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Description

[0001] The present invention relates to an apparatus
for converting motion. In one aspect, the apparatus may
be used to producing a straight line motion, in particular
an apparatus for producing motion of a component in a
straight line generated by the rotational movement of a
second component or the motion of the second compo-
nentabout a pivot. In a further aspect, the apparatus may
be used to both displace and rotate a first component
with respect to a second component.

[0002] Mechanisms for converting motion, in particular
producing a straight line motion from a rotational motion
are known in the art. Such straight line mechanisms may
be characterised by comprising a first member rotatable
about an axis passing through the memberand a second
member linked to or associated with the first member,
the arrangement being such that rotational movement of
the first member about the axis results in a straight line
movement of the second member.

[0003] Examples of early mechanisms for producing a
straight line motion include the straight line mechanism
design by James Watt, comprising a series of three levers
in end-to-end configuration, with movement of the two
end levers about pivots at their free ends causing the
middle lever to follow a close approximation to a straight
line over a portion of its movement. A related linkage
comprising three levers, with the middle lever con-
strained to follow a straight line was proposed by
Tchebicheff. The Peaucellier-Lipkin inversor consists of
an arrangement of seven levers and provides a conver-
sion of circular motion into linear motion and vice versa.
A related four-lever mechanism was proposed by Hart.
A linear converter, known as the half beam mechanism,
in which a first linear motion is converted to a second
linear motion perpendicular to the first, was designed by
Scott Russell.

[0004] An analysis of a variety of multi-lever, straight
line linkages is provided by Dijksman, E.A. ’Advances in
RobotKinematics and Computationed Geometry’, pages
411 to 420, [1994] Kluwer Academic Publishers.

[0005] US 4,248,103 discloses a straight line mecha-
nism, in particular a mechanism of the so-called ’con-
choid’ type. There is disclosed a linkage mechanism for
an industrial manipulator comprising at least two of the
said straight line mechanisms.

[0006] US 4,400,985 concerns a straight line link
mechanism, comprising a plurality of pivotally connected
links. The links are connected between a support and a
controlled member. As one of the links is moved in a 360°
arc, the controlled member alternately moves in a first
direction along alinear path and thereafter in the opposite
direction along a curved path. The weightof the controlled
member may be balanced by the use of a counter weight,
to provide a lifting mechanism. A cam may be employed
to control the motion of the controlled member.

[0007] More recently, US 4,747,353 discloses a
straight line motion mechanism formed from a pair link-
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age mechanisms arranged in a parallelogram in combi-
nation with a motion control means. The motion control
means interconnects the two linkage mechanisms and
provide a uniform angular displacement of each linkage
mechanism.

[0008] US 5,102,290 concerns a transfer device for
transferring a workpiece from a first location to a second
location. The workpiece is moved in a trochoidal arc by
means of a pickup arm mounted to roll along a flat sur-
face.

[0009] A straight line mechanism is disclosed in US
5,237,887. The mechanism comprises a static base and
aplatform supported by first and second arm assemblies.
Each of the first and second arm assemblies comprises
portions pivotally connected to the static base. The ar-
rangement of the pivoted arm portions of each arm as-
sembly is such that the platform is constrained to move
in a straight line, as the portions of the arms move about
their respective pivot connections.

[0010] Still more recently, WO 97/33725 discloses a
device for the relative movement of two elements. The
device comprises at least two first links connected to a
first element by a hinged connection so as to form a four-
hinge system and pivot in a plane parallel to the plane of
the first element. Atleast two second links are connected
to the second element so as to form a four-hinge system
and to pivot in a plane parallel to the plane of the second
element. The two four-hinge systems provided by the
first and second links are coupled in series to allow rel-
ative motion of the first and second elements.

[0011] WO 99/14018discloses a device for the relative
movement of two elements. The device comprises at
least two link devices coupled between the elements,
each comprising two mutually articulated link units. A first
link unitis connected to first, moveable element. The sec-
ond of the link units is connected to the second, static
element. Power applied to the link units causes the first
element to move relative to the second.

[0012] A mechanical linkage is described and shown
in US 2,506,151, The linkage comprises a plurality of
interconnected levers. The linkage provides for move-
ment of one member with respect to a fixed member. The
linkage is specifically described and shown for use in
providing movement for components of a chair, in par-
ticular to allow for movement of the seat of the chair in a
rearwardly-downwardly and forwardly-upwardly direc-
tion. The linkage is indicated in US 2,506,151 to provide
for movement of the moveable member in a straight path
with respect to the fixed member.

[0013] US 2,529,451 discloses an assembly in accord-
ance with the preamble of claim 1.

[0014] There is a need for an improved assembly for
providing a straight line motion, in particular for providing
an element moveable in a straight line in response to a
rotational motion. It would be most advantageous if the
assembly could be arranged in a compact form, thereby
occupying only a small volume of space.

[0015] An assembly for converting a rotary motion into
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a straight line motion has now been found which relies
upon an assembly of five levers or arms having pivoted
connections therebetween.

[0016] Accordingto the presentinvention, there is pro-
vided an assembly for converting motion as defined in
claim 1.

[0017] Inoperation of the assembly, rotation of the first
arm about the first fixed pivot results in rotation of the
second arm about the second fixed pivot and movement
of the third arm. In particular, the third arm is caused to
move such that a point on the third arm (herein referred
to as ’the said point’) spaced from the first position on
the third arm and located such that the second position
on the third arm lies between the said point and the first
position moves in a straight line. Thus, rotational motion
of the first arm and the second arm about their respective
fixed pivots results in a straight line motion of the said
point on the third arm. In this respect, it is to be noted
that the said point on the third arm referred to traces a
line that is substantially straight, that is represents a very
close approximation to a straight line. In particular, the
path followed by the said point may be characterised as
being a very flat sine wave, that is a sine wave of high
wavelength and very low amplitude.

[0018] The assembly of the present invention provides
a number of significant advantages, in particular com-
pared with the linkages and mechanisms of the prior art,
such as those discussed above. First, in preferred em-
bodiments of the assembly, the said point on the third
arm moves in a substantially straight line extending per-
pendicular to the line joining the first and second fixed
pivots. This is a particularly advantageous arrangement,
for example when employing the assembly in a building
to provide movement of one portion of the building with
respect to another, such as moving a portion of the build-
ing laterally from a fixed building structure.

[0019] Second, the assembly of the present invention
may be arranged such that the arms of the assembly are
accommodated one within the other in a very compact
configuration, for example all lying between the first and
second fixed pivots. This compactness is a significant
advantage of the assembly of this invention.

[0020] Further, the said point on the third arm may be
arranged to always be the forwardmost point of the as-
sembly in the direction of motion of the said point. This
arrangement provides significant advantages over
known assemblies, where the point moving in a straight
line is contained within or otherwise surrounded by other
components of the assembly.

[0021] The point on the third arm referred to above is
spaced from the first position on the third arm, with the
second position on the third arm lying between the said
point and the first position. The location of the said point
willdepend upon the length of the arms of the device and
the positions of their interconnections. In one preferred
embodiment, the said point is arranged to be at a distal
location on the third arm, that is distal from the first and
second positions on the third arm, preferably with the
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said point being located at the free end of the third arm
or in an end portion at the free end of the arm.

[0022] The extent of the straight line motion of the said
point on the third arm varies according the precise posi-
tioning of the connections between the arms. For exam-
ple, in one embodiment, it has been found that this close
approximation to a straight line motion by the said point
on the third arm occurs over a distance that is up to 85%
of the distance between the first and second fixed pivots.
Further embodiments provide motion of the said point on
the third arm that follows a close approximation to a
straight line for a distance up to or exceeding 100% of
the distance between the first and second fixed pivots.
References herein to a motion of the said point on the
third arm in a ’straight line’ are references to this move-
ment.

[0023] As noted, the said point on the third arm moves
in a pattern that is a close approximation to a straight
line. The deviation of the movement of the said point from
a straight line may be exemplified by the following:

In an embodiment of the assembly in which the dis-
tance between the first fixed pivot and the second
fixed pivot is 3250 mm, the said point on the third
arm describes an approximate straight line of 2750
mm in length. In particular, the said point moves be-
tween a first or retracted position and a second or
extended position. In this respect, references to mo-
tion of the said pointare with respectto the line joining
the first and second fixed pivots, with the retracted
position being at or close to the line joining the first
and second fixed pivots and the retracted position
being distant therefrom. As noted, the said point on
the third arm moves between the retracted position
and the extended position, with the line joining the
retracted and extended positions being a straightline
perpendicular to the line extending between the first
and second pivots. However, in moving between the
retracted and extended positions, the said point fol-
lows a sine wave having a maximum deviation from
the straight line of 8 mm. This deviation represents
a deviation of just 0.25% of the distance travelled by
the said point between the retracted and extended
positions and is generally insignificant in the context
of most if not all practical applications of the assem-
bly.

[0024] In another embodiment of the assembly in
which the distance between the first fixed pivot and the
second fixed pivot is 3250 mm, the said point on the third
arm describes an approximate straight line of 3254 mm
in length. In this embodiment, the deviation of the said
point moves in a sine wave having a maximum deviation
from a straight line of just 31.4 mm, that is just 0.96% of
the distance travelled by the said point.

[0025] The arrangementofthe assembly ofthe present
invention may be varied depending upon the require-
ments. For example, the assembly may be arranged to
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provide a longer straight line movement of the said point
on the third arm with a slightly greater deviation from a
straightline. Alternatively, the assembly may be arranged
to provide a shorter straight line movement of the said
point, with the path traced by the said point being a closer
approximation to a straight line with less deviation.
[0026] When moving between the retracted and the
extended positions, the said pointon the third arm follows
a substantially straight line. Other points on the third arm
follow a respective arc.

[0027] It has been found that the aforementioned as-
sembly provides a number of significant advantages.
First, the point of the assembly that traces a straight line
moves away from the mechanism, that is leads the mech-
anismin the direction of motion ofthe said point. As noted,
the assembly may be considered to be movable from a
retracted position to an extended position, with a point
on the third arm moving in a straight line between the
retracted and extended positions. The point on the third
arm moves in a straight line away from the retracted po-
sitionto the extended position. In particular, the assembly
is such that, in operation, a point on the third arm traces
a straight line thatextends away from the first and second
fixed pivot points, in particular from the line joining the
first and second pivot points. More particularly, in many
embodiments, the straight line path followed by the said
point on the third arm extends perpendicular to the line
joining the first and second pivot points. This is an ad-
vantage over assemblies of the prior art and allows the
assembly of the present invention to be more versatile
and have a wider range of applications. In particular, it
allows the assembly to be placed or mounted on a plane
and to have all motion of the components confined to one
side of the plane. Thus, for example, the assembly may
be used on an exterior surface of a construction, such
as a building or the like, and all components move from
the retracted to the extended positions on the exterior,
without encroaching on or requiring space on the interior
side of the plane.

[0028] Further, the arms of the assembly may be con-
structed such that the arms may be accommodated one
within another. The components of the assembly may be
arranged such that, when in the retracted position, the
third arm and first and second connecting arms are ac-
commodated within or adjacent the first and second
arms, thereby providing for a particularly compact as-
sembly when in the retracted position.

[0029] The assembly has been defined hereinbefore
by reference to a plurality of arms. It is to be understood
that the term ’arm’ is used as a general reference to any
component that may be connected as hereinbefore de-
scribed and/or moved about a fixed pivot. Accordingly,
the term ’arm’ is to be understood as being a reference
to any such component, regardless of shape or configu-
ration.

[0030] As noted above, the assembly of the present
invention provides a motion of the said point on the third
arm that follows a straight line over a specific extent of
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its movement. The close approximation of the movement
of the said point on the third arm to a straight line between
the retracted and extended positions makes the assem-
bly of the present invention particularly useful as a
straight line converter, that is able to convert a rotational
movement of the first and/or second arms about the first
and second fixed pivots respectively, into a straight line
motion of the said point on the third arm. However, the
operation of the assembly is not limited to this extent of
movement of the third arm. Rather, continued movement
of the assembly beyond the extended position to a super-
extended position causes the third arm to move to a po-
sition that is perpendicular to and displaced from the line
joining the first and second fixed pivots. This movement
of the third arm away from the line joining the first and
second fixed pivots with simultaneous rotation of the third
arm, once beyond the extended position, is also partic-
ularly useful, for example in deploying items connected
to the third arm away from the line joining the first and
second fixed pivots. Indeed, it has been found that the
third arm may be moved to a position in which it extends
at any desired angle to the line joining the first and second
pivots, in particular up to and including perpendicular to
the line. This is a further advantageous aspect of the
assembly of the presentinvention, in particular compared
with assembilies of the prior art, which have only limited
movement of the components.

[0031] As noted, operation of the assembly results in
motion of the third arm. It is to be understood that the
assembly may be used to convert a rotational motion of
the first or second arms about the first or second fixed
pivots into a motion of the said point on the third arm,
that is by having drive to the assembly provided at the
first or second arms. Alternatively, the assembly may be
used to convert a motion of the third arm into a rotational
motion of the first and second arms, that is by having
drive to the assembly applied at the third arm.

[0032] The assembly ofthe presentinvention compris-
es a first arm. The first arm may have any shape and
configuration. A preferred form for the firstarm is an elon-
gate member, for example a bar or a rod. The first arm
is pivotably mounted at a first position on the arm to a
first fixed pivot. The pivotable connection at the first po-
sition may be of any suitable form, preferably a pin, spin-
dle or axle passing through the arm about which the arm
is free to move. The first position may be in any suitable
location on the arm. In one preferred embodiment, the
first position is at or adjacent one end of the arm.
[0033] The first arm may function as a driving arm for
the assembly, that is have a force applied thereto so as
to rotate the arm about the fixed pivot at the first position
on the arm, thereby transferring drive to the other com-
ponents of the assembly. Alternatively, the first arm may
be a driven arm of the assembly, that is move about the
fixed pivot under the action of the other components of
the assembly. The assembly of the present invention is
particularly advantageous when the first arm operates
as a driving arm.
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[0034] The first position on the first arm may be at any
suitable location thereon. In one preferred embodiment,
the first position is at or adjacent the first end of the first
arm.

[0035] The assembly further comprises a second arm.
The second arm may have any shape and configuration.
A preferred form for the second arm is an elongate mem-
ber, for example a bar or a rod. The second arm is piv-
otably mounted at a first position on the second arm to
a second fixed pivot. The pivotable connection at the first
position may be of any suitable form, preferably a pin,
spindle or axle passing through the arm about which the
arm is free to move. The first position may be in any
suitable location on the second arm. In one preferred
embodiment, the first position is at or adjacent one end
of the second arm.

[0036] The second arm is moved about the second
fixed pivot under the action of either movement of the
first arm or the third arm.

[0037] The second arm may function as a driving arm
for the assembly, that is have a force applied thereto so
as to rotate the arm about the fixed pivot at the first po-
sition on the arm, thereby transferring drive to the other
components of the assembly. Alternatively, the second
arm may be a driven arm of the assembly, that is move
about the fixed pivot under the action of the other com-
ponents of the assembly. The assembly of the present
invention is particularly advantageous when the second
arm operates as a driving arm.

[0038] The assembly further comprises a third arm.
The third arm may have any shape and configuration. A
preferred form for the third arm is an elongate member,
for example a bar or a rod. The third arm is pivotably
mounted at a first position on the third arm to the second
arm. The pivotable connection between the second and
third arms may be of any suitable form, preferably a pin,
spindle or axle passing through the arms about which
one or both of the arms are free to move.

[0039] The third arm is pivotably connected to the sec-
ond arm at a first position on the third arm and a second
position on the second arm. The first position may be in
any suitable location on the third arm. In one preferred
embodiment, the first position is at or adjacent one end
of the third arm.

[0040] The second position on the second arm is
spaced apart from the first position on the second arm.
In one preferred embodiment, the second position on the
second armis ator adjacent the second end ofthe second
arm.

[0041] In operation of the assembly, as noted above,
the third arm has a point thereon that follows the path of
a straight line when the assembly is moved between the
retracted and extended positions. This point on the third
arm is spaced apart from the first position on the third
arm, that is the position on the third arm at which the
second and third arms are pivotably connected together.
The third arm may be a driven arm, that is moved under
the action of movement of the first and second arms. In
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this case, rotation of the first arm about the first fixed pivot
causes the third arm to move, such that the said pointon
the third arm follows the straight line path between the
retracted and extended positions. Alternatively, the third
arm may be a driving arm, that is have a force applied
thereto resulting in movement of the third arm, which in
turn drives the other components of the assembly to re-
sultin movement of the first arm about the first fixed pivot.
For example, application of a straight line force to the
said point on the third arm between the retracted and
extended positions results in rotational movement of the
first arm about the first fixed pivot.

[0042] Thedistance between the first and second fixed
pivots and the lengths of the first, second and third arms
may be selected according to the desired movement of
the components to be achieved and the particular appli-
cation of the assembly. Specific embodiments of the as-
sembly are described in detail below with reference to
Figure 1.

[0043] However, generally, the ratio of the length of
the first arm, that is the distance between the first and
second positions on the first arm, to the distance between
the first and second fixed pivots may range from 0.5 to
2.0, more preferably from 0.6 to 1.75, still more preferably
from 0.75 to 1.5. The first arm is preferably no longer
than, more preferably shorter in length than the distance
between the first and second fixed pivots. The ratio of
the length of the first arm to the distance between the
first and second fixed pivots is therefore more preferably
from 0.75 to 0.99, still more preferably from 0.8 to 0.99,
in particular from 0.9 to 0.99. A ratio of about 0.92 to
about 0.98 is particularly suitable for many applications.
[0044] The ratio of the length of the second arm, that
is the distance between the first and second positions on
the second arm, to the distance between the first and
second fixed pivots may range from 0.5to 2.0, more pref-
erably from 0.6 to 1.75, still more preferably from 0.75 to
1.5. The second arm is preferably shorter in length than
the distance between the first and second fixed pivots.
The ratio of the length of the second arm to the distance
between the first and second fixed pivots is therefore
more preferably from 0.75 to 0.99, still more preferably
from 0.8 to 0.99, in particular from 0.9 to 0.99. A ratio of
about 0.92 to about 0.98 is particularly suitable for many
applications.

[0045] The length of the second arm is preferably se-
lected to be as long as possible, within the constraints of
the other components of the assembly and the desired
motion. In this way, the arc through which the second
position on the second arm moves about the second fixed
pivot has as large a radius as possible. This facilitates
the positioning of the second connecting arm.

[0046] The second arm may be longer or shorter than
the first arm. In one preferred embodiment, the first and
second arms are of the same length.

[0047] Taking the length of the third arm to be the dis-
tance between the first position on the third arm and the
said point on the third arm, the length of the third arm will
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be determined by the arrangement of the first and second
arms, together with the connecting arms. In some em-
bodiments, the length of the third arm is less than that of
the first and second arms, in particular from 0.9 to 0.99
of the length of the first and/or second arms. Forexample,
with the first and second arms being of equal length and
less than the distance between the first and second fixed
pivots, the third arm has a length of about 0.975. In al-
ternative embodiments, the length of the third arm is the
same as that of the first arm and/or the second arm. In
one particularly preferred arrangement, the first, second
and third arms are the same length.

[0048] Theassembly further comprises afirst connect-
ing arm. The first connecting arm extends between the
first arm and the third arm. The first connecting arm may
have any shape and configuration. A preferred form for
the first connecting arm is an elongate member, for ex-
ample a barorarod. The first connecting arm is pivotably
mounted to each of the first and third arms. The pivotable
connections between the first connecting arm and each
of the first and third arms may be of any suitable form,
preferably a pin, spindle or axle passing through the arms
about which one or both of the arms are free to move.
[0049] The pivotable connections may be at any suit-
able location on the first connecting arm. In one preferred
embodiment, the pivotable connection between the first
connecting arm and the first arm is at or adjacent one
end of the first connecting arm and/or the pivotable con-
nection between the first connecting arm and the third
arm is ator adjacentthe second end ofthe first connecting
arm.

[0050] Thefirstconnecting arm is connected to the first
arm at a second position on the first arm. The second
position on the first arm is spaced apart from the first
position on the first arm. In one preferred embodiment,
the second position on the first arm is at or adjacent the
second end of the first arm.

[0051] Thefirst connecting arm is further connected to
the third arm at a second position on the third arm, which
second position is spaced apart from the first position on
the third arm.

[0052] Thefirst connecting arm may have any suitable
length. Its length is preferably the distance between the
positions on the first and third arms between which the
first connecting arm extends.

[0053] The second position on the third arm, at which
the first connecting arm is connected, may be selected
according to a number of factors. First, the first connect-
ing arm acts to provide support for the third arm, in par-
ticular to assist in supporting any load applied to the third
arm. The requirement for the third arm to be supported
in this manner by the first connecting arm is a factor in
determining the location of the second position on the
third arm. Second, the overall strength and stability of
the assembly isrelated to the length of the first connecting
arm, with the strength and stability reducing as the length
of the first connecting arm increases.

[0054] The second position on the third arm may be at

10

15

20

25

30

35

40

45

50

55

any suitable position. In particular, the ratio of the dis-
tance between the first position and the second position
on the third arm and the distance between the first posi-
tion and the said point on the third arm may be from 0.1
to 0.9, more preferably from 0.2 to 0.8, still more prefer-
ably from 0.3 to 0.7, in particular from 0.35 to 0.6. A pre-
ferred ratio is from 0.4 to 0.55. The ratio of the distance
between the first position and the second position on the
third arm and the distance between the first position and
the said point on the third arm is preferably less than
0.75, more preferably less than 0.65, more preferably
less than 0.55. A ratio of up to 0.5 has been found to be
particularly suitable. One particularly preferred embodi-
ment of the assembly has the ratio of the distance be-
tween the first position and the second position on the
third arm and the distance between the first position and
the said point on the third arm about 0.41 to about 0.47.
[0055] The assembly further comprises a second con-
necting arm. The second connecting arm extends be-
tween the firstarm and the second arm. The second con-
necting arm may have any shape and configuration. A
preferred form for the second connecting arm is an elon-
gate member, for example a bar or a rod. The second
connecting arm is pivotably mounted to each of the first
and second arms. The pivotable connections between
the second connecting arm and each of the first and sec-
ond arms may be of any suitable form, preferably a pin,
spindle or axle passing through the arms about which
one or both of the arms are free to move.

[0056] The pivotable connections may be at any suit-
able location on the second connecting arm. In one pre-
ferred embodiment, the pivotable connection between
the second connecting arm and the first arm is at or ad-
jacent one end of the first connecting arm and/or the piv-
otable connection between the second connecting arm
and the second arm is at or adjacent the second end of
the second connecting arm.

[0057] The second connecting arm is connected to the
first arm at a third position on the first arm, which third
position is spaced apart from and between both the first
and second positions on the first arm.

[0058] The third position on the first arm, at which the
second connecting arm is connected, may be selected
according to a number of factors. First, the second con-
necting arm acts to provide support for the first arm, in
particular to assist in supporting any load applied to the
firstarm. The requirementfor the firstarm to be supported
in this manner by the first connecting arm is a factor in
determining the location of the third position on the first
arm. Second, as with the first connecting arm, the overall
strength and stability of the assembly is related to the
length of the second connecting arm, with the strength
and stability reducing as the length of the second con-
necting arm increases.

[0059] The third position on the first arm may be at any
suitable position. In particular, the ratio of the distance
between the first position and the third position on the
first arm and the distance between the first position and
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the second position on the first arm may be from 0.1 to
0.9, more preferably from 0.2 to 0.8, still more preferably
from 0.3 to 0.7, in particular from 0.4 to 0.6. A preferred
ratio is from 0.4 to 0.55. The ratio of the distance between
the first position and the third position on the first arm
and the distance between the first position and the sec-
ond position on the first arm is preferably less than 0.75,
more preferably less than 0.65, more preferably less than
0.55. Aratio of up to 0.5 has been found to be particularly
suitable. One particularly preferred embodiment of the
assembly has the ratio of the distance between the first
position and the third position on the first arm and the
distance between the first position and the second posi-
tion on the first arm about 0.4 to 0.5.

[0060] The second connecting arm is further connect-
ed to the second arm at a third position on the second
arm. The third position on the second arm coincides with
the second position on the second arm, such that the
second connecting arm is connected to both the second
and third arms. This arrangement has the advantage of
being particularly compact.

[0061] The second connecting arm may have any suit-
able length. Its length is preferably the distance between
the positions on the first and second arms between which
the second connecting arm extends.

[0062] Relative movement of the components of the
assembly may be limited or restricted, for example to limit
the movement of the third arm such that the motion of
the said point is confined to a straight line between the
retracted and extended positions. Suitable means for lim-
iting the relative movement of components of the assem-
bly include a flexible tie or tether extending between two
of the arms and connecting arms. In one embodiment, a
flexible tie or tether extends between the first arm and
the third arm, in particular between a point on the first
arm between the first and third positions thereon and the
first position on the third arm. One preferred form for the
flexible tie comprises a plurality of hingedly connected
armsorarm assemblies moveable between a folded con-
dition when the assembly is in the retracted position and
a fully extended condition in the extended position.
[0063] In a particularly preferred embodiment of the
assembly of the present invention, the lengths of the first,
second and third arms, and first and second connecting
arms are selected in accordance with the above criteria
andtofold upwheninthe retracted position to lie between
the first and second fixed pivots. It is a particular advan-
tage that the assembly can be arranged to be in such a
compact form when in the retracted position. In a pre-
ferred embodiment, the first, second and third arms and
first and second connecting arms are formed with por-
tions having ‘I’ and 'L’ shapes in cross-section, with the
portions being arranged to allow the arms to be accom-
modated within one another when in the retracted posi-
tion.

[0064] It is a further advantage of the assembly of
present invention that it is highly scaleable and may be
constructed and applied at a wide range of scales to con-
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vert motion, as described hereinbefore.

[0065] The assemblyfinds wide applications and uses,
in particular by allowing relative movement between a
first component and a second component.

[0066] Accordingly, in a further aspect, the present in-
vention provides an assembly comprising a first compo-
nentand a second component, the first component being
arranged for movement with respect to the second com-
ponent, wherein an assembly as hereinbefore described
is provided between the first component and second
component, operation of the assembly providing move-
ment of the first component with respect to the second
component.

[0067] One of the first and second components is con-
nected to the third arm of the assembly. The other of the
first and second components provides the first and sec-
ond fixed pivot points to which the first and second arms
are pivotally connected. In this way, movement of the
first component with respect to the second component
is effected. As noted above, suchrelative movement may
be effected by applying a force to the firstarm, the second
arm or to the third arm of the assembly.

[0068] The assembly comprising the first and second
components finds extensive use in providing relative
movement between two components. For example, the
assembly finds use in moving a first component connect-
ed to either of the first or second arms and rotating about
the respective first or second fixed pivot and a second
component connected to the said point on the third arm
and moveable in a linear motion between the retracted
and extended positions. Further, the assembly finds use
in displacing and rotating a first component connected
to the third arm relative to the first or second fixed pivots
or the line extending therebetween.

[0069] In many applications, a plurality of assemblies
is employed. In particular, a plurality of assemblies may
be employed in a spaced apart relationship on opposing
sides of an object to be moved. For example, a first and
second assembly may be provided on opposing sides of
an object to be moved with the third arms of two assem-
blies connected to opposing sides of the object.

[0070] Applications of the assembly of the present in-
vention to convert rotational motion to linear motion in-
clude the support and movement of building structures
relative to one another.

[0071] Accordingly, the present invention further pro-
vides a building comprising:

a first building portion and a second building portion,
the first building portion being moveable relative to
the second building portion between a retracted po-
sition and an extended position;

wherein relative movement between the firstand the sec-
ond building portions and support of one of the first and
second building portions with respect to the other of the
first and second building portions are provided by an as-
sembly as hereinbefore described.
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[0072] The first building portion may be any structure
or part of a building, in particular a fixed structure, such
as a house, apartment or office building, or a mobile build-
ing structure, such as a mobile house, caravan or the
like. The second building structure may be any structure
or component of the installation that is required to be
moved relative to the first building portion between the
retracted and extended positions. Examples of such
structures include balconies, floor extensions, roof ex-
tensions, canopies and the like.

[0073] Further applications and uses for the assembly
of the present invention are in moving a first component
connected to the third arm to both displace and rotate it
from the first and second fixed pivots and the line extend-
ing therebetween. As described above, this is achieved
by operating the assembly to move the third arm pastthe
extended position into a super extended position. As not-
ed, the third and any component connected thereto can
be moved from a retracted position, in which the third
arm and the component extend parallel to the line ex-
tending between the first and second fixed pivots, and
an extended position, in which the component and the
third arm extend perpendicular to the line extending be-
tween the first and second fixed pivots.

[0074] Anycomponents may be moved and supported
in this manner using the assembly of the present inven-
tion. Examples include temporary installations, such as
walls, partitions, and signs, such as road signs. In one
embodiment, the component to be moved is a solar pan-
el, the solar panel being moved between a stowed posi-
tion and a deployed position. In moving from the stowed
position to the deployed position, the solar panel is both
displaced and rotated relative to the orientation in the
stowed position.

[0075] Accordingly, in a further aspect, the present in-
vention provides a solar panel assembly, comprising:

a base assembly;
an array of one or more solar panels;

wherein the array is connected to the base by an assem-
bly as hereinbefore described.

[0076] The principles and operation of the assembly
of the present invention will be further explained by ref-
erence to the accompanying figures, in which:

Figure 1 is a simplified diagrammatical representa-
tion of an assembly not according to the present in-
vention in a super-extended position;

Figure 2a is a diagrammatical representation of the
assembly of Figure 1 in a retracted position;

Figure 2b is a diagrammatical representation of the
assembly of Figure 2a in a first partially extended

position;

Figure 2c is a diagrammatical representation of the
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assembly of Figure 2a in a second partially extended
position;

Figure 2d is a diagrammatical representation of the
assembly of Figure 2a in a third partially extended
position;

Figure 2e is a diagrammatical representation of the
assembly of Figure 2a in an extended position;

Figure 2f is a diagrammatical representation of the
assembly of Figure 2a in a partially super extended
position;

Figure 2g is a diagrammatical representation of the
assembly of Figure 2a in a super extended position;

Figures 3a to 3e are perspective views of two con-
joined assemblies of the general arrangement of Fig-
ure 1 ir a series of positions between a retracted
position in Figure 3a and an extended position in
Figure 3e;

Figures 4a to 4f are diagrammatical representations
of an assembly according to an embodiment of the
present invention in a series of positions between a
retracted position shown in Figure 4a and an extend-
ed position shown in Figure 4f; and

Figures 5a to 5e are perspective views of a solar
panel assembly comprising assemblies of the gen-
eral arrangement of Figure 1 in a range of positions
from retracted to deployed.

[0077] Turning to Figure 1, there is shown a diagram-
matical representation of an assembly, generally indicat-
ed as 2. The assembly 2 is shown mounted to a fixed
structure at a first fixed pivot 4 and a second fixed pivot
6. The fixed pivots 4, 6 are spaced apart and are fixed in
relation to one another.

[0078] A firstarm 8 is pivotally connected at a first po-
sition D at one end to the first fixed pivot 4. A second arm
10 is pivotally connected at a first position C at one end
to the second fixed pivot 6. A third arm 12 is mounted at
one end by a pivot connection 14 at the second end of
the second arm 10, the position of this connection being
indicated as B in Figure 1.

[0079] A first connecting arm 16 is mounted atone end
by a pivot connection 18 at the second end of the first
arm 8, the position of this connection being indicated as
E in Figure 1. The second end of the first connecting arm
is mounted by a pivot connection 20 to the third arm at
a position F spaced from the position B.

[0080] A second connecting arm 22 is mounted atone
end by a pivot connection 24 to the first arm at a position
G spaced from both positions D and E. The second end
of the second connecting arm 22 is mounted by a pivot
connection 26 to the second arm at a position H spaced
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from both positions C and B.

[0081] The pivot connections may be formed by any
suitable means, for example by pins extending through
holes in the arms being pivotally joined.

[0082] Movement of the first arm 8 about the first fixed
pivot 4 and the second arm 10 about the second fixed
pivot 6 causes the third arm 12 to move such that a point
A on the third arm moves between a retracted position
X and an extended position Y. In moving between the
positions X and Y, the point A describes a substantially
straight line. Further movement of the first and second
arms 8, 10 causes the point A to move beyond the ex-
tended position Y and follow an arc to a super-extended
position Z.

[0083] A first exemplary arrangement of the assembly
of Figure 1 has the dimensions set out in Table 1.

Table 1
Dimension of assembly of Figure 1 | Length (mm)
C-D 3250
D-E 3000
C-B 3000
B-A 2925
D-G 1485
C-H 2850
B-F 1250
E-F 1500
G-H 1085
X-Y 2750

[0084] The arrangement of Table 1 provides move-
ment of point A to follow an approximate straight line X
- Y perpendicular to the line joining the fixed pivots at
points C and D, the straight line having a length Cto Y
of 2750 mm and a maximum deviation from a straight
line of 8 mm.

[0085] A second exemplary arrangement of the as-
sembly of Figure 1 has the dimensions setout in Table 2.

Table 2
Dimension of assembly of Figure 1 | Length (mm)
C-D 3250
D-E 3200
C-B 3200
B-A 3200
D-G 1343
C-H 3200
B-F 1535
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(continued)

Dimension of assembly of Figure 1 | Length (mm)

E-F 1615
G-H 1293
XY 2197

[0086] Inthe assembly of Table 2, the second connect-
ing arm 22 is connected to the second arm 10 such that
the distance from point H to point B is zero. The arrange-
ment of Table 2 provides movement of point A to follow
an approximate straight line X - Y perpendicular to the
line joining the fixed pivots at points C and D, the straight
line having a length C to Y of 2197 mm and a maximum
deviation from a straight line of just 5.7 mm.

[0087] A third exemplary arrangement of the assembly
of Figure 1 has the dimensions set out in Table 3.

Table 3
Dimension of assembly of Figure 1 | Length (mm)
C-D 3250
D-E 3200
C-B 3200
B-A 3200
D-G 1387
C-H 3200
B-F 1535
E-F 1615
G-H 1337
XY 3254

[0088] Inthe assembly of Table 3, the second connect-
ing arm 22 is connected to the second arm 10 such that
the distance from point H to point B is zero. The arrange-
ment of Table 2 provides movement of point A to follow
an approximate straight line X - Y perpendicular to the
line joining the fixed pivots at points C and D, the straight
line having a length C to Y of 3254 mm and a maximum
deviation from a straight line of 31.4 mm.

[0089] A fourth exemplary arrangement of the assem-
bly of Figure 1 has the dimensions set out in Table 4.

Table 4
Dimension of assembly of Figure 1 | Length (mm)
C-D 3250
D-E 3200
C-B 3200
B-A 3200
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(continued)

Dimension of assembly of Figure 1 | Length (mm)
D-G 1467
C-H 3200
B-F 1535
E-F 1615
G-H 1417
X-Y 4372

[0090] Intheassembly of Table 3, the second connect-
ing arm 22 is connected to the second arm 10 such that
the distance from point H to point B is zero. The arrange-
ment of Table 2 provides movement of point A to follow
an approximate straight line X - Y perpendicular to the
line joining the fixed pivots at points C and D, the straight
line having a length C to Y of 4372 mm and a maximum
deviation from a straight line of 133.7 mm.

[0091] Turning now to Figures 2a to 2g, there is shown
a sequence of drawings of an assembly in positions be-
tween a retracted position, shown in Figure 2a, and a
super extended position shown in Figure 2g. The com-
ponents of the assembly of Figures 2a to 2g have been
identified using the same reference numerals as used in
relation to Figure 1 and discussed above.

[0092] Referring to Figure 2a, the assembly 2 is shown
in a retracted position held within a frame 102, providing
the mounting for the fixed pivots 4 and 6. The arms of
the assembly are formed to lie within one another when
in the retracted position of Figure 2a, in particular with
the arms having appropriate flat, 'L’-shaped and ‘U’-
shaped forms at portions along their lengths. In this way,
the assembly 2 occupies the minimum amount of space
when in the retracted position.

[0093] The assembly 2 is shown in Figure 2b in a first
partially extended position, with the third arm 12 having
moved away from the fixed pivots 4, 6 and the frame 202,
thatis to the left as viewed in the figure. In the movement
from the position of Figure 2a to the position of Figure
2b, the point A at the end of the third arm 12 is following
a substantially straight line.

[0094] Figure 2c shows the assembly 2 in a second
partially extended position, with the third arm 12 moved
further away from the fixed pivots 4, 6. Again, point A on
the third arm 12 is tracing a substantially straight line from
its position in the retracted position of Figure 2a.

[0095] Similarly, Figure 2d shows the assembly 2 in a
third partially extended position, with the third arm 12 still
further from the fixed pivots 4, 6 and the point A on the
third arm 12 still following a straight line path.

[0096] Figure 2e shows the assembly 2 in its extended
position, that is with the third arm 12 at a position where
the point A is at the end of the straight line path followed
from the retracted position.

[0097] Further movement of the third arm 12 causes
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the point A on the third arm to follow an arcuate path,
that is to move leftwards and upwards, into a partially
super extended position, as viewed in Figure 2f. In this
way, the third arm 12 is both being moved away from and
rotated with respect to the pivots 4,6.

[0098] Finally in this sequence, referring to Figure 2g,
the assembly 2 is shown in the fully super extended po-
sition. In this position, the third arm 12 extends perpen-
dicular to the line extending between the first and second
fixed pivots 4, 6.

[0099] Referring now to Figures 3a to 3e, there is
shown a pair of conjoined assemblies of the general ar-
rangement of the assembly of Figures 1 and 2a to 2g.
The assemblies, generally indicated as 202a and 202b,
have the general configuration of the assembly shown in
Figure 1 and components of the assemblies are indicated
using the reference numerals used in Figure 1. The as-
semblies 202a, 202b are arranged in a parallel orienta-
tion and mounted to a generally rectangular frame 204.
In particular, the frame 204 comprises first and second
upright members 206a and 206b connected by upper
and lower horizontal members 208a and 208b. The up-
right members 206a and 206b provide the first and sec-
ond pivot points 4, 6 for a respective assembly 202a and
202b.

[0100] As shown in Figure 3a, the assemblies 202a
and 202b are in the retracted position and lie within the
members of the frame 204. The arrangement and form
of the members of each assembly 202a, 202b are such
that the members may be accommodated within one an-
other, thereby occupying a minimum volume when in the
retracted position, as shown in Figure 3a.

[0101] Referring in turn to each of Figures 3a to 3e,
the assemblies 202a and 202b are shown in positions
as the assemblies move from the retracted position of
Figure 3a to the extended position of Figure 3e.

[0102] The assemblies 202a and 202b are intercon-
nected in their upper portions by a frame assembly, gen-
erally indicated as 210 and comprising a first, generally
rectangular frame portion 212 and a second, generally
rectangular frame portion 214. The first frame portion 212
is pivotally mounted to the upper end portion, as viewed
in the figures, of the first arm 8 of each of the assemblies
202a, 202b by a simple pin arrangement. The second
frame portion 214 is similarly pivotally mounted to the
upper end portion of the second arm 10. Further, the first
and second frame portions 212, 214 are pivotally con-
nected to each other. In operation, as the firstand second
assemblies 202a, 202b extend from the retracted posi-
tion, the frame assembly 210 unfolds. The frame assem-
bly 210 serves a number of functions. First, it operates
to coordinate the movement of the assemblies 202a and
202b. In particular, the frame assembly 210 ensures that
the assemblies 202a, 202b remain parallel to one anoth-
er. Further, the frame assembly 210 acts to limit the
movement of the assemblies 202a, 202b, in particular
preventing the assemblies from moving past the retract-
ed position, as shown in Figure Ae. Itis to be understood
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that appropriate sizing of the frame assembly 210 allows
the movement of the assemblies 202a, 202b to be re-
stricted in this manner, as required. It will further be un-
derstood that a similar function of controlling and limiting
the movement of the assemblies 202a, 202b may be ob-
tained by having the frame 210 extend between other
components of the assemblies.

[0103] It will be appreciated that the general arrange-
ment shown in Figures 3a to 3e is particularly suitable
for supporting a component between the assemblies
202a, 202b for movement with respect to the frame 204.
[0104] Turning now to Figures 4a to 4f, there is shown
a sequence of drawings of an assembly of an embodi-
ment of the present invention in positions between a re-
tracted position, shown in Figure 4a, and a super extend-
ed position shown in Figure 4f. The components of the
assembly of Figures 4a to 4f have been identified using
the samereference numerals as used inrelation to Figure
1 and discussed above.

[0105] The assembly shown in Figures 4a to 4f has the
same general configuration as that shown in Figures 1
and 2 and described above. However, in the embodiment
of Figures 4a to 4f, the pivotal connection between the
second connecting arm 22 and the second arm 10 coin-
cides with the connection between the second arm 10
and the third arm 12, that is, the positions H and B are
at the same location.

[0106] Referring to Figure 4a, the assembly 2 is shown
in a retracted position between the fixed pivots 4 and 6.
The arms of the assembly are formed to lie within one
another when in the retracted position of Figure 4a, in
particular with the arms having appropriate flat, ’L’-
shaped and ’U’-shaped forms at portions along their
lengths. In this way, the assembly 2 occupies the mini-
mum amount of space when in the retracted position.
[0107] The assembly 2 is shown in Figure 4b in a first
partially extended position, with the third arm 12 having
moved away from the fixed pivots 4, 6, that is to the left
as viewed in the figure. In the movementfrom the position
of Figure 4a to the position of Figure 4b, the point A at
the end of the third arm 12 is following a substantially
straight line.

[0108] Figure 4c shows the assembly 2 in a second
partially extended position, with the third arm 12 moved
further away from the fixed pivots 4, 6. Again, point A on
the third arm 12 is tracing a substantially straight line from
its position in the retracted position of Figure 4a.

[0109] Figure 4d shows the assembly 2 in its extended
position, that is with the third arm 12 at a position where
the point A is at the end of the straight line path followed
from the retracted position.

[0110] Further movement of the third arm 12 causes
the point A on the third arm to follow an arcuate path,
that is to move leftwards and upwards, into a partially
super extended position, as viewed in Figure 4e. In this
way, the third arm 12 is both being moved away from and
rotated with respect to the pivots 4, 6.

[0111] Finally in this sequence, referring to Figure 4f,
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the assembly 2 is shown in the fully super extended po-
sition. In this position, the third arm 12 extends perpen-
dicular to the line extending between the first and second
fixed pivots 4, 6.

[0112] Examples of the use of the assemblies will now
be described.
[0113] Referring to Figures 5a to 5e, there is shown a

solar panel assembly, generally indicated as 302. The
assembly 302 comprises a generally rectangular base
assembly 304, having a foldable leg 306 extending from
each corner thereof to provide stability to the assembly.
[0114] Opposing major sides of the base assembly 304
are each provided with an assembly, 308a, 308b, each
of the general configuration of Figure 1 and Figures 2a
to 2g. The assembly shown in Figures 4a to 4f could also
be used in the solar panel assembly 302, in like manner.
The assemblies 308a, 308b have their first and second
fixed pivots provided by the respective side member of
the base assembly 304.

[0115] The assembly 302 further comprises a solar
panel array 310 comprising a plurality of solar panels
312, hingedly attached to each other, so as to be movable
between a folded position as shown in Figures 5a to 5d
and an extended position shown in Figure 5e.

[0116] The operation of the solar panel assembly 302
in moving from the retracted or stowed position to an
extended position is shown in sequence in Figures 5a to
5e. In particular, in the stowed position, shown in Figure
ba, the assemblies 308a, 308b and the solar panel array
310 liewithin the volume contained by the base assembly
304. The solar panel array 310 is moved from the stowed
position of Figure 5a. As shown in Figures 5b to 5d, move-
ment of the array 310 causes it to be displaced upwards
and rotated relative to the base assembly 304, under the
action of the assemblies 308a, 308b. The solar panel
array 310 may be secured in any position between that
of Figure 5a and Figure 5d, as required for effective op-
eration. As described above, the assemblies 308a, 308b
provide a range of movement that allows the solar panel
array 310 to be moved to a position displaced from and
extending perpendicular to the base assembly 304. How-
ever, in the case of a solar panel array, it is likely to be
preferred that the array is position at an acute angle to
the base assembly, as shown in Figure 5e, for effective
operation.

[0117] Once in the desired position for operation, for
example as shown in Figure 5d, the panels 312 of the
array 310 are unfolded. In particular, the panels 312 are
arranged to unfold under the action of gravity, that is with
the array 310 in the position shown in Figure 5d, gravity
acts to lower and unfold the individual panels 312.
[0118] The assembly 302 is retracted to the stowed
position as shown in the reverse sequence of Figures 5e
to 5a.

[0119] Inoneembodiment, the assemblies 308a, 308b
are mounted on the base assembly 304 so as to be ro-
tatable aboutavertical axis, allowing the solar panel array
310 to be rotated for accurate positioning relative to the



21 EP 2 859 252 B1 22

prevailing position of the sun.

[0120] The general assembly shown ir Figures 5a to
5e may be used in an analogous manner to deploy and
support other components in like manner to the solar
panel array. For example, the general assembly may be
used to deploy and support signs, such as road signs,
screens, such as for use with a projector, or other instal-
lations, particularly for temporary use.

Claims

1. Anassembly (2)for converting motion, the assembly
comprising:

a first arm (8) rotatable at a first position thereon
about a first fixed pivot (4);

a second arm (10) rotatable at a first position
thereon about a second fixed pivot (6), the sec-
ond fixed pivot spaced apart from the first fixed
pivot;

a third arm (12) pivotably connected at a first
position (14) thereon to the second arm (10) at
a second position on the second arm, the sec-
ond position spaced apart from the first position
on the second arm (10);

a first connecting arm (16) extending between
the first arm (8) and the third arm (12), the first
connecting arm (16) pivotably connected to a
second position (18) on the first arm (8) spaced
apart from the first position and pivotably con-
nected to the third arm (12) at a second position
thereon (20) spaced apart from the first position
(14) thereon; and

a second connecting arm (22) extending be-
tween the first arm (8) and the second arm (10),
the second connecting arm (22) pivotably con-
nected to a third position (24) on the first arm (8)
disposed between the first and second positions
thereon and pivotably connected to a third po-
sition (26) on the second arm (10); character-
ized in that the third position on the second arm
(10) coincides with the second position on the
second arm (10), such that the second connect-
ing arm (22) is connected to both the second
and third arms (10, 12).

2. The assembly (2) according to claim 1, wherein the
arms (8, 10, 12, 16, 22) are arranged to be accom-
modated adjacent to one another or within one an-
other when in the retracted position.

3. The assembly (2) according to either of claims 1 or
2, wherein drive is applied to one or both the first and
second arms (8, 10), resulting in motion of the third
arm (12); or wherein drive is applied to the third arm
(12), resulting in motion of the first and second arms
(8, 10).
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10.

The assembly (2) according to any preceding claim,
wherein the first position on the first arm (8) is at or
adjacent an end of the first arm (8); and/or wherein
the first position on the second arm (10) is at or ad-
jacentan end of the second arm (10); and/or wherein
the second position on the second arm (10) is at or
adjacent an end of the second arm (10); and/or
wherein the first position on the third arm (12) is at
or adjacent an end of the third arm (12).

The assembly (2) according to any preceding claim,
wherein the ratio of the length of the first arm (8) to
the distance between the first and second fixed piv-
ots (4, 6) is from 0.5 to 2.0; preferably wherein the
length of the first arm (8) is no greater than the dis-
tance between the first and second fixed pivots (4,
6), preferably wherein the ratio of the length of the
second arm (10) to the distance between the first
and second fixed pivots (4, 8) is from 0.5 to 2.0; pref-
erably wherein the length of the second arm (10) is
no greater than the distance between the first and
second fixed pivots (4, 6).

The assembly (2) according to any preceding claim,
wherein the length of the first and second arms (8,
10) is substantially the same; and/orwherein the
length of the third arm (12) is no greater than the
length of the first and/or the second arms (8, 10),
preferably wherein the lengths of the first, second
and thirdarms (8, 10, 12) are substantially the same.

The assembly (2) according to any preceding claim,
wherein the pivotable connection between the first
connecting arm (16) and the first arm (8) is at or
adjacent an end of the first connecting arm (16);
and/or wherein the pivotable connection between
the first connecting arm (16) and the third arm (12)
is at or adjacent an end of the first connecting arm
(16); and/or wherein the second position on the first
arm (8) is at or adjacent an end of the first arm (8).

The assembly (2) according to any preceding claim,
wherein the ratio of the distance between the first
position and the second position on the third arm
(12) and the distance between the first position and
the said point on the third arm (12) is from 0.1 t0 0.9.

The assembly (2) according to any preceding claim,
wherein the pivotable connection between the sec-
ond connecting arm (22) and the first arm (8) is at or
adjacent an end of the second connecting arm (22);
and/or wherein the pivotable connection between
the second connecting arm (22) and the second arm
(10) is atoradjacentan end of the second connecting
arm (22).

The assembly (2) according to any preceding claim,
wherein the ratio of the distance between the first
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position and the third position on the first arm (8) and
the distance between the first position and the sec-
ond position on the first arm (8) is from 0.1 to 0.9:

The assembly (2) according to any preceding claim,
further comprising means (210) to limit the move-
ment of the third arm (12) with respect to the first and
second fixed pivots (4, 6), preferably wherein the
movement of the third arm (12) is limited to confine
the said arm to move in a straight line, more prefer-
ably wherein the said means (210) comprises a plu-
rality of hinged arm or hinged arm assemblies (212,
214).

An assembly comprising a first component and a
second component, the first component being ar-
ranged for movement with respect to the second
component, wherein an assembly (2) for converting
motion according to any preceding claim is provided
between the first component and the second com-
ponent, operation of the assembly (2) providing
movement of the first component with respect to the
second component; preferably wherein the first com-
ponent is moveable in a linear motion with respect
to the second component between a retracted posi-
tion and an extended position, or wherein the first
component is moveable with respect to the second
component in a pattern that displaces and rotates
the first component with respect to the second com-
ponent.

The assembly according to claim 12, wherein a first
and second assembly (202a, 202b) for converting
motion are provided on opposing sides of the first
component.

The assembly according to either of of claims 12 or
13, wherein the first component is a partition, a road
sign or a solar panel assembly (310), or wherein the
first component and/or the second component are
building structures.

A building comprising:

afirstbuilding portion and a second building por-
tion, the first building portion being moveable
relative to the second building portion between
a retracted position and an extended position;

wherein relative movement between the first and the
second building portions and support of one of the
first and second building portions with respect to the
other of the first and second building portions are
provided by an assembly (2) according to any of
claims 1 to 11.

A solar panel assembly (302), comprising:
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a base assembly (304);
an array of one or more solar panels (310);

wherein the array (310) is connected to the base
(304) by an assembly (2) according to any of claims
1to 11.

Patentanspriiche

Anordnung (2) zur Bewegungsumwandlung, wobei
die Anordnung Folgendes aufweist:

einen ersten Arm (8), der an einer ersten Posi-
tion daran um einen ersten festen Drehpunkt (4)
drehbar ist;

einen zweiten Arm (10), der an einer ersten Po-
sition daran um einen zweiten festen Drehpunkt
(6)drehbarist, wobeider zweite feste Drehpunkt
von dem ersten festen Drehpunkt beabstandet
ist;

einen dritten Arm (12), der an einer ersten Po-
sition (14) daran mit dem zweiten Arm (10) an
einer zweiten Position an dem zweiten Arm
schwenkbar verbunden ist, wobeidie zweite Po-
sition von der ersten Position an dem zweiten
Arm (10) beabstandet ist;

einen ersten Verbindungsarm (16), der zwi-
schen dem ersten Arm (8) und dem dritten Arm
(12) verlauft, wobei der erste Verbindungsarm
(16) mit einer zweiten Position (18) an dem ers-
ten Arm (8), die von der ersten Position beab-
standet ist, schwenkbar verbunden ist und mit
dem dritten Arm (12) an einer zweiten Position
daran (20), die von der ersten Position (14) da-
ran beabstandet ist, schwenkbar verbunden ist;
und

einen zweiten Verbindungsarm (22), der zwi-
schen dem ersten Arm (8) und dem zweiten Arm
(10) verlauft, wobei der zweite Verbindungsarm
(22) mit einer dritten Position (24) an dem ersten
Arm (8), die zwischen der ersten und der zweiten
Position daran angeordnet ist, schwenkbar ver-
bunden ist und mit einer dritten Position (26) an
dem zweiten Arm (10) schwenkbar verbunden
ist; dadurch gekennzeichnet, dass die dritte
Position an dem zweiten Arm (10) mit der zwei-
ten Position an dem zweiten Arm (10) zusam-
menfallt, so dass der zweite Verbindungsarm
(22) sowohl mit dem zweiten als auch dem drit-
ten Arm (10, 12) verbunden ist.

Anordnung (2) nach Anspruch 1, wobei die Arme (8,
10, 12, 16, 22) angeordnet sind, um in der zurlick-
gezogenen Stellung nebeneinander oderineinander
untergebracht zu sein.

Anordnung (2) nach einem der Anspriiche 1 oder 2,
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wobei auf den ersten oder den zweiten Arm (8, 10)
oder beide Antriebskraft angewendet wird, was zur
Bewegung des dritten Arms (12) fihrt; oder wobei
auf den dritten Arm (12) Antriebskraft angewendet
wird, was zur Bewegung des ersten und des zweiten
Arms (8, 10) flhrt.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei die erste Position an dem ersten Arm
(8) an einem oder angrenzend an ein Ende des ers-
ten Arms (8) ist; und/oder wobei die erste Position
andem zweiten Arm (10) an einem oder angrenzend
an ein Ende des zweiten Arms (10) ist; und/oder wo-
bei die zweite Position an dem zweiten Arm (10) an
einem oder angrenzend an ein Ende des zweiten
Arms (10) ist; und/oder wobei die erste Position an
dem dritten Arm (12) an einem oder angrenzend an
ein Ende des dritten Arms (12) ist.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei das Verhaltnis der Lange des ersten
Arms (2) zum Abstand zwischen dem ersten und
dem zweiten festen Drehpunkt (4, 6) von 0,5 bis 2,0
betragt; wobei vorzugsweise die Lange des ersten
Arms (8) nichtgroRRer als der Abstand zwischen dem
ersten und dem zweiten festen Drehpunkt (4, 6) ist,
wobei vorzugsweise das Verhaltnis der Lange des
zweiten Arms (10) zu dem Abstand zwischen dem
ersten und dem zweiten festen Drehpunkt (4, 6) von
0,5 bis 2,0 betragt; wobei vorzugsweise die Lange
des zweiten Arms (10) nicht groRer als der Abstand
zwischen dem ersten und dem zweiten festen Dreh-
punkt (4, 6) ist.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei die Lange des ersten und des zwei-
ten Arms (8, 10) im Wesentlichen die gleiche ist;
und/oder wobeidie Lange desdritten Arms (12) nicht
groRer als die Lange des ersten und/oder des zwei-
ten Arms (8, 10) ist, wobei vorzugsweise die Lange
des ersten, des zweiten und des dritten Arms (8, 10,
12) im Wesentlichen die gleiche ist.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei die schwenkbare Verbindung zwi-
schen dem ersten Verbindungsarm (16) und dem
ersten Arm (8) an einem oder angrenzend an ein
Endedes ersten Verbindungsarms (16) ist; und/oder
wobei die schwenkbare Verbindung zwischen dem
ersten Verbindungsarm (16) und dem dritten Arm
(12) an einem oder angrenzend an ein Ende des
ersten Verbindungsarms (16) ist; und/oder wobeidie
zweite Position an dem ersten Arm (8) an einem oder
angrenzend an ein Ende des ersten Arms (8) ist.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei das Verhaltnis des Abstands zwi-
schen der ersten Position und der zweiten Position
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an demdritten Arm (12) und des Abstands zwischen
der ersten Position und dem genannten Punkt an
dem dritten Arm (12) von 0,1 bis 0,9 betragt.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei die Schwenkverbindung zwischen
dem zweiten Verbindungsarm (22) und dem ersten
Arm (8) an einem oder angrenzend an ein Ende des
zweiten Verbindungsarms (22) ist; und/oder wobei
die schwenkbare Verbindung zwischendem zweiten
Verbindungsarm (22) und dem zweiten Arm (10) an
einem oder angrenzend an ein Ende des zweiten
Verbindungsarms (22) ist.

Anordnung (2) nach einem der vorhergehenden An-
spriche, wobei das Verhaltnis des Abstands zwi-
schen der ersten Position und der dritten Position an
dem ersten Arm (8) und des Abstands zwischen der
ersten Position und der zweiten Position an dem ers-
ten Arm (8) von 0,1 bis 0,9 betragt.

Anordnung (2) nach einem der vorhergehenden An-
spriiche, die ferner ein Mittel (210) zum Begrenzen
des Bewegens des dritten Arms (12) mit Bezug auf
den ersten und den zweiten festen Drehpunkt (4, 6)
aufweist, wobei vorzugsweise das Bewegen des
dritten Arms (12) begrenzt ist, um den genannten
Arm auf das Bewegen in einer geraden Linie zu be-
schranken, wobei mehr vorzugsweise das genannte
Mittel (210) mehrere angelenkte Arme oder ange-
lenkte Armanordnungen (212, 214) aufweist.

Anordnung, die eine erste Komponente und eine
zweite Komponente aufweist, wobei die erste Kom-
ponente zum Bewegen mit Bezug auf die zweite
Komponente angeordnet ist, wobei zwischen der
ersten Komponente und der zweiten Komponente
eine Anordnung (2) zur Bewegungsumwandlung
nach einem der vorhergehenden Anspriche bereit-
gestellt ist, wobei der Betrieb der Anordnung (2) das
Bewegen der ersten Komponente mit Bezug auf die
zweite Komponente ergibt; wobei vorzugsweise die
erste Komponente in einer linearen Bewegung mit
Bezug auf die zweite Komponente zwischen einer
zuruckgezogenen Position und einer ausgezogenen
Position bewegbar ist oder wobei die erste Kompo-
nente mit Bezug aufdie zweite Komponente ineinem
Muster bewegbar ist, das die erste Komponente mit
Bezug auf die zweite Komponente verlagert und
dreht.

Anordnung nach Anspruch 12, wobei eine erste und
eine zweite Anordnung (202a, 202b) zur Bewe-
gungsumwandlung an gegenlberliegenden Seiten
der ersten Komponente bereitgestellt sind.

Anordnung nach einem der Anspriiche 12 oder 13,
wobei die erste Komponente eine Trennwand, ein
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Verkehrsschild oder eine Solarmodulanordnung
(310) ist oder wobei die erste Komponente und/oder
die zweite Komponente Gebaudekonstruktionen
sind.

Gebaude, das Folgendes aufweist:

einen ersten Gebaudeteil und einen zweiten Ge-
baudeteil, wobei der erste Gebaudeteil relativ
zu dem zweiten Gebaudeteil zwischen einer zu-
rickgezogenen Position und einer ausgezoge-
nen Position bewegbar ist;

wobei ein relatives Bewegen zwischen dem ersten
und dem zweiten Gebaudeteil und die Abstltzung
von einem des ersten und zweiten Gebaudeteils mit
Bezug auf den anderen des ersten und zweiten Ge-
baudeteils von einer Anordnung (2) nach einem der
Anspriche 1 bis 11 bereitgestellt werden.

Solarmodulanordnung (302), die Folgendes auf-
weist:

eine Basisanordnung (302);
eine Aufstellung von einem oder mehr Solarmo-
dulen (310);

wobei die Aufstellung (310) durch eine Anordnung
(2) nach einem der Anspriiche 1 bis 11 mitder Basis
(304) verbunden ist.

Revendications

1.

Ensemble (2) pour convertir un mouvement, I'en-
semble comprenant :

un premier bras (8) pivotable en correspondan-
ce d’'une premiere position sur celui-ci autour
d’un premier pivot fixe (4) ;

un deuxiéme bras (10) pivotable en correspon-
dance d’une premiére position sur celui-ci
autour d’un deuxiéme pivot fixe (6), le deuxiéme
pivot fixe étant espacé du premier pivot fixe ;
un troisi&€me bras (12) raccordé de maniéere pi-
votable en correspondance d’une premiére po-
sition (14) sur celui-ci au deuxiéme bras (10) en
correspondance d’une deuxiéme position sur le
deuxiéme bras, la deuxiéme position étant es-
pacée de la premiére position sur le deuxieme
bras (10) ;

un premier bras de raccordement (16) s’éten-
dant entre le premier bras (8) etle troisiéme bras
(12), le premier bras de raccordement (16) rac-
cordé de maniére pivotable a une deuxiéme po-
sition (18) sur le premier bras (8) espacée de la
premiere position et raccordé de maniére pivo-
table au troisiéme bras (12) en correspondance
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d’une deuxieme position sur celui-ci (20) espa-
cée de la premiére position (14) sur celui-ci ; et
un deuxiéme bras de raccordement (22) s’éten-
dant entre le premier bras (8) et le deuxieme
bras (10), le deuxiéme bras de raccordement
(22) raccordé de maniere pivotable a une troi-
siéme position (24) sur le premier bras (8) dis-
posé entre les premiére et deuxiéme positions
sur celui-ci et raccordé de maniére pivotable a
une troisiéme position (26) sur le deuxiéme bras
(10) ; caractérisé en ce que la troisieme posi-
tion sur le deuxiéme bras (10) coincide avec la
deuxieme position sur le deuxiéme bras (10), de
telle sorte que le deuxiéme bras de raccorde-
ment (22) est raccordé a la fois aux deuxiéme
et troisieme bras (10, 12).

Ensemble (2) selon la revendication 1, ou les bras
(8,10,12, 16, 22) sont agencés pour étre logés cote
a cote ou al'intérieur des uns et des autres lorsqu’ils
se trouvent dans la position rétractée.

Ensemble (2) selon 'une ou l'autre des revendica-
tions 1 ou 2, ol une commande est appliquée a 'un
ou aux deux des premier et deuxieme bras (8, 10),
avec pour conséquence le mouvement du troisiéme
bras (12) ; ou ol une commande est appliquée au
troisiéme bras (12), avec pour conséquence le mou-
vement des premier et deuxiéme bras (8, 10).

Ensemble (2) selon une quelconque revendication
précédente, ol la premiére position sur le premier
bras (8) est en correspondance ou a c6té d’une ex-
trémité du premier bras (8) ; et/ou ou la premiere
position sur le deuxiéme bras (10) est en correspon-
dance ou a cbté d’'une extrémité du deuxiéme bras
(10) ; et/ou ou la deuxieéme position sur le deuxiéme
bras (10) est en correspondance ou a cbté d’'une
extrémité du deuxiéme bras (10) ; et/ou ou la pre-
miére position sur le troisieme bras (12) est en cor-
respondance ou a c6té d’'une extrémité du troisiéme
bras (12).

Ensemble (2) selon une quelconque revendication
précédente, ou le ratio de la longueur du premier
bras (8) par rapport a la distance entre les premier
et deuxiéme pivots fixes (4, 6) se situe entre 0,5 et
2,0 ; de préférence ou la longueur du premier bras
(8) ne dépasse pas la distance entre les premier et
deuxiéme pivots fixes (4, 6), de préférence ou le ratio
de la longueur du deuxiéme bras (10) par rapport a
ladistance entre les premier etdeuxiéme pivots fixes
(4, 6) se situe entre 0,5 et 2,0 ; de préférence ou la
longueur du deuxiéme bras (10) ne dépasse pas la
distance entre les premier et deuxiéme pivots fixes
(4, 6).

Ensemble (2) selon une quelconque revendication
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précédente, ol lalongueur des premier etdeuxiéme
bras (8, 10) est substantiellement la méme ; et/ou
ol la longueur du troisieme bras (12) ne dépasse
pas la longueur du premier et/ou du deuxiéme bras
(8, 10), de préférence ou les longueurs des premier,
deuxiéme et troisieme bras (8, 10, 12) sont substan-
tiellement les mémes.

Ensemble (2) selon une quelconque revendication
précédente, ou le raccord pivotable entre le premier
bras de raccordement (16) et le premier bras (8) est
en correspondance ou a c6té d’une extrémité du pre-
mier bras de raccordement (16) ; et/ou ou le raccord
pivotable entre le premier bras de raccordement (16)
et le troisieme bras (12) est en correspondance ou
a coté d’'une extrémité du premier bras de raccorde-
ment (16) ; et/ou ou la deuxi€me position sur le pre-
mier bras (8) est en correspondance ou a c6té d’'une
extrémité du premier bras (8).

Ensemble (2) selon une quelconque revendication
précédente, ou le ratio de la distance entre la pre-
miére position et la deuxiéme position sur le troisie-
me bras (12) et la distance entre la premiére position
et ledit point sur le troisieme bras (12) se situe entre
0,1et0,9.

Ensemble (2) selon une quelconque revendication
précédente, ol le raccord pivotable entre le deuxie-
me bras de raccordement (22) et le premier bras (8)
est en correspondance ou a c6té d’une extrémité du
deuxiéme bras de raccordement (22) ; et/ou ol le
raccord pivotable entre le deuxieme bras de raccor-
dement (22) et le deuxiéme bras (10) est en corres-
pondance ou a cdté d’une extrémité du deuxiéme
bras de raccordement (22).

Ensemble (2) selon une quelconque revendication
précédente, ou le ratio de la distance entre la pre-
miére position et la troisi€me position sur le premier
bras (8) et la distance entre la premiére position et
la deuxieme position sur le premier bras (8) se situe
entre 0,1 et 0,9.

Ensemble (2) selon une quelconque revendication
précédente, comprenant en outre des moyens (210)
pour limiter le mouvementdu troisiéme bras (12) par
rapport aux premier et deuxiéme pivots fixes (4, 6),
de préférence ol le mouvement du troisiéme bras
(12) est limité afin de confiner ledit bras pour qu’il se
déplace en ligne droite, mieux encore ol lesdits
moyens (210) comprennent une pluralité de bras ar-
ticulés ou d’ensembles de bras articulés (212, 214).

Ensemble comprenant un premier composant et un
deuxiéme composant, le premier composant étant
agencé a des fins de mouvement par rapport au
deuxiéme composant, ol un ensemble (2) pour con-
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vertir un mouvement selon une quelconque reven-
dication précédente est prévu entre le premier com-
posant et le deuxiéme composant, le fonctionne-
ment de 'ensemble (2) prévoyant le mouvement du
premier composant par rapport au deuxiéme
composant ;de préférence ol le premier composant
est mobile dans un mouvement linéaire par rapport
au deuxiéme composant entre une positionrétractée
et une position déployée, ou ou le premier compo-
sant est mobile par rapport au deuxiéme composant
dans un modéle quidéplace et pivote le premier com-
posant par rapport au deuxi€me composant.

Ensemble selon la revendication 12 ou un premier
et un deuxiéme ensemble (202a, 202b) pour con-
vertir un mouvement sont prévus sur des cotés op-
posés du premier composant.

Ensemble selon 'une ou l'autre des revendications
12 ou 13, ou le premier composant est une sépara-
tion, un panneau de signalisation ou un ensemble
de panneau solaire (310), ou ou le premier compo-
sant et/ou le deuxiéme composant sont des structu-
res de batiment.

Batiment comprenant :

une premiére partie de batiment et une deuxie-
me partie de batiment, la premiére partie de ba-
timent étant mobile par rapport a la deuxieme
partie de batiment entre une position rétractée
et une position déployée ;

ou le mouvement relatif entre les premiére et deuxié-
me parties de batiment et le soutien de l'une des
premiere et deuxieme parties de batiment par rap-
port a 'autre des premiere et deuxiéme parties de
batiment sont fournis par un ensemble (2) selon une
quelconque des revendications 1 a 11.

Ensemble de panneau solaire (302), comprenant :

un ensemble de base (304) ;
une matrice d’'un ou de plusieurs panneaux so-
laires (310) ;

ol la matrice (310) estraccordée a la base (304) par
un ensemble (2) selon une quelconque des reven-
dications 14 11.
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71512300
MOZGASATALAKITO SERENDEZES
STABADALMI IGENYRONTOK

1. Szerkezel (2} mozgds dtalakitdsdns, amely magdban foglal:

eqy eisd karl {B), amely sgy rajta 18v8 eisd halven forgathatd egy olsd régeitett
forgdosap (4 kel

sgy madsodik kart (10), amely agy rajte 1$v8 elss halyen forgathatd egy miscdik
rogzitett forgbesap (B) kérd, amely mésodik rogsitett forgdesap Rizonyos tivolsdgban
helyezkadik o az oisd rdgaitent forpbesantdl;

sgy harmadik kart {12}, amely agy rajta 1&eé lsd habven {14) elforgathatéan van
csatlakoztatva & mdsodik karboz (10} egy, & mésodik karon 1év8 masadik halven, amely
rrtsodiic hely bizonwos tavolsdgban helverkedik o 3 mdsodik karon {10) Iavé alsd
hakytdi:

terfed ki, amely elsl doszaksifkar {18) elforgathatoan van csatlakoztatva 8ay, 8z glsd
karon {8} levd mascdik helyhez (IB), smely az olsd helvtdl izonyos tvolssghban
helyezkadik of, és elforgathatdan var csstiakortatve & harmadik karhoz {12} wgy raita
lgvd mdsodik helven {20}, amely 2 rajte $vd elsd helytdl (14) bizonyos tavolsdgban
helvarkadi gl 8

sy mdsodik SsszekdtBlart (22}, amely az olsd kar {8) & 8 mésodlic kar {1
kadtt terjed ki, amely mdsodik dssrekéitkar (32) elforgathatdan van ceatfakortatva
agy, ax elsd karon (8) 168, rafta ax elsd & » mdsodik hely kazatt aihalversit harmadik
halyhez (24}, &5 effcrgathatdsn van csatlakortatvas & masodil karon (10) 8vé harmadik
helvher (26);

azzal jellemerve, hogy & mdsodic karon (10} BvE harmadic hely envheesik a
masedik karen {10) K8 masedik hellyel, Ggvhogy 8 mibsodik Sssrakitdlar {32} s
mdsodik €5 & harrmadik karhes (10, 121 is coatiakoztatva van.

2. Az 1. igdnypont szerintl srerkezet (3), amelyben & kavok (8, 10, 12, 18, &%
tgy vannak besilitva, bogy Ossxecsukott helyretben agyrras melistt vagy egymésban
tudianak sthabrscikadni,

3. Az 1, vagy u 2. igdnypont szedintl szerieset (2), amelvben ar alsd d¢ a mdsadik
kar {8, 10) kdzill 8z egylk vagy mindkettd meghajtdst kap, ami eldidési a harmadit kar
{12} mozgdsdt; vagy amelyben & harmadik kar (12) maghaitast kap, ami olfidds ae elsé
&5 3 madsodik kar {8, 10} mozgdsst,

4. Az olfzd igdnvpordok barmslvike szarintl srarkezet {2}, amualyben az slsd karon



{8) 1&vd alsd hely ax elsd kar (8) egyik végdn vagy ammak kdxeidben van Ssfvagy
amalyben 8 masodik karon (10} 8v8 olsd hely a mdsodik kar {10 agvik vigén vagy
armak kizeldben van; dsfvagy amelyben a mdsodik karon (10) vE masodik haly a
ndsodik kar (10} sgvik végdn vagy anosk kizeléhen vam: gs/vagy amalvben 8 harmadik
Karon {12} levd elsd haly & harmadik ke (12) agyik végén vagy annak kizeldben van.

¥ Az sl&8 ipdnypontok bdrveiviics svaringl soerkezet (23, amalvben ax osd kar
{8 hosswdnek ar alsd ds 2 misodik rogeitett forgdesap (4, §) kxRl tvolsighoz
viszonyitolt ardnvs 0,530 amelvben alfnvds mddon gz o8 kar {8} boszza ngm
nagyobb, mint 8 alsd és & masodik rdgeitett forghcsap {4, 8) kSebt tavolsdg; amelyben
aldnyds mddon & masodik kar (10} hosszdnak a2 sisd 85 3 madsodik rageitett forgdesan
(4, §) klelil tSunlsdghon visronyltolt ardnya 0.5-2,0; amelvben sifovls médon a
idsodik kaar (10) hossza nam nagyobb, oint az ¢isd é8 3 mdsodik réigaitett forgdosap {4,
8 kieattl tdvladg,

8. Az olded fgenypontok bdrmelvike szenintl szerkaset {3}, amelyban az ¢lsb & 8
masodik kar (8, 10) boss2a nagyidbdl azonos; defvagy amelyben a harmadik kar (123
hossza neim magyebb, mint sz elsé ds/vagy & mdsodik kar (8, 18} hossza; smelvhen
alfnyds modon sz elsf, @ midsodis & o harmadik kar (8, 10, 13} hossse nagvishbd
AIONOS.

oAz elfxd igdnvpontok bdrmelvike seenint srevkezet (2), amalvben az eled
Osszekitflar {18) s ax alsd kar (8) kiuoth elorgsthatd csatiakozis a2 oind
Ssszekdtdiar {18} agyik végdn vagy annak kSraiében van; gsivagy amelyben ax alsd
SeorekdtShar (16) ds » harmadik ker {12) k&MY siforpathate csabiakonds e ol
Osszekdt@lar (18) egyll végdén vagy ammak kdzelében van; Ss/vagy amshvban ay aled
karon {8} 1wl misodil hely az 2isd kar (8) egvik vigsn vagy annak kbreléban van,

8. Az oldzd igdnypontok bérmelyike seerinti sserkezst (2), amsedyben 8 harmadis
Raren (12} el elsd hely &5 mdsodik haly kdzdtt tdvolsdonal & harmadik karon {12}
vl sled baly ds & pont kSzoth tdvolsdghor viszonyitett ardnya 9,109,

B Az sz igénypontol bdrmelyike szevinti sserkezet (23, amelvben § misadis
Gsszekdtlkar (2} & ax olsd lar (8) kxSt oforgathatd csatiskozds a mdsodik
duszekdtikar (32} egyik végdn vagy annak kdzaldhen van; Ss/vagy amebvben & mésodik
Gssxekdtdlar {(22) €s & mdsodik kar (10} kézél efforgathetd csatiakozds a masodik
SoszekdtSlar {32} sgyik végdn vaay annak kivaidben van.

10, Az a2l igenypontok birmalyike srerintl szerkeset (2), amalvben ar elsd
karon () evd alsd hely ds harmadik hely kdzatti tdvolsdanak s alsd karon (81 6vé slsd
haly ¢ midsodik hely kaebttl tdvolsdghor viszonyitaty ardnys 0,1-0,9.

11, Az oldad fgsnypontol bdemslytie szerintl srerkezst (2), amely magéban foglat
tovdbhd egy esskézt (210}, hogy hatdrslia a harmadik kamak (13} 3¢ alsd & a midsodik
régzitatt forgdesaphoe (4, ) visronyltolt morgdsat, tovibbs sidnyls mddon 8 baranadik



kar (12} mozgdss dgy van hatdrobva, hogy a kart egvengs vonaiban vald MORHasTa
kényszeritse, €5 méy aifnydsebh mddon e ox eszidz (310} bk csuldds karbst Vagy
csukitskar-searkarstbdl {242, 214) §L.

13, Srarkezet, amely magdban foglal egy slsd komponenst &8 egy misodik
komponanst, amaely alsd komponans Ugy van elbelverve, hogy 8 masodik komoaonanshas
képest mozogni tudion, amely oisd ds mdsodik komponsns kOBt van ey, ar oiéad
igénypontok birmelyike szerintl mezgdsdtalakits serkezet (23, amsly srarkezetnek {3} &
mikidése biztositfe ax olsd bomponensnek 3 mdsodik komponensher viszanyitatt
mozgdsat; tovabbd allinvds mddon gz ¢lsd komponens & masodik komponanshas képest
2oy OQsseacsuloll 85 gy nyltoll halyzel késéil egvenes vonald moxgdssal mozgathata,
vagy az elsd komponany a mdsadik kamponenshez képest agy minta szerint rriczgathabs,
amelvhern ax glsd komponens & mésodik komponensher Képast shmazdid ds sifordul,

130 & 12, igenypont szerntl scerkerst, ameivben ooy 88 £ egy misodik
mozgasstalakitd szerkezet (023, 203b) &1 rendellexdsre ar olsd Romponans kdt
sltentdtes oldaldn,

14,8 12, vagy & 13, igénypont szenintl szerkeset, amelvben 8z ¢isd komponens
ogy elvilasetafal, egy jeledtabla vagy egv napelemtdbls szerkeset {3103, vagy amelyben
a2 wisd kovoponens du/vagy & misodik komponens épilaisrarkerat! slamelk,

18, Eplist, amely magaban foglal:

ggy olsd epliletrésyt dv agy mdsodik Splletrészt, amely alsd dptletrésy 1 masadik
epliletrdszher képest egy Ssoracsukol! 88 agy nyvitolt helyzet kEedtt rgzgathatd;

tovabbd az =fsd ds 2 mdsodk éplletrész egymibsher viszonyltatt mozgdsds,
valarint ax eled a5 @ mdsodiv dpliletrése k&l a2 sgyiknel ax olsd ds & méseaic
epiiietrasr kdxtl a2 masikhor képest toetdnd tertdsdt egv, ar 111, dnypantok
barmalyike szarinti szerkeset {2) Matositia,

16, Napslemiabids szerkezst (302}, amely magdben foglal

Say alapscerkezstet {308);

BEY vagy tOLh napelamiabladbsl &l rendsrert (310}

amaly rendszert (310] ey, ar 111, igdnypontok bdrmehvike szerintl srarkezst {23
csatiakostatia sz slaphor (304),

{& meghatalrazott)
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