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(54) Locking device provided with articulated levers, particularly for clamping workpieces

(57) A clamping device with articulated levers, par-
ticularly for locking workpieces, includes a body (12) in
which an axially sliding stem (14) is mounted, a main
shaft (32) rotatable about a rotation axis (A) transverse
to the stem (14) and connected to the stem (14) by means
of a first toggle articulation mechanism (26, 30), and a
first and second swingable clamping arm (34, 42) that

can simultaneously rotate between respective back rest
and advanced operative positions. The movement of the
second arm (42) is controlled by a linkage (50, 54, 56)
including a second toggle articulation mechanism. The
second arm (42) is connected to a rotatable secondary
shaft (38) coaxial with respect to the main shaft (32), in
such a way that both arms (34, 42) swing about the same
rotation axis (A).
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Description

[0001] The present invention refers to clamping devic-
es with articulated levers, and provided with at least one
swingably mounted clamping arm in order to allow at least
one workpiece to be locked with respect to the body of
the device, when the latter is fixed in a predetermined
position.
[0002] US-4 793 602 concerns such a clamping device
provided with a pair of clamping arms swingably mounted
about two parallel axes separate with respect to the body
of the device. The two arms are susceptible to make a
simultaneous and symmetrical movement between a
back rest position and an advanced locking position with
respect to the body, as a result of the sliding of a stem
controlled by a pneumatic cylinder associated to the body
of the device. The two arms are both connected to the
same end of the stem through respective connecting
rods, from opposite sides of the body of the device with
respect to the stem.
[0003] The clamping device of this document however
suffers from the drawback of not allowing an irreversible
movement condition of the arms to be reached when the
arms are in their advanced locking position, due to which
both arms could move towards their back positions fol-
lowing to the application of a push to one of them tending
to bring it in the back position, with the consequent re-
lease of the workpiece to be locked. Moreover, owing to
the fact that the two arms are articulated from opposite
sides with respect to the stem that controls their move-
ment, this device is generally cumbersome and not very
versatile, being inadequate for allowing the locking of
workpieces positioned in different orientations when the
body of the device is fixed in a predetermined position.
[0004] More particularly, the invention concerns a lock-
ing device of the type mentioned in the preamble of the
attached claim 1.
[0005] Such a device is known from the Italian Patent
application No. MI2002A001915. It comprises a pair of
arms swingably supported by the body of the device
about respective parallel and separate axes, both axes
being arranged on the same side of the body with respect
to the stem that controls their movement. Each arm is
associated to a corresponding toggle device, as a result
of which the movement of the arms in their advanced
position is irreversible. While one of the arms is connect-
ed to the control stem in such a way that its swinging
movement is controlled directly by the sliding of the stem
with respect to the body, the movement of the other arm
is controlled by means of a linkage connected to the ro-
tation axis of the first arm, the linkage being disposed
outside the body of the device.
[0006] Owing to the fact that the two arms of this known
device are articulated about different axes, and since
their rotational actuation requires a linkage outside the
body, the device of this document is cumbersome and
therefore it is not very fit for being employed in small
spaces, as is often required for such devices.

[0007] In order to overcome the above mentioned
drawbacks, one object of the invention is a device having
the features defined in the attached claims.
[0008] By virtue of the fact that the two swingable arms
are articulated about the same rotation axis, the device
of the invention has a particularly compact structure
which is therefore absolutely fit for operating in small
spaces.
[0009] According to another aspect of the invention,
the linkage that controls the movement of the secondary
arm of the device is connected directly to the control stem
and is arranged within the body, as a result of which there
are not further movable elements protruding from the
body other than the swingable arms. In this way, the link-
age constituting the control mechanism of the secondary
arm is effectively protected by the body of the device.
[0010] According to another aspect of the invention,
the main shaft and the secondary shaft both have axial
ends protruding from the body, which comprise shaped
formations adapted to engage corresponding seats
formed in the branches of said arms, in order to allow the
arms to be mounted according to a plurality of different
positions.
[0011] In this manner, the structure of the device allows
the two swingable arms to be mounted according a plu-
rality of different angular positions, in such a manner that
it can be adapted to a plurality of locking configurations
of different or differently oriented workpieces, also in the
case the body of the device is fixed in the same position.
[0012] Further features and advantages of the inven-
tion will become more clear from the following detailed
description, given by way of non-limitative example only
and referring to the attached drawings in which:

figure 1 is a perspective view of a device according
to the invention, in a closed configuration in which
its arms are in their respective advanced operative
positions,
figure 2 is a perspective view of the device of figure
1 sectioned according to a longitudinal median
plane,
figure 3 is a sectioned, side elevation view of a detail
of figure 2 indicated with arrow III,
figure 4 is a top elevation view of the device sectioned
along line IV-IV of figure 3,
figure 5 is a perspective view of the device similar to
figure 1, in an open configuration of the arms in their
respective back rest positions,
figure 6 is a side elevation view of the device of figure
5 sectioned along a longitudinal median plane, and
figures 7 and 8 are perspective views similar to fig-
ures 1 and 5, showing a possible modification of the
arrangement of the arms of the device, in their ad-
vanced and back positions respectively.

[0013] With initial reference to figures 1 to 6, a clamping
device with articulated levers, which can be used for lock-
ing workpieces, such as sheet metal elements, for ex-
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ample during welding operations, is designated 10 as a
whole.
[0014] The device 10 comprises a box-shaped body
12, which is defined by two shaped half-shells 12a and
12b coupled to one another.
[0015] A control stem 14 of the device 10 is axially
slidably mounted between the two half-shells 12a and
12b, to the lower end 14a of which, with reference to the
figures, a piston 16 of an actuator 18 is fixed, which is
normally a pneumatic actuator, arranged below the body
12. The piston 16 is slidably and sealingly mounted in a
chamber 20 extending between an upper head 21a con-
nected to the half-shells 12a and 12b, and a bottom wall
21b, for actuating the stem 14 according to an alternating
movement as a consequence of the feeding of a pressu-
rized fluid from opposite sides of the piston 16 through
feeding/discharge ducts 22a and 22b.
[0016] The stem 14, near to its upper end 14b opposite
to the piston 16, is rotatably connected by means of a
pin 24 to an end of a first pair of connecting rods 26,
whose opposite end is rotatably connected in 28 to a first
crank 30. The crank 30 is rigidly rotationally connected
to a tubular main shaft 32 having axis A, whose axial
ends protrude from opposite sides with respect to the
body 12. On each end of the shaft 32 a respective branch
34a, 34b of a first fork arm 34 of the device 10 is keyed.
[0017] Conveniently, the axial ends of the tubular shaft
32 have a square cross-section and on the two branches
34a and 34b of the arm 34 respective coaxial seats of
correspondingly square shape are formed, in order to
allow the arm 34 to be positioned in one of a plurality of
prefixed angular positions with respect to the shaft 32,
as a result of the fixing by screws of respective removable
clamping staples 36a and 36b.
[0018] The assembly formed by the first pair of con-
necting rods 26 and by the crank 30 constitutes a toggle
articulation of the first arm 34, whose function is to make
the advanced operative position of the first arm 34 shown
in figures 1 to 4 irreversible, in such a manner that the
arm 34 cannot move from such position towards its back
position in consequence of to a stress applied on it from
the outside.
[0019] A second shaft 38 extends coaxially to the axis
A inside the tubular shaft 32, the axial ends of said second
shaft protruding from opposite sides with respect to the
ends of the shaft 32, for allowing the branches 42a and
42b of a second clamping arm 42 to be fixed.
[0020] On the protruding ends of the shaft 38 respec-
tive square formations 40 are keyed, and each of the
branches 42a, 42b of the second arm 42 has a corre-
sponding square seat 44 adapted to be engaged by a
formation 40. In this manner, the second arm 42 can be
positioned according to one of a plurality of prefixed an-
gular positions with respect to the shaft 38, following to
the screw fixing of respective removable clamping sta-
ples 46a and 46b.
[0021] In a central portion of the shaft 38 a bracket 50
radially projecting from the shaft 38 and constituting a

second crank of the device 10 is rotationally fixed, for
example by means of a screw radial with respect to the
axis A. The crank 50 has a transverse hole at its end
opposite to the shaft 38, which is engaged by a pin 52
parallel to the axis A. The opposite ends of the pin 52 are
rotatably inserted in a pair of holes of a second pair of
connecting rods 54 each of which has a further hole for
the engagement of a further pin 55 parallel to pin 52.
[0022] According to a constructive modification not
shown in the drawings, but within the capacity of the
skilled person, the bracket 50 is conveniently formed in
one piece with the shaft 38, for example by casting, in
such a manner that the second crank of the device 10
consists of an appendage integral with the central portion
of the shaft 38, that cantilevers radially with respect to
axis A.
[0023] The central part of the pin 55 is rotatably en-
gaged in a first hole of a pair of generally S-shaped aux-
iliary rods 56, each of which has a second hole in which
a respective end of a pin 60 is inserted which diametrically
crosses the stem 14 in an intermediate portion thereof
between the ends 14a and 14b.
[0024] The assembly formed by the crank 50, by the
second pair of connecting rods 54 and by the two auxiliary
rods 56 constitutes a toggle articulation of the second
arm 42, whose function is to make the advanced opera-
tive position of the second arm 42 shown in figures 1 to
4 irreversible, in such a way that the arm 42 in this position
cannot move towards its back position as a result of
stress applied on it from the outside.
[0025] A counter element 62 is connected to the body
12, which is fixed through screws in a seat 64, and on
which the branches 34a and 34b of the arm 34 and the
branches 42a and 42b of the arm 42 rest from opposite
sides, respectively, by means of adjustable supports con-
stituted by screws 66.
[0026] In operation of the device 10, starting from the
configuration shown in figures 1 to 4, both arms 34 and
42 are in their advanced operative positions for clamping
a workpiece (not shown). As a consequence of the pres-
surized fluid being fed into the chamber 20 of the actuator
18 through the duct 22a, the piston 16 moves towards
the bottom wall 21b thus axially driving the stem 14 down-
wards.
[0027] This sliding of the stem 14 causes, by means
of the first pair of connecting rods 26, a rotation of the
first crank 30 and of the tubular shaft 32, with the conse-
quent rotation of the first clamping arm 34 that moves
towards its back rest position. In the initial phase of this
rotation, the toggle articulation of the first arm 34 consti-
tuted by the crank 30 and by the pair of connecting rods
26 passes a "dead center position" corresponding to the
advanced position of the arm 34, in which the movement
of arm 34 is irreversible.
[0028] Simultaneously, the sliding of the stem 14 caus-
es, by means of the pair of auxiliary rods 56 and of the
second pair of connecting rods 54, an angular movement
of the second crank 50 and of the corresponding shaft
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38, with the consequent rotation of the second clamping
arm 42 that moves towards its back rest position. Also in
this case, in the initial phase of the angular movement of
the arm 42, the corresponding toggle articulation consti-
tuted by the crank 50, by the pair of connecting rods 54
and by the two rods 56, must pass a "dead center posi-
tion" that makes the advanced position of the arm 42
irreversible.
[0029] At the end of the sliding stroke of the stem 14,
both clamping arms 34 and 42 reach the respective rest
positions shown in figures 5 and 6.
[0030] From this position, further pressurized fluid be-
ing fed into the chamber 20 through the duct 22b causes
the upward movement of the piston 16 and therefore the
corresponding axial sliding of the stem 14, so as to cause
the swinging of the arms 34 and 42 towards their corre-
sponding advanced operative positions until the config-
uration shown in figures 1 to 4 is reached.
[0031] Figures 7 and 8 show the device 10 with the
corresponding arms 34 and 42 mounted in another an-
gular position, in their advanced or clamping positions
and in their back or opening positions, respectively. The
different mounting configuration is easily reached follow-
ing to the removal of the clamping staples 36a and 36b
of the arms 34a and 34b, and of the clamping staples
46a and 46b of the arms 42a and 42b, to the new posi-
tioning of the arms 34 and 42 with respect to the square
ends of the shafts 32 and 38, and to the clamping of the
staples 36a, 36b, 46a and 46b in the new position of the
arms 34 and 42.
[0032] In order to make this configuration completely
operative, the counter element 62 is fixed in the seat 68
formed in the body 12, by means of the fixing thereof
through screws, in such a manner that it stands in a po-
sition interposed between the arms 34 and 42, so as to
allow the arms 34 and 42 to rest on it from opposite sides
in their new advanced operative position.

Claims

1. Clamping device with articulated levers, particularly
for locking workpieces, including:

- a body (12) in which a stem (14) is axially sli-
dably mounted, the sliding thereof being control-
led by control means (16, 18) associated with
the body (12),
- a main shaft (32) rotatable about an axis of
rotation (A) which is transverse to the stem (14)
and which is connected to it by a first toggle ar-
ticulation mechanism (26, 30),
- a first swingable clamping arm (34), connected
to the main shaft (32) and susceptible to move
between a back rest position and an advanced
operative position with respect to the body (12),
and
- a second swingable clamping arm (42), asso-

ciated with the body (12) and adapted to rotate
simultaneously with the first arm (34) between
a back rest position and an advanced operative
position, whose swinging movement is control-
led by a linkage (50, 54, 56) which includes a
second toggle articulation mechanism,

characterized in that the second arm (42) is con-
nected to a secondary shaft (38) which is rotatable
and coaxial with the main shaft (32), whereby both
arms (34, 42) are swingable about the same axis of
rotation (A).

2. Device according to claim 1, characterized in that
said main shaft (32) is a tubular shaft and in that
said secondary shaft (42) extends on the inside of
the main shaft (32).

3. Device according to claim 1, characterized in that
a first crank (30) is fixed to said main shaft (32), which
is connected to the control stem (14) by a first pair
of connecting rods (26).

4. Device according to any one of claims 1 to 3, char-
acterized in that said linkage (50, 54, 56) is con-
nected directly to the control stem (14).

5. Device according to claim 4, characterized in that
said linkage (50, 54, 56) is arranged entirely on the
inside of said body (12).

6. Device according to any one of claims 1 to 5, char-
acterized in that said linkage is connected to a sec-
ond crank (50) fixed to the secondary shaft (38), and
comprises a second pair of connecting rods (54) and
a pair of auxiliary rods (56), said second pair of con-
necting rods (54) being connected at one end to said
crank (50) and at the another end to said pair of aux-
iliary rods (56) by means of respective pins (52, 55),
one end of said pair of auxiliary rods (56) being con-
nected to the control stem by another pin (60).

7. Device according to claim 6, characterized in that
said second crank (50) is formed integrally with the
secondary shaft (38) and extends radially cantilev-
ered from a central portion thereof.

8. Device according to claim 6 or 7, characterized in
that both said main shaft (32) and said secondary
shaft (38) have axial ends projecting from the body
(12), which ends comprise shaped formations adapt-
ed to engage corresponding seats formed in branch-
es (34a, 34b, 42a, 42b) of said arms (34, 42), in order
to allow the arms (34, 42) to be mounted according
to a plurality of different positions.

9. Device according to claim 8, characterized in that
said shaped formations have a square shape.
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10. Device according to any one of claims 1 to 9, char-
acterized in that the body (12) has a plurality of
seats (64, 68) for selectively fastening a counter el-
ement (62) on which both arms (34, 42) rest in the
respective advanced operative positions.

11. Device according to claim 10, characterized in that
an adjustable support member (66) is interposed be-
tween each branch (34a, 34b, 42a, 42b) of said arms
(34, 42) and said counter element (62).
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