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Description

[0001] The present invention relates to concrete sup-
ply arms mounted on vehicle-transported concrete
pumps having several sections and articulating joints
between said sections for moving said arm sections
along vertical planes.

[0002] Various types of multiple-section vertically
moving concrete supply arms are already well known,
for instance from US-A-3 572 380, said arms being of
the kind in which the relative movement of the sections
is performed along vertical planes, in correspondence
of the articulating joints, by means of kinematic mecha-
nisms 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 op-
erational efficiency and safety and have a greater de-
gree of manoeuvrability and versatility during use of the
concrete supply arms, in particular along the sections
and at the articulating joints closest to the delivery end
of the arms themselves.

[0005] From UK-A-2132676 is furthermore known an
apparatus for horizontally casting concrete, which com-
prises several arm sections and articulation joints be-
tween them, wherein the relative movement of the sec-
tions is performed by means of actuator mechanisms
consisting of a worm gear actuated by a hydraulic motor.
[0006] In this apparatus the actuator mechanisms
must only provide said movement - which occurs along
an horizontal plane - without supporting the weight of
the single arm sections.

[0007] Surprisingly, it has been now found that the ac-
tuator mechanisms, of the kind of the ones used on the
apparatus of UK-A-2132676, may be applied with suc-
cess in a concrete supply arm, the arm sections of which
are foreseen for reciprocal movements along vertical
planes ( so that the weight of the single arm sections is
at least in part supported by said actuator mechanisms).
[0008] More in details the present application is thus
relative to a concrete supply arm - to be mounted on
vehicle-transported concrete pumps - having several
sections and articulating joints between said sections for
moving said arm sections along vertical planes, charac-
terized in that the relative movement of the sections is
performed, in correspondence 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.
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[0009] Preferably said actuators also comprise a lock-
ing brake.
[0010] Convenientlyinthe 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.

[0011] With arms constructed in this manner, the an-
gular velocity at which the relative movement of the sec-
tions takes place may be kept constant, without difficul-
ty, over the entire amplitude of the relative angular dis-
placements and the latter may also be much greater
than 280°, with obvious advantages for the operators
and improvement in the quality of the work.

[0012] Theinventionis now described in greater detail
with reference to the accompanying drawings which re-
late to some preferred embodiments of the multiple-sec-
tion vertically moving concrete supply arm according to
the invention, as defined above and in which:

Fig. 1 is a schematic view of the articulation be-
tween two end sections of a multiple section verti-
cally moving 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 vertically moving 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 vertically moving 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.

[0013] 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 con-
crete supply arm according to the prior art: the two sec-
tions 1 and 2 are connected by a kinematic mechanism
comprising two connecting rods 3 and 4 which are piv-
otably hinged at 5, 6 and 7 to the two sections 1 and 2
and to one another and a double-acting hydraulic cylin-
der-piston 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 piston 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 obvious from this figure that the maximum angle by
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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
continuously variable, since the angles of relative move-
ment of the sections are not proportional to the stroke
of the cylinder.

[0014] 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 movement 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 actuated by a
hydraulic motor and applied in various ways, as illustrat-
ed in Figs. 2 to 10.

[0015] 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
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 ro-
tation of the the worm screw of the actuator and produc-
es 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 difficul-
ty, using this solution, an angle of movement of the sec-
tion 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.

[0016] In the 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.
[0017] In the 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 re-
spect to the section 11 and the locking of the former with
respect to the latter in any position over the entire angle
of 360°.

[0018] In the embodiment according to Figs. 8 and 9
of the invention, an actuator 23 which is located outside
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both the sections 21 and 22 of the arm is used. The ac-
tuator 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 mo-
tor 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 ac-
tuator 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 possible
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.

[0019] Fig. 10illustrates a possible construction of an
actuator 30 to be applied to any one of the embodiments
according to Figs. 2 and 9 of the concrete supply arm
according to the invention. The actuator illustrated com-
prises, 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 respectively
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.

[0020] 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 shown, with-
out thereby departing from the protective scope of the
invention, as described by the appended claims.

Claims

1. Concrete supply arm to be mounted on vehicle-
transported concrete pumps having several sec-
tions (11, 12; 21, 23) and articulating joints between
said sections for moving said arm sections along
vertical planes, characterised in that the relative
movement of the arm sections (11, 12; 21, 22) is
performed, in correspondence of at least some of
the articulating joints of the arm by means of actu-
ator mechanism (13, 23) consisting 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.
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Arm as claimed in Claim 2, in which said locking
brake is a lamellar brake (37) associated with the
actuator mechanism (31, 32, 33).

Arm as claimed in Claim 3, in which said hydraulic
motor is an orbital motor (36).

Arm as claimed in Claims 1 to 4, in which the relative
movement of the sections (11, 12; 21, 22) is per-
formed by means of actuator mechanisms consist-
ing of a worm gear actuated by a hydraulic motor
only in correspondence of the articulating joints
close to the delivery end of the arm.

Arm as claimed in Claims 1 to 4, in which the relative
movement of the sections (11, 12; 21, 22) is per-
formed by means of actuator mechanisms consist-
ing of a worm gear actuated by a hydraulic motor
only in correspondence of the last articulating joint
close to the delivery end of the arm.

Patentanspriiche

1.

Betonzufiihrungsarm, der an auf einem Fahrzeug
transportierten Betonpumpen anzubringen ist, mit
mehreren Abschnitten (11, 12; 21, 23) und gelenki-
gen Verbindungen zwischen den genannten Ab-
schnitten, um die Armabschnitte in vertikalen Ebe-
nen zu bewegen, dadurch gekennzeichnet, daf
die Relativbewegung der Armabschnitte (11, 12; 21,
22) in Ubereinstimmung mit zumindest einigen der
gelenkigen Verbindungen des Arms mittels eines
Betatigungsmechanismus (13, 23) ausgefihrt wird,
der aus einem durch einen Hydraulikmotor ange-
triebenen Schneckengetriebe besteht.

Arm nach Anspruch 1, dadurch gekennzeichnet,
daB die genannten Betatigungen eine Blockie-
rungsbremse aufweisen.

Arm nach Anspruch 2, dadurch gekennzeichnet,
daR die Blockierungsbremse eine Lamellenbremse
(37) ist, die dem Betatigungsmechanismus (31, 32,
33) zugeordnet ist.

An nach Anspruch 3, dadurch gekennzeichnet,
daRB der Hydraulikmotor ein Orbitalmotor (36) ist.

Arm nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, da die Relativbewegung der
Abschnitte (11, 12; 21, 22) mittels Betatigungsme-
chanismen ausgefiihrt wird, die aus einem Schnek-
kengetriebe bestehen, das durch einen Hydraulik-
motor angetrieben ist, ausschlieBlich in Uberein-
stimmung mit den gelenkigen Verbindungen in der
Néhe des Abgabeendes des Arms.
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6.

Arm nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, daB die Relativbewegung der
Abschnitte (1 1, 12; 21, 22) mittels Betatigungsme-
chanismen ausgefuhrt wird, die aus einem Schnek-
kengetriebe bestehen, das durch einen Hydraulik-
motor angetrieben ist, ausschlief3lich in Uberein-
stimmung mit der letzten gelenkigen Verbindung in
der Nahe des Abgabeendes des Arms.

Revendications

Bras d'alimentation en béton destiné a étre monté
sur des pompes a béton transportées sur des véhi-
cules, ayant plusieurs trongons (11, 12 ; 21, 23) et
des joints d'articulation entre lesdits trongons pour
déplacer lesdits trongons du bras suivant des plans
verticaux, caractérisé en ce que le mouvement re-
latif des trongons (11, 12 ; 21, 22) du bras est effec-
tué, en correspondance avec au moins certains des
joints d'articulation du bras, au moyen d'un méca-
nisme d'actionneurs (13, 23) consistant en une roue
de vis sans fin actionnée par un moteur hydrauli-
que.

Bras selon la revendication 1, dans lequel lesdits
actionneurs comprennent également un frein de
blocage.

Bras selon la revendication 2, dans lequel ledit frein
de blocage est un frein feuilleté (37) associé au mé-
canisme d'actionneurs (31, 32, 33).

Bras selon la revendication 3, dans lequel ledit mo-
teur hydraulique est un moteur orbital (36).

Bras selon les revendications 1 a 4, dans lequel le
mouvement relatif des trongons (11, 12 ; 21, 22) est
effectué au moyen de mécanismes d'actionneurs
consistant en une roue de vis sans fin actionnée par
un moteur hydraulique uniquement en correspon-
dance avec les joints d'articulation proches de I'ex-
trémité de distribution du bras.

Bras selon les revendications 1 a 4, dans lequel le
mouvement relatif des trongons (11, 12 ; 21, 22) est
effectué au moyen de mécanismes d'actionneurs
consistant en une roue de vis sans fin actionnée par
un moteur hydraulique uniquement en correspon-
dance avec le dernier joint d'articulation proche de
I'extrémité de distribution du bras.
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