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[57] ABSTRACT

A vibrating mechanism for fruit-harvesting machines
wherein the trunk and branches of a fruit-bearing tree
are shaken, in which three eccentric masses are so ar-
ranged that they rotate in three different parallel
planes, the outer masses being rotated at the same
time, and at the same speed and being equal in weight
to one another, the intermediate mass being rotated in
a direction opposite to that of the other two masses
and having a weight which is the sum of the weights of
the two outer masses, all three masses having the same
eccentricity. By such an arrangement, detrimental al-
ternate twists on the trunk and branches of the tree

are effectively prevented.

1 Claim, 2 Drawing Figures
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1 -
ECCENTRIC-MASS VIBRATOR FOR MACHINES.
ADAPTED TO THE MECHANICAL HARVESTING
OF OLIVES AND FRUITS IN GENERAL

BACKGROUND OF THE INVENTION

The present invention relates to an eccentric-mass
vibrator which is particularly adapted for use with ap-
paratus of the kind commonly used for the mechanical
harvesting of olives and fruits in general, that is, of the
kind comprising a gripping tool for grasping the trunk
of a tree, or the branches thereof. The latter are caused
to vibrate, along a direction which is substantially per-
pendicular to their axes, so as to cause the fruits to fall
into an underlying canvas havmg substantlally the
shape of an umbrella.

PRIOR ART

For vibrating-the above mentioned gripping’tools, a
vibrator is commonly used, which comprises two ec-
centri¢c masses, which are rotated in two mutually op-
posite directions, so as to originate .a resultant sine-
wave force whose line of action is perpendicular to the
plane as defined by the two axes of rotation. In order
that the transverse size of the vibrator may be con-
tained within such limits as not to hinder or in any way
jam its passage between a branch of the tree and an-
other, the two eccentric masses are caused to rotate on
axially shifted planes. The result 'is an alternatirg
torque having an axis parallel to the resultant force
aforesaid, and which: is detnmental to the branch un-
dergoing shaking.

OBJECTS AND SUMMARY OF THE INVENTION

The object of the present invention is to do away with
such an alternating torque without increasing thereby
the transverse size of the vibrator. . e

With the above and other objects in view, the vibra-
tor according to the invention is characterized-in that
it comprises three eccentric masses which are rotated
on respective parallel superposed planes, the two end
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~ or outer masses being equal and rotated in the same di-
rection, with the intermediate mass being rotated in-a-

direction’ which is non- -concordant ‘'with that of the
other two masses and being equal to the sum of the:

other two masses, all three masses having the same ec-
centricity. '

“Thus, between the two outer masses and the interme-
diate one, two torques are originated, whxch belng
equal and opposite, balance one another. The single
force produced by the vibrator and transferred to the
grlppmg tool and the apparatus which supports the
same is thus the sine-wave force intended to produce
the desired and appropriate shaking of the branch.

In order that the features and advantages of the pres-

" ent invention may be better understood, reference will
now be had to the accompanymg drawings, wherein :

BRIEF DESCRIPTION OF THE DRAWINGS -
FIG 1 is a view, taken along the line I—I of FIG. 2,
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of an exemplary embodiment of the vibrator accordmg '

to the mventlon in actual practice, and

FIG. 2 is a view taken along the line II—II of FIG. 1,
of said vibrator, to which the gripping tool is coupled
for an apparatus for mechanically harvestmg olives and
fruits in general.

65 .

DETAILED DESCRIPTION OF THE INVENTION

The vibrator shown in the drawings, indicated gener-
ally 1, has an outer casing 2, in the interior of which are
at least three superposed compartments, in which three
eccentric masses 3, 4 and 5 are mounted for rotation

_in parallel superposed planes. The outer masses 3 and

5 are equal weight and are rotated at the same time,
and in the same direction under the drive of Tespective
shafts 6 and 7 which carry toothed gears 8 and 9 re-
spectively housed in chambers 10 and 11 respectively

_connected in parallel to a fluid inlet 12 by means of re-

spective ducts 13, 14, 15, 16 and similarly connected
in parallel to a fluid outlet 17 by means of respective
ducts 18, 19, and 20, 21. The intermediate mass 4 has,
in turn, a weight which is equal.to the sum of the -
weights of the outer masses 3 and 5 arid is rotated at the
same speed but in a direction opposite thereto under
the drive of a shaft 22 carrying at its ends two toothed
gears 23 and 24 which are housed in the chambers 10
and 11, respectively.

_To the vibrator 1 a tong or gripping tool 25 (FIG. 2)
is coupled, which is composed by one or more pairs of
cooperating jaws.26 and 27, a saddle-piece 28 and an
actuating mechanism enclosed in a protection casing
29 integral with the outer casing 2 of the vibrator. This
actuating mechanism is neither shown herein nor de-
scribed in detail, inasmuch as it can be of any kind as
known to those skilled in- the art and, the selection of
a kind of mechanism or another has no bearing on the
structure or the operability of the vibrator. The plane
of rotation of the center of gravity of the mass 4 must
be equidistant from the planes of rotation of the centers
of gravity of the masses 3 and 5.

" All three centers of gravxty must have the same ec-
centricity.

The centers of gravity of the masses 3 and § and the’
axes of the shafts 6 and 7 must all be coplanar. Also,
the axes of the shafts 6, 7, and 22 must all be parallel
to and equidistant from the plane which bisects the sad-
dle 28 and the trunk or branch longrtudmally, and lie

“in a plane normal to the bisecting plane.

The operation of the vibrator shown’in the" drawmgs
is clearly apparent from the structure described. The
flow of the fluid from the inlet 12 to ‘the outlet 17
through the two chambers 10 and 11 in parallel causes
the motion of the gear couples 8, 23 and 9,24 via the
fluid in the chambers and between the teeth of the
gears and thus of the shafts 6-and 7 in one direction and
the shaft 22, in the opposite direction, so as to originate
a sine-wave resultant force whose line of action is per-
pendicular to the plane of FIG. 1. In addition, the fact
that the three masses are-in different planes originates
two unbalancmg torques, which, however, being equal
and of oppos1te sign, balance one another and do not
,produce any detrimental effects on the branch grasped
by the gripping tool 25, or.the remaining portlon of the
machine, either. The gear couples 8, 23, and 9, 24 an-
gularly relate the masses 3, 4, 5 such that at one point

of their rotation, théir centers of gravity and the axes

of the shafts 6, 7 and 22 are all coplanar, as represented .
in FIG. 1.

It should also be noticed that what has been shown
in the drawings, is but a practical exemplary embodi-
ment of the vibrator according to the invention and a
number of modifications can be introduced therein,
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within the spirit and scope of the invention which. are
limited only in and by the appended claim.

What is claimed is :

1. A vibrator for use in machines for harvesting fruits
and more particularly olives, of the type in which grip-
ping means grasp the trunk or the branches of a tree,
comprising a casing, means attaching the gripping
means to the casing, said casing being provided with at
least three superposed compartments, a first shaft
mounted for rotation in one of the outer compart-
ments, a second shaft mounted for rotation in the other
of the outer compartments and being in axial alignment
with the first shaft, a mass supported by each of said
first and second shafts, with its center of gravity eccen-
tric with respect to the axis of its shaft, the masses sup-
ported by said first and second shafts being equal, a
third shaft arranged in parallelism to and spaced from
the first and second shafts mounted for rotation in the
innermost compartment, a mass supported by said third
shaft and having its center of gravity eccentric with re-
spect to the axis of the third shaft, the plane of rotation
of the center of gravity of the mass supported by said
third shaft being equidistant from the planes of rotation
of the centers of gravity of the masses supported by the
first and second shafts, the axes of the first, second, and
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third shafts being parallel to and equidistant from the
plane bisecting the gripping means and the trunk or
branch longitudinally and lying in a plane normal to
said bisecting plane, the mass supported by said third
shaft being equal to the sum of the masses supported by
the first and second shafts, the eccentricities of the cen-
ters of gravity of all three masses being equal, comple-
mental toothed gear means on said first and third shafts
and said second and third shafts operative to rotate said
first and second shafts in one direction at the same
time, at the same speed and said third shaft in the oppo-
site direction at the same speed, and angularly relating
the centers of gravity of the masses such that the cen-
ters of gravity of the masses supported by said first and
second shafts and the axes of said first and second
shafts are always coplanar, and such that at one point
in the rotation of said three masses, the centers of grav-
ity of said three masses and the axes of said three shafts
are all coplanar, said masses rotating in three different
planes originating two unbalancing torques, which
being equal and of opposite sign, balance one another
and do not produce any detrimental effects on the
branch grasped by the gripping means.
' * * * * *
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