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(57) ABSTRACT

An orthopaedic device with a shell mechanism which can be
brought into a closed position in which it engages at least
partially around a body part arranged in the shell mecha-
nism, and into an open position, in which the body part can
be brought into the shell mechanism, wherein the shell
mechanism can be brought from the open position to the
closed position by means of the body part being introduced
into the shell mechanism. The device has at least one
actuation element which is arranged and designed in such a
way that it is actuated when the body part is introduced into
the shell mechanism, and it brings the shell mechanism from
the open position to the closed position, wherein the actua-
tion element has a tensile force transmission element, in
particular a band or a cloth.
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ORTHOPEDIC DEVICE

[0001] The invention relates to an orthopaedic device with
a shell mechanism which can be brought into a closed
position in which it engages at least partially around a body
part arranged in the shell mechanism, and into an open
position, in which the body part can be brought into the shell
mechanism, wherein the shell mechanism can be brought
from the open position to the closed position by means of the
body part being introduced into the shell mechanism.
[0002] This type of orthopaedic device may be an orthosis,
for example, which is intended for various body parts. This
type of orthosis and other orthopaedic devices have a shell
mechanism, which at least partially enclose a body part on
which the orthosis is to be carried. For instance, ankle foot
orthoses or ankle orthoses with a shell mechanism are
known that enclose the lower leg of the carrier of the
orthosis. Traditionally, belts may be used for this purpose,
these belts being arranged around the respective body part
and subsequently closed. This may be achieved, for
example, by way of velcro elements, clasps or push buttons.
[0003] The shell mechanism, such as a belt, can therefore
be brought into the closed position in which the body part is
often completely, or at least partially, enclosed: this gener-
ally results in the orthopaedic device being fixed to the body
part of the carrier of the device. However, in order to bring
the body part into or move it out of the shell mechanism, it
is necessary to bring the shell mechanism into the open
position. This occurs, for instance, by releasing a velcro
fastener, by opening a clasp or by other means known from
the prior art.

[0004] However, a disadvantage of this is that at least one
hand, often both hands, are required to bring the shell
mechanism into the closed position or out of the closed
position into the open position. Due to the positioning of the
shell device, which is often difficult to access, this is
particularly difficult for people with limited motor skills,
such as stroke patients. This is even more pertinent given the
fact that the hand which is not preferred for motor-related
tasks, i.e. the left hand for right-handed people, often has to
be used to bring the shell mechanism from the open position
into the closed position. With lower arm orthoses or wrist
orthoses in particular, one of the hands is the body part on
which the shell mechanism is to be arranged, meaning that
this hand is not available for bringing the shell mechanism
into the closed position.

[0005] DE 10 2013 019 079 Al thus describes a locking
system for an orthopaedic aid, such as an ankle foot orthosis,
that can be operated with one hand. An element of a
magnetic lock is located at the end of a belt that is to be
wrapped around a body part. The corresponding second
element is arranged on a part of the orthosis that is to be
connected using the belt. As it is a magnetic lock, an
attractive force between the two elements of the lock
increases the closer the two elements get to one another. This
results in the lock exhibiting a “self-locating effect”, which
enables the lock to be closed with just one hand.

[0006] DE 202011 107 040 U1 describes a further locking
device which allows for an orthopaedic brace device to be
operated with a single hand. The device described comprises
a shell mechanism that constitutes two shells, which are
connected to one another via a hinge. In this case, the two
shells extend like scissors on both sides of the hinge in such
a way that, when in the open state, two ends of the respective
shell segments protrude inwards into the interior of the shell
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mechanism. If, for example, an arm is now inserted into the
shell mechanism, the two scissor elements are activated,
causing the shells to move towards each other.

[0007] However, it is disadvantageous that one hand is
needed to close the orthosis and the padding options on the
inside of the shell mechanism are limited, given the fact that
the scissors-like protruding elements must also be moveable
relative to one another in the interior of the shell mechanism.
This may result in some uncomfortable situations. Further-
more, the scissors-like clamping also means that the two
shell elements can only move relative to one another about
a limited swivel angle, and upon opening the orthosis, the
body part will be pushed out of the orthosis by the scissors-
like protruding projections: this may also cause discomfort
to the carrier while wearing the device.

[0008] US 2010/0192288 Al describes padding elements
which should protect body parts from exposure to too great
apressure. They comprise a padded layer which clings to the
body part that is to be protected when it applies pressure to
the padded layer.

[0009] The invention thus aims to further develop an
orthopaedic device according to the generic term in claim 1
to ensure an easier hands-free adjustment, including for
people with limited motor skills, wherein the disadvantages
described above are avoided or at least reduced.

[0010] The invention solves the proposed issue by way of
an orthopaedic device according to the generic term in claim
1, characterized in that the device has at least one actuation
element which is arranged and designed in such a way that
it is actuated when the body part is introduced into the shell
mechanism, and it brings the shell mechanism from the open
position to the closed position, wherein the actuation ele-
ment has a tensile force transmission element, in particular
aband or a cloth. Consequently, it is not necessary to use one
or two hands to bring the shell mechanism into the closed
position, for example by having to wrap belts around the
body part or close clasp mechanisms. Rather, it is sufficient
to insert the body part to which the orthopaedic device is to
be arranged into the shell mechanism, which is in the open
position. This is the only way to bring the shell mechanism
into the closed position such that its arrangement is as easy
as possible, even for people with limited motor skills.
[0011] The orthopaedic device may be, for instance, an
ankle foot orthosis that is worn inside a shoe. It comprises
a foot plate, arranged on the base of the foot, and a shell
mechanism, which, for example, encompasses the lower leg
of the carrier of the orthosis from the front. The ankle foot
orthosis can be arranged inside the shoe and put on at the
same time as the shoe. If the ankle foot orthosis is an
orthopaedic device according to the invention, once the shoe
is in place, the carrier of the orthosis need only introduce the
lower leg in the designated shell mechanism: this is the only
way to bring it in the closed position. If this is the case, the
ankle foot orthosis is thus already fully arranged such that
complicated handling operations on this part of the human
body, which is particularly difficult to reach for people with
limited motor skills, are no longer a concern.

[0012] According to the invention, the device has at least
one actuation element which is arranged and designed in
such a way that it is actuated when the body part is
introduced into the shell mechanism, and it brings the shell
mechanism from the open position to the closed position.
The actuation element is actuated upon introduction of the
body part into the shell mechanism. In this case, the actua-
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tion element can be designed as a sensor or button. For
instance, if a sensor identifies that a body part is arranged in
the shell mechanism, a control signal is emitted via, for
example, an electric control unit. This signal actuates an
actuator that, for example, swivels the shell elements, which
can be swiveled towards one another, from the first position
into the second position. Of course, this can also be done by
way of a switch or a button that is activated by the body part
when it is inserted into the shell mechanism.

[0013] However, it is disadvantageous that this configu-
ration is associated with considerable complexity with
regards to its construction, and that a power supply, for
instance in the form of a rechargeable battery or a battery, is
required.

[0014] According to the invention, the actuation element
comprises a tensile force transmission element. The use of a
band or a cloth has proven itself to be particularly advan-
tageous. This tensile force transmission element is prefer-
ably arranged on one or several of the shell elements. In
particular, it extends through the shell mechanism in such a
way that the body part that is inserted or introduced into the
shell mechanism comes into contact with the tensile force
transmission element and moves it. This causes a tensile
force to be exerted on the moveable shell elements or the
shell element capable of elastic deformation, the tensile
force causing the respective shell element to be brought
from the first position, in which the shell mechanism is in the
open position, to the second position. As a result, the shell
mechanism is closed and the body part at least partially
encompassed.

[0015] The tensile force transmission element is prefer-
ably connected to the shell mechanism at several points in
the circumferential direction of the shell mechanism. This is
preferably achieved via rigid spacers, each of which con-
nects one position of the shell mechanism with one position
of the tensile force transmission element. In this case, the at
least one shell element of the shell mechanism is designed
to be elastic, such that a deformation of the at least one shell
element occurs by way of the spacers, which are designed to
be rigid. This deformation results in an optimal or at least
almost optimal adjustment of the shell device and thus of the
orthopaedic device to the respective body part of the carrier
of the device.

[0016] The shell mechanism preferably has at least two
shell elements, which can be moved relative to one another
and are arranged relative to one another in a first position
when the shell mechanism is in the open position, and which
are arranged relative to one another in a second position
when the shell mechanism is in the closed position. By
moving the at last two shell elements relative to one another,
the shell mechanism is brought from the open position into
the closed position.

[0017] The shell elements can preferably be swiveled or
moved relative to one another. To this end, hinges may be
provided, for example in the form of an integral hinge or as
a separate hinge element, these hinges allowing for a swiv-
eling of the shell elements relative to one another.

[0018] In a configuration of the shell mechanism that is
particularly simple in terms of construction, this is com-
prised of only two shell elements that are connected to one
another such that they can be swiveled. In this case, a
bistable hinge joint can be used. Bistable objects are char-
acterized by two stable states into which they can be
transformed, for instance, by applying mechanical energy or
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a force. For example, a bistable hinge can be pre-tensioned
in the open position of the two shell elements fixed to it, such
that it does not close without the influence of an external
force. However, if a force is applied to the hinge by a body
part which is introduced into the shell mechanism via the
tensile force transmission element, it is transformed into the
other stable stable and, for example, clicks into the closed
position. A bistable laminar element, such as a band or
sheet-shaped element, can be used instead of a hinge, this
element also being pre-tensioned and thus comprising two
stable positions. Similar devices are known, for example, as
reflective strips, which may be provided in a stretched state:
they have a curvature that runs parallel to the longitudinal
axis and can be transformed into a wound-up state when a
force is exerted on the element. This type of bistable laminar
element, in particular made of metal and if necessary cov-
ered with a plastic, may be used for the shell mechanism.

[0019] An effective length of at least one shell element can
preferably be adjusted in the circumferential direction of the
shell mechanism. As a result, the circumference of the shell
mechanism when in the closed position can be changed and
adjusted to accommodate the needs and wishes of the carrier
of the orthopaedic device. This may occur in various ways.
For example, it is conceivable to design the at least one shell
element, whose effective length should be changeable, to be
made up of several, preferably two, components that can be
moved relative to one another in such a way that the
effective length can be adjusted by way of a movement of
the two components relative to one another. To this end, it
is advantageous for one of the components to have at least
one slot inside of which a projection of the other component
can slide along. In this case, the two components can be
fixed relative to one another, for example by means of a
screw or clamp connection, preferably in such a way that the
fixing is infinitely variable. This renders it possible to
individually adjust the length of the shell element according
to the carrier’s wishes in a simple and quick manner.
Alternatively or additionally, a locking device, which the
orthopaedic device has in an advantageous configuration,
may be arranged on the respective shell element with at least
one of its elements. By shifting the position of this at least
one element of the locking device, the effective length of the
shell element can also be changed.

[0020] Additionally or alternatively, the shell mechanism
preferably has at least one elastic shell element, which
experiences elastic deformation when the shell mechanism
is brought from the open position in the closed position or
vice-versa. Consequently, this elastic shell element can also
be brought into a first position and a second position, the
shell mechanism being in the open position when the elastic
element is in the first position. If the elastic element is
deformed and thus brought in the second position, the shell
mechanism is closed and is then in the closed position.

[0021] The mechanism preferably comprises at least one
locking device, which automatically keeps the shell mecha-
nism in the closed position. In a preferred configuration, this
refers to a magnetic lock that is automatically closed when
the shell mechanism is brought in the closed position. In
order to bring the shell mechanism into the closed position,
at least two zones or components of the shell mechanism
must be moved towards each other. This may be two zones
of a shell element that is capable of elastic deformation or,
for example, two shell elements that are designed such that
they can be moved relative to one another and, where
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appropriate, relative to the rest of the orthopaedic device. In
this case, a magnetic lock may consist of two permanent
magnets or one permanent magnet and a magnetisable
element that are arranged in such a way that an attractive
force is exerted between both elements of the magnetic lock
when the shell mechanism is in the closed position.

[0022] For instance, if a tensile force is applied by the
tensile force transmission element, for example a band, to
two shell elements that can be swiveled, they are brought
from the first position into the second position when the
body part is inserted into the shell mechanism, thereby
bringing the shell mechanism from the open position into the
closed position. As a result, the two components of the
magnetic lock moved closer together, meaning that the
attractive interaction, i.e. the attractive force between both
elements, increases. In a preferred configuration, the indi-
vidual elements of the magnetic lock are arranged in such a
way that they support and, where appropriate, finish the
closing process, which was started by the tensile force
transmission element, such that the two elements of the
magnetic lock continue to move towards each other due to
the attractive force acting between them. This preferably
occurs up until the point they make contact.

[0023] In this case, the two components of the locking
device, in particular of the magnetic lock, are preferably
arranged on different shell elements or on different ends of
the same shell element so the closing of the locking device
also causes the shell arrangement to transform into the
closed state. The effective length of the shell element can be
influenced by a change, for instance a shift, in the position
of at least one of the components of the locking device on
the respective shell element to which it is arranged. In
particular, this adjusts the extent to which the two shell
elements or the ends of the same shell element overlap when
the shell mechanism is in the closed state. A shift or
displacement of the individual components of the locking
device may occur in numerous ways, for example via a
shifting mechanism, velcro elements or via other means.
[0024] The orthopaedic device preferably refers to an
orthosis, in particular an arm orthosis or a foot or leg
orthosis. These can be preferably used for a lower arm, an
ankle or a foot. Of course, other orthopaedic devices are
possible.

[0025] The tensile force transmission element, which can
be designed in particular as a laminar element such as a
cloth, preferably has reinforcement and/or stiffening ele-
ments that ensure a stiffening of the tensile force transmis-
sion element along the direction of extension of the shell
mechanism. This refers to the direction in which the body
part, which is inserted into the shell mechanism, also
extends.

[0026] It has been proven to be an advantage if the tensile
force transmission element has a length that is smaller than
the inner circumference of the shell mechanism, the length
preferably being adjustable. The insertion or introduction of
the body part into the shell mechanism ensures that a force
is exerted on the tensile force transmission element.
[0027] Ina preferred configuration, the orthopaedic device
has at least one locking device that automatically keeps the
shell mechanism in the closed position, wherein the ortho-
paedic device preferably does not have further locking
devices which do not automatically keep the shell mecha-
nism in the closed position. For example, this type of locking
device may be provided in the form of belts, clasps or velcro

Mar. 21, 2019

elements and must be closed by hand. Therefore, within the
scope of the present invention, they cannot be deemed to be
locking devices that automatically keep the shell mechanism
in the closed position.

[0028] Even if this type of locking element enabled a
further reinforcement of a lock, it would still have the
disadvantage that the orthopaedic device could no longer be
put in place without using one’s hands. Therefore, if the
orthopaedic device has only one or several locking devices
that automatically keep the shell mechanism in the closed
position, the placement of the orthopaedic device is con-
ceivably simple, as only the respective body part has to be
introduced into the shell mechanism. This is the only way to
close the shell mechanism and arrange the orthopaedic
device on the body part.

[0029] An orthopaedic device in the sense of the present
invention need not necessarily have a medical indication or
a corresponding effect. An orthopaedic device in the sense of
the present invention should also be understood especially to
mean supporting devices that only increase the level of
comfort experienced by the carrier of the device. For
example, for people who have to perform work tasks above
their heads, it is helpful to have an orthopaedic device which
is intended to compensate or at least reduce the—in the long
term very tiring—impact of gravity on the raised arms. This
type of work, which may occur, for example, in the manu-
facturing industry, but also with professional painting tasks
or other work that is performed above one’s head, benefits
greatly from this type of orthopaedic device and from the
possibility of being able to arrange it as quickly and easily
as possible. A complicated arrangement by means of several
locking devices, belts or bands reduces the acceptance of the
orthopaedic device and results in it being used very little or,
in the worst case, not at all.

[0030] In the following, an example of an embodiment of
the present invention will be explained in more detail by way
of the attached drawings: They show:

[0031] FIG. 1—a schematic sectional view through an
orthopaedic device according to a first example of an
embodiment of the invention,

[0032] FIG. 2—through a device according to a second
example of an embodiment of the present invention,
[0033] FIGS. 3a to 3c—different stages in the arrange-
ment of an orthopaedic device and

[0034] FIGS. 4a and 4b—different stages in the arrange-
ment of an orthopaedic device according to another example
of an embodiment of the present invention.

[0035] FIG. 1 depicts a schematic sectional view through
an orthopaedic device 1 according to a first example of an
embodiment of the invention. It comprises a shell mecha-
nism 2, which has a main shell element 4 and two shell
elements 6 that can be swiveled relative to the main shell
element. The shell elements 6 are mounted on the main shell
element 4 by way of hinges 8 such that they (the shell
elements) can be pivoted.

[0036] FIG. 1 depicts the orthopaedic device 1 with the
shell mechanism 2 in the open position. An arm 10, which
represents a body part that can be arranged inside the shell
mechanism 2, can be introduced from above through the
opening between the two shell elements 6. To this end, it is
being moved downwards in FIG. 1, thereby coming into
contact with an actuation element 12, whose end zones 14
are attached to the shell elements 6. If the arm 10 in FIG. 1
is now moved further downwards, a force aimed in this
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direction is exerted on the actuation element 12, this force
ensuring that the two shell elements 6 swivel around about
the hinges 8.

[0037] Two locking elements 16 are located at the ends of
the shell elements 6, these locking elements being designed,
for instance, as magnetic elements of a magnetic locking
device. The force transferred to the shell elements 6 by the
arm 10 via the actuation element 12 causes the two locking
elements 16 to move towards each other until they come into
contact with one another, thereby closing the shell mecha-
nism 2 and preventing an inadvertent opening.

[0038] FIG. 2 depicts a second example of an embodiment
of the orthopaedic device 1. The main shell element 4 has
two pockets 18, one shell element 6 being arranged in each.
As is the case in the example of an embodiment depicted in
FIG. 1, these are not connected to the main shell element 4
via hinges 8, but are rather arranged inside the pockets 18
such that they can be moved. As in FIG. 1, the actuation
element 12 extends through the shell mechanism 2 in such
a way that a body part, which is not depicted in FIG. 2,
exerts a force on the actuation element 12 when it is
introduced into the shell mechanism 2. As the end zones 14
of the actuation element 12 are arranged inside the pockets
18 on the shell elements 6, this type of force and a shifting
of the actuation element 12 downwards in FIG. 2 causes the
shell elements 6 to move out of the pockets 18. The locking
elements 16 are also visible at the ends of the shell elements
6, the locking elements being part of a locking device.

[0039] FIGS. 3a to 3¢ show different stages in the arrange-
ment of the orthopaedic device 1. In the example of an
embodiment depicted, the shell mechanism 2 is intended to
accommodate the arm 10. It has two shell elements 6
between which an actuation element 12 is arranged. In FIG.
3a, the shell mechanism 2 is depicted in the open position:
the arm 10 has just been introduced. Locking elements 16
can be recognised on the two shell elements 6: in the
example of embodiment depicted, the locking elements are
a magnetic lock. By inserting the arm 10 into the shell
mechanism 2, the actuation element 12 is actuated and, in
this case, a force is exerted on the two shell elements 6
which ensures that the two locking elements 16 are moved
towards one another.

[0040] This is shown in FIG. 3. The two locking elements
16 have clearly been moved towards one another by acti-
vating the actuation element 12. Due to the fact that the two
locking elements 16 are designed to be magnetic in the
example of the embodiment depicted, an attractive force is
present between them which ensures that a further move-
ment of the two locking elements 16 towards one another
takes place. At the top of the locking element 16 depicted in
FIG. 354, it should be recognised that it comprises an open
ring 20 on one side, which is designed as a protrusion and
therefore has a recess 22 in its centre. It has an opening 24,
at the bottom in FIG. 35, through which the locking element
16 depicted at the bottom in FIG. 35 can be introduced. The
advantage of this is that, if the ring 20, the recess 22 and the
lower locking element 16 are cleverly designed, a positive
locking occurs alongside the magnetic holding force. To
open the locking device, the two locking elements 16 must
be moved towards each other in precisely the opposite
direction. If this does not happen and a force is applied in
another direction, in addition to the magnetic holding force,
the positive locking also takes effect.
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[0041] This is shown in FIG. 3¢. The shell mechanism 2
can be recognised in the closed position, which is further
secured by the two locking elements 16.

[0042] FIGS. 4a and 45 depict a cross section of a further
embodiment of the orthopaedic device 1. As is the case with
the previous configurations, the actuation element 12 is
designed to be a tensile force transmission element. The
device has a shell mechanism 2 with two shell elements 6,
which are designed to be straight and not curved when in the
open position depicted in FIG. 4a. Of course, the shell
elements 6 may also have a curvature. Spacers 26 are
positioned between the tensile force transmission element 12
and the respective shell elements 6, these spacers preferably
being designed to be rigid and maintaining a distance
between the two components that they connect. The device
also has a locking element 16.

[0043] If the arm 10 or another body part, which is to be
inserted into the shell mechanism 2, of the carrier of the
orthopaedic device 1 is now inserted into the shell mecha-
nism 2, this ensures—in the embodiment depicted in FIGS.
4a and 4b—that the closed position shown in FIG. 45 is
reached. The spacers 26 can make use of the so-called Fin
Ray Effect, which ensures a special curvature of the elastic
shell elements 6. The locking element 16 seals the rest of the
opening between the two shell elements 6 The body part, i.e.
in this case, the arm 10, is securely enclosed and the
orthopaedic device 1 can be arranged without the additional
aid of a hand.

REFERENCE LIST

[0044] 1 orthopaedic device
[0045] 3 shell mechanism
[0046] 4 main shell element
[0047] 6 shell element
[0048] 8 hinge

[0049] 10 arm

[0050] 12 actuation element
[0051] 14 end zone

[0052] 16 locking element
[0053] 18 pocket

[0054] 20 ring

[0055] 22 recess

[0056] 24 opening

[0057] 26 spacers

1. An orthopedic device comprising:

a shell mechanism which can be brought into a closed
position, in which it is configured to be engaged at least
partially around a body part arranged in the shell
mechanism, and into an open position, in which the
body part can be brought into the shell mechanism,
wherein the shell mechanism can be brought from the
open position to the closed position by introducing the
body part into the shell mechanism;

at least one actuation element which is arranged and
designed in such a way that it is configured to be
actuated when the body part is introduced into the shell
mechanism, and it brings the shell mechanism from the
open position to the closed position, wherein the actua-
tion element has a tensile force transmission element.

2. The orthopedic device according to claim 1, wherein

the shell mechanism has at least two shell elements, which
can be moved relative to one another and are arranged
relative to one another in a first position when the shell
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mechanism is in the open position, and which are arranged
in a second position when the shell mechanism is in the
closed position.

3. The orthopedic device according to claim 2, wherein
the at least two shell elements can be swiveled or moved
relative to one another.

4. The orthopedic device according to claim 2, wherein an
effective length of at least one of the at least two shell
elements can be adjusted in a circumferential direction of the
shell mechanism.

5. The orthopedic device according to claim 1, wherein
the shell mechanism has at least one elastic shell element
which experiences elastic deformation when the shell
mechanism is brought from the open position to the closed
position or vice-versa.

6. The orthopedic device according to claim 1, further
comprising at least one locking device that automatically
keeps the shell mechanism in the closed position.

7. The orthopedic device according to claim 6, wherein
the at least one locking device comprises at least one
magnetic lock which is automatically closed when the shell
mechanism is brought into the closed position.

8. The orthopedic device according to claim 1, wherein
the orthopedic device is an arm orthosis or a foot or leg
orthosis.

9. The orthopedic device according to claim 1, wherein
the tensile force transmission element has at least one
stiffening element configured to reduce a flexibility of the
tensile force transmission element along an extension direc-
tion of the shell mechanism.

10. The orthopedic device according to claim 1, wherein
the tensile force transmission element has a length that is
shorter than an inner circumference of the shell mechanism
in the closed position, the length being adjustable.

11. The orthopedic device according to claim 1, wherein
the tensile force transmission element is a band or a cloth.

12. An orthopedic device comprising:

a shell mechanism operable between a closed position in
which the shell mechanism is configured to at least
partially surround and engage a body part arranged in
the shell mechanism, and an open position in which the
body part is arranged to be introduced into the shell
mechanism, the shell mechanism being movable from
the open position to the closed position by introducing
the body part into the shell mechanism;
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at least one actuation element configured to be actuated
when the body part is introduced into the shell mecha-
nism, the at least one actuation element moving the
shell mechanism from the open position to the closed
position and having a tensile force transmission ele-
ment.

13. The orthopedic device according to claim 12, wherein
the shell mechanism has at least two shell elements, which
can be moved relative to one another and are arranged
relative to one another in a first position when the shell
mechanism is in the open position, and which are arranged
in a second position different from the first position when the
shell mechanism is in the closed position.

14. The orthopedic device according to claim 13, wherein
the at least two shell elements are movable relative to one
another.

15. The orthopedic device according to claim 13, wherein
an effective length of at least one of the at least two shell
elements can be adjusted in a circumferential direction of the
shell mechanism.

16. The orthopedic device according to claim 12, wherein
the shell mechanism has at least one elastic shell element
which elastically deforms when the shell mechanism is
brought from the open position to the closed position or
vice-versa.

17. The orthopedic device according to claim 12, further
comprising at least one locking device that automatically
keeps the shell mechanism in the closed position.

18. The orthopedic device according to claim 17, wherein
the at least one locking device comprises at least one
magnetic lock which is automatically closed when the shell
mechanism is brought into the closed position.

19. The orthopedic device according to claim 12, wherein
the orthopedic device is an arm orthosis, a foot orthosis or
a leg orthosis.

20. The orthopedic device according to claim 12, wherein
the tensile force transmission element has at least one
stiffening element configured to reduce a flexibility of the
tensile force transmission element along an extension direc-
tion of the shell mechanism, and has an adjustable length
that is shorter than an inner circumference of the shell
mechanism in the closed position.
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