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4 (10) comprises an engagement element (24) connectable to the connecting element

A P necting element (12) fastened to a component (18, 20) to be tightened. The device
; / (12), and a support element (40) configured to suppott the device (10) against the

translationally guide the engagement element (24) relative to

the component (18, 20). Further, the engagement element (24) is preloaded relative

(40).
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Description

DEVICE FOR TENSIONING A CONNECTING ELEMENT

Technical Field

The present invention refers to a device for tensioning and/or
loosening a tensable connecting element, such as a screw connection, fastened to

a component to be tightened or loosened.

Technological Backeround

Tensable connecting elements, such as tensable screw
connections, for tightening or connecting components are well known.
Specifically, for installing such tensable connecting elements, the use of screw
tensioning devices is known, for example, in the field of steel constructions and
various engine design applications. These screw tensioning devices generally
operate based on a torque-free tensioning method, according to which pulling
forces are used to lengthen large screws or bolts in an elastic range during
installation such that, upon releasing the pulling forces, the connecting elements
retract and thereby apply tensional forces onto the components to be tightened.

For example, in a known use of the screw tensioning devices, at
first, a first end of a screw is connected to a first component via a threaded
means. Then, a second component to be fastened to the first component is
provided such that a threaded rod of the screw extends therethrough. Via a
second end of the screw, a nut is placed on the screw so as to be engaged with the
threaded rod. Thereafter, the second end of the screw is engaged with the screw
tensioning device and a pulling force is applied thereto so as to elastically
lengthen the screw. In this lengthened state, the nut is further tightened such that,

upon releasing the pulling force applied to the screw, the screw together with the
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nut apply a tensional force for frictional connecting the first to the second
component.

Such a screw tensioning device, for example, is known from US
2018/0215022 Al. In the known device, hydraulically induced pulling forces are
used for tensioning a screw connecting element engaged with a fixation element
of the device. Specifically, the known device comprises a support element
configured to support the fixation element against a component to be tightened
during tensioning operation. The fixation element is arranged to be movable
relative to the support element so as to apply tension or to remove tension from
the screw. Further, a piston is provided which is accommodated and movable
within the fixation element along a longitudinal axis of the device. For
hydraulically actuating the fixation element, a hydraulic chamber containing a
fluid is delimited by and provided in a space between the piston, the fixation
element and the support element. In this configuration, the piston is arranged
such that a movement thereof relative to the fixation element manipulates a
volume of the fluid chamber and thereby transnationally actuates the fixation
element relative to the support element.

By such configuration, the components of the known screw
tensioning device are exerted to high hydraulic pressure. Thus, for ensuring a
leak-tightness of the device, strong seals need to be provided between those
components of the device which are movable relative to one another and which
delimit the fluid chamber.

Due to these seals, however, relatively high forces need to be
applied for moving the components relative to one another. Even in a state, in
which the fluid chamber is vented, relatively high forces are required so as to
move the engagement element relative to the support element of the device. Thus,
it may be arduous for an operator to shift the engagement element into a reset or

starting position even when the fluid chamber is vented.
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Summary of the Invention

In view of the prior art, it is an objective to provide a device for
tensioning a connecting element having an improved operability.

This object is solved by means of a device for tensioning a
connecting element having the technical features of claim 1. Preferred
embodiments are set forth in the present specification, the Figures as well as the
dependent claims.

Accordingly, a device is provided for tensioning a connecting
element fastened to a component to be tightened which comprises an engagement
element connectable to the connecting element, and a support element configured
to support the device against the component and to translationally guide the
engagement element relative to the component. The engagement element is

preloaded relative to the support element.

Brief Description of the Drawings

The present disclosure will be more readily appreciated by
reference to the following detailed description when being considered in
connection with the accompanying drawings in which:

Figure 1 schematically shows a sectional view of a device for
tensioning a connecting element, and

Figure 2 schematically shows an enlarged sectional view of a reset

unit deployed in the device depicted in Figure 1.

Detailed Description of Preferred Embodiments

In the following, the invention will be explained in more detail
with reference to the accompanying Figures.

Figure 1 schematically shows a device 10 for tensioning a
connecting element 12 which forms a screw connection. The shown device 10

may be used for tensioning, i.e. preloading, and/or loosening, i.e. untighten,
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tensable screw connections. In the context of the present disclosure, the term
“tensable” refers to a material property indicating that a component, i.e. the
connecting element 12, at least partially, is capable of being elastically expanded
and thus of storing an amount of elastic energy when being subjected to a
tensioning force.

Specifically, the connecting element 12 is provided in the form of
a screw comprising a first end 14, an opposed second end 16 and an elastic part
positioned between the first end 14 and the second end 16. The elastic part is
capable of being elastically lengthened when the connecting element 12 is
subjected to a pulling force by means of the device 10.

The connecting element 12 is configured for connecting, i.e.
frictional connecting, a first component 18 to a second component 20.
Specifically, the first end 14 of the connecting element 12 is configured to be
connected to the first component 18 by means of a threaded engagement, as
depicted in Figure 1. The elastic part of the connecting element 12 extends
thought the second component 20 such that the second end 16 of the connecting
element 12 is positioned on a side of the second component 20 facing away from
the first component 18. For connecting the first and the second component 18, 20,
a nut 22 is provided which is in threaded engagement with the elastic part of the
connecting element 12.

The device 10 comprises an engagement element 24 connectable
to the connecting element 12. Specifically, the engagement element 24 includes a
cylindrical portion 26 having a first end 28 and a second end 30. At the first end
28, the engagement element 24 includes a cylindrical recess 32 to house the
second end 16 of the connecting element 12, while the first end 14 of the
connecting element 12 is connected to the first component 18 by means the
threaded engagement. The recess 32 includes internal threads 34 formed on a side
wall 36 of the engagement element 24 to engage with complementary threads 38

formed at the second end 16 of the connecting element 12.
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Further, the device 10 comprises a support element 40 configured
to support the device 10 against the second component 20 and to translationally
guide the engagement element 24 relative to the first and second component 18,
20. In other words, the engagement element 24 is translationally movable relative
to the support element 40, i.e. along a longitudinal axis 42 of the device.
Specifically, upon translationally moving the engagement element 24 relative to
the support element 40, a tensioning force may be applied to or may be removed
from the connecting element 12 fixed to the engagement element 24.

The device 10 further comprises an actuating unit 44 for
translating a rotational movement applied to an actuating element 46 into a
translational movement of the engagement element 24 relative to the first and
second component 18, 20 to be tightened and thus relative to the support element
40. In other words, the actuating unit 44 is provided so as to actuate the
engagement element 24 relative to the support element 40. In the following, the
structure and operation of the actuating unit 44 will be explained in more detail.

The actuating unit 44 is hydraulically actuated. In other words, a
hydraulic fluid is used to transfer motive power so as to move the engagement
element 24 relative to the support element 40. For doing so, the actuating unit 44
comprises a piston 48 accommodated within and movable relative to the
engagement element 24, i.e. along the longitudinal axis 42. Further, a fluid
chamber 50 accommodating the fluid is provided which is delimited by the piston
48, the engagement element 24 and the support element 40. In this configuration,
the actuating unit 44 is designed such that a translational movement of the piston
48 manipulates a volume of the fluid chamber 50 and thereby moves the
engagement element 24 with respect to the support element 40 so as to apply or
remove a tension acting on the connecting element 12 connected to the
engagement element 24.

More specifically, the fluid chamber 50 comprises two distinct

portions, a piston portion 52 delimited by and provided between the piston 48 and
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the engagement element 24 and an effective portion 54 delimited by and provided
between the engagement element 24 and the support element 40. The piston
portion 52 and the effective portion 54 are fluid-communicatively connected via
two connecting bores 56 provided in the engagement element 24. A base area 58
of the piston portion 52 is provided with an effective cross section that is smaller
than an effective cross section of a base area 60 of the effective portion 54. In this
context, the “effective cross section” refers to an area that is perpendicular to the
longitudinal direction 42 and thus perpendicular to a moving direction of both the
piston 48 and the engagement element 24 relative to the support element 40. By
this configuration, an actuating force applied onto the piston 48 is hydraulically
transformed into a force acting on the engagement element 24 that is higher
compared to the actuating force acting on the piston 48.

For accommodating the piston 48, the engagement element 24
further includes a bore 62 extending along the longitudinal axis 42 of the device
10. Specifically, the bore 62 extends from the second end 30 of the cylindrical
portion 26 to the recess 32 formed at the first end 28 of the cylindrical portion 26
of the engagement element 24 and is configured to receive the piston 48. A
diameter of the bore 62 may be less than the diameter of the recess 32 which thus
together form a stepped opening within the engagement element 24. Further, the
bore 62 includes a variable diameter along the longitudinal axis 42. In other
words, a wall of the engagement element 24 has a variable width along the length
of the bore 62 such that the diameter of the bore 62 changes along the length of
the bore 62. As depicted in Figure 1, the bore 62 includes a wider portion 64 and
a narrower portion 66. At the wider portion 64, a distance between the piston 48
and the wall of the engagement element 24 is greater than at the narrower portion
66.

As shown in Figure 1, at the narrower portion 66, the piston 48
contacts the wall of the engagement element 24. The narrower portion 66

includes a groove 68 formed in the wall of the engagement element 24 and
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extending along a perimeter of the bore 62. A first sealing ring 70 is disposed in
the groove 68 to form a seal joint between the piston 48 and the engagement
element 24. The first sealing ring 70 is positioned between the piston 48 and the
wall of the engagement element 24.

The engagement element 24 also includes a plate 72 extending
radially from the cylindrical portion 26 of the engagement element 24. The plate
72 is positioned normal to the longitudinal axis 42 and is proximal to the second
end 30 of the engagement element 24. The plate 72 is cylindrical in shape and
forms a flange portion in proximity to the second end 30 of the engagement
element 24.

The engagement element 24 is received at least partly within the
support element 40. As set forth above, the engagement element 24 is arranged
and adapted to be moved relative to the support element 40 to apply tension to or
remove tension from the connecting element 12. The support element 40 includes
a first cylindrical portion 74 and a second cylindrical portion 76 connected to one
another by a connection portion 78. The first cylindrical portion 74 forms a lower
part of the support element 40 to be positioned on the second component 20. The
first cylindrical portion 74 surrounds a part of the connecting element 12, the first
end 28 of the engagement element 24 and a portion of the cylindrical portion 26
of the engagement element 24. Specifically, the first cylindrical portion 74
surrounds the portion of the cylindrical portion 26 which is positioned underneath
the plate 72 in the illustration depicted in Figure 1.

The second cylindrical portion 74 is spaced away from the first
cylindrical portion 74 by the connection portion 78. The second cylindrical
portion 76 surrounds the plate 72 of the engagement element 24 such that an
inner surface of the second cylindrical portion 76 contacts an outer surface of the
plate 72. In other words, the plate 72 is positioned within the second cylindrical
portion 76 of the support element 40 and is configured to move relative to the

second cylindrical portion 76.
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Further, a third sealing ring 80 is positioned between the inner
surface of the second cylindrical portion 74 and the outer surface of the plate 72
to prevent leakage of the fluid accommodated in the fluid chamber 50.
Specifically, the third sealing ring 80 may be positioned in a groove formed
either into the inner surface of the second cylindrical portion 76 or into the outer
surface of the plate 72, as depicted in Figure 1

As can be gathered from Figure 1, the first cylindrical portion 74,
the second cylindrical portion 76, and the connection portion 78 are hollow
cylindrical portions having inner diameters different from each other, thereby
forming stepped configurations with each other. The inner diameter of the
connection portion 78 is smaller than the inner diameters of both the first
cylindrical portion 74 and the second cylindrical portion 76. The connection
portion 78 comprises an opening to guide the engagement element 24 within the
support element 40, which opening has a diameter slightly larger than the
diameter of the portion of the engagement element 24 guided by the support
element 40. The connection portion 78 may further define a recess in which a
second sealing ring 79 may be disposed for providing a sealing between the
engagement element 24 and the connection portion 78.

The plate 72, the connection portion 78, and the second cylindrical
portion 76 of the support element 40 together form the effective portion 54 of the
fluid chamber 50. The effective portion 54 is fluidly connected to the bore 62 in
the engagement element 24 via the connecting bores 56. The effective portion 54
is configured to receive the fluid from the piston portion 52 accommodated in the
bore 62 of the engagement element 24 due to an axial movement of the piston 48
slidably positioned within the engagement element 24.

In this way, the fluid may move back and forth between the piston
portion 52 and the effective portion 54 of the fluid chamber 50. During operation,
the position of the piston 48 determines how much fluid is displaced from the

piston portion 52 to the effective portion 54, and vice versa. As can be gathered
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from Figure 1, when the piston 48 is moved in an upward direction, i.e. in a
direction facing away from the engagement element 24, the size of the piston
portion 52 gets smaller. Accordingly, fluid is displaced therefrom into the
effective portion 54 causing an increase of pressure in the effective portion 54 as
more and more fluid enters thereinto. This pressure acts on the engagement
element 24 which causes it to move in a direction facing away from the support
element 40, i.e. along the longitudinal axis 42. This movement induces tensioning
and thus lengthening of the connecting element 12. In this tensioned and
lengthened state of the connecting element 12, an operator may tighten the nut 22
so as to position the nut 22 closer to the second component 20, i.e. to abut on the
second component 20. This may be performed by reaching the nut 22 through
openings in the support element 40 with a tool, an end of which may be inserted
into the openings at the side of the nut 22 to turn and thus tighten or loosen the
nut 22.

The piston 48 has a generally cylindrical shape with a head end 82
and a rod end 84 that are distal to one another and connected by a shaft 86. The
head end 82 has a sealing portion 88 that is larger in diameter than the shaft 86.
The diameter of sealing portion 88 corresponds to a diameter of the bore 62 in the
engagement element 24. The sealing portion 88 comprises a recess 90 that is
circular in nature. A fourth sealing ring 92 is provided within the recess 90.

The first to fourth sealing ring 70, 79, 80, 92 may be made from
metal, such as iron or steel, ceramics, fibrous materials, elastomer and/or plastic.

The piston 48 further includes a threaded portion 94 that is in
threaded engagement with a cap 96 of the engagement element 24. The cap 96 is
firmly fixed to the second end 30 of the cylindrical portion 26 by means of a
threaded connection 98. Alternatively, the cap 96 may be pressed to the second
end 30 of the cylindrical portion 26 of the engagement element 24.

In the shown configuration, the actuating element 46 is formed by

the rod end 84 of the piston 48. As the piston 48 and thus the actuating element
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46 are connected to the cap 96 by means of a threaded engagement, the actuating
unit 44 is designed such that a rotational movement of the actuating element 46 is
transformed into a translational movement of the piston 48 relative to the
engagement element 24 which manipulates a volume of the fluid chamber 50 and
thereby moves the engagement element 24 with respect to the support element
40. As a result, upon rationally manipulating the actuation element 46, a
tensioning or loosening of the connecting element 12 connected to the
engagement element 24 is performed by means of the device 10.

Further, the effective portion 54 of the variable fluid chamber 50
is fluidly connected to a pressure metering device (not shown) for determining a
pressure of the fluid present in the effective portion 54. A vent opening 102 is
arranged in fluid connection with the effective portion 54 to remove any gases
therefrom. The vent opening 102 is closed by a screw 104.

The device 10 further comprises a reset unit 106 for preloading the
engagement element 24 relative to the support element 40. In other words, the
reset unit 106 is configured to exert a preload force F acting on the engagement
element 24. As can be gathered from Figure 1, the direction of the preload force F
coincide with the longitudinal axis 42 and thus with a movement direction of the
engagement element 24 relative to the support element 40. The preload force F is
provided such that the engagement element 24 is shifted or pushed towards a
predefined reset or starting position of the engagement element 24 relative to the
support element 40. In the context of the present disclosure, the term “reset
position” or “starting position” may refer to a position of the engagement element
24 relative to the support element 40, into which the engagement element 24
should be placed by an operator prior to using the device 10 for tensioning the
connecting element 12, i.e. prior to connecting the engagement element 24 to the
connecting element 12.

Specifically, the reset or starting position of the engagement

element 24 constitutes an end position of the movement of the engagement
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element 24 relative to the support element 40. The term “end position” refers to a
position of the engagement element 24 relative to the support element 40, beyond
which the engagement element 24 is not intended and configured for being
moved. In the shown configuration, the reset or starting position refers to a
position of the engagement element 24, at which the engagement element 24
maximally protrudes into a cavity 108 provided in the first cylindrical portion 74
of the support element 40.

In the shown state of the device 10, in which the support element
40 supports the device 10 against the second component 20 and in which the
engagement element 24 is connected to the connecting element 12, the reset unit
106 preloads the engagement element 24 relative to the support element 40 in a
direction facing the connecting element 12 and thus the first and the second
component 18, 20.

Figure 2 shows an enlarged sectional view of the reset unit 106.
As can be gathered from the Figure, the reset unit 106 is arranged between the
support element 40 and the engagement element 24 within the cavity 108.
Further, in order to apply the preload force F for preloading the engagement
element 24 relative to the support element 40, the reset unit 106 is connected to
both the engagement element 24 and the support element 40 in a force
transmitting manner.

Specifically, the reset unit 106 is designed to exert the preload
force F onto the engagement element 24 relative to the support element 40,
wherein the preload force F amounts at least 800 N. Alternatively, the preload
force F may amount at least 100 N or 500 N. More specifically, in the shown
configuration, the preload force F may amount about 900 N, i.e. in a state, in
which the engagement element 12 is positioned in its reset or starting position,
and/or in a state, in which the engagement element 24 is shifted from its reset or
starting position relative to the support element, and/or in a state, in which the

engagement element 24 is not connected to the connecting element 12.
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As depicted in Figure 2, the reset unit 106 comprises a plurality of
disc springs 110 stacked on one another in a direction parallel to the longitudinal
axis 42. Accordingly, the plurality of disc springs 110 form a disc spring set 112.
The disc spring set 112 is arranged circumferentially around the engagement
element 24 and thus surrounds the engagement element 24 in a circumferential
direction. Accordingly, a longitudinal axis of the disc spring set 112 and the disc
springs 110 coincides with a longitudinal axis of the engagement element 24, i.e.
the longitudinal axis 42 of the device 10.

Further, a connecting member 114 is provided for connecting the
reset unit 106 to the support element 40 in a force transmitting manner.
Specifically, the connecting member 114 is provided in the form of a snap-ring
engaged with a groove 116 provided on an inner surface of the support element
40 which delimits the cavity 108.

To that end, a support plate 118 is provided which is interposed
between the reset unit 106, i.e. the disc spring set, and the connecting member
114. Specifically, the support plate 118 is made of a hardened material, e.g.
hardened steel or hardened plastic.

A further connecting member 120 is provided for connecting the
reset unit 106 to the engagement element 24 in a force transmitting manner.
Specifically, the further connecting element 120 is provided in the form of a
connecting ring connected to an outer surface of the engagement element 24 by
means of a threaded connection 122.

As depicted in Figure 2, a sleeve 124 is interposed between the
reset unit 106 and the support element 40. The sleeve 124 abuts onto the inner
surface of the support element 40 and the reset unit 106 abuts onto the outer
surface of the engagement element 24. Alternatively, the reset unit 106 may be
provided such that the sleeve 124 is interposed between the reset unit 106 and the

engagement element 24, wherein the reset unit 106 may abut onto the inner
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surface of the support element 40 and the sleeve 124 may abut onto the outer
surface of the engagement element 24.

In the configuration depicted in Figures 1 and 2, the reset unit 106
is positioned in the region of the first end 28 of the engagement element 24. This
is an exemplary arrangement of the reset unit 106. It is obvious to the skilled
person that the reset unit 106 may be arranged between the support element 40
and the engagement element 24 at any position within the cavity 108.
Accordingly, the reset unit 106 may be provided such that the connecting
member 114 and the groove 116 are arranged in the area of the connection
portion 78 of the support element 40. Furthermore, the reset unit 106 may be
provided with a varying number of disc springs 110 such that a length of the reset
unit 106 along the longitudinal axis 42 may vary accordingly.

It will be obvious for a person skilled in the art that these
embodiments and items only depict examples of a plurality of possibilities.
Hence, the embodiments shown here should not be understood to form a
limitation of these features and configurations. Any possible combination and
configuration of the described features can be chosen according to the scope of
the invention.

This is in particular the case with respect to the following optional
features which may be combined with some or all embodiments, items and/or
features mentioned before in any technically feasible combination.

A device may be provided for tensioning a connecting element
fastened to a component to be tightened. The device may comprise an
engagement element connectable to the connecting element, and a support
element configured to support the device against the component and to
translationally guide the engagement element relative to the component. Further,
the device may be provided such that the engagement element is preloaded
relative to the support element, in particular in a state, in which the engagement

element is not connected to the connecting element.
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In other words, by being preloaded, the engagement element is
exerted to a preload force which may cause the engagement element to be shifted
or pushed towards a predefined reset position, e.g. a starting position thereof. In
this way, the preload force may support an operator in setting the device into its
reset or starting condition prior to use the device for tensioning a connecting
element, i.e. prior to connect the engagement element to the connecting element
to be tightened, thereby increasing the operability of the device for a user. For
example, the device may be provided such that, when a user sets the device into a
reset or starting state, particularly by shifting the engagement element into its
reset or starting position, the preload force may counteract frictional forces
generated by seals arranged between the movable components of the device.
Accordingly, the exertion of an operator when adjusting the device may be
considerably reduced, thereby improving the device’s operability for an operator.

Further, the thus exerted preload force acting on the engagement
element may ensure that the components of the device, i.e. the engagement
element, are properly positioned into its predefined positions, i.e. its reset or
starting positions, in a self-acting way. In this way, the operational safety of the
device may be increased.

Generally, the proposed device may be used, for example, in the
field of steel constructions and various engine design applications, but is not
limited to these applications. Rather, the proposed device may be used in any
application in which connecting elements are tightened by employing torque-free
tensioning methods. In one example, the proposed device may be used to fasten a
turbo charger to an engine crank case.

Specifically, the device may be used for tensioning and/or
loosening a connecting element. In other words, the device may be used to
preload and/or untighten a connecting element. The connecting element may be a
tensable connecting element. For example, the connecting element may be or

comprise a screw, a bolt and/or any other type of tensable connecting elements.
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Further, the connecting element to be tensioned and/or loosened
by the proposed device may be intended and/or configured to tighten a
component to which it is fastened. Alternatively or additionally, the connecting
element to be tensioned and/or loosened by the proposed device may be intended
and/or configured for connecting, i.e. frictional connecting, a first component to a
second component. Accordingly, the device may be configured for tensioning a
connecting element for connecting, i.e. frictional connecting, a first component to
a second component. For doing so, a first end of the connecting element may be
fixed to the first component, i.e. by means of a threaded engagement. For
example, the first component may be an engine crank case and the second
element may be a turbo charger mount.

As set forth above, the device may comprise the engagement
element connectable to the connecting element. In other words, the engagement
element is configured for being connected to the connecting element, i.e. in a
force- and/or form-fitting manner. For doing so, the engagement element may
comprise an engagement section for engaging with the connecting element.
Specifically, the engagement section may be engaged with the connecting
element by means of a threaded engagement. The engagement section may be
provided at an end portion of the engagement element. Further, the engagement
section may be configured to engage with a second end of the connecting element
arranged opposed to the first end thereof. For example, the engagement section
may be provided with a thread designed complementary to a thread formed at the
second end of the connecting element.

The device may further comprise the support element configured
to support the engagement element against the component to be tightened during
tensioning operation of the device. In other words, the support element is
configured to, during the tensioning operation of the device, abut on the
component to be tightened, 1.e. on the first or the second component. In this way,

the support element is capable of generating a force, i.e. a reaction force,
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counteracting the pulling force exerted onto the connecting element connected to
the engagement element during tension operation of the device.

As set forth above, the support element may be designed to
translationally guide the engagement element. In other words, the engagement
element is translationally movable relative to the support element, i.e. along a
longitudinal axis of the device, and thus relative to the component to be
tightened.

Upon translationally moving the engagement element relative to
the support element, a tensioning force may be applied to or may be removed
from the connecting element fixed to the engagement element. Thus, the device
may be provided such that the engagement element is translationally movable
relative to the support element so as to apply a tension to or to remove a tension
from the connecting element.

The device may be provided such that the engagement element, at
least partly, is accommodated within the support element. For example, the
support element may be provided with a cavity, i.e. a cylindrical cavity which
particularly extends along the longitudinal axis of the device. The cavity may be
configured to at least partially receive the engagement element, i.e. the
engagement section thereof.

The device may further comprise an actuating unit for actuating
the engagement element. Specifically, the actuating unit may be configured for
translationally moving the engagement element relative to the support element
and thus relative to the component to be tightened.

The actuating unit may be a hydraulically actuated or a
hydraulically driven actuating unit. This means that the actuating unit may use a
fluid for actuating the engagement element. In other words, a fluid is used to
transfer motive power for the engagement element so as to move the engagement
element relative to the component to be tightened and thus relative to the support

element. For doing so, the actuating unit may comprise a fluid chamber
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containing a hydraulic fluid and an actuating means, e.g. a pump or a piston, for
applying pressure to and/or releasing pressure from the fluid accommodated in
the fluid chamber.

For example, the actuating unit may be provided with an actuating
element configured for translating a rotational movement applied to the actuating
element into a translational movement of the engagement element relative to the
component to be tightened and thus relative to the support element.

Specifically, the actuating unit may comprise a piston
accommodated within and movable relative to the engagement element, i.e. along
the device’s longitudinal axis. Further, the fluid chamber accommodating the
fluid may be defined or delimited at least partly by the piston and/or the
engagement element and/or the support element. Specifically, the fluid chamber
may at least partly be provided in a space between the piston and/or the
engagement element and/or the support element. In this configuration, the
actuating unit may be provided such that a translational movement of the piston
manipulates a volume of the fluid chamber and thereby moves the engagement
element with respect to the support element and thus with respect to the
component to be tightened.

More specifically, the fluid chamber may comprise two distinct
portions, namely a piston portion delimited by and provided between the piston
and the engagement element and an effective portion delimited by and provided
between the engagement element and the support element which are fluid-
communicatively connected, i.e. via bores provided in the engagement element.
An effective base area of the piston portion may be smaller than an effective base
area of the effective portion which may be perpendicular to a movement direction
of both the piston and the engagement element, i.e. perpendicular to the device’s
longitudinal axis. By such an arrangement, the actuating force applied onto the
piston may be hydraulically transformed into a force acting on the engagement

element which is higher compared to that one acting on the piston. In this way,
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the actuating unit transforms an actuating force into a pulling force acting on the
connecting element which is multiplied compared to the actuating force the
piston is exerted to.

Further, in the actuating unit, the actuating element and the piston
may be arranged and interlinked to one another such that a rotational movement
of the actuating element causes a translational movement of the piston, i.e. along
the device’s longitudinal axis, which manipulates the volume of the fluid
chamber and thereby moves the engagement element relative to the component.
One example of interlinking the actuating element and the piston is given by
Figure 1 and its accompanying description.

In the following, the configuration of the device in view of the
preload of the engagement element relative to the support element is specified.

Specifically, the device may be provided such that the engagement
element is preloaded towards a reset position. In other words, the preload force
acting on the engagement element may push the engagement element in direction
of its reset position. The reset position may constitute a starting position the
engagement element should be positioned in prior to being connected to the
connecting element.

The direction of the preload force acting upon the engagement
element may coincide with a movement direction of the engagement element
relative to the support element, i.e. for shifting the engagement element into its
reset or starting position. Accordingly, when the device is provided such that the
engagement element is movable relative to the support element along the
longitudinal axis, the preload force may act upon the engagement element in a
direction parallel to the longitudinal axis of the device.

Further, the reset or starting position of the engagement element
may constitute an end position of the movement of the engagement element
relative to the support element. Specifically, the device may be designed such

that the engagement element is translationally movable relative to the support
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element between a first end position and a second end position. This means that
the engagement element is not intended and configured for being moved beyond
these end positions.

Alternatively or additionally, the engagement element may be
preloaded towards the connecting element and/or the component to be tightened.
Thus, the preload force acting upon the engagement element may point in a
direction towards the connecting element and/or the component to be tightened.
In other words, in a state, in which the support element supports the device
against the component to be tightened and/or in which the engagement element is
connected to the connecting element, the engagement element is preloaded
towards, i.e. in direction of, the component to be tightened and/or the connecting
element.

For applying the preload force onto the engagement element, the
device may further comprise a reset unit for preloading the engagement element
relative to the support element. The reset unit may be structurally coupled to both
the engagement element and the support element. For example, the reset unit may
be arranged between the engagement element and the support element. In this
way, a compact design of the device may be ensured. Specifically, the reset unit
may be arranged in the cavity provided in the support element in which the
engagement element is at least partially accommodated. Thus, the cavity of the
support element may accommodate both the engagement element and the reset
unit. The reset unit may be arranged within the cavity of the support element such
that it is interposed between the support element and the engagement element.

The reset unit may be designed to apply the preload force onto the
engagement element relative to the support element. The preload force may
amount at least 100 N or at least 500 N or at least 800 N, i.e. in a state, in which
the engagement element is positioned in its reset or starting position relative to
the support element, and/or in a state, in which the engagement element is shifted

from its reset or starting position relative to the support element. For example, the
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reset device may be configured to apply a preload force of about 900 N onto the
engagement element, i.e. in the state, in which the engagement element is
positioned in its reset or starting position, and/or in a state, in which the
engagement element is shifted from its reset or starting position relative to the
support element.

The reset unit may comprise at least one spring element, i.e. in the
form of a compression spring, for exerting the preload force. For example, the at
least one spring element may be a threaded compression spring.

In a further development, the at least one spring element may be a
disc spring. It has been found that, i.e. compared to the use of threaded
compression springs, the use of disc springs in the reset unit may provide
advantageous effects. As to substance, compared to threaded compression
springs, disc springs usually comprise a higher stiffness and thus a higher
force/displacement ratio. This mechanical characteristic of disc springs may
enable that the reset unit can be assembled and disassembled in a more
convenient and safer way for an assembly operator.

The reset unit may comprise one disc spring or more than one disc
spring. Further, the reset unit may comprise at least one disc spring set, each of
which may have a plurality of disc springs which particularly may be stacked on
one another.

Further, the reset unit may be provided such that it at least
partially surrounds or encloses the engagement element. For example, the reset
unit may be provided so as to enclose the engagement element in a
circumferential direction thereof, wherein the circumferential direction may be
perpendicular to the longitudinal axis of the device.

As set forth above, the reset unit may be structurally coupled to
the support element in a force transmitting manner. This may be realized by
means of a connecting member structurally interlinked to both the reset unit and

the support element in a force transmitting manner. In particular, the connecting
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member may be connected to the support element in a form-and/or force-looking
manner. Specifically, for providing a form-looking connection between the
connecting member and the support element, the connecting member may be
provided in the form of a tongue or a snap-ring which is complementary designed
to and engaged with a groove provided in the support element. More specifically,
the connecting member may be connected to the support element on an inner
surface thereof which particularly delimits the cavity accommodating, at least
partially, the engagement element and/or the reset unit.

In the further development, for providing a load-compliant design,
a support part, particularly a support plate, may be interposed between the reset
unit and the connecting member. In this way, an even force distribution onto the
connecting member may be ensured. Specifically, the support part, i.e. the
support plate, may be made of a hardened material, particularly of hardened steel
or hardened plastic.

Further, as set forth above, the reset unit is structurally coupled to
the engagement element in a force transmitting manner. For doing so, a further
connecting member may be provided. The further connecting member may be
structurally interlinked to both the reset unit and the engagement element in a
force transmitting manner. In particular, the further connecting member may be
connected to the engagement element, i.e. an outer surface thereof, in a form-
and/or force-looking manner. Specifically, the further connecting member may be
provided in the form of a connecting ring connected to the engagement element,
i.e. an outer surface thereof, by means of a threaded engagement.

As set forth above, the reset device may be interposed between the
support element and engagement element. In a further development, in addition, a
sleeve may be interposed between the reset device and the support element and/or
between the reset device and the engagement element. By such configuration, the
sleeve may ensure that the reset unit is properly positioned relative to the

engagement element and the support element. Specifically, when the sleeve is
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interposed between the reset unit and the support element, it may abut onto an
inner surface of the support element. In this configuration, the reset unit may abut
onto an outer surface of the engagement element. When the sleeve is interposed
between the reset unit and engagement element, it may abut onto an outer surface
of the engagement element. In this configuration, the reset unit may abut onto an

inner surface of the support element.

Industrial Applicability

The proposed device 10 may be used for fastening and/or
loosening a tensable connecting element 12 to components to be tightened. The
device 10 may be used in different fields of application, such as in steel
constructions or engine design applications. In the following, the use of the
device 10 for tightening and loosening a screw connection is described in more
detail.

To connect a first component 18, e.g. a crank case, to a second
component 20, e.g. a turbo charger mount, using a device 10 as shown in Figure
1, the second component 20 is positioned next to the first component 18 and a
connecting element 12 in the form of a screw is guided through a hole in the
second component 20 and connected to the first component 18 by means of a
threaded connection. As a result, the connecting element 12 extends from a side
of the second component 20 which faces away from the first component 18. A
nut 22 is screwed on the connecting element 12 from a first end 14 of the
connecting element 12 which is arrange opposite to a second end 16 of the
connecting element 12 positioned in and fastened to the first component 18.

Then, the device 10 is positioned over the connecting element 12
such that the connecting element 12 is housed by the support element 40. The
support element 40 is placed on the second component 20. The engagement

element 24 is positioned to introduce the connecting element 12 into the recess 32
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to establish a threaded connection between the engagement element 24 and the
first end 14 of the connecting element 12.

To apply a tension force to the connecting element 12, the
actuating element 46 is rotationally actuated by using an electric or manual
screwdriver. In this way, the piston 48 is transnationally actuated relative to the
engagement element 24 in a direction facing away from the second component
20. By moving the piston 48 in this direction, i.e. upwards, the piston portion 52
of the fluid chamber 50 decreases and hydraulic fluid is pushed therefrom into the
effective portion 54 of the fluid chamber 50 via the connecting bores 56. As a
result, the effective portion 54 increases in volume thereby exerting a pressure on
the engagement element 24 which moves the same along the longitudinal axis 42
of the device 10 in respect to the support element 40. Accordingly, a distance
between the engagement element 24 and the first and the second component 18,
20 increases, thereby tensioning and thus lengthening the connecting element 12.

In this tensioned condition of connecting element 12, for retaining
the tension on the connecting element 12, the nut 22 is further tightened on the
connecting element until the nut 22 abuts on the second component 20. This is
performed by reaching through openings in the support element 40 with a tool,
like a stick which end may be inserted in openings at the side of the nut 22 to turn
the nut 22 on the connecting element 12 from the side.

For loosening a screw connection formed by the connecting
element 12 and the nut 22, which was fastened by device 10 as described above,
the support element 40 is positioned around the connecting element 12 on the
second component 20. The exposed first end 14 of the connecting element 12 is
fixed to the engagement element 24 by introducing the first end 14 of the
connecting element in the recess 32 of the engagement element and connecting
the first end 14 of the connecting element 12 with the engagement element 24 by

a threaded engagement by means of complementary threads formed at the recess
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32 of the engagement element 24 and the first end 14 of the connecting element
12.

To apply a tension force to the connecting element 12, the
actuating element 46 is rotationally actuated by using an electric or manual
screwdriver. As a result, the piston 48 is transnationally actuated relative to the
engagement element 24 in a direction facing away from the second component
20. By moving the piston 48 in this direction, i.e. upwards, the piston portion 52
of the fluid chamber 50 decreases and hydraulic fluid is pushed therefrom into the
effective portion 54 of the fluid chamber 50 via the connecting bores 56. As a
result, the effective portion 54 increases in volume thereby exerting a pressure on
the engagement element 24 which moves the same along the longitudinal axis 42
of the device 10 in respect to the support element 40. Accordingly, a distance
between the engagement element 24 and the first and the second component 18,
20 increases, thereby tensioning and thus lengthening the connecting element 12.

In a further step, the nut 22 positioned on the connecting element
12 is loosened using a tool reaching through an opening in the support element
40. After loosening the nut 22, the tension force applied to the connection
element 12 is removed by rotationally actuating the actuating element 46 in a
direction that is reversed compared to the rotational actuation of the same for
generating the tension force as described above. As a result, the piston 48 is
moved towards the second component 20, thereby increasing the piston portion
52 of the fluid chamber 50. Further, the effective portion 54 of the fluid chamber
50 decreases and the engagement element 24 moves towards the second
component 20 and release the tension acting on the connecting element 12.
Thereafter, the connecting element 12 is released from the engagement element
24, thereby removing the device 10 from the connecting element 12 and the first

and second component 18, 20.
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Claims

1. Device (10) for tensioning a connecting element (12)
fastened to a component (18, 20) to be tightened, comprising an engagement
element (24) connectable to the connecting element (12), and a support element
(40) configured to support the device (10) against the component (20) and to
translationally guide the engagement element (24) relative to the component (18,
20),

characterized in that,

the engagement element (24) is preloaded relative to the

support element (40).

2. Device according to claim 1, wherein the engagement

element (24) is preloaded towards a reset position thereof.

3. Device according to claim 2, wherein the reset position
constitutes an end position of a movement of the engagement element (24)

relative to the support element (40).

4. Device according to any one of claims 1 to 3, wherein the
engagement element (24) is preloaded towards the connecting element (12)
and/or the component (18, 20), in particular in a state, in which the support
element (40) supports the device (10) against the component (20) and/or in which

the engagement element (24) is connected to the connecting element (12).

5. Device according to any one of claims 1 to 4, further
comprising a reset unit (106) for preloading the engagement element (24) relative
to the support element (40), wherein the reset unit (106) is arranged between the

support element (40) and the engagement element (24).
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6. Device according to claim 5, wherein the reset unit (106) is
designed to apply a preload force (F) of at least 100 N, in particular a preloading
force (F) of at least 500 N or 800 N, for example of about 900 N, onto the

engagement element 24.

7. Device according to any one of claims 5 to 6, wherein the
reset unit (106) comprises at least one disc spring (110) or at least one disc spring
set (112), wherein in particular the disc spring set (112) comprises a plurality of

stacked disc springs (110).

8. Device according to any one of claims 5 to 7, wherein the
reset unit (100) is designed and arranged such that it at least partially surrounds

the engagement element (24).

9. Device according to any one of claims 5 to 8, wherein the
reset unit (106) is structurally coupled to the support element (40) by means of a
connecting member (114), in particular a tongue or snap-ring, engaged with a

groove (116) provided in the support element (40).

10.  Device according to claim 9, wherein the connecting
member (114) is provided on in inner surface of the support element (40)
delimiting a cavity (108), within which the engagement element (24) is at least

partially accommodated.

11.  Device according to claim 9 or 10, wherein a support part,
particularly a support plate (118), is interposed between the reset unit (106) and
the connecting member (114), wherein in particular, the support part is made of a

hardened material, particularly hardened steel or hardened plastic.
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12.  Device according to any one of claims 5 to 11, wherein the
reset unit (106) is structurally coupled to the engagement element (24) by means
of a further connecting member (120), in particular a connecting ring, connected
to an outer surface of the engagement element (24) by means of a threaded

engagement.

13.  Device according to any one of claims 5 to 12, wherein a
sleeve (124) is interposed between the reset unit (106) and the support element
(40), and wherein in particular the sleeve (124) abuts onto an inner surface of the
support element (40) and/or the reset unit (106) abuts onto an outer surface of the

engagement element (24).

14.  Device according to any one of claims 5 to 12, wherein a
sleeve is interposed between the reset unit (106) and the engagement element
(24), and wherein in particular the reset unit (106) abuts onto an inner surface of
the support element (40) and/or the sleeve () abuts onto an outer surface of the

engagement element (24).
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