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(57)  Theinvention relates to a concrete supply arm,
to be mounted in particular on vehicle-transported con-
crete pumps, having several sections (11,12) and artic-
ulating joints between said sections. In this arm the
relative movement of the sections (11,12) is performed,
in correspondence of at least some of the articulating
joints of the arm, by means of actuator mechanisms
(23) consisting of a worm gear actuated by a hydraulic
motor. Conveniently said actuators also comprise a
locking brake.

Concrete supply arm with articulated sections
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Description

[0001] The present invention relates to concrete sup-
ply arms - in particular arms mounted on vehicle-trans-
ported concrete pumps - having several sections and
articulating joints between said sections.

[0002] Various types of multiple-section concrete sup-
ply arms are already well known, said arms being of the
kind in which the relative movement of the sections is
performed, in correspondence of the articulating joints,
by means of kinematic mechanisms with articulated
rods connected to the sections and double-acting
hydraulic cylinders controlling them.

[0003] These constructions, however, have the draw-
back that the angular velocities at which the arm sec-
tions are moved are not constant (the angles of relative
movement of the sections are not proportional to the
stroke of the cylinder) and the significant limitation that,
even when using complicated kinematic mechanisms,
the angle of maximum relative rotation of the sections is
generally not greater than 280°.

[0004] It can be easily understood how important it is
to avoid the abovementioned drawback and limitation of
the known constructions, in order to achieve greater
operational efficiency and safety and have a greater
degree of manoeuvrability and versatility during use of
the concrete supply arms, in particular along the sec-
tions and at the articulating joints closest to the delivery
end of the arms themselves.

[0005] The present invention considers and solves
these problems by providing a concrete supply arm - to
be mounted in particular on vehicle-transported con-
crete pumps - having several sections and articulating
joints between said sections, characterized in that the
relative movement of the sections is performed, in cor-
respondence of at least some of the articulating joints of
the arm, by means of actuator mechanisms consisting
of a worm gear actuated by a hydraulic motor.

[0006] Preferably said actuators also comprise a lock-
ing brake.

[0007] Conveniently in the arm according to the inven-
tion the relative movement of the sections is performed
by means of actuator mechanisms consisting of a worm
gear actuated by a hydraulic motor only at the articulat-
ing joints close to the delivery end of the arm.

[0008] With arms constructed in this manner, the
angular velocity at which the relative movement of the
sections takes place may be kept constant, without diffi-
culty, over the entire amplitude of the relative angular
displacements and the latter may also be much greater
than 280°, with obvious advantages for the operators
and improvement in the quality of the work.

[0009] The invention is now described in greater detail
with reference to the accompanying drawings which
relate to some preferred embodiments of the arm
according to the invention as defined above and in
which:
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Fig. 1 is a schematic view of the articulation
between two end sections of a concrete supply arm
according to the prior art;

Figs. 2 and 3 are two schematic views - a side view
and a plan view - of an articulating joint between
two sections of a concrete supply arm equipped,
according to a first embodiment of the invention,
with an internal actuator;

Figs. 4 and 5 are two similar schematic views of a
different embodiment of the solution according to
Figs. 2 and 3;

Figs. 6 and 7 are two similar schematic views of a
further embodiment of the solution according to
Figs. 2 and 3;

Figs. 8 and 9 are two schematic views - a side view
and a plan view - of an articulating joint between
two sections of a concrete supply arm equipped,
according to another embodiment of the invention,
with an external actuator; and

Fig. 10 shows in detail a sectional view of a possible
construction of one of the actuators applied to the
embodiments of Figs. 2 to 9 of the invention.

[0010] With reference to the drawings, Fig. 1 shows a
schematic view of the construction of an articulation or
articulating joint between two end sections of a concrete
supply arm according to the prior art: the two sections 1
and 2 are connected by a kinematic mechanism com-
prising two connecting rods 3 and 4 which are pivotably
hinged at 5, 6 and 7 to the two sections 1 and 2 and to
one another and a double-acting hydraulic cylinder-pis-
ton unit 8, the cylinder of which is pivotably hinged at the
closed end at 9 to a lug 1A of the section 1 and the pis-
ton of which is pivotably hinged at 10 with its outer end
to the connecting rod 3, so as to control the movement
of the section 2 with respect to the section 1. It is obvi-
ous from this figure that the maximum angle by which
the section 2 is able to be rotated with respect to the
section 1 does not exceed 280° (it is equivalent to about
270°), while the angular velocities at which the sections
of the arm may be moved are not constant, but continu-
ously variable, since the angles of relative movement of
the sections are not proportional to the stroke of the cyl-
inder.

[0011] According to the invention, these drawbacks -
which result, as already mentioned, in the poor opera-
tional efficiency and safety and in particular in a degree
of manoeuvrability and versatility far inferior to that
which is desirable in the use of the concrete supply
arms - are eliminated by performing the relative move-
ment of the sections, in correspondence of at least
some of the articulating joints of the arm, by means of
actuator mechanisms consisting of a worm gear actu-
ated by a hydraulic motor and applied in various ways,
as illustrated in Figs. 2 to 10.

[0012] In the embodiment according to Figs. 2 and 3
of the invention, an internal actuator 13, in line with both
the sections 11 and 12 of the arm, is used. The actuator
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comprises a worm gear consisting of a worm screw
housed in a casing 14 and of a wheel in engagement
with said screw, housed inside a casing 15, the latter
being located in a special seat 16 formed at the end of
the section 11 of the arm. The casing 14 also houses a
hydraulic motor which - suitably energised - causes
rotation of the the worm screw of the actuator and pro-
duces the rotations, in either direction, of the associated
wheel, moving the section 12 with respect to the section
11. The actuator also comprises preferably parking
brake means so as to lock as securely as possible the
two sections 11 and 12 in the desired position. It can be
clearly seen that it is possible to exceed without diffi-
culty, using this solution, an angle of movement of the
section 12 with respect to the section 11 which is far
greater than 280° and it is obvious that, by using the
actuator 13, it is possible to achieve a constant angular
velocity during the movement.

[0013] Inthe embodiment according to Figs. 4 and 5,
the actuator 13 is again internal and in line with both the
sections, but the rest position of the latter, which in the
preceding case consisted in the elements resting on top
of each other (section 12 folded underneath the section
11), in this case consists in the elements being aligned
with each other, with the section 12 which is at rest
being arranged aligned as a continuation of the section
11.

[0014] Inthe embodiment according to Figs. 6 and 7,
on the other hand, the actuator 13 is again internal, but
is in line with only one of the sections of the arm to be
moved relative to one another, for example with the sec-
tion 11. With this construction it is possible to obtain a
continuous rotary movement of the section 12 with
respect to the section 11 and the locking of the former
with respect to the latter in any position over the entire
angle of 360°.

[0015] In the embodiment according to Figs. 8 and 9
of the invention, an actuator 23 which is located outside
both the sections 21 and 22 of the arm is used. The
actuator comprises a worm screw housed in a casing 24
and a wheel in engagement with said screw, housed in
a casing 25. The casing 24 also houses a hydraulic
motor which - suitably energised - causes rotation of the
worm screw of the actuator and produces rotations, in
either direction, of the associated wheel, moving the
section 22 with respect to the section 21. The actuator
is arranged alongside the ends of the sections 21 and
22 which are articulated with one another and is con-
nected to the section 21 by an anti-torsional bar 21A
and to the section 22 by the output shaft moved by the
wheel housed inside the casing 25. In this case, also,
the actuator preferably comprises locking brake means,
so as to lock as securely as possible the two sections 21
and 22 in the desired position. In this case also it is pos-
sible to exceed, without difficulty, an angle of movement
of the section 22 with respect to the section 21 which is
far greater than 280° with a constant angular-velocity
movement.
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[0016] Fig. 10 illustrates a possible construction of an
actuator 30 to be applied to any one of the embodi-
ments according to Figs. 2 and 9 of the concrete supply
arm according to the invention. The actuator illustrated
comprises, inside a casing 31 to be associated with the
arm by means of the lug 31A, a transmission consisting
of a worm screw 32 and of a wheel 33 housed respec-
tively in the parts 34 and 35 of the casing 31, with which
there are also associated an orbital hydraulic motor 36,
which causes rotation, whenever suitably energised, of
the worm screw 32 and a lamellar brake 37 intended to
lock in the desired position the shaft of the screw 32 and
hence the two sections of the arm on the articulating
joint of which the actuator 30 is mounted.

[0017] It is understood that the construction of the
concrete supply arm according to the invention may dif-
fer from those described and illustrated. In particular dif-
ferent actuators may be used, being differently driven or
differently arranged with respect to that described, with-
out thereby departing from the protective scope of the
invention.

Claims

1. Concrete supply arm - to be mounted in particular
on vehicle-transported concrete pumps - having
several sections and articulating joints between
said sections, characterized in that the relative
movement of the sections is performed, in corre-
spondence of at least some of the articulating joints
of the arm, by means of actuator mechanisms con-
sisting of a worm gear actuated by a hydraulic
motor.

2. Arm as claimed in Claim 1, in which said actuators
also comprise a locking brake.

3. Arm as claimed in Claims 1 and 2, in which said
locking brake is a lamellar brake associated with
the actuator mechanism.

4. Arm as claimed in Claims 1 to 3, in which said
hydraulic motor is an orbital motor.

5. Arm as claimed in Claims 1 to 4, in which the rela-
tive movement of the sections is performed by
means of actuator mechanisms consisting of a
worm gear actuated by a hydraulic motor only in
correspondence of the articulating joints close to
the delivery end of the arm.

6. Arm as claimed in Claim 3, in which the relative
movement of the sections is performed by means of
actuator mechanisms consisting of a worm gear
actuated by a hydraulic motor only in correspond-
ence of the last articulating joint close to the deliv-
ery end of the arm.
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