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(54) Ball-shaped puzzle

(57) Ball-shaped puzzle comprising a spherical element (1) and a plurality of movable puzzle elements (3) which all
have substantially the same size and shape, the movable puzzle elements being slidably mounted on the outside of the
spherical element for being movable between a plurality of predetermined positions on the outside of the spherical
element, the movable puzzle elements taking up a given space during movement between any two of said positions,
characterized in that the spherical element is fully composed of parts which are fixed with respect to each other and
which are all located outside said space.
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Description

[0001] The present invention relates to a ball-shaped puzzle according to the preamble of the first claim.
[0002] In FR-A-2797195 a ball-shaped puzzle is described of which the surface is composed by movable parts. The
puzzle has the structure of a soccer ball with curved pentagon and hexagon elements. One of the hexagon elements is
removable and the others are slidable along a trajectory. The pentagon elements can be depressed towards the inside
of the puzzle to enable the hexagon elements to pass upon movement from one position on the trajectory to another.
[0003] The puzzle known from FR-A-2797195 however has the disadvantage that it is difficult to manipulate. In order
to be able to slide one hexagon element from one position to another, the user has to depress the two adjacent pentagon
elements at the same time.
[0004] It is an aim of the present invention to provide a ball-shaped puzzle which is easier to manipulate.
[0005] This aim is achieved according to the invention with a ball-shaped puzzle showing the technical characteristics
of the characterising part of the first claim.
[0006] The ball-shaped puzzle of the invention comprises a spherical element and a plurality of movable puzzle
elements which all have substantially the same size and shape. The movable puzzle elements are slidably mounted on
the outside of the spherical element for being movable between a plurality of positions on the outside of the spherical
element. During the movement from one position to the other, the movable puzzle elements take up a given space. The
movement is accommodated by the fact that the spherical element is fully composed of parts which are fixed with respect
to each other and which are all located outside the space taken up by the movable puzzle elements during movement.
[0007] Because spherical element is fully located outside the space needed for movement of the movable puzzle
elements, there is no longer a need to move parts out of the way of the movable puzzle elements when these are slid
from one position to another. As a result, the user only has to manipulate the movable puzzle element for moving it from
one position to another, which is a lot easier with respect to the prior art puzzle.
[0008] Furthermore, this has the advantage that the slidably mounted puzzle elements can become the only puzzle
elements which are movably mounted on the spherical element. There is no longer a need for elements which can be
depressed for enabling the sliding of the movable puzzle elements. This can greatly reduce the complexity of the
construction of the ball-shaped puzzle.
[0009] In a preferred embodiment of the ball-shaped puzzle of the invention, at least one of the movable puzzle
elements is removably mounted on the puzzle to create an empty position and enable the other movable puzzle elements
to be moved one by one for solving the puzzle. This removable puzzle element is replaced after the user has solved the
puzzle, to fix the position of the other movable puzzle elements. Alternatively, the number of movable puzzle elements
may also be less than the number of positions, so that always at least one empty position is present.
[0010] In a preferred embodiment of the ball-shaped puzzle of the invention, the plurality of positions which can be
taken up by the movable puzzle elements is defined by the corners of a polyhedron, such as for example a dodecahedron,
a tetradecahedron, an icosahedron, an icositetraheron, a triacontahedron, an icosidodecahedron, a hexecontahedron
or other.
[0011] In a preferred embodiment of the ball-shaped puzzle of the invention, the slidable mounting is provided by a
plurality of grooves in the outer surface of the spherical element, in which hooked portions of the movable puzzle elements
engage. This has the advantage that the spherical element can be constructed as a single-piece moulded body in a
plastics material. The spherical element may also be constructed in other materials known to the person skilled in the
art, and may be composed of multiple separate parts.
[0012] The outside surface of the ball-shaped puzzle of the invention may be substantially completely formed by
movable puzzle elements. In other embodiments, the outside surface may be formed by a combination of fixed and
movable puzzle elements. In this case, the movable puzzle elements and the fixed puzzle elements mainly extend in
different, concentric spherical planes so that the fixed puzzle elements enable passage of the movable puzzle elements.
The fixed puzzle elements may be countersunk with respect to the movable puzzle elements or vice versa. The fixed
elements may be unitary with the spherical element in the moulded construction described above, or they may be formed
by separate elements which are fixed onto a core, which may be done by screwing, glueing, bonding or any other fixing
method known to the person skilled in the art. In the latter case, the fixed and movable surface elements preferably have
layered structures which fit into each other, so that the fixed puzzle elements hold the movable puzzle elements on the
puzzle. Suitable shapes for the combination of fixed and movable puzzle elements are respectively for example: regular
pentagons and regular hexagons (soccer ball), regular stars and regular hexagons, or any other combination of com-
plementary shapes known to the person skilled in the art.
[0013] The invention will be further elucidated by means of the following description and the appended figures.

Figure 1 shows a first embodiment of a ball-shaped puzzle according to the invention.
Figure 2 shows a second embodiment of a ball-shaped puzzle according to the invention.
Figure 3 shows a cross-section of the spherical element of the embodiment of figure 2.
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Figure 4 shows a cross-section, a perspective view and a top view of one of the fixed puzzle elements of the
embodiment of figure 2.
Figure 5 shows a top view, a cross-section and a perspective view of one of the movable puzzle elements of the
embodiment of figure 2.
Figure 6 shows a top view, a cross-section and a perspective view of the removable puzzle element of the embodiment
of figure 2.
Figure 7 shows a cross-section of part of the ball-shaped puzzle of figure 2.
Figure 8 shows a top view, a cross-section and a perspective view of one of the movable puzzle elements of the
embodiment of figure 1.
Figure 9 shows a cross-section of part of the ball-shaped puzzle of figure 1.

[0014] The ball-shaped puzzles shown in the figures are ball-shaped and have an outer surface comprising movable
parts, formed by the top faces of movable puzzle elements which are slidably mounted on a spherical element. The
combination of the shape of the movable puzzle elements and the way in which they are mounted on the outside of the
spherical element makes it possible to move the puzzle elements without being disengaged from the spherical element.
The outer surface of the puzzle is provided with an image of any kind, which can be assembled by the user by sliding
the movable parts. Due to the three-dimensional structure of the puzzles and the fact that the movable parts are slidable
in multiple directions, the puzzles can have a high complexity.
[0015] The ball-shaped puzzle of figure 1 comprises a spherical element 1 in the outside of which a trajectory 2 is
provided. A plurality of movable puzzle elements 3, which all have substantially the same size and shape, are slidably
mounted in the trajectory 2 on the outside of the spherical element 1. Thus, the movable puzzle elements 3 are movable
between a plurality of positions on the outside of the spherical element. During movement between any two of these
positions, the movable puzzle elements take up a given space, which is defined by their shape and size. The space for
the movement between two adjacent positions is indicated in figure 1 by the shaded area 4. Therefore, so as not to
hamper this movement, the spherical element 1 is fully composed of parts which are fixed with respect to each other
and which are all located outside this space.
[0016] The ball-shaped puzzle of figure 1 looks a lot like a soccer ball, or-in mathematical terms - a truncated icosa-
hedron drawn on a sphere. The outside of the puzzle is made up of twenty hexagonal elements 6 and twelve pentagonal
elements 5, the hexagonal elements 6 forming the movable puzzle elements 3 and the pentagonal elements 5 being
formed by uncovered parts of the outside surface of the spherical element 1. Among the twenty hexagonal elements 6,
one (not shown) is removably mounted, for example by means of a screw, so that a vacant position is created which
can be used for sliding the other hexagonal elements 6 one by one in an effort to solve the puzzle. The trajectory 2,
which is shown in broken lines, has the shape of a dodecahedron to guide the hexagonal elements 6 one by one from
their original position to the vacant position. The positions of the hexagonal elements 6 correspond to the corners of the
dodecahedron. As a result, each of the hexagonal elements 6 can be moved in three different directions and the vacant
position can be filled by one of three different hexagonal elements 6. This adds to the complexity of solving the puzzle.
[0017] Figure 8 shows one of the hexagonal elements 6 of the embodiment of figure 1. The hexagonal element 6 has
a bent shape and is slightly concave to facilitate the sliding over the outer surface of the spherical element 1. It comprises
a larger top layer 7 and a smaller bottom layer 8, which is shaped such that the hexagonal element 6 can pass in between
each two pentagonal elements 5, which protrude on the outside of the spherical element 1 as shown in figure 9. This
bottom layer 8 also has a hexagonal shape, rotated 90° with respect to that of the top layer 7. The width of the bottom
layer 8 corresponds to the shortest distance between two pentagonal elements 5, so that it can pass in between them.
By this shape, the bottom layer 8 has three pairs of parallel guides, formed by the sides of the hexagonal shape, each
pair being oriented according to one of the sliding directions of the hexagonal element 6. This construction functions to
prevent that the hexagonal element can be rotated about its height axis when it is moved from one position to the other,
which can add to the complexity of solving the puzzle: the user has to slide the hexagonal element 6 around a pentagonal
element 5 in order to turn it 60° to the left or to the right.
[0018] On the bottom side of the hexagonal element 6, a cone-shaped hooked member 9 is provided, which engages
in grooves 10 of the trajectory 2 in the outside of the spherical element 1. These grooves 10 have a profile which surrounds
the cone-shaped hooked member, so that undesired removal of the hexagonal element 6 from the spherical element 1
can be prevented.
[0019] As shown in figure 9, the spherical element 1 has a single-piece construction. The pentagonal elements 5
comprise one layer, which is unitary with the remainder of the spherical element 1, and has about the same thickness
as the bottom layer 8 of the movable hexagonal elements 6. The spherical element 1 can for example be constructed
by moulding a plastic material and milling the trajectory 2 into the outer surface. The mounting of a hexagonal element
6 can be performed by placing its cone-shaped hooked member 9 on one of the crossings 11 of the trajectory 2 and
subsequently pressing it onto the spherical element 1 until the hooked member 9 snaps into the trajectory 2, to which
end the cone-shaped member 9 is provided with a double slit (cf. Fig. 8). Because of the cone shape, the hooked member
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can afterwards prevent that the hexagonal element is removed from the trajectory 2.
[0020] In an alternative embodiment (not shown), the pentagonal elements 5 can be flush with the spherical surface
of the spherical element 1, so that they do not protrude therefrom. In this case the hexagonal elements 6 can be formed
by a single layer with a groove engagement member, for example the hooked member 9, on the bottom for engaging
the grooves 10 of the trajectory 2.
[0021] The ball-shaped puzzle of figure 2 differs in that it comprises a spherical element 12 which is composed of
multiple parts: a core 13 (Fig. 3) on which a number of fixed puzzle elements 15 are fixed by means of screws 14. These
fixed puzzle elements 15 are shaped such that they slidably hold a number of movable puzzle elements 16 on the outside
of the puzzle. The fixed puzzle elements 15 all have a pentagonal shape and the movable puzzle elements 16 all have
a hexagonal shape, so that the whole is again a "soccer ball"-type puzzle. The hexagonal element 17 is removably
mounted by means of a screw 18, so that a vacant position can be created which can be used for sliding the other
hexagonal elements 16 one by one in an effort to solve the puzzle. After the puzzle has been solved, the hexagonal
element 17 can be replaced for holding the other hexagonal elements 16 in place.
[0022] Figure 5 shows one of the hexagonal elements 16 of the embodiment of figure 2. The hexagonal element 16
has a bent shape and is slightly concave to facilitate the sliding over the outer surface of the spherical element 12. It
has a layered structure comprising a larger top layer 19, a smaller intermediate layer 20 and a larger bottom layer 21.
The intermediate layer 20 is shaped such that the hexagonal element 16 can pass in between each two pentagonal
elements 15, which protrude on the outside of the spherical element 12 as shown in figure 3. The top and bottom layers
19, 21 have hexagonal shapes of virtually the same size and orientation. The intermediate layer 20 also has a hexagonal
shape, rotated 90° with respect to that of the top layer 19. The width of the intermediate layer 20 corresponds to the
shortest distance between two pentagonal elements 15, so that it can pass in between them. By this shape, the inter-
mediate layer 20 has three pairs of parallel guides, formed by the sides of the hexagonal shape, each pair being oriented
according to one of the sliding directions of the hexagonal element 16. This construction functions to prevent that the
hexagonal element can be rotated about its height axis when it is moved from one position to the other, which can add
to the complexity of solving the puzzle: the user has to slide the hexagonal element 16 around a pentagonal element
15 in order to turn it 60° to the left or to the right.
[0023] The pentagonal fixed puzzle elements 15, one of which is shown in figure 4, are bent in substantially the same
way as the hexagonal movable puzzle elements 16. They have a layered structure which fits into that of the hexagonal
elements 16 (see figure 7) and comprises a larger top layer 22 and a smaller bottom layer 23. Both layers have pentagonal
shapes, but are inverted with respect to each other, so that the bottom layer 23 forms guides for the hexagonal elements 16.
[0024] The removable hexagonal element 17 is shown in detail in figure 6. It is bent in substantially the same way as
the hexagonal movable puzzle elements 16 and comprises a larger top layer 24 and a smaller bottom layer 25. The
thickness of the bottom layer 25 equals substantially the sum of those of the intermediate and bottom layers 20, 21 of
the other hexagonal elements 16. The screw 18 has a special shape with an eye, giving the ball-shaped puzzle of figure
2 the additional function of a key-ring. This eye also facilitates manual placement or removal of the removable element
17. Possibly a tensioning roundel can be provided to prevent the screw from coming loose.
[0025] The pentagonal elements 15 are fixed to the core 13 by means of screws 14, extending in height direction of
the pentagonal elements 15 or in diametrical direction of the ball-shaped puzzle. Alternative fixing means known to the
person skilled in the art, such as for example bonding, gluing or welding are however also possible. The puzzle can be
assembled by first fixing eleven of the twelve pentagonal elements 15, then mounting the hexagonal elements 16 (which
are held on the puzzle by the pentagonal elements 15), then fixing the final pentagonal element 15 and finally placing
the removable element 17. For enabling the final placing of the removable element, a threaded hole (not shown) is
provided in the centre of each of the positions for the hexagonal elements 16.
[0026] In the embodiments shown in figures 1-9, the hexagonal elements are shaped such that a rotation about their
height axis is prevented. In alternative embodiments, they can also be shaped to allow this rotation, which would enable
the user to rotate the hexagonal elements when being moved from one position to the other and would simplify the
solving of the puzzle. This can for example be achieved by giving the bottom layer 8 of the hexagonal element of figure
8 a circular shape.
[0027] The ball-shaped puzzles of figures 1 and 2 each time have one removable element. In alternative embodiments,
there can be no removable element (meaning there is always one vacant position) or there can be more than one
removable element for facilitating solving of the puzzle (the user then has more possibilities for sliding puzzle elements).
[0028] For constructing the parts of the ball-shaped puzzles of figures 1 and 2, preferably a mouldable material is
used, for example a plastic material. However, the parts may also be constructed in any other material known to the
person skilled in the art. The screws 14 are preferably constructed in metal, but may also be constructed in a plastic
material or any other suitable material. In one advantageous embodiment, the spherical element or at least its core can
be constructed in a magnetisable metal and the removable puzzle element in a magnetic metal, avoiding the use of a
screw for attaching the removable puzzle element.
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Claims

1. Ball-shaped puzzle comprising a spherical element and a plurality of movable puzzle elements which all have
substantially the same size and shape, the movable puzzle elements being slidably mounted on the outside of the
spherical element for being movable between a plurality of predetermined positions on the outside of the spherical
element, the movable puzzle elements taking up a given space during movement between any two of said positions,
characterised in that the spherical element is fully composed of parts which are fixed with respect to each other
and which are all located outside said space.

2. Ball-shaped puzzle according to claim 1, characterised in that at least one of the movable puzzle elements is
removably mounted for providing an empty position among said plurality of positions.

3. Ball-shaped puzzle according to claim 1 or 2, characterised in that the plurality of positions is defined by the
corners of a polyhedron.

4. Ball-shaped puzzle according to any one of the previous claims, characterised in that a plurality of grooves are
provided in the outer surface of the spherical element, the movable puzzle elements having hooked portions pointing
towards the centre of the ball-shaped element and engaging in the grooves.

5. Ball-shaped puzzle according to any one of the previous claims, characterised in that the spherical element is
formed by a single-piece moulded body.

6. Ball-shaped puzzle according to any one of the previous claims, characterised in that the spherical element has
parts which are uncovered by the movable puzzle elements, the uncovered parts forming fixed puzzle elements.

7. Ball-shaped puzzle according to claim 6, characterised in that the movable puzzle elements extend in a first
spherical plane and the fixed puzzle elements extend in a second, concentric spherical plane, the first and second
spherical planes showing a predetermined difference in diameter for enabling the movable puzzle elements to pass
by the fixed puzzle elements upon movement from one position to another.

8. Ball-shaped puzzle according to claim 7, characterised in that the fixed puzzle elements are countersunk with
respect to the movable puzzle elements.

9. Ball-shaped puzzle according to any one of the claims 6-8, characterised in that the fixed puzzle elements are
separate elements which are fixed onto a core, the movable and fixed puzzle elements having layered structures
which fit into each other.

10. Ball-shaped puzzle according to any one of the claims 6-9, characterised in that the plurality of positions is defined
by the corners of a regular dodecahedron.

11. Ball-shaped puzzle according to claim 10, characterised in that the movable puzzle elements have a regular
hexagonal shape and the uncovered parts of the fixed puzzle elements have a regular pentagonal shape.

12. Ball-shaped puzzle according to claim 10, characterised in that the movable puzzle elements have a regular
hexagonal shape and the uncovered parts of the fixed puzzle elements are star-shaped.

13. Ball-shaped puzzle according to any one of the claims 1-5, characterised in that the movable puzzle elements
cover substantially the whole spherical element.
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