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DEVICE FOR GENERATING OSCILLATING MOTION
Technical Field

The present invention relates to a device for generating oscillating
motion. More particularly, the invention relates to a device that is adapted to
generate an oscillating motion that is particularly suitable for use for
example for imparting a vertical vibrating motion to a blade that advances
horizontally within sheet-like materials, such as for example leather,
cardboard, fabrics, synthetic materials, et cetera, in order to reduce the effort
for the advancement of the blade within such material during cutting.
Background Art

As is known, oscillating motions are characterized by oscillation
frequency and breadth and the variation of these parameters directly affects
the characteristics of the functionality for which the oscillator is intended.

In some cases, therefore, it may be useful to have available an
oscillator that can modify these characteristics so as to better adapt to
different uses.

In particular, in the case of oscillators for cutting sheet-like materials
of the type described above, the oscillation frequency directly affects the
maximum advancement speed within the material being cut, while the
breadth of the oscillation must be sized in relation to the profile of the blade,
to the hardness and thickness of the material, to its capacity to be retained
by the suction system, to the maximum curvature of the cutting paths, and
the like.

The most widely used method for producing an oscillating motion is
to derive it from a rotary motion, generally of a motor.

In this case, a motor turns an eccentric shaft which, by being mated
by way of a linkage or cam to an element that is retained so as to slide in a
single direction, produces an oscillating linear motion of such element.

Therefore, the frequency and breadth of the oscillation of the element

depend directly on the rotation rate and eccentricity of the eccentric shaft.
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In order to vary the oscillation frequency it is sufficient to vary the

rotation rate of the shaft.

However, such variation of the rotation rate of the eccentric shaft may

suffer drawbacks.

In particular, the power expended by the motor to produce a greater
oscillation is detrimental to the power that is available for turning at the
maximum speed, and therefore in general, if the breadth of oscillation is

increased, the oscillation frequency is reduced consequently.
Disclosure of the Invention

The aim of the present invention is to provide a device for generating
oscillation that is capable of varying the breadth of oscillation by varying

the eccentricity of the rotating shaft.

Within this aim, an object of the present invention is to provide a
device for generating oscillation that allows to produce a different
eccentricity of the shaft in output, following reversal of the direction of
rotation of the shaft.

Another object of the present invention is to provide a device for
generating oscillation that is highly reliable, relatively simple to provide and
at competitive costs.

This aim, as well as these and other objects that will become better
apparent hereinafter, are achieved by a device for generating oscillating
motion, characterized in that it comprises a pivot that is adapted to be mated
rotatably and eccentrically to a shaft which in turn rotates, said pivot ending
at the output with eccentric means that are adapted to allow mating with an
element that is retained so as to slide in a single direction, the different
positioning of said pivot within said rotating shaft producing different
eccentricities of said eccentric means with respect to the rotating shaft and
consequently different breadths of oscillation of the retained oscillating

element.

Brief Description of the Drawings
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Further characteristics and advantages of the invention will become
better apparent from the description of preferred but non-limiting
embodiments of the device according to the present invention, illustrated by
way of non-limiting example in the accompanying drawings, wherein:

5 Figure 1 is a sectional view of the device according to the present
invention, applied to a motor;

Figures 2a and 2b are views of details of the device according to the
present invention;

Figure 3a is a front view of the detail shown in Figure 2a;

10 Figure 3b is a front view of the detail shown in Figure 2b;

Figures 4a and 4b illustrate respectively the eccentricity that can be
obtained with the device according to the invention as a consequence of
clockwise or counterclockwise rotation.

Ways of carrying out the Invention

15 With reference to the figures, the device according to the present
invention, generally designated by the reference numeral 10, comprises a
rotating shaft 1, which can be for example the rotating shaft of a motor, such
rotating shaft being mated with a pivot 2 that has eccentric means, such as
an eccentric end 3 that constitutes the output of the device.

20 The pivot 2 is mated eccentrically within the rotating shaft 1 by
insertion in a hole or cavity 4 that is provided inside the rotating shaft.
Conveniently, the hole 4 is provided eccentrically with respect to the
rotating shaft.

The eccentric end 3 of the pivot 2 is therefore eccentric both with

25 respect to the pivot 2 and with respect to the rotating shaft 1.

The pivot 2 can rotate freely within the hole 4 provided in the rotating
shaft 1 between two angular positions that are determined by two abutments
5a and 5b, which are provided for example by way of stroke limiting means,
conveniently constituted for example by a screw 6, which is fixed radially

30 within a hole 6a provided in the pivot 2, the head 6b of which moves inside
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a slot 7 provided in the rotating shaft 1.

Substantially, the slot 7 defines the two stroke limit positions 5a and
5b described previously and a head 6b of the screw 6 is the element that
allows the pivot 2 to abut in one position or the other following clockwise

or counterclockwise rotation.

The eccentric end 3 is adapted to be connected, for example by way
of a linkage or cam system, not shown, to an oscillating element, also not

shown, for generating an oscillating motion.

Once rotation has started, a load is generated which is due to the
inertia of the oscillating element and to the stresses withstood, which
applies a force to the eccentric end 3, which thus pushes the pivot 2 to turn
inside the hole 4 of the rotating shaft 1 to an abutment position, in the
opposite direction with respect to the direction of rotation, thus determining
the eccentricity of the output and therefore the breadth of the oscillation that

corresponds to this abutment position.

By reversing the direction of rotation, the pivot 2 is instead induced to
be arranged in an opposite abutment position, thus determining the
eccentricity of the output and therefore the breadth of the oscillation that
corresponds to this second abutment position that is opposite with respect to

the first one.

The two separate and opposite abutment positions move the center of
the eccentric end 3 to two different distances from the center of rotation of
the rotating shaft 1, as explained more clearly hereinafter, thus determining

two different eccentricities of the output.

The device described above can be integrated directly on the driving
shaft of the motor, thus reducing space occupation and eliminating the
transmission couplings that worsen, with their plays, the transmission of

motion.

In a second embodiment, the pivot 2, instead of abutting by being

pushed by the load applied to the eccentric end 3, can be fixed rigidly (for
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example by means of a coupling) in several positions, thus configuring a

plurality of positions with different eccentricities.

By analyzing Figures 4a and 4b, it can be seen that as a consequence
of a clockwise rotation of the shaft 1, a counterclockwise rotation of the
pivot 2 within the hole 4 is produced under the effect of the inertias and
stresses and produces a high eccentricity, designated by the reference letter
"h", whereas as a consequence of a counterclockwise rotation of the shaft 1
a clockwise rotation of the pivot 2 within the hole 4 is produced, under the
effect of the inertias and stresses, and produces a low eccentricity,

designated by the reference letter "1".

The eccentricities designated by the letters "h" and "1" are therefore
respectively the distance between the center of the rotating shaft 1 and the
center of the eccentric end 3, with the distance "h", caused by clockwise
rotation, which is greater than the distance "I", which is caused by

counterclockwise rotation.

In practice it has been found that the device according to the present
invention fully achieves the intended aim and objects, since it allows to
generate an oscillation by converting the rotary motion into an oscillating

motion with a solution that is simple and effective.

The device thus conceived is susceptible of numerous modifications
and variations, all of which are within the scope of the appended claims; all
the details may further be replaced with other technically equivalent

elements.

In practice, the materials used, as well as the contingent shapes and
dimensions, may be any according to requirements and to the state of the
art.

The disclosures in Italian Patent Application no. MI2008A001104,
from which this application claims priority, are incorporated herein by

reference.

Where technical features mentioned in any claim are followed by
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reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the interpretation of each

element identified by way of example by such reference signs.
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CLAIMS

1. A device (10) for generating oscillating motion, characterized in
that it comprises a pivot (2) that is adapted to be mated rotatably and
eccentrically to a shaft (1) which in turn rotates, said pivot (2) ending at the
output with eccentric means (3) that are adapted to allow mating with an
oscillating element that is retained so as to slide in a single direction, the
different positioning of said pivot (2) within said rotating shaft (1)
producing different eccentricities of said eccentric means (3) with respect to
the rotating shaft (1) and consequently different breadths of oscillation of

the retained oscillating element.

2. The device according to claim 1, characterized in that the rotation
of said pivot (2) within said rotating shaft (1) is limited within two positions
by way of means (6) for limiting the stroke of the rotation of said pivot (2)
mated to said rotating shaft (1), said two positions being reached by way of
the loads applied to said oscillating element at the two different directions
of rotation of the rotating shaft.

3. The device according to claim 2, characterized in that said stroke
limiting means (6) comprise a screw that is fixed to said pivot (2), the head
(6b) of which can move within a slot (7) provided in said rotating shaft (1),
in order to delimit two stroke limit positions (5a, 5b) for the rotation of said
pivot (2) within said rotating shaft (1).

4. The device according to one or more of the preceding claims,
characterized in that said pivot (2) can be fixed rigidly within said rotating
shaft (1) in a plurality of positions, determining an equal plurality of

positions with different eccentricities.
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