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Description

TECHNICAL FIELD

[0001] The present invention generally concerns an
actuating unit of the articulated lever or cam type with
integrated manual release. In particular, the present in-
vention relates to an actuating unit according to the pre-
amble of claim 1. Such an actuation unit is typically used
in the field of sheet metal machining, for example for the
manufacture of motor vehicle bodyworks, such as for ex-
ample pivoting or oscillating units, locating units and
clamping units with one or two claiming arms.
[0002] In the field of the manufacture of motor vehicle
bodywork, it is known, for example, to use actuating units
of the pivoting or oscillating type for the movement of a
support arm to which the locking clamps of the metal
sheets to be welded and/or parts of equipment can be
constrained, while keeping the support arm firmly
clamped in a certain position. For this purpose, the known
pivoting units comprise a closing device capable of bring-
ing a support arm connected to such a device into an
exact operating or working position and, once it has been
reached, of maintaining it in that position causing a mech-
anism of irreversibility to be triggered able to guarantee
the position even in the absence of the actuation control,
for example in the absence of compressed air in the case
of pneumatic control.
[0003] By way of example, the closing device with a
mechanism of irreversibility comprises a connecting rod
and a crank that are rotatably connected to each other
substantially at a respective end. The second end of the
connecting rod is controlled to translate, bringing the
crank into rototranslation, until reaching a configuration
in which the connecting rod and the crank are arranged
orthogonal to each other (condition of irreversibility).
Once this condition of irreversibility is reached, it is pos-
sible to release the closing device only by applying an
axial force of return to the second end of the connecting
rod.
[0004] In the same field, the use of locating units pro-
vided with a rod that is brought and locked in a certain
operating or working position by means of a similar clos-
ing device provided with a mechanism of irreversibility is
also known.

BACKGROUND

[0005] In order to ensure that the actuating arm or the
locating rod can return to the opening or rest position
even in the absence of a control, the known actuating
units are generally equipped with expedients that allow
the closing device to be manually unlocked.
[0006] Document DE 20 2013 005 869 describes an
actuating unit of the articulated lever type that envisages
an opening obtained in the housing body substantially at
the height of the area in which the connecting rod and
the crank are arranged orthogonal to each other. The

opening allows a lean and elongated tool, such as a
screwdriver, to gain access to this area and act against
a protrusion so as to impart an axial force of return to the
closing device.
[0007] However, this solution proves to be impractical
as the release from the condition of irreversibility requires
imparting high forces, which are difficult to apply through
a lean and elongated tool. Furthermore, the opening
present in the wall of the housing body is not able to
preserve a condition of complete isolation of the moving
parts of the actuating unit from the external environment.
Considering that the actuating units are often used to
perform welding or other machinings that are subject to
heavy fouling, isolation from the external environment is
an essential condition for preserving the proper function-
ing of these devices over time.
[0008] Document WO 2011/042009 A1 discloses an
actuating unit according to the preamble of claim 1. From
documents US 6,557,840 and WO 2011/042009, actu-
ating units of the articulated lever type are also known
which envisage rotating elements placed inside the hous-
ing body, but controllable in rotation from the outside of
the housing body and configured to engage in a corre-
sponding seat or protrusion made on the control rod that
drives the movement of the closing device, specifically
the translation of the second end of the connecting rod.
When the rotating element is in engagement with the seat
or the protrusion, its rotation causes a translation of the
control rod and therefore a movement of the closing de-
vice away from the configuration of irreversibility, thereby
disabling the relative mechanism of irreversibility.
[0009] This solution, in addition to requiring that a high
torque be imparted to rotate the rotating elements in order
to move the closing device, may also pose a danger of
blockage or breakage of the unit in case the rotating el-
ement is brought into the configuration of interference
when the closing device is not in the configuration of ir-
reversibility.
[0010] The Applicant has therefore perceived a need
to realise an actuating unit with integrated manual re-
lease function that is not subject to the aforesaid draw-
backs.

OBJECTS AND SUMMARY OF THE INVENTION

[0011] In light of the above, the task underlying the
present invention is to design an actuating unit with inte-
grated manual release that allows to overcome the draw-
backs of the prior art.
[0012] Within the scope of this task, one object of the
present invention is to realise an actuating unit with inte-
grated manual release, which enables to operate a man-
ual release of the closing device in the absence of elec-
trical or pneumatic control in a simple and reliable way.
[0013] Another object of the present invention is to de-
vise an actuating unit with integrated manual release that
does not entail the risk of blocking or damaging it.
[0014] Last but not least, the object of the present in-
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vention is to design an actuating unit with integrated man-
ual release capable of preserving the condition of com-
plete isolation of the moving parts of the actuating unit
from the external environment.
[0015] The invention provides an actuating unit of the
articulated lever or cam type, according to claim 1, com-
prising an actuator element movable between a rest po-
sition and a working position, a housing body inside which
a closing device is housed, the closing device being con-
figured to move the actuator element between the rest
position and the working position, wherein the closing
device comprises a mechanism of irreversibility of move-
ment configured to trigger when the actuator element
reaches the working position, and a linear actuator pro-
vided with an axial control rod movable along an actuator
axis A in such a way as to move an ending of the control
rod connected to the closing device between a first end
position and a second operating end position and through
which the linear actuator acts on the closing device to
move it between an opening condition in which the actu-
ator element is in the rest position and a closed position
in which the actuator element is in the working position.
[0016] Further, the actuating unit comprises a release
device of the closing device housed inside the housing
body in a rotatable manner around a rotation axis B or-
thogonal to the actuator axis A. The release device is
configured to impart a substantially coaxial thrust to the
actuator axis A on the control rod.
[0017] The Applicant has identified that thanks to the
particular positioning of the release device it is possible
to release the device by means of a reduced torque with
respect to the state of the art. In fact, the possibility of
acting on the control rod with a substantially coaxial thrust
to that rod makes it possible to reduce the torque arm,
thus increasing the force exerted at the same torque.
[0018] Furthermore, the positioning of the release de-
vice such as to impart a substantially coaxial thrust on
the control rod prevents situations in which said release
device acts as an obstacle to the movement of the control
rod. This essentially eliminates the possibility of damage
to the actuating unit, e.g. due to the activation of the re-
lease device when the unit is not in the condition of irre-
versibility.
[0019] In accordance with a further aspect, the inven-
tion concerns an actuating unit of the articulated lever or
cam type comprising a housing body inside which a clos-
ing device is housed which comprises a mechanism of
irreversibility of movement; a linear actuator provided
with an axial control rod movable along an actuator axis
between a first end position and a second operating end
position, wherein the axial control rod acts on the closing
device and the mechanism of irreversibility is configured
to trigger when the axial control rod reaches the second
operating end position; and a release device of the clos-
ing device is housed inside the housing body in a rotat-
able manner around a rotation axis orthogonal to the ac-
tuator axis. According to the invention the release device
of the closing device is configured to impart a substan-

tially coaxial thrust to the actuator axis on the control rod.
[0020] The release device is configured to exert the
thrust directly on the ending of the control rod connected
to the closing device and/or directly on the closing device
where the closing device is connected to the control rod.
[0021] Advantageously, such a release device is par-
ticularly efficient and reliable, acting directly on the parts
that need to be moved.
[0022] The present invention may have at least one of
the preferred following features; the latter may in partic-
ular be combined with one another as desired in order
to meet specific application needs.
[0023] In a variant of the invention, the release device
is configured to exert the thrust along the actuator axis A.
[0024] In a different variant of the invention, the release
device is configured to exert the thrust along a direction
parallel to the actuator axis A and offset from the actuator
axis A by a distance d’ less than 80% of a cross section
radius r of the control rod, preferably less than 50% of
the cross section radius r of the control rod, more pref-
erably less than 30% of the cross section radius r of the
control rod.
[0025] Such an embodiment guarantees an optimised
action of the release device without the need for high
torques to be applied.
[0026] In a variant of the invention, the release device
is arranged in the housing body at an axial height external
to an interval defined between the first end position and
the second operating end position between which the
ending of the control rod connected to the closing device
is movable.
[0027] This positioning effectively prevents any dam-
age to the actuating unit due to an activation of the release
device when the unit is not in the condition of irreversi-
bility.
[0028] In a variant of the invention, the release device
comprises a lever or the cam movable between a non-
operating position and a thrust position in which the lever
or the cam imparts the substantially coaxial thrust to the
actuator axis A on the control rod.
[0029] Preferably, the lever or the cam is pivoted to the
housing body proximal to the second operating end po-
sition reachable by the ending of the control rod.
[0030] Advantageously, such placement allows to ob-
tain an automatic return of the release device to the non-
activated condition. In fact, the movement of the control
rod towards the maximum extraction position, therefore,
towards the second operating end position, causes a
thrust of the lever that brings it back into the non-operat-
ing position.
[0031] Preferably, the lever or the cam is at least par-
tially housed in a housing recess obtained in a thickness
of a wall of the housing body, the recess facing towards
a hollow housing defined internally of the housing body
and in which the closing device is housed.
[0032] The placement in a recess obtained in the thick-
ness of a wall of the housing body allows the release
device to be integrated without affecting the overall di-
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mensions of the housing body.
[0033] Preferably, in the non-operating position, the le-
ver or the cam is arranged in the recess according to an
arrangement of minimum protrusion from the recess.
[0034] Advantageously, this embodiment allows to
keep the overall dimensions of the release device inside
the housing body to a minimum.
[0035] Preferably, the lever or the cam is rotatably con-
nected to the housing body via a pin constrained to the
housing body in such a way as to have at least one end
of the pin accessible from the outside of the housing body.
[0036] More preferably, the pin is constrained to the
housing body in such a way as to have both ends of the
pin accessible from the outside of the housing body.
[0037] In a variant of the invention, the recess is
shaped to realise a stroke-end for limiting the rotation of
the lever.
[0038] In a different variant of the invention, the recess
is shaped to realise a stroke-end for limiting the rotation
of the pin.
[0039] In a variant of the invention, the linear actuator
is either a pneumatic actuation cylinder fixedly connected
to the housing body or a pneumatic actuator integrated
into the housing body.
[0040] In one variant of the invention, the actuating unit
is a pivoting or oscillating unit, a locating unit or a clamp-
ing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Further features and advantages of the present
invention will be more evident from the following detailed
description of certain preferred embodiments thereof
made with reference to the appended drawings.
[0042] The different features in the individual configu-
rations may be combined with one another as desired
according to the preceding description, should there be
advantages specifically resulting from a specific combi-
nation.
[0043] In such drawings,

- Figure 1 is a side elevation view of a first preferred
embodiment of the actuating unit according to the
invention, specifically a pivoting unit, in the substan-
tially closed configuration but with the mechanism of
irreversibility not triggered;

- Figure 2 is a side elevation and partially sectional
view of the actuating unit of Figure 1 in the closed
configuration, with the mechanism of irreversibility
triggered;

- Figure 2a is an enlarged detail of Figure 2;

- Figure 3 is a side elevation and sectional view of the
actuating unit of Figure 1 in the substantially closed
configuration, with the mechanism of irreversibility
not triggered;

- Figure 3a is an enlarged detail of Figure 3;

- Figure 4 schematically shows the control rod of the
actuating unit of Figure 1 in section;

- Figure 5 is a side elevation view of a second pre-
ferred embodiment of the actuating unit according
to the invention, specifically a locating unit, in the
opening configuration;

- Figure 6 is a side elevation and sectional view of the
actuating unit of Figure 5, in the closed configuration,
with the mechanism of irreversibility triggered;

- Figure 6a is an enlarged detail of Figure 6;

- Figure 7 is a side elevation and sectional view of the
actuating unit of Figure 5 in the substantially closed
configuration, with the mechanism of irreversibility
not triggered; and

- Figure 7a is an enlarged detail of Figure 7.

DETAILED DESCRIPTION OF THE INVENTION

[0044] For the illustration of the drawings, use is made
in the following description of identical numerals or sym-
bols to indicate construction elements with the same
function. Moreover, for clarity of illustration, certain ref-
erences may not be repeated in all drawings.
[0045] While the invention is susceptible to various
modifications and alternative constructions, certain pre-
ferred embodiments are shown in the drawings and are
described hereinbelow in detail. It is in any case to be
noted that there is no intention to limit the invention to
the specific embodiment illustrated rather on the contra-
ry, the invention intends covering all the modifications,
alternative and equivalent constructions that fall within
the scope of the invention as defined in the claims.
[0046] The use of "for example", "etc.", "or" indicates
non-exclusive alternatives without limitation, unless oth-
erwise indicated. The use of "comprises" and "includes"
means "comprises or includes, but not limited to", unless
otherwise indicated.
[0047] With reference to Figures 1-4, a first preferred
embodiment of an actuating unit with articulated lever
according to the present invention, indicated as a whole
with 10, specifically realised in the form of a rotating unit
is illustrated.
[0048] The rotating unit 10 comprises a housing body
11 inside which a closing device 30 is arranged. The
housing body 11 is defined by four side walls closed be-
low by a lower wall 11b and above by an upper wall 11a,
opposed to the lower wall 11b. The walls of the housing
body 11 define, inside the same 11, a hollow housing 14
that houses the closing device 30 in a housing area close
to the upper wall 11a.
[0049] The closing device 30 is integrally connected to
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an actuator element that in the embodiment of Figures
1-4 is realised in the form of an actuating arm 12 and is
switchable between a first configuration, in which the ac-
tuating arm 12 is brought into an angular rest position,
and a second configuration, in which the actuating arm
12 is brought into an angular working position or operat-
ing position.
[0050] The rotating unit 10 further comprises a linear
actuator 20 provided with an axial control rod 21 (shown
in Figures 2 and 3) movable along an actuator axis A. In
the embodiment illustrated, the linear actuator 20 is a
pneumatic actuation cylinder fixedly connected to the
housing body 11 at the lower wall 11b of the body 11. As
shown in detail in Figures 2 and 3, the pneumatic actu-
ation cylinder 20 comprises a body of the actuator, in this
case a cylinder body 23, which internally defines a sealing
chamber 29 delimited by two heads 24a,24b arranged
respectively at the axial ends of the cylinder body 23. An
upper head 24a is sealingly crossed by the control rod
21 which then protrudes beyond it extending with a first
ending 21a along the actuator axis A and up to the closing
device 30 where it is connected thereto. At a second end-
ing thereof housed inside the chamber 29 defined by the
cylinder body 23, the rod 21 is constrained to a first plung-
er 22 mounted axially sliding and sealingly inside said
chamber 29.
[0051] The axial control rod 21 acts on the closing de-
vice 30 inside the body 11 to move it between an opening
and a closed condition. To this end, the control rod 21 is
movable along the actuator axis A between two end con-
figurations: a first configuration of maximum insertion into
the cylinder body 23 and a second configuration of max-
imum extraction from the cylinder body 23. Moving from
the first to the second configuration, the first ending 21a
of the control rod 21 connected to the closing device 30
moves between two axial end positions that define an
axial path travelled by the first ending 21a of the control
rod 21.
[0052] In the embodiment shown in Figures 2 and 3,
the closing device 30 is of the articulated lever type and
comprises a connecting rod 31 and a crank 32 connected
together in a rotatable manner substantially at one re-
spective end. The control rod 21 is rotatably constrained
to another end of the connecting rod 31 of the closing
device 30. The crank 32 is rotatably constrained at an-
other end thereof to the body 11 of the actuating unit 10
and is provided with a pair of coaxial pins 12a which pro-
trude from opposed sides of said body 11 of the actuating
unit 10. The actuating arm 12 is integrally constrained to
the coaxial pins 12a, thus being brought into rotation by
the movement of the crank 32. The connecting rod 31 -
crank 32 assembly thus shaped and constrained realises
a mechanism of irreversibility of the closing device 30.
In fact, once a configuration is reached in which the con-
necting rod and the crank are arranged orthogonal to
each other, it is possible to release the closing device
only by applying an axial force of return to the second
end of the connecting rod.

[0053] When the first ending 21a of the control rod 21
is in the end position corresponding to the maximum ex-
traction configuration, the closing device 30 is in the
closed condition with the mechanism of irreversibility trig-
gered.
[0054] The actuating unit 10 of Figures 1-3 further com-
prises a release device 40 of the closing device 30 real-
ised in the form of a lever 41 pivoted to the housing body
11. In particular, the lever 41 is rotatably connected to
the housing body 11 via a pin 42 constrained to the hous-
ing body in such a way as to have at least its ends ac-
cessible from the outside of the housing body 11. In detail,
the pin 42 comprises at least one actuation interface,
accessible from the outside, which is shaped in such a
way as to cooperate with an actuation tool (not illustrated)
to be rotated by the same, such as a screwdriver or an
allen key.
[0055] According to the present invention, the lever 41
of the release device 40 is positioned inside the housing
body 11 so as to impart a substantially coaxial force to
the actuator axis A on the control rod 21. Specifically, the
lever 41 is positioned inside the housing body 11 so as
to impart a substantially coaxial force to the actuator axis
A, either directly on the first ending 21a of the control rod
21 connected to the closing device 30 or on the closing
device 30 itself where it is connected to the control rod
21. To this end, the lever 41 is arranged inside the hous-
ing body 11 at an axial height external to the axial path
travelled by the first ending 21a of the control rod 21.
[0056] Within the scope of this description and in the
accompanying claims, "axial height" means the height at
which an element is located with respect to a direction
parallel or coincident with the actuation axis A.
[0057] Within the scope of this description and in the
accompanying claims, the expression "force or substan-
tially coaxial thrust to the actuator axis A" is understood
to mean a force or thrust applied along the actuator axis
A or along a direction parallel to the actuator axis A and
offset from the actuator axis A by a distance d less than
80% of a cross section radius r of the rod 21, preferably
less than 50% of a cross section radius r of the rod 21,
more preferably less than 30% of a cross section radius
r of the rod 21, with reference to the quantities illustrated
in Figure 4.
[0058] To this end, the release device 40 is advanta-
geously housed inside the housing body 11 proximal to
the housing area in which the closing device 30 is ar-
ranged, in particular at the upper wall 11a of the housing
body 11. The lever 41 is movably constrained to the hous-
ing body 11 between a non-operating position, substan-
tially parallel and adjacent to a wall of the housing body
11, in particular to the upper wall 11a, and a thrust posi-
tion, in which the lever 41 protrudes more from the upper
wall 11a towards the inside of the housing body 11. Ac-
cording to a preferred embodiment, the wall of the hous-
ing body 11 has a recess 14a obtained in the thickness
of the housing body 11 facing towards the hollow housing
14 defined internally of the housing body 11, wherein the
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lever 41 is at least partially housed when it is in its non-
operating position in such a way as to assume a config-
uration of minimum protrusion from the recess 14a.
[0059] The recess 14a is also shaped in such a way
as to realise a stroke-end 14a’ for the rotation of the lever
41. The stroke-end prevents the lever 41 from assuming
a configuration parallel to the actuator axis A, thereby
ensuring that the lever 41 can never prevent the control
rod 21 from reaching the end position corresponding to
the maximum extraction configuration, in which the clos-
ing device 30 is in the closing condition with the mecha-
nism of irreversibility triggered.
[0060] With reference to Figures 5 - 7, a second pre-
ferred embodiment of an actuating unit with articulated
lever according to the present invention, indicated as a
whole with 10, specifically realised in the form of a locat-
ing unit is illustrated.
[0061] The locating unit 10’ comprises a housing body
11 which defines therein a hollow housing 14 in which a
closing device 30 and the axial control rod 21 of a linear
actuator 20 are arranged.
[0062] The closing device 30 is integrally connected to
an actuator element - realised in the form of a locating
rod 12’ - to move it between a linear rest position, in which
the rod 12’ is partially inserted into the housing body 11,
and a linear working position or operating position, in
which the rod 12’ is completely extracted from the hous-
ing body 11.
[0063] In the embodiment of Figures 5-7, the closing
device 30 is of the articulated lever type and comprises
a connecting rod 31 and a crank 32 connected to each
other in a rotatable manner substantially at one respec-
tive end. The control rod 21 is rotatably constrained to
another end of the connecting rod 31 of the closing device
30. The crank 32 comprises two shanks arranged in an
L-shape, is fulcrated where the two shanks join (fulcrum
33) and, at the second end thereof, is rotatably con-
strained to a second connecting rod 15 in turn rotatably
connected to the locating rod 12’.
[0064] The closing device 30 is controlled in open-
ing/closing by the control rod 21 of the linear actuator 20,
which specifically is a pneumatically operated actuator.
The control rod 21 is movable along an actuator axis A
between two end configurations: a first configuration of
maximum insertion into a sealing chamber 29’ for the
supply of compressed air and a second configuration of
maximum extraction from the sealing chamber 29’. Mov-
ing from the first to the second configuration, the first
ending 21a of the control rod 21 connected to the closing
device 30 moves between two axial end positions that
define the axial path travelled by the first ending 21a of
the control rod 21.
[0065] The locating unit 10’ also comprises a release
device 40 of the closing device 30 realised in the form of
a cam 41’ extending from the surface of a cylindrical pin
42 rotatably connected to the housing body 11. The pin
42 is constrained to the housing body 11 in such a way
as to have its ends accessible from the outside of the

housing body 11. In detail, the pin 42 comprises at least
one actuation interface, accessible from the outside,
which is shaped in such a way as to cooperate with an
actuation tool (not illustrated) to be rotated by the same,
such as a screwdriver or an allen key.
[0066] With reference to the second embodiment, the
cam 41’ of the release device 40 is positioned in the hous-
ing body 11 so as to impart a substantially coaxial force
to the actuator axis A on the control rod 21 when the pin
42 is brought into rotation. Specifically, the cam 41’ is
positioned inside the housing body 11 in such a way as
to impart a substantially coaxial thrust to the axis A, either
directly on the first ending 21a of the control rod 21, sub-
stantially where the control rod 21 is connected to the
closing device 30 or on the closing device 30 itself where
it is connected to the control rod 21. To this end, the cam
41’ is arranged inside the housing body 11 at an axial
height external to the axial path travelled by the first end-
ing 21a of the control rod 21.
[0067] To this end, the pin 42 is advantageously
housed in a recess 14a obtained in the thickness of the
housing body 11 and such that it faces towards the hollow
housing 14. In particular, the recess 14a faces towards
the area of the hollow housing 14 where the closing de-
vice 30 is located. The cam 41’ is movably constrained
to the housing body 11 between a non-operating position,
in which the cam 41’ protrudes minimally or substantially
does not protrude from the recess 14a in the direction of
the actuator axis A (shown in the enlarged detail of Figure
6a), and a thrust position, in which the cam 41’ protrudes
more from the recess 14a in the direction of the actuator
axis A (shown in the enlarged detail of Figure 7a).
[0068] There is also provided a stroke-end 14a’ con-
figured to limit the rotation of the pin 42 and, in this way,
prevent the cam 41’ from being able to assume a config-
uration such as to prevent the control rod 21 from reach-
ing the end position, corresponding to the configuration
of maximum extraction, in which the closing device 30 is
in the closed condition with the mechanism of irreversi-
bility triggered.
[0069] The operation of the actuating unit 10,10’ with
articulated lever or cam according to the present inven-
tion is as follows.
[0070] In the closed condition, illustrated in Figures 2
and 2a and Figures 6 and 6a, respectively, the first ending
21a of the control rod 21 is in the first end position cor-
responding to the configuration of maximum protrusion
from the cylinder body 23. In this condition, the lever 41,
or respectively the cam 41’, of the release device 40 is
in its position of non-operation or of minimum protrusion
from the recess 14a in the direction of the actuator axis A.
[0071] In this condition, the mechanism of irreversibility
of the closing device 30 is triggered in such a way that
any force applied to the actuator arm 12 or on the locating
rod 12’ - lower than a breaking force of the closing device
30 - is not able to return it to the rest position. In order to
disable the mechanism of irreversibility of the closing de-
vice 30, it is therefore necessary to apply an axial force
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of return of the rod 21 in the direction of the end position
opposed to the first one. In the absence of control, the
axial force can be applied by rotating the pin 42 of the
release device 40. To this end, it is possible to act on at
least one of the ends of the pin 42 that are accessible
from the outside of the housing body 11.
[0072] The movement of the pin 42 results in a corre-
sponding rotation of the lever 41 or, respectively, of the
cam 41’, around said pin 42, so as to assume the pro-
truding thrust position. Through the rotation of the lever
41 or, respectively, of the cam 41’, an axial thrust is ex-
erted on the rod 21, which causes it to retract towards
the inside of the sealing chamber 29,29’, thereby causing
the closing device 30 to exit the condition of irreversibility
(condition illustrated in Figures 3 and 3a as well as in
Figures 7 and 7a). At this point, since the mechanism of
irreversibility is disabled, it is possible to act directly on
the actuator arm 12 or on the locating rod 12’ to return
them to the rest position.
[0073] Advantageously, a return of the rod 21 to the
position of maximum protrusion from the sealing cham-
ber 29,29’ is not prevented by the lever 41 or, respec-
tively, by the cam 41’, not even when it is in its thrust
position. This movement of return of the rod 21 is in fact
able to independently return the lever 41 or, respectively,
the cam 41’, to its non-operating position, i.e. of minimum
protrusion from the recess 14a with respect to the direc-
tion of the actuator axis A.

Claims

1. Actuating unit (10,10’) of the articulated lever or cam
type comprising:

- an actuator element (12,12’) movable between
a rest position and a working position;
- a housing body (11) inside which a closing de-
vice (30) is housed, the closing device being
configured to move the actuator element
(12.12’) between the rest position and the work-
ing position, wherein the closing device (30)
comprises a mechanism of irreversibility of
movement configured to trigger when the actu-
ator element (12,12’) reaches the working posi-
tion;
- a linear actuator (20) provided with an axial
control rod (21) movable along an actuator axis
(A) so as to move an ending (21a) of the control
rod (21) connected to the closing device (30)
between a first end position and a second oper-
ating end position, and through which the linear
actuator (20) acts on the closing device (30) to
move it between an opening condition in which
the actuator element (12,12’) is in the rest posi-
tion and a closed condition in which the actuator
element (12,12’) is in the operating position; and
- a release device (40) of the closing device (30)

housed inside the housing body (11) in a rotat-
able manner around a rotation axis (B) orthog-
onal to the actuator axis (A), the release device
(40) of the closing device (30) being configured
to impart a substantially coaxial thrust to the ac-
tuator axis (A) on the control rod (21),

characterized in that the release device (40) is con-
figured to exert the thrust directly on the ending (21a)
of the control rod (21) connected to the closing device
(30) and/or directly on the closing device (30) where
the closing device (30) is connected to the control
rod (21).

2. Actuating unit (10,10’) according to claim 1, wherein
the release device (40) is configured to exert the
thrust along the actuator axis (A).

3. Actuating unit (10,10’) according to claim 1, wherein
the release device (40) is configured to exert the
thrust along a direction parallel to the actuator axis
(A) and offset from the actuator axis (A) by a distance
(d) less than 80% of a cross section radius (r) of the
control rod (21), preferably less than 50% of a cross
section radius (r) of the control rod (21), more pref-
erably less than 30% of a cross section radius (r) of
the control rod (21).

4. Actuating unit (10,10’) according to any one of the
preceding claims, wherein the release device (40) is
arranged in the housing body (11) at an axial height
external to an interval defined between the first end
position and the second operating end position be-
tween which the ending (21a) of the control rod (21)
connected to the closing device (30) is movable.

5. Actuating unit (10,10’) according to any one of the
preceding claims, wherein the release device (40)
comprises a lever (41) or a cam (41’) movable be-
tween a non-operating position and a thrust position,
wherein the lever (41) or the cam (41’) imparts the
substantially coaxial thrust to the actuator axis (A)
on the control rod (21).

6. Actuating unit (10,10’) according to claim 5, wherein
the lever (41) or the cam (41’) is pivoted to the hous-
ing body (11) proximal to the second operating end
position that can be assumed by the ending of the
control rod (21a).

7. Actuating unit (10,10’) according to claim 5 or 6,
wherein the lever (41) or the cam (41’) is at least
partially housed in a housing recess (14a) obtained
in a thickness of a wall of the housing body (11), the
recess facing towards a hollow housing (14) defined
internally of the housing body (11) and in which the
closing device (30) is housed.
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8. Actuating unit (10,10’) according to any one of claims
5 to 7, wherein in the non-operating position, the le-
ver (41) or the cam (41’) is arranged in the recess
(14a) according to an arrangement of minimum pro-
trusion from the recess (14) along a direction parallel
to the actuator axis (A).

9. Actuating unit (10,10’) according to any one of claims
5 to 8, wherein the lever (41) or the cam (41’) is ro-
tatably connected to the housing body (11) via a pin
(42) constrained to the housing body in such a way
as to have at least one end of the pin accessible from
the outside of the housing body (11).

10. Actuating unit (10,10’) according to claim 9, wherein
the pin (42) is constrained to the housing body in
such a way as to have both ends of the pin accessible
from the outside of the housing body (11).

11. Actuating unit (10,10’) according to any one of claims
7 to 10, wherein the recess (14a) is shaped to realise
a stroke-end (14a’) for limiting the rotation of the lever
(41).

12. Actuating unit (10,10’) according to claim 9 or 10,
wherein the recess (14a) is shaped to realise a
stroke-end (14a’) for limiting the rotation of the pin
(42).

13. Actuating unit (10,10’) according to any one of the
preceding claims, wherein the linear actuator (20) is
a pneumatic actuation cylinder fixedly connected to
the housing body (11) or is a pneumatic actuator
integrated in the housing body (11).

14. Actuating unit (10,10’) according to any one of the
preceding claims, realised as a pivoting or oscillating
unit, as a locating unit or as a clamping unit.

Patentansprüche

1. Betätigungseinheit (10,10’) vom Typ eines Gelenk-
hebels oder einer Nocke, aufweisend:

- ein zwischen einer Ruheposition und einer Ar-
beitsposition bewegbares Betätigungselement
(12,12’);
- einen Gehäusekörper (11), in welchem eine
Schließeinrichtung (30) aufgenommen ist, wo-
bei die Schließeinrichtung (30) dazu ausgebildet
ist, das Betätigungselement (12,12’) zwischen
der Ruheposition und der Arbeitsposition zu be-
wegen, wobei die Schließeinrichtung (30) einen
Bewegungs-Unumkehrbarkeits-Mechanismus
aufweist, welcher dazu ausgebildet ist, ausge-
löst zu werden, wenn das Betätigungselement
(12,12’) die Arbeitsposition erreicht;

- ein lineares Betätigungsglied (20), welches
derart mit einer entlang einer Betätigungsachse
(A) bewegbaren Steuerungsstange (21) verse-
hen ist, dass sich ein mit der Schließeinrichtung
(30) verbundenes Ende (21a) der Steuerungs-
stange (21) zwischen einer ersten Endposition
und einer zweiten Bedienungsposition bewegt,
wodurch das lineare Betätigungsglied (20) der-
art auf die Schließeinrichtung (30) einwirkt, dass
diese sich zwischen einem offenen Zustand, in
welchem sich das Betätigungselement (12,12’)
in der Ruheposition befindet, und einem ge-
schlossenen Zustand, in welchem sich das Be-
tätigungselement (12,12’) in der Arbeitsposition
befindet, bewegt;
- eine Freigabeeinrichtung (40) der Schließein-
richtung (30), welche auf eine um eine zu der
Betätigungsachse (A) senkrechten Rotations-
achse (B) drehbare Art in dem Gehäusekörper
(11) angeordnet ist, wobei die Freigabeeinrich-
tung (40) der Schließeinrichtung (30) dazu aus-
gebildet ist, einen im Wesentlichen zu der Be-
tätigungsachse (A) koaxialen Schub auf die
Steuerungsstange (21) auszuüben, dadurch
gekennzeichnet, dass
- die Freigabeeinrichtung (40) dazu ausgebildet
ist, den Schub direkt auf das mit der Schließein-
richtung (30) verbundene Ende (21a) der Steu-
erungsstange (21) und/oder direkt auf die
Schließeinrichtung (30), an der Stelle, an der die
Schließeinrichtung (30) mit der Steuerungs-
stange (21) verbunden ist, auszuüben.

2. Betätigungseinheit (10,10’) nach Anspruch 1, wobei
die Freigabeeinrichtung (40) dazu ausgebildet ist,
den Schub entlang der Betätigungsachse (A) aus-
zuüben.

3. Betätigungseinheit (10,10’) nach Anspruch 1, wobei
die Freigabeeinrichtung (40) dazu ausgebildet ist,
den Schub in einer zu der Betätigungsachse (A) pa-
rallelen Richtung und von der Betätigungsachse (A)
um einen Abstand (d) geringer als 80% eines Durch-
messerradius (r) der Steuerungsstange (21), bevor-
zugt geringer als 50% eines Durchmesserradius (r)
der Steuerungsstange (21), noch bevorzugter gerin-
ger als 30% eines Durchmesserradius (r) der Steu-
erungsstange (21) versetzt auszuüben.

4. Betätigungseinheit (10,10’) nach einem der vorher-
gehenden Ansprüche, wobei die Freigabeeinrich-
tung (40) innerhalb des Gehäusekörpers (11) an ei-
ner axialen Höhe außerhalb eines Abstands, wel-
cher zwischen der ersten Endposition und der zwei-
ten Bedienungsposition, zwischen welchen das mit
der Schließeinrichtung (30) verbundene Ende (21a)
der Steuerungsstange (21) bewegt werden kann,
bestimmt ist, angeordnet ist.
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5. Betätigungseinheit (10,10’) nach einem der vorher-
gehenden Ansprüche, wobei die Freigabeeinrich-
tung (40) einen Hebel (41) oder eine Nocke (41’),
beweglich zwischen einer Nicht-Bedienungsposition
und einer Schubposition, aufweist, wobei der Hebel
(41) oder die Nocke (41’), den im Wesentlichen zu
der Betätigungsachse (A) koaxialen Schub auf die
(21)ausübt.

6. Betätigungseinheit (10,10’) nach Anspruch 5, wobei
der Hebel (41) oder die Nocke (41’) in der Nähe der
zweiten Bedienposition, welche von dem Ende (21a)
der Steuerungsstange (21) eingenommen werden
kann, gegenüber dem Gehäusekörper (11) ge-
schwenkt wird.

7. Betätigungseinheit (10,10’) nach einem der Ansprü-
che 5 oder 6, wobei der Hebel (41) oder die Nocke
(41’) zumindest teilweise innerhalb einer Gehäu-
seausnehmung (14a) innerhalb einer Dicke einer
Wand des Gehäusekörpers (11) aufgenommen ist,
wobei die Ausnehmung (14a) zu einem hohlen Ge-
häuse hin ausgerichtet ist, welches innerhalb des
Gehäusekörpers (11) definiert ist und in welchem
die Schließeinrichtung (30) aufgenommen ist.

8. Betätigungseinheit (10,10’) nach einem der Ansprü-
che 5 bis 7, wobei der Hebel (41) oder die Nocke
(41’) in der Nicht-Bedienungsposition gemäß einer
Ausrichtung des minimalen aus der Ausnehmung
(14a) Herausragens entlang einer zu der Betäti-
gungsachse (A) parallelen Richtung in der Ausneh-
mung (14a) angeordnet ist.

9. Betätigungseinheit (10,10’) nach einem der Ansprü-
che 5 bis 8, wobei der Hebel (41) oder die Nocke
(41’) über einen Bolzen (42) mit dem Gehäusekörper
(11) verbunden ist, wobei der Bolzen (42) derart an
dem Gehäusekörper (11) befestigt ist, dass zumin-
dest ein Ende des Bolzens (42) von außerhalb des
Gehäusekörpers (11) zugänglich ist.

10. Betätigungseinheit (10,10’) nach Anspruch 9, wobei
der Bolzen (42) derart an dem Gehäusekörper (11)
befestigt ist, dass beide Enden des Bolzens (42) von
außerhalb des Gehäusekörpers (11) zugänglich
sind.

11. Betätigungseinheit (10,10’) nach einem der Ansprü-
che 7 bis 10, wobei die Ausnehmung (14a) derart
geformt ist, dass sie ein Anstoß-Ende (14a’) zur Ein-
schränkung der Drehung des Hebels (41) bildet.

12. Betätigungseinheit (10,10’) nach einem der Ansprü-
che 9 oder 10, wobei die Ausnehmung (14a) derart
geformt ist, dass sie ein Anstoß-Ende (14a’) zur Ein-
schränkung der Drehung des Bolzens (42) bildet.

13. Betätigungseinheit (10,10’) nach einem der vorher-
gehenden Ansprüche, wobei das lineare Betäti-
gungsglied (20) als ein fest mit dem Gehäusekörper
(11) verbundener pneumatischer Betätigungszylin-
der oder als ein in den Gehäusekörper (11) integrier-
ter pneumatischer Betätigungszylinder ausgebildet
ist.

14. Betätigungseinheit (10,10’) nach einem der vorher-
gehenden Ansprüche, ausgebildet als eine schwen-
kende oder schwingende Einheit, als eine platzie-
rende Einheit oder als eine klemmende Einheit.

Revendications

1. - Unité d’actionnement (10, 10’) du type levier arti-
culé ou came comprenant :

- un élément actionneur (12, 12’) mobile entre
une position de repos et une position de
fonctionnement ;
- un corps de boîtier (11) à l’intérieur duquel un
dispositif de fermeture (30) est reçu, le dispositif
de fermeture étant configuré pour déplacer l’élé-
ment actionneur (12, 12’) entre la position de
repos et la position de fonctionnement, le dis-
positif de fermeture (30) comprenant un méca-
nisme d’irréversibilité de mouvement configuré
pour se déclencher lorsque l’élément actionneur
(12, 12’) atteint la position de fonctionnement ;
- un actionneur linéaire (20) comportant une tige
de commande axiale (21) mobile le long d’un
axe d’actionneur (A) de façon à déplacer une
extrémité (21a) de la tige de commande (21)
reliée au dispositif de fermeture (30) entre une
première position de fin et une seconde position
de fin de fonctionnement, et par laquelle l’ac-
tionneur linéaire (20) agit sur le dispositif de fer-
meture (30) pour le déplacer entre un état
d’ouverture, dans lequel l’élément actionneur
(12, 12’) est dans la position de repos, et un état
de fermeture dans lequel l’élément actionneur
(12, 12’) est dans la position de fonctionnement ;
et
- un dispositif de déclenchement (40) du dispo-
sitif de fermeture (30) reçu à l’intérieur du corps
de boîtier (11) de manière rotative autour d’un
axe de rotation (B) orthogonal à l’axe d’action-
neur (A), le dispositif de déclenchement (40) du
dispositif de fermeture (30) étant configuré pour
exercer une poussée sensiblement coaxiale à
l’axe d’actionneur (A) sur la tige de commande
(21),

caractérisée par le fait que le dispositif de déclen-
chement (40) est configuré pour exercer la poussée
directement sur l’extrémité (21a) de la tige de com-
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mande (21) reliée au dispositif de fermeture (30)
et/ou directement sur le dispositif de fermeture (30)
lorsque le dispositif de fermeture (30) est relié à la
tige de commande (21).

2. - Unité d’actionnement (10, 10’) selon la revendica-
tion 1, dans laquelle le dispositif de déclenchement
(40) est configuré pour exercer la poussée le long
de l’axe d’actionneur (A).

3. - Unité d’actionnement (10, 10’) selon la revendica-
tion 1, dans laquelle le dispositif de déclenchement
(40) est configuré pour exercer la poussée le long
d’une direction parallèle à l’axe d’actionneur (A) et
décalée par rapport à l’axe d’actionneur (A) d’une
distance (d) inférieure à 80 % d’un rayon de section
transversale (r) de la tige de commande (21), de pré-
férence inférieure à 50 % d’un rayon de section trans-
versale (r) de la tige de commande (21), de façon
davantage préférée inférieure à 30 % d’un rayon de
section transversale (r) de la tige de commande (21).

4. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications précédentes, dans laquelle
le dispositif de déclenchement (40) est disposé dans
le corps de boîtier (11) à une hauteur axiale exté-
rieure à un intervalle défini entre la première position
de fin et la seconde position de fin de fonctionnement
entre lesquelles l’extrémité (21a) de la tige de com-
mande (21) reliée au dispositif de fermeture (30) est
mobile.

5. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications précédentes, dans laquelle
le dispositif de déclenchement (40) comprend un le-
vier (41) ou une came (41’) mobile entre une position
de non-fonctionnement et une position de poussée,
le levier (41) ou la came (41’) transmettant la pous-
sée sensiblement coaxiale à l’axe d’actionneur (A)
sur la tige de commande (21).

6. - Unité d’actionnement (10, 10’) selon la revendica-
tion 5, dans laquelle le levier (41) ou la came (41’)
est relié à pivotement au corps de boîtier (11) à proxi-
mité de la seconde position de fin de fonctionnement
qui peut être adoptée par l’extrémité de la tige de
commande (21a).

7. - Unité d’actionnement (10, 10’) selon la revendica-
tion 5 ou 6, dans laquelle le levier (41) ou la came
(41’) est reçu au moins partiellement dans un évide-
ment de boîtier (14a) obtenu dans une épaisseur
d’une paroi du corps de boîtier (11), l’évidement fai-
sant face à un boîtier creux (14) défini à l’intérieur
du corps de boîtier (11) et dans lequel le dispositif
de fermeture (30) est reçu.

8. - Unité d’actionnement (10, 10’) selon l’une quelcon-

que des revendications 5 à 7, dans laquelle, dans la
position de non-fonctionnement, le levier (41) ou la
came (41’) est disposé dans l’évidement (14a) selon
une disposition de saillie minimale à partir de l’évi-
dement (14) le long d’une direction parallèle à l’axe
d’actionneur (A).

9. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications 5 à 8, dans laquelle le levier
(41) ou la came (41’) est relié de manière rotative au
corps de boîtier (11) par l’intermédiaire d’une gou-
pille (42) contrainte au corps de boîtier de telle sorte
qu’au moins une extrémité de la goupille est acces-
sible depuis l’extérieur du corps de boîtier (11).

10. - Unité d’actionnement (10, 10’) selon la revendica-
tion 9, dans laquelle la goupille (42) est contrainte
au corps de boîtier de telle sorte que les deux extré-
mités de la goupille sont accessibles depuis l’exté-
rieur du corps de boîtier (11).

11. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications 7 à 10, dans laquelle l’évi-
dement (14a) est formé pour réaliser une butée de
fin de course (14a’) pour limiter la rotation du levier
(41).

12. - Unité d’actionnement (10, 10’) selon la revendica-
tion 9 ou 10, dans laquelle l’évidement (14a) est for-
mé pour réaliser une butée de fin de course (14a’)
pour limiter la rotation de la goupille (42).

13. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications précédentes, dans laquelle
l’actionneur linéaire (20) est un vérin d’actionnement
pneumatique relié de manière fixe au corps de boîtier
(11) ou est un actionneur pneumatique intégré dans
le corps de boîtier (11).

14. - Unité d’actionnement (10, 10’) selon l’une quelcon-
que des revendications précédentes, réalisée sous
la forme d’une unité pivotante ou oscillante, d’une
unité de positionnement ou d’une unité de serrage.
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