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(54) A device for moving an implement

(57) A device for moving an implement, comprising:

- afirst and a second support (18, 20),
- an arm (44) mounted rotatable relative to the first

support (18) around a first axis (30) and rotatable
relative to the second support (20) around a second
axis (40) parallel to the first axis (30),

- atleastone flexible element (54) fastened to the first
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and to the second support (18, 20) and cooperating
with a first and with a second winding surface (28,
38) integral respectively with the first and with the
second support (18, 20), and

an actuator (66) positioned to command a rotation
of the arm (44) relative to one of said supports (18,
20).

FIG. 1
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Description

[0001] The present invention relates to a device for
moving an implement, applicable for example to the end
of a telescopic lifting arm.

[0002] The presentinvention was developed in partic-
ular for the purpose of providing a moving device for an
aerial platform. Aerial platforms are connected to the end
of a lifting device, constituted for example by a telescopic
lifting arm borne by a vehicle. Sometimes, between the
aerial platform and the end of the telescopic lifting arm a
moving device is provided which allows to displace the
aerial platform within a work area without moving the tel-
escopic lifting arm.

[0003] Although the present invention was developed
in particular in view of its application to an aerial platform,
the device according to the presentinvention can be used
to move implements of any kind.

[0004] The object of the present invention is to provide
a device that allows to move an implement along a wide
action arc, even greater than 180°, and with high ma-
noeuvring sensitivity in any point of the field of action.
[0005] According to the present invention, said object
is achieved by a device having the characteristics set out
in the claims.

[0006] The present invention shall now be described
in detail with reference to the accompanying drawings,
provided purely by way of non limiting example, in which:

- Figure 1 is an exploded perspective view showing a
device according to the present invention used for
moving an aerial platform;

- Figures 2, 3 and 4 show various operative positions
of the device according to the present invention,

- Figure 5is a plan view of the device according to the
invention,

- Figure 6 is a section along the line VI-VI of Figure 5,
and

- Figure 7 is an exploded perspective view of a part
of the device according to the invention.

[0007] With reference to Figures 1 through 4, the ref-
erence number 10 designates a device according to the
present invention for moving an implement. In the exam-
pleillustrated in the figures, the device 10 is used to move
locally an aerial platform 12 which is connected through
the device 10 to the end of a telescopic lifting arm 14
borne by a vehicle 16 illustrated only partially in Figure 1.
[0008] Although Figures 1 through 4 illustrate the spe-
cific case of the application of the device 10 for moving
an aerial platform 12, this application does not limit the
field of use of the device according to the invention. The
device 10 can be used to move any kind of implement,
in combination with a telescopic lifting arm or with a dif-
ferent, fixed or movable support.

[0009] With reference in particular to Figure 7, the de-
vice 10 comprises a first support 18 and a second support
20. In the application illustrated by way of example in
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Figures 1 through 4, the first support 18 is fastened to
the end of the telescopic arm 14 whilst the second support
20 is fastened to the aerial platform 12.

[0010] The first support 18 comprises a cylindrical hub
22 which extends between two parallel walls 24 and two
drums 26 fixed relative to the walls 24 and to the hub 22
and positioned externally relative to the walls 24. The
drums 26 are provided with respective cylindrical winding
surfaces 28 each of which is formed by a cylindrical race,
coaxial relative to the axis 30 of the hub 22.

[0011] The second support 20 is similar to the first sup-
port 18 and comprises a hub 32 positioned between two
parallel walls 34 and two drums 36 fixed relative to the
walls 34 and to the hub 32 and having respective cylin-
drical winding surfaces 38, coaxial relative to the axis 40
of the hub 32. The second support 20 further comprises
a cylindrical body 42 fixed between the walls 34, serving
to fasten the support 20 to the implement to be moved,
constituted by the aerial platform 12 in the example of
Figures 1 through 4.

[0012] The device 10 comprises an arm 44 with fixed
length constituted for example by a metallic tubular ele-
ment with quadrangular section. The arm 44 is rotatably
connected to the first support 18 around the axis 30 and
to the second support 20 around the axis 40. The arm
44 has at its two ends two semi-cylindrical seats 46, 48
coupled respectively with the hub 22 and with the hub
32. To the second end of the arm 44 is fastened a re-
spective arched flange 50, 52 with a semi-cylindrical seat
complementary to the seat 46, 48. Preferably, between
the hubs 22, 32 and the surfaces 46, 48 of the arm 44
and of the flanges 50, 52 are interposed bushings (not
illustrated) made of bronze or similar material with low
friction coefficient.

[0013] Withreference to Figures 2, 5 and 6, the device
10 according to the presentinvention comprises two flex-
ible elements 54 each of which is wound on a segment
of the cylindrical winding surfaces 28, 38 of the drums
26, 36, integral with the respective supports 18, 20. In
the example illustrated in the figures, each flexible ele-
ment 54 comprises a first chain segment 56 co-operating
with the winding surface 28 and a second chain segment
58 co-operating with the winding surface 38. One point
of the chain segment 56 is fastened to a point of the
winding surface 28 by means of a fastening block des-
ignated with the number 50 in Figure 7. In the same way,
one point of the chain segment 58 is fastened to a point
of the unwinding surface 38 by means of a block desig-
nated by the number 62 in Figures 5 and 7. The fastening
of the two points of the chain segments 56, 58 to the
respective winding surfaces 28, 38 leaves freedom of
winding and unwinding of the chain segments 56, 58 on
the winding surfaces 28, 38 in all other points.

[0014] The two chain segments 56, 58 of each flexible
element 54 are mutually connected in such a way that
each flexible element 54 is closed in a loop. The connec-
tion of the chain segments 56, 58 can be achieved by
means of non flexible elements along a part of the two
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rectilinear branches which extend between the drums
26, 36. In the illustrated example, the lower branch of
each flexible element 54 comprises a non flexible metallic
rod 64 at whose ends are fastened respective ends of
the chain segments 54, 56. The upper branch of each
flexible element 54 comprises a non flexible and non ex-
tensible connection between the corresponding ends of
the chain segments 56, 58 obtained in the way which
shall be described below.

[0015] The device 10 according to the present inven-
tion comprises an actuator positioned in such a way as
to actuate the rotation of the arm 44 relative to one of the
two supports 18, 20 around the axis of rotation 30 or 40.
An advantageous arrangement of said actuator shall be
described below. However, the present invention is not
limited to the use of an actuator arranged as described
below. The invention may use any actuator able to com-
mand a rotation movement of the arm 44 around the axis
30 and 40, such as a rotating actuator positioned coax-
ially to one of the hubs 22 or 32.

[0016] According to a preferred embodiment of the
present invention, the actuator which commands the ro-
tation of the arm 44 is a linear actuator 66, preferably
constituted by a telescopic hydraulic cylinder, positioned
with its own axis parallel to the axis of the arm 44. The
actuator 66 comprises a body 68 and a stem 70, one of
which is fastened to the arm 44 and the other one is
fastened to the flexible elements 54. In the illustrated
example, one end of the stem 70 is fastened to a block
72 fastened on an external surface of the arm 44. To the
body 68 of the hydraulic cylinder 66 are fastened two
flanges 74, 76. One end of each chain segment 56 is
fastened to the first flange 74 and one end of each chain
segment 58 is fastened to the second flange 76. The
distance between the flanges 74, 76 is fixed and invari-
able so that from the operative viewpoint it is as if the
ends of the two chain segments 56, 58 were fastened
directly to each other and to the body 68.

[0017] With reference to Figures 1 through 4, the illus-
trated arrangement is such that, by varying the extension
of the hydraulic cylinder 66, a rotation of the arm 44
around the axis 30 of the support 18 is commanded. Dur-
ing the rotation of the arm 44 around the axis 30 of the
first support 18, a rotation of the second support 20 rel-
ative to the arm 44 around the axis 40 is simultaneously
obtained. The rotation of the second support 20 relative
to the arm 44 has an equal amplitude and an opposite
direction to the rotation of the arm 44 relative to the first
support 18.

[0018] Therefore, the device 10 allows to move the im-
plement fastened to the second support 20 maintaining
said implement constantly parallel to itself. This charac-
teristic is particularly advantageous in the case of an aer-
ial platform 12. The device 10 allows to move the platform
as shown schematically in Figures 1 through 4 without
moving the telescopic arm 14 and maintaining the plat-
form with its own base surface constantly horizontal.
[0019] The device 10 according to the present inven-
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tion allows to obtain angles of rotation of the arm 44 even
exceeding 180°. A great advantage is the linearity of ma-
noeuvre due to the fact that the torque applied by the
cylinder 10 to the arm 44 is constant, regardless of the
angular position of the arm 44. This allows to obtain an
extreme manoeuvrability and considerable sensitivity of
displacement in any position of the arm, even when the
arm operates in the vicinity of its end of travel positions.
Moreover, the ratio between the angular velocity of the
arm 44 and the linear velocity of the actuator 66 remains
constant in every operative position.

[0020] An additional advantageous aspect of the
present invention consists of the possibility of anchoring
the flexible hoses for carrying oil, water, electrical signals,
etc. to the implement 12 directly to the transmission mem-
bers 54. More specifically, the flexible hoses can be fas-
tened to brackets directly connected to the two adjustable
tie rods 64 constituted by steel round rods. This arrange-
ment enables to solve a considerable problem present
on all machines provided with flexible hoses, which in
the presence of relative motions between different parts
of the structures typically generate disorder and critical
points for the emergence of wear phenomena or of lo-
calised ruptures. If the flexible hoses are anchored in the
points in which the chains 58 are anchored to the support
drums 26, 36, a path with constant length to pass from
the machine to the basket will be obtained. Moreover,
the movement of the flexible hoses will be a simple wind-
ing-unwinding on "ideal" drums with a diameter equal to
that of the support drums 26, 36 of the chains 58.

Claims

1. A device for moving an implement, characterised
in that it comprises:

- afirst and a second support (18, 20),

- an arm (44) mounted rotatable relative to a first
support(18) around afirst axis (30) and rotatable
relative to the second support (20) around a sec-
ond axis (40) parallel to the first axis (30),

- at least one flexible element (54) fastened to
the first and to the second support (18, 20) and
co-operating with a first and with a second wind-
ing surface (28, 38) integral respectively with the
first and with the second support (18, 20), and
- an actuator (66) positioned to command a ro-
tation of the arm (44) relative to one of said sup-
ports (18, 20).

2. Device as claimed in claim 1, characterised in that
each of said supports (18, 20) comprises two drums
(26, 36) provided with respective winding surfaces
(28, 38) co-operating with respective flexible ele-
ments (54).

3. Device as claimed in claim 2, characterised in that
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each of said flexible elements (54) comprises two
chain segments (56, 58) each of which is fastened
in one point to a respective winding surface (28, 38).

Device as claimed in claim 1, characterised inthat 5
each of said supports (18, 20) comprises a respec-
tive cylindrical hub (22, 32) coaxial to the respective
winding surface (28, 38).

Device as claimed in claim 1, characterised in that 70
said actuator (66) is a telescopic linear actuator in-
cluding two elements (68, 70) telescopically slidable
relative to one another, a first of which (70) is fas-
tened to the arm (44) and a second of which (68) is
fastened to said flexible element (54). 15

Vehicle with telescopic lifting arm (14) bearing an
aerial platform (12), characterised in that it com-
prises a device as claimed in one or more of the
previous claims interposed between the telescopic 20
lifting arm (14) and the aerial platform (12).

Vehicle as claimed in claim 6, characterised in that

it comprises flexible hoses for feeding the implement

(12), anchored directly to said transmission mem- 25
bers (54).
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