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(54) An electro-hydraulic device with an electronic control and regulation system of a hydraulic 
actuator for deforming fastening elements

(57) An electro-hydraulic device with an electronic
control and regulation system of a hydraulic actuator (21)
for deforming fastening elements, comprising: a covering
and protecting casing (3); at least a supply chamber (4),
contained in the casing (3), for receiving an incompress-
ible fluid and comprising at least an opening (41) for hy-
draulic communication thereof with at least a respective
receiving chamber, comprised in the hydraulic actuator
(21); at least a presser element (5), contained in the cas-
ing (3), operated by kinematic means (6) for inducing a

pressure change to which the incompressible fluid is sub-
jected; the kinematic means (6) being electro-mechani-
cal and being destined to produce a determined change
in the mechanical force to which the presser element (5)
is subjected, according to predetermined parameters,
such that a specific variation of the pressure to which the
incompressible fluid results, such as to obtain a regula-
tion of the functioning of the hydraulic actuator (21).
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Description

[0001] The present invention relates to the technical
sector concerning the activation, control and regulation
of hydraulic actuators, with special reference to hydraulic
actuators comprised in riveting machines.
[0002] The prior art comprises hydraulic actuators of
very different types, designed for performing many and
various technical/industrial operations, which have in
common the fact that they necessitate controlled supply
of pressurised incompressible fluid, usually oil, which is
used for the respective technical functions.
[0003] In the following description special reference is
made to the supply, activation and control of hydraulic
actuators comprised in riveting machines, or riveters,
without these limiting the applicational scope to the tech-
nical solution set herein.
[0004] Normally riveters are used for plastic deforma-
tion of rivets exhibiting a cylindrical shape, a partially-
threaded axial hole and a specially weakened portion, in
which the plastic deformation is made, the rivets being
frequently used for stably joining at least two walls, for
example two sheets.
[0005] To realise the above-mentioned plastic defor-
mation, the rivet must first be stably connected to me-
chanical deforming organs, comprised in the riveter,
which is done with a male threaded element for the pur-
pose, which is located at the mouth of the threaded hole
of the rivet and set in right-directed rotation by a special
pneumatic motor.
[0006] In particular, pneumatic-hydraulic type riveters
are widely used i.e. riveters which are structured such
that they exhibit a hydraulic section for the riveting oper-
ation actuation and a pneumatic section for activation
and control of the hydraulic part, the pneumatic section
also comprising the pneumatic motor.
[0007] The pneumatic section is connected to a source
of compressed air and comprises a plurality of special
valves activated by a user, by means of special control
means, such as to enable the compressed air both to
supply the pneumatic motor and, later, to act on an in-
ternal thrust element in the riveter, for example a piston,
such as to move it in order for it to press on a hydraulic
fluid, contained in the hydraulic section, producing an
abrupt increase in pressure, which is transformed by the
deforming organs into mechanical force in order to pro-
duce, in ways which are widely known by experts in the
field, the deformation of the rivet which had previously
been inserted in a special hole made in two or more
sheets, so as to complete the riveting operation.
[0008] The pneumatic section represents an excellent
activation and deactivation device for the hydraulic actu-
ator, in the example the hydraulic section described
above, but cannot constitute an effective and even effi-
cient regulation device of the functioning of the hydraulic
actuator.
[0009] The functioning of the pneumatic activating de-
vice of the above-described type is substantially based

on a predetermined switching plan of the valves com-
prised therein and on a specific volume of air at a given
pressure introduced therein with the consequence that
the device itself can be controlled effectively by the user
only in terms of its passage from the non-active state to
the active state and vice versa, while its intermediate
operative states can be established only approximatively
by the user, by varying the volume of compressed air or
the relative thermodynamic properties. In practice, the
known type of activation device can be controlled to ex-
cellent effect only in the context of an "all or nothing"
operating mode.
[0010] For a long time now, in the field of technical-
industrial applications of hydraulic actuators, the need
has been felt to avail of activation devices for the actua-
tors which are able to regulate the pressure of the hy-
draulic fluid, under user control, in order (for example) to
adapt the functioning of the actuator to its various oper-
ative objectives, or more in particular in order to modulate
the mechanical force when it is used to produce plastic
deformation of a rivet.
[0011] To satisfy this need, an electrical-hydraulic de-
vice is provided, as described in claim 1, with a electronic
control and regulation system of a hydraulic actuator for
deforming fastening elements, which device comprises:

a protective and covering casing;

a supply chamber, contained in the casing, for re-
ceiving an incompressible fluid and comprising an
opening for hydraulic communication thereof with a
respective receiving chamber comprised in the hy-
draulic actuator;

a presser element, contained in the casing, which
can be activated by kinematic means in order to in-
duce a change in the pressure to which the incom-
pressible fluid is subjected;

the kinematic means being of an electro-mechanical
type and being destined to produce a determined
variation in a mechanical force to which the presser
element is subjected, according to predetermined
parameters, such that a specific pressure change is
obtained to which the incompressible fluid is subject-
ed, such as to obtain a regulation of the functioning
of the hydraulic actuator.

[0012] A first advantageous technical result which can
be attained with the use of the present technical solution,
thanks to which the device represents a considerable
technical advance with respect to the prior art, consists
in the fact that the device itself is able to control a hy-
draulic actuator such as to obtain a true and proper reg-
ulation of the functioning thereof, differently to the prior
art, in which a user is only able to activate or deactivate
a given hydraulic actuator.
[0013] This is made possible by the fact that the inven-
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tion, during its operation, produces a specific variation in
the incompressible fluid, for example oil, used in the hy-
draulic actuator, which variation is a function (as previ-
ously mentioned) of predetermined parameters, which
can, for example, be established by the user of the device
using the normal piloting and interfacing means, known
to an expert in the field.
[0014] Further, the device can be advantageously
used for controlling and regulating almost any type of
hydraulic actuator comprised in a very wide range of in-
dustrial or domestic utensils. Indeed, the device can pro-
duce a graduation of the pressure to which the above-
mentioned incompressible fluid is subjected, in a way
which is regulated by the user, all of which means that
this device does not have to be destined for and imple-
mented for a single specific type of hydraulic actuator
requiring a respective and special pressure range for the
incompressible fluid used therein.
[0015] The characteristics of the invention which do
not emerge from the above will better emerge in the fol-
lowing description, made in accordance with what is set
out in the claims and with the aid of the accompanying
figures of the drawings, in which:

figure 1 is a longitudinal section of the device of the
invention associated to a riveter, in which the presser
element is in a particular operating position;

figure 2 is the same longitudinal section as figure 1,
with the presser element in a different operating po-
sition.

[0016] With reference to the figures of the drawings, 1
denotes an electrical/hydraulic device equipped with an
electronic control and regulation system of a hydraulic
actuator 21 for deforming fastening elements, which de-
vice 1 comprises:

a covering and protective casing 3;

a supply chamber 4, contained in the casing 3, for
receiving an incompressible fluid, for example oil,
and comprising an opening 41 for hydraulic commu-
nication thereof with at least a respective receiving
chamber comprised in the hydraulic actuator 21;

a presser element 5, contained in the casing 3, which
can be activated by kinematic means 6 in order to
induce a change in the pressure to which the incom-
pressible fluid is subjected;

the kinematic means 6 being of an electro-mechan-
ical type and being destined to produce a determined
variation in a mechanical force to which the presser
element 5 is subjected, according to predetermined
parameters, such that a specific pressure change is
obtained on the incompressible fluid, such as to ob-
tain a regulation of the functioning of the hydraulic

actuator 21.

[0017] As shown in both figures of the drawings, purely
by way of example, and as mentioned herein above, a
type of hydraulic actuator 21 to which the device 1 of the
invention can be associated is the actuator comprised in
an electro-hydraulic riveter 2, to which receiving chamber
the supply chamber 4 is hydraulically connected by
means of, for example, a tube 22. In this case, naturally,
the fastening elements to which reference is made are
common rivets.
[0018] Thereafter, a preferred embodiment of the in-
vention will be described, illustrated in both the accom-
panying figures of the drawings, in which preferred em-
bodiment:

the predetermined parameters include a value of an
electrical signal at inlet to the kinematic means 6;

the supply chamber 4 affords an access opening 42
and an inspection opening 43;

the presser element 5 comprises a stem 51,

the stem 51 being destined to insert sealingly in the
access opening 42 and being activatable by kine-
matic means 6 for varying the pressure to which the
incompressible fluid is subjected, according to the
electrical input signal.

[0019] In this way, a modulation of pressure to which
the oil is subjected is realised, under user control, for
example by means of usual piloting and interfacing
means, not represented in the enclosed figures since am-
ply known to the expert in the field.
[0020] In the preferred embodiment of the invention,
the kinematic means 6 comprise:

a brushless motor 61, the electric supply current of
which constitutes the input electrical signal,

a screw 62, substantially fixed with respect to the
casing 3 which contains the screw 62, and

means for connecting 63 for associating the screw
62 to the brushless motor 61, such that a torsional
torque can be applied to the screw 62 thereby.

[0021] In more detail the screw 62 is engaged with a
nut screw 52, for example of a re-circulating ball type,
solidly constrained to the stem 51 and also comprised in
the presser element 5 as described above, in such a way
that according to the input electrical signal the brushless
motor 61 impresses a torsional torque on the screw 62
which torsional torque produces a corresponding varia-
tion in the mechanical force to which the nut screw 52,
and therefore the stem, is subjected, causing a specific
change in pressure acting on the incompressible fluid.
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[0022] As illustrated, albeit schematically, in the fig-
ures of the drawings, the means for connecting 63 com-
prise:

a joint 631, for transmitting the torsional torque, con-
nected at an end thereof to the brushless motor 61;

a rotation shaft 632, connected at an end thereof to
the joint 631, such that it is subjected to the torsional
torque impressed thereon by the motor 61, and con-
nected at another end thereof to the screw 62, such
as to transmit the torsional torque thereto;

at least a bearing element 633 for the rotation shaft
632 positioned at the connection between the rota-
tion shaft 632 and the joint 631.

[0023] The joint 631 can, for example, comprise a gear
reducer.
[0024] There now follows a description of the function-
ing of the device 1, when associated to the riveter 2.
[0025] According to the oil pressure necessary in order
that the riveter 2 can deform a given rivet, rivets being
different, as is known, in physical properties and shape
characteristics, a specific value of the supply current of
the motor 61 is set, so that the motor 61 impresses a
respective and predetermined torsional torque on the
screw 62, via the means for connecting 63, to which tor-
sional torque corresponds a change in the force applied
to the stem 51, with a consequent and abrupt change in
the oil pressure.
[0026] When the oil pressure has reached a sufficient
level to deform the rivet, the rivet is subjected to a pro-
gressive reduction in the longitudinal dimension thereof,
due to the deformation mentioned above, to which cor-
responds a progressive increase in the volume available
for receiving the oil of the receiving chamber, comprised
in the hydraulic actuator 21; which is followed by a pro-
gressive reduction in the oil contained in the supply cham-
ber 4, which passes into the receiving chamber through
the tube 22, during which reduction the screw 62 rotates,
causing the nut screw to translate along the longitudinal
development thereof, enabling penetration of the stem
51 internally of the chamber 4, which stem 51 goes to
occupy the internal volume which is gradually left emptied
of oil.
[0027] From the above, it is clear that a given longitu-
dinal shortening of the rivet corresponds to a specific
advance of the nut screw 52, along the screw 62, which
advancing is obviously determined by the number of rev-
olutions performed by the screw 62, which can be indi-
rectly though univocally determined, as is known to the
expert in the field, by connecting a usual transducer of
angular position (i.e. an encoder) to the motor 61.
[0028] This, for example, enables a priori determina-
tion of the degree of tolerance in fastening between walls
joined by rivets, which leads, among other things, to the
new and surprising possibility of using the riveting in order

to fix sheets which are used in applications in which they
are put under great stress, such as in sheets making up
the frames of competition automobiles.
[0029] Obviously the motor 61 can be controlled to im-
press on the screw 62 an inverse torsional torque to the
torsional torque which produces the riveting operation,
producing a translation of the nut screw 52 along the
screw 62, such as to bring the stem 51 to progressively
translate from the inside of the chamber 4, through the
opening 42.
[0030] Note that, on the basis of the functioning of the
above-described device 1, the stem 51 is moveable in
order to be arranged in any position comprised between
an extreme position of minimum volume occupation of
the supply chamber 4 and an extreme position of maxi-
mum volume occupation of the chamber 4.
[0031] In more detail, for reasons of safety, in order to
prevent hypothetical malfunctioning or calibration errors
from causing damage to the device 1, or to the riveter 2,
the device 1 can include, in the preferred embodiment,
two end-run sensors 31 and 32 associated to the casing
3 and respectively detecting the position of the nut screw
52, along the screw 62, corresponding to the minimum
volume occupation position of the stem 51, and the po-
sition of the nut screw 52 corresponding to the position
of the maximum volume occupation.
[0032] In the preferred embodiment of the proposed
technical solution, at least an anti-rotation element 521
is associated to the nut screw 52, which anti-rotation el-
ement 521 engages with a guide afforded in the casing
3, such that the rotation of the screw 62 produces an
exclusively-translating movement of the nut screw 52
along the screw 62, during which movement the nut
screw 52 is rotationally fixed with respect to the casing 3.
[0033] With the aim of rendering the controlled gradu-
ating of the oil pressure as efficient as possible, and with
the aim of having a response which is as ready as pos-
sible on the part of the riveter 2 on the impulse given by
the stem 51 movement, the invention advantageously
includes a tank 8, associated to the casing 3, containing
a determined quantity of oil and destined to be placed in
hydraulic communication with the inside of the chamber
4 via an opening 44, in order to supply the chamber 4
with oil contained in the tank 8, such that the operator
can predetermine or establish how much oil should be
present in the chamber 4, the receiving chamber and the
tube.
[0034] The opening 44, as shown in the figures, is pref-
erably arranged in proximity of the access opening 42,
such that when the stem 51 is moved to progressively
penetrate internally of the chamber 4, starting from the
minimum volume occupation position, as mentioned
above, the hydraulic communication between the tank 8
and the chamber 4 is interrupted by the passage of a
predetermined portion of the stem 52 through the open-
ing 42; in this way there is the complete certainty that
during functioning of the device 1 the quantity of oil is
kept constant, such as to ensure absolute correspond-
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ence between the electric input signal and a respective
functioning mode of the riveter 2, on the basis of a special
calibration of the device 1 made for a specific riveter as-
sociated thereto.
[0035] Obviously when the stem 51 returns into the
above-mentioned minimum volume position, the hydrau-
lic communication between the tank 8 and the chamber
4 is reset.
[0036] The supply chamber 4, as shown in the accom-
panying figures of the drawings, further comprises an
inspection opening 43 for hydraulic communication with
at least a manostat 7, for example of a digital type, which
continuously monitors the pressure of the oil contained
internally of the supply chamber 4 itself. This detail can
be used for periodic control of the oil pressure, for de-
tecting malfunctioning, for calibration or for connecting
an outlet of the manostat with a special control unit (not
illustrated) which pilots the inlet current of the motor 61,
so as to obtain a negative retroacting device which can
optimise and stabilise the current value in input to the
motor 61, with respect to the consequent oil pressure
level, according to the specific regulation of the function-
ing of the riveter which the user of the device of the in-
vention intends to obtain.

Claims

1. An electro-hydraulic device with an electronic control
and regulation system of a hydraulic actuator (21)
for deforming fastening elements, comprising:

a covering and protection casing (3);
at least a supply chamber (4), contained in the
casing (3), for receiving an incompressible fluid
and comprising at least an opening (41) for fluid
dynamic communication thereof with at least a
respective receiving chamber, comprised in the
hydraulic actuator (21);
at least a presser element (5), contained in the
casing (3), which can be operated by kinematic
means (6) for inducing a pressure change to
which the incompressible fluid is subjected;
the device being characterised in that the kin-
ematic means (6) are electro-mechanical and
are destined to produce a determined change
in the mechanical force to which the pressor el-
ement is subjected (5), according to predeter-
mined parameters, such that a specific variation
of the pressure to which the incompressible fluid
is subjected results, such as to obtain a regula-
tion of the functioning of the hydraulic actuator
(21).

2. The device of claim 1, characterised in that the
predetermined parameters comprise a value of an
electric signal in input to the kinematic means (6).

3. The device of claim 2, characterised in that the
kinematic means (6) comprise a brushless motor
(61) and that the electric signal in input is the electric
current supplying the brushless motor (61).

4. The device of claim 1, characterised in that the
supply chamber (4) comprises at least an access
opening (42) and in that the presser element (5)
comprises at least a stem (51), which stem (51) seal-
ingly inserts in the access opening (42) and is oper-
ated by the kinematic means (6) for varying the pres-
sure to which the incompressible fluid is subjected,
according to the predetermined parameters.

5. The device of claims 3 and 4, characterised in that
the kinematic means (6) comprise at least a screw
(62), substantially fixed with respect to the casing (3)
containing the screw (62), and means for connecting
(63) for associating the screw (62) to the brushless
motor (61), such that the brushless motor (61) im-
presses a torsional torque on the screw (62), and in
that the screw (62) is engageable to at least a nut
screw (52) solidly constrained to the stem (51), and
comprised in the presser element (5) such that in
accordance with the input electrical signal, the brush-
less motor (61) impresses a predetermined torsional
torque on the screw (62), which torsional torque pro-
duces a change in the mechanical force to which the
nut screw (52), and therefore the stem (51), is sub-
jected, consequently causing a specific variation in
pressure to which the incompressible fluid is sub-
jected.

6. The device of claim 5, characterised in that the
means for connecting (63) comprise:

at least a joint (631) for transmitting a torsional
torque, connected at an end thereof to the brush-
less motor (61);
at least a rotating shaft (632) connected at an
end thereof to the joint (631) such as to be sub-
jected to the torsional torque impressed thereon
by the motor (61), and connected at another end
thereof to the screw (62) such as to transmit the
torsional torque thereto;
at least a bearing element (633) for the rotation
shaft (632), positioned at the connection be-
tween the shaft (632) and the joint (631).

7. The device of claim 6, characterised in that the
joint (631) comprises a gear reducer.

8. The device of claim 5, characterised in that it com-
prises at least an endrun sensor (31) for detecting a
position of the nut screw (52), along the screw (62),
corresponding to the position of minimum volume
occupation of the inside of the supply chamber (4)
of the stem (51).
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9. The device of claim 5, characterised in that the nut
screw (52) is of a re-circulating ball type.

10. The device of claim 5, characterised in that at least
an antirotation element (521) is associated to the nut
screw (52), which antirotation element (521) engag-
es with a guide fashioned in the casing (3), in such
a way that a rotation of the screw (62) produces a
translating movement of the nut screw (52) along the
screw (62), during which movement the nut screw
(52) is rotationally fixed with respect to the casing (3).

11. The device of claim 1, characterised in that the
supply chamber (4) comprises at least an inspection
opening (43) for fluid dynamic communication with
at least a manostat (7), for detecting a pressure value
of the incompressible fluid contained in the supply
chamber (4).

12. The device of claim 11, characterised in that it com-
prises a control unit which connects, by means of a
negative retroaction, an outlet of the manostat (7)
with an inlet of the kinematic means (6).
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