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(54) Game board for electronic games

(57) Agame board (30) for electronic
games such as electronicchess hasa
sensing sandwich (14) comprising
upper and lower membranes (16, 18)
which are normally held apart by an
electrically insulating spacer (20),
optionally of elastomeric material. The
spacer has been formed by printing. The
membranes have conductive regions
(22) which contact one anotherto
provide a closed electrical path when
one or other membrane and/orthe
spacer deflect because of the presence
ofa playing piece (36). The deflection
can be caused by the weight ofthe
playing piece, or by the playing piece
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being pressed down by the player, or by

the attraction of a magnet (38) inthe
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playing piece to a metal plate (34) i\

beneath the sandwich. ]
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The drawings originally filed were informal and the print here reproduced s takeﬁ from alater filed formal copy.
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SPECIFICATION
Improvements in electronic games

This invention relates to electronic games, andin
particular those games played by moving selected
pieces over a board, e.g. chess.

For convenience hereafter reference will generaily
be made to chess. However, the invention is not limi-
ted to an electronic chess game but could equally
well apply to shogi, draughts, checkers and so on.
Accordingly, the term “chess” and referencesto the
chessmen or chess pieces are to be construed to en-
compass other games where playing pieces are
moved over a board and their particular pieces un-
less the content specifically requires otherwise.

In electronic chess one player will normally play
against a pre-programmed computer device. An im-
portant feature of such an electronic version ofchess
is that the game should be played by the playerina
mannerwhich is as closely the same as manual
chess as possible. Therefore the board should be
sensitive to the positions of pieces and to moves and
preferably should also be able to discriminate be-
tween different pieces. Also the feel of the pieces as
they are moved should be as similarto manual chess
as possible.

There have been various forms of sensor board,
thatis, a board which is sensitive to the positions of
pieces. Of these one type which has achieved some
commercial success is a pressure sensitive board.

One particular form of pressure sensitive board
comprises an upper membrane constituting the
board surface, a base sheet which may be identical to
the upper membrane and a spacer positioned be-
tween them, the upper membrane and/or the spacer
being flexible or resilient. The mutually facing sur-
faces of the upper membrane and base sheet are el-
ectrically conductive or have electrically conductive
regions on them whilst the spacer has cut-outs cor-
responding to the board positions. Usually this re-
sulting sandwich is covered by a decorative overlay,
generally arigid plastics sheets such as Lexan or
PVC. The arrangement operates in a manner such
that the circuit between the electrical contactregions
of the upper membrane and base are open and not
touching because the spacer keeps them apart. How-
ever, pressing upon the contact area with the base of
a playing piece will cause deflection to bring about
electrical contact to signal the presence of a piece.

Generally the spacer is glued or adhered to the
base and upper membrane and for convenience is
often a double-sided adhesive tape with the aper-
tures die-stamped out. There are limitations on the
thinness of such spacers, however, to enable them to
be handled during assembly. This limits operating
comfort and ease since the thicker the spacer the
higherthe closure force required.

The invention has been made with these aspectsin
mind.

According to the invention there is provided a
board for an electronic game comprising an outer
decorative sheet marked out with playing areas on
which playing pieces are to be placed during the
game, and beneath the outer sheeta sensing sand-
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wich comprising upper and lower membranes
whose mutually facing surfaces are normally held
apart atleast where those mutually facing surfaces
of the membranes have electrically conductive re-
gions by an electrically insulating spacer which may
be of elastomeric material and which has been prin-
ted onto one or other membrane, the electrically con-
ductive regions contacting one another to provide a
closed electrical path when one or other or both
membranes and/or the elastomeric spacer deflect in-
wardly of the sandwich, the deflection being caused
by the presence of a playing piece, e.g. underthe
weight of a playing piece resting on a marked play-
ing area, by pressure applied when a playing piece s
moved to or from that playing area, or by the mag-
netic attractive force between one magnetand an-
other magnet or a piece of magnetisable material
one positioned beneath the membranes and the
other positioned in the piece.

With such a board the spacer can be printed thinly
onto one or other of the membranes and despite its
thinness the problems of handling a thin spaceron
its own are avoided. Therefore the spacer can be
thinnerthan previously used separate spacers like
double-sided adhesive tapes so reducing the operat-
ing forces required to cause the two membranes to
come together and provide electrical contact. For ex-
ample we have found that the force to give closure in
aboard according to the invention canbe inthe
range of 5to 35g instead of 30 to 210g and more
typically 100 to 200g for a conventional board as des-
cribed above.

The spacer can also be printed in such amanner
that no totally closed regions arecleft betweenthe
two membranes, orin other words vents are prov-
ided, sothat the operation of the board becomesin-
dependent of atmospheric pressure.

The spacer can be elastomeric material in which
case the membranes can be relatively inflexible or
could be arigid material in which case atleastone
membrane should be flexible.

An example of a suitable elastomericink which can
be printed, e.g. by silk screening, and then curedin
situ is that sold by Grace Screen Inc under the trade
name FX-3.

The membranes can be provided with electrically
conductive regions by providing conductive areas
on theirinwardly directed surfaces, e.g. by printing
with a conductive ink. These conductive regions can
include contact pads which are to contactcor-
responding pads on the other membrane andcon-
ductive traces or leads forming connections to those
pads. Inthe case of the latter these can be covered
and insulated by the printed elastomer.

The printed elastomer can itself actasthe glueto
hold the two membranes together or a separate giue
can be applied after the elastomer has cured. Where
the elastomer itselfis to act as the glue, some elas-
tomer can be printed on one membrane and cured
and then the remainder of the elastomer printed on
that surface, the sandwich assembled by adding the
second membrane and adhering the whole sand-
wich together by curing.

Because the printed spacer can be very thin, e.g. of
athickness of from 0.095 to 0.105mm, it need only be
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provided in localised areas closely around oreven
partially overthe electrical contact pads since itcan
readily be compressed if elastomeric to allow the
pad on one membrane to contact the pad onthe
other membrane. Thus, whilst one can in effect print
the spacer as a direct replacement of the separate
spacer of conventional boards, one can as an altern-
ative simply print a narrow contour of spacer around
the periphery of the pad or even print say narrow
spaced strips or spots of spacer over the pads, the
remainder of the region between the membranes
being left open or being filled with an optionally prin-
ted non-elastomeric insulating material. Therefore
relatively small amounts of the printing ink to form
theinsulating spacer can be used with-a consequent
costsaving and an increase in user satisfaction since
only low operating forces are required which re-
duces distraction to the user when making amove.

Examples of how the spacer may be printedin
boards according to the invention are shown in the
accompanying drawings.

Figure 1 shows the construction of aboard 10 ac-
cording to the invention. It comprises a decorative
overlay 12 carrying a pattern of say the 64 squares of
achess board. Beneath this is a sandwich 14 com-
posed of an upper membrane 16 and a lower mem-
brane 18. They are held apart and adhered toone an-
other by an elastomeric spacer 20 which had been
printed onthe membrane 16. Also printed onthe
membranes 16 and 18 are electrically conductive
pads 22, They are normally held apart by the spacer
20 but when a chess piece is pressed on or placed on
aplaying space, the overlay 12 and upper membrane
become deformed as shown in broken lines and the
conductive pads 20 make contact.

In one embodiment of the invention as shownin
Figure 2 the elastomeric spacer 20a shown cross-
hatched is printed as a more or less direct replace-
ment of a conventional spacer around or nearthe
edges of a playing square.

Thisis notessential however. For example itis
only necessary for the elastomer to be printed over
the areato be masked for electrical insulation, the
leads ortraces 24 and in the vicinity of the contours
ofthe contact pads in the manner shown for the elas-
tomer 206 shown cross-hatched in Figure 3.

In another embodiment shown in Figures4and 5,
the elastomer 20¢ shown cross-hatched is not only
printed as an electrical insulator on the traces or elec-
trical connectors, but also as a very sparse patternon
the contact pad 22 itself. Again, this relies on the el-
astomerto yield. It makes use of the granularity in
the ink’s surface to provide electrical contactwhen
thetwo membranes are pressed together. The indi-
vidual blobs of elastomer are small, and the blob-to-
blob spacing is also small, yet blobs are sufficiently
large to be easily printed. The deformationis very
tiny, so excellent control of the operating force is
possible. The economy of inkand of elastomeris
substantial.

Oncethe elastomer has been cured, an adhesiveis
printed onto unoccupied spaces. The spots are judic-
iously chosen to provide supportto the sandwich top
and hence to the overlay, yielding best possible
overlay appearance. The adhesive may well be elas-
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tomer again, to ensure even thickness.

Because relatively low electrical circuit closing
forces are possible with a board structure according
tothe invention, magnetic attraction may be used to
provide positive and reliable closing of the electrical
circuit. In the past, magnets have been providedin
the base of chess pieces and a magnet positioned
beneath each playing square. Provided the magnets
are all arranged correctly, and this is atroublesome
manufacturing step, the piece and square magnets
will attract one another when a playing piece is posi-
tioned on asquare and so cause the two membranes
of the board to be squashed togetherto close the el-
ectrical circuit. The attractive force is high and this
detracts from the natural feel of placing a playing
piece on asquare orremoving itand also tendsto
deform the surface of the board with time.

An alternative board which has been proposed has
areed switch beneath each square and the playing
pieces have a magnetin their bases. The orientation
of the magnet s not critical but the cost ofthe reed
switches s high, their assembly to the board is atime
consuming and so expensive step, and they are deli-
cate items which are easily damaged.

According to the invention in another aspectthere-
fore thereis provided a board and associated playing
pieces, the board having beneath it a sensing sand-
wich comprising upper and lower membranes
whose mutually facing surfaces are normally held
apartatleast where those mutually facing surfaces
ofthe membranes have electrically conductive re-
gions by an electrically insulating spacer which may
be of elastomeric material, the electrically conduct-
ive regions contacting one anotherto providea
closed electrical path when one or other or both
membranes and/or the elastomeric spacer defiectin-
wardly of the sandwich, the deflection being caused
by the presence of a playing piece and a magnet
eitherin the base of the playing or underthe square
and a piece of ferromagnetic material under the
square or inthe piece, respectively, the resulting
magnetic attraction promoting the deflection in-
wardly of the sandwich by the presence of a playing
piece.

The low closure forces of a board as described pre-
viously with the printed spacer make such aboard
ideal for use with this other aspect of the invention.
Thus the resuiting relatively low magnetic attraction
will still ensure reliable closure without being a dis-
traction. Also the orientation ofthe magnetisirrel-
evant. Furtherthe costis low in comparison with the
use of reed switches.

Preferably the magnet is placed in the base of the
or each playing piece and a continuous flexible sheet
orindividual pieces of a magnetisable sheet are pla-
ced under the lower membrane. Then, the top decor-
ative overlay can be quite stiff and non-deformable,
for example the overlay could be awooden chess
board, yet reliable electrical contact closure can still
be achieved by drawing the lower membrane up-
wardly under the magnetic attraction in the presence
of a playing piece. One advantage of this embodi-
mentis that the decorative overlay can comprise a
circuit board carrying on its underside a printed cir-
cuitto control small LED's whoseillumination can be
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used to indicate moves on the board itself.

Anexample of a board and associated pieces ac-
cording to this aspect of the invention is shownin
Figure 6.

The board 30 has a stiff upper decorative overlay
32.Beneath this is a sandwich 14 which isidentical to
the sandwich 14 described in connection with Figure
1to which reference is made for its construction and
operation.

Beneath the sandwich is athin metal plate 34 of
mild steel or other magnetisable material. It has been
made flexible by a stamping operation whereby a
central disc 34a is defined and supported by acoiled
strip 34b from the main body of the plate 34. Thus
this disc 34a can move upwardly and deflect the
membrane 18 upwardly in response to magnetic
attraction as explained below.

Aplaying piece 36 is shown positioned onthe
overlay 32. This contains asmall magnet 38 embed-
ded within the piece near or at its base. As shown by
the broken lines, the resulting magnetic attraction
between the plate 34 and the magnet 38 deformsthe
membrane 18 upwardly so that the conductive pads
22 make contact to signal the presence of a playing
piece 36.

The invention also extends to the combination of
boards as described with the electronics and soft-
ware to provide an electronic chess game.

CLAIMS

1. Aboardforan electronic game comprisingan
outer decorative sheet marked out with playing
areas on which playing pieces are to be placed dur-
ing the game, and beneath the outer sheet asensing
sandwich comprising upper and lower membranes
whose mutually facing surfaces are normaliy held
apart at least where those mutually facing surfaces
ofthe membranes have electrically conductive re-
gions by an electrically insulating spacer which may
be of elastomeric material and which has been prin-
ted onto one or other membrane, the electrically con-
ductive regions contacting one another to provide a
closed electrical path when one or other or both
membranes and/or the elastomeric spacer deflectin-
wardly ofthe sandwich, the deflection being caused
by the presence of a playing piece.

2. Aboard asclaimed in Claim 1 in which the def-
lection to cause the electrically conductive regions to
contactone another is caused by the weight of a
playing piece resting on a marked playing area.

3. Aboardasclaimedin Claim 1inwhich the def-
lection to cause the electrically conductive regionsto
contact one another is caused by the pressure app-
lied as a playing pieces is moved to or from a marked
playing area.

4. Aboard asclaimed in Claim 1inwhich the def-
lection to cause the electrically conductive regions to
contact one another is caused by the magnetic attra-
ctive force between one magnet and either another
magnet or a piece of magnetisable material, one pos-
itioned beneath the membranes and the other posi-
tioned inthe piece.

5. Aboard asclaimed in any preceding claimin
which the insulating spacer has been printed in such

70

75

80

85

90

95

100

105

110

115

120

125

130

amannerthat no totally closed regions are left be-
tween the two membranes.

6. Aboardasclaimedinany preceding claimin
which the insulating spacer is of an elastomeric mat-
erial and the membranes are of relatively inflexible
material. :

7. Aboardasclaimedinanyofclaims 1to5in
which the insulating spacer is of a rigid material and
atleast one membrane is of flexible material.

8. Aboardasclaimed inany precedingclaimin
which the electrically conductive regions have been
provided onthe inwardly directed surfaces of the
membranes by printing with an electrically conduct-
iveink.

9. Aboard asclaimedin any preceding claimin
which the printed insulating spacer additionally fun-
ctions as a glue to hold the two membranes together.

10. Aboard asclaimed inany preceding claimin
which the insulating spacer has been printed asa
narrow contour around the periphery of the electric-
ally conductive regions which are to contact one an-
other.

11. Aboardforan electronic game substantially
as herein described with reference to Figure 1 or
Figure 1 as modified by Figure 2, Figure 3, or Figures
4and 5, of the accompanying drawings.

12. Aboard and associated playing pieces, the
board having beneath it a sensing sandwich com-
prising upper and lower membranes whose mut-
ually facing surfaces are normally held apart at least
where those mutually facing surfaces of the mem-
branes have electrically conductive regions by anel-
ectrically insulating spacer which may be of elas-
tomeric material, the electrically conductive regions
contacting one anotherto provide a closed electrical
path when one or other or both membranes and/or
the elastomeric spacer deflect inwardly of the sand-
wich, the deflection being caused by the presence of
a playing piece and a magnet either in the base of the
playing piece or under the square and a piece of fer-
romagnetic material under the square or in the piece,
respectively, the resulting magnetic attraction prom-
oting the deflection inwardly of the sandwich by the
presence of a playing piece.

13. Aboard and associated playing pieces as
claimedin Claim 12 in whichthe board is a board as
claimedinanyofclaims 1to 11.

14. Aboard and associated playing pieces as
claimed in Claim 12 or Claim 13 in which a magnetis
placed in the base of the or each playing piece and a
continuous sheet or individual pieces of a magnetis-
able sheet are placed under the lower membrane.

15. Aboard and associated playing pieces as
claimedin any of claims 12 to 14 in which the board
has a top decorative overlay which is stiff and non-
deformable and comprises a circuit board carrying
onits underside a printed circuitto control LED’s
whose illumination is used to indicate moves on the
board.

16. Aboard and associated playing pieces sub-
stantially as herein described with reference to
Figure 6 of the accompanying drawings.

17. Anelectronic game comprising aboard as
claimed in any of claims 1to 11 and associated play-
ing pieces or a board and associated playing pieces
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asclaimedinany of claims 12to 16, together withthe
electronics and software.
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