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(54) Device  for locking workpieces

(57) device for locking workpieces comprises a body
(12) to which a fluid operated actuator (14) including a
slidable rod (20) is associated, as well as a pair of arms
(26, 28) articulated about respective stationary pins of
rotation (42, 44). The oscillation of the arms (26, 28) is
controlled by a mechanism comprising a control member
(56) that is axially movable together with the rod (20),
which has two slots (58) inclined and symmetrical with
respect to the axis of the rod (20). Each slot (58) is slidably
engaged by a movable transverse pin (60) crossing also
a through opening (68) of a respective arm (26, 28). The
opposite ends of each movable transverse pin (60) are
slidably engaged in shaped guide formations (64) of a
pair of side members (34, 36) of the body (12).



EP 2 241 402 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a device for
locking workpieces, of the type defined in the preamble
of appended claim 1.
[0002] A device of the type defined above is known
from EP-A-928 663. This known device comprises a pair
of swingable arms, articulated about respective station-
ary pins of rotation, the movement of which is controlled
by the rod of a fluid operated actuator. A transverse pin
is associated to the rod of the actuator, and engages
respective arched slits formed in a base portion of the
arms. The opposite ends of the transverse pin are slidably
mounted in a pair of axial grooves of the body of the
device, so that, when the rod of the actuator is in its ex-
tended position, the arms of the device assume their open
releasing configuration, while, when the rod of the actu-
ator is in its retracted position, the arms of the device
assume their closed clamping configuration.
[0003] The main object of the invention is to propose
a device of the type defined at the beginning of the de-
scription, having a mechanism for driving the oscillation
of the arms that is highly reliable and effective in operation
and that is adapted to develop a relatively high force of
clamping.
[0004] This object is reached by a device provided with
the features mentioned in the appended claims.
[0005] Further characteristics and advantages of the
invention will be made clearer from the following detailed
description, provided only as a non-limitative example
and referred to the appended drawings in which:

figure 1 is a perspective view of a device according
to the invention, with its arms in the closed configu-
ration for clamping a workpiece,
figure 2 is an exploded perspective view from arrow
II of figure 1, showing the main elements of the de-
vice,
figure 3 is a side elevational view from arrow III of
figure 1, sectioned along a median plane,
figure 4 is a front elevational view sectioned along
line IV-IV of figure 3,
figure 5 is a perspective view of the device of figure
1 from arrow V, from which a front cover of the body
has been removed,
figure 6 is a front elevational view from arrow VI of
figure 5,
figure 7 is a view similar to figure 5, from which a first
arm of the device has been also removed,
figure 8 is a view similar to figure 7, from which a
second arm and a back cover have been also re-
moved, in order to make an intermediate portion of
the body of the device more evident,
figure 9 is a view similar to figure 7, from which the
front cover, both the arms and the intermediate por-
tion of the body have been removed, in order to make
a back cover of the body evident,
figure 10 is a front elevational view from arrow X of

figure 9, in which the intermediate portion of the body
is also present, and from which a control member of
the device has been removed,
figures 11 and 12 are views similar to figure 6, show-
ing respectively two subsequent steps of the move-
ment of the control mechanism, which mechanism
controls the movement of the arms to the releasing
configuration of a workpiece,
figure 13 is a view similar to figure 9, showing the
device in its configuration corresponding to the par-
tially open position of its arms shown in figure 12,
figure 14 is a view similar to figure 12 in which the
arms are in their fully open releasing configuration
of a workpiece,
figure 15 is a view similar to figure 14, from which
both the arms of the device and an auxiliary plate
fixed to the intermediate portion of the body have
been removed, and
figure 16 is a view similar to figure 13, corresponding
to the releasing configuration of the arms of the de-
vice.

[0006] With reference to the figures, a device for lock-
ing workpieces according to the invention is indicated 10.
The device 10 comprises a body 12 to which a fluid op-
erated actuator 14, typically a pneumatic cylinder of the
double- or single-acting type, is associated at the bottom,
according to the figures.
[0007] The actuator 14, as shown more clearly in fig-
ures 3 and 4, comprises, in a manner known per-se, a
cylindrical chamber 16 in which a piston 18 is sealingly
and slidably mounted, which piston is rigidly connected
to a rod 20 that extends inside the body 12 along a main
axis of the device 10. The rod 20 can assume an extended
position or a retracted position with respect to the actuator
14, as a result of the selective feeding of a pressurised
fluid from opposite sides of the piston 18.
[0008] A fastening plate 22 extends transversely to the
axis of the actuator 14 between the body 12 and the ac-
tuator 14, which plate projects cantilever with respect to
an upper head of actuator 14, and has holes or other
coupling formations for allowing the device 10 to be se-
cured to a fixed or a movable support element (not
shown).
[0009] The body 12, supported by the plate 22, com-
prises an intermediate portion 24 having a flat and sub-
stantially circular shape, fixed to the plate 22.
[0010] A first and a second arm 26 and 28 are arranged
at opposite sides of the intermediate portion 24. In par-
ticular, each arm 26 and 28 includes a base portion 26a,
28a having a flat and substantially semicircular shape,
from which a generally elbow free end 26b, 28b extends
cantilever. A clamping unit 30 is fixed to the free end 26b,
28b of each arm 26 and 28, usually by means of a screw
(not shown) that engages respective holes of the arm
and of the clamping unit.
[0011] Each clamping unit 30 includes a pair of screw
shaped shoulder members 32, so that position of the
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heads of the members 32 can be adjusted with respect
to the respective unit 30, in order to allow their position
to be precisely adjusted according to the specific shape
of a workpiece to be locked.
[0012] The body 12 is closed sideways at the side op-
posite to each base portion 26a, 28a of the arms 26, 28,
by means of a respective arched guard sheet 29, the
opposite ends of which being connected to adjacent
zones of the body 12 by means of shape coupling.
[0013] A pair of covers 34, 36, front and back, respec-
tively, are fixed to the opposite flanks of the body 12, in
such a manner that each base portion 26a, 28a of an
arm 26, 28 is interposed between a respective cover 34,
36 and the intermediate portion 24.
[0014] A generally square guard plate 38 is connected
above the covers 34, 36, which plate is provided with
members that project towards the bottom in order to allow
the two arched sheets 29 to be connected to the body
12. Moreover, through holes intended to be engaged by
respective screws (not shown), are provided close to the
corners of the guard plate 38, each screw crossing also
one of a pair of longitudinal through holes of each cover
34, 36, the free end of such screws engaging a corre-
sponding threaded hole of the fastening plate 22, with
the aim of locking the plate 38 and the covers 34 and 36
with respect to the plate 22.
[0015] Each cover 34, 36 has also a pair of parallel
through holes 40, transverse to the axis of the device 10,
one of which, for each cover 34, 36, is engaged by a
stationary pin of rotation 42, 44 defining the axis of os-
cillation of a respective arm 26 or 28, and engaging, to
such a purpose, a hole 45 formed centrally in the base
portion 26a, 28a of the respective arm 26, 28.
[0016] Each pin 42, 44 comprises an enlarged head
42a, 44a having a pair of diametrally opposite flattenings
intended to rest on the flanks of an elongated seat 46
formed in each cover 34 and 36, perpendicularly to the
axis of the device 10. The free end 42b, 44b of each pin
42, 44, which has a narrower diameter, is force fitted in
a hole 48 of a respective auxiliary plate 52. In particular,
each auxiliary plate 52 is fixed to a respective side of the
intermediate portion 24 of the body 12, so that it is inter-
posed between the intermediate portion 24 and the base
portion 26a, 28a of the respective arm 26, 28. Each arm
26, 28, as a result of its articulation about a respective
pin 42, 44, can swing with respect to the body 12 between
a closed clamping configuration (figures 1 to 7) and an
open releasing configuration of a workpiece (figures 14
and 15).
[0017] The corresponding and simultaneous oscilla-
tion of the two arms 26 and 28 is controlled by a mech-
anism described in the following.
[0018] A control member 56 is fixed to the end of the
rod 20 opposite to the actuator 14, in order to be axially
movable with respect to the body 12, together with the
rod 20. The member 56 has a pair of opposite surfaces
56a parallel to the axis of the rod 20, which rest on op-
posed rectilinear guide surfaces 24a of the intermediate

portion 24, so that the axial movement of the member 56
is guided as a result of the sliding of the surfaces 56a on
the surfaces 24a.
[0019] Moreover, two slots 58 are formed in the mem-
ber 56, which are inclined and symmetrical with respect
to the axis of the rod 20 and converge towards such an
axis according to a general V configuration. In particular,
each slot 58 has a pair of opposite ends, spaced and
close to the axis of the rod 20, respectively.
[0020] A movable transverse pin 60 is inserted in each
slots 58, which can slide in a direction transverse to its
own axis. The ends of each pin 60, which are conven-
iently provided with respective bearings, for example of
the plain or of the rolling type, slidably engage respective
guide formations consisting of substantially S shaped
grooves 64, which are formed on the innner surface of
both the covers 34 and 36. In particular, each groove 64
has a first generally rectilinear upper section 64a extend-
ing up to the upper edge of the respective cover 34, 36,
to which a curvilinear section 64b, concentric with one of
the pins of rotation 42, 44 and ending at a lower end
section 64c, is joined below.
[0021] Each transverse pin 60 crosses also a through
opening formed in the base portion 26b, 28b of a respec-
tive arm 26, 28. Conveniently, each through opening con-
sists of an elongated slit 68 extending along a direction
parallel to the radial direction of the respective pin of ro-
tation 42, 44.
[0022] A downwardly open seat 70 is formed in each
base portion 26b, 28b in a position adjacent to the slit
68, in which seat, in the clamping position of the two arms
26, 28, the transverse pin 60 not engaging the slit 68 of
the base portion 26b, 28b, is received.
[0023] In order to guide more effectively the axial
movement of the control member 56 as a result of the
movement of the rod 20, the control member 56 is pro-
vided with a transverse pin 72 at its portion adjacent to
the rod 20, the opposite ends of which, projecting from
the member 56, engage a pair of respective axial slits
formed in the two covers 34 and 36.
[0024] Moreover, a micro-switch 73 (figures 5 and 7),
of a type known per-se, usually of the inductive type, is
associated to the body 12, for example on the side of the
cover 36, in order to detect the opening and closing po-
sitions of the arms 26 and 28.
[0025] The operating mechanism described above al-
lows the arms 26 and 28 to be driven with a movement
according to which, when the rod 20 is in its extended
position, the transverse pins 60 are adjacent to the ends
of the slots 5B of the control member 56 that are closer
to the axis of the rod 20, and the arms 26 and 28 are in
their mutually approached clamping configuration, while
when the rod 20 is in its retracted position, the transverse
pins 60 are adjacent to the ends of the slots 58 that are
more spaced from the axis of the rod 20, and the arms
26 and 28 are in their spaced releasing configuration of
a workpiece.
[0026] In operation of the device, starting from the
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clamping configuration of the arms 26 and 28 shown in
figures 1 to 10, in which the transverse pins 60 are ar-
ranged adjacent to the ends of the slots 58 that are closer
to the axis of the device 10, each pin 60 is arranged at
the end of a respective slit 68 that is more spaced from
the pins of rotation 42, 44, or in a seat 70 of the base
portions 26a, 28a of the arms 26, 28. Moreover, the axial
ends of the pins 60 engage the rectilinear upper section
64a of the grooves 64 formed in the covers 34 and 36,
while the ends of the transverse pin 72 are adjacent to
the upper end of the rectilinear guide grooves 74.
[0027] At the beginning of the stroke of retraction of
the rod 20 (figure 11), owing to a small movement of the
control member 56 towards the actuator 14, the trans-
verse pins 60 begin to slide along the slots 68 of the base
portions 24a, 26a towards the respective pins of rotation
42, 44, and disengage from the seats 70, while the op-
posite ends of the pin 72 begin to slide along the guide
grooves 74 towards the actuator 14.
[0028] A further movement of the rod 20 towards the
actuator 14 (figures 12 and 13) causes a corresponding
movement of the control member 56 and, together with
it, a further movement of the pins 60 along the slits 68
and of the pin 72 in the grooves 74. Moreover, the trans-
verse pins 60 begin to slide along the slots 58 towards
their ends more spaced from the axis of the rod 20, and
the ends of the pins 60 engage the curvilinear sections
64b of the grooves 64 (figure 13).
[0029] At the end of the stroke of retraction of the rod
20 (figures 14 and 16), the arms 26 and 28 reach their
open releasing configuration. In this configuration, the
transverse pins 60 are arranged adjacent to the ends of
the slots 58 that are more spaced from the axis of the
rod 20, and engage the end of the slit 68 of the base
portion 24a, 26a of the arms 26, 28, which is closer to
the pins of rotation 42, 44. Moreover, the ends of the pins
60 are arranged at the lower end sections 64c of the
grooves 64, and the ends of the transverse pin 72 are
arranged at the ends of the guide grooves 74 that are
closer to the actuator 14.

Claims

1. Device for locking workpieces, comprising a body
(12) to which a fluid actuator (14) is associated, said
actuator (14) including a rod (20) slidably mounted
between an extended position and a retracted posi-
tion with respect to the actuator (14), and a pair of
arms (26, 28) articulated about respective stationary
pins of rotation (42, 44), so that they can oscillate
with respect to the body (12) between respective
clamping and releasing configurations of a work-
piece as a result of the axial movement of said rod
(20), the oscillation of the arms (26, 28) being con-
trolled by a mechanism comprising a control member
(56) which is axially movable with respect to the body
(12) together with the rod (20), and to which at least

a transverse pin (60) is associated,
characterized in that the control member (56) has
a pair of slots (58) symmetrically inclined with respect
to the axis of the rod (20), which slots (58) comprise
a closer end and a more spaced end with respect to
the axis of the rod (20), each slot (58) being slidably
engaged by a respective movable transverse pin
(60) crossing also a through opening (68) of a re-
spective arm (26, 28), the opposite ends of each
movable transverse pin (60) being slidably engaged
in shaped guide formations (64) of a pair of side
members (34, 36) of the body (12), whereby, when
the rod (20) is in its extended position, both the trans-
verse movable pins (60) are arranged adjacent to
the ends of the slots (58) closer to the axis of the rod
(20), and the arms (26, 28) are in their clamping con-
figuration, while, when the rod (20) is in its retracted
position, both the movable transverse pins (60) are
arranged adjacent to the ends of the slots (58) more
spaced from the axis of the rod (20), and the arms
(26, 28) are in their releasing configuration.

2. Device according to claim 1, characterized in that
the control member (56) is slidably mounted between
a pair of axial and mutually facing guide surfaces
(24a) of the body (12).

3. Device according to claim 2, characterized in that
said axial guide surfaces (24a) are formed in an in-
termediate portion (24) of the body (12).

4. Device according to claim 3, characterized in that
each arm (26, 28) comprises a respective base por-
tion (26a, 28a), the base portions (26a, 28a) of the
two arms (26, 28) being arranged at opposite sides
with respect to said intermediate portion (24) of the
body (12).

5. Device according to claim 4, characterized in that
said through opening of each arm (26, 28) is formed
in the base portion (26a, 28a) of the respective arm
(26, 28), and consists of an elongated slit (68) ex-
tending along a direction parallel to the radial direc-
tion of the respective pin of rotation (42, 44).

6. Device according to claim 4 or 5, characterized in
that a respective auxiliary plate (52) is interposed
between each base portion (26a, 28a) of an arm (26,
28) and the intermediate portion (24) of the body
(12), said plate (52) being fixed to the intermediate
portion (24) and being engaged by an end of the pin
of rotation (42, 44) of the respective arm (26, 28).

7. Device according to any one of claims 1 to 6, char-
acterized in that the guide formations in which the
opposite ends of the movable transverse pins (60)
are slidably engaged, consist of substantially S-
shaped grooves (64).
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8. Device according to claim 7, characterized in that
said substantially S-shaped grooves (64) are formed
in a pair of covers (34, 36) of the body (12).

9. Device according to claim 7 or 8, characterized in
that the ends of each movable transverse pin (60)
are provided with a respective bearing (62).

10. Device according to any one of claims 1 to 9, char-
acterized in that the control member (56) is crossed
by a pin (72) transverse to the axis of the rod, the
opposite ends of which engage respective axial
grooves (74) formed in the covers (34, 36) of the
body (12).

11. Device according to any one of claims 1 to 10, char-
acterized in that a fastening plate (22) of the device
(10) extends between the body (12) of the device
(10) and the respective actuator (14).

12. Device according to any one of claims 1 to 11, char-
acterized in that both the arms (26, 28) are provided
with respective clamping units (30) each of which
includes at least a shoulder member (32) the position
of which may be adjusted with respect to the respec-
tive clamping unit (30).
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