EP 1077 075 A2

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
21.02.2001 Bulletin 2001/08

(21) Application number: 00306956.4

(22) Date of filing: 15.08.2000

(11) EP 1077 075 A2

EUROPEAN PATENT APPLICATION

(51) IntcL.”. A63F 9/08

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 16.08.1999 GB 9919351

(71) Applicant: Bisse, Stephan
London EC1M 5RS (GB)

(72) Inventor: Bisse, Stephan
London EC1M 5RS (GB)

(74) Representative: Weitzel, David Stanley
Batchellor, Kirk & Co.,
102-108 Clerkenwell Road
London EC1M 5SA (GB)

(54) Modular tetrahedral rings

(57) Rings of tetrahedral bodies are described in
which each body has two opposed edges hinged to edg-
es of respective tetrahedral bodies adjacent in the ring.

A body has two part-tetrahedral bodies separate or
separable from other part-tetrahedral bodies with which
respective tetrahedral bodies can be assembled. The
two part-tetrahedral bodies are joined hingedly between
edges corresponding to edges or part edges of the re-
spective tetrahedral bodies.

In constructing a ring from such bodies, joins need
to be made only between parts which do not move rel-
ative to one another, the hinge being already provided.
The body including the hinge may be conveniently
moulded in one piece from a suitable plastics material.
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Description

[0001] This invention relates to rings of tetrahedral
bodies, each body having two opposed edges hinged to
edges of respective tetrahedral bodies adjacent in the
ring.

[0002] It is an interesting property of such rings that
they may be folded from a sheet material. One aspect
of the invention, however, is concerned with the con-
struction of such rings from three dimensional units
which may, for example, be moulded in plastics material.
[0003] Against this background, one aspect of the in-
vention provides a body comprising two part-tetrahedral
bodies separate or separable from other part-tetrahe-
dral bodies with which respective tetrahedral bodies can
be assembled, said two part-tetrahedral bodies being
joined hingedly between edges corresponding to edges
or part edges of the respective tetrahedral bodies.
[0004] In constructing a ring from bodies embodying
this aspect of the invention, joins need to be made only
between parts which do not move relative to one anoth-
er, the hinge being already provided. The body including
the hinge may be conveniently moulded in one piece
from a suitable plastics material.

[0005] Preferably the two part-tetrahedral bodies are
identical. More preferably, a tetrahedral body may be as-
sembled from a plurality of identical ones of said part-
tetrahedral bodies. For example, if a tetrahedral body
can be constructed from two of the part-tetrahedral bod-
ies, the whole ring can be constructed from a set of iden-
tical bodies.

[0006] Even more preferably a tetrahedral body may
be assembled from four of said part-tetrahedral bodies.
As will be explained this enables rings of rings to be con-
structed using a set of identical bodies.

[0007] The body may be at least partly skeletal.
[0008] In one example, the body provides surfaces
corresponding to those of the respective part-tetrahe-
dra.

[0009] Each part-tetrahedral body may be provided
with means for joining to another part or to other parts
of the same respective tetrahedral body.

[0010] The means for joining may comprise perma-
nent magnets.
[0011] In an alternative aspect, the invention also ex-

tends to a ring of rings of tetrahedral bodies, each body
having two opposed edges hinged to edges of respec-
tive tetrahedral bodies adjacent in the ring of bodies,
edges hinged to one another within the ring of bodies
being also hinged to corresponding edges in rings of
bodies adjacent in the ring of rings.

[0012] Edges hinged to one another within rings of
bodies may also hinged to corresponding edges in other
rings of bodies to form a plurality of rings of rings.
[0013] In this aspect, each ring of bodies preferably
contains 6 tetrahedral bodies.

[0014] Alsointhis aspect, eachring of rings preferably
contains 3 or 4 rings.
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[0015] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings,
in which:

Figure 1a is a pictorial view of a tetrahedron;
Figure 1b is a pictorial view of a body embodying
the invention;

Figure 2 is an exploded pictorial view showing how
bodies are assembled to construct a tetrahedron;
Figure 3 is a view similar to that of Figure 2 showing
the tetrahedron complete;

Figure 4 is an exploded pictorial view showing how
further bodies are added to construct a hinge be-
tween adjacent tetrahedra;

Figure 5 is a pictorial view showing the addition of
a further body completing the hinge between four
adjacent tetrahedra;

Figure 6 is a pictorial view showing rings of tetrahe-
dra hinged to other rings of tetrahedra generally laid
out flat; and

Figure 7 is a pictorial view showing the rings of rings
of Figure 6 formed into a geodesic dome as allowed
by the hinges between tetrahedra.

[0016] A tetrahedron 2 is shown in Figure 1a. Itis de-
sired to construct a ring of tetrahedra in which two op-
posite edges, e.g. 2 and 4, are hinged to corresponding
edges of other tetrahedra adjacent in the ring. To under-
stand Figure 1b, consider the tetrahedron to be divided
into four identical parts 8. The basic building block of
this embodiment consists of a body 9 comprising two
such parts 8 joined at their portion of the edges 4 and 6
by a hinge 10. In the present case the part tetrahedra 8
are moulded from suitable plastics material, with an in-
tegral thin web 12 joining them to provide the hinge 10.
[0017] In another arrangement, the body is skeletal,
e.g. each of the edges illustrated in the drawings repre-
senting a frame member.

[0018] If two of the bodies are joined at their faces 12
as shown in Figure 2a, two half-tetrahedra are formed
hinged at their faces 6 and 4 if two such assemblies,
suitably oriented, are joined at their faces 14, a tetrahe-
dron is formed in the centre, leaving two half-tetrahedra
atthe ends. Addition of further such assemblies to a min-
imum total of 6, enables the ends to be joined to form a
ring of tetrahedra. This has the interesting property that
it can be turned through its own centre, as is known.
[0019] If a single ring of tetrahedra is all that is de-
sired, the basic building block could be the hinged half-
tetrahedra illustrated in Figure 2a and formed in one
piece instead of the two pieces illustrated.

[0020] The half- or quarter-tetrahedra may be joined
by any suitable means. They may, for example, be per-
manently cemented together. If it is desired to be able
to dissemble the construction, for example, as a toy or
puzzle, the surfaces to be joined may by provided with
complementary male and female members. In the
present embodiment, however, the faces to be joined
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have permanent magnets either in or behind them.
[0021] Although the shape of all the building blocks is
the same, two complementary arrangements of mag-
nets are illustrated in bodies 9a and 9b. In the drawing
north and south poles are indicated by "N" and "S" re-
spectively. Thus the faces 12 have and identical ar-
rangement of single poles when oriented in the same
direction. This provides a north pole facing a south pole
when one of the bodies 9a or 9b is reversed to form the
assembly of Figure 2a. Each face 14 is provided with a
north pole and a south pole but their position is reversed
between the two bodies 9a and 9b as illustrated in Fig-
ure 2a. This provides north poles facing south poles
when a second assembly is oriented suitably to form a
tetrahedron as illustrated.

[0022] In Figure 6, there are illustrated 8 rings each
of 6 tetrahedra 2. The rings 16 are hingedly connected
in rings of four, so forming three rings of four, as illus-
trated. At some of the interconnections between rings,
indicated by reference numeral 18, tetrahedra need to
be hingedly connected to three other tetrahedra. This is
not possible with the arrangement shown in Figure 2a.
[0023] In general, the tertrhedra may be constructed
and hinged in any suitable way and may be partly or
wholly skeletal. Most preferably, in order to provide
hinge connections between four tetrahedra, part tetra-
hedra are arranged as illustrated in Figures 2b to 5. Re-
ferring to Figures 2b and 3, the tetrahedron is construct-
ed, as previously from part-tetrahedra 8a to 8d. The free
part-tetrahedra 8e and 8f are not connected together,
however, nor are the part-tetrahedra 8g and 8h. A similar
arrangement is used at both ends, so referring to the
right hand side of Figure 4, a further body 9c of which a
part-tetrahedron 8i is fixed to the part-tetrahedron 8e.
The other part-tetrahedron 8j is free as illustrated.
[0024] As shown in Figure 5, another body 9d is then
assembled on the structure with its part-tetrahedra 8k
and 8l fixed to the part-tetrahedra 8j and 8f respectively.
Two more part-tetrahedra are similarly assembled on
each of the free half-tetrahedra in Figure 5. The arrange-
ment gives a hinge connection between four tetrahedra.
[0025] At other points of interconnection, e.g. indicat-
ed by reference numerals 20 in Figure 6, the arrange-
ment illustrated in Figure 2a is used since only two tet-
rahedra are required to be hingedly connected.

[0026] The arrangement shown in Figure 6 provides
three interconnected rings each of four rings of six tet-
rahedra. The arrangement has the property of being
flexible, that being allowed by the hinges. The hinges
allow the arrangement to be flexed. Flexing the arrange-
ment causes it to self assemble into a geodesic dome
or complete sphere as illustrated in Figure 7. If such a
dome or sphere is used in the construction industry, the
tetrahedra will most likely be skeletal.

[0027] A dome would require constraining, e.g. by
ties, in order to prevent it flattening out.
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Claims

10.

1.

12

13.

A body comprising two part-tetrahedral bodies sep-
arate or separable from other part-tetrahedral bod-
ies with which respective tetrahedral bodies can be
assembled, said two part-tetrahedral bodies being
joined hingedly between edges corresponding to
edges or part edges of the respective tetrahedral
bodies.

A body as claimed in claim 1, wherein the two part-
tetrahedral bodies are identical.

A body as claimed in claim 4, wherein a tetrahedral
body may be assembled from a plurality of identical
ones of said part-tetrahedral bodies.

A body as claimed in claim 3, wherein a tetrahedral
body may be assembled from four of said part-tet-
rahedral bodies.

A body as claimed in any preceding claim, which is
at least partly skeletal.

A body as claimed in any of claims 1 to 5, which
provides surfaces corresponding to those of the re-
spective part-tetrahedron.

A body as claimed in any preceding claim, in which
each part-tetrahedron has means for joining to an-
other part or to other parts of the same respective
tetrahedra.

A body as claimed in claim 7, wherein the means
for joining comprise permanent magnets.

A body as claimed in claim 7, wherein the means
for joining include male and/or female members.

Aring of rings of tetrahedral bodies, each body hav-
ing two opposed edges hinged to edges of respec-
tive tetrahedral bodies adjacent in the ring of bod-
ies, edges hinged to one another within the ring of
bodies being also hinged to corresponding edges
in rings of bodies adjacent in the ring of rings.

A ring of rings of tetrahedral bodies as claimed in
claim 10, wherein the bodies are at least partly skel-
etal.

A ring of rings of tetrahedral bodies, as claimed in
claim 10, 11 or 12 wherein edges hinged to one an-
other within rings of bodies are also hinged to cor-
responding edges in other rings of bodies to form a
plurality of rings of rings.

A ring of rings as claimed in any of claims 10 to 12,
wherein each ring of bodies contains 6 tetrahedral
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bodies.

14. Aring of rings as claimed in any of claims 10 to 12,
wherein each ring of rings contains 3 or 4 rings.

15. Aring or rings as claimed in any of the claims 9 to
14 constrained in the form of a geodesic dome or
sphere.
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