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(54) SYSTEM FOR CONTROLLING A MECHANICAL ARM

(57)  The invention relates to a control system for a
mechanical arm formed by an arm (1) articulated with
only one degree of freedom. The assembly is completed
with two cylinders (2 and 3) integrally joined to one an-
other, together with a hydraulic accumulator (4) joined to
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the pressurized hydraulic cylinder (2) such that it can
accumulate the energy dissipated by the pressurized hy-
draulic cylinder (2), upon compressing the oil and leading
it to the accumulator, increasing the pressure and there-
fore accumulating energy.

Fig.1
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Description

OBJECT OF THE INVENTION

[0001] The object of the present invention patent is to
provide a new control system for an articulated mechan-
ical arm, of the type moved by a pneumatic-hydraulic
system. A considerable energy saving is achieved by
means of this control system, and the arm is kept within
very restrictive safety parameters since the downward
movement is cushioned.

[0002] The main field of application of this invention is
the control of mechanical arms moved by pneumatic-hy-
draulic elements such as, for example, the arms of
amusement rides.

BACKGROUND OF THE INVENTION

[0003] Until now, control of the movements of mechan-
ical arms was reduced to the control of the pneumatic
and hydraulic elements of the arm itself, trying to keep
the operating parameters adequate according to the reg-
ulations. Nevertheless, in certain cases control elements
for the mechanical arm have even broken, causing seri-
ous operating problems, and in the case of mechanical
arms in amusement rides, injuring the users of said ride.
[0004] Inaddition, these control systems waste a large
amount of energy since they are unable to utilize the en-
ergy dissipated in the downward movement of the arm,
to utilize this energy in the upward movement.

DESCRIPTION OF THE INVENTION

[0005] The control system fora mechanical arm, object
of the present invention patent, is essentially formed by
an arm itself, provided with only one degree of freedom.
[0006] The movement of the arm is facilitated by two
cylinders, a pneumatic cylinder and another pressurized
hydraulic cylinder joined to one another, such that in the
vertical downward movement of the arm due to gravity,
the pneumatic cylinder reaches its maximum compres-
sion point when closing the air exhaust, the hydraulic
cylinder starting to operate, upon compressing the oil in-
creasing the pressure and sending it to the accumulator
pushed by the mechanical arm in its falling movement.
This assembly provides better stability and safety to the
assembly in the event of malfunction of any of the com-
ponents.

[0007] While the pressurized hydraulic cylinder oper-
ates in the downward movement, it furnishes this surplus
energy to a hydraulic accumulator located on the me-
chanical arm. When the arm reaches its minimal position
(point of zero velocity in the arm), the accumulator will
return its retained energy utilizing the inertia of the arm
itself and deploying the pressurized hydraulic cylinder
first to subsequently deploy the pneumatic cylinder.
[0008] By means of this system a considerable energy
saving is achieved since the downward movement is uti-
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lized to accumulate energy which will subsequently be
utilized in the upward movement. Likewise, in the event
of breaking or accidents, the structure formed by the two
cylinders provides the system a much greater level of
safety than current systems since the hydraulic system
would cushion the downward impact. Finally, by utilizing
the inertia of the assembly a response rate is obtained
that is much greater that that of systems currently in use.

DESCRIPTION OF THE DRAWINGS

[0009] Tocomplementthe description being made and
forthe purpose of aiding to better understand the features
ofthe invention, one figure is attached to this specification
as anintegral part thereof, in which the following is shown
with an illustrative and non-limiting character:

Figure 1 shows a view of the control system of a
mechanical arm object of this invention patent.

PREFERRED EMBODIMENT OF THE INVENTION

[0010] As can be seen in the attached figure, the con-
trol system of a mechanical arm object of this invention
patent is formed by an arm (1) articulated with only one
degree of freedom, in the preferred embodiment of which
as a mechanical arm for amusement rides it has been
provided with a car (11). The assembly is completed with
two cylinders (2 and 3) integrally joined to one another,
together with a hydraulic accumulator (4) joined to the
pressurized hydraulic cylinder (2) such that it can accu-
mulate the energy dissipated by the pressurized hydrau-
lic cylinder (2).

[0011] In the downward movement of the arm (1), the
pneumatic cylinder (3) reaches its maximum compres-
sion point, the pressurized hydraulic cylinder (2) starting
to operate, which cylinder transfers the dissipated energy
to the accumulator (4) which stores said energy until the
arm (1) reaches the point of zero velocity. At this point,
the accumulator (4) returns the accumulated energy to
the pressurized hydraulic cylinder (2) thanks to the inertia
of the arm itself, the assembly formed by the cylinders
(2 and 3) extending.

[0012] Having sufficiently described the nature of the
present invention, as well as a way of implementing it, it
can only be added that said invention can be subjected
to certain variations in shape and materials, provided that
said alterations do not substantially change the features
claimed below.

Claims

1. A control system for a mechanical arm character-
ized in that it is formed by an arm (1) articulated
with only one degree of freedom; the assembly is
completed with two cylinders (2 and 3) integrally
joined to one another, together with a hydraulic ac-
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cumulator (4) joined to the pressurized hydraulic cyl-
inder (2) such that it can accumulate the energy dis-
sipated by the pressurized hydraulic cylinder (2),
pushed by the mechanical arm upon gravitational
fall, upon compressing the oil increasing the pres- 5
sure and sending it to the accumulator for the sub-
sequent use of this energy.

A control system for a mechanical arm according to
claim one, characterized in that in the downward 70
movement of the arm (1), the pneumatic cylinder (3)
reaches its maximum compression point, the pres-
surized hydraulic system (2) starting to operate,
which cylinder transfers the dissipated energy to the
accumulator (4) which stores such energy until the 15
arm (1) reaches the point of zero velocity; at this
point, the accumulator (4) returns the accumulated
energy to the pressurized hydraulic cylinder (2)
thanks to the inertia of the arm itself, the assembly
formed by the cylinders (2 and 3) extending. 20
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