EP 1 289 613 B1

) oo e AT EATACR TN VAMON
(19) o European Patent Office

Office européen des brevets (11) EP 1 289 613 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl”: A63F 3/02, A63F 3/00
of the grant of the patent:
26.05.2004 Bulletin 2004/22 (86) International application number:
PCT/GB2001/003311

(21) Application number: 01984313.5

N (87) International publication number:
(22) Date of filing: 23.07.2001 WO 2002/007832 (31.01.2002 Gazette 2002/05)

(54) CONSTRUCTION OF GAMES GRID BOARD
KONSTRUKTION EINES SPIELBRETTS
DETAILS DE CONSTRUCTION D’UN PANNEAU AVEC GRILLE DE JEU

(84) Designated Contracting States: (73) Proprietor: Harpaz, Yehouda
ATBECHCYDEDKESFIFRGBGRIEITLILU Cambridge, Cambridgeshire CB1 3QQ (GB)
MC NL PT SE TR
(72) Inventor: Harpaz, Yehouda
(30) Priority: 25.07.2000 WOPCT/GB00/02863 Cambridge, Cambridgeshire CB1 3QQ (GB)
01.05.2001 GB 0110600
(56) References cited:

(43) Date of publication of application: WO-A-01/14028 WO-A-97/26057
12.03.2003 Bulletin 2003/11 WO-A-98/19758 WO-A-99/00165
GB-A- 2 019 226 GB-A- 2 334 680

US-A- 4 244 635

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 1 289 613 B1
Description

[0001] This invention is related to electronic grid games boards, in which players play by pressing a point in a grid
of points on an electronic board, and the board displays the state of the game by illuminating some of the points. It
describes a construction to achieve an implementation of the grid itself which is cheap and robust, feel good to play
on and is visually attractive.

[0002] Electronic games boards like the ones which are described by Harpaz(1999, GB 9919551.3 and GB-A-
2334680 are played by the users pressing points on the board, and in respond the board changes the illumination of
some points. For their implementation, they require a grid of points (each of which will be referred to as a grid point in
this text), each of which can sense when it is pressed, and can be illuminated by different colours. In addition, it needs
some controller that manages the games and puzzles that the board can play, which means it is notified when a point
is pressed, and changes the illumination of the points according to the rules of the current game. This invention is
concerned with the implementation of the grid points.

[0003] The implementation of the grid points needs to be robust and cheap, feel good to play on and be visually
appealing. In general, previous publications mostly assume that the illuminations will be done by LEDs, and the sensing
of a press will be done either by a touch screen or by mechanical buttons. See for example:

Zeki Et al International Publication Number | WO 97/26057
Weiner et al | US patent 5,573,245
Golad International Publication Number | WO 98/19758

[0004] A touch screen seems to be too expansive and damage-sensitive to be really useful, and the few small toys
which are already on the market and have such points seem to be all made of buttons. These are also relatively
expensive, suffer mechanical wear, and it is difficult to illuminate the buttons in an attractive way. Additional problem
with buttons is that they have to be pressed vertically, and when playing fast that is a problem for the players, because
they have to move their hand horizontally to the right place and stop it to actually press the point.

[0005] A possible solution with current technology is to use membrane keyboard for the input, which solves the main
problems of robustness and is relatively cheap. However, simply using a membrane keyboard above point light sources
like LEDs does not look appealing. The main problems are that the illuminated area is not uniformly illuminated (it is
brighter just above the light source, and there are also smaller inhomogeneities), and that if more than one light source
is used, they illuminate somewhat different areas. The invention here describes a construction that gives an almost
uniformly illuminated area, with more than one light source, and is based on standard and cheap components.
[0006] According to the current inventions, the grid of points is constructed from the following four layers:

1) A membrane keyboard with a regular grid of press-sensitive areas, which is opaque except for a transparent
circular area for each of the press-sensitive areas.

2) A layer of a uniform, translucent material below the membrane keyboard

3) A separation layer of opaque material below the translucent layer, which for each grid point has a transparent
(typically empty) circular hole matching the transparent circular areas in the membrane keyboard, with reflecting
or very light walls.

4) A) printed circuit board (PCB) below the separation layer, on which two or more light sources per grid point are
mounted, and also carries the circuitry to drive them.

[0007] The four layers are held together, and the thickness of the separation layer is such that the light sources are
not immediately below the translucent area, but some distance away. The distance needs to be more than quarter of
the diameter of the hole in the separation layer, and would typically be 40-140% of the diameter of the hole. The
membrane keyboard and the control of the light sources are both connected to a CPU with some memory which uses
them to manage various games and puzzles.

[0008] Because the sources of light are not immediately below the translucent layer, the light spreads before it reach-
es the translucent layer, so the difference between the illumination in the centre of the illuminated area and in its
periphery is not so marked The sides of the holes reflect light that doesn't reach the translucent layer directly, and this
reflected light is distributed homogeneously or even more at the periphery of the illuminated area, so makes the dis-
tribution of illumination more homogeneous. The translucent layer smoothes out short range changes in the illumination.
[0009] The overall result is illumination that still decrease from the point above the source of light, but the change is
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small and smooth. Outside the circular transparent areas in the graphics layer of the membrane keyboard illumination
drops to zero, thus giving a circular and almost homogeneous illuminated area.

[0010] The membrane keyboard will also need some marking which show the players where the grid points are even
when they are not illuminated.

[0011] In contrast to keyboards that are used in working devices, for a playing board it is important that it is very
easy to press a point, even if this leads to more erroneous presses. This allows the players to play fast and without
concentrating on the accuracy of the movements that they perform. A possible way to achieve this is by making the
press-sensitive area for each grid point much larger than the illuminated area.

[0012] Another possibility is to make the membrane keyboard with a dome for each point, rising above the surface.
That makes it easier for the players to feel where they press. With the current technology it seems difficult to combine
such domes with a large pressing area, but advances in the membrane keyboard technology may make it plausible in
the near future.

[0013] The grid that is shown in the specific embodiment is a square grid, but the grid can have other arrangement,
e.g. hexagonal, triangular or rectangular.

[0014] Inthe separation layer, the important part for the invention are just the cylinders around each point The space
between the cylinders maybe completely empty, completely full, or any other possibility between these extremes.
[0015] A specific embodiment of the invention will now be described with reference to the accompanying drawings:

Figure 1 Shows a sketch of a typical board from above
Figure 2 Shows a cross section through the a column of grid points in the board
Figure 3 Shows an expansion of one grid point.

[0016] Figure 1 shows the grid from above, so only the membrane keyboard 1 and the illumination of grid points 3
are visible. Unilluminated points are denoted by empty circles, and illuminated points are denoted one of two patterns,
one for red and one for green. The membrane keyboard contains an obliterating gray layer 2, with a circular hole for
each grid point The translucent layer 4 is made of HIPS (High Impact PolyStyrene) . The layout of the membrane
keyboard is specially designed for the board, but otherwise it is made by standard techniques.

[0017] The separation layer 5 is made of an injected material. The walls of the holes 6 are smooth, so they also
reflect some of the light. The space between the cylinders 12 is empty, except a connecting layer just below the trans-
lucent layer.

[0018] The PCB 7 is a standard PCB, and for each grid point it has two LEDs 8, one green and one red, and are
mounted to project their light upwards.

[0019] The actual shape of the all the layers is a rectangle, such that they extend more than the square grid of points
to one direction. The CPU and memory 9 are mounted above the PCB at this region, and on the top there are input
and display devices 10 to allow the players to control the games that the CPU manages. This region also contains the
electronic connection between the PCB and the membrane keyboard and the power input (not shown).

[0020] The LEDs produce a cone of light 11, and the thickness of the separation layer is such that the cone of light
intersects the walls of the hole a small distance below the translucent layer. With this construction, the periphery of the
illuminated area receives more reflected light from the top of the walls than the centre, thus increasing the homogeneity
of the illumination. The LEDs are tilted slightly towards the centre, to compensate for the fact that they are not exactly
in the middle of the hole. The two LEDs in each grid point can be switched on independently, so the grid points can be
illuminated either by green or red , which are marked with different patterns in Fig 1.

[0021] The membrane keyboard is glued to the translucent layer, which is glued to the separation layer. The sepa-
ration layer is connected by screws to another layer 13 of the same material, and together they hold the PCB 7 and
form a box around it.

[0022] The press-sensitive area for one grid pointis indicated in Figure 1 by the square in broken line 14. As discussed
above it is much larger than the illuminated area of the grid point, to make it easier for the players to press a point.
[0023] The visual look of the board and the easiness of making moves make it very appealing for playing any game
that can be played on it A list of such games is given below. It is even better for games when time is important, either
because the players have a limited time to make a move, or because the illumination of the points changes even when
the players don't make a move, like in the games Ghost, Touchlt, Life1 and Life2 below(Life is a RTM). With existing
constructions, these games would not be enjoyable to play.

Games implemented in the prototype of the Grid Board
[0024] The following 12 games have been implemented in the prototype of the board. Each game has several pa-

rameters that can be set, but only a minority of these are described here. Each two-players game can also be played
against the board, and has a time limit for performing a move, which can be set by the players. With the default pa-
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rameters settings, Othello, CountLines and Visiput flash the legal moves for a player that presses a point that is an
illegal move.
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1) Othello. 'Adding a stone' is done by pressing an unilluminated point If this is a legal move, the CPU switches
the point on with the current player's colour (which corresponds to putting a stone in this point) and reverses the
colour of the points that need to be reversed according to the rules of OTHELLO. Because the number of points
is 9x9 rather than the usual 8x8, the start up position is different from the standard starting position. In each move
the CPU checks if the current player has a legal move, and if not passes the turn to the other player. If both players
don't have a legal move, the CPU finishes the game. In OTHELLO, passing a move is actually is illegal, but the
time limit of a move means that a player may intentionally pass, which may be regarded as cheating. To get over
this problem, a parameter called Compensate can be set, so when a player passes a move, the other player gets
as a compensation more than one move.

2) Ghost. This is a fluid game. The board illuminates four points (the Ghost), and then moves the Ghost, by re-
peatedly switching on a point that is a neighbour of one of the illuminated points, and switching off one of the
illuminated points. The players try to 'catch the Ghost', by pressing one of the points while it is illuminated

3) Life1. This is a fluid game, i.e. the state of the illumination of grid points changes even if the players do not play.
Each fixed time period (generation, a settable parameter) , the CPU checks for each point how many of the eight
points around it are illuminated, and accordingly decides if the point is going to be illuminated in the next generation
Thus the pattern of illumination of the grid points changes each generation. In parallel, the player(s) can switch on
or switch off points by pressing them.

Life1 can be played in a 'kill' mode, in which the player tries to 'kill' the board, i.e. switch off all the points, as fast
as possible, or in 'keep alive' mode, in which the player tries to keep the board 'alive’, i.e. keep at least some points
on, as long as possible. Adjusting the various parameters makes the task an interesting challenge.

4) Life2. Like Life1, but there are points illuminated in either colour. The players play in turn, and each player tries
to switch off all the points of the other colour.

5) Touclt. Single player game, mainly testing reaction time and accuracy. The CPU switches on a few points (1-4)
one after the other with a short time gap, and then switches them off. The player needs to press the last point that
was switched on before the next point is switched on or all of them are switched off. By changing the time gap
between switching the points on, the number of points and their pattern, the player can fit the game to his own
level to make it a good challenge.

6) Symmetry. Single player game. The CPU switches on a pattern of points on one side of the grid, and the player
needs to press the symmetry related points on the other side of the grid. Parameters like the number of points in
the pattern, the time that is allowed for doing the copying and the kind of symmetry operation that the player need
to do are used to match the difficulty level of the copying to the level of the player.

7) Clearlt. The game starts with an equal number of points illuminated in each of the two colours, but otherwise
randomly distributed on the grid. Each player in his turn presses an empty point, and the CPU switches of all the
points of the other player's colour which are a chess knight move away from the pressed point, and points of the
current player's colour which are one diagonal move further. The winner is the player that switches off all the other
player's points first.

8) FindThem. A memory game. In the beginning of the game the CPU switches on an equal number of points in
both colours but in a random pattern for a short period of time, and then switches all of them off. Each player in
turn tries to switch on a point of his own colour by pressing a point If this point was switched on with his colour in
the beginning, it is switched on. The winner is the player that first switches on 9 points.

9) CountLines. Each player in his turn switches on a point of his colour by pressing it A player is not allowed to
press in two successive turns two points that are too close to each other, and the distance that defines what is too
close can be set by the players. The winner is the player that when all the points are switched on has the larger
number of straight lines of four points of his colour.

10) Visiput. Each player in his turn switches on a point by pressing it. A player is allowed to press a point only if
the point is 'visible' by points of his own colour at least as it is 'visible' by points of the other colour, where 'visible'
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means connected by a straight line of switched-off points. The winner is the player that succeeds to switch on
more points. The CPU checks the games after each move, and if it can determine for each unilluminated point
that only one player would be able to press it, it switches on all the unilluminated points to the colour of the player
that can press it, and finishes the game, thus saving the players the boring task of switching all the unilluminated
points after the result of the game is already known.

11) Go. The game is played according to the standard rules of GO. For each move, the board checks if it is legal,
and rejects it otherwise. If the move captures points of the other players, the board switches them off. Like in
Visiput, the CPU finishes the game when it is clear which part of the grid is controlled by whom. Because this is a
complex operation in Go and the heuristics that are used may get it wrong, this feature is controlled by several
settable parameters, and can also be switched off.

12) Filllt. Each player in his turn presses an empty point which causes a pattern of points around this point to be
switched on with the player colour if they were off, or reverse their colour if they were on. The winner is the player
that has more points when all the points are switched on.

Claims

A grid of grid points which is constructed from the following four layers:

- amembrane keyboard (1) with a regular grid of press-sensitive areas (3), which is opaque except for a trans-
parent circular area for each of the press-sensitive areas;

- alayer of a uniform, translucent material (4) below the membrane keyboard;

- aseparation layer of opaque material (5) below the translucent layer, with transparent circular holes (6) match-
ing the transparent circular areas in the membrane keyboard, which have reflecting or very light walls;

- aPCB (7) below the separation layer, on which two or more light sources (8) are mounted around the center
of each hole in the separation layer, and also carries the circuitry to drive them;

where all the layers are held together, and the thickness of the separation layer is such that the distance of the
light sources from the bottom of the translucent layer is more than a quarter of the diameter of the hole in the
separation layer, and both the membrane keyboard and the control of the light sources are connected to a CPU
(9) which uses them to manage various games and puzzles, in which the players play by pressing the press-
sensitive areas, and the CPU responds by changing the illumination state of the sources of light

A grid as described in claim 1, where the press-sensitive area is more than 1.5 times larger than the area of the
hole in the separation layer.

A grid as described in any preceding claim, where the layer of translucent material is made of High Impact Poly-
styrene.

A grid as described in any preceding claim, where the membrane keyboard has a dome above the surface for
each grid point.

A grid as described in any preceding claim, where in one or more games the state of illumination changes period-
ically even if the players do not press any point

A grid as described in any preceding claim, where in one or more of the games in each period of time the CPU
checks for each point how many of the eight points around it are illuminated, and accordingly decides if the point
is going to be illuminated in the next period, the player(s) can also affect the illumination state of a point by pressing
it, and the task of the player(s) is to keep some points illuminated as long as possible, or to cause all the points to
be switched off as fast as possible.

A grid as described in any preceding claim, where in one or more of the games the CPU illuminates an additional
point in each period of time, and the player(s) need to press the last point that became illuminated before the next

point becomes illuminated

A grid as described in any preceding claim, where in one or more of the games the CPU illuminates a pattern of
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points and then moves it in each period of time by switching on one point near one of the illuminated points and
switching off one of the illuminated points, and the players need to press one of the points while it is illuminated

A grid as described in any preceding claim, where one of the games is the game GO.

A grid as described in any preceding claim, in which one of the game has these rules: Each player in his turn
switches on a point of his colour by pressing it; A player is not allowed to press in two successive turns two points
that are too close to each other, and the distance that defines what is too close can be set by the players; The
winner is the player that when all the points are switched on has the larger number of straight lines of four points
of his colour.

Patentanspriiche

1.

Ein Punkteraster, das aus den folgenden vier Schichten konstruiert ist:

- Eine Membrantastatur (1) mit regelmaRigem Raster aus druckempfindlichen Bereichen (3), die auler einem
durchsichtigen Kreis fur jede Druckstelle undurchsichtig ist;

- Eine Schicht aus einheitlichem, lichtdurchlassigem Material(4) unter der Membrantastatur;

- Eine Trennschicht aus undurchsichtigem Material (5) unter der lichtdurchldssigen Schicht, die fir jeden Spiel-
punkt durchsichtige, runde Locher (6) mit reflektierenden oder sehr hellen Wanden aufweist, die den trans-
parenten Druckpunkten auf der Membrantastatur entsprechen;

- Eine Leiterplatte (7) unter der Trennschicht, auf die eine oder mehrere Lichtquellen (8) pro Spielpunkt und der
Stromkreis fur ihre Betatigung angebracht sind.

Die vier Schichten werden zusammengehalten. Die Trennschicht ist so dick, dass der Abstand der Lichtquellen
vom Brettboden einen Abstand von mehr als einem Viertel des Lochdurchmessers in der Trennschicht betragt;
Sowohl Membrantastatur als auch Controller der Lichtquellen sind mit einem Prozessor (9) verbunden, der mithilfe
der Tastatur und des Controllers verschiedene Spiele und Puzzles steuert. Gespielt wird durch Driicken der druck-
empfindlichen Bereiche. Der Prozessor reagiert durch Anderung des Beleuchtungszustands der Lichtquellen.

Ein Spielfeld wie beschrieben unter Anspruch 1, bei dem der druckempfindliche Bereich mehr als 1,5-mal gréRer
ist als der Lochbereich in der Trennschicht.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem die lichtdurchldssige Schicht aus schlagfestem
Polystyrol besteht.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem die Membrantastatur eine Auswdélbung auf
der Oberflache fir jeden Spielpunkt aufweist.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem sich bei einem oder mehreren Spielen der
Beleuchtungszustand periodisch andert, auch wenn die Spieler keinen Punkt driicken.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem der Prozessor bei einem oder mehreren
Spielen in jedem Zeitraum jeden Punkt daraufhin prift, wie viele der acht Punkte darum herum beleuchtet sind
und demgemaf entscheidet, ob der Punkt in dem nachsten Zeitraum beleuchtet sein wird. Der oder die Spieler
kénnen den Beleuchtungsstatus eines Punkts auch durch Driicken beeinflussen. Die Aufgabe besteht darin, einige
Leuchtpunkte so lange wie moéglich zu erhalten oder aber alle Punkte so schnell wie méglich auszuschalten.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem der Prozessor bei einem oder mehreren
Spielen einen zusétzlichen Punkt in jedem Zeitintervall beleuchtet. Ein oder mehrere Spieler missen den letzten
Punkt, der beleuchtet war, driicken, bevor der néchste Punkt aufleuchtet.

Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem der Prozessor bei einem oder mehreren
Spielen ein Punktmuster beleuchtet und dann in jedem Zeitintervall bewegt, indem er einen Punkt neben einem
der Leuchtpunkte ein- und einen der Leuchtpunkte ausschaltet. Die Spieler missen einen der Punkte driicken,
wahrend er leuchtet.
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9. Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem eines der Spiele das Spiel GO ist.

10. Ein Spielfeld wie in den bereits beschriebenen Anspriichen, bei dem eines der Spiele folgende Regeln hat: Jeder
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Spieler schaltet abwechselnd einen Punkt seiner Farbe durch Driicken ein;

Ein Spieler darf nicht zweimal hintereinander auf zwei Punkte driicken, die zu nahe beieinander liegen. Der Ab-
stand, der als zu nahe gilt, kann eingestellt werden;

Siegeristder Spieler, der die meisten durch eine Gerade von vier Punkten seiner Farbe verbundenen Leuchtpunkte
hat.

Revendications

Une grille de points de la grille, constituée de quatre couches suivantes :

- Unclavier amembrane (1) et une grille de base avec des zones de contact (3), opaque, sauf la partie circulaire
de chacun des points de contact qui elle est transparente

- Une couche d'un matériau uniforme, translucide (4) sous le clavier a membrane

- Une couche de séparation d'un matériau opaque(5) sous la couche translucide, possédant pour chaque point
de la grille un trou circulaire transparent(6) correspondant aux parties circulaires et transparentes du clavier
a membrane, avec des parois trés fines ou réfléchissantes.

- Une carte de circuits imprimés (7) sous la couche de séparation, sur laquelle sont montées au moins deux
sources lumineuses (8) autour du centre de chaque trou de la couche de séparation. Elle contient également
les circuits permettant leur fonctionnement. Les quatre couches sont maintenues ensemble, et I'épaisseur de
la couche de séparation garantit que la distance entre les sources de lumiére provenant du bas de la couche
translucide est supérieure au quart du diameétre du trou dans la couche de séparation. Le clavier a membrane
et le contrble des sources de lumiére sont tous deux reliés a une unité centrale (9) qui les utilise pour faire
fonctionner divers jeux et puzzles, dans lesquels les joueurs participent en appuyant sur les zones de contact.
L'unité centrale modifie alors l'illumination des sources de lumiére.

Une grille décrite comme dans I'affirmation 1, ou la zone de contact est 1,5 fois plus grande que la zone du trou
dans la couche de séparation.

Une grille décrite comme dans n'importe quelle affirmation précédente, ou la couche du matériau translucide est
composée d'un polystyréne antichoc.

Une grille décrite comme dans n'importe quelle affirmation précédente, ou le clavier a membrane posséde, a la
surface, un ddme au-dessus de chaque point de la grille.

Une grille décrite comme dans n'importe quelle affirmation précédente ou, dans un jeu (ou plus), l'illumination
change de maniére périodique méme lorsque les joueurs n'appuient sur aucun des points.

Une grille décrite comme dans n'importe quelle affirmation précédente, ou lors de chaque période dans un jeu (ou
plus), I'unité centrale vérifie combien des huit points avoisinant chaque point sont éclairés, et en fonction de cela
décide si le point sera allumé dans la série suivante. Le(s) joueur(s) peut/peuvent allumer ou éteindre des points
en appuyant dessus et la tache du/des joueur(s) est de maintenir certains point allumés aussi longtemps que
possible, ou d'éteindre tous les points aussi vite que possible.

Une grille décrite comme dans n'importe quelle affirmation précédente ou, dans un jeu (ou plus), I'unité centrale
éclaire un point supplémentaire a intervalles de temps réguliers, et le(s) joueur(s) doit appuyer sur le dernier point
s'étant allumé avant que le suivant ne s'allume a son tour.

Une grille décrite comme dans n'importe quelle affirmation précédente ou, dans un jeu (ou plus), I'unité centrale
éclaire une suite de points, puis la déplace a chaque intervalle de temps donné en allumant un point proche d'un
point éclairé et en éteignant un des points éclairés; le joueur doit alors appuyer sur I'un des point pendant qu'il est
encore éclairé.

Une grille décrite comme dans n'importe quelle affirmation précédente, ou I'un des jeux est GO.



10

15

20

25

30

35

40

45

50

55

EP 1 289 613 B1

10. Une grille décrite comme dans n'importe quelle affirmation précédente, dans laquelle un des jeux possede les
régles suivantes : Chaque joueur allume a son tour un point de sa couleur en appuyant dessus;
Un joueur n'a pas le droit d'appuyer successivement sur deux points trop pres I'un de I'autre. La distance définissant
ce qui est trop pres peu étre réglée par les joueurs.
Le gagnant est le joueur qui a le plus grand nombre de lignes droites de quatre points de sa couleur lorsque tous
les points sont allumés.
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