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(54) Sensing positions of chess and like pieces

(57) Agame includes a board having a number of defined positions each provided with an isotropic field strenth sensor
such as a reed switch which has open and closed positions depending upon the presence or absence of a magnetic field,
and two sets of playing pieces. All pieces have a magnet with its N-S axis substantially upright to provide a magnetic field
which will open or close the sensor when a piece is positioned on the associated board position. To avoid a lack of detec-
tion if one piece is quickly replaced by another piece, the pieces of one set have the N pole facing downwardly whilst the
pieces of the other set have the S pole facing downwardly. Then, by detecting the opening and closing of the sensors
including momentary open and closed positions during capture or replacement of a piece of one set by a piece of another

set, movement of pieces can be determined.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy
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IMPROVEMENTS IN SENSORY GAMES Lo d

This invention relates to sensory games.

Most chess computers with "presence sensor"
systems use reed switches and magnets to track the moves of
the chess pieces on the chessboard. These systems usually
have one reed switch placed under each square of the
chessboard (64 reed switches in total). A magnet is
positioned in the base of each chess biece. When a piece
is placed on a chess square, the reed switch is activated
and remains closed until the piece is removed. Thus, the
identities of the pieces on the game board may be tracked
by the electronics if the pieces start from predefined
positions ,e.g. a new game or a set-up position defined.

The polarity of the magnets in the pieces is
randomly oriented, i.e. some pieces have a south pole
downwardly while others may have the north pole facing
downwardly. Both will activate the reed switches in normal
non-capturing moves where a piece is lifted up and placed
onto the new destination square. The electronics can sense
this open and close circuit of the reed switch with no
problem.

The situation is different if it is a capturing
move. On the sguare of the piece to be captured, the reed

switch is closed because there is a piece on it. The piece
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is then lifted and removed, the reed switch becoming open
circuit, and then the capturing piece is put onto the
square whereupon the reed switch closes again. The
close-open-close action of the reed switch informs the
electronics of the capturing move.

If the capturing action is very fast, however,
the reed switch may have no opportunity to open since the
magnetic force of a capturing piece with the same polarity
may overlap and mutually strengthen the magnetic field and
so activate the reed switch before the captured piece is
removed; thus the reed switch may never open and the
electronics will then not register the final step of the
move.

With chess, it is not unusual for many good chess
players to capture a piece by seizing it between the thumb
and index finger of a hand, replacing it by the capturing
piece held between the index and middle finger of the same
hand or vice versa. Therefore this problem is particularly
acute with chess.

Thus, error may occur if the capturing action is
fast and if the piece to be captured and the capturing
piece have magnets of the same polarity. However, if
according to the invention the polarities of the magnets
are intentionally oriented so that all of black pieces,
i.e. pieces of one set, have their magnets with the same

polarity facing downwards and all of the white pieces, i.e.

the pieces of the other set, have the opposite, then a
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close-open-close action on the reed switch of the
respective square or board position can be guaranteed.
Thus, if a reed switch is, for example, activated by a
magnetic field of a north pole, replacing it with a
magnetic field of the opposite polarity will cause the reed
switch to open as the null-field zone approaches it. The
reed switch will close again finally once the capturing
piece controls the square.

From experimental results, the duration of
opening of the reed switch in these circumstances is at
least 4 milli-seconds even when the cap;uring action is
reasonably fast, compared with a typical bounce time of a
typical reed switch of 0.4 milli-second, i.e. an order of
magnitude smaller. Thus, this is enough time for the
electronics and/or the controlling software to distinguish
capture from contact bounces of the reed switches.

According to the invention there is provided a
method of detecting the capture or replacement of a playing
piece of one set by a playing piece of another set on a
defined position on a game board, in which each board
position is provided with an isotropic field strength sensor
which has open and closed positions depending upon the
presence or absence of a magnetic field, and each playing
piece is provided with a magnet with its N-S axis
substantially upright, the pieces of one set having the N
pole facing downwardly and the pieces of the other set

having the S pole facing downwardly, and
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electronics and/or software sense the momentary open or
close position of the‘sensor during capture or replacement
depending respectively upon whether the sensor is initially
closed or open when a piece is present on the defined
position.

Also according to the invention there is provided
a sensory electronic game including a board having a number
of defined positions each with an isotropic field strength
sensor which has open and closed positions depending upon
the presence or absence of a magnetic field, and two sets
of playing pieces, all pieces having a magnet with its N-S
axis substantially upright, the pieces of one set having
the N pole facing downwardly whilst the pieces of the other
set having the S pole facing downwardly, and means for
detecting the opening and closing of the sensors including
momentary open and closed positions during capture or
replacement of a piece of one set by a piece of another
set, and logic means for storing the position of all
playing pieces, the logic means being updated by the
detecting means when they detect movement of a piece by the
opening and/or closing of a sensor.

The isotropic field strength sensors can be reed
switches since these are relatively cheap and reliable. As
an alternative, however, one could use Hall effect sensors
which are sensitive to a magnetic field and its orientation
and so can act as switches depending upon the direction of

a magnetic field to which they are exposed.
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The invention will now be illustrated, by way of
example with referenqe to the accompanying drawings, in
which: .

Figure 1 is a perspective broken away diagram of

a chess game and board; and

Figures 2 and 3 are diagrams showing the magnetic

fields as chess pieces are moved.

Figure 1 is a diagram showing a sensory chess
game. It shows a chess piece 10 resting on a white square
12 of a board 14. Beneath the square 12 is a reed switch 16
associated with that square. The piece 10 has in its base a
small magnet 20 with N-S axis aligned substantially
upright. When the piece 10 is present as the square 12 the
magnetic field of the magnet 20 will cause the contacts in
the reed switch 20 to close, so signalling the presence of
a piece on the square 12.

The opening and closing of the reed switches can
be used entirely conventionally to detect moves on the
chess board, for example in the manner known from existing
sensory chess games such as those which we market under the
trade names Leonardo and Corona. Accordingly further
description of the electronics and software conventionally
associated with such switches is believied to be
unnecessary.

The diagram of Figure 2 shows the magnetic fields
from two magnets 20 as one piece captures another when the

axes of the two magnets are aligned in the same sense, e.g.
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both magnets with the N pole upwards. The field lines on

°

this diagram are equ}potential lines, lines of magnetic
force are at right angles to these lines. As the magnets
move in the direction of the arrows 30, it can be seen that
there is little change in the magnetic field and at all
times there is sufficient field to hold the contacts on the
reed switch 16 closed.

By contrast when the magnets in the black and
white pieces are different, e.g. when all of the white
pieces have their N pole uppermost and all of the black
pieces have their S pole uppermost, this cannot occur
during capture. Thus, referring to the diagram of Figure 3
which shows the situation where the magnets are oppositely
aligned, as the magnets with oppositely aligned poles are
moved past the reed switch in the direction of the arrows
30, there is inevitably a null point in the magnetic field
when the contacts will open as the field changes from one
orientation to the other.

Although the invention has been particularly
described with reference to chess, the invention has
application in a wide a range of games such as Backgammmon,

Checkers, Shogi and Chinese Chess.
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I CLAIM:

1. A method of detecting the capture or replacement of a
playing piece of one set by a playing piece of another set
on a defined position on a game board, in which each board
position is provided with an isotropic field strength sensor
which has open and closed positions depending upon the
presence or absence of a magnetic field, and each playing
piece is provided with a magnet with its N-S axis
substantially upright, the pieces of one set having the N
pole facing downwardly and the pieces of the other set
having the S pole facing downwardly, and electronics and/or
software sense the momentary open or close position of the
sensor during capture or replacement depending respectively
upon whether the sensor is initially closed or open when a
piece is present on the defined position.

2. A method as claimed in Claim 1 in which the isotropic
field strength sensors are reed switches.

3. A method as claimed in Claim 1 or Claim 2 in which the
game is a chess game.

4. A method of detecting the capture or replacement of a
playing piece of one set by the playing piece of another
set on a defined position on a game board, substantially as
herein described with reference to Figures 1 and 3 of the
accompanying drawings.

5. A sensory electronic game including a board having a

number of defined positions each with an isotropic field
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strength sensor which has open and closed positions
depending upon the presence or absence of a magnetic field,
and two sets of playing pieces, all pieces having a magnet
with its N-S axis substantially upright, the pieces of one
set having the N pole facing downwardly whilst the pieces
of the othef set having the S pole facing downwardly, means
for detecting the opening and closing of the sensors
including momentary open and closed positions during
capture or replacement of a piece of one set by a piece of
another set, and logic means for storing the position of
all playing pieces, the logic means being updated by the
detecting means when they detect movement of a piece by the
opening and/or closing of a sensor.

6. A sensory electronic game as claimed in Claim 5 in
which the isotropic field strength sensors are reed
switches.

7. A sensory electronic game as claimed in Claim 5 or
Claim 6 which is a chess game.

8. A sensory electronic game substantially as herein
described with reference to Figures 1 and 3 of the

accompanying drawings.
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