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(57) Abrégée/Abstract:

A toggle lever clamping device for clamping a workpiece to a support frame; the clamping device comprises a box-shaped head to
which a clamping arm Is pivoted to rotate between an open and a closed condition to release respectively to lock the workpiece; the
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(57) Abrege(suite)/Abstract(continued):
clamping arm Is operatively connected to an actuator by a toggle lever mechanism having a dead centre condition beyond which

the clamping arm Is tightened against the workpiece. The toggle mechanism comprises an elastically yieldable connection link
which, upon reaching the dead centre of the toggle lever mechanism Is sequentially allowed to axially yield for a some degree and

to deflect in a controlled mode by confronting stop means provided on the same clamping arm.
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ABSTRACT

A toggle lever clamping device for clamping a workpiece
to a support frame; the clamping device comprises a box-
shaped head to which a clamping arm 1is pivoted to rotate
between an open and a <closed condition to release
respectively to 1lock the workpiece; the clamping arm 1is
operatively connected to an actuator by a toggle lever
mechanism having a dead centre condition beyond which the
clamping arm is tightened against the workpiece. The toggle
mechanism comprises an elastically yieldable connection link
which, upon reaching the dead centre of the toggle lever
mechanism is sequentially allowed to axially yield for a some
degree and to deflect in a controlled mode by confronting

stop means provided on the same clamping arm.
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TOGGLE LEVER CLAMPING DEVICE

BACKGROUND OF THE INVENTION

This invention refers to a toggle lever clamping
device for 1locking workpieces, and 1in particular 1is
directed to a device for clamping metal sheet or pieces
in the bodywork construction of motor vehicles; however
other different uses are possible for a clamping device

according to this invention.

STATE OF THE ART

Toggle 1lever clamping devices, normally used to
clamp work pieces against a supporting frame, are widely
known and described for example 1n US 4,445,676;
US 4,921,233; US 4,923,184; US 5,165,670; EP 1.025.950
and EP 0.268.176.

In general, a clamping device of the aforesaid type
comprises a box-shaped head to which a clamping arm 1is
pivoted and is operatively connected, by a toggle lever
mechanism, to a pneumatic, electric or other type of
linear actuator to perform a tilting movement between an
open position and a closed position to release,
respectively to lock a workpiece.

The clamping arm is usually connected to a sliding
rod of the actuator by means of a toggle lever mechanism
comprising an intermediate connection link hinged to the

clamping arm and to the sliding rod of the actuator.
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In clamping devices of this kind, the axial movement
of the actuator is usually transmitted to the clamping
arm by means of a rigid connection 1link which, during
movement must pass a dead centre condition of the toggle
lever mechanism, beyond which the articulated connection
between the rod of the actuator and the clamping arm
assumes an apparent condition of irreversibility.

In practice, in order to overcome the dead centre
position, it is necessary to generate relatively high
forces when the device has to be shifted to the clamping
position. In addition, to carry out the reverse movement,
or opening movement, 1t 18 agaln necessary to exert
similarly high forces, considerably higher than those
reguired for shifting the device to the closed position,
or it is necessary to exert an axial thrust by striking
sharply from the outside, to make the rod of the actuator
and the connection 1link move backwards, 1n order to
release the rotation of the clamping lever.

The use of a rigid connection 1link 1n the toggle
connection between the clamping arm and the actuator, and
consequently the high forces which must be exerted to
operate the clamping device, both for opening and for
closing, give rise to considerable strain on the various
parts of the device; this in turn causes excesslive wear

on the moving parts, which consequently call for
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periodical maintenance or replacement.

In addition to the possible breakage or irregular
operation of the clamping device, the replacement of worn
out parts 1is time consuming and 1nvolves additional
costs.

In order to ©partly obviate these ©problems,
US 4,445,676 suggests the use of a toggle lever mechanism
comprising an elastically vyieldable connection 1link
specially made with a long T-shaped slit to divide the
same 1link into two hinging portions connected by an
intermediate elastic arm capable of bending sideways, to
allow a relative displacement between the two hinging
axes of the link.

While on the one hand, the wuse of a simple
elastically yieldable connection 1link partly solves the
problems deriving from the strong stresses and wear on
the movable parts of the device, on the other 1t gives
rise to further problems and inconveniences 1in that 1t
does not allow optimal irreversible clamping of the
device which, in the presence of external forces on the
clamping arm, is liable to accidentally disengage itself
and release the clamped workpiece.

In addition to the impossibility of maintaining the
workpiece firmly clamped, the use of a simple elastic

connection 1link involves the risk that, after beilng
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repeatedly operated, the link can become damaged or break
under strong clamping forces, rendering the device
totally unserviceable.

To this purpose, during several tests it was noted
that 1f the deflection of the elastically yielding link
of the toggle lever mechanism is not precisely calculated
in relation to the tightening torque to be exerted and
the stresses that the same system undergoes in passing
from one side to the other one of the dead centre point,
or whenever a workpiece to be clamped is of a thickness
even only slightly greater than contemplated, any damage
of the connection link my jeopardize the irreversibility
and functioning of the clamping device.

SCOPES OF THE INVENTION

Consequently, there 1s a need to further improve
these clamping devices by providing them with an
irreversible final action in such a way as to render the
clamping devices extremely reliable and much safer.

Therefore, the main scope of this invention is to
provide a clamping device of the aforementioned type,
which 1s structurally simple and provided with an
elastically yielding toggle connection link allowing to
operate the clamping device in a controlled condition and
in a much safer and extremely reliable mode.

A further scope of this invention is to provide a
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clamping device as described above, provided with a
toggle lever mechanism having a differentiated clamping
action, capable both of controlling the axial compression
of the connection 1link, providing at the same time an
irreversible final action in the clamping condition of
the device.

A further scope of the 1invention is to provide a
clamping device of the aforementioned type provided with
a toggle lever mechanism comprising an elastically
yieldable connection link sultably designed to
considerably increase safety and reliability of the same
clamping device, by a single and inexpensive construction

and such as to ensure a higher force to lock a workpiece.

BRIEF DESCRIPTION OF THE INVENTION

According to the invention, a toggle lever clamping
device has been provided, comprising:

- a box-shaped head having a longitudinal axis;

- a clamping arm pivotally connected at one end of
the box-shaped head to rotate between open and closed
conditions to lock respectively to release a workpiece;

- a linear actuator at the other end of the box-
shaped head; and

- a toggle lever mechanism operatively connected

between the actuator and the clamping arm,

sald toggle lever mechanism comprising an elastically
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yleldable connection 1link having a 1longitudinal axis
extending between hinging ends, salid toggle 1lever
mechanism having a dead centre condition beyond which the
connection 1link maintains the clamping arm tightened
against the workpiece,

wherein said elastically vyieldable connection link
comprises spaced apart stop means arranged to prevent an
axial compression of the connection link upon reaching
and overcoming sald dead centre condition of the toggle
lever mechanism.

According to a further aspect of the invention, the
stop means for preventing the axial compression of the
connection 1link, at and beyond the dead centre of the
toggle lever mechanism, during the closure of the
clamping device, comprise stop members oppositely
arranged and axially extending from the hinging ends of
the connection 1link; preferably said stop members are
constructed and arranged to sequentially allow a
controlled axial compression of the link upon reaching
the dead centre point and a successive controlled angular
deflection of same 1link beyond the dead centre point
during the closure of the claming device.

The disposition of surface contact means at the
facing front ends of the stop members, on slanting or

diverging planes allows for an 1initial gentle and
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controlled elastic yielding action of the connection link
during the closure of the clamping device, which enables
to pass the dead centre position without any excessive
force.

Still according to this invention, after passing the
dead centre position, the movement of the connection link
can continue 1n a controlled mode for a certain degree
until 1t reaches a final stopping position in which the
surface contact means of the stop members take a relative
disposition, on slanted planes which stiffens the
connection link, further preventing 1ts axial
compression, while allowing an angular defection of the
same link; an 1rreversible final action and a controlled
locking action of a workpiece is thereby provided, which
1s not obtainable with other clamping devices previously
known.

The safety and reliability of the clamping device
are thus considerably increased.

BRIEF DESCRIPTION OF THE DRAWINGS

These and further features of some embodiments of a
clamping device according to this invention, will be more
clearly evident from the following description with
reference to the accompanying drawings, in which:

Fig. 1 shows a general view of a clamping device

according to the invention, in which one half of the box-
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shaped head has been removed to show the internal
mechanism;

Fig. 2 shows an enlarged view of the connection link
of the toggle 1lever mechanism, according to the
invention;

Fig. 3 shows a further embodiment of the connection
link;

Fig. 4 to 7 show enlarged details of Fig. 2 in

different operative conditions;

10 Fig. 8 shows a third embodiment of the connection

link according to the invention;

Fig. 9 1s a cross-sectional view according to line

9-9 of fig. 8;
Figs. 10 to 13 show enlarged details of Fig. 7, in
different operative conditions.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shows an overall view of a clamping device

10; the device 10 comprises a box-shaped head 11 made by

two side by side arranged shell members, to which is

20 pivoted a clamping arm 12 connected to a pivot shaft 13
to enable 1t to be rotated from a raised or open
position, shown by phantom lines in Fig. 1, to a lowered

or closed position 1in which the clamping arm 12 locks a
metal sheet or workpiece P against a supporting frame 14.

The clamping arm 12 1s operatively connected to a
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linear actuator 15, for example a hydraulic or a
pneumatic cylinder, by means of a three-point articulated
system  or toggle lever mechanism comprising an
intermediate connection 1link 19, hinged between the
clamping arm 12 and the actuator 15.

More precisely, 1n the example of Fig. 1 the
cylinder 15 comprises a piston member 16 having a rod 17
provided with a fork 18 hingedly connected at 20 to one
end of an elastically vyieldable connection link 19; the
other end of the 1link 19 1s hinged at 22, to a crank
lever 21 integral with or fastened to the clamping lever
12 by means of the same pivot shaft 13; the fork 18 of
the piston rod 17, the connection link 19 and the crank
lever 21 define a three-point articulated system, or
toggle lever mechanism having a dead centre condition
beyond which the system, with the cylinder 15 in a non-
operative condition, becomes irreversible to maintain the
arm 12 1n the clamping condition for the piece P, as
shown 1in Fig. 1. Reference number 23 indicated a guide
roller for the fork 18, while reference number 24
indicates a pad at the forward end of the guide for
roller 23 to stop the fork 18 and to reduce the noise
when reaching the stop position for the clamping arm 12.

According to the general aspect of the invention,

the toggle lever mechanism comprises an elastically
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vieldable connection 1link 19 provided with stop means
designed to control and 1limit its axial compression,
thereby allowing the mechanism, with the actuator 1in a
non-operative condition and the device in the clamping
condition, to smoothly overcome the reaction forces at
the dead point and to be practically irreversible.

The connection 1link 19, according to a first
embodiment shown in Fig. 2, comprises two hinging end
parts 25, 26, connected each other by two elastically
yieldable arc-shaped side arm 27 curved inwards so as to
allow an axial compression and a side deflection of the
same link as explained further on.

As shown in Fig. 2, 1in alignment with the
longitudinal axis S of the connection link 19, two spaced
apart anticompression stop members 28, 29 extend inwards
from the hinging ends 25 and 26 of the link 19; the stop
members consist, for example of two central arms whose
opposite front ends in a no stressed condition of the
link 19, are slightly spaced apart from each other, to
allow an elastic controlled compression of the same link
during the closure of the clamping device.

More precisely, as shown in the example of fig. 2,
the opposite flat surfaces 30, 31 at the end of both stop
arms 28, 29, are 1lying in corresponding ©planes

orthogonally arranged to the longitudinal axis S of the



10

20

CA 02381473 2002-04-11

12

link 19. The end surfaces 30, 31 of the sop arms 28, 29
are slightly spaced apart for a short length & of few
tenths of millimetre, for example comprised between 0,2
and 0,40 mm, equivalent to or slightly greater the
maximum elastic vyielding caused to the same link 19 in
the dead centre point of the toggle lever mechanism, in
which the three points of the same mechanism, that is the
points corresponding to the axis of hinges 21, 20, and
the dead centre point on the guide for roller 23, are
aligned to the longitudinal axis of the connection 1link
19.

Preferably, as shown by the dotted line 30’ in fig.

2, the front surface of one or both stop arms, 28, 29 may

be slanting for some few degrees, to allow a
differentiated and controlled action of axial
compression, followed by a side deflection of the

connection link 19 during the closure movement of the
clamping arm 12.

The connection link 19 may be made in any suitable
shape and 1in one single piece, but preferably may
comprise a plurality of shaped plate members as will be
further explained with reference to fig. 8 of the

drawings.
A second embodiment of the connection 1link 19 1is

shown 1n fig. 3 and i1n the enlarged details of Figs. 4 to
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More precisely, as shown in the enlarged detail of
Fig. 4, one of the stop arms 28, 29, for example arm 29,
1s provided at 1ts front end with a rectangular seat 34
in which 1s fitted a contact member 33 protruding from
front surface 31 of the arm 29, and provided with a
contact flat surface 33’ lying on a plane orthogonal to
the longitudinal axis S of the connection link 19.

The contact member 33 can be press fitted into the
seat 34 or can be loosely supported by the arm 29.

The other stop arm 28, 1n turn ends with a front
surface 30’ lying on a slightly slanted plane forming an
angle Bl for example of 5° or 6° with respect to the
front surface 33’ of the contact member 33, as shown.

As previously stated, in the non-stressed condition
of the connection link 19, the opposing surfaces 30’ and
33’ at the end of the two stop arms 28 and 29, are
slightly spaced apart from each other by a length & to
firstly allow a controlled elastic yielding action in the
axial direction of the connection link 19 upon closure of
the clamping device, so as to avoid excessive deformation
and possible fatigue failure of the elastic arms 27 which
connect the two hinging portions 25, 26 of the same
connection link, when subjected to repeated stress.

The values of the angle Pl and the minimum distance
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d between the two surfaces 30’ and 33’ of the stop arms
28, 29 are given purely by way of example, in so far as
they must be calculated each time 1in relation to the
shape and dimensions and elastic parameters of the
connection 1link 19, as well as in relation to the
designing features of the entire clamping device, and the
lacking forces or pressures to be exerted on the
workpiece P.

As mentioned previously, the presence of stop arms
28 and 29 having slightly slanted opposite front
surfaces, permits a differentiated dual action of the
elastic connection link 19; in fact, during the closing
step of the clamping device, the connection 1link 19 is
firstly allowed to elastically vield 1in the axial
direction, thereby enabling 1t to overcome the dead
centre of the linkage with a relatively reduced thrusting
force, as well as enabling a subsequent rigid behaviour
up to the completely closed condition; this endows the
system with a feature of absolute i1rreversibility, with
the actuator 15 1in the non-operative condition, in the
sense that any possible external force acting on the
clamping arm 12 in order to raise the latter, or make it
to rotate in the opening direction, would be counteracted
by the axial rigidity acquired by the link 19, 1n that

the two stop arms 28 and 29 would assume a slightly
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slanted relative position, forcing the hinge point 20
with the fork 18 of the piston rod 17, as the reaction
force on the arm 12 increases, to be increasingly trusted
towards a shoulder 24 against which the guiding rollers
23 of the fork 18 comes to rest upon closure of the
clamping device.

The foregoing may be clearly understood by the
succession of the figures from 3 to 7 which show
successive positions of the stop arms 28, 29 during the
closure of the clamping device. In particular, Figure 3
shows the inclined condition of the connection link 19 an
instant prior to reach the dead centre condition of the
linkage, in which the longitudinal axis S of the link 19
forms a small angle ol with the straight line R relating
to alignment condition previously referred to for the
three points of the 1linkage, for example an angle
equlvalent to or sllightly wider than the angle Bl between
the front surfaces 30’ and 33’ of the central stop arms
28 and 29 of the connection link 19.

In this condition, the two front surfaces 30’ and
33’ of the stop arms are slightly spaced apart from each
other by a distance &, as shown in the detail by Fig. 4.

During closure, on continuing the rotation of the
connection 1link 19, when the axis S of the same link

comes to coincide with the line R relating to the three
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points alignment condition for the 1linkage, the two
surfaces 30’ and 33’ of the stop members 28 and 29 come
slightly 1nto contact with each other, eliminating the
space O between them, as shown i1n the detail of Fig. 5.
In these conditions, the clamping arm 12, or a part
connected to 1t, 1s only 1in contact with the piece P, but
is not vyet exerting the force necessary to 1lock it
against the supporting frame 14.

As shown 1n the subsequent Figures 6 and 7, thanks
to the elastic yielding action of the connection link 19,
suitable controlled and limited by the contact between
the front surfaces 30’ and 33’ of the two stop element
28, 29, the rotation of the connection link 19 can be
made to continue by an angle wider than the angle allowed
by a rigid connection link in a conventional clamping
device, for example by an angle «2 equivalent to 4° or
5°, depending on the characteristics of the connection
link and of the entire clamping device.

The final clamping condition of the connection link
19, and the relative position of the front surfaces 30°
and 33’ of the two stop members 28 and 29 are shown 1n
the enlarged detail of Fig. 6, from which it can be seen
that, due to the elastic flexure of the side arms 27 of
the connection 1link 19, and the consequent relative

rotation between the contacting surfaces of the two stop
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members 28 and 29, the longitudinal axis S of the link 19
now forms a positive angle a2 with the straight line R,
that 1s to say the two arms 28, 29 are no longer in line,
but on a slight slant with each other.

Therefore, whenever the clamping arm 12 1is made to
rotate upwards, or towards the open position, by a strong
external force, since there still remains a small angle
B2 between the two front surfaces 30’ and 33’ of the stop
members 28 and 29, due to the elastic deformation of the
connection link 19 the front surface 33’ of the stop
member 29 1is brought into close contact with the front
surface 30’ of the other arm 28; the two arms 28 and 29
undergo a slight relative rotation, forming an angle o3
greater than o2 which tends to make the system
irreversible; in this way the connection link 19 behaves
like a rigid type.

This guarantees the absolute irreversibility of the
system which can be unclamped only by operating the
cylinder 15, or other type of control device, to reverse
the movements.

A further embodiment of an elastic connection 1link
19 for a clamping device according to the present
invention 1s shown 1in Figs. 8 to 13 of the drawings, in
which the same reference numbers of the previous figures,

have been used to 1ndicate corresponding or egquivalent
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parts.

As shown 1n fig. 8, the connection 1link 19 again
comprises stop members 28, 29 axlially extending from the
hinging end parts 25, 26; the opposite ends of two stop
members 28, 29 again comprise front contact surface means
30", 33’, which still 1n the non stressed condition of
the connection link 19, are spaced apart from each other
by a gap 0, for example of 2 or 3 tenths of mm, forming
an angle Bl, for example of 5° or 6°.

One of the stop members 28, 29 has a front contact
surface provided by a first contact element 35 and by a
second contact element 36 gpaced from each other,
preferably consisting of c¢ylindrical pins housed in
respective semi-cylindrical seats, 1n which the pins are
transversely extending and axially protruding from the
front end of the stop member 29.

The contact surface 33’ in this case is provided by
an ldeal plane tangent to the contact elements 35 and 36.

In the embodiment of figs. 10 to 12 the contact
elements 35, 36 comprises a first cylindrical element 35
having a first diameter, and a second cylindrical element
36 having a second diameter smaller than the preceding
one, and 1in which the longitudinal axis o©f both contact
elements 35, 36 lie 1in a same plane orthogonal to the

longitudinal axis of the stop member 29.




10

20

CA 02381473 2002-04-11

19

The contact elements 35 and 36 can be press-fitted
into respective seats at the front end of the stop member
29, or can be loosely supported between the two opposite
sides of the fork 18 or of the lever 21.

As previously stated, the use of the stop members 28
and 29 having opposite front contact surfaces or means,
allows a double action to the elastic connection link 19;
in fact during a closing step of the clamping device, an
elastic controlled yielding is allowed to the connection
link 19 1n e axial direction, which facilitates the
overcoming of the dead centre point of the toggle
mechanism with a relatively reduced thrust force.
Furthermore it allows a subsequent rigid behaviour of the
same connection link 19, once 1t has been reached the
final c¢losing position, -which gives to the system an
absolute i1rreversibility.

The above 1s again clarified by the set of figures
10, 11 and 12 which show successive steps, compared to
figures 4 to 7 to which reference is made.

According to a further embodiments of the invention,
shown 1n fig. 13, the means for limiting the axial
compression of the connection link 19 comprise first and
second cylindrical contact element 37 and 38 having the
same diameter, whose longitudinal axis lye in a plane

parallel to the contact plane 33’.
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From what has been described and shown 1n the
accompany drawings, 1t will be obvious that 1s a clamping
device has been provided comprising an elastically
vieldable toggle lever mechanism between the clamping arm
and the movable rod of the actuator, which enables the
device to be opened and closed without any excessive
stress on the moving parts, consequently reducing the
wear and malfunctioning problems, and at the same time
providing an irreversible final clamping action such as
to prevent any accidental opening of the clamping device
with the actuator in the non-operative condition.

It i1s understood that what has been described and
shown with reference to the accompanying drawings, has
been given purely by way of example, and that other
modifications are possible without deviating from the

scope of the accompanying claims.




10

20

CA 02381473 2004-07-27

20

CLAIMS

e e —— e —rd

1. A toggle lever clamping device for tightening
workpieces to a support frame, comprising:

a box-shaped head having a longitudinal axis;

a clamping arm pivotally connected at one end of the
box-shaped head to rotate between open and closed

conditions to lock respectively to release the workpiece;

a linear actuator at the other end of the box-shaped

head; and

a toggle lever mechanism operatively connected
between the actuator and the clamping arm;

said toggle lever mechanilsm comprising an

elastically yieldable connection link having a
longitudinal axis extending between hinging ends, said
toggle lever mechanism having a dead centre condition
beyond which the connection link maintains the clamping
arm tightened against the workpiece,

wherein said elastically vyieldable connection 1link
comprises spaced apart stop means arranged to prevent an
axial compression of the connection link upon reaching
and overcoming sald dead centre condition of the toggle
lever mechanismn.

2. A toggle lever clamping device according to claim
1, wherein said stop means are constructed and arranged

P

to allow an angular deflection of the connection 1link,

beyond the dead centre condition of the toggle lever

mechanism, in the closed condition of the clamping arm.
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3. A toggle 1lever clamping device for tightening
workpieces to a support frame, comprising:

a box-shaped head having a longitudinal axis;

a clamping arm pivotally connected at one end of the
box-shaped head to rotate between open and closed
conditions to lock respectively to release the workpiece;

a linear actuator at the other end of the box-shaped

head; and

a toggle lever mechanism operatlvely connected
between the actuator and the clamping arm;

sald toggle lever mechanism comprising an
elastically yieldable connection link having a
longitudinal axis extending between hinging ends, saild
toggle lever mechanism having a dead centre condition
beyond which the connection 1link maintaihs the clamping
arm tightened against the workpliece,

wherein said elastically vyieldable connection 1ink

comprises spaced apart stop means arranged to prevent an

j—

axial compression of the connection 1link upon reachilng

and overcoming said dead centre condition of the toggle
lever mechanism, and

wherein said stop means comprise first and second
surface means oppositely arranged on confronting and
angularly slanted contact planes.

4. A toggle lever clamping device according to claim

3, wherein the stop means comprise first and second stop
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members oppositely arranged and axially extending from

the hinging ends ©of the connection link.

5. A toggle lever clamping device according to claim
4, wherein one of the stop members comprises a contact

element transversely and partially protruding extending

from the front end of the same stop member of the

clamping device.

6. A toggle lever clamping device according to claim

4, wherein one of the stop members comprises a first and

a second contact elements transversely extending and

partially protruding from the front end of the same stop
member of the clamping device.

7. A toggle lever clamping device according to claim
6, wherein said first and second contact elements are in
the form of contact members having a rounded peripheral

surface.

8. A toggle lever clamping device according to claim

7, wherein each of saild first and second contact elements
comprises a cylindrical member.

9. A toggle lever clamping device according to claim
8, wherein said contact elements comprise a first contact
member having a first diameter, and a second contact
member having a second diameter lower than the previous

one.

10. A toggle lever clamping device according to
claim 9, wherein the longitudinal axis of said first and

second contact elements are 1laying 1in a same plane
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orthogonally arranged to the 1longitudinal axis of the
connection link.

11. A toggle lever clamping device according to
claim 8, whereilin sailid contact elements comprise a first
and a second cyiindrical contact members having a same
diameter.

12. A toggle lever clamping device according to
claim 11, wherein the longiltudinal axis of said first and
second contact members are laying 1in a plane angularly
arranged 1n respect to the longitudinal axis o©of the
connection link.

13. A toggle lever clamping device aécording to
claim 6, wherein each of said first and second contact
elements 1is fitted into a seating at the front end of a
stop member.

14, A toggle lever clamping device for tightening

workpieces to a support frame, comprising:

a box-shaped head having a longitudinal axis;

a clamping arm pivotally connected at one end of the
box-shaped head to rotate between open and closed
conditions to lock respectively to release the workpiece;

a linear actuator at the other end of the box-shaped
head; and

a toggle lever mechanism operatively connected
between the actuator and the clamping arm;

said toggle lever mechanism comprising an

elastically yvieldable connection link having a
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longitudinal axis extending between hinging ends, said
toggle lever mechanism having a dead centre condition
beyond which the connection link maintains the clamping
arm tightened against the workpiece,

wherein said elastically yieldable connection link
comprlses spaced apart stop means arranged to prevent an
axial compression of the connection link upon reaching
and overcoming said dead centre condition of the toggle
lever mechanism, and

wherein the connection link comprises a plurality of
side by side arranged shaped steel plates.

15. A toggle lever clamping device according to
claim 14, wherelin each of said shaped steel plates of the
connection 1link comprises hinging ends portions, first
and second stop members parallely extending to the

longitudinal axis of the connection link, and elastically

vielding side arms to connect the end portions of the
shaped steel plate.

l6. A toggle lever clamping device according to
claim 15, wherein saild side arms are 1in the form of

inwardly arch shaped arms.

17. A toggle lever clamping device according to
claim 1, wherein the stop means provides a stop action
via facing surfaces of a T-shaped slot.

18. A toggle lever clamping device according ¢to

claim 1, wherein,

the elastically compressible link 1s configured to
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be yieldable, at the beginning of the closing movement of
the clamping arm, 1in the longitudinal direction of the
connection link, and

the stop means 1s conformed and arranged for first
limiting the axial compression o©of the connection 1link
upon reaching the dead center condition of the linkage

when the clamping arm starts to urge against a workplece,

and to subsequently allow an angular deflection of the

connection 1link, beyvond the dead center condition of the
toggle lever mechanism.

19. A toggle lever clamping device according to
claim 18, wherein said stop means comprise first and
second surface means oppositely arranged on confronting
and angularly slanted contact planes.

20. A toggle lever clamping device according to
claim 18, wherein the connection 1link comprises a

plurality of side by side arranged shaped steel plates.
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