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ROTATION MECHANISM FOR FERROUS MATERIAL COLLECTION DEVICE AND FERROUS

MATERIAL COLLECTION DEVICE INCLUDING SAID ROTATION MECHANISM

(57)  Rotation mechanism and ferrous material col-
lection device including said rotation mechanism, the
mechanism comprises a fixed part (1) that couples to
hoisting equipment, a mobile part (2) that couples to the
ferrous material collection device, and electrical connec-
tionmeans (3) of first cables (4) of the fixed part to second
cables (5) of the mobile part, the connection means com-
prise a collector (3.1) and a connector (3.2) in permanent
contact with the collector, so that an electrical connection
between the first and second cables is ensured in any
relative position between the fixed part and the mobile
part, where the fixed part comprises an upper section
(1.1) and a lower section (1.2) connected by a tubular
element (1.3), and the mobile part is traversed by the
tubular element so that it is arranged between the upper
section and the lower section of the fixed part.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention is included in the field of
devices or tools for collecting ferrous materials, which
are coupled to the hook of lifting equipment, such as
cranes, vehicle cranes, overhead cranes, winches, der-
ricks, hoists, etc.

[0002] Specifically, the invention relates to a rotation
mechanism, which allows the ferrous material collection
device to be rotated 360 ° both in one direction and the
other, without there being any risk of cutting the cables
that power the electromagnet plant of said device and
causing detachment of the load. Also object of the inven-
tion is a ferrous material collection device that includes
said rotation mechanism.

BACKGROUND OF THE INVENTION

[0003] Various devices ortools are known that are cou-
pled to hoisting equipment to carry out the selective ma-
nipulation of objects made of ferrous materials.

[0004] Forexample, German Utility Model No. 202012
100579 explains a gripping device comprising a base,
claws, cylinders, and an electromagnetic disc. At least
two claws are pivotally coupled to the base. The base is
provided with a coupling portion, which can be pivotally
coupled to an arm of an operating machine. Each claw
is pivotally coupled to a first location on a vertical base
plate. Each cylinder is pivotally coupled to one of the
claws. When the claws are held together, an accommo-
dation space can be defined, in which the electromag-
netic disc is mounted. In this way, the claws can grip large
pieces of metal, while small pieces of iron can collected
by the electromagnetic disc, so that amachine employing
the gripping device can pick up large pieces of metal and
small pieces of iron.

[0005] US Patent No. 6,168,219 explains a clamp that
includes a ferrous body with a plurality of prongs pivotally
connected thereto. A magnetic coil is arranged inside the
ferrous body. When the magnetic coil is activated, it cre-
ates a magnetic field within the area defined by the
prongs. The prongs are also magnetised by the field.
Additional magnetic coils can be added to one or more
prongs.

[0006] As can be seen, itis common for these devices
to have a lifting equipment holding arm fastened to an
electromagnet plate that can comprise a plurality of aux-
iliary articulated arms in the form of radial blades for hold-
ing, during lifting and transport, the ferromagnetic mate-
rial previously attracted by the electromagnet plate. Ra-
dial blades are usually actuated by hydraulic cylinders.

[0007] These additionally known devices or tools for
collecting ferrous metals usually comprise a rotation
mechanism that allows rotating said device around its
vertical axis, thus facilitating the placement of the load,
that is, the ferrous material objects that it transports.
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These rotation mechanisms usually comprise an electri-
cal collector-connector assembly, which allows the con-
tinuity of the electrical supply to the electromagnet plate
ofthe device during the 360 ° rotation both in one direction
and in the other. That is, the device can be rotated to one
side or the other without there being any risk of cutting
the cables that power the electromagnet plant of said
device and causing detachment of the load. However,
on the part of the applicant, the existence of any solution
in the state of the art that shows a combination of char-
acteristics similar to that presented by the rotation mech-
anism object of the invention recommended here is un-
known.

DESCRIPTION OF THE INVENTION

[0008] The presentinvention is defined and character-
ised by the independent claims, while the dependent
claims describe other characteristics thereof.

[0009] An object of the invention is a rotation mecha-
nism for a ferrous material collection device, which com-
prises:

- afixed part, adapted to be coupled to lifting equip-
ment,

- a mobile part, adapted to be coupled to a ferrous
material collection device and capable of rotating
with respect to the fixed part in a horizontal plane,
and

- connection means, arranged between the fixed part
and the mobile part, configured to electrically con-
nect first cables of the fixed part to second cables of
the mobile part.

[0010] Theconnection means comprise a collectorand
a connector in permanent contact with the collector, so
thatan electrical connection between the firstand second
cables is ensured in any relative position between the
fixed part and the mobile part.

[0011] Likewise, the fixed partcomprises an upper sec-
tion and a lower section connected to each other through
a tubular element, and for its part, the mobile part is tra-
versed by the tubular element, so that said mobile part
is arranged between the upper section and lower section
of the fixed part.

[0012] An object of the invention is also a ferrous ma-
terial collection device that comprises the rotation mech-
anism mentioned above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present specification is complemented by
a set of figures which illustrate a preferred embodiment,
and which in no way limit the invention.

Figure 1 represents a front view of the rotation mech-
anism.
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Figure 2 represents a perspective front view of an
embodiment of the ferrous material collection de-
vice, based on an electromagnet plate, adapted for
the rotation mechanism of Figure 1 to be coupledtoiit.

Figure 3 represents a front perspective view of an-
other embodiment of the ferrous material collection
device, based on an electromagnet plate with radial
blades ("polyp grab with electromagnet"), adapted
for the rotation mechanism of Figure 1 to be coupled
to it.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention relates to a rotation
mechanism for a ferrous material collection device, as
well as a ferrous material collection device including said
rotation mechanism.

[0015] As shown in Figure 1, the rotation mechanism
object of the present invention comprises:

- afixed part (1), adapted to be coupled to lifting equip-
ment (not shown in the figures),

- amobile part (2), adapted to be coupled to a ferrous
material collection device (as the one shown in Fig-
ure 2 or the one shown in Figure 3), said mobile part
(2) being capable of rotating with respect to the fixed
part (1) in a horizontal plane, that is, in a plane per-
pendicular to the longitudinal plane (1) of the rotation
mechanism, and

- connection means (3), arranged between the fixed
part (1) and the mobile part (2), which are configured
to electrically connect first cables (4) of the fixed part
(1) to second cables (5) of the mobile part (2).

[0016] The connection means (3) comprise a collector
(3.1) and a connector (3.2) in permanent contact with the
collector (3.1), so that an electrical connection between
the firstand second cables (4, 5)is ensured in any relative
position between the fixed part (1) and the mobile part
2).

[0017] Likewise, the fixed part (1) comprises an upper
section (1.1) and a lower section (1.2) integrally connect-
ed to each other through a tubular element (1.3), and for
its part, the mobile part (2) it is traversed by the tubular
element (1.3) so that said mobile part (2) is arranged
between the upper section (1.1) and the lower section
(1.2) of the fixed part (1), the mobile part (2) being able
to rotate to one side or the other, in the horizontal plane,
around the vertical axis (longitudinal plane (1)) of the ro-
tation mechanism that forms the tubular element (1.3),
while both upper and lower sections (1.1, 1.2) of the fixed
part (1) remain immobile or static.

[0018] Preferably, the collector (3.1) is arranged in the
lower section (1.2) of the fixed part (1), while the connec-
tor (3.2) is arranged at a lower end (2.1) of the mobile
part (2), so that, in use, the connector (3.2) is configured
to slide on the collector (3.1) during the rotation of the
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mobile part (2) with respect to the fixed part (1). For ex-
ample, the lower section (1.2) of the fixed part (1) could
form a track-holder and the collector (3.1) could be re-
spective copper tracks or rings, supported by the track-
holder, in electrical connection with the first cables (4);
forits part, the lower end (2.1) of the mobile part (2) could
form at least one brush-holder, arranged facing the track-
holder laterally, and the connector (3.2) could be respec-
tive brushes, supported by the brush-holder, in electrical
connection with the second cables (5).

[0019] Preferably, the upper section (1.1) of the fixed
part (1) is fastened from below to a flange (6) with lugs
(6.1), for example, screwed to the flange (6), or using
any other fastening means known to be suitable for car-
rying out said fastening between the two pieces or ele-
ments (1.1, 6). Said lugs (6.1) being adapted to be fas-
tened to the hoisting equipment. While an upper end (2.2)
of the mobile part (2) can be adapted to be fastened to
the ferrous material collection device to which the rotation
mechanism is coupled.

[0020] For their part, the first cables (4) could be two
two-phase power supply cables, coming from an electric
generator (not shownin the figures), and advantageously
arranged inside the tubular element (1.3), so that they
electrically connect the copper tracks or rings of the col-
lector (3.1) to respective power supply outputs of said
electric generator.

[0021] Inrelation to the second cables (5), these could
be two connection cables to an electromagnet plate (7)
of the ferrous material collection device to which the ro-
tation mechanism is coupled, such as the one shown in
Figure 2 orthe one shown in Figure 3, so that said second
cables (5) electrically connect the brushes of the connec-
tor (3.2) to respective power supply inputs of said elec-
tromagnet plate (7).

[0022] Thus, itis possible to achieve the rotation of the
ferrous material collection device around its vertical axis,
in order to facilitate the placement of the load, thatis, the
ferrous material objects thatit transports. Where, the pro-
posed rotation mechanism allows the continuity of the
electrical supply to the electromagnet plate (7) of the de-
vice during its rotation to one side or the other, without
there being any risk of the first and second cables (4, 5),
which power the electromagnet plate (7), being cut and
the load being detached.

[0023] For its part, as shown in Figure 2, a possible
embodiment of the ferrous material collection device also
object of the present invention, with the rotation mecha-
nism described above, can be based on an electromag-
net plate (7), which, in turn, can comprise a tubular upper
projection (7.1) adapted to be fastened to the outside of
the upper end (2.2) of the mobile part (2) of the rotation
mechanism. In other words, as can be understood, in
use, the rotation mechanism would be fitted inside the
upper tubular projection (7.1), so that the latter abuts an
upper stop (2.21) of said upper end (2.2) of the part mobile
(2); and for fastening the upper tubular projection (7.1)
of the electromagnet plate (7) to the upper end (2.2) of
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said mobile part (2) any known fastening means which
are suitable for carrying out said fastening between the
two pieces or elements (2.2, 7.1) could be used.

[0024] In another possible embodiment of the ferrous
material collection device, commonly known as a "polyp
grab with electromagnet" and shown in Figure 3, further
to the electromagnet plate (7), said device can comprise
a plurality of radial blades (8) configured to pivot on an
edge of the electromagnet plate (7), where, preferably,
the radial blades (8) are actuated by hydraulic cylinders
(9) arranged between each radial blade (3) and a central
body (10) of the device.

[0025] Additionally, the central body (10) could com-
prise a plurality of pairs of radial platens (10.1), among
which, the hydraulic cylinders (9) could be advanta-
geously arranged, where upper ends (10.11) of the pairs
of radial platens (10.1) are fastened to an upper cylindri-
cal ring (11), which is adapted to be fastened to the out-
side of the upper end (2.2) of the mobile part (2) of the
rotation mechanism. In other words, as can be under-
stood, in use, the rotation mechanism would be arranged
inside the central body (10), so that the upper cylindrical
ring (11) abuts the upper stop (2.21) of said upper end
(2.2). of the mobile part (2); where, for fastening said
upper cylindrical ring (11) to the upper end (2.2) of the
mobile part (2) any known fastening means which are
suitable to carry out said fastening between the two piec-
es or elements (2.2, 11) could be used.

Claims

1. Rotation mechanism for ferrous material collection
device, comprising:

- afixed part (1), adapted to be coupled to lifting
equipment,

- a mobile part (2), adapted to be coupled to a
ferrous material collection device and capable
of rotating with respect to the fixed part (1) in a
horizontal plane, and

- connection means (3), arranged between the
fixed part (1) and the mobile part (2), configured
to electrically connect first cables (4) of the fixed
part (1) to second cables (5) of the mobile part
@),

where, the connection means (3) comprise a col-
lector (3.1) and a connector (3.2) in permanent
contact with the collector (3.1), so that an elec-
trical connection between the first and second
cables (4, 5) is ensured in any relative position
between the fixed part (1) and the mobile part
@),

characterised in that the fixed part (1) compris-
es an upper section (1.1) and a lower section
(1.2) connected to each other through a tubular
element (1.3), and the mobile part (2) is tra-
versed by the tubular element (1.3) so that it is
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10.

1.

12.

arranged between the upper section (1.1) and
the lower section (1.2) of the fixed part (1).

Mechanism according to claim 1, wherein the collec-
tor (3.1) is arranged in the lower section (1.2) of the
fixed part (1), and the connector (3.2) is arranged at
a lower end (2.1) of the mobile part (2), so that, in
use, the connector (3.2) is configured to slide on the
collector (3.1) during a rotation of the mobile part (2)
with respect to the fixed part (1).

Mechanism according to claim 2, wherein the collec-
tor (3.1) are copperrings in electrical connection with
the first cables (4) and the connector (3.2) are brush-
esinelectrical connection with the second cables (5).

Mechanism according to claims 1 or 3, wherein the
first cables (4) are two two-phase power supply ca-
bles and are arranged inside the tubular element
(1.3).

Mechanism according to claims 1 or 3, wherein the
second cables (5) are two connection cables to an
electromagnet plate (7) of the ferrous material col-
lection device.

Mechanism according to claim 1, wherein the upper
section (1.1) of the fixed part (1) is fastened from
below to a flange (6) with lugs (6.1) adapted to be
fastened to the hoisting equipment.

Mechanism according to claim 1, wherein an upper
end (2.2) of the mobile part (2) is adapted to be fas-
tened to the ferrous material collection device.

Ferrous material collection device, characterised in
that it comprises a rotation mechanism according to
any of the preceding claims.

Device according to claim 8, comprising an electro-
magnet plate (7).

Device according to claim 9, wherein the electromag-
net plate (7) comprises an upper tubular projection
(7.1) adapted to be fastened to the outside of an
upper end (2.2) of a mobile part (2) of the rotation
mechanism.

Device according to claim 9, comprising a plurality
of radial blades (8) configured to pivot on an edge
of the electromagnet plate (7), where the radial
blades (8) are actuated by hydraulic cylinders (9)
arranged between each radial blade (3) and a central
body (10) of the device.

Device according to claim 11, wherein the central
body (10) comprises a plurality of pairs of radial plat-
ens (10.1) with upper ends (10.11) that are fastened
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to an upper cylindrical ring (11) adapted to be fas-
tened to the outside of an upper end (2.2) of a mobile
part (2) of the rotation mechanism.
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