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Description

Technical Field of the Invention

[0001] The present invention relates to a linear actua-
tor device, applicable in the industry of actuator mecha-
nisms for remotely retaining and deploying elements and
appendages, and more specifically in the area of actua-
tors based on non-explosive technologies, allowing the
remote deployment of appendages for their application
in different sectors, such as the space, aeronautical, in-
dustrial or automotive sector, by means of a compact
device taking up minimum space.

Background of the Invention

[0002] A number of actuator devices typically referred
to depending on the actuation direction, such as pin pull-
ers or pin pushers, which are usually custom-made de-
vices, depending on their application, being formed as a
passive system which allows initiating an event by means
of displacing a shaft or pin, are known today.
[0003] Explosive or pyrotechnic devices, also referred
to as drives, which have been widely used for different
functions in the aerospace field given their minimum vol-
ume/weight ratio, having instantaneous on-demand op-
eration, and requiring little power for supplying them, fur-
thermore being self-contained, are known in the field of
these devices. For activation, these devices comprise an
initiating material, which is heated until reaching self-ig-
nition. The explosive devices perform functions of releas-
ing, cutting, pressurizing, using in valves, igniting, using
in switches and other applications in which mechanical
work is required. They further allow long-term storage,
are highly reliable, relatively inexpensive and power sup-
ply is limited compared with the power they can provide.
[0004] However, their drawbacks include the fact that
they can only be used once, making the device testing
phase complicated given that after each activation the
explosive elements must be replaced. On the other hand,
these actuators present handling, storage and mainte-
nance problems in addition to containing hazardous and
unstable materials, producing pollution and having high
impact and vibration levels given their explosive and me-
chanical nature, making them incompatible in high-pre-
cision applications. All these operating and safety char-
acteristics as well as new technology availability issues
today question their use in future space missions.
[0005] On the other hand, in contrast with the afore-
mentioned devices there are non-explosive actuator de-
vices which have the main advantage that they can usu-
ally be reinitiated for reuse and they do not incorporate
hazardous materials, although their volume/weight ratio
and cost are greater than those of explosive actuator
devices. Nevertheless, given their safety conditions, non-
explosive actuator devices are widely used today for
space applications, such as in satellites for example.
However, with respect to pyrotechnic devices, non-ex-

plosive actuators do not require being as robust and can
usually be simpler devices.
[0006] Some of the non-explosive actuator devices ex-
isting today are explained below.
[0007] Paraffin actuators use the high pressure pro-
duced by the volumetric expansion of paraffin when there
is a solid phase to liquid phase transition (molten paraffin)
to produce mechanical work in the form of the linear dis-
placement of a piston. They are small-sized devices con-
sidering the force and the stroke, or displacement of an
actuator pin or shaft, which they allow. The work is gen-
erated by the heat produced by internal electric resist-
ance elements or even by room temperature gradients
for the purpose of producing said phase change, so they
are extremely sensitive to environmental conditions and
their calibration can be complex in precision applications,
making them more expensive.
[0008] Actuators commonly referred to as burn wire
are based on the rapid heating of a wire which in turn
releases a spring-operated mechanism. When a current
is applied to the wire, the resistance to heating produces
an increase of the temperature of the wire until it ap-
proaches melting and it breaks, such that by selecting
the spring and other elements it is controlled that it breaks
with a specific electric current. The main drawback of
these devices is that the current for melting a long wire
is very high, usually exceeding the available capacity in
aircraft power systems in addition to it not being a reus-
able device.
[0009] Electromagnetic actuators have an optimal ratio
between the force they can provide and their mass, con-
suming energy only during their actuation, in addition to
allowing multiple actuations and having a modular con-
struction; however, despite allowing a long stroke, they
have little force.
[0010] Unlike electromagnetic actuators, piezoelectric
actuators allow a short stroke and have a lot of force.
These actuators are very fast, require high voltages and
are very precise, therefore they have high repeatability,
returning to their rest position when the electric action
activating them no longer exists. Furthermore, these ac-
tuators are operative in a broad temperature range, which
allows their use primarily in aerospace applications. How-
ever, even though these actuators can develop high
stresses, of the order of 10-40 MPa, their displacement
is relatively low, of the order of nanometers, greatly lim-
iting their use in specific applications.
[0011] Finally, there are actuators commonly known
by their abbreviations, such as SMA (i.e., shape memory
alloy). An example of such actuators is described in Unit-
ed States patent number US-5771742-A, where said
SMA is used as an activating element to trigger the op-
eration of the movable element or pin of the device. Com-
pared with the remaining actuators, actuator devices in-
corporating SMA have better performance in terms of
force considering their weight and volume. However, ac-
tuators based on SMA technology which are currently on
the market have limitations for actuation at high temper-
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atures.
[0012] Among non-explosive actuator devices, in ad-
dition to the drawbacks and limitations described in the
preceding paragraphs for each type of device, there is a
series of limitations concerning their field of application.
In this sense, some devices are restricted to very limited
force and movement ranges or consume a great deal of
power. On the other hand, there are devices having large
dimensions, which also limit their application. Others,
such as electromagnetic devices, have considerable
weight. There are those which generate and are sensitive
to electromagnetic noise, making their application in
noisy environments or in environments where electro-
magnetic disturbances should not be generated difficult,
whereas some are only operative in a temperature range
limited to environments under 90°C, which prevents their
use in the space, aeronautic or automotive sectors,
where higher operating temperatures are often required.
[0013] Document No. DE-3405898-A1 discloses a
shut-off valve comprising a valve housing with a valve
seat and an inflow bore, a valve element loaded by a
spring, and a rotating element acting on the valve ele-
ment, in which the rotating element actuating the valve
element is provided with a valve cup open towards the
valve element and the valve element is guided in a sleeve
which is, for its part, guided in the valve cup and loaded
axially towards the valve element by a spring, the valve
element being connected to the sleeve on the one hand
and the sleeve to the valve cup and the housing on the
other hand by means of a respective ball catch of which
the balls of the catch acting between the valve element
and the sleeve are held in holes in the sleeve and can
be engaged in and disengaged from a thread groove of
the valve element, while the balls of the catch acting be-
tween the sleeve, the valve cup and the housing are guid-
ed in a curved circumferential slot in the valve cup and
engage on the one hand in a spherically cupped recess
in the sleeve and, on the other hand, in an axial toothing
of the housing which opens into a circumferential groove
[0014] Another example can be found in document No.
US-2007/028964-A1, wherein a resettable thermal valve
for controlling the flow of a fluid therethrough is disclosed.
The document refers to a valve assembly housing having
a fluid passageway therethrough and a valve coupled to
the valve assembly housing and disposed at least par-
tially within the fluid passageway. The valve is moveable
between an open position and a closed position and is
coupled to a resettable, temperature sensitive linear ac-
tuator assembly. The linear actuator assembly enables
the valve to move from the open position to the closed
position when it is heated to a predetermined tempera-
ture.
[0015] There is no device today in which different var-
iables are simultaneously optimized relating to volume,
degree of technical complexity, cost, precision, reliability,
versatility concerning its applications and actuation ca-
pacity or available stroke. Likewise, one of the main lim-
itations of devices today is the operating temperature

range, which has maximum temperature values that
could be low for certain applications, mainly in the aero-
space field.

Description of the Invention

[0016] The present invention relates to a linear actua-
tor device which allows remotely retaining and deploying
elements in the field of non-explosive actuators, by
means of a compact device taking up a minimum space.
[0017] The linear actuator device proposed by the in-
vention comprises a shaft or pin which is aligned accord-
ing to an axial direction, where said shaft can be dis-
placed with respect to a casing. The shaft is housed at
least partially in said casing, said displacement being per-
formed by actuating elastic means.
[0018] According to the invention, the shaft can be lo-
cated in a first position in which it is actuated by the elastic
means, being maintained immobile in said first position
by the contact between said shaft and at least one sup-
port element which conveys its load to at least one inter-
mediate element which in turn conveys its load to an ac-
tivating element according to a direction parallel to the
axial direction.
[0019] The shaft can also be located in a second po-
sition in which the activating element is rotated with re-
spect to the axial direction with respect to the casing, with
respect to its position in the first position of the shaft, such
that said at least one intermediate element is housed in
a housing which the activating element has, allowing the
displacement of said at least one support element such
that the shaft is not in contact with said at least one sup-
port element.
[0020] The device of the invention thus allows provid-
ing a compact device taking up minimum space, while at
the same time being highly reliable and light weight, as-
suring the remote retention and deployment of elements
and appendages. With a minimum number of elements
and a simple arrangement, the device of the invention
allows simultaneously optimizing different design varia-
bles involved in the behavior and performance of these
devices, specifically relating to volume, degree of tech-
nical complexity, cost, precision, reliability, versatility
concerning its applications and actuation capacity or
available stroke, being an optimal compromise solution
between said factors. The mechanism of the device of
the invention additionally allows breaking down the re-
action force to the support of the pin by means of the
presence of intermediate elements, reducing the neces-
sary force of the SMA actuator for moving the activating
element.
[0021] Therefore, depending on the actuation or dis-
placement direction of the shaft when going from the first
to the second position, the invention contemplates that
the device is a support element or pin puller, or a pushing
element or pin pusher. The device comprises a shaft or
pin which, in the case of a pin puller, holds the load until
the actuator is activated, concealing the pin inside the
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device and releasing a payload, exactly opposite the op-
erating mode of the pin pusher.
[0022] This solution is comprised in the field of non-
explosive deployment mechanisms, which are particu-
larly indicated for applications in which they have to be
located in the path of the load, preventing them from be-
ing damaged by the explosion of pyrotechnic devices and
their high vibration. The solution proposed by the inven-
tion in particular is a low shock solution.
[0023] The device of the invention does not require
special precautions during handling and storage be-
cause it does not comprise potentially hazardous ele-
ments so it can be stored in normal conditions for long
periods.
[0024] Unlike pyrotechnic devices, the device of the
invention is completely reusable without needing to be
disassembled, only one additional action that is either
manual or automated with another device being required
to reassemble the device with the pin in the first position,
either deployed or retracted according to whether it is a
pin puller or pin pusher, which facilitates and considera-
bly reduces the costs of testing and rearming operations.
[0025] The device of the invention allows the mecha-
nism to withstand high forces and external vibrations,
maintaining the pin or shaft in the first position, with the
subsequent increase in system reliability.
[0026] The possibility of the actuator device compris-
ing a shape memory alloy, commonly referred to as SMA,
actuator which can act on the activating element causing
its rotation to go from the first to the second position, for
example shrinking when it is heated, thus causing the
rotation necessary to go from the first to the second po-
sition, is contemplated. Said actuator allows the device
of the invention to operate at high temperatures.
[0027] The use of shape memory alloys in the actuator
or initiating element of the device allows it to operate in
a broad temperature range and its performance to be
adjusted by means of selecting the most appropriate al-
loy. Furthermore, the dimensions and weight of the de-
vice are thus reduced overall because said SMA tech-
nology presents the best performance in terms of force
performance with minimum weight and volume. Further-
more, said alloys are immune to electromagnetic radia-
tions, so they can be used without problems in noisy en-
vironments. Also, unlike electromagnetic solutions, such
as motors, shape memory alloys do not generate elec-
tromagnetic (EM) noise, so they can be used in clean
environments where radiation is limited. With the use of
a shape memory alloy, SMA, actuator, with a minimum
stroke of the actuator that is able to initiate the device to
go from the first to the second position and limited power
or force in said actuator considerable movements and
force performance in the device as a whole, i.e., in the
actuation of the shaft, can be obtained.
[0028] The possibility of the linear actuator device com-
prising at least one fixing element fixed inside the casing
and limiting the rotational movement of the activating el-
ement is contemplated.

[0029] As discussed, it is contemplated that the device
is a pin pusher, in which case in the first position of the
shaft, said shaft does not project from the casing. It is
also contemplated that the device is a pin puller, in which
case in the first position of the shaft, said shaft projects
from the casing.

Description of the Drawings

[0030] To complement the description being given and
for the purpose of aiding to better understand the features
of the invention according to a preferred practical em-
bodiment thereof a set of drawings is attached as an in-
tegral part of said description where the following has
been depicted with an illustrative and nonlimiting char-
acter:

Figure 1 shows a schematic exploded view of the
elements of a first embodiment of the actuator device
of the invention, referred to as pin puller.
Figure 2 shows a schematic perspective view of the
device depicted in the previous figure, where the cas-
ing has been depicted as transparent so that it is
possible to see the internal elements of the device,
the shaft being located in the first position.
Figure 3 shows a longitudinal section of the device
depicted in the previous figures, likewise in the first
position, being able to see the arrangement of the
main elements comprised in the device.
Figure 4 shows a perspective detail view of a support
element in contact with an intermediate element in
the first position of device depicted in the previous
figures, where in order to see said elements the cas-
ing of the device has been depicted as transparent.
Figure 5 shows a cross section of the device of the
previous figures in an instant prior to going from the
first position to the second position.
Figure 6 shows a cross section like that of the pre-
vious figure in the second position.
Figure 7 shows a longitudinal section of the device
of the previous figures in the instant depicted in Fig-
ure 5.
Figure 8 shows a longitudinal section of the device
of the previous figures in the second position, like-
wise depicted in Figure 6.
Figure 9 shows a schematic elevational view of a
dynamic diagram of the distribution of forces which
takes place in a support element and an intermediate
element in the device of the previous figures when
it is located in the first position.
Figure 10 shows a graph in which two curves relating
to the reaction forces are shown, the upper curve
relating to the activating element and the lower curve
relating to friction in the support elements, depending
on the thickness of the support element.
Figure 11 shows a graph in which two curves relating
to the reaction forces are shown, the upper curve
relating to the activating element and the lower curve
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relating to friction in the intermediate elements, de-
pending on the angle between the intermediate ele-
ment and the support element.
Figure 12 shows a longitudinal section of a second
embodiment of the actuator device of the invention,
referred to as pin pusher, which basically comprises
the same elements as the first embodiment depicted
in the previous figures, having an opposite actuation
direction, i.e., in which the first and second position
are inverted with respect to the first embodiment, the
device being depicted in the first position.
Figure 13 shows a schematic exploded view of the
elements of a third embodiment of the actuator de-
vice of the invention which, like the first embodiment,
is referred to as a pin puller, having the same actu-
ation direction as said first variant.
Figure 14 shows a schematic perspective view of
the device depicted in the previous figure where the
casing has been depicted as transparent so that it
is possible to see the internal elements of the device,
the shaft being located in the first position.
Figure 15 shows a longitudinal section of the device
depicted in Figures 13 and 14, likewise in the first
position, being able to see the arrangement of the
main elements comprised in the device.
Figure 16 shows a cross section of the device of
Figures 13 to 15 in an instant prior to going from the
first position to the second position.
Figure 17 shows a cross section like that of the pre-
vious figure in the second position.
Figure 18 shows a longitudinal section of the device
of Figures 13 to 17 in the instant depicted in Figure
16.
Figure 19 shows a longitudinal section of the device
of Figures 13 to 18 in the second position, likewise
depicted in Figure 17.
Figure 20 shows a schematic elevational view of a
dynamic diagram of the distribution of forces which
takes place in a support element and an intermediate
element in the device of Figures 13 to 19 when it is
located in the first position.
Figure 21 shows a graph in which two curves relating
to the reaction forces in the intermediate elements
depending on the angle of the support element are
shown.
Figure 22 shows a graph in which two curves relating
to the reaction forces in the support parts depending
on the angle of the support element are shown.

Preferred Embodiment of the Invention

[0031] In view of the discussed figures, it can be ob-
served how in all the possible embodiments of the inven-
tion the linear actuator device proposed by the invention
comprises a shaft (1) which is aligned according to an
axial direction (2), where said shaft (1) can be displaced
with respect to a casing (3), where said shaft (1) is housed
at least partially in said casing (3), said displacement

being performed by actuating elastic means (4).
[0032] As depicted in Figures 2, 3, 5, 7, 12, 14, 15, 16
and 18, the shaft (1) can be located in a first position in
which it is actuated by the elastic means (4), being main-
tained immobile in said first position by the contact be-
tween said shaft (1) and at least one support element (5)
which conveys its load to at least one intermediate ele-
ment (6) which in turn conveys its load to an activating
element (7) according to a direction parallel to the axial
direction (2).
[0033] Likewise, as depicted in Figures 6, 8, 17 and 19
the shaft (1) can be located in a second position in which
the activating element (7) is rotated with respect to the
axial direction (2) with respect to the casing (3), with re-
spect to its position in the first position of the shaft (1),
such that said at least one intermediate element (6) is
housed in a housing (8) which the activating element (7)
has, allowing the displacement of said at least one sup-
port element (5) such that the shaft (1) is not in contact
with said at least one support element (5).
[0034] According to a preferred embodiment, the ac-
tuator device comprises a shape memory alloy actuator
(9), commonly referred to as SMA actuator, which can
act on the activating element (7) causing its rotation to
go from the first to the second position, for example
shrinking when it is heated, thus causing the rotation nec-
essary to go from the first to the second position.
[0035] On the other hand, a preferred embodiment of
the device comprises at least one fixing element (10)
fixed inside the casing (3) and limiting the rotational
movement of the activating element (7), which is prefer-
ably is a crown, said casing (3) preferably having a cy-
lindrical internal configuration.
[0036] Likewise, as can be seen in Figures 2, 3, 7, 8,
12, 14, 15, 18 and 19 the shaft (1) has an upper hole (11)
at its free end which allows gripping the shaft (1) for dis-
placing it from the second to the first position, said upper
hole (11) being threaded for example.
[0037] According to a first embodiment of the invention
depicted in Figures 1 to 12, said at least one intermediate
element (6) and said at least one support element (5) are
in direct contact both in the first and in the second position
of the shaft (1), and they have a spherical configuration.
Said at least one intermediate element (6) is formed as
a plurality of spherical elements in the case depicted,
each of which is in contact with a likewise spherical sup-
port element (5).
[0038] In said first embodiment, each intermediate el-
ement (6) and each support element (5) are housed in
holes (12, 12’) having an alignment element (13) which
is located inside the casing (3), such that said holes (12,
12’) of the alignment element (13) allow the guided dis-
placement of each intermediate element (6) and support
element (5). As can be seen in the detail of Figure 4,
each support element (5) can be housed in a first hole
(12) and each intermediate element (6) can be housed
in a second hole (12’).
[0039] Within this first embodiment, Figures 1 to 11
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depict a first variant in which the device is a pin puller,
whereas Figure 12 depicts a second variant in which the
device is a pin pusher, equally applying all the elements
to their operation and differing only by the position of the
shaft (1) and by the arrangement of the elastic means
(4) to define the actuation direction. In both cases, the
pin (1) is supported on spheres (5) which withstand the
axial force applied both externally and by the actuator
spring (4). The spheres (5) are locked by contact with an
activating element (7) that can rotate, which represents
the initiator of the mechanism, which is actuated by a
shape memory alloy (SMA) actuator (9) and rotates,
causing the spheres (5) to be displaced to go from the
first position to the second position. The contact force
between the activating element (7) and the spheres (5)
is tangential to the axial forces conveyed by the shaft (1),
so forces external to the device are greatly isolated, which
results in considerable reliability performance even in
high load conditions. Furthermore, the use of two redun-
dant actuators (9) assures operation of the device in the
event that one fails.
[0040] This first variant of the first embodiment, Figures
1 to 11, is a mechanical device in which an activating
element makes a shaft (1), pin or piston retract inside a
casing (3). Usually in the first extended position, the pin
(1) is used to prevent the release of an external append-
age or element or device. In the extended position, the
pin (1) is loaded by a compression spring (4), being main-
tained locked in its position by the mechanical contact of
elements. The compression spring (4) is housed in hous-
ings or grooves which both the pin and the upper part of
the base have, which allows reducing the longitudinal
dimensions of the device.
[0041] The device is manually reset by displacing the
shaft (1) outwards to the extended position, threading a
screw on the upper thread (11) of the shaft (1). The con-
tact forces between pin (1) and spheres (5) are parallel
to the longitudinal axis of the pin puller, producing a re-
action movement in the sphere (5) in the radial direction.
The pin (1) is retracted when the crown (7) rotates due
to the action of pulling on the SMA actuator (9). A movable
end of the SMA actuator (9) is connected to the crown
(7) whereas the other fixed end is connected to the fixing
part (10) which is in turn fixed to the casing (3); when the
SMA actuator (9) is heated it shrinks, causing a relative
rotational movement between the crown (7) and the cas-
ing (3). The fixing parts (10) also serve to increase the
rigidity of the structure.
[0042] With this first variant forces are conveyed from
the pin (1) through isolated contacts which assure that
the pin (1) does not shrink due to forces or vibrations that
are axial or tangential to the device. Therefore, there are
no flat surfaces subjected to stresses that are in contact
with one another, so adhesion between them is reduced
and activation of the mechanism through the initiating
actuator (9) based on shape memory alloys is facilitated.
[0043] On the other hand, according to a second em-
bodiment of the invention depicted in Figures 13 to 22,

said at least one intermediate element (6) has a spherical
configuration and said at least one support element (5)
comprises a rigid element which is attached to the shaft
(1) by means of a deformable element (14), such that
said at least one support element (5) conveys its load to
said at least one intermediate element (6) through a sup-
port part (15).
[0044] This second variant of the device, which has
only been depicted for the case of a pin puller although
it is likewise contemplated for a pin pusher by reversing
the arrangement of its elements to invert the actuation
direction, allows the mechanism to withstand high forces
and external vibrations, maintaining the pin (1) deployed,
with the subsequent increase in system reliability. The
pin (1) is supported in support elements (5) formed as
rigid bars which withstand the axial force applied both
externally and by the actuator spring (4), which works in
the same way as in the case of the first variant, under
compression. The bars (5) are locked by contact with a
plurality of intermediate support elements (6), preferably
six, which have a spherical configuration which in turn
are locked by contact with the rotatable activating ele-
ment (7) representing the initiator of the mechanism
which is actuated by a shape memory alloy (SMA) actu-
ator (9) and rotates, causing the supports and the bars
(6) to be sequentially displaced.
[0045] As depicted in the diagram of Figure 20, the
contact force between the rigid bars and the supports is
applied in a shaft forming an angular component with
respect to that tangential to the axial forces conveyed by
the shaft (1), so forces external to the device are greatly
isolated, which results in considerable reliability perform-
ance even in high load conditions. Furthermore, the use
of two redundant actuators (9) assures operation of the
device in the event that one fails.
[0046] The rigid bars supporting the shaft (1) are at-
tached thereto by means of flexible or deformable ele-
ments (14) which allow the rotational displacement there-
of during the translation of the shaft (1), reducing the
eventual friction generated by the rotary joints. Likewise,
said flexible elements (14) allow positioning the bars in
their initial position while reinitiating the mechanism. The
flexible elements (14) represent passive elements that
absorb energy; for this reason said elements will absorb
part of the shock energy generated while actuating the
shaft (1). Therefore, the invention is an ultra-low shock
solution.
[0047] As seen in the figures, the second embodiment
of the device comprises several support elements (5)
formed as rigid bars supporting the shaft (1) and keeping
it deployed in the first, initial position. Four deformable
elements (14) or flexible bars join the rigid bars and the
shaft (1), acting as flexible rotary or revolute joints for the
rotation of the rigid bars. These deformable elements (14)
can be made from shape memory alloy SMA working in
its super-elastic configuration, such that they exert con-
stant force to recover their original configuration when
they are bent or flexed. Another option is to use elastic
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materials to make the joints or deformable elements (14).
Once the rigid bars are released, the flexible bars (14)
open them, thus allowing the shaft (1) to enter the casing
(3). The flexible bars (14) allow rotation with low friction
of the rigid bars in a broad range. As in the first embod-
iment, the operation is based on the rotational movement
of the crown or activating element (7), in turn moved by
the shape memory alloy (SMA) actuator (9) and interme-
diate elements (6) formed as spheres locking the stroke
of the shaft (1). Several spheres (6) lock the rigid bars at
a wide angle in the initial position, thus creating contact
forces that try to push the spheres (6) upwards. Addition-
ally, the spheres (6) are in contact with the crown (7)
locking the upward movement reaction. When the SMA
actuator (9) is heated, the crown (7) rotates, pulled by
the SMA (9), lining up the holes (12’) or grooves of the
crown (7) with the spheres (6). When the spheres (6) are
lined up with the holes (12’) they allow the upward reac-
tion movement of the spheres (6), thus allowing the shaft
(1) to enter the structure. Two channels on the lower face
of the crown (7) guide the rigid bars during the stroke.
Reinitiating is done by pulling with a threaded element
(11) from the upper part of the shaft (1), as in the case
of the first embodiment, being able to comprise, like said
first embodiment, shaft (1) position sensors.
[0048] The flexible elements (14) allow the support el-
ements (5) or legs to retract when the shaft (1) is intro-
duced with very little friction, so ultra-low shock is
achieved during deployment due to the damping of the
flexible elements (14).
[0049] In both cases, the shaft (1) has at least one flat
surface (16) preventing unwanted rotation of the shaft
(1) as a consequence of an external action, i.e., prevent-
ing a rotation momentum from being produced therein
that entails the unwanted activation of the mechanism,
which prevents the mechanism from being accidentally
released as a consequence of the action of an external
force.
[0050] Therefore, depending on the actuation or dis-
placement direction of the shaft when going from the first
to the second position, the invention contemplates that
the device is a support element or pin puller, depicted in
all the figures with the exception of Figure 12, or a pushing
element or pin pusher, depicted in Figure 12. The device
comprises a shaft or pin which, in the case of a pin puller,
holds the load until the actuator is activated, concealing
the pin inside the device and releasing a payload, exactly
opposite the operating mode of the pin pusher.
[0051] When the device is a pin pusher, in the first po-
sition of the shaft (1) said shaft (1) does not project from
the casing (3), whereas when the device is a pin puller,
in the first position of the shaft (1) said shaft (1) projects
from the casing (3).
[0052] In view of this description and set of drawings,
the person skilled in the art will understand that the de-
scribed embodiments of the invention can be combined
in many ways within the subject matter of the invention.
The invention has been described according to preferred

embodiments thereof, but for a person skilled in the art
it will be obvious that multiple variations can be intro-
duced in said preferred embodiments without exceeding
the subject matter of the claimed invention.

Claims

1. Linear actuator device comprising a shaft (1), which
is aligned according to an axial direction (2), which
can be displaced with respect to a casing (3) in which
it is housed at least partially, by actuating elastic
means (4), wherein the shaft (1) can be located in a
first position in which it is actuated by the elastic
means (4), being maintained immobile in said first
position by the contact between said shaft (1) and
at least one support element (5) which conveys its
load to at least one intermediate element (6) which
in turn conveys its load to an activating element (7)
according to a direction parallel to the axial direction
(2); the shaft (1) being able to be located in a second
position in which the activating element (7) is rotated
with respect to the axial direction (2) with respect to
the casing (3), with respect to the position thereof in
the first position of the shaft (1), such that said at
least one intermediate element (6) is housed in a
housing (8) which the activating element (7) has, al-
lowing the displacement of said at least one support
element (5) such that the shaft (1) is not in contact
with said at least one support element (5), charac-
terized in that said at least one intermediate ele-
ment (6) and said at least one support element (5)
are in direct contact, both in the first and in the second
position of the shaft (1), and have a spherical con-
figuration.

2. Linear actuator device according to claim 1, com-
prising an actuator made of a shape memory alloy
(9) which can act on the activating element (7) caus-
ing its rotation to go from the first to the second po-
sition.

3. Linear actuator device according to any of claims 1
and 2, comprising at least one fixing element (10)
fixed inside the casing (3) and limiting the rotational
movement of the activating element (7).

4. Linear actuator device according to any of the pre-
ceding claims, wherein the activating element (7) is
a crown.

5. Linear actuator device according to any of the pre-
ceding claims, wherein the casing (3) has a cylindri-
cal internal configuration.

6. Linear actuator device according to any of the pre-
ceding claims, wherein the shaft (1) has an upper
hole (11) at its free end which allows gripping the
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shaft (1) for displacing it from the second to the first
position.

7. Linear actuator device according to any of the pre-
ceding claims, wherein said at least one intermediate
element (6) and said at least one support element
(5) are housed in holes (12, 12’) having an alignment
element (13) which is located inside the casing (3),
such that said holes (12, 12’) of the alignment ele-
ment (13) allow the guided displacement of said at
least one intermediate element (6) and support ele-
ment (5).

8. Linear actuator device according to any of the pre-
ceding claims, wherein the shaft (1) has at least one
flat surface (16) preventing unwanted rotation of the
shaft (1) as a consequence of an external action.

9. Linear actuator device according to any of the pre-
ceding claims, where in the first position of the shaft
(1) said shaft (1) projects from the casing (3).

10. Linear actuator device according to any of claims 1
to 8, where in the first position of the shaft (1) said
shaft (1) does not project from the casing (3).

Patentansprüche

1. Linearaktuatorvorrichtung, mit einer Welle (1), die in
einer Axialrichtung (2) ausgerichtet ist und bezüglich
eines Gehäuses (3), in dem sie zumindest teilweise
aufgenommen ist, durch Betätigen elastischer Mittel
(4) verstellbar ist, wobei die Welle (1) in einer ersten
Stellung anordenbar ist, in der sie durch die elasti-
schen Mittel (4) betätigt wird, wobei sie in der ersten
Stellung durch den Kontakt zwischen der Welle (1)
und mindestens einem Stützelement (5), das seine
Last auf mindestens ein Zwischenelement (6) über-
trägt, das wiederum seine Last auf ein Aktivierungs-
element (7) in einer zu der Axialrichtung (2) paralle-
len Richtung überträgt, unbeweglich gehalten wird;
wobei die Welle (1) in einer zweiten Stellung anor-
denbar ist, in der das Aktivierungselement (7) be-
züglich dessen Stellung in der ersten Stellung der
Welle (1) bezüglich der Axialrichtung (2) relativ zu
dem Gehäuse (3) derart rotiert ist, dass das mindes-
tens eine Zwischenelement (6) in einem Gehäuse
(8) des Aktivierungselements (7), aufgenommen
wird, was die Verstellung des mindestens einen Stüt-
zelementes (5) derart ermöglicht, dass die Welle (1)
nicht in Kontakt mit dem mindestens einen Stütze-
lement (5) steht, dadurch gekennzeichnet, dass
das mindestens eine Zwischenelement (6) und das
mindestens eine Stützelement (5) sowohl in der ers-
ten als auch in der zweiten Stellung der Welle (1) in
direktem Kontakt sind, und eine sphärische Konfi-
guration aufweisen.

2. Linearaktuatorvorrichtung nach Anspruch 1, mit ei-
nem aus einer Formgedächtnislegierung (9) herge-
stellten Aktuator, der auf das Aktivierungselement
(7) einwirken kann, um dessen Rotation zu bewirken,
um sich aus der ersten Stellung in die zweite Stellung
zu bewegen.

3. Linearaktuatorvorrichtung nach einem der Ansprü-
che 1 oder 2, mit mindestens einem Befestigungse-
lement (10), das im Inneren des Gehäuses (3) be-
festigt ist und die Rotationsbewegung des Aktivie-
rungselements (7) beschränkt.

4. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, wobei das Aktivierungselement
(7) eine Krone ist.

5. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, wobei das Gehäuse (3) eine zy-
lindrische Innenkonfiguration aufweist.

6. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, wobei die Welle (1) an ihrem
freien Ende eine obere Bohrung (11) aufweist, die
ein Greifen der Welle (1) gestattet, um sie aus der
zweiten Stellung in die erste Stellung zu verstellen.

7. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, wobei das mindestens eine Zwi-
schenelement (6) und das mindestens eine Stütze-
lement (5) in Bohrungen (12, 12’) aufgenommen
sind, die ein Ausrichtungselement (13) aufweisen,
das im Inneren des Gehäuses (3) derart angeordnet
ist, dass die Bohrungen (12, 12’) des Ausrichtungs-
elements (13) die geführte Verstellung des mindes-
tens einen Zwischenelements (6) und des Stützele-
ments (5) ermöglichen.

8. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, wobei die Welle (1) mindestens
eine flache Oberfläche (16) aufweist, die eine unge-
wollte Rotation der Welle (1) als Folge einer externen
Einwirkung verhindert.

9. Linearaktuatorvorrichtung nach einem der voranste-
henden Ansprüche, bei der die Welle (1) in der ersten
Stellung der Welle (1) von dem Gehäuse (3) hervor-
steht.

10. Linearaktuatorvorrichtung nach einem der Ansprü-
che 1 bis 8, bei der in der die Welle (1) ersten Stellung
der Welle (1) nicht von dem Gehäuse (3) hervorsteht.

Revendications

1. Dispositif actionneur linéaire comprenant un arbre
(1), qui est aligné selon une direction axiale (2), qui
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peut être déplacé par rapport à un carter (3) dans
lequel il est logé au moins partiellement, par un
moyen élastique d’actionnement (4), dans lequel
l’arbre (1) peut être disposé dans une première po-
sition dans laquelle il est actionné par le moyen élas-
tique (4), maintenu immobile dans ladite première
position par le contact entre ledit arbre (1) et au
moins un élément de support (5) qui transmet sa
charge à au moins un élément intermédiaire (6) qui
transmet à son tour sa charge à un élément d’acti-
vation (7) selon une direction parallèle à ladite direc-
tion axiale (2) ; l’arbre (1) étant capable d’être dis-
posé dans une seconde position dans laquelle l’élé-
ment d’activation (7) tourne par rapport à la direction
axiale (2) par rapport au carter (3), par rapport à la
position de celui-ci dans la première position de l’ar-
bre (1), de sorte que ledit au moins un élément in-
termédiaire (6) soit logé dans un boîtier (8) que pos-
sède l’élément d’activation (7), permettant le dépla-
cement dudit au moins un élément de support (5) de
sorte que l’arbre (1) ne soit pas en contact avec ledit
au moins un élément de support (5), caractérisé en
ce que ledit au moins un élément intermédiaire (6)
et ledit au moins un élément de support (5) sont en
contact direct, à la fois dans la première et dans la
seconde position de l’arbre (1), et présentent une
configuration sphérique.

2. Dispositif actionneur linéaire selon la revendication
1, comprenant un actionneur composé d’un alliage
à mémoire de forme (9) qui peut agir sur l’élément
d’activation (7) amenant sa rotation à passer de la
première à la seconde position.

3. Dispositif actionneur linéaire selon l’une quelconque
des revendications 1 et 2, comprenant au moins un
élément de fixation (10) fixé à l’intérieur du carter (3)
et limitant le déplacement rotatif de l’élément d’acti-
vation (7).

4. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, dans lequel l’élé-
ment d’activation (7) est une couronne.

5. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, dans lequel le car-
ter (3) présente une configuration interne cylindri-
que.

6. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, dans lequel l’arbre
(1) possède un trou supérieur (11) à son extrémité
libre qui permet de saisir l’arbre (1) pour le déplacer
de la seconde à la première position.

7. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, dans lequel ledit
au moins un élément intermédiaire (6) et ledit au

moins un élément de support (5) sont logés dans
des trous (12, 12’) ayant un élément d’alignement
(13) qui se situe à l’intérieur du carter (3), de sorte
que lesdits trous (12, 12’) de l’élément d’alignement
(13) permettent le déplacement guidé dudit au moins
un élément intermédiaire (6) et de l’élément de sup-
port (5).

8. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, dans lequel l’arbre
(1) comporte au moins une surface plate (16) em-
pêchant la rotation non souhaitée de l’arbre (1) suite
à une action externe.

9. Dispositif actionneur linéaire selon l’une quelconque
des revendications précédentes, où, dans la premiè-
re position de l’arbre (1), ledit arbre (1) fait saillie
depuis le carter (3).

10. Dispositif actionneur linéaire selon l’une quelconque
des revendications 1 à 8, où, dans la première po-
sition de l’arbre (1), ledit arbre (1) ne fait pas saillie
depuis le carter (3).
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