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(54) Title: PUZZLE

(57) Abstract

A puzzle comprises a number of elements,
preferably between four and twelve, which are capable
of being placed in a stack in any order, each member
having several segments in locations which overlie the
segments of the other element or elements when the
elements are in a stack, some of the segments being
open and some being closed, and the closed segments
having colours or parts of pictures or designs, whereby
when the elements are stacked in a proper order only
a single pattern or design is visible from one end of
the stack.
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PUZZLE

This invention is concerned with a puzzle capable of amusing

children and adults over a wide range of ages.

The present invention provides a puzzle comprising a
plurality of elements capable of being placed in a stack in any
order, each element having several segments in locations which
overlie the segments of the other element or elements when the
elements are in a stack, some of the segments being open and some
being closed, and the closed segments having thereon colours or
parts of pictures or designs, whereby when the elements are
stacked in a proper order only a single pattern or design is

visible from each end of the stack.

Preferably, the segments are of at least two types and, when
the stack is in a proper order only closed segments of one type

are visible from each end of the stack.

Preferably the closed segments visible from each end are of

a different type.

Preferably, each element has two faces and can be stacked
in either of two attitudes each having a different face

uppermost.

Preferably, each element can have at least two orientations

relative to an adjacent element in a stack of elements.

The types of closed segment may be distinguished by
different pictures, designs or colours.
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Preferably the closed segments have different colours on
their different faces, and when the elements are in a proper
stack, i.e. the elements having a proper attitude, order and
orientation, the stack shows only one colour when viewed from an
end.

Preferably, the number of orientations of each element is
between three and six.

The number of elements may be between two and ten.

Preferably four colours are provided on closed segments.

In a preferred embodiment seven planar triangular elements
are provided, each element having sixteen segments, and four

colours are used to distinguish the closed segments.

There may be more than one solution or proper stack for a
given set of elements, each solution showing a different colour

design or picture when the proper stack is viewed from one end.

An embodiment of a puzzle according to the present invention
will now be described, by way of example, with reference to the

accompanying drawings, in which:-

Fig.1l is a schematic grid used in planning one embodiment
of the present invention;

Figs.2 and 3 illustrate two faces of an element of the
embodiment of Fig.1l;

Figs 4 and 5 together show a complete set of seven elements
of one embodiment of a puzzle according to the present
invention; and

Fig.6 shows an element of a further embodiment of the

present invention.



10

15

20

25

30

35

WO 99/15248 PCT/GB98/02875

Puzzles according to embodiments of the present invention
come in many different shapes and sizes but all involve stacking
a number of thin elements 1in a correct order, attitude and
orientation, the elements all having areas known as segments
which match the segments of other elements in all relative
orientations. The segments may be open, i.e. they can be seen
through, or closed. The elements have two faces and the closed
segments, on both faces of the elements, are coloured or carry
a part of a design or picture, the puzzle being solved when the
correct colours, designs or pictures are seen from both ends of

a stack of elements.

To grasp fully the way in which a puzzle is designed it is
first desirable to construct a grid in the shape of an element
of the puzzle and having identified areas in positions
corresponding to the positions of the segments in the elements
of the puzzle. Fig.l shows such a grid for a triangular element,
but it should be understood that the grid is used only when the
puzzle is being planned and has no use or function beyond that

stage.

The grid of Fig.l has sixteen segments and Figs.2 and 3 show
two sides of an element of the puzzle, the sixteen segments in
Figs. 2 and 3 having the same reference letters but in lower case
for a first face and in upper case for the second face. Also
shown in Figs.2 and 3 are an arrow marked to show the orientation
of the element. The three possible orientations are with the
arrow pointing up (T), to the left (L) or to the right (R). as
the puzzle involves a number of elements, in this embodiment
seven, we can refer to different elements in different attitudes
and orientations as, for example,

5:2 T meaning the fifth element, face 2 with the arrow on

top, or

1:1 L meaning the first element, face 1 with the arrow to

the left.
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If we compare the element side 1 (Fig.2) with the schematic
grid of Fig.l with the arrow on corner X, we find segment f on
location Al while segment m is on location B3. We also see that
segment g is on A2 and segment h is on A3. If we now rotate the
element by 120° clockwise placing the arrow now on angle Y, we
shall find that segment f has now moved to location A2 while
segment m has moved to location Bl. A further rotation of 120°
will bring segment f to location A3 and a further rotation back
to Al. Segment m has also moved now back to location Bl. It is
clear that segment f is limited in its movements to only three
locations Al, A2, and A3, and it shares these locations with

segments g and h.

If we turn over the element (Fig.3) to put the other face
uppermost we find that the same limitations apply:; segments F,G
and H are limited to the same locations. The only difference is
that when the indicating arrow is pointing to angle X and segment
F is on location A1, it is segment H that is on A2 rather than
segment h and vice versa. As the segments f, g and h are limited
to a set number of locations, the A locations, we can consider
them as a group which we will call a homogeneous group. The
characteristic of such a group is that its segments all lie on

one and only one line of symmetry of the element.

In exactly the same way the segments k, 1 and m are limited
to the B locations and the segments t, u and v are limited to the
D locations and these are two further homogeneous groups.

If, however, we examine segments n and q we find a different
state of affairs. When we place the element on the schematic grid
and rotate it as before we find that segment n is limited to the
Ca locations whilé segment q is limited to the Cb locations. Upon
turning the element over the opposite is true, i.e. segment N is
limited to the Cb locations while segment Q is limited to the Ca
locations. Thus the segments (n,o0,p,q,r and s) in the C
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locations, sub-groups Ca and Cb, form another and different group
which we call a heterogeneous group whose characteristic is that

its members do not lie on any axis of symmetry of the element.

One important characteristic of a heterogeneous group of
segments is that in adjacent elements segments from one sub-group
can be placed over segments of the other sub-group if one of the

elements is turned over.

The segment E stands by itself as it does not change its
position with rotation or turning over of the element and is a
single segment group, the hermit group; the segment of this group
lies on all the axes of symmetry of the element at the centre of

the element.

These considerations are important in designing the shape
and locations of the segments. If we consider, for example, Fig
6 we can see that we are dealing with irregular shapes, the fish
and the sea horse. The fish is, however, a symmetrical shape and
if, as is the case, all the fish lie on one of the four axes of
symmetry of the element then there is no problem. The fish are
all members of the homogeneous groups A or B. The sea horses do
not lie on any axis of symmetry and therefore form a
heterogeneous group C. If the sea horses are to match sea horses
in adjacent groups it is important that the sea horses are
located in pairs which are reflections of each other about a line

of symmetry.

We shall now consider the more detailed compilation of a
puzzle based on the grid of Fig.l and illustrated in detail in
Figs 4 and 5. The puzzle consists of seven elements both faces
of the first four of which are shown in Fig.4, and both faces of
the last three of which are shown in Fig.5. In the Figs. face 1
of each element is shown on the left and face 2 is shown on the

right. Four colours are used on the closed segments, namely red,
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yellow, green and blue. The puzzle has two solutions, one in
which the stack is red at one end and blue at the other, and one
in which the stack is green at one end and yellow at the other.
In the Figs. the colour of the segments is indicated by the

letters R,B,G and Y, and where no letter is shown the segment is

an open segment.

In compiling a puzzle like this it is important to start
with the end elements of the stack and work in through the inner
elements. It is also obvious that the exposed face of an end
element of a proper stack, in this embodiment, can have closed
segments only of the colour that is to be seen at that end as,
by definition, all of its closed segments will be visible. Each
solution of the puzzle requires two end faces, one for side A at
the top of the stack and one for side b at the bottom. Thus, in
this particular embodiment there are four end faces, two for each
of the two possible solutions.

As the end faces are obvious it is desirable to keep low the
number of closed segments on the end elements and to have the end
faces paired and backing onto each other in the two outer
elements. So one outer element has the red end face on one side
and the yellow end face on its other side, while the other end

element has the blue and green end faces.

Thus, one end element is shown in Fig.4 as the first element
in the stack having the red and yellow end faces and the other
end element is shown in Fig.4 as the second element having the
blue and green end faces.

The first element has five closed segments and comparing
them with the grid of Fig.l it can be seen that one is in the
homogeneous group A, one is in the homogeneous group B, one is
in the homogeneous group D and two are in the heterogeneous sub-
group Cb.
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The second end element, the second element in Fig.4, has six
closed segments, one in the homogeneous group A, one in the
homogeneous group B, one in the homogeneous group D, one in the
heterogeneous sub~group Ca and two in the heterogeneous sub-group
Cb.

It is desirable in compiling a puzzle to be economical with
the use of segments in the heterogeneous sub-groups as this makes
the compilation of the puzzle easier and its solution more
difficult.

The third element shown in Fig.4 is a decoy element in that
it can be placed under the two end elements to show at the end
element only one colour but cannot lead to a correct solution of
the problem. The correct second element for the red/blue puzzle
is the fourth element of Fig 4, face 2 with the arrow at the top,
and for the green/yellow puzzle the fourth element, face 1 with
the arrow to the right. The important difference between the true
and false elements is, in this embodiment, the presence of an
open segment in the false element where the correct element has

a closed segment.

The correct sequence of elements for the two solutions of
the puzzle are:-
Red on top Green on top
Blue on bottom Yellow on bottom

L= T~ - B v B = R |
H ™o4d "3 "3

LX)
[X]
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The false trails laid by the decoy elements are:-

True False
Red 1:1 7T 1:1 T
4:2 T 3:1 7T
Blue 2:1 T 1 T
6:1 L :2 T
Green 2:2 T 2:2 T
4:1 R 3:1 R
Yellow 1:2 T :2 T
5:1 L :2 L

Correct solutions of the puzzle may be defined in a number
of different ways, such as colour, design, or a picture. In
colour puzzles the best solution is a uniform colour when viewed
from either end of the stack, and a minimum of two colours is
then required or, if there are two alternative solutions as in
the embodiment described, the minimum number of colours is four.
Similar considerations apply for design and picture puzzles in
which the closed segments carry portions of different overall
designs or pictures, and the different colours or portions of the
different designs or pictures differentiating different types of

closed segment,

The number of elements in a puzzle is one factor determining
the degree of difficulty of the puzzle, and it is preferred to
have between two and ten elements. Two element puzzles are
sufficiently difficult for young children, and with more than ten

elements a puzzle tends to become excessively difficult.

Each element of the embodiment described has three

orientations, but with more orientations the puzzle becomes more



10

15

20

25

30

35

WO 99/15248 PCT/GB98/02875

—-Q -

difficult. It is preferred to have between three and eight
orientations for each element. The orientations may be defined
by the shape of the element, e.g. a triangle pentagon or hexagon,
or by projections or indentations at the side of, for example,
circular elements, by finger holes or by other indexing means.

Generally, as with the embodiment described, the end faces
have only one type of closed segment. The puzzle can, however,
also show a maze in which the closed segments carry portions of
paths which link with paths printed between the segments on the
elements to join, when in a proper stack start and finish marks.
In this form of the puzzle the end faces are not apparent by

inspection alone.

The elements of the puzzle are made of any suitable material

such as stiff paper or thin plastics sheet.

The segments of the elements are normally separate areas,
but some segments could be borders surrounding other segments.
In embodiments of this character it 1is desirable that the
surfaces of the elements that are not part of segments be
coloured or patterned to blend in with the colour, design or
picture of the solution(s). In this case it is desirable that the
elements be printed on transparent plastics with open windows
unprinted and unperforated. The blending of the "background"
surfaces of the elements with the pattern or design of the closed

segments also applies to other embodiments of the puzzle.

In a further embodiment of the invention different puzzles
in a set of puzzles can include a key element having a closed
segment on which is a portion of a picture or design that is
unrelated to the rest of the puzzle and is not visible when the
puzzle is solved, the key elements from the set of puzzles
together forming another puzzle whose solution is the picture or

design. For example, at the time of a major sporting event such
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as the world cup the set of puzzles can have solutions showing
famous players and key elements having segments showing part of
a picture of the world cup, the key elements combining to form
a separate puzzle the solution to which is the picture of the

world cup.

In a further embodiment the puzzle is adapted for use on a
computer, the elements of the puzzle then being images generated
by the computer and manipulated by the player using a mouse,
joystick or similar control device.
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CLAIMS

1. A puzzle comprising a plurality of elements capable of being
placed in a stack in any order, each element having several
segments in locations which overlie the segments of the other
element or elements when the elements are in a stack, some of the
segments being open and some being closed, and the closed
segments having thereon colours or parts of pictures or designs,
whereby when the elements are stacked in a proper order only a

single pattern or design is visible from each end of the stack.

2. A puzzle as claimed in claim 1, in which each element has
two faces and can be stacked in either of two attitudes each of
which has a different face uppermost.

3. A puzzle as claimed in claim 1 or claim 2, in which the

elements are triangular, circular or octagonal.

4. A puzzle as claimed in any preceding claim, in which the
segments are of at least two types and, when the stack is in a
proper order only closed segments of one type are visible from

each end of the stack.

5. A puzzle as claimed in any preceding claim, in which the
types of closed segment are distinguished by different pictures

or designs.

6. A puzzle as claimed in any of claims 1 to 4, in which the

types of closed segment are distinguished by colour.

7. A puzzle as claimed in claim 6, in which the closed segments
have different colours or pictures or designs on their different
faces, and when the elements are in a proper stack, i.e. the
elements having a proper order, attitude and orientation, the
stack shows only one colour or picture or design when viewed from

an end.



10

15

20

25

30

35

WO 99/15248 PCT/GB98/02875

-12-

8. A puzzle as claimed in claim 1 or claim 2, or any of claims
4 to 7 when independent of claim 3, in which each element has.at
least two orientations relative to an adjacent element in a stack

of members.

9. A puzzle as claimed in claim 8, in which the number of
orientations of each element is between three and eight.

10. A puzzle as claimed in any preceding claim, in which the

number of elements is between two and ten.

11. A puzzle as claimed in any preceding claim, in which four

colours are provided on closed segments.

12. A puzzle as claimed in any preceding claim, in which there
are seven planar triangular elements, each element having sixteen
segments, and four colours are used to distinguish the closed

segments.

13. A puzzle as claimed in any preceding claim, in which there
is more than one solution or proper stack for a given set of
elements, each solution showing a different colour or picture
when the proper stack is viewed from one end.

14. A puzzle as claimed in any of claims 1 to 3, in which the
puzzle is a maze, the closed segments showing paths across the
segment and the areas of the elements surrounding the segments

showing paths between the segments.

15. A puzzle as claimed in any preceding claim, in which each
element has a first group of segments lying on a line of symmetry
of the element and a second group of elements which do not lie

on a line of symmetry.



WO 99/15248 PCT/GB98/02875

-13=-

16. A puzzle as claimed in claim 15, in which the segments of
the second group are provided in pairs which are reflections of

each other about a line of symmetry.

17. A puzzle as claimed in any preceding claim, in which the
elements of the puzzle comprise elements from a plurality of
different puzzles each as claimed in any preceding claim.
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