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1) I, Epwarp Henry HARrvEy, a
British subject, The Verne, Moor Common,
Lane End, Buckinghamshire do hereby de-
clare the invention, for which I pray that

5 a patent may be granted to me, and the
method by which it is to be performed, to
be particularly described in and by the fol-
lowing statement: —

This invention relates to substantially

10 planar elements for use in building-up a
structure, particularly a toy or model struc-
ture, and to a constructional toy comprising
a plurality of such elements.

The invention has as an object to provide

15 a substantially planar element which can be
hingedly and detachably connected with like
elements in edge-to-edge relationship to
build-up a wide variety of structures. The
invention also has an object to provide a
constructional toy which comprises a
plurality of such elements, which will per-
mit of exercises in solid geometry and which
it is believed will prove both absorbing and
educational.

The invention provides a substantially
planar element for use in building-up a
structure by hingedly and detachably con-
necting a plurality of such elements in
edge-to-edge relationship, wherein

(a) the element has at least one margin,

(b) said margin comprises at least two
projections having a recess therebetween,

(c) an end face of one projection is
formed with a recessed hinge socket,

35 (d) an end face of the other or another

projection is formed with a protruding hinge
ip,

P (e) an end face of one of the projections

is an abutment face,

(f) the margin is adapted to mate with a
complementary margin of another like
element with the hinge pip of each element
sprung into the hinge socket of the other
element and with the abutment face abut-
45 ting the complementary abutment face of
e
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the other element so as to maintain the
hinge pip of each element in the hinge
socket of the other element.

Said abutment face is preferably located
between said hinge socket and said hinge
pip and is preferably located substantially
midway between the ends of the margin.

Sufficient resiliency must be provided in
the margin to enable the hinge pip of one
element to be sprung into the hinge socket
of the other element during said mating.
To this end, at least one of the said pro-
jections may be divided by a slot to provide
a resilient tongue which will allow the hinge
pip of one element to be sprung into the
hinge socket of the other element in said
mating and/or at least said margin of the
element may be formed from a material
having sufficient resilience to enable the
hinge pip of one element to be sprung into 65
the hinge socket of the other element.
Where a said resilient tongue is provided,
an end face of the resilient tongue may
comprise said abutment face.

The margin may comprise a single hinge
pip which is located towards one end of the
margin and a single hinge socket which is
located towards the other end of the margin.

The invention also provides a substanti-
ally planar element for use in building-up 75
a structure by hingedly and detachably
connecting a plurality of such elements in
edge-to-edge relationship, wherein

(a) said element has two margins at an
angle to each other,

(b) each said margin is formed with first
and second projections spaced apart by a
recess of substantially the same width as
one of the projections,

(c) the first projection is substantially at §5
an end of the margin,

(d) the second projection is spaced from
the other end of that margin by a further
recess, the width of which is substantially
equal to the width of said first projection, 9¢
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(¢) an end face of one projection is
formed with a recessed hinge socket,

() an end face of the other projection is
formed with a protruding hinge pip,

5 (g) the two recesses are adapted to receive
and mate with the two projections of a
complementary margin of another like ele-
ment,

(h) the arrangement is such that, in said

10 mating, the hinge pip of each clement can
be sprung into the hinge socket of the other
element.

The hinge socket may be formed in the
inner end face of the first projection and

15 the hinge pip may be formed on the outer
end face of the second projection. The
inner end face of said second projection
may be an abutment face adapted, in said
mating, to abut a complementary abutment

20 face of the other element to maintain ihe
hinge pip of each element in the hinge
socket of the other element. One of the
projections on each margin may be sub-
divided by a slot to provide a resilient

25 tongue which, in said mating, allows the
hinge pip of each element to be sprung into
the hinge socket of the other element. Said
slot may be adjacent to the inner end face
of the second projection.

30 An element according to the present in-
vention may be of any suitable geometric
form, e.g. may be substantially in the form
of a triangle and have three said margins
or be substantially in the form of a square

35 and have four said margins.

The element may be formed in any suit-
able manner and from any suitable material
but is preferably moulded from a suitable
synthetic plastics material, a particularly
suitable synthetic plastics material being an
acrylonitrile-butadiene-styrene copolymer.

The element may be of any suitable size
with each margin thereof preferably of a
same standard length, although one or more
45 margins may be of a different length which

may be a whole number multiple of said
standard length. Preferably the standard
length of one or more margins of the els-
ment is from 50 mm. to 75 mm., such

50 standard length being measured between
the points where a line drawn through the
axis of the hinge pip and hinge socket of
the margin intersects with lines drawn
through the axes of the hinge pips and hinge

55 sockets of adjacent margins of the element.
Where each margin of the element com-
prises only a single hinge pip and only a
single hinge socket, then the distance be-
tween the end face in which the hinge

60 socket is formed and the crown of the hinge
pip is preferably from 0.5 to 0.8 of said
standard length. According to a preferred
embodiment of the present invention, which
is given by way of example, each margin

65 of the element is of a same standard length

40

of substantially 70 mm., the distance be-
tween the end face in which the single hinge
socket is formed and the crown of the single
hinge pip is substantially 45 mm., the ele-
ment has a thickness of substantially 3.2 70
mm., and each margin comprises a said re-
silient tongue having a width of substanti-
ally 4 mm, and divided from a said pro-
jection by a slot having a length of sub-
stantially 9 mm. 75

The invention further provides a con-
structional toy comprising a plurality of
elements according to the present invention.
Preferably each margin of each element is
of a said standard length, although one or 80
more elements may be provided the length
of at least one margin of which is of or a
multiple of said standard length. The ele-
ments may be coloured and different ele-
ments may be of different colours. 85

In order that the invention may be the
more readily understood reference will here-
inafter be made, by way of example, to the
accompanying drawings, wherein:

Fig. 1 is a plan view of one embodiment 90
of a substantially square planar element
according to the present invention,

Fig. 2 is a plan view of a substantially
triangular planar element according to the
present invention, 95

Fig. 3 is a plan view showing the planar
elements of Figs. 1 and 2 hingedly and de-
tachably connected together in edge-to-edge
relationship,

Fig. 4is a fragmentary diagrammatic plan
view of another embodiment of planar ele-
ment according to the present invention,

Fig. 5 is a perspective view of an icosa-
hedron assembled from twenty triangular
elements as shown in Fig. 2, and

Fig. 6 is a perspective view of a snub
cube assembled from six square elements as
shown in Fig. 1 and thirty two triangular
elements as shown in Fig. 2.

Referring to Figs. 1 and 2, it will be
seen that each of the margins 1 of each of
the planar elements is of substantially the
same standard length and comprises a pro-
jection 2 and a recess 3 of substantially
the same rectangular form. In addition each
of the margins 1 comprises a further pro-
jection 4 at one end thereof and an open-
ended recess 5 at the other end thereof.
Each of the projections 2 comprises a re-
siliently flexible tongue 6 formed by slotting
the margins of the elements as shown at 7
and 8. Each tongue 6 has an abutment face
15. The degree of resilience of the tongues
6 can be varied by varying the spacing
between each pair of slots 7 and 8 and/or
by varying the depth of the slots 7 and 8.
The closer together the slots 7 and 8 are to
one another, and hence the narrower the
tongue 6 therebetween, so the more resilient
will the tongue 6 be. Likewise the deeper 130
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the slots 7 and € are so, once again, the more

resilient will be the tongue 6 defined thereby.

As will be seen, each of the tongues 6 is

at one of a projection 2. On its opposite
5 end face 9 each of the projections 2 has a
part-spherical hinge pip 10 whilst each of
the projections 4 has a complementary hinge
socket 11 in the end face 12 thereof.

It will thus be readily apparent
that the planar elements of Figs. 1 and 2
can be assembled with one another as shown
in Fig. 3 or with other planar elements hav-
ing similar margins by engaging the pro-
jections 2 and 4 of a margin of each in the
recesses 3 and 5 of the other. During the
course of such engagement the hinge pip 10
of each element will engage in the hinge
socket 11 of the other element and the
abutment face 15 of each element will
abut the abutment face 15 of the other
element so as to retain the elements in
assembled condition and provide pivots
about which the elements can hinge relative
to one another. The resilient tongues 6 act
to urge the hinge pips 10 into the hinge
-sockets 11 and to facilitate the assembly
and disassembly of the elements.

The tops of the projections 2 and 4 are
preferably radiussed as shown at 13 whilst
the bottoms of the recesses 3 and 5 are
preferably chamferred as shown at 14 so
as to increase the angular distance over
which the element can be hinged with re-
spect to another element with which it is
assembled. In addition the margins of the
abutment face 15 of each of the tongues 6
are preferably chamferred as shown at 16
to facilitate the assembly of the element
with another element.

Although the resiliently flexible tongue 6
of each margin 1 has been shown zs being
at that end of each projection 2 opposite
the end face 9 thereof it will be readily
appreciated that the tongue 6 could be
elsewhere on the margin 1, ie. could be
at that end of the projection 2 adjacent
the end face 9 or could even comprise part
of the projection 4. It will also be appreci-
ated that only the slot 7 is necessary to de-
0 fine cach of the resiliently flexible tongues

6, the slots 8 in the illustrated embodiments

serving only to increase the flexibility of the

tongues 0.

Each of the margins of the elements

55 shown in Figs. 1 and 2 is of the said standard
length of 70 mm., the standard length being
measured between the points where a line
drawn through the axis of the hinge pip

10 and hinge socket 11 of the margin inter-
60 sects with lines drawn through the axes of

the hinge pips 10 and hinge sockets 11 of

adjacent margins as indicated by the points

P in Fig. 3 where the broken line 17 inter-

sects the broken lines 18, 19. The elements
65 have a thickness of 3.2 mm., the distance
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between the end face 12 containing the
hinge socket 11 and the crown of the hinge
pip 10 of each margin is 45 mm., the re-
silient tongues 6 have a width of 4 mm.
and each of the slots 7 has a length of 9 70
mm.

The elements shown in Figs. 1 and 2 are
preferably moulded, e.g. injection moulded,
from suitable synthetic plastics material.

A particularly suitable plastics material is 75
an acrylonitrile-butadiene-styrene copoly-
mer.

The embodiment of Fig. 4 is substantially
the same as that shown in Figs. 1 and 2
except that the tongues 6 have been omitted 80
and instead at least the margins of the ele-
ment are formed from a material having
sufficient resilience to enable the hinge pip
10 of each of two elements being assembled
together to be sprung into the hinge socket 85
11 of the other element. A suitable resilient
material for the element is a suitable syn-
thetic plastics material such as polypropy-
lene.

Planar elements according to the present 90
invention can be assembled together in edge-
to-edge relationship to build a wide variety
of structures. Thus, for example, twenty
triangular planar elements of the kind shown
in Fig. 2 can be assembled together to form 95
an icosahedron as shown in Fig. 5 whilst
six square elements as shown in Fig. 1 and
thirtytwo triangular elements as shown in
Fig. 2 can be assembled together to form
a snub cube as shown in Fig. 6.

WHAT I CLAIM IS: —

1. A substantially planar element for
use in building-up a structure by hingedly
and detachably connecting a plurality of
such elements in edge-to-edge relationship,
wherein

(a) the element has at least one margin,
{b) said margin comprises at least two
projections having a recess therebetween,
{c) an end face of one projection is
formed with a recessed hinge socket,
(d) an end face of the other or another
projection is formed with a protruding
hinge pip,
(e) an end face of one of the projections
is an abutment face,
(f) the margin is adapted to mate with a
complementary margin of another like
element with the hinge pip of each ele-
ment sprung into the hinge socket of the
other element and with the abutment face
abutting the complementary abutment
face of the other element so as to main-
tain the hinge pip of each element in the
hinge socket of the other element.

2. An element according to claim 1,
wherein sdid abutment face is located-be-
tween said hinge socket and said hinge pip
and is substantially midway between the
ends of the margin.
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3. An element according to claim 1 or
2 wherein at least one projection is divided
by a slot to provide a resilient tongue which,
in said mating, allows the hinge pip of one

5 element to be sprung into the hinge socket
of the other element.

4. An element according to claim 1, 2
or 3, wherein at least said margin of the
element is formed from a material having

10 sufficient resilience to enable, in said mating,

the hinge pip of one element to be sprung
into the hinge socket of the other element.

5. An element according to claim 3,
wherein an end face of said resilient tongue

15 comprises said abutment face.

6. An element according to any pre-
ceding claim, wherein the margin comprises
a single hinge pip which is located towards
one end of the margin and a single hinge

20 socket which is located towards the other

end of the margin.

7. A substantially planar element for
use in building-up a structure by hingedly
and detachably connecting a plurality of

25 such elements in edge-to-edge relationship,

wherein

(a) said element has two margins at an

angle to each other,

(b) each said margin is formed with first

30 and second projections spaced apart by
a recess of substantially the same width
as one of the projections,

(c) the first projection is substantially at

an end of the margin,

35 (d) the second projection is spaced from
the other end of that margin by a further
recess, the width of which is substantially
equal to the width of said first projection,
(e) an end face of one projection is

40 formed with a recessed hinge socket,
(f) an end face of the other projection is
formed with a protruding hinge pip,

(g) the two recesses are adapted to receive

and mate with the two projections of a

45 complementary margin of another like
element,

(h) the arrangement is such that, in said

mating, the hinge pip of each element can

be sprung into the hinge socket of the

50  other element.

8. An element according to claim 7,
having the hinge socket formed in the inner
end face of the first projection and the
hinge pip formed on the outer end face of

55 the second projection.

9. An element according to claim 7 or
8, wherein the inner end face of said second
projection is an abutment face and is
adapted, in said mating, to abut a comple-
mentary abutment face of the other element g
to maintain the hinge pip of each element in
the hinge socket of the other element.

10. An element according to claim 7, 8
or 9 having one of the projections on each
margin sub-divided by a slot, thereby pro- 65
viding a resilient tongue which, in said
mating, allows the hinge pip of each element
to be sprung into the hinge socket of the
other element.

11. An element according to claim 10, 70
wherein said slot is adjacent to the inner
end face of the second projection.

12. An clement according to any one
of the preceding claims,, wherein the ele-
ment is substantially in the form of a tri- 75
angle and has three said margins.

13. An element according to claim 12,
wherein the element is substantially in the
form of an equilateral triangle.

14.  An element according to any one of 80
the preceding claims 1 to 11, wherein the
element is substantially in the form of a
square and has four said margins.

15. An element according to any one
of the preceding claims when moulded from g5
synthetic plastics material.

16. An element according to claim 15
wherein the synthetic plastics material is an
acrylonitrile-butadiene-styrene copolymer.

17. A constructional toy comprising a 90
plurality of elements according to any one
of the preceding claims.

18. A structure when built-up from a
plurality of elements according to any one of
the preceding claims 1 to 16. 95

19. An element for use in building-up a
structure by hingedly and detachably con-
necting a plurality of such elements in edge-
to-edge relationship, the element being sub-
stantially as herein described with reference
to the accompanying drawings.

20. A constructional toy comprising a
plurality of elements according to claim 1
and substantially as herein described with
reference to the accompanying drawings.
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