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In a system of form
bodies for use as toy
building blocks, decora-
tive objects, in particular
for display use, furniture
structures, sculptural
building components etc.,
each form body has the
shape of a polyhedron
(12), in which polygonal
side faces with each other
form polyhedral outward
extending protuberances
(25) and/or polyhedral
inward extending notches
(24) for the assembling of
differently shaped bodies 12
into spatial structures. In
a first group of form bod-
ies each form body is
shaped on the basis of a
cube (12) and the protu-
berances (25) and/or
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notches (24) of the form body are shaped on the basis of a subbody (A) of a cube and with a shape like a pyramid with a square
base (9), two of the side faces being perpendicular to the base at adjacent sides thereof and each of them has the form of an isos-
celes orthogonal triangle. In a second and third group form bodies are formed on the basis of a prism with a base as an equilater-
al triangle or an isosceles orthogonal triangle, respectively, having an end length or cathetus length, respectively, corresponding to
the lateral length of the cube used as the basic body of the first group.

* See back of page
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A system of structural form bodies.

The invention relates to a system of form bodies
for use as toy building blocks, decorative objects, in
particular for display use, furniture structures,
sculptural building components etc., in which each form
body has the shape of a polyhedron, in which polygonal
side faces with each other form polyhedral outward
extending protuberances and/or polyhedral inward
extending recesses for assembling differently shaped
bodies into spatial structures.

Such systems or building kits of geometrical
form bodies are known, e.g. from DE-C-601 533,
DE-A-1 907 044, DE-A-2 207 676 and from US patents Nos
1 292 188, 2 440 836, 3 787 996 and 4 051 621,

The disclosure of various of said references
deals with systems in which the form bodies are shaped
as or include pyramidal modules. Thus, DE-A-1 907 044
discloses a form body composed of two pyramidal bodies
hingedly connected along an edge and DE-A-2 207 676
discloses the design of pyramidal hollow bodies by
folding comparatively stiff cardboard blanks.

The invention provides for obtaining a system of
form bodies of the above type that is characterized in
that each form body in a first group of form bodies is
shaped on the basis of a cube and that protuberances
and/or recesses in the form body are shaped on the
basis of a subbody of a cube and with a shape like a
pyramid with a square base, two of the lateral faces
being perpendicular to the base at adjacent sides
thereof and each of them having the form of an
isosceles orthogonal triangle.

The subbody indicated as a basis of the pro-
tuberances or recesses is obtained as a subbody of a
geometric cube with a base corresponding to a side face
of the cube and a pyramid apex positioned at one of
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the vertices of the opposite lateral face of the cube
and with edges extending from said vertex to each of
the vertices of the base.

Any cube may be divided into three such pyrami-
dal subbodies with a common apex at one of the vertices
of the cube and with the diagonally opposed vertex
point as a common zero point for the three mutually
orthogonal side faces forming the base in a respective
one of the three subbodies.

Since, moreover, any cube may be divided into
smaller partial cubes, each with a lateral 1length
corresponding to half the lateral length of the initial
cube, thereby forming 2® = 8 partial cubes, any of said
partial cubes may also be divided into three pyramidal
subbodies, i.e. the initial cube into 24 such sub-
bodies.

Each of said 8 partial cubes may still be
divided into further 8 smaller partial cubes having a
lateral length corresponding to one fourth of the
initial cube then accommodating 4% = 64 such smaller
partial cubes, each of which again accommodates 3 pyra-
midal subbodies corresponding in total to 192 sub-
bodies. )

As it also appears from the following descrip-
tion with reference to the drawings, an infinite number
of different form bodies may be provided from the basic
module by multiplication of a common smallest basic
module. The form bodies may be equipped with outward
extending protuberances and inward extending recesses
which likewise appear as multiples of the common basic
module.

In view of the fact that the shape of the basic
module is determined by a single lateral length
corresponding to the lateral length of the cube of
which the basic module constitues a subbody, the form

bodies and their protubetances and/or recesses may

-
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include subbodies in the form of multiples of a common
basic module.

Moreover, a system of form bodies according to
the invention may include a second group of form
bodies, of which each form body is shaped on the basis
of a prism with a base as an equilateral triangle and
adapted to the form bodies in the first group, in that
the base has the same lateral length and the prismatic
body the same height as the cube used as the basis of
form bodies in the first group, protuberances and/or
notches being shaped as pyramids with a base consti-
tuted by one of the opposite end faces of the prism.

Such a system may further comprise a third group
of form bodies, in which each form body is shaped on
the basis of a prism with a base as an isosceles ortho-
gonal triangle and adapted to the form bodies of the
first and/or second group, in that the cathetus of the
base and the height of the prismatic body correspond to
the lateral length of the cube used as the basis of
form bodies in the first group and the lateral length
of the base of the prism used as the basis of the form
bodies in the second group, respectively, protuberances
and/or notches being shaped as pyramids with a base
constituted by one of the opposite end faces of the
prism.

In such form bodies with prismatic basic
figures, the apex of the protuberances and/or recesses
shaped as pyramids may be positioned to a normal of the
base either through the geometric centre point thereof,
through one of its vertices or, as regards the last
mentioned design with the base as an isosceles, ortho-
gonal triangle through the centre point of the hypote-
nuse of the base.

Form bodies for a systenm according to the inven-
tion may be manufactured as hollow bodies, for instance
by folding plane blanks of cardboard or similar stiff
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materials. This design is appropriate in the manufac-
ture of decorative objects for display stands, because
the form bodies may be produced on site and storage and
transportation is thereby facilitated.

For other purposes the form bodies may, however,
be designed as solid bodies, in particular moulded
plastic blanks, and the form body system according to
the invention of such a design is suited for the manu-
facture of kits of toy building blocks for children.
In the production of concrete elements solid form
bodies may for instance also be used in designing
sculptural building components.

The form bodies may as a supplementary possibi-
lity, e.g. for decorative use in connection with dis-
play stands, be designed as grid structures of tubular
elements constituting the edges of the form body and
being connected by joint 1links constituting the ver-
tices of the body.

Such grid structures may in a manner known per
se be collapsible in that the tubular elements are
hingedly connected with the joint links.

The invention will now be explained in detail
with reference to the schematical drawings, in which

Figs 1 and 2 illustrate the geometric structure
of a basic module for a group of form bodies in a
system according to the invention,

Fig. 8 illustrates the principle in designing a
form body on the basis of the basic module shown in
Figs 1 and 2,

Figs 4 to 13 a non-exhaustive number of examples
of form bodies on the basis of the basic module shown
in Figs 1 and 2,

Fig. 14 illustrates the design of a form body
by bending a plane blank, and

Fig. 15 shows a form body shaped as a grid
structure of tubular elements.
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The basic module for a first group of form
bodies in a system according to the invention is ob-
tained as illustrated in Fig. 1 by dividing a geometric
cube into three uniform subbodies having the shape as a
pyramid with a square base, two of the side faces being
perpendicular to the base at its adjacent sides and
having each the form of an isoceles, orthogonal
triangle.

The vertices of the cube have the reference
numerals 1 to 8 and it appears that a subbody A
has its cubical side with the vertex points 2, 3, 6
and 7 as the base and its apex at the vertex point 1
that is the common apex of all three subbodies. The
bases of the two other subbodies B and C are defined
at the cubical sides by the vertices 3, 4, 7, 8 and
5, 6, 7, 8, respectively.

The three subbodies thus obtained are shown in a
retracted mode in Fig. 2. As mentioned above and as
shown for subbody A, each of said basic modules has
the shape of an orthogonal pyramid with a square base
9, in which two side faces 10 and 11 are at right
angles to the base at adjacent sides thereof, each
having the form of an isosceles orthogonal triangle.

On the basis of said basic module an infinite
number of variants of form bodies may in practice be
obtained, each of which has the shape of a polyhedron,
in which the polygonal side faces with each other form
polyhedral outward extending protuberances and/or poly-
hedral inward extending recesses.

In a very simple example Fig. 3 illustrates the
design of such a possible form body. The example
illustrates a cube 12 which by means of three
bisecting planes 13, 14 and 15 in a known manner
is divided into eight partial cubes 16 to 23. In
view of the fact that each of said cubes, as shown in

Fig. 1, may be divided into three basic modules, it has
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been shown for the partial cube 21 how an inward
extending recess 24 in the form body is obtained by
removing a subbody corresponding to a basic module.

Moreover, as regards the partial cube 17 it
has been shown how an outward extending protuberance
25 may be provided by addition of a basic module.

It will easily appear that a further development
of this principle caters for an infinite number of dif-
ferent possibilities of designing form bodies of the
first group by providing notches and/or protuberances
in comparison with a basic structure in the form of a
geometric cube.

Figs 4 to 13 show a limited, but in now way
exhaustive number of examples of such form bodies, all
of which are obtainable from a cubic structure.

The form bodies may be designed as hollow bodies
with walls e.g. from rigid plastic material or card-
board, joined at the edges by adhesion or in any other
known manner.

As 1illustrated in Fig. 14 the form bodies may
also be obtained by bending plane blanks along folding
lines, some of which constitute edges of the pylyhedron
defined by the form body.

For use elg. as kits of toy building blocks for
children the form bodies may also be produced as solid
bodies, in particular moulded plastic blanks, and solid
designs may as well be manufactured from concrete or
similar building materials for use in the structure
of sculptural building components.

When designing the form bodies as hollow bodies
different side faces of the same form body may be given
different colours and form bodies may as well be fabri-
cated wholly or partly with transparent side faces to
obtain desired light effects.

The protuberances and recesses of the form
bodies may be mating, thereby allowing such mutually
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engaging form bodies to be combined into complex self-
supporting spatial structures.

For instance for use as decorative elements on
display stands and for other kinds of decoration, the
form bodies may be designed as grid structures of
tubular elements, e.g. aluminium tubes as illustrated
in Fig. 15. The individual tubular elements 26, 217,
28, 29 and 30 have lengths corresponding to the
practised sizes of modules and constitute the edges of
the form body when connected in Joining 1links. By
making the connections between the tubular elements and
the joining 1links demountable to a necessary extent,
such grid structures may in a manner known per se be
made collapsible.

As shown in Figs 16 to 19, a system of form
bodies according to the invention may further include a
second and/or third group of form bodies, each body
being fomed on the basis of a prism.

Figs 16 and 17 show an example of such a prism-
atic body 31 with base as an equilateral triangle
32, while Figs 18 and 18 show an example of a prismatic
body 33 with base as an isosceles orthogonal triangle
34. Form bodies of the second and the third group
within the same éystem of form bodies according to the
invention conform to each other and to the form bodies
in the first group, in that the lateral length of the
base shaped as an equilateral triangle of form bodies
in the second group and the cathetus length of the base
shaped as an isosceles orthogonal triangle of form
bodies in the third group, respectively, are the same
as the lateral length of the cube forming the basis of
the form bodies of the first group.

In the form bodies of the second and third group
there are provided protuberances and/or recesses in the
form of pyramids with a base formed by the end faces of
the prismatic body 31 or 38. A form body of the
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second group may thus, as shown in Fig. 16, have a
pyramidal recess or groove 35 from the one end face
with apex 36 on a normal thereto through - the geo-
metric apex 37 of the end face and, moreover, a uni-
form, pyramidal protuberance at the other end face. As
shown the apex 40 for a pyramidal protuberance may
also be positioned on a normal to the base through one
of its vertices 41.

As 1illustrated in Fig. 18, form bodies of the
third group also include pyramidal protuberances and/or
recesses from the end faces of the prismatic body. The
apices of such protuberances or notches may be posi-
tioned as described above concerning the form body in
Fig. 16 but may also, as shown by 42, be positioned on
a normal to the base through the centre point 43 of
this hypotenuse.

Form bodies of the second and the third group
may be mutually combined with form bodies of the first
group to obtain more complicated spatial structures.
As a single example it is thus possible from two uni-
form prismatic form bodies of the second group to
obtain a prismatic form body with base as a rhomb and
from two uniform form bodies of the third group to
obtain a prismai.:ic body with base in the form of a
parallelogram with sides corresponding to a cathetus
and the hypotenuse, respectively, of the base figure of
the third group of form bodies.

In the combination with form bodies of the first
group the prismatic form bodies from the second and the
third group have a 1lateral length of the base and a
height corresponding to the lateral length of the cube
forming the basis of form bodies of the first group.
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PATENT CLAIMS

1. A system of form bodies for use as toy
building blocks, decorative objects, in particular for
display use, furniture structures, sculptural building
components etc., in which each form body has the shape
of a polyhedron (12), in which polygonal side faces
with each other form polyhedral outward extending pro-
tuberances (25) and/or polyhedral inward extending
recesses (24) for assembling differently shaped bodies
into spatial structures, characterized in that each
form body of the first group (Figs 1 to 13) is shaped
on the basis of a cube (12) and that protuberances (25)
and/or recesses (24) in the form body are shaped on the
basis of a subbody (A) of a cube and with a shape 1like
a pyramid with a square base (9), two of the lateral
faces being perpendicular to the base at adjacent sides
thereof and each of them having the form of an isosce-
les orthogonal triangle.

2. A system of form bodies as claimed in claim
1, characterized in that form bodies and their protu-
berances and/or recesses include uniform modules of dif-
ferent size.

3. A system of form bodies as claimed in claim 1
or 2, charactefized in that protuberances and/or
recesses in a form body of the first group extend from
two opposite cubical sides.

4. A system of form bodies as claimed in claim
1, characterized in that each form body (31) of the
second group is designed on the basis of a prism with
base (32) as an equilateral triangle and adapted to the
form bodies in the first group, in that the base has
the same lateral length and the prismatic body the same
height as the cube used as the basis of form bodies of
the first group, protuberances and/or recesses being
shaped as pyramids with a base constituted by one of
the opposite end faces of the prism.
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5. A system of form bodies as claimed in claim 1
or 4, characterized in that each form body (33) of the
third group of form bodies is shaped on the basis of a
prism with a base (34) as an isosceles orthogonal
triangle and adapted to the form bodies of the first
and/or second group, in that the cathetus of the base
and the height of the prismatic body correspond to the
lateral length of the cube used as the basis of form
bodies in the first group and the lateral length of the
base of the prism used as the basis of the form bodies
in the second group, respectively, protuberances (38)
and/or recesses (35) being shaped as pyramids with a
base constituted by one of the opposite end faces of
the prism.

6. A system of form bodies as claimed in claim
1, 4 or 5, characterized in that the apex (36, 39) of
protuberances (38) and/or recesses (35) formed as
pyramids is positioned on a normal to the base through
its geometric centre point (37).

7. A system of form bodies as claimed in claim
1, 4 or 5, characterized in that the apex (40) of the
protuberances and/or recesses shaped as pyramids is
positioned on a normal to the base through one of its
vertices (41). .

8. A system of form bodies as claimed in claim
5, characterized in that the apex (40) of the protu-

berances and/or recesses shaped as pyramids is posi-
tioned on a normal to the base through the centre point
(43) of its hypotenuse.

9. A system of form bodies as claimed in any of
the preceding claims, characterized in that the form
bodies are designed as hollow bodies.

10. A system of form bodies as claimed in claim
9, characterized in that form bodies are obtained by

bending plane blanks along folding 1lines constituting
the edges of the polyhedron (14) defined by each ele-
ment (Fig. 14).
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11. A system of form bodies as claimed in any of
claims 1 to 7, characterized in that the form bodies
are made as solid bodies, in particular by moulding.

12. A system of building elements as claimed in
any of claims 1 to 7, characterized in that the form
bodies are designed as grid structures of tubular ele-
ments (26 to 30) constituting edges in said polyhedrons

and being connected in Jjoining links (31) forming ver-
tices in the polyhedrons.

13. A system of form bodies as claimed in claim
12, characterized in that said grid stuctures gratings
are made collapsible, the tubular elements being
hingedly connected with the joining links.

14. A system of form bodies as claimed in any of
the preceding claims, characterized by its use in the
structure of spatial decorative structures in display
stands.

15. A system of form bodies as claimed in any of
claims 1 to 11, characterized by its use as kits of toy
building blocks.

16. A system of form bodies as claimed in any

of claims 1 to 11, characterized by its use as a modu-

lar system in the construction of architecture models
of building works.
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AMENDED CLAIMS
[received by the International Bureau on 3 July 1991 (03.07.91):
original claims 1, 4 and 5 replaced by amended claim 1;new claims
7 and 8 added; claims 6-8 renumbered as 4-6: other claims
unchanged (3 pages)]

1. A system of form bodies for use as toy
bulilding blocks, decorative objects, in particular for
display use, furniture structures, sculptural building
components etc., in which each form body has the shape
of a polyhedron (12), in which polygonal side faces
with each other form polyhedral outward extending pro-
tuberances (25) and/or polyhedral inward extending
recesses (24) for assembling differently shaped bodies
into sgpatial structures, characterized in that it
comprises form bodles of a first group and/or form
bodies of a second group and/or form bodies of a third
group, wherein

- each form body of the first group (Figs 1 to
13) is shaped on the basis of a cube (12) and that pro-
tuberances (25) and/or recesses (24) in the form body
are shaped on the basis of a subbody (A) of a cube and
with a shape like a pyramid with a square base (9), two
of the lateral faces being perpendicular to the base at
adjacent sides thereof and each of them having the form
of an isosceles orthogonal triangle,

- each form body (31) of the second group is
designed on the basis of a prism with base (32) as an
equilateral triangle and adapted to the form bodies in

the first group, in that the base has the same lateral

length and the prismatic body the same height as the
cube used as the basis of form bodies of the first
group, protuberances and/or recesses being shaped as
pyramids with a base constituted by one of the opposite
end faces of the prism, and

- each form body (33) of the third group of form
bodies is shaped on the basis of a prism with a base
(34) as an isosceles orthogonal triangle and adapted to
the form bodies of the first and/or second group, in
that the cathetus of the base and the height of the
prismatic body correspond to the lateral length of the

<@
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cube used as the basis of form bodies in the first

group and the lateral length of the base of the prism

used as the basis of the form bodies in the second

group, respectively, protuberances (38) and/or recesses

5 (35) being shaped as pyramids with a base constituted
by one of the opposite end faces of the prism.

2. A system of form bodies as claimed in claim

1, characterized in that form bodies and their pro-

tuberances and/or recesses include uniform modules of
10 different size.

3. A system of form bodies as claimed in claim 1
or 2, characterized in that protuberances and/or
recesses in a form body of the first group extend from
two opposite cubical sides.

15 4. A system of form bodies as claimed in claim
1, characterized in that the apex (36, 39) of protuber-
ances (38) and/or recesses (35) formed as pyramids in
form bodies of the second or third group 1s positioned
on a normal to the base through its geometric centre

20 point (37).

5. A system of form bodies as claimed in claim
1, characterized in that the apex (40) of the protuber-
ances and/or recesses shaped as pyramids in form bodies
of the second or the thirgd group is positioned on a

25 normal to the base through one of its vertices (41).

6. A system of form bodies as claimed in claim
1, characterized in that the apex (40) of the protu-
berances and/or recesses shaped as pyramids in fornm
bodies of the third group is positioned on a normal to

30 the base through the centre point (43) of its hypote—
nuse.,

7. A system of form bodies as claimed in claim
1, characterized in that it includes prismatic form
bodies with rhombic base composed of two uniform form

35 bodies of the second group.

8. A system of form bodies as claimed in claim
1, characterized in that it includes prismatic form
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bodies with a base shaped as a parallelogram and com-
posed of two uniform form bodies of the third group.

9. A system of form bodies as claimed in any of
the preceding claims, characterized in that the form
bodies are designed as hollow bodies.

10. A system of form bodies as claimed in claim
9, characterized in that form bodies are obtained by
bending plane blanks along folding lines constituting
the edges of the polyhedron (14) defined by each ele-
ment (Fig. 14).

11. A system of form bodies as claimed in any of
claims 1 to 5, characterized in that the form bodies
are made as solid bodies, in particular by moulding.

12. A system of building elements as claimed in
any of claims 1 to 5, characterized in that the form
bodies are designed as grid structures of tubular ele-
ments (26 to 30) constituting edges in said polyhedrons
and being connected in joining links (31) forming ver-
tices in the polyhedrons.

13. A system of form bodies as claimed in claim
12, characterized in that said grid structures are made
collapsible, the tubular elements being hingedly con-
nected with the joining links.

14. A system of form bodies as claimed in any of
the preceding claims, characterized by its use in the
structure of spatial decorative structures in display
stands.

15. A system of form bodies as claimed in any of
claims 1 to 11, characterized by its use as kits of toy
building blocks.

16. A system of form bodies as claimed in any
of claims 1 to 11, characterized by its use as a modu-
lar system in the construction of architecture models
of building works.

“3

“”
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STATEMENT UNDER ARTICLE 19

Original claims 4 and 5 have been introduced as
alternatives into the characterizing portion of claim
1.

Original claims 6 to 8 have been renumerated
into 4 to 6 with a corresponding amendment of the
references to preéeding claims.

New claims 7 and B8 have been added relating to
the features described on page 8, lines 17 to 20 and
lines 20 to 25, respectively, of the original Danish
specification (page 8, lines 20 to 22 and 23 to 27 of
the English translation).

In claims 11 and 12 the reference to preceding
claims has been amended to "1 to 5",
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