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(57) Abregé/Abstract:

This Invention relates to a clamping element for workpieces, In particular a vice, comprising a first clamping jaw and a second
clamping jaw, which are mounted on a carriage bed. To avoid bending moments as a result of tensile forces acting on the carriage
bed, the clamping element of the invention Is characterized in that the resultants of the forces introduced by the clamping jaws into
the carriage bed as a result of the clamping forces acting on the clamping jaws are located in the plane of the neutral fibre of the
carriage bed. Preferably, the clamping jaws constitute two-armed levers, a clamping surface being associated to the one lever arm
and a push rod engaging the other lever arm.
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Abstract

This invention relates to a clamping element for workpieces, In particular a

vice, comprising a first clamping jaw and a second clamping jaw, which are
mounted on a carriage bed. To avoid bending moments as a result of tensile

5 forces acting on the carriage bed, the clamping element of the invention Is

4 in that the resultants of the forces introduced by the clamping

a result of the clamping forces acting on the
arriage bea.

characterize

jaws into the carriage bed as

ping jaws are iocated in the plane of the neutral fibre of the C

clam
clamping surface

Preferably, the clamping jaws constitute two-armed levers, a

10 being associated to the one lever arm and a push rod engaging the other

lever arm.



CA 02570084 2012-05-04

1 -

CLAMPING ELEMENT FOR WORKPIECES, ESPECIALLY VICE

This invention relates 10 a clamping element for workpieces, in particular a

vice, comprising a first clamping jaw and a second clamping jaw, which are

mounted on a carriage bed.

5 Such clamping elements, namely vices, are known from practice as follows.
In a mechanical, hydraulic or pneumatic way, the previous vices produce a
clamping force, which via the item to be clamped, i.e. In general a workpiece,
's absorbed by the clamping jaws acting as an abutment. In the process, a
bending moment acts on a carriage bed guiding the clamping jaws, which

10 bending moment must be compensated by the rigidity of said carriage bed.
This leads to elastic deformations of the carriage bed, which impair the
machining accuracies. For workpieces to be machined with high accuracy, it
s therefore necessary to construct the carriage bed of the known vices more
and more rigid and hence more and more heavy. It should also be

15 considered that due 10 improved tools, higher machining speeds and as a
result higher machining forces now act on the workpiece, which must be
compensated by increasing the clamping force to be exerted by the vice. This

increased clamping force in turn leads to a larger bending moment.

Proceeding therefrom, it is the object underlying the invention to create a
20 clamping element, In particular a vice, In which a bending moment on the

carriage bed has been avoided as a result of the construction.

For the solution of this problem, the clamping element of the invention 1s
characterized in that the resultants of the forces introduced by the clamping
jaws into the carriage bed as a result of the clamping forces acting on the

25  clamping jaws are located in the plane of the neutral fibre of the carriage bed.

When clamping a workpiece, a circuit of forces from the workpiece via the clamping

jaws and the carriage hed is obtained as a result of the clamping forces. In ac-
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cordance with the invention, it has now been provided that the force introduced
into the carriage bed is located in the plane of the neutral fibre of the carriage bed.
As a result, only pure tensile or compressive forces will act in the carriage bed In
longitudinal direction of the carriage bed. There no longer occurs a bending mo-

ment on the carriage bed.

In accordance with a constructive aspect of the invention, the inventive introduc-
tion of forces into the carriage bed can be achieved in that the first clamping jaw
and/or the second clamping jaw are supported on a carriage bed by means of one
pivot pin each, bores for the pivot pins being arranged in a neutral fibre of the car-
riage bed. The lever arm with which forces are introduced into the carriage bed as
a result of the clamping forces thereby is reduced to zero, so that a bending mo-

ment is completely avoided. Depending on whether the clamping jaws constitute

one-armed levers or two-armed levers, there are only obtained compressive or

tensile forces acting on the carriage bed. Accordingly, the actuating member ex-

erts tensile or compressive forces on the clamping jaws.

The clamping jaws preferably constitute two-armed levers, the one lever arm hav-
ing associated thereto a clamping surface and the other lever arm acting on a
push rod. Thus, the clamping device is duplicated, so to speak, onto a side of the
neutral fibre opposite the workpiece, with the exception that instead of the work-
piece the push rod is acted upon here. If the lever arms at the clamping jaws each
are of equal length, equal forces will act on the push rod and the workpiece. In the
known vices, a component of force vertical to the clamping force always acts on
the carriage bed due to the type of mounting of the fixed clamping jaw. This has
been avoided by means of the above-described embodiment. Independent of the
basic idea of the invention, this already leads to a considerable reduction of the

bending moment acting on the carriage bed, so that this embodiment can also be

used advantageously independent of the basic idea.

November 29, 2006 E 38 WO 1 CA
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In addition, the construction in accordance with the invention offers a further ad-
vantage. Due to the bending of the carriage bed and also due to the compressive
forces acting on the clamping jaws, the clamping jaws of known clamping ele-
ments will "tilt" to the outside. In the known clamping elements, this has been
compensated by relatively complicated measures, so-called low-tension elements
or low-tension jaws. In the clamping element of the invention, these measures no
longer are necessary, in particular when the pivot pins for the clamping jaws are

arranged such that a downwardly directed component of movement is obtained at

the clamping surfaces.

As an actuating member, there can preferably be used a pressure-fluid cylinder. A

toggle mechanism, spindle drives or other mechanical, hydraulic, pneumatic or

magnetic solutions are also conceivable.

The known vices are in part directly actuated by means of pressure fluid via an
external hydraulic supply. In addition, there are also used vices in which a hydrau-
lic piston is actuated by means of a spindle. A piston of larger diameter then Is as-
sociated to the clamping jaw. The force exerted by the spindle thereby is amplified
in proportion to the surfaces of the two pistons and provided as clamping force.

Such vices are also referred to as vices with hydraulic power amplification.

In vices with hydraulic power amplification, but also in directly hydraulically driven
vices, the available clamping force or the power transmission by the hydraulic

pressure and the available space for the piston areas is limited.

To avoid the above-described disadvantage, the clamping element of the invention
has a first pressure-fluid cylinder actuating one of the two clamping jaws, in addi-
tion to a further pressure-fluid cylinder actuating the respectively other clamping

jaw, in accordance with an embodiment which, however, also is conceivable inde-

pendently.

November 29, 2006 E38WO 1 CA
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Accordingly, the second clamping jaw has a separate pressure-fluid supply and In
turn produces a clamping force in addition to the clamping force of the first clamp-
ing jaw. The total clamping force hence is increased by the clamping force pro-

vided by the second clamping jaw.

Preferably, the further pressure-fluid cylinder is hydraulically or pneumatically cou-
pled to the first pressure-fluid cylinder. Thus, only one pressure-fluid supply must
be provided. In addition, the same pressure-fluid pressure is obtained in both
pressure-fluid cylinders. In terms of construction, the simplest way is to connect
the further pressure-fluid cylinder and the first pressure-fluid cylinder via a bypass
conduit. This solution is recommendable in particular for vices with hydraulic
power amplification, in which the spindle force is converted into the pressure-fiuid
pressure for the first and further pressure-fluid cylinders. When the piston areas of

the first pressure-fluid cylinder and the further pressure-fluid cylinder are identical,

identical clamping forces are obtained for both clamping jaws.

The further pressure-fluid cylinder preferably is arranged in a carriage bed of the
clamping element. In practice, carriage beds are U-shaped sections, on top ot
which the clamping jaws are guided. In the carriage bed, enough space is avail-
able below the clamping jaws to accommodate the further pressure-fluid cylinder,

so that the size of the clamping element on the whole is not changed.

Further features of the invention relate to constructive aspects of the clamping

element.

The invention will subsequently be explained with reference to an embodiment

illustrated in the drawing, in which:

Fig. 1 shows a first embodiment of a clamping element, namely a vice, with

the inventive features in a perspective representation,

November 29, 2006 E38WO 1CA
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Fig. 2 shows the vice of Fig. 1 in a rear view,
Fig. 3 shows the vice of Fig. 1 in a side view,

Fig. 4 shows the vice of Fig. 1 in a top view,

Fig. 6 shows a second embodiment of a clamping element, namely a vice,

with the inventive features in a longitudinal section, and

Fig. 7 shows a further embodiment of a clamping element, namely a vice, with

the inventive features in a longitudinal section.

The clamping element shown in Figures 1 to 5 is a vice 10. This vice 10 includes a
carriage bed 11 and a "fixed" clamping jaw 12 as well as a movable clamping jaw
13. The "fixed" clamping jaw 12 only is fixed in so far as it is not directly actuated

over a larger distance when clamping a workpiece, which is illustrated more clearly

in the subsequent description.

The clamping jaw 13 is a clamping jaw with hydraulic power amplification. The
clamping jaw 13 is actuated via a spindle 14. By means of the spindle 14, the
clamping jaw 13 is moved towards the workpiece, until it comes to abut against the
workpiece. Then, the spindle 14 only exerts pressure onto a hydraulic fluid in a
hydraulic cylinder 15, which in turn acts on a further piston area inside the clamp-
ing jaw 13 in a manner known per se. The clamping jaw 13 has a possibility for
connection to an external hydraulic conduit. This has already been the case in the
prior art, in order to be able to possibly also connect the existing clamping jaw 13
to an external hydraulic conduit. To this hydraulic connection a bypass conduit 1/
is connected via a hydraulic screw connection 16. Below the clamping jaw 13, a
further pressure-fluid cylinder 18 is provided, which is supplied with pressure fluid

via the bypass conduit 17 which is connected to the further pressure-fluid cylinder

18 via a further hydraulic screw connection 19.

November 29, 2006 E 38 WO 1CA



10

15

20

25

e —— b T o waa L St w be ell rs, wed,  d -~ - am o .-, c ety oo . . . : . .s
e ad — - ' . FRERN N v vl s OCRTIAN AN S A SFONOA LPETY "0 Y WM et ™ deee 2% 0 s s . . T T N I B s TR e g e e e R L L e L L :

CA 02570084 2006-12-11
English translation of PCT/EP2005/012540

The clamping jaw 13 constitutes a two-armed lever and is retained at the carriage
bed 11 via a pivot pin 20. The upper lever arm of the clamping jaw 13 Is connected
with the pressure-fluid cylinder 15 and the spindle 14 as well as a pressing plate
21 for clamping the workpiece. At the lower lever arm of the clamping jaw 13 a

cylinder bore 22 of the further pressure-fluid cylinder 18 is provided, in which a

piston 23 is guided.

The second clamping jaw 12 likewise constitutes a two-armed lever, the upper
lever arm carrying a pressing plate 24 for clamping the workpiece. The clamping
jaw 12 in turn is pivotally connected with the carriage bed 11 via a pivot pin 25. Via
a pivot pin 26, a push rod 27 is mounted to the lower lever arm, which in turn can

be actuated by the piston 23 of the further pressure-fluid cylinder 18.

To be able to adjust the clamping capacity of the vice 10, bores 29 are provided in
the carriage bed 11 in a manner known per se. Correspondingly, bores 30 are
likewise provided in the push rod 27, so that by changing the pivot pins 25 and 26
the clamping jaw 12 can be displaced and thus the clamping capacity of the vice
can be adjusted. Furthermore, a number of bores 31 corresponding to the number
of bores 30 in the push rod 27 is provided in the carriage bed 11, whose diameter
is dimensioned larger than the diameter of the pivot pin 26 by a sufficient amount,
so that said pivot pin can freely move in the respective bore 31 when the push rod

27 is actuated. Alternatively, an oblong hole can also be provided in the carriage

bed 11 in this area.

The pivot pins 25 and 26 are arranged further to the outside than the clamping sur-
faces 21 and 24. When clamping the workpiece, components of movement di-
rected towards the carriage bed 11 therefore are obtained on the clamping sur-

faces 21 and 24, which exert a low-tension effect on the workpiece to be clamped.

The vice 10 described so far now operates as follows. The pressing plate 21 first is

moved to abut against the workpiece by actuating the spindle 14. Then, the first

November 29, 2006 E38W0O 1CA
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hydraulic piston 15 becomes active and effects the amplification of the clamping
force. At the same time, the hydraulic pressure produced in the first pressure-fluid
cylinder 15 is conducted via the bypass conduit 17 to the further pressure-fiuid cyl-
inder 18, so that the push rod 27 actuates the second clamping jaw 12 via the
pivot pin 26. The pressing plate 24 likewise tilts against the workpiece and in turn
subjects the workpiece to a compressive force or tensile force determined by the
pressure in the pressure-fluid cylinder 18 as well as the piston area of the piston

23 and the relation of the lever arms at the clamping jaw 12.

Another particularity of the vice illustrated here is the fact that the bores 29 are
arranged in the neutral fibre 32 (based on the areal moment of inertia) of the car-
riage bed 11. No bending forces are introduced thereby into the carriage bed 11.
Rather, the carriage bed 11 merely is subjected to a tensile load. The clamping

surfaces 21, 24 on the one hand and the push rod 27 on the other hand are ar-

ranged on opposite sides of the neutral fibre 32.

As an alternative to the mechanical actuation via the spindle 14, the clamping
force can, however, also be applied via an external hydraulic supply. For this pur-
pose, an additional connection for the external hydraulic supply is for instance pro-

vided at a suitable point on the bypass conduit 17.

Fig. 6 shows an embodiment of a vice 33, in which the clamping jaws 34 and 35
constitute one-armed levers and are mounted to the carriage bed 11 via joints 36,
37. The joints 36, 37 are again arranged in the neutral fibre 32. The clamping jaws

34. 35 are actuated via tie rods 38 extending parallel to the neutral fibre 32, which

are drawn together by means of a pressure-fluid cylinder 39.

The vice 40 shown in Fig. 7 comprises two clamping jaws 41, 42. The one clamp-
ing jaw 41 is pivotally mounted on the carriage bed 11, the joint 43 again lying in
the neutral fibre 32 of the carriage bed 11. The other clamping jaw 42 is mounted

on the carriage bed 11 via a pressure-fluid cylinder 44, whose actuating means is

November 29, 2006 E38WO1CA
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arranged in the neutral fibre 32 and which engages the clamping jaw 42 by means
of a joint 45 which again is located in the neutral fibre 32. The clamping jaws 41,
42 constitute two-armed levers, the clamping surfaces 21, 24 each being assocl-
ated to the one lever arm. At the other lever arm, the clamping jaws 41, 42 are
coupled to each other via a push rod 46 extending parallel to the neutral fibre 32.

As in the embodiment shown in Figs. 1 to 5, the push rod 46 is located on the side

of the neutral fibre 32 opposite the clamping surfaces 21, 24.

In the embodiments as shown in Figs. 6 and 7, it is of course also possible to allo-

cate separate pressure-fluid cylinders to each of the two clamping jaws 34, 35 and

41, 42, respectively.

November 29, 2006 E38WO1CA
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List of Reference Numerals

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

vice

carriage bed

clamping jaw

clamping jaw

spindle

pressure-fluid cylinder
hydraulic screw connection
bypass conduit
pressure-fluid cylinder
hydraulic screw connection
pivot pin

pressing plate

cylinder bore

piston

pressing plate

pivot pin

pivot pin

push rod

bore

bore

bore

neutral fibre
vice
clamping jaw
clamping jaw
joint

joint
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38 tie rod

39 pressure-fluid cylinder
40  vice

41 clamping jaw

42  clamping jaw

43  joint
44  pressure-fluid cylinder
45  joint

November 29, 2006 E38W0O1CA
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Claims

1. A clamping element for workpieces comprising a first clamping jaw ana
2 second clamping jaw, which are mounted on a carriage bed, wherein the
esultants of the forces introduced by the clamping jaws into the carriage bed
as a result of the clamping forces acting on the clamping jaws are located In

the plane of the neutral fibre of the carriage bedq, characterized in that the first

clamping jaw and/or the second clamping jaw are supported on a carriage

bed by means of one pivot pin each, the bores for the pivot pins being

arranged in a neutral fibre of the carriage bed.

2. The clamping element as claimed in claim 1, characterized In that the
clamping jaws constitute two-armed levers, a clamping surface being

associated to the one lever arm and a push rod engaging the other lever arm.

3. The clamping element as claimed in claim 2, characterized in that the

lever arms are of equal length.

rod.

5. The clamping element as claimed In claim 4, wherein the actuating

member is supported on the first clamping jaw.

6. The clamping element as claimed in any one of claims 1 to D,

characterized in that the actuating member is a pressure-fluid cylinder.

7. The clamping element as claimed in any one of claims 1 to 0,
characterized in that the first clamping jaw is actuated by means of a first

pressure-fluid cylinder and the second clamping jaw has associated thereto a

further pressure-fluid cylinder.
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8. The clamping element as claimed in claim 7, characterized in that the
further pressure-fluid cylinder is hydraulically or pneumatically coupled to the

first pressure-fluid cylinder.

9. The clamping element as claimed in claim 7 or claim 8, characterized

in that the first and further pressure-fluid cylinders are connected with each

other by means of a bypass conduit.

10. The clamping element as claimed In any one of claims 7 to 9,

characterized in that the first pressure-fluid cylinder and the further

pressure-fluid cylinder have identical piston diameters.

11. The clamping element as claimed in any one of claims 7 to 10,

characterized in that the further pressure-fluid cylinder Is arranged in the

carriage bed.

12.  The clamping element as claimed in any one of claims 1 to 11, wherein

the clamping element is a vice.
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