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(54) Multiple activation hydraulic system

(57)  Anelectric motor (3) rotating in one or the other
direction moves the piston (6) of a basic hydraulic cyl-
inder (7) in one or the other direction, namely to provoke
the exit of the fluid against a spring (8) bias, or the intake
towards such spring through a single conduit (11) which
branches into a series of conduits (20), one of which
ends at a hydraulic fluid supply reservoir (13), while all
the remaining conduits end at their relevant activation
hydraulic cylinders (21), the pistons (22) of which have

an activating rod (24) that is driven to the outside against
a spring (23) bias, each conduit having an electric valve
(15), (16), (17), (18) and (19) and all these valves being
controlled, alike the basic hydraulic group (1), by a mi-
croprocessor that receives signals from the devices to
be controlled, thus automatically giving raise to the pro-
pulsion or retraction of any one of the activating rods
(24), whenever a variation in the relevant device param-
eter so requires.
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Description
SUBJECT OF THE INVENTION

This present invention refers to an activation hy-
draulic system with which it is feasible to establish con-
trol of a series of devices, such as, for instance, to keep
conveniently controlled a number of parameters in a
process, i.e. speed, temperature, etc., based on the in-
termittent activation of such parameter controlling de-
vices.

BACKGROUND OF THE INVENTION

It is frequently required, in industrial processes, to
establish a control on a number of parameters, such as,
for instance, said process temperature, that should be
kept within a given range, to which end heat sources are
used which connect themselves when the temperature
descends below a preestablished minimum limit and
disconnect themselves when the maximum limit is sur-
passed. In cases like this, the heat generating source
may be an electric heater that connects/disconnects it-
self according with signals received from a sensor.

Within the multiple solutions known to carry on the
necessary conditioning, in cases such as the above, as
well as in a infinite number of assumptions of different
types, it consists in using hydraulic systems which, ob-
viously, have a mechanic activation as their final result.

The known hydraulic systems common denomina-
tor is centered, up to now, on the fact that they require
a double circuit in order to move the relevant activating
piston forward and backward.

To this end and in a more specific manner, the sys-
tem now being proposed is structured around a hydrau-
lic group which, lacking the classical compressor, is ca-
pable of pushing or absorbing the hydraulic fluid with an
exact volume control towards a single exit conduit
branched in as many conduits as elements or devices
should be activated, plus a complementary conduit re-
lated with a hydraulic fluid reservoir, each of the above
conduits being assisted by an electrically controlled
valve regulated, as the basic hydraulic group itself, by
a microprocessor based on the program established
therein.

The basic hydraulic group is in the form of a cylinder
the piston of which travels inside it towards the single
output conduit, against the bias of a spring and activated
by a motor duly controlled by a microprocessor and
through a rotary pulse generator coder and limit switch-
es fitted on the cylinder itself, which determine the piston
prearranged limit positions. In this manner and accord-
ing with the orders generated by the microprocessor, the
opening and closing of the electric valves will be estab-
lished in regard with the operation to be performed, and
the travel or return will take place in the concrete and
specific magnitude required for the activation or deacti-
vation of the mechanism associated with the conduit to
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be performed in the control phase.

It is obvious that actual time is allotted in the micro-
processor to every conduit in order that control condi-
tions on each of it be homogeneous.

Each of these conduits, also materialized in a single
conduit, ends in turn in an activating hydraulic cylinder,
the piston of which is moved to push by the hydraulic
fluid, while its retraction takes place automatically, by
means of return springs when the relevant electric valve
keeping the pressure in its staunch chamber opens.

Obviously, the microprocessor should also be con-
nected to the devices to be controlled in order to perma-
nently receive information in regard with the parameters
to control these in a more effective manner.

DESCRIPTION OF THE DRAWINGS

To complement the description above made and in
order to aid in comprehending the invention's character-
istics, this present specifications are accompanied,
forming an integrating part thereof, by one only sheet of
drawings on which, with an illustrative non-limitative
character and on its only figure, has been schematically
represented a multiple activation hydraulic system em-
bodied according with this invention's subject matter
and with a practical embodiment in which said system
controls or may control four independent devices.

PREFERRED EMBODIMENT OF THE INVENTION

In viewing the drawing, it can be seen that the hy-
draulic system being proposed is structured around a
basic hydraulic group, generally referenced as (1), in
which a cylinder (7) participates, inside which moves a
piston (6) thus exclusively defining a hermetically closed
hydraulic chamber, on a side of the piston, having one
single conduit (11), said chamber housing a spring (8)
tending to the volumetric increase thereof by means of
the piston (6) movement in opposition 1o the exit conduit
(11), while said piston (6) travel in the opposite direction
takes place by means of a screw (5) or any other ade-
quate transmission means, from a motor (3) convenient-
ly fixed on the cylinder (7) with the co-operation of a
common mount (4), said screw acting on the piston (6)
by means of a sliding coupling such as, for instance, a
spherical support allowing said screw to rotate in regard
with the piston, and motor (3) being controlled by a mi-
croprocessor (25) through a power source (26) and a
rotary pulse generator coder (2).

A pair of limit switches (9) and (10), conveniently
positioned on the main cylinder (7), allow controlling the
piston (6) limit positions and, from them, control its travel
with full precision, based on the pulses supplied by the
rotary coder (2).

The single exit conduit (11) branches in a number
of conduits (20), through one of which it leads to a hy-
draulic fluid reservoir (13), while the remaining conduits,
the number of which is variable, lead to the various
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mechanisms to be driven or controlled and terminate in
relevant hydraulic cylinders (21), (21", (21"), (21"),
each of these conduits (20) being assisted by an electric
valve (15), (16), (17), (18) and (19), integrated in a group
of valves (14) also controlled by the microprocessor (25)
through a power source (26).

Every activating hydraulic cylinder (21) has an ex-
clusive feeding conduit (20), as stated above, inside it
being positioned a piston (22) which defines an also sin-
gle staunch chamber on one side of it, the hydraulic fluid
receiver, while on the other side is placed the return
spring (23), as well as the rod (24) that, by protruding to
the outside of the cylinder (21) constitutes the activation
means upon its relevant device. Besides, it has been
previewed that with the internal return spring (23) it may
optionally co-operate an external return spring (23')
which will aid in evacuating.the fluid existing in the cyl-
inder (21) when, after opening the relevant electric
valve, the fluid should return to the main cylinder (7) or
either to the refilling reservoir (13).

A pressure sensor (12) installed in the main line (11)
supplies information to the microprocessor (25) in re-
gard with the proper operation of the activation cylinders
(21), namely by detecting an overpressure due to an ob-
struction or a pressure loss due to a hydraulic fluid leak.

The microprocessor (25) is assisted, as well, by a
series of wires (27) allowing to perform a series of com-
plementary functions such as loading a program, mak-
ing a piston (22) to manually move in one or the other
direction, detecting such pistons (22) positions, receiv-
ing information from the devices being controlled, etc.

According with the above discussed embodiment,
the system function is as follows:

In a first assumption, a given program has been
loaded in the microprocessor's (25) PROM memory to
control the speed and temperature with cylinders (21)
and (21"), while cylinders (21") and (21") will be con-
trolled manually.

Initially, the control program is not activated, the pis-
ton (6) is at its farthest withdrawal position in order to
have the maximum fluid available and should cylinder
(21") be manually brought back by means of a signal
(27), valves (15) and (18) will open to allow said piston
withdrawal, while should it be intended to make the op-
posite maneuver, that is a maneuver to push forward the
same piston, the computer will activate the motor (3)
making the piston run forward (6) and sending fluid to-
wards the piston (21") and raising it, in which case the
valve (18) will be open and the valve (15) will be closed.
When the propelling signal is halted, the valve (18) clos-
es, the valve (15) opens and the motor makes the piston
(6) to withdraw to receive fluid from the reservoir (13)
up to the limit point detected by the limit switch (9), and
at that time the motor (3) will stop and the valve (15) will
close.

In case the microprocessor (25) is instructed by
means of a control (27) signal, the cylinders' (21) and
(21") servocontrol, then the valve (15) opens to return
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the excess fluid to the reservoir (13) and to position the
piston (6) at an intermediate point. Since only one hy-
draulic cylinder may be controlled at a time, should it be
required to control more than one, valves (16-19) will
open or close depending on which mechanism is to be
controlled at every time, according with the priorities
preset in the microprocessor (25) through the relevant
program. Depending on the requirements for a re-
sponse it will switch from a control device to another, in
each case receiving signals (27) to keep the parameters
to be controlled such as speed, temperature, etc., within
the required limits, activating the motor in one or the oth-
er direction.

Should at a given moment be required to manually
withdraw a piston (21"), the control function will be in-
terrupted, depending on the program priorities, the
valves (16) and (17) will close and the valves (18) and
(15) will open, allowing the piston to withdraw to return
fluid to the reservoir (13). This manual function may be
shared with the control function in order to avoid a loss
of control of the device for an extended period of time.

In case it is required to manually advance the piston
(21"), the microprocessor (25) will decide whether or not
it requires fluid from the reservoir (13), driving back and
filling the cylinder (7).

As it has been discussed above, whenever it is re-
quired to simultaneously control several devices, since
control at every time can only be made on one of them,
controltime will be split up establishing a sequential con-
trol in such a way that when a conduit (20) is at an op-
erative situation all others will be momentarily halted.

It is not deemed necessary to make any wider de-
scription for any expert in this art to understand the
scope of the invention and the advantages arising there-
from.

Materials, shape, size and layout of all elements
may be susceptible of modification, providing this do not
imply any alteration of the invention's essentiality.

Terms in which this specification has been written
should be taken at all times in their widest non-limitative
sense.

Claims

1. st.- Multiple activation hydraulic system that having
been designed to control some given parameters
such as speed, temperature, etc., corresponding to
several devices being independent among them, is
essentially characterized by the fact that it is struc-
tured around a basic hydraulic group (1), able to
drive and absorb hydraulic fluid through a single
conduit (11) which branches into a plurality of con-
duits (2), one of which is connected to a hydraulic
fluid supplying reservoir (13), while the remaining
conduits, being variable in number, end at their rel-
evant hydraulic cylinders (21), (21", (21"), (21™)
driving the relevant devices to be controlled, having
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been previewed that every conduit (20) will be as-
sisted by an electric valve (15), (16), (17), (18) and
(19) . which constitute a valve group (14) controlled
by a microprocessor (25) that regulates in turn the
basic hydraulic group (1) as well, according a series
of signals received from both the hydraulic system
itself and from the devices to be controlled.

nd.- Multiple activation hydraulic system, in accord-
ance with claim 1st, wherein said basic hydraulic
group (1) is composed of a cylinder (7) inside which
travels a piston (6) determining a staunch chamber
in permanent communication with the hydraulic flu-
id single conduit (11), a chamber in which has been
laid a spring (8) which tends to bias the piston (6)
in the sense of a volumetric increase of the hydrau-
lic chamber wherein it is housed, while said piston
is activated, on the opposite side and against said
spring (8) by means of a motor (3) assembled on a
mount (4) being also common to the cylinder (7), a
motor the output axle of which is materialized in a
screw (5) that moves axially inside the cylinder, hav-
ing been previewed that said motor (3) shall be con-
trolled by the microprocessor (25) through a rotary
pulse generator coder (2).

rd.- Multiple activation hydraulic system, in accord-
ance with the above mentioned claims, character-
ized by the fact that the basic hydraulic group (1)
and more specifically the cylinder (7) that partici-
pates therein, has a pair of limit switches (9) and
(10) that establish the limit points previewed for the
piston (6) that travels inside said cylinder (7), and
supplying information in regard with the piston po-
sition to the microprocessor (25) combined with the
rotary pulse generator code (2).

th.- Multiple activation hydraulic system, in accord-
ance with the above mentioned claims, character-
ized by the fact that in the single conduit (11) assist-
ing the basic hydraulic group (1) is set a pressure
sensor (12) that also provides information to the mi-
croprocessor (25) concerning with-the pressure ex-
isting at a given time in said conduit (11).

th.- Multiple activation hydraulic system, in accord-
ance with claim 1st, characterized by the fact that
every hydraulic cylinder (21), (21", (21"), (21™) that
activates the relevant device has a piston (22) de-
fining in its inside a staunch chamber to which the
hydraulic fluid flows through the relevant conduit
(20) and in opposition to which, said piston (22) is
extended by a rod (24) protruding to the outside of
it and constitutes the activating element itself, hav-
ing been previewed that every piston (22) will be
assisted by a return spring (23) set inside the cylin-
der (21) itself, and, optionally, by another return
spring (23') set outside the cylinder (21) itself, so
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that the bias of this or these springs shall be enough
to empty the relevant hydraulic chamber towards
the reservoir (13) when the valve is opened (15) and
simultaneously opening the valve (16), (17), (18) or
(19) corresponding to such hydraulic cylinder (21),
21", (21" or (21™).
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