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(54) CONSTRUCTIONAL TOY

(57) A constructional toy comprising a plurality of el-
ements (10, 40, 40’, 60, 100, 300, 202, 302, 304, 400,
500) which can be assembled together to form a variety
of three dimensional rotatable structures. The said ele-
ments include a first gear wheel element (10, 40, 40’, 60,
400, 500) having a wall (14) which defines a side face of
the first gear wheel element and a circumferential edge
(16) of the first gear wheel element. A plurality of gear
teeth (18) are provided around the circumferential edge
of the first gear wheel element for driveable engagement

with a second gear wheel element having gear teeth com-
plementary in shape to the gear teeth of the first gear
wheel element. There is also provided a first aperture
(20) provided in the wall configured to receive a drive
element (100, 200, 202). In use the drive element will
driveably engage with gear wheel via the aperture to pro-
vide a means for transmitting force to the first gear wheel
element to thereby rotate the first gear wheel about a
rotational axis which is aligned with or coaxial with a cen-
tral rotational axis of the first gear wheel.
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Description

[0001] The present disclosure relates to a construc-
tional toy.

Background

[0002] There are many commonly available construc-
tional toys for children. They range in complexity to meet
the development needs and abilities of children, whether
for recreation or education. As well as promoting co-or-
dination skills, they help to develop an understanding of
basic mechanics.
[0003] Hence a constructional toy which may be used
by children of different developmental stages, to further
challenge and develop their mechanical skills and under-
standing, is highly desirable.

Summary

[0004] According to the present disclosure there is pro-
vided an apparatus as set forth in the appended claims.
Other features of the invention will be apparent from the
dependent claims, and the description which follows.
[0005] Accordingly, there may be provided a construc-
tional toy comprising a plurality of elements which can
be assembled together to form a variety of three dimen-
sional rotatable structures, said elements including : a
first gear wheel element having a wall which defines a
side face of the first gear wheel element and a circum-
ferential edge of the first gear wheel element; a plurality
of gear teeth around the circumferential edge of the first
gear wheel element for driveable engagement with a sec-
ond gear wheel element having gear teeth complemen-
tary in shape to the gear teeth of the first gear wheel
element a first aperture provided in the wall configured
to receive a drive element that, in use, will driveably en-
gage with gear wheel via the aperture to provide a means
for transmitting force to the first gear wheel element to
thereby rotate the first gear wheel about a rotational axis
which is aligned with or coaxial with a central rotational
axis of the first gear wheel.
[0006] The first aperture may be offset from the central
rotational axis of the first gear wheel.
[0007] The first aperture may be coaxial with the cen-
tral rotational axis of the first gear wheel.
[0008] A second aperture may be provided offset from
the first aperture.
[0009] A third aperture may be provided offset from the
first aperture and second aperture and the centre of at
least two of the apertures may be spaced apart from the
rotational axis by the same amount such that they define
a pitch circle diameter centred on the rotational axis.
[0010] The first, second and third apertures may be
aligned such that two of the apertures are diametrically
opposite one another across the other aperture.
[0011] At least one further aperture may be provided
wherein the centre of the or each further aperture lays

on the pitch circle diameter defined by at least two of the
first, second or third apertures.
[0012] Some, but not all, of the apertures may be
splined, the remainder being plane sided.
[0013] All of the apertures may be splined.
[0014] A positional marker may be provided adjacent
to a gear tooth.
[0015] The positional marker may be provided as an
arrow on a side wall of the gear tooth.
[0016] The positional marker may be provided as a
through hole in a side wall of the gear tooth.
[0017] A number, or characters indicating a number,
may be provided on the gear wheel corresponding to the
number of gear teeth of the gear wheel.
[0018] There may be provided a number, or character
indicating a number, adjacent to each of the gear teeth
to form a series of numbers, or characters indicating a
series of numbers, which extend around a circumference
of the gear wheel.
[0019] The drive element may comprise a first elongate
member configured to extend into and/or through the or
each apertures and to driveably engage with a side of
the or each apertures to thereby rotate the first gear wheel
about the rotational axis.
[0020] The first elongate member may have a length
greater than the thickness of the first gear wheel element.
[0021] A crank arm may extend away at an angle from
the first elongate member.
[0022] The crank arm may terminate in a second elon-
gate member at the opposite end of the crank arm to the
first elongate member.
[0023] The first elongate member may comprise
splines which extend radially outwards and which are
configured for engagement with the splines of the or each
aperture of the first gear wheel element.
[0024] The second elongate member may be provided
with a first recess with at least one spline which extends
radially inward from an inner surface of the first recess.
[0025] Hence there is provided a constructional toy
which enables the construction of gear assemblies, com-
binable in different configurations, which are rotatable
with a driving member, with the intention of educating a
child about the nature, look and feel of gear systems.

Brief Description of the Drawings

[0026] Examples of the present disclosure will now be
described with reference to the accompanying drawings,
in which:

Figure 1 shows a top side perspective view of a gear
wheel element according to the present disclosure;

Figure 2 shows an underside perspective view of the
gear wheel element shown in Figure 1;

Figure 3 shows a view of the top of the gear wheel
element shown in Figures 1 and 2;
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Figure 4 shows an underside view of the gear wheel
element shown in the preceding figures;

Figure 5 shows a side view of the gear wheel element
shown in the preceding figures;

Figure 6 shows a top view of an alternative example
of a gear wheel element according to the present
disclosure.

Figure 7 shows a perspective top view of a further
example of a gear wheel element according to the
present disclosure;

Figure 8 shows a plan view of a further alternative
example of the gear wheel element of Figure 7;

Figure 9 shows a further example of a gear wheel
element according to the present disclosure.

Figure 10 shows a top side perspective view of a
drive element according to the present disclosure.

Figure 11 shows an underside view of the drive el-
ement shown in Figure 10;

Figure 12 shows a top view of the drive element
shown in Figures 10, 11;

Figure 13 shows an underside view of the drive el-
ement shown in Figures 10 to 12;

Figure 14 shows a side view of the drive element
shown in Figures 10 to 13;

Figure 15 shows an end view of the drive element
shown in Figures 10 to 14;

Figure 16 shows an example of an alternative design
of drive element for use with a constructional toy ac-
cording to the present disclosure;

Figure 17 shows an example of a further alternative
drive element which can be used in conjunction with
the constructional toy of the present disclosure;

Figures 18 to 22 show differently configured combi-
nations of gear wheel and drive/shaft elements of
the constructional toy of the present disclosure;

Figures 23a-e show an additional examples of a gear
wheel element according to the present disclosure;

Figures 24a-e show an additional examples of a gear
wheel element according to the present disclosure;

Figure 25 shows a combination of the gear wheel
elements shown in Figures 23a-e and 24a-e; and

Figure 26 shows the gear wheel elements of Figure
25 in a different configuration.

Detailed Description

[0027] Figures 1 to 26 show elements of a construc-
tional toy according to the present disclosure which com-
prises a plurality of pieces which can be assembled to-
gether to form a variety of three dimensional structures
having rotatable elements. That is to say, the structures
which may be built using the toy elements of the present
disclosure may comprise a rotatable part. The rotatable
part may engage with other rotatable parts to produce a
structure which, in use, has multiple moving parts. The
other rotatable parts may be akin, or different, to gear
wheels of the present disclosure.
[0028] Features common to different elements of the
present disclosure are identified using the same refer-
ence numerals.
[0029] The constructional toy comprises a gear wheel
element. Figures 1 to 5 show an example of a first gear
wheel element 10 according to the present disclosure.
The gear wheel element 10 comprises a wall 14 which
defines a side face and a circumferential edge 16. A plu-
rality gear teeth 18 extend from around the circumferen-
tial edge 16 of the first gear wheel element 10. In the
example shown there are ten gear teeth which extend
radially. There may also be provided other gear teeth
arrangements, for example having teeth which extend at
an angle (e.g. at right angles) to the wall 14 and/or main
rotational axis of the gear wheel. The gear teeth 18 are
configured for drivable engagement with a second gear
wheel element having gear teeth complementary in
shape to the gear teeth 18 of the first gear wheel element.
[0030] The wall 14 is provided with at least one aper-
ture. In Figures 1 to 5 the first gear wheel element 10 is
shown having three apertures, indicated by reference nu-
merals 20, 22, 24. The apertures 20, 22, 24 are nominally
of the same diameter.
[0031] Apertures 22, 24 differ from aperture 20 only in
that they are provided with splines 26 which extend ra-
dially inwards towards their centre. That is to say, aper-
ture 20 is plane sided (i.e. smooth, cylindrical) and aper-
tures 22, 24 are splined, and hence configured for co-
operation and engagement with other ("male") splined
elements of complementary shape. In particular, the ap-
ertures 20,22,24 are configured to receive a drive ele-
ment, in the form of a crank arm 100 described hereafter
with reference to Figures 10 to 15, 18 to 22.
[0032] A smooth sided aperture, in whatever position
on the gear wheel, is also configured to receive part of
the drive element 100, and is configured to be rotatable
relative to the drive element 100, with little or no frictional
resistance.
[0033] Figures 16, 17 show examples of axles 200,
202 which may be used in conjunction with the gear wheel
elements and crank arm 100 of the present disclosure
for support and/or driving the gear wheels (that is to say,
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as "drive elements", as will described with reference to
Figure 22). The axles 200, 202 may extend through the
splined apertures of the gearwheels. The smooth sided
aperture 20 of the gear wheels may also receive an elon-
gate support member, such as an axle 200,202 about
which the first gear wheel element 10 may be likewise
rotated with little or no frictional resistance.
[0034] The rotational axis about which the gear wheel
10 rotates may be aligned and/or coaxial with a central
rotational axis 12 of the first gear wheel element 10. For
example the rotational axis may be defined by apertures
22,24 (that is to say, coaxial with the centre of one of the
apertures 22,24 offset from the central rotational axis 12)
depending on which aperture the gear wheel is rotatably
mounted.
[0035] In the example of Figures 1 to 5, the smooth
sided aperture 20 is coaxial with the central rotational
axis 12 of the first gear wheel 10. Apertures 22, 24 are
offset from the central rotational axis 12 of the first gear
wheel 10. Aperture 22 is provided radially outward of the
aperture 20. Aperture 24 is provided radially outward of
the first aperture 20. The centres of apertures 22, 24 are
spaced apart from the central rotational axis 12 by the
same amount such that they define a pitch circle diameter
(PCD) centred on the central rotational axis 12. That is
to say, the centre of at least two of the apertures are
spaced apart from the rotational axis by the same amount
such that they define a pitch circle diameter centred on
the rotational axis.
[0036] In the example of Figures 1 to 5, the apertures
20, 22, 24 are aligned such that aperture 22 is diametri-
cally opposite the aperture 24 across aperture 20. That
is to say that two of the apertures are diametrically op-
posite one another across the other, remaining, aperture.
[0037] Although in the example of Figures 1 to 5 three
apertures 20, 22, 24 are shown, a gear wheel element
according to the present disclosure may be provided with
one or two apertures, or more than three.
[0038] Figure 6 shows an alternative example of a gear
wheel element 10’. The gear wheel element 10’ is iden-
tical to the gear wheel element 10 except that its central
aperture 20’ is provided with splines that extend radially
inwards, in the same way as apertures 22, 24 are splined.
That is to say, the gear wheel element 10’ of Figure 6
illustrates an example of a gear wheel element where all
of the apertures of the gear wheel element are splined.
The example of Figures 1 to 5 show a gear wheel element
10 where some, but not all, of the apertures are splined,
the remainder being plane sided.
[0039] Figure 7 illustrates an alternative example of a
gear wheel element 40 comprising twelve radially extend-
ing gear teeth 18. As the gear teeth 18 of the gear wheel
element 40 are of substantially the same size and geom-
etry as the gear wheel elements 10, 10’, the gear wheel
element 40 has an overall diameter slightly greater than
that of the gear wheel elements 10, 10’. Gear wheel el-
ement 40 comprises a central aperture 20 centred on the
central rotational axis 12 of the gear wheel element 40.

This central gear wheel aperture 20 is shown plane sided,
but in an alternative example may be splined. It is sur-
rounded by a number of apertures 22, 24 which are cen-
tred by common pitch circle diameter. Some of the ap-
ertures are splined, and some are not splined (i.e. plane
sided). The apertures of the Figure 7 example have nom-
inally the same diameter and dimensions of the apertures
20, 20’, 22, 24 of examples Figures 1 to 6. Hence the
apertures of the Figure 7 example are compatible with
the same axles 200,202 and crank arm 100 as the gear
wheel examples shown in Figures 1 to 6.
[0040] The example of Figure 8 shows a gear wheel
element 40’ which is the same as the example shown in
Figure 7 except that there is a different pattern of plane
apertures and splined apertures. In the example gear
wheel element 40 shown in Figure 7, three of the aper-
tures are splined and four of the apertures are plane sid-
ed. In the Figure 8 example four of the apertures are
splined and three of the apertures are plane sided. The
Figure 7 and 8 examples comprise more apertures than
in the examples of Figures 1 to 6. The further apertures
22,24 are provided radially outwards of the central aper-
ture 20, wherein the centre of the or each further aperture
22,24 lays on a common pitch circle diameter. That is to
say at least one further aperture is provided wherein the
centre of the or each further aperture lays on the pitch
circle diameter defined by apertures 22,24.
[0041] The examples of Figures 1 to 5 and Figures 7,
8 are examples of gear wheel elements where some, but
not all of the apertures are splined, the remainder being
plane. However, in other examples (for example Figure
6) all of the passages may be splined. For example, all
of the passages of the Figure 7 and Figure 8 examples
may be splined.
[0042] Figure 9 shows an example of an additional
gear wheel element 60 which comprises fifteen radially
extending gear teeth 18. Consequently, the gear wheel
element 60 has a larger overall diameter than the gear
wheels of the preceding examples. Gear wheel element
60 comprises a central aperture 20 centred on the central
rotational axis 12 of the gear wheel element 60. This cen-
tral gear wheel aperture 20 is shown plane sided, but in
an alternative example may be splined. It is surrounded
by a number of apertures 22, 24 which are centred on a
common pitch circle diameter. Although not essential,
the apertures 22, 24 of the Figure 9 example are spaced
apart and centred on the same PCD as the apertures 22,
24 of the Figure 7, 8 examples. As with the Figure 7 and
Figure 8 examples gear wheels 40, 40’, some, but not
all, of the apertures are splined, the remainder being
plane. In an alternative example, all of the apertures may
be splined. The number of splined apertures may out-
number, or be less than, the number of plane apertures.
Also, in a different example, the number of splined aper-
tures may be equal to the number of plane apertures.
[0043] Each of the gear wheel elements 20, 20’, 40.
40’, 60 have a number 30 printed, embossed or otherwise
provided on the wall 14 of the gear wheel element, where
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the number corresponds to the number of gear wheel
teeth 18 of that particular gear wheel element. This is so
a child (or a child’s supervisor) may quickly identify the
desired gear wheel for use. Characters indicating a
number, for example a word spelling the number, or ro-
man numerals, may be provided instead of, or as well
as, numeric characters.
[0044] Each of the gear wheel elements 20, 20’, 40.
40’, 60 have a marker, for example an arrow 32, as shown
in Figures 1, 3, 6, 9, and/or comprise a through hole 33,
as shown in Figures 7, 8, 23, 24, provided adjacent to,
or on a side wall of, one of the gear teeth 18. This is to
assist a child in observing the gear wheel rotation, and
to assist in observing relative rotation of gear wheels
when engaged with one another.
[0045] That is to say the positional marker may com-
prise an arrow 32 on a side wall of one of the gear teeth
18. Additionally, or alternatively, the positional marker
may comprise a through hole 33 in a side wall of one of
the gear teeth 18.
[0046] The apertures 20,22,24 of the gear wheels may
be provided as holes in a thin wall, or (as shown in the
figures) passages or tubes which extend way from the
wall 14.
[0047] Figures 10 to 15 show an example of a drive
element 100 according to the present disclosure. The
drive element 100 comprises a first elongate member
102 configured to extend into and/or through the or each
apertures 20,22,24 of the gear wheel elements. The elon-
gate member 102 is also configured to driveably engage
with the gear wheel via the or each splined apertures to
provide a means for transmitting force to the gear wheel
elements, to thereby rotate the gear wheel element about
a rotational axis. That is to say, the drive element 100 is
configured to driveably engage with the gear wheel via
the aperture(s) 22,24 (e.g. the side of the apertures
and/or the splines) to provide a means for transmitting
force to gear wheel elements to thereby rotate the gear
wheel elements about their rotational axes.
[0048] The rotational axis about which each of the gear
wheel elements are rotated may be their central axis 12,
or may be a rotational axis centred on one of the other
apertures of the gear wheel elements, depending on
which is carried by an axle type member 200, 202.
[0049] The first elongate member 102 of the drive el-
ement 100 may be configured with a length greater than
the thickness of one or more of the gear wheel elements
of the present disclosure. The first elongate member 102
may also have a length less than the thickness of the
gear wheel elements of the present disclosure, or be of
approximately the same length of the thickness of the
gear wheel element through which it extends.
[0050] A crank arm handle 104 extends away at an
angle from the first elongate member 102. In the exam-
ples shown, the elongate member 102 extends at sub-
stantially right angles away from a face of the crank arm
handle 104. The crank arm handle 104 terminates in a
second elongate member 106 at the opposite end of the

crank arm handle 104 to the first elongate member 102.
The second elongate member 106 extends at an angle
away from the crank arm handle 104. In the examples
shown the second elongate member 106 extends at ap-
proximately right angles to the crank arm handle 104.
The first elongate member 102 extends from a different
side of the crank arm handle 104 to the second elongate
member 106. The first elongate member 102 extends
away from the crank arm handle 104 in a first direction,
and the second elongate member 104 extends away from
the crank arm handle 104 in a second direction. The first
direction may be opposite to the second direction. The
first direction may be at an angle to the second direction.
[0051] The first elongate member 102 comprises
splines 108 which extend radially outwards and which
are configured for engagement with the splines 26 of the
or each apertures 20,22,24 of the gearwheel elements.
[0052] The second elongate member 106 is provided
with a first recess 110 with at least one spline 112 which
extends radially inward from an inner surface 114 of the
first recess 110. The first recess 110 may extend all of
the way through the second elongate member 106 such
that the second elongate member 106 is open at both
ends.
[0053] The first recess 110 (i.e. "female" part) of the
crank drive arm 100 has nominally the same diameter
and dimensions of the apertures 20, 20’, 22, 24 of the
gear wheels. Likewise the splines 112 of the crank drive
arm 100 are of the same shape and size of the splines
26 of the apertures 20,22,24. Hence the recess 110 is
compatible with the same axles 200,202 as the gear
wheel apertures, and thus the axles 200, 202 may extend
through and engage with the recess 110 provided on the
crank arm 100. Also the splined elongate member 102
of a drive arm 100 is configured to be entered and engage
with the recess 110. Hence drive arms 100 may be linked
together by sliding a first elongate member 104 of one
drive crank arm element 100 into a second elongate
member 106 of a different drive crank arm element 100,
thereby increasing the crank arm length to enable greater
leverage.
[0054] Figures 18 to 22 show example assemblies of
the gear wheels and axle / drive elements 100,200,202
of the present disclosure. The combination of elements
shown is by no means limiting, and is provided merely
as an example of how elements of the constructional toy
of the present disclosure may be assembled and utilised.
[0055] Figure 18 shows an assembly of the elements
of the constructional toy of the present disclosure com-
prising a first gear wheel element 60 carried on an axle
member 202. Adjacent to this is a second gear wheel
element 10 carried on an axle member 202. Both of the
gear wheel elements 10, 60 are rotatable about the axle
members 202. The axle members 202 extend through
the gear wheel elements into a support structure (not
shown) behind the gear wheel elements 10, 60. Since
the central apertures 20 of the first and second gear
wheel elements 60, 10 are plane, the gear wheel ele-
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ments 60, 10 may rotate freely around their respective
axles 202.
[0056] A crank arm drive element 100 is engaged in a
splined aperture 24 on the larger gear wheel element 60.
Since the gear wheel element 60 is engaged with the
splines of the crank arm drive element 100, a user exert-
ing force on the drive element 100 will rotate the gear-
wheel element 60 about the central axis 12 of the aperture
20 such that the gear wheel element 60 rotates about its
central axis 12. Since the gear wheels are adjacent one
another and their gear teeth 18 are driveably engaged
with one another, rotation of the first gear wheel element
60 will cause rotation of the second gearwheel element
10.
[0057] The drive element 100 is engaged with the
splined aperture 24 of the gear wheel elements by sliding
it into the aperture with the splines of the first elongate
member 102 while out of alignment with the aperture
splines such that when the elongate member 102 of the
crank arm 100 is engaged at least part of the way into
the apertures, rotation of the crank arm 100 will engage
with the splines 26 of the apertures such that force sup-
plied to the drive element 100 can be directly applied to
the splines 26 and hence the gear wheel.
[0058] Figure 19 shows a slightly different arrange-
ment to that shown in Figure 18. In this configuration the
drive element 100 is orientated at a different angle to the
aperture 24 in which it is engaged.
[0059] Figure 20 shows an alternative example, essen-
tially the same as that of Figures 18 and 19, except that
the smaller gear wheel 10’ described with reference to
Figure 6 is provided next to the larger gear wheel 60,
where the smaller gear wheel 10’ has three splined ap-
ertures in its wall 14. In this example an axle 200 extends
from the same central aperture 20’ as the crank arm 100
is extended into, where the axle extends out the back of
the gear wheel element 10’ into a support structure and
rotates freely therein. The gear wheel element 10’ is ad-
jacent to the larger gear wheel element 60 such that its
gear teeth 18 are engaged with the gear teeth of the
gearwheel 60. In this configuration the user may rotate
the crank arm 100 and hence the gearwheel 10’ which
will in turn rotate the gearwheel 60.
[0060] The configuration of Figure 21 is essentially that
as shown in Figure 20, except the crank arm 100 is lo-
cated in an aperture 22 offset from the central aperture
20 of the gear wheel element 10, which has a smooth
sided central aperture 20. Hence applying force to the
crank arm 100 will cause rotation of the gearwheel ele-
ment 10 and hence rotation of the gearwheel element 60.
[0061] Figure 22 shows further example of an assem-
bly made possible by the toy elements of the present
disclosure.
[0062] A support structure 302 acts as a foundation for
a first gear wheel 300. In this example the support struc-
ture 302 is made up bricks having a number of plane
sided apertures 306 complementary in shape and size
to the axles 200,202 and crank arm 100. The first gear

wheel 300 has a single splined aperture 22 co-axial with
its central rotational axis. A drive element, provided as
an axle 200, extends through an aperture 306 in the sup-
port structure 302, through the splined aperture 22 in the
first gear wheel 300, and extends beyond the wall 14 of
the gear wheel 300. A drive element 100, provided as a
crank arm, is fitted to the end of the axle drive element
200. Hence a drive element is made up of the crank arm
100 and axle 200, driveably engaged with one another.
The axle 200 is driveably engaged with the gear wheel
300, and the drive element (i.e. crank arm 100 and axle
200) is rotatable relative to the support structure 302.
[0063] A second gear wheel 40 is carried on an axle
202, and mounted relative to the first gear wheel 300
such that the teeth 18 of the first gear wheel 300 are
driveably engageable with the teeth 18 of the second
gear wheel element. The axle 202 extends through the
central plane sided aperture 20 in the gear wheel 40 and
through the support structure 302. A stopper 304 is
pushed on the end of the shaft 202 to prevent it from
withdrawing from the support structure 302, and the shaft
202 is rotatable with the gear wheel 40 relative to the
support structure 302. Thus a user may rotate the crank
arm drive element 100, which is engaged with and trans-
mits force to the axle drive element 100, which in turn is
engaged with and transmits force to the first gear wheel
300 to cause it to rotate, and thereby causes the gear
wheel 40 to rotate.
[0064] Of course many combinations may be devel-
oped, each of which enable a user to explore the different
features of a gear system. Each configuration allows the
user to appreciate different attributes of a gear system,
as well as exploring the concepts of torque, leverage and
friction.
[0065] Figures 23a-e and Figures 24a-e show addi-
tional examples of gear wheel elements 400, 500 accord-
ing to the present disclosure, having five gear teeth 18
and fifteen gear teeth 18 respectively. Other elements of
similar design may be provided having six, eight, ten,
twelve or sixteen gear teeth 18.
[0066] In most major respects the gearwheel elements
400, 500 of Figures 23a-e, 24a-e are the same as those
of Figures 1 to 9. The gear teeth 18 are slightly more
elongated. The arrangement of plane and splined aper-
tures 20, 22, 24 may be provided in the same configura-
tions as previously described, and for the same reason.
[0067] A number 402, or character indicating a number
402, is provided adjacent to each of the gear teeth 18 to
form a series of numbers 402, or characters indicating a
series of numbers 402, which extend around a circum-
ference of the gear wheel 400,500. That is to say, each
gear tooth 18 is marked by a number indicator 402. Char-
acters indicating a number, for example a word spelling
the number, or roman numerals, may be provided instead
of, or as well as, numeric characters. The value of the
number 402 may change by a value of one between gear
teeth 18. Hence, going clockwise or anti-clockwise
around the gear tooth 18, the numbers increase from one
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(1) to the number of teeth on the gearwheel element, for
example five (5), six (6), eight (8), ten (10), twelve (12),
fifteen (15) or sixteen (16). The number series may in-
crease in a clockwise direction or in an anticlockwise di-
rection. The numbers 402 may be printed, embossed or
otherwise provided on the wall 14 of the gearwheels
400,500.
[0068] Figure 25 shows a combination of the gear
wheel elements 400, 500 shown in Figures 23a-e and
24a-e. Both are rotatably mounted about their respective
central rotational axes 12. Hence rotation of the smaller
gear wheel 400 will cause rotation of the larger gear
wheel 500. Likewise other elements of the same config-
uration, for example with a different number of gear teeth
18, may also be assembled to form three dimensional
rotatable structures.
[0069] This is especially useful for teaching a child
about addition. Consider the relative orientations of the
gear wheels 400,500 in Figure 25, with the gear tooth "1"
of each gear wheel in contact with one another. Clock-
wise rotation of the smaller gearwheel 400 will cause
anti-clockwise rotation of the larger gearwheel 500. A
child can note that rotation of the smaller gearwheel 400
such that two gear teeth 18 of the smaller gearwheel 400
rotate the larger gearwheel 500 by the same number of
gear teeth 18 positions, and having done so the teeth
engage at tooth number "3" of the larger gearwheel 500.
Thus is provided an easy illustration of "1" plus "2", re-
sulting in "3". Likewise other calculations and observa-
tions on the relative rotations of the two wheels 400,500
are easily identified and recorded because of the num-
bering 402 of the gears.
[0070] Although the numbers/characters 402 are
shown provided on the gearwheel elements 400,500 of
Figures 23a-e, 24a-e, they may also be provided on gear-
wheel elements shown in, and akin to designs shown in,
Figures 1 to 9.
[0071] Hence there is provided a constructional toy
comprising a plurality of elements which can be assem-
bled together to form a variety of three dimensional struc-
tures with rotatable elements that may rotate independ-
ently of one another and in dependence upon one an-
other. That is to say the rotatable gear wheels can be
built relative to one another and may be mounted to rotate
in response to and/or relative to one another. The drive
element 100 provides a means for powering the gear
wheel systems created.
[0072] Hence a plurality of configurations may be built
and experimented with by a user. The flexibility of the
system allows for unstructured creative play as well as
directed educational sessions to thereby support a child’s
learning about cause and effect, friction, torque and
hence the best and the worst configurations for such gear
systems, as well as addition and other numerical calcu-
lations.
[0073] 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.
[0074] 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.
[0075] 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.
[0076] 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, 40, 40’, 60, 100, 200, 202, 300 302, 304,
400, 500) which can be assembled together to form
a variety of three dimensional rotatable structures,
said elements including :

a first gear wheel element (10, 40, 40’, 60, 400,
500) having

a wall (14) which defines a side face of the
first gear wheel element and a circumferen-
tial edge (16) of the first gear wheel element;
a plurality of gear teeth (18) around the cir-
cumferential edge of the first gear wheel el-
ement

for driveable engagement with a sec-
ond gear wheel element (10, 40, 40’,
60, 400, 500) having gear teeth com-
plementary in shape to the gear teeth
of the first gear wheel element; and

a first aperture (20,20’,22,24) provided in
the wall

configured to receive a drive element
(100) that, in use, will driveably engage
with gear wheel via the aperture to
provide a means for transmitting force
to the first gear wheel element
to thereby rotate the first gear wheel
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about a rotational axis which is aligned
with or coaxial with a central rotational
axis of the first gear wheel

a second aperture (22,24) provided offset
from the first aperture;
a third aperture (22,24) provided offset from
the first aperture and second aperture; and
some, but not all, of the apertures are
splined (26), the remainder being plane.

2. A constructional toy as claimed in claim 1 wherein
the first (22,24) aperture is offset from the central
rotational axis of the first gear wheel (10, 40, 40’, 60,
400, 500).

3. A constructional toy as claimed in claim 1 wherein
the first aperture (20, 20’) is coaxial with the central
rotational axis (12) of the first gear wheel (10, 40,
40’, 60, 400, 500).

4. A constructional toy as claimed in any one of the
preceding claims wherein
the centre of at least two of the apertures (22, 24)
are spaced apart from the rotational axis (12) by the
same amount such that they define a pitch circle di-
ameter centred on the rotational axis.

5. A constructional toy as claimed in claim 4 wherein
the first, second and third apertures (20,22,24) are
aligned
such that two of the apertures (22,24) are diametri-
cally opposite one another across the other aperture
(20).

6. A constructional toy as claimed in any one of the
preceding claims wherein
at least one further aperture (22,24) is provided
wherein
the centre of the or each further aperture (22,24) lays
on the pitch circle diameter defined by at least two
of the first, second or third apertures (20,22,24).

7. A constructional toy as claimed in any one of the
preceding claims wherein a positional marker (32,
33) is provided adjacent to a gear tooth (18).

8. A constructional toy as claimed in claim 7 wherein
the positional marker comprises an arrow (32) on a
side wall of the gear tooth (18).

9. A constructional toy as claimed in claim 7 wherein
the positional marker comprises a through hole (33)
in a side wall of the gear tooth (18).

10. A constructional toy as claimed in any one of the
preceding claims wherein a number (30), or charac-
ters indicating a number, are provided on the gear-

wheel (10, 40, 40’, 60, 400, 500) corresponding to
the number of gear teeth (18) of the gear wheel (10,
40, 40’, 60, 400, 500).

11. A constructional toy as claimed in any one of the
preceding claims wherein a number (402), or char-
acter indicating a number, is provided adjacent to
each of the gear teeth (18) to form a series of num-
bers, or characters indicating a series of numbers,
which extend around a circumference of the gear-
wheel (10, 40, 40’, 60, 400, 500).

12. A constructional toy as claimed in any one of claims
1 to 11 wherein
the drive element comprises a first elongate member
(104) configured to extend into and/or through the
or each apertures (20,20’,22,24) and to driveably en-
gage with a side of the or each apertures
(20,20’,22,24)
to thereby rotate the first gear wheel (10, 40, 40’, 60,
400, 500) about the rotational axis (12);
a crank arm (104) extends away at an angle from
the first elongate member (104), and the crank arm
terminates in a second elongate member (106) at
the opposite end of the crank arm to the first elongate
member.

13. A constructional toy as claimed in claim 12 wherein
the first elongate member (104) has a length greater
than the thickness of the first gear wheel element
(10, 40, 40’, 60, 400, 500).

14. A constructional toy as claimed in any one of claims
11 to 13 wherein
the first elongate member (104) comprises splines
(108) which extend radially outwards and which are
configured for engagement with the splines (26) of
the or each aperture (20,20’,22,24) of the first gear
wheel element (10, 40, 40’, 60, 400, 500); and/or
the second elongate member (106) is provided with
a first recess (110) with at least one spline (112)
which extends radially inward from an inner surface
of the first recess.
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