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@ Folding polygonal toy construction element.

@ A polygonal toy construction element (10) is
described having a substantially flat body portion
(11) with edge faces and top and bottom faces. Each
edge face has a plurality of outwardly projecting
integrally formed connectors (12) adapted to connect
with corresponding projecting connectors of an edge
face of another construction element in a snap-
together laterai interfock between adjacent elements
while permitting hinging action between connected
elements on an axis parallel to connected edge
faces. According to the novel feature of the inven-
tion, the polygonal construction element has at least
one line of reduced thickness (15) extending across
the element between at least two apices of the
polygon to form a living hinge which separates the
element into at least two face portions joined by a
living hinge and at least one edge face. This has the
advantage of making possibie a greatly increased
variety of constructions while using only one modu-
lar edge length.
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FOLDING POLYGONAL TOY CONSTRUCTION ELEMENT

This invention relates to building toys and,
more particularly, to polygonal construction ele-
ments capable of being connected together by
their edges.

Various types of constructions toys and seis
have been known and one example is shown in
Zimmerman, U.S. Patent 2,776,521 which discloses
an edge connector system generally similar to this
invention. The object of the Zimmerman design is
to provide a construction toy in which the basic
units are flat, simple geometric figures, such as
squares or equilateral triangles which are adapted
fo be jeined to each other to form three-dimen-
sional figures. In particular, it relates to a construc-
tion toy in which the basic units are provided with
identical edges adapted to mesh to form a hinge
and allow a large number of configurations io be
assembled, including many regular three-dimen-
sional geometric shapes.

A newer form of construction set with modular
elements is described in Ziegler, U.S. Patent
4,741,041 granted March 15, 1988. This design
utilizes a combinations of hinging edge connectors
and facially projecting connector hubs which allows
the connecting together of the modular elements in
many unique combinations.

Another toy construction concept is described
in Lemkin, et al U.S. Patent 3,670,449 issued June
20, 1972. Among other things, it describes the
construction of a small box like structure by means
of flat construction elements joined at edges there-
of by living hinges.

It is an object of the present invention to pro-
vide polygonal construction elemenis capable of
being assembled into an even wider variety of
structural shapes than was possible with the pre-
vious systems.

According to the present invention there is
provided a polygonal toy construction element
comprising a substantially flat body portion having
four or more edge faces of substantially equal
length and top and bottom faces, each edge face
having formed thereon a plurality of outwardly pro-
jecting integrally formed connectors adapted to
connect with corresponding projecting connectors
of an edge face of another construction element in
a snap-together lateral interlock between adjacent
elements while permitting hinging action between
connected elements on an axis parallel {o the con-
nected edge faces, characterized in that said con-
struction element has at least one line of reduced
" thickness extending across the body of the element
from apices of the polygon and through the center
of the body of the element to form at least one
living hinge which separates the body of the ele-

15

20

25

30

35

40

45

50

ment into at least two equal friangular portions
joined by at least one living hinge, the three sides
of each triangular portion including at least one
living hinge and at least one edge face.

According to a preferred embodiment the edge
connectors comprise a plurality of outwardly pro-
jecting integrally formed fingers and spaces there-
between , said fingers and spaces being positioned
along each said side edge of an element such that
the alignment of fingers and spaces along the edge
face of an element will inversely mate with cor-
responding fingers and spaces of an edge face of
another element, a side edge of at least one of the
fingers having a convex projection and at least one
of said fingers having a depression, said projec-
tions and depressions being arranged to provide a
snap-together lateral interlock between adjacent
elements while permitting hinging action between
elements on an axis parallel to an edge face. The
construction element of this invention can assume
many different polygonal shapes having four or
more sides. For instance, they may be squares,
pentagons, hexagons, octagons, etc. Each edge of
each polygon is preferably of the same length such
that all edge faces are interconnectable. They may
be formed from a wide variety of plastic materials
having the resilience necessary to withstand mul-
tiple foldings along a thin strip.

One of the key benefits of the construction
element of this invention is that the living hinge
provides for additional movement and shapes with-
out the necsssity of introducing irregular edge
lengths. For instance, a square element with a
living hinge according to the present invention may
become two right triangles. If a separate right tri-
angle were manufactured, it would have two equal
edge lengths and one unequal edge length. The
living hinge extending between apices of a polygon
makes it possible to greatly increase the variety of
constructions while using only one modular edge
length.

Specific embodimenis of the invention and
structures formed therewith will now be described,
by way of example only, with reference to the
accompanying drawing, wherein:

Figure 1 is a top perspective view of one of
the basic elements of the invention; Figure 2 is a
top plan view of the element of Figure 1;

Figure 3 is a partial edge view showing a
living hinge section;

Figure 4 is a bottom plan view of the ele-
ment of Figure 1;

Figure 5 is a side elevation of the element as
shown in Figure 2;

Figure 6 is a perspective view of a diamond
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shaped element;

Figure 7 is a perspective view of an element
in the form of a pentagon;

Figure 8 is a perspective view of one struc-
ture utilizing the elements of this invention; and

Figure 9 is a further perspective view of a
further construction using the elements of this in-
vention.

Referring now in more detail to the drawings,
and particularly to Figures 1 to 5, there is shown a
basic polygonal construction element 10 of square
configuration and having a general planar body
portion 11. Projecting from the four lateral edges of
this planar square body are a series of outwardly
projecting integrally formed fingers 12 of generally
square or rectangular cross section. The edge
faces of the element, including the fingers 12, are
formed by a downwardly extending skirt portion 19,
with the edge faces of fingers 12 have mating
concave depressions 13 and convex projections 14
arranged as shown. It is not essential to provide
these depressions and projections in every finger.

Extending across between opposite corners of
the element 10 is a living hinge 15 consisting of a
groove 16 formed in the bottom face of the ele-
ment 10 to create a very thin wall area 17 adjacent
the top face of the element with this thin strip 17
creating the living hinge. Preferably, stiffening
strips 18 are provided adjacent the groove 16, and
additional stiffeners 29 may extend across the ele-
ment.

Figure 6 shows a diamond shaped element 30
and it will be appreciated that the angles of this
diamond shaped element may be varied. It in-
cludes four edge faces 31, 32, 33 and 34 with the
usual projecting fingers 12 and a single living hinge
35 extending across between opposite corners of
the element. The living hinge 35 divides the dia-
mond shaped structure into equal triangles.

A regular pentagon 40 is shown in Figure 7
having five equal sides 41, 42, 43, 44 and 45 with
projecting fingers 12. This element is divided into
five identical triangular sections by means of five
living hinges 46 extending between corners of the
pentagon and the center of the pentagon.

In some situations, it may be desirable to pro-
vide a hole through the element at the point where
several living hinges converge. One such hole is
shown at the center of the pentagon in Figure 7.
This hole at the point of convergence of the living
hinges simplifies the multiple folds that occur at
that point.

Each living hinge can fold in sither a forward or
backward direction, creating great versatility in con-
struction design. One simple design taking advan-
tage of both folding aspects of the living hinge is
illustrated in Figure 8. This structure has been built
from folding squares according to this invention
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with outside living hinge fold corners 15" and inside
living hinge fold corners 15",

A smail animal like character constructed with
the living hinge of this invention is shown in Figure
9. This includes a folding rectangular slement 10
according to this invention with living hinge 15",
having triangular pieces as described in U.S. Pat-
ent 4,731,041 connected thereto with eye pieces
61. Further triangular pieces 62 with holes 63 are
edge connected to the triangular pieces 60. The
remainder of the character is formed by two further
triangular pieces 64 connected to the folding ele-
ment 10, with folding element 10 forming the
mouth of the character.

Although particular embodiments of the inven-
tion have been described and illustrated herein, it
is recognized the maodifications and variations may
readily occur to those skilled in the art and, con-
sequently, it is intended that the claims be inter-
preted to cover such modifications and equivalents.

Claims

1. A toy construction element in the form of a
polygon comprising a substantially flat body portion
having four or more edge faces of substantially
equal length and top and bottom faces, each said
edge face having formed thereon a plurality of
outwardly projecting integrally formed connectors
adapted to connect with corresponding projecting
connectors on an edge face of another construction
glement in a snap-together lateral interlock be-
tween adjacent elements while permitting hinging
action between connected elements on an axis
parallel to the connected edge faces, characterized
in that said construction element has at least one
line of reduced thickness extending across the
body of the element from apices of the polygon
and through the center of the body of the element
to form at least one living hinge which separates
the body of the element into at least two equal
triangular portions joined by at least one living
hinge, the three sides of each triangular portion
including at least one living hinge and at least one
edge face.

2. A toy construction element according to
claim 1 wherein the edge connectors comprise a
plurality of outwardly projecting integrally formed
fingers and spaces therebetween, said fingers and
spaces being positioned along each said side edge
such that the alignment of fingers and spaces
along the edge face of an element will inversely
mats with corresponding fingers and spaces of an
edge face of another element, a side edge of at
least one of said fingers having a convex projection
and at least one of said fingers having a depres-
sion, said projections and depressions being ar-
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ranged to provide a snap-together lateral interlock
between adjacent elemenis while permitting hing-
ing action between elements on an axis parallel to
an edge face.

- 3. A toy construction element according to 5
claim 1 or 2 in the form of a square with a living
hinge extending diagonally across between oppo-
site corners.

4. A toy construction element according to
claim 1 or 2 in the form of a regular pentagon with 10
five living hinges extending between the five cor-
ners and the center of the pentagon.

5. A toy consiruction element according to
claim 1 or 2 in the form of a hexagon.

6. A toy construction element according to 15
claim 1 or 2 in a diamond shape foldable into equal
triangles.
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