left, with the point (P)
being situated as a result at the furthest possible limit on the left. The bending
length (L) of the elongated metal part (3) is therefore very large, with the
maximum torque provided by the wrench (1) being relatively low as a result. In
the bottom figure, the sliding part (11) and, as a result, the point (P) have
moved a certain distance to the right. The bending length (L) is therefore
smaller than in the top figure and the maximum torque provided by the wrench
(1) is greater.

In the wrench shown in Figures 3 and 4, the helicoidal groove (14)
presents a fixed pitch. In other words, the relationship between the angle of
rotation and the torque applied is not linear (equal increases in angle do not
correspond with equal increases in torque). The moving cover (13) provided
with a fixed-pitch helicoidal groove (14) can be seen in Figure 7.

Alternatively, Figure 6 shows another embodiment of the wrench (1)
according to the invention, wherein the maximum torque provided by the
wrench is variable, as in Figures 3 and 4, but in which the helicoidal groove
(14) presents a variable pitch. In this case, the relationship between the angle of
rotation and the torque applied can be linear (equal angles of rotation
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correspond with equal variations in torque) or as the user requires. In other
words, the provision of a variable pitch enables a linear relationship to be
established between the angle of rotation of the moving cover (13) and the
maximum torque provided by the wrench (1). This makes the adjusting of the
maximum torque of the wrench (1) more of an intuitive process for the user.
The moving cover (13) provided with a variable-pitch helicoidal groove (14)
may be seen in Figure 8.

Figure 9 shows an alternative embodiment of the invention. In this case
the elongated metal part (3) is in fact a set of several elongated metal parts in
the form of rods, in this example five rods in total. The wrench (1) comprises a
control part (18) that allows the number of rods capable of being bent to be
selected and therefore allows the maximum torque provided by the wrench (1)
to be adjusted. In other words, the present embodiment enables the regulation
of the momentum of the elongated metal part (3) formed by a set of several
elongated metal parts. For this purpose, the control part (18) may rotate and
comprises a series of holes (19) designed to allow certain rods to pass through
so that said rods cannot bend. Figures 10 to 13 show the various positions that
the control part (18) may adopt to enable the number of bendable rods to be
varied and therefore enable the adjustment of the momentum of the set of rods
(and the maximum torque of the wrench as a result). In Figure 10 the control
part (18) is situated in a position in which there is only one hole (19) aligned
with the rods. As a result, the central rod does not bend whereas the other four
rods (two on either side of the central one) do bend, the control part (18) acting
as a stopper on the latter. In Figure 11 the control part (19) has rotated to a
position where there are two holes (19) aligned with the rods, with the result
that three rods bend and two rods do not bend. In Figure 12 the control part
(19) has rotated to a position where there are three holes (19) aligned with the
rods, with the result that two rods bend and three rods do not bend
(arrangement shown in Figure 9). Finally, in Figure 13, the control part (19)
has rotated to a position where there are four holes (19) aligned with the rods,
with the result that a single rod bends and the four other rods do not bend.

Figures 14 and 15 show another embodiment of the invention in which
the two preceding concepts are combined (the variation of the point of inertia
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and the variation of the bending length). The wrench (1) comprises several
elongated metal parts (3) in the form of rods and means for selecting both the
number of elongated metal parts (3) capable of being bent and the bending
length of said metal parts (3). Particularly, a control part (18) and a sliding part
(11) such as those described in preceding figures are comprised. In Figure 14
the wrench is adjusted in such a way that only one rod may be bent and with a
large bending length (L), whereas in Figure 15 the control part (18) and the
sliding part (11) are adjusted in such a way that three rods with a smaller
bending length (L) may be bent.

Figures 16 and 17 respectively show a perspective and a cross-sectional
perspective of yet another embodiment of the wrench (1) according to the
invention. In this case the elongated metal part (3) forms part of a set of parts
(20) connected by means of an articulated joint (21) to the torque-applying
head (6). Figures 18 and 19 show an elevated cross-sectional view of the
wrench (1) in its initial position and in its position of maximum torque
respectively.

This embodiment works as follows. The user starts to use the wrench
(1) in the position shown in Figure 1, in which the set of parts (20) are aligned
with the torque-applying head (6). As the user exerts a increasing force, i.e. as
the wrench (1) applies an increasing torque, the set of parts (21) starts to rotate
in relation to the torque-applying head (6) and the elongated metal part (3)
starts to bend. The elongated metal part (3) then reaches its maximum bending
point and the set of parts (21) is no longer able to continue rotating in relation
to the torque-applying head (6) (a situation shown in Figure 19). At this point
the wrench (1) indicates that it has reached its maximum torque.

In this embodiment, therefore, the point at which maximum torque has
been reached is indicated by the set of parts (20) rotating in relation to the
torque-applying head (6) to the angle of maximum rotation, and not by a
“click” or other indication emitted by the torque-applying head, as in the
preceding embodiment. In addition, the point where the torque is applied
(which is located approximately in the articulated joint (21), in other words
right where the pusher member (7) acts) is situated further away from the axis
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of rotation of the external part (a screw, a nut, etc.) on which torque is to be
provided. It is for this reason that, in providing a certain torque, the elongated

metal part (3) should not bend as much in this embodiment as in the preceding
embodiment.

In this embodiment the torque is applied on the area of the articulated
joint (21), instead of on the catch (17) and the gearwheel (16) of the torque-
applying head (6) as was the case in the embodiment shown in the preceding
figures. This makes the construction of the wrench (1) easier, as the shape of
the parts related to the articulated joint (21) is such that these parts can be
relatively easily and cost-effectively manufactured from hard materials (which
in turn are able to withstand high torques); the rest of the wrench (1) can be
manufactured using materials with a standard hardness.

In the embodiment shown in Figures 16 to 19, the articulated joint (21)
is formed by a set of balls (22), although the invention is not limited in this
sense and contemplates many alternative or additional embodiments.
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What is claimed is:

1. Wrench for providing a maximum torque to an external part,
comprising at least one elongated metal part provided with a fixed end and a
pusher end, and in that it also comprises a torque-applying head upon which
the pusher end acts, wherein the elongated metal part is capable of bending
when torque is applied with the wrench, and wherein the elongated metal part
reaches a maximum bending point that determines the maximum torque
provided by the wrench, wherein the wrench further comprises means for
selecting the bending length of the elongated metal part and, as a result, for
varying the maximum torque provided by the wrench, the means for selecting
the bending length of the elongated metal part comprising a sliding part that
presses the elongated metal part at a variable point, the sliding part being
capable of being operated on the outside of the wrench by means of a bolt, the
wrench further comprising a moving cover that is engaged with the bolt and

which causes said bolt to move.

2. Wrench, according to claim 1, wherein the moving end of the
elongated metal part pushes a pusher member, which acts in turn on the torque-

applying head.

3. Wrench, according to claim 1, wherein the pusher end pushes a
catch, the elongated metal part being capable of bending when the catch offers
resistance, resulting in the provision of an increasing amount of torque until the
elongated metal part reaches a specific bending point that causes the pusher
end to exert sufficient force on the catch so that the catch jumps to a next

position, thus resulting in the limiting of the torque provided by the wrench.

4. Wrench, according to claim [, further comprising a fixed cover
inside which the elongated metal part is situated and on one end of which the

catch is connected.
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5. Wrench, according to claim 1, wherein the moving cover presents a
helicoidal groove in which the bolt moves, with the result that a rotation of the

moving cover causes the bolt to move axially.

6. Wrench, according to claim 5, wherein the helicoidal groove

presents a fixed pitch.

7. Wrench, according to claim 5, wherein the helicoidal groove

presents a variable pitch.

8. Wrench, according to claim 1, further comprising one elongated

metal part.

9. Wrench, according to claim 1, further comprising various elongated
metal parts and means for selecting the number of elongated metal parts
capable of bending and, as a result, for altering the maximum torque provided

by the wrench.

10. Wrench, according to claim 1, wherein the elongated metal part
forms part of a set of parts that form an articulated joint with the torque-
applying head, with the result that when the torque provided by the wrench is
increased, said set of parts rotates in relation to the torque-applying head
thereby causing the elongated metal part to bend, until the elongated metal part
reaches a specific maximum bending point, at which point the wrench provides

its maximum torque.

11. Wrench for providing a maximum torque to an external part,
comprising several elongated metal parts provided with a fixed end and a
pusher end, and in that it also comprises a torque-applying head upon which
the pusher end acts, wherein the elongated metal parts are capable of bending

when torque is applied with the wrench, and wherein the elongated metal parts
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reach a maximum bending point that determines the maximum torque provided
by the wrench, the wrench further comprising means for selecting the number
of elongated metal parts capable of bending and, as a result, for altering the

maximum torque provided by the wrench.

12. Wrench, according to claim 11, wherein the moving ends of the
elongated metal parts push a pusher member, which acts in turn on the torque-

applying head.

13. Wrench, according to claim 11, wherein the pusher ends push a
catch, the elongated metal parts being capable of bending when the catch offers
resistance, resulting in the provision of an increasing amount of torque until the
elongated metal parts reach a specific bending point that causes the pusher end
to exert sufficient force on the catch so that the catch jumps to a next position,

thus resulting in the limiting of the torque provided by the wrench.

14. Wrench, according to claim 11, further comprising a fixed cover
inside which the elongated metal parts are situated and on one end of which the

catch is connected.

15. Wrench, according to claim 11, further comprising means for
selecting the bending length of the elongated metal parts and, as a result, for

varying the maximum torque provided by the wrench.

16. Wrench, according to claim 15, wherein the means for selecting the
bending length of the elongated metal parts comprise a sliding part that presses
the elongated metal parts at a variable point, the sliding part being capable of

being operated on the outside of the wrench.

17. Wrench, according to claim 16, wherein the sliding part is capable

of being operated on the outside of the wrench by means of a bolt.
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18. Wrench, according to claim 17, further comprising a moving cover

that is engaged with the bolt and which causes said bolt to move.

19. Wrench, according to claim 11, wherein the moving cover presents
a helicoidal groove in which the bolt moves, with the result that a rotation of

the moving cover causes the bolt to move axially.

20. Wrench, according to claim 19, wherein the helicoidal groove

presents a fixed pitch.

21. Wrench, according to claim 19, wherein the helicoidal groove

presents a variable pitch.

22. Wrench, according to claim 11, wherein the elongated metal parts
form part of a set of parts that form an articulated joint with the torque-
applying head, with the result that when the torque provided by the wrench is
increased, said set of parts rotates in relation to the torque-applying head
thereby causing the elongated metal parts to bend, until the elongated metal
parts reach a specific maximum bending point, at which point the wrench

provides its maximum torque.
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