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(54) Constructional toy

(57) A constructional toy comprising a plurality of el-
ements (10, 62, 64, 70, 80, 90, 91, 92, 93, 94, 95, 120,
130, 140, 150, 170, 180, 190, 200, 210) of at least two
different types which can be assembled together to form
a variety of three dimensional structures. The elements

include a main element (10, 62, 64, 70, 80, 150, 190,
200, 210) comprising a first engagement feature (30)
having N splines, where N is an integer not less than
three; and a second engagement feature (40) having N’
splines, where N’<N.
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Description

[0001] The present disclosure relates to a construc-
tional toy.
[0002] In particular the disclosure is concerned with a
constructional toy comprising a number of elements
which can be assembled together to form a variety of
three dimensional structures.

Background

[0003] Constructional toys having separate building el-
ements are well known in the art. The building elements
can be combined to construct a shape for the enjoyment
and education of children.
[0004] For example European Patent Application
0837724 (J C Mott, Morphun Research Limited) de-
scribes a constructional toy comprising a plurality of main
building elements having splines provided as engage-
ment features. The problem with this arrangement is that
the building elements cannot vary much in size, as each
element must be large enough to accommodate splined
engagement features complementary in shape to the oth-
er building elements. Thus any resultant assembly of
building elements will be of limited variety.
[0005] Although difficult to appreciate, extensive engi-
neering skill and precision is involved in the production
of a constructional toy joined by splined engagement fea-
tures. The size, shape, resilience, and properties relative
to cooperating features must all be taken into account in
order to provide a toy which is easily assembled and dis-
assembled by a child, whilst still providing a positive en-
gagement while the elements are assembled.
[0006] Hence in order to maintain a quality interaction
between building elements of different sizes, convention-
ally the same size and configuration of splined arrange-
ments for both large and small elements are used. To do
so is actually desirable, as the manufacture and produc-
tion of elements with different spline arrangements in-
creases design and manufacture complexity, and hence
cost.
[0007] However for elements of different sizes, the size
of the smallest element is limited by the size of the splined
arrangement applied to it. This is because a certain
amount of foundation material is required for the splined
arrangement to be attached to, as well as offering the
user a conveniently sized element to hold whilst engaging
and disengaging the elements from one another.
[0008] Alternatively, all of the building elements may
use a small spline engagement feature on all of the build-
ing elements of different sizes, however this would mean
that larger building elements would not be held together
as securely as if they used larger splined engagement
features.
[0009] Hence a constructional toy comprising a plural-
ity of elements of different sizes which can be engaged
and disengaged with the required ease and satisfaction
by a child is highly desirable.

Summary

[0010] According to the present invention there is pro-
vided a constructional toy as set forth in the appended
claims. Other features of the invention will be apparent
from the dependent claims, and the description which
follows.
[0011] Accordingly there may be provided a construc-
tional toy comprising a plurality of elements of at least
two different types which can be assembled together to
form a variety of three dimensional structures, said ele-
ments including : a main element comprising : a first en-
gagement feature having N splines, where N is an integer
not less than three; a second engagement feature having
N’ splines, where N’<N.
[0012] The main element may comprise a third en-
gagement feature which is complementary in shape to,
and configured to engage with, engagement features of
the same design as the first or second engagement fea-
tures, but not both.
[0013] The main element may comprise a third en-
gagement feature, different to the first and second en-
gagement features, and having (N’ + 1) splines.
[0014] The main element may comprise a fourth en-
gagement feature comprising at least one of a stud, a
plain aperture or a splined aperture.
[0015] The toy further may further comprise : an addi-
tional element comprising : an engagement feature com-
plementary in shape to, and configured to engage with
one of the first, second, third or fourth engagement fea-
tures of the main element.
[0016] The additional element may have at least two
surfaces, and be provided with engagement features of
substantially the same form, shape and size on two sur-
faces, the engagement feature on one surface being pro-
vided at an angle to the engagement feature on the other
surface.
[0017] The additional element may comprise a further
engagement feature different to the other engagement
feature of the additional element.
[0018] The further engagement feature may comprise
at least one of a stud, a plain aperture or a splined aper-
ture.
[0019] One or more of the main or additional elements
may be in the form of a building block having a plurality
of flat side surfaces, at least one of said surfaces being
provided with at least one of the first, second or third
engagement features, or an engagement feature com-
plementary in shape to, and configured to engage with
one of the first, second or third engagement features.
[0020] The main elements may be provided in the form
of a building block having a plurality of flat side surfaces,
wherein at least one of the first, second or third engage-
ment features, or an engagement feature complementa-
ry in shape to, and configured to engage with one of the
first, second or third engagement features, is provided
on at least one of the surfaces; and a different one of the
first, second or third engagement features, or engage-
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ment feature complementary in shape to, and configured
to engage with one of the first, second or third engage-
ment features is provided on the same or another one of
said surfaces.
[0021] The main element may be provided as a splined
shaft, one end of the shaft being provided with M splines
which extend radially outwards from the shaft and being
complementary in shape to, and configured to engage
with, an engagement feature of a constructional element,
the other end of the shaft being provided with a recess
with M’ splines which extend radially inward from an inner
surface of the recess, where M is an integer of different
value to M’.
[0022] The additional element may be provided as a
splined shaft, one end of the shaft being provided with a
first recess with M splines which extend radially inward
from an inner surface of the first recess, the other end of
the shaft being provided with a second recess with M’
splines which extend radially inward from an inner sur-
face of the recess, where M is an integer of different value
to M’.
[0023] The main element may be provided as a splined
shaft, one end of the shaft being provided with a first
recess with M splines which extend radially inward from
an inner surface of the first recess, the other end of the
shaft being provided with a "T" piece having a number
of splines M’ extending therefrom and being complemen-
tary in shape to, and configured to engage with, an en-
gagement feature of a constructional element, where M
is an integer of different value to M’.
[0024] The main element may be provided as a splined
shaft, one end of the shaft being provided with M splines
which extend radially outwards from the shaft, the other
end of the shaft being provided with a "T" piece having
a number of splines M’ extending therefrom, each end
of the shaft being complementary in shape to, and con-
figured to engage with, a different engagement feature
of a constructional element, where M is an integer of dif-
ferent value to M’.
[0025] The splined shaft may provided as an articulat-
ed shaft, the articulation being provided by a universal
joint provided at a region between the ends of the shaft.
[0026] M may be an integer having a value greater than
N; and M’ may be an integer having a value greater than
N’ but less than N. N may equal 6; N’ may equal 2; M’
may equal 4; and M may equal 12.
[0027] Hence there is provided a constructional toy in
which the elements have engagement features of differ-
ent sizes, and the toy comprises a number of main tran-
sition elements which have engagement features com-
mon to sizes and configurations of other elements of the
constructional toy.

Brief Description of the Drawings

[0028] Examples of the present disclosure will now be
described with reference to the accompanying drawings,
in which:

Figures 1 to 4 show a variety of views of a first ex-
ample of a main element according to the present
disclosure;

Figures 5 to 6 show a variety of views of a second
example of a main element according to the present
disclosure;

Figures 7 to 10 show a variety of views of a third
example of a main element according to the present
disclosure;

Figures 11 to 14 show a variety of views of a fourth
example of a main element according to the present
disclosure;

Figures 15 to 18 show a variety of views of a fifth
example of a main element according to the present
disclosure;

Figures 19 to 22 show a variety of views of a com-
bination of the main element of figures 1 to 4 and
additional elements according to the present disclo-
sure;

Figures 23 to 26 show a variety of views of one of
the additional elements as shown in Figures 19 to
22 according to the present disclosure;

Figures 27 to 30 show a variety of views of one of
the additional elements as shown in Figures 19 to
22 according to the present disclosure;

Figures 31 to 34 show a variety of views of another
example of an additional element according to the
present disclosure;

Figures 35 to 37 show a variety of views of a further
example of an additional element according to the
present disclosure;

Figures 38 to 40 show a variety of views of a further
example of an additional element according to the
present disclosure;

Figures 41 to 43 show a variety of views of an addi-
tional shaft element according to the present disclo-
sure;

Figures 44 to 46 show a variety of views of an alter-
native additional shaft element according to the
present disclosure;

Figures 47 to 50 show a variety of views of a sixth
example of a main element according to the present
disclosure;

Figures 51 to 52 show a variety of views of the main
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element of Figures 47 to 50 in combination with ad-
ditional elements similar to those of figures 23 to 26
according to the present disclosure;

Figures 53 to 55 show a variety of views of a further
example of an additional element according to the
present disclosure;

Figures 56 to 59 show a variety of views of a further
example of an additional element according to the
present disclosure;

Figure 60 to 63 show a variety of views of the addi-
tional element of Figures 53 to 55 in combination
with additional elements shown in Figures 27 to 30
according to the present disclosure;

Figures 64 to 67 show examples of a transitional
element in the form of an articulated shaft according
to the present disclosure;

Figures 68 to 71 show a variety of views of a further
example of an articulated shaft according to the
present disclosure;

Figures 72 to 77 show a variety of views another
example of an articulated shaft according to the
present disclosure; and

Figures 78 to 80 show a variety of views the articu-
lated shaft examples of Figures 64 to 77 in combi-
nation.

Detailed Description

[0029] Figures 1 to 4 show a variety of views of a first
example of a main (or "transitional") element of a con-
structional toy according to the present disclosure. The
element 10 is polygonal in cross section and has five
substantially flat external surfaces 12, 14, 16, 18 and 20.
Many of the examples of the toy elements of the present
disclosure are polygonal in cross section and have four
or five substantially flat external surfaces, as is apparent
from the figures in which they are represented. The main
elements are optionally termed "transitional" elements
as they enable the joining of blocks of different sizes hav-
ing different joining (or "engagement") features. That is
to say, the main elements provide a transition from one
size of constructional element to another.
[0030] Figures 1 to 3 show the five substantially flat
surfaces 12, 14, 16 of element 10. Figure 4 shows an
underside/inner view of the element 10, and shows that
the five surfaces 12, 14, 16, 18 and 20 are defined by
walls which define an open cavity 22 within which are
located three hollow and open cylindrical pedestals 24.
The pedestals 24 extend from the underside of the wall
which defines surface 20.
[0031] The element 10 comprises a first engagement

feature 30 having a number of splines 32, for example N
splines where N is an integer not less than 3. The splines
32 extend from a semi-circular base (or protrusion) 34
which extends from the surface 12 of the element 10.
[0032] The main (or "transitional") element 10 is also
provided with a second engagement feature 40 having
a number of splines 42, for example N’ splines. In the
example shown the first engagement feature 30 is pro-
vided with 6 splines and the second engagement feature
is provided with 2 splines. N and N’ are both integers,
and N’ is a value less than N.
[0033] The main (or "transitional") element 10 further
comprises a third engagement feature 50, different to the
first and second engagement features, having a number
of splines 52, for example (N’ + 1) splines. In the example
shown the third engagement feature 50 is complemen-
tary in shape to, and configured to engage with, engage-
ment features of the same design as (i.e. identical to) the
second engagement feature 40. Alternatively the third
engagement feature may be provided with engagement
features complementary in shape to, and configured to
engage with, engagement features of the same design
as (i.e. identical to) the first engagement feature.
[0034] The splines 42 of the second engagement 40
feature extend directly from the surface 14 of the main
(or "transitional") element 10. The splines 52 of the third
engagement feature 50 extend directly from the wall of
a recess 54 in the surface 18 of the main (or "transitional")
element 10. In the examples shown in Figures 1 to 4,
there are provided a further two third engagement fea-
tures 50, which are both provided on the surface 16 of
the main (or "transitional") element 10.
[0035] The engagement features 30, 40 are termed
"male" engagement features, and the engagement fea-
tures 50 are termed "female" engagement features.
[0036] Although in the example of Figures 1 to 4 there
are shown one male second engagement feature 40 and
three equivalent female features 50, the element 10 may
be provided with a different number of/and combination
of male and female engagement features 40, 50. Like-
wise, any of the examples of the present disclosure may
be provided with a different number, combination and
relative size of engagement features to those presented
in the figures.
[0037] The pedestals 24, as shown in Figure 4, are
shown as comprising a stud which extends away from
the wall which defines the surface 20 and further com-
prises a plain aperture 60, although a splined aperture
could be provided instead. The aperture 60 is closed at
the end closest to the wall which defines surface 20.
[0038] A variety of views of a second example of a
main (or "transitional") element 62 is shown in Figures 5
to 6. The main element 62 is identical to the example
shown in Figures 1 to 4 except that studs 66 are provided
on the surface 20 of the element 62. The studs 66 are
cylindrical and closed at their end distal to the surface 20.
[0039] A variety of views of a third example of a main
element 64 is shown in Figures 7 to 10. The main element
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64 is identical to that shown in Figures 1 to 4, except that
instead of a male first engagement feature 30 being pro-
vided on a cylindrical protrusion 34, shown in Figures 1
to 4, there is provided a female first engagement feature
30’ comprising a number of splines, for example N+1
splines 32, which extend from a recess 34’ (or groove)
in the surface 12 of the main element 64. In the example
shown there are seven splines.
[0040] Figures 11 to 14 show a variety of views of a
fourth example of a main (or "transitional") element 70
similar to that shown in Figures 1 to 4, the only difference
being that the main element is provided with a square
cross section rather than a rectangular cross section, and
there being provided fewer tertiary engagement features
50 having a number of splines, for example (N’+1)
splines. Additionally, the cavity 22 of main element 70 is
provided with a hollow stud like pedestal 24 as described
in relation to Figure 4.
[0041] The fifth example of a main (or "transitional")
element 80 shown from variety of angles in Figures 15
to 18, are identical to that shown in Figures 11 to 14
except that the elements comprise the pedestals/studs
66 extending from the surface 20 of the element 80, as
described with reference to the example of Figure 5.
[0042] Figures 19 to 22 show a variety of views of the
main element 10, as shown in Figures 1 to 4, assembled
with additional elements 90, 92. Of these, the additional
element 90 comprises engagement features 94 comple-
mentary in shape to, and configured to engage with the
first engagement feature 30 of the main element 10. In
the example shown the additional element 90 comprises
two engagement features 94 which are complementary
in shape to and configured to engage with the engage-
ment features 30 of the main element 10, and is also
provided with two engagement features 30 which are
identical to engagement features 30 of the main element
10. In the example shown, the additional element 90 has
a side the same length as surface 12 of the main element
10, and has a greater depth. The additional element 90
is engaged with the main element 10 by sliding the female
engagement feature 94 into engagement with the male
first engagement feature 30 of the main element 10.
[0043] In the example shown in Figures 19 to 22 a
smaller additional element 92 is also shown in engage-
ment with the main element 10. In the example shown,
the smaller additional element 92 has a side about half
the length of the surface 12 of the main element 10.
[0044] As later described in relation to Figures 27 to
30, spline arrangements are provided as male and fe-
male engagement features on the smaller element 92,
which are identical to those of the second and third en-
gagement features 40,50 of the main element 10. For
example, the smaller additional element 92 comprises
an engagement feature 96 complementary in shape to,
and configured to engage with, the third engagement fea-
ture 50 of the main element 10.
[0045] A second additional element 92 is engaged with
engagement features provided on the other element 92

and with the third engagement feature 50 of the main
element 10. As with the larger additional element 90 the
smaller additional elements 92 are engaged with the en-
gagement features having N’ splines by sliding them into
engagement with the engagement feature 50 of the main
element 10.
[0046] Figures 21 and 22 show different views of the
same arrangement, with Figure 22 showing the under-
side, or "inner view", of the assembled elements 10, 90,
92.
[0047] Figures 23 to 26 show a variety of views of an
alternative example of an additional element 91 similar
to that of additional element 90 shown in Figures 19 to
22. The additional element 91 is identical to additional
element 90 except for studs 100 which are provided on
an upper surface 102. The studs 100 extend away from
the surface 102, and the studs 100 are open at the end
of the stud 100 which is distal to the surface 102. The
additional element 91 is provided with male engagement
features 30 and female engagement features 94 as pre-
viously described with reference to Figure 19 and the
various examples of the main (or "transitional") element.
As shown in Figures 25 and 26 the underside of the ad-
ditional element 90, 91 comprises a hollow cylindrical
element 104 which extends the full depth of the hollow
additional element 90, 91. A number of guides 106 are
provided extending from the walls of the element and the
centre pedestal 104, the ends of the guide features 106
being distal to the surfaces from which they extend, and
are spaced apart such that they will neatly engage with
and frictionally engage with studs 100 provided on other
elements.
[0048] Figures 27 to 30 show a variety of views of the
smaller additional element 92 shown in figures 19 to 22.
The engagement features of the smaller element 92 are
identical to the second engagement features having a
number of splines, for example N’ splines, and third en-
gagement features having a number of splines, for ex-
ample (N’+1) splines, shown as engagement features
40, 50 in figures 1 to 4. Additionally the underside of the
block element 94 is similar to that of the examples of
figures 1 to 4 in that a hollow cylindrical pedestal 24 open
at one end is provided in the centre of the block and
extends away from the large flat surface of the element
92. Of course, the pedestal/stud 24 may be of a different
size to that of the example shown in figures 1 to 4. The
stud 24 further comprises a plain aperture 60, although
a splined aperture could be provided instead. The aper-
ture 60 is closed at the end closest to the wall which
defines.
[0049] A further example of an additional element 93,
shown from a variety of angles, is shown in Figures 31
to 34, and is identical to the additional element 92 shown
in figures 27 to 30 other than stud/pedestals 66 are pro-
vided on the large flat surface of the element 93.
[0050] Figures 35 to 37 show a variety of views of a
further alternative example of an additional element 95
which is identical to the example of Figures 27 to 30 other
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than a splined aperture 97 is provided in the centre of
the element 95. The splined aperture 97 extends the full
height of the element 95, and is in the form of a splined
hollow cylinder open at both ends. In the example shown
the aperture is provided with 6 splines, but a different
number of splines may be provided, depending on the
shape and form of the element it is required to be joined
with.
[0051] A further alternative example of an additional
element 120 is shown, from various angles, in figures 38
to 40. This is similar to the example shown in figures 27
to 30, and instead of a polygonal cross section element
92 the element 120 is triangular in cross section. It is
provided with engagement features akin to second and
third engagement features 40, 50 on three of its surfaces,
as described with reference to the example element 92
of Figures 27 to 30. As with any of the examples of the
present disclosure, there may also be provided an ele-
ment with a different number, combination and/or relative
size of engagement features to those presented in the
figures.
[0052] Figures 41 to 43 show a variety of views of an-
other example of an additional element 130. The addi-
tional element 130 comprises a splined shaft comple-
mentary in shape and configured to engage with the fe-
male first engagement feature 32’ of the third main ele-
ment example 64 of Figures 7 to 10. That is to say, the
splines of the shaft 130 are configured to be complemen-
tary in shape and spacing to the recess 34 of the main
element 64 such that the shaft 130 may slide into and
engage with the recessed splines 32’. The shaft 130 is
also configured to fit inside the pedestal/stud 24 common
to the examples of figures 1 to 15.
[0053] Figures 44 to 46 show a variety of views of an
alternative splined shaft 140 having the same dimension
and spacing as the second engagement feature 40 of
the main element examples shown in Figures 1 to 18.
The additional shaft element 140 has splines 42 which
are configured to be complementary in shape and to en-
gage with the third engagement feature 50 as shown in
figures 1 to 18. That is to say, the shaft 140 is configured
to slide into and engage with the splines 52 extending
from the recess 54 of the third engagement feature 50.
The additional element 140 is also configured to fit within
the hollow stud/pedestal of the smaller additional ele-
ments shown in figures 23 to 34, and also to be comple-
mentary in shape and to engage with the splines of the
aperture/stud 24 of the additional element 95 shown in
figures 35 to 37. The additional element 140 is also con-
figured to engage with the female engagement features
shown in the additional element 120 of figure 38 to 40.
[0054] Hence the additional shaft element 130 is con-
figured to link elements having a female engagement fea-
ture 30’ of the main and additional elements, thereby pro-
viding a means for the main and additional elements to
be fitted together. Hence assemblies of the construction-
al toy elements may extend in a direction away from the
direction of build as shown in figures 19 to 22. That is to

say the additional element 130 would allow for elements
to be added to the example shown in figure 20 such that
the constructional toy assembly extends into and/or out
of the page.
[0055] Likewise the additional shaft element 140 could
be used to extend the constructional build by attaching
the smaller additional elements having female engage-
ment features 50 which are complementary in shape to
that of the shaft 140 such that they too extend into and
or out of the page as shown in figure 20.
[0056] Figures 47 to 50 show a variety of views of a
sixth example of a main/transitional element 150. This
main element 150 comprises similar features to that of
the examples of figures 1 to 18, having a male first en-
gagement feature 30, a male second engagement fea-
ture 40 and a female engagement feature 50, where the
first engagement feature 30, second engagement feature
40 and third engagement feature 50 have a different num-
bers of splines. However, in this example while the first
engagement feature 30 has a number of spline, for ex-
ample N splines , where N is an integer not less than
three, and in the example shown N= 6 , the splines 32 of
this example are smaller than those of the examples
shown in figures 1 to 18. Additionally the protrusion 34
shown in the example of figures 47 to 50 is smaller than
that shown in 1 to 18.
[0057] On the reverse side of element 150, as shown
in figures 49, 50, there is provided a fourth engagement
feature 152 provided as a cylinder which is open at one
end with splines 154 extending from the inner surface
from the cylinder 152 towards the centre of the cylinder
152. This is for engagement with, and is complementary
in shape to, the shaft 140 shown in figures 44 to 46.
[0058] Figures 51 to 52 show a variety of views of a
main element 150 coupled to an additional element 160
by virtue of the first engagement features 30 and second
engagement features 30’. This example of the additional
element 160 is akin to element 90 shown in figures 19 to
22, however it may have a different size, for example be
half or a quarter of the size of the element 90.
[0059] The additional element 170 shown in figures 53
to 55 is akin to that shown in figures 11 to 14, having
engagement features of the same shape and configura-
tion, namely those as described with reference to figures
1 to 18. That is to say, the additional element 170 has
engagement features 40 similar to those of the second
engagement features 40 having splines 42 as shown in
figures 1 to 18. The engagement features 14 provided
on all or some of the surfaces of the block 170 are of
substantially the same form, shape and size as each oth-
er. However, the engagement feature on one surface is
provided at an angle (for example shown at a right angle,
perpendicular to) the engagement feature on another
surface.
[0060] Likewise in the example of figures 56 to 59 there
are presented various views of an additional element 180
in the form of a polygonal plate 182 having an upper
surface 184 and an opposite surface 186, as well as
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splines 42 providing an engagement feature 40 common
in design to the examples of figures 1 to 18. Hence the
engagement features 40 are substantially the same form,
shape and size on both surfaces 184, 186, however the
engagement feature on one surface is provided at an
angle to the engagement feature on the other surface,
and in the example shown, the engagement feature on
one surface is provided at right angles the engagement
feature on the other surface.
[0061] The example assembly shown in figures 60 to
63 show an element 170 coupled to an element 92 (as
shown in figures 27 to 30). Hence the arrangement of
the splines 42 on block 170 allow for one of the additional
elements 92 to extend in one direction away from the
additional block 170, and the arrangement of splines on
the block 170 is such that the other element 92 can extend
in a different direction away from the block 170, for ex-
ample perpendicular (as shown). This increases the con-
structional capabilities of a constructional toy according
to the present disclosure allowing for a robust and easily
engagable and disengagable coupling which can extend
in different directions allowing shapes to be built up in
three dimensions.
[0062] Clearly other elements can be added to this con-
struction, for example the examples of figures 1 to 52 in
any combination provided the male and female engage-
ment features are engaged and coupled appropriately.
That is to say, provided the correct male engagement
feature is coupled and engaged with the appropriate fe-
male engagement feature, then the constructional toy
can be assembled.
[0063] Figures 64 to 67 show a variety of views of a
further example of a transitional element 190. In this ex-
ample the element 190 is an articulated shaft. The artic-
ulation is provided by a universal joint 192 provided at a
region between ends 194, 196 of the shaft. A first portion
198 of the shaft is provided with a number of splines
which extend radially outwards from the shaft, similar in
configuration to the splines 32 for the additional shaft
element 130. A second portion 199 of the shaft 190, on
the opposite side of the articulation 192 to the first portion,
is provided with a female engagement feature having a
different number of splines. That is to say, the second
portion 199 is provided with a cylindrical recess 197 with
splines 193 which extend radially inward from an inner
surface 195 of the recess 197. Put another way, the tran-
sitional element may be provided as a splined shaft, one
end of the shaft being provided with M splines which ex-
tend radially outwards from the shaft and being comple-
mentary in shape to, and configured to engage with, an
engagement feature of one of the main or additional el-
ement, the other end of the shaft being provided with a
recess with M’ splines which extend radially inward from
an inner surface of the recess, where M is an integer of
different value to M’. The recess 197 and spline 193 are
configured to be complementary in shape and to engage
with the additional shaft 140 as shown in figures 44 to
46. Hence the articulated shaft 190 can be used to attach

a constructional toy element having a first engagement
feature 30, 30’, as shown in figure 7 to 10 to a block
element having a female third engagement feature 50.
Alternatively, of course, other constructional elements
may be added to the end of the shaft element 140 after
it has been inserted in the end 196 of the articulated shaft
190.
[0064] Figures 68 to 71 show a variety of views of an
alternative transitional articulated shaft 200 which is sim-
ilar to the articulated shaft 190 shown in figures 64 to 67
except that instead of a male splined shaft and a female
splined shaft, the articulated shaft 200 is provided with
two female splined shafts. That is to say, the transitional
shaft element 200 may be provided as a splined articu-
lated shaft, one end 202 of the shaft being provided with
a first recess 201 with splines 205 which extend radially
inward from an inner surface 203 of the first recess 201,
the other end 204 of the shaft being provided with a sec-
ond recess 206 with a different number of splines 207
which extend radially inward from an inner surface 209
of the recess. Put another way, the transitional element
may be provided as a splined shaft, one end of the shaft
being provided with a first recess with M splines which
extend radially inward from an inner surface of the first
recess, the other end of the shaft being provided with a
second recess with M’ splines which extend radially in-
ward from an inner surface of the recess, where M is an
integer of different value to M’. The end 202 of the artic-
ulated shaft is configured to be compatible for receiving
a splined shaft 130 as shown in figures 41 to 43, and the
other end 204 is configured to be compatible for receiving
a splined shaft as shown in figures 44 to 46.
[0065] A further example of a transitional articulated
shaft element 210 is shown in figures 72 to 77. As in the
examples of Figures 64 to 71, the shaft has an articulation
192 in the form of a universal joint. One end of the shaft
212 is provided with a female engagement feature 214
having a spline configuration compatible with the addi-
tional shaft 130 shown in figures 41 to 43. That is to say,
end 212 of the shaft 210 is provided with a first recess
201 with splines 205 which extend radially inward from
an inner surface 203 of the first recess 201. The other
end of the shaft 210, on the opposite side of the articu-
lation 192 to the end 212, is provided as a splined "T"
piece 220 having splines 222 compatible with the third
engagement feature 50 as shown in figures 1 to 40. In
the example shown there are two splines 222, which ex-
tend substantially at right angles to one another, and at
45deg to their base 224. Put another way, the transitional
element may be provided as a splined shaft, one end of
the shaft being provided with a first recess with M splines
which extend radially inward from an inner surface of the
first recess, the other end of the shaft being provided with
a "T" piece having a number of splines extending there-
from and being complementary in shape to, and config-
ured to engage with, an engagement feature of one of
the main or additional element.
[0066] The transitional element may alternatively be
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provided as a splined shaft, one end of the shaft being
provided with M splines which extend radially outwards
from the shaft, the other end of the shaft being provided
with a "T" piece having a number of splines extending
therefrom, each end of the shaft being complementary
in shape to, and configured to engage with, a different
engagement feature of the main and/or additional ele-
ment.
[0067] Hence engagement of transitional shaft ele-
ment 210 in a combination with a main element part such
as that shown in figures 7 to 10 allows for an extension
of the structure under construction by the user/child to
be flexible and to link to other structures.
[0068] Additionally, and as shown in figures 78 to 80,
the flexible/articulated shafts 190, 200 and 210 may be
assembled together.
[0069] Hence there is provided a constructional toy ac-
cording to the present disclosure where some of the el-
ements are in the form of a building block having a plu-
rality of flat sided surfaces, at least one of said surfaces,
and generally more than one of said surfaces, being pro-
vided with an engagement feature. The elements may
be generally polygonal in cross section.
[0070] Both the main/transitional elements and the ad-
ditional elements may be provided as a building block.
[0071] That is to say, the main elements may be pro-
vided in the form of a building block having a plurality of
flat side surfaces 12, 14, 16, 18 and 20, wherein at least
one of the first 30, second 40 or third 50 engagement
features, or an engagement feature complementary in
shape to, and configured to engage with one of the first
30, second 40 or third 50 engagement feature, is provided
on at least one of the surfaces 12, 14, 16, 18 and 20. A
different one of the first 30, second 40 or third 50 engage-
ment features, or engagement feature complementary in
shape to, and configured to engage with a different one
of the first 30, second 40 or third 50 engagement features,
is provided on the same or another one of said surfaces
12, 14, 16, 18 and 20. The different engagement features
provided on the main/transitional element may be of dif-
ferent overall size to one another, to thereby facilitate the
joining together of building elements of different overall
size. Put another way, each main element comprises a
first engagement feature which is sized and shaped to
engage with a complementary engagement feature of
another element, and also comprises a second engage-
ment feature which is of different size and/or shape to
the first engagement feature and configured to engage
with a complementary engagement feature of a further
element which is different to, and incompatible with, the
first engagement feature. The main element and ele-
ments joined to it may be of different sizes, the engage-
ment features and complementary engagement features
being sized appropriately to the size of the element.
[0072] The additional elements may be provided in the
form of a building block having a plurality of flat side sur-
faces 12, 14, 16, 18 and 20, at least one of said surfaces
being provided with at least one of the first 30, second

40 or third 50 engagement features, or an engagement
feature complementary in shape to, and configured to
engage with one of the first 30, second 40 or third 50
engagement features.
[0073] Alternatively both the main elements and the
additional elements may be provided as a splined shaft,
where different ends of the shaft are provided with splines
of a different configuration for engagement with other
splined arrangements.
[0074] Where examples are described as having male
engagement features, they may also be alternatively pro-
vided as female engagement features with compatible
splined arrangements.
[0075] Hence there is provided a constructional toy
comprising a plurality of elements as described in the
preceding description and shown in the accompanying
figures. The elements of the constructional toy comprise
at least two different types which can be assembled to-
gether to form a variety of three dimensional structures.
The elements of the constructional toy comprise main
elements and additional elements. The main elements
comprise engagement features of different and incom-
patible splined arrangements. They may comprise fe-
male splined arrangements arranged and configured to
receive male splined arrangements which are incompat-
ible with other male and or female splined arrangements
present on the same element. That is to say, each main
element can be coupled to a further element having a
first type of splined arrangement, and also coupled to a
different element having a different splined arrangement
which is incompatible to that of the other splined arrange-
ment. Hence elements of the same design may be joined
to one another and to elements of a different design.
[0076] As described above, this has the advantage that
elements of different sizes, and by necessity different
splined arrangements of different overall sizes, can be
joined together to increase the variety, complexity and
variation in granularity of designs being built by the user.
[0077] The additional elements of the present disclo-
sure may have a variety of different shapes, and as de-
scribed, may have splined arrangements which are iden-
tical and compatible, may be female or male, and may
be arranged at an angle to one another such that the
coupling of an additional element to a main element or
another additional element means that the constructional
toy can be extended in a variety of directions. Likewise
the shafts and articulated shafts as described in relation
to the present disclosure also allow for the constructional
toy to be built up from a base main (or "transitional") el-
ement in different directions, and to be coupled to other
main elements and additional elements in interesting,
creative and fun ways.
[0078] In all cases the splined arrangements are sliding
arrangements where one engagement feature must be
engaged and slid into position relative to the correspond-
ing engagement features of a different element.
[0079] Additionally other additional elements may be
added to the constructional toy.
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[0080] Thus the constructional toy for the present dis-
closure provides an advantage over that of known con-
structional toys because of the complexity and flexibility
of design that they allow.
[0081] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0082] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0083] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0084] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A constructional toy comprising a plurality of ele-
ments (10, 62, 64, 70, 80, 90, 91, 92, 93, 94, 95, 120,
130, 140, 150, 170, 180, 190, 200, 210) of at least
two different types which can be assembled together
to form a variety of three dimensional structures, said
elements including :

a main element (10, 62, 64, 70, 80, 150, 190,
200, 210) comprising :

a first engagement feature (30) having N
splines (32), where N is an integer not less
than three,
the first engagement feature (30) being
complementary in shape to, and configured
to engage with, an engagement feature
(30’) on another element;
a second engagement feature (40) having
N’ splines (42), where N’<N,
the second engagement feature (40) being
complementary in shape to, and configured
to engage with, an engagement feature (50)
on a further element which is different to,
and incompatible with, the first engagement

feature (30).

2. A constructional toy as claimed in claim 1 wherein
the main element (10, 62, 64, 70, 80, 150) comprises
a third engagement feature (30’, 50) which is com-
plementary in shape to, and configured to engage
with, engagement features of the same design as
the first (30) or second (40) engagement features,
but not both.

3. A constructional toy as claimed in claim 1 wherein
the main element (10, 62, 64, 70, 80, 150) comprises
a third engagement feature (50), different to the first
(30) and second (40) engagement features, and hav-
ing (N’ + 1) splines (52).

4. A constructional toy as claimed in any one of the
preceding claims wherein the toy further comprises :

an additional element (90, 91, 92, 93, 94, 95,
120, 130, 140, 170, 180) comprising :

an engagement feature complementary in
shape to, and configured to engage with one
of the first (30), second (40) or third (50)
engagement features of the main element.

5. A constructional toy as claimed in claim 4 wherein
the additional element (170, 180) has at least two
surfaces, and is provided with engagement features
of substantially the same form, shape and size on
two surfaces, the engagement feature on one sur-
face being provided at an angle to the engagement
feature on the other surface.

6. A constructional toy as claimed in any of claims 4 or
5 wherein the additional element (90, 91, 92, 93, 94,
95, 120, 130, 140) comprises a further engagement
feature different to the other engagement feature of
the additional element.

7. A constructional toy as claimed in any of claims 1 to
6 wherein the main elements (10, 62, 64, 70, 80,
150) are provided in the form of a building block hav-
ing a plurality of flat side surfaces, wherein at least
one of the first, second or third engagement features
(30, 40, 50), or an engagement feature complemen-
tary in shape to, and configured to engage with one
of the first, second or third engagement features (30,
40, 50), is provided on at least one of the surfaces;
and
a different one of the first, second or third engage-
ment features (30, 40, 50), or engagement feature
complementary in shape to, and configured to en-
gage with a different one of the first, second or third
engagement features (30, 40, 50) is provided on the
same or another one of said surfaces.
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8. A constructional toy as claimed in claim 1 wherein
the main element (190) is provided as a splined shaft,
one end of the shaft being provided with M splines
(32) which extend radially outwards from the shaft
and being complementary in shape to, and config-
ured to engage with, an engagement feature of a
constructional element, the other end of the shaft
being provided with a recess (197) with M’ splines
(193) which extend radially inward from an inner sur-
face of the recess, where M is an integer of different
value to M’.

9. A constructional toy as claimed in claim 1 wherein
the main element (200) is provided as a splined shaft,
one end of the shaft being provided with a first recess
(201) with M splines (205) which extend radially in-
ward from an inner surface of the first recess, the
other end of the shaft being provided with a second
recess (206) with M’ splines (207) which extend ra-
dially inward from an inner surface of the recess,
where M is an integer of different value to M’.

10. A constructional toy as claimed in claim 1 wherein
the main element (210) is provided as a splined shaft,
one end of the shaft being provided with a first recess
(201) with M splines (205) which extend radially in-
ward from an inner surface of the first recess, the
other end of the shaft being provided with a "T" piece
(220) having a number of splines M’ (222) extending
therefrom and being complementary in shape to, and
configured to engage with, an engagement feature
of a constructional element, where M is an integer
of different value to M’.

11. A constructional toy as claimed in claim 1 wherein
the main element (210) is provided as a splined shaft,
one end of the shaft being provided with M splines
(32) which extend radially outwards from the shaft,
the other end of the shaft being provided with a "T"
piece (220) having a number of splines M’ extending
therefrom, each end of the shaft being complemen-
tary in shape to, and configured to engage with, a
different engagement feature of a constructional el-
ement, where M is an integer of different value to M’.

12. A constructional toy as claimed in any of claims 8 to
11 wherein the splined shaft is provided as an artic-
ulated shaft, the articulation (192) being provided by
a universal joint provided at a region between the
ends of the shaft.

13. A constructional toy as claimed in any one of claims
8 to 12 wherein :

M is an integer having a value greater than N;
and
M’ is an integer having a value greater than N’
but less than N.

14. A constructional toy as claimed in any one of claims
1 to 13 where :

N = 6;
N’ =2;

15. A constructional toy as claimed in any one of claims
8 to 13 where :

M’ =4; and
M = 12.
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