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[57] ABSTRACT

A timepiece having a game function preferably includes
a single display having a figure displaying region and a
numerical value displaying region. A game mode is
established upon operation of a game start switch. The
figure displaying region includes an arrangement of a
plurality of figure displaying segments and a predeter-
mined one or a certain number of segments out of the
plurality of segments is selectively activated for a dis-
play responsive to an operation of a game operation
switch in the game mode, whereby a figure representa-
tion on the display is changeable in response to the
operation of the game operation switch. A score
counter evaluates a score of the game in response to the
change of the figure representation. Upon operation of
the game start switch, the content in the score counter
is displayed by the numerical value displaying region.
Normally or in a timepiece mode, the current time in-
formation obtained from a timepiece apparatus is dis-
played by the numerical value displaying region; how-
ever, upon operation of the game start switch, the nu-
merical value displaying region is switched to display
the score of the game, as described above. Upon termi-
nation of the game mode, the timepiece mode is auto-
matically regained. Upon operation of a reset switch,
operation of the game operation switch enables the
correction of the current time information obtained
from the timepiece apparatus.

48 Claims, 16 Drawing Figures
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TIMEPIECE APPARATUS HAVING A GAME
FUNCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a timepiece apparatus
having a game function. More specifically, the present
invention relates to a novel timepiece apparatus having
a game function including a display comprising a digital
displaying portion for a current time display and a fig-
ure displaying portion for displaying a game when a

5

game is played through a display of a figure for a game.

2. Description of the Prior Art

Heretofore, a timepiece apparatus having a digital
display for displaying the current time information in a
digital manner has been proposed-and put into practical
use. Such conventional digital display type timepieces
may be incorporated in a clock, a wristwatch and so on;
however, such conventional timepieces with a digital
display were merely adapted to display the current time
information such as the day of a month, the day of a
week, the hour, the minute, the second and so on. Ac-
cordingly, such conventional timepieces of a digital
display type fail to have other functions such as a game
function.

SUMMARY OF THE INVENTION

The present invention relates to a timepiece apparatus
having a game function comprising a display including
a game information displaying region for displaying at
least a figure or symbol for a game and a numerical
value displaying region for displaying at least the cur-
rent time information. Upon selection of a game mode,
a game can be played using a figure or symbol displayed
in the game information displaying region, whereas
upon selection. of a timepiece mode the current time
information obtained from a timepiece apparatus is dis-
played in the numerical value displaying region. Thus,
the present timepiece apparatus having a game function
is capable of not only displaying the current time infor-
mation as a timepiece but also providing a game func-
tion for playing a game. As a result, a timepiece appara-
tus capable of multiple performances is provided which
has a versatile usefulness. The terms “symbol” and “fig-
ure” are used interchangeably herein.

In a preferred embodiment of the present invention,
the numerical value displaying region is commonly used
for both purposes, namely displaying the score of a
game and displaying the current time information. More
specifically, upon selection of a game mode, a score
associated with a game being played is displayed in a
digital manner in the numerical value displaying region,
whereas upon selection of a timepiece mode the current
time information is displayed in the numerical value
displaying region. By thus implementing the display
region to be commonly utilizable in both the game
mode and in the timepiece mode, the circuitry for acti-
vating the display and the circuit connections such as
lead wires are simplified and used efficiently. As a re-
sult, a timepiece apparatus having a game function can
be implemented by a simple, inexpensive structure.

In another preferred embodiment of the present in-
vention, a best score memory is provided for storing the
best score among the scores attained by the games
piayed in the previous game modes and the numerical
value displaying region is also used to display the best
score. Upon selection of the game mode, the numerical
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value displaying region is first activated to display the
best score, whereupon the numerical value displaying
region is activated to display the score of the game
being presently played. Upon termination of the game,
the current time information obtained from the time-
piece is displayed by the numerical value displaying
region.

In a further preferred embodiment of the present
invention, the game figure displaying region is con-
structed to changeably display a figure for a game so
that the figure looks as if the same is moving. The appa-
ratus comprises an operation portion for acting upon
such changeable figure for causing such change. In the
game mode, a game may be played by operating the
operation portion for causing such change of the figure
on the display. The operation portion for playing such
game can be commonly used for setting of the current
time or for correcting of the current time of the time-
piece. More specifically, upon selection of the timepiece
mode, the hour and minute display of the timepiece may
be more quickly advanced than the normal speed upon
operation of the operation portion for the game,
whereby the current time of the timepiece is corrected.
Thus, such common utilization of the operation portion
both in the game mode and the timepiece mode may be
advantageously employed for achieving compactness of
the apparatus. Assuming that such operation portions
are separately provided for the game mode and for the
timepiece mode, then a space for the operation portion
is required for each mode, whereby the size of the appa-
ratus becomes large, the number of components is in-
creased and hence the device becomes expensive. How-
ever, by implementing the operation portion to be com-
monly used as in the above described embodiment, the

-total space for the operation portion and the cost may

be reduced.

In a further preferred embodiment of the present
invention, a microcomputer or a microprocessor imple-
menting large scale integration, is used. Microcomput-
ers for multiple performances are readily available.
Thus, by implementing the present apparatus with a
microcomputer which is commonly usable in the time-
piece mode and the game mode, a compact and inexpen-
sive timepiece apparatus having a game function has
been provided.

In still a further preferred embodiment of the present
invention, the numerical value displaying region is con-
structed for displaying the numerical value of four dig-
its. Accordingly, in the timepiece mode the numerical
value displaying region is adapted to display only the
hour and the minute, while the same is incapable of
displaying the second. Therefore, in a further preferred
embodiment of the present invention, in the timepiece
mode the game figure displaying region is used for
displaying the second. In the case where the game fig-
ure displaying region comprises a plurality of segments,
the plurality of segments are selectively activated for
displaying each second in turn. Alternatively, one seg-
ment may be intermittently activated for display in a
blinking manner at every second. Thus, in the timepiece
mode, the current tiine information is more accurately
displayed to the extent of the second, while the game
mode operation may also be confirmed with ease.

Accordingly, it is a principal object of the present
invention to provide a novel timepiece apparatus hav-
ing a game function which is capable of displaying the
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current time information and also of providing a game
function.

Another object of the present invention is to provide
a novel timepiece apparatus having a game function
with a simple structure and which is inexpensive.

A further object of the present invention is to provide
a compact time piece apparatus having a game function.

These objects and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of
the present invention;

FIG. 2 is a diagrammatic view showing one example
of a display;

FIG. 3 is a block diagram showing the functional
components of one embodiment of the present inven-
tion;

FIGS. 4A, 4B, and 4C are block diagrams showing a
game control portion, a timepiece portion, and a data/-
display control portion, respectively; -

FIG. 5 is a timing chart for showing one example of
clock pulses associated with FIG. 4A;

FIG. 6 is a block diagram of the functional compo-
nents of another embodiment of the present invention;

FIGS. 7, 8,9, 10A, 10B and 11 are flow diagrams for
illustrating the operation of the embodiment of FIG. 6;

FIG. 12 is a flow diagram showing a major portion of
another embodiment of the present invention; and
FIGS. 13A and 13B are flow diagrams. for performing
the same operation as in FIG. 12, but using the embodi-
ment of FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS AND OF THE BEST MODE OF
THE INVENTION

FIG. 1is a perspective view showing one example of
a timepiece apparatus having a game function in accor-
dance with the present invention. Referring to FIG. 1,
the present timepiece apparatus comprises a housing 11
enclosing various circuit components. A practical size
of the apparatus 10 is 95 mm by 63 mm, and 12 mm
thick. However, such dimensions may be arbitrarily
selected. A display 20 is provided on the upper surface
of the housing 11. The display 20 is preferably imple-
mented by using liquid crystals. However, the display
20 may be a conventional display, implemented by using
electroluminescence, electrochromic or the like display
means. As will be more fully described below with
reference to FIG. 2, the display 20 comprises a game
figure displaying portion comprising a plurality of seg-
ments for displaying a figure for a game and a numerical
value displaying portion of a digital display type for
displaying the score of a game or the current time.
Various operation switches are also provided on the
housing 11 in the vicinity of the display 20 for playing a
game and for setting the current time of the timepiece.
The operation switches 121 and 122 are game start
switches for selecting a game mode. Accordingly, upon
operation of the start switch 121 or 122, the apparatus is
placed in a game operation mode or a game mode. The
operation switches 131 and 132 provided left and right
of the display 20 are operation switches for a game.
Upon operation of the switch 131 or 132, a figure for a
game can be changeably displayed on the display 20.
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The operation switch 14 is a reset switch for setting the
current time and the operation-switch 15 is a timepiece
mode switch for displaying the current time informa-
tion in the display 20. As will be described in more
detail below, the above described switches 131 and 132
are not only used for the game mode but are also com-
monly used for the timepiece mode.

FIG. 2 is a diagrammatic view showing one example
of a display pattern of the display 20 of a first embodi-
ment. In accordance with the first embodiment shown,
the apparatus 10 is constructed for playing a ball jug-
gling game or a ball tossing up game, for example. It is
pointed out that the apparatus can be constructed to
play a different kind of game, as desired, in accordance
with the present invention. In accordance with the
embodiment shown, the display 20 comprises a single
numerical value displaying region 21 for selectively
displaying the score of a game or displaying the current
time. The remaining area of the display 20 constitutes a
game figure displaying region for displaying a figure for
a game. Since an example of a ball juggling game or a
ball tossing up game is employed in the embodiment
shown, three groups 24, 25 and 26 of segments are
formed such that these are arranged in parallel and in an
arcuate form. The outermost segment group 24 com-
prises twelve ball symbol segments 24a to 24/ The
innermost segment group 26 comprises eight ball sym-
bol segments 26a to 26h. The middle segment group 25
comprises ten ball symbol segments 25a to 25;. Accord-
ingly, when one out of the respective ball symbol seg-
ments 24aq to 24/ of the segment group 24 is selectively
and in succession activated for display, the segment
group 24 looks like as if the ball symbol is moving along
the segment group 24 in the display 20. The same ap-
plies to other segment groups 25 and 26. These seg-
ments constitute game object means, for example in the
form of a ball. The game object means constitute appa-
ratus controlled symbols. At both ends of each of the
segment groups 24, 25 and 26, hand symbol segments
221, 222, 223 and 231, 232, 233 are formed to resemble
a human hand which reaches toward the end segments
24a, 25a, 26a and 26h, 25j, 24, respectively. These hand
symbol segments may be referred to as player con-
trolled symbols. These hand symbol segments 221 to
223 and 231 to 233 can be selectively activated for dis-
play through the operation of the operation switches
131 and 132 shown in FIG. 1, which will be more fully
described below. A human shaped segment is formed
between these hand symbol segments 221 to 223 and 231
to 233. Accordingly, as a whole, the segment arrange-
ment constituting a figure for a game looks like a human
playing a ball juggling game or a ball tossing up game.
Other segments are also individually formed for dis-
playing other characters and decorative symbols. The
display 20 further comprises four sets of “8” letter
shaped segments in the above mentioned numerical
value displaying region 21. The display 20 further com-
prises a whole surface electrode or a common electrode
27 commonly acting on all of the above described seg-
ments such as the ball symbol segments, the hand sym-
bol segments, the “8” letter shaped segments and so on.
Accordingly, when a drive voltage is applied between
the common electrode 27 and any one or several of the
segments, the segment or segments are activated for a
visual display. The numerical value displaying region 21
is allotted for displaying the current time information
normally or in the timepiece mode.
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According to the embodiment shown, the .apparatus
is adapted so that a game is played by counting up the
score when the ball symbol segments 24a, 254, 26a or
26h, 25j, 24/ at both ends of-the segment groups 24, 25,

26 and the corresponding, hand 'symbol’segments, 221, -

222,223 or 231, 232, 233 are successfully activated for
display at the same time on the display.

FIG. 3 is a block diagram of the functional compo-
nents of a first embodiment shown.

The embodiment shown comprises ‘a game control-

circuit -30,-a timepiece .circuit. 40, and .a display data
selection circuit 50. The display 20 is constructed-to be
activated for display by means of a.decoder/driver 60
for receiving a signal from a game control circiiit 30 and
for driving the display 20 for displaying a figure; and a
decoder/driver 70 for. receiving the data from the data
selection circuit 50-for. driving the display 20 for dis-
playing a numerical value. The game.control cireuit 30
is connected to the-respective switches 121, 122, 131
and 132 shown in FIG. 1 and the timepiece circuit 40 is
connected to the- switches ‘14 and 15. The operation
signals of these switches are applied to-the timepiece
circuit 40, to the'game control circuit 30 d@nd to the
display data selection circuit 80, as necessary. - The game

20

control circuit 30 is responsive to the operation states of 25

the associated switches:to ‘provide the data.for activat-
ing the segment groups 24, 25 and 26 shown in FIG. 2,
to the decoder/driver 60 through data buses 306q;:307a
and 308z such that the game symbols represented by
-these display segments. exhibit simulated - movements
relative to each other which appear to change in a man-
‘nier which is.unknown to or substantially unpredictable
by the player. In.other-words at the moment the:player
does not know what the relative movement'change will
be. The game control circuit 30 is-also responsive.to the
operation of the switches 131 and 132 to provide the
idata for selecting the hand symbol segments 221-to 223
and 231 to 233 on the display 20, to the data/driver 60
through a data-bus 309«4. Thus, the game control circuit

30’ and segment groups 24, 25 and 26 comprise means -

for imparting relative movements of the game. objects
or-apparatus controlled symbols in the available paths
and for changing in-a manner that appears to be unpre-
dictable to the player, the relative movements of .such
apparatus controlled symbols in response to. predeter-
mined positional -relationships between the. apparatus
controlled symbols and the player controlled symbols.
The game control circuit 30 also provides the score data
obtained upon-operation of the switches 131 and 132 by
a player, to the display-data selection circuit 50.through
a data bus 315a. On the other hand; the timepiece:circuit
40 provides the current time information to the display
data selection circtit 50 through a bus 4084. The display
data selection circuit 50 is responsive to the operations
-of the switches to provide:selectively either the score
"data obtained from the bus:315a¢ or the current time data
from the bus:408a to the decoder/driver 70. Accord-
ingly, the display 20 selectively: displays the score data
or the current time information by the numerical value
display portion 21. Now the structure and the operation
of these circuits will-be more specificaily described. in
the following with reference to FIGS. 4A to 4C and 5.
- FIG. 4A is a block diagram of the game control cir-
cuit 30. The circuit 30 is connected to the start:switches
121 and 122. The start switch 121 is to be operated when
a game: is played using only the segment groups 24 and
25 shown in FIG. 2, while the start switch 122 is to be
operated when a game-is played using all the segment
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6
groups 24, 25 and 26. The operation signal of the start
switch 121 is applied to the set input S1 of a flip-flop 301
and is also applied to the reset input R2 of a flip-flop 302
and one input of an OR gate 303. The operation signal
of the start switch 122 is applied to the set input S2 of
the flip-flop 302 and to the reset input R1 of the flip-flop

1301 and the other input of the OR gate 303. Accord-
ingly, the flip-flop 301 serves to store the information

indicating that the start switch 121 is operated, i.e. the
game being played using only two segment groups 24

‘and 25 is started, while the flip-flop 302 stores the infor-

mation indicating that the start switch 122 is operated,
i.e. the game being played using all the segment groups
24,.25 and.26 is started.. The OR gate 303 provides the
output when either the start switch 121 or 122 is oper-
ated, i.e. the game is started or the apparatus is placed in
the game mode and the output of the OR gate 303 is
applied to theset input S3 of a flip-flop 304 and is also
applied to the reset input of a score counter 315 to be
described below and is also applied to the display data

‘selection circuit 50, as will also be described below.
:More specifically, the flip-flop 304 stores the informa-

tion indicating that either game mode is established,
thereby to-provide the output Q3, which is applied to a
clock generator 305 to enable the same. The clock gen-

-erator-305. generates clock pulses @1, 82 and @3 for the

segment group 24, 25 and 26, respectively. The clock

.pulses §1, 82 and @3 obtained from the clock generator
~305 are shown in FIG. 5. The clock pulses #1, §2 and ¢3
30-

are generated to have the same period T and the phases
shifted by. 3T from each other. Since the number of

~$egments in-each group 24, 25, 26 is different and since
-the number of steps from segment to segment in each

group is different, driving these segments in response to
phase shifted clock pulses having the same time period
creates movements which are substantially unknown to
or:substantially unpredictable for the player. The clock

-pulse @1 is-applied to the count input of a counter 306 to

serve as a clock pulse for selectively and in succession
activating the ball symbol segments 244 to 24/ included

-in the segment group 24 shown in FIG. 2. The clock

pulse #2 is applied to the count input of the counter 307

-to serve as a clock pulse for selectively and in succes-

sion activating the ball symbol segments 25a to 25j in
the segment group 25. Similarly, the clock pulse #3 is

-applied to the count input of a counter 308 to serve as a

clock pulse for selectively and in turn activating the ball
symbol segments- 26a to 26k of the segment group 26.

“Bach of the.counters 306 to 308 is a 16-nary reversible

counter. The counters 306 and 307 are allotted for the
segment group 24 and 25, respectively and accordingly

-are set to be responsive to any one of the outputs Q1 of

the flip-flop 301" and Q2 of the flip-flop 302. On the
other hand, the counter 308 is allotted to the segment
group 24 and is set to be responsive to only the output
of the flip-flop 302. After the counter 306 is set, the
same makes an up count operation or a down count

-operation responsive to each clock pulse $1. Similarly,

the counter 307 is responsive to each clock puise 92 to

-make an up count operation or a down count operation

in succession. The counter 308 is responsive to each
clock pulse @3 to make an up count operation or a down
count operation in-succession. The count values in these
counters 306 to 308 are applied to the decoder/driver 60
through the buses 306a to 308a¢ and are also applied to

rthe inputs A1to A3 of the corresponding collision de-

tecting circuits 310 to 312: The collision detecting cir-
cuit 310 is provided for detecting an apparent collision



4,438,926

7

between the ball symbol segment 24¢ and the hand
symbol segment 221 and an apparent collision between
the ball symbol segment 241 and the hand symbol seg-
ment 233 of the display 20. The collision detecting cir-
cuit 311 is aimed to detect an apparent collision between
the ball symbol segment 254 and the hand symbol seg-
ment 222 and an apparent collision between the ball
symbol segment 25j and the hand symbol segment 232
on the display 20. The collision detecting circuit 312 is
aimed to detect an apparent collision between the ball
symbol segment 26a and the hand symbol segment 223
and an apparent collision between the ball symbol seg-
ment 264 and the hand symbol segment 231. These
collision detecting circuits 310 to 312 are connected to
receive at the other inputs Bl to B3, respectively, the
count value of the trinary counter 309.

The game control circuit 30 is also connected to the
operation switches 131 and 132. The operation switch
131 is used to displace the position of the activated hand
symbol segment leftward, as viewed in FIG. 2 with
respect to the hand symbol segments 221 to 223 and 231
to 233. The operation switch 132 is used to displace the
activated hand symbol segment in the opposite direc-
tion with respect to these hand symbol segments 221 to
223 and 231 to 233. Manual activation of switches 131,
132 imparts player controlled movements to the hand
symbol segments to 221 to 223 and to 231 to 233. Ac-
cordingly, the output of the operation switch 131 is
applied to the down count input of the trinary reversible
counter 309. The output of the other operation switch
132 is applied to the up count input of the trinary revers-
ible counter 309. These operation switches 131 and 132
are also applied to the timepiece circuit 40. The count
value in the trinary reversible counter 309 is applied to
the inputs B1, B2 and B3 of the above described colli-
sion detecting circuits 310, 311 and 312, respectively.
This count value is also applied to the decoder/driver
60 (FIG. 3). The collision detecting circuit 310 deter-
mines an apparent collision between the ball symbol
segment 24q and the hand symbol segment 221 and an
apparent collision between the ball symbol segment 241
and the hand symbol segment 233. Accordingly, the
input A1l of the collision detecting circuit 310 is con-
nected to receive the count value “0” and “11” of the
counter 306 and the other input Bl of the collision
detecting circuit 310 is connected to receive the count
value “0”, “1” or “2” of the trinary counter 309. The
collision detecting circuit 310 is so constructed that a
coincidence output is provided if and when the input
Al is “0” and the input B1 is “0” or if and when the
input Al is “11” and the input B1 is “2”, The collision
detecting circuit 311 determines an apparent collision
between the ball symbol segment 252 and the hand
symbol segment 222 and an apparent collision between
the ball symbol segment 25 and the hand symbol seg-
ment 232 on the display 20. To that end, the input A2 of
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the collision detecting circuit 311 is supplied with the .

count values “0” and “9” in the counter 307. The input
B2 of the collision detecting circuit 311 is supplied with
the count value “0”, “1” or “2” in the trinary counter
309. Thus, the collision detecting circuit 311 is con-
structed so that a coincidence output is provided if and
when the input A2 is “0” and the input B2 is “1” or if
and when the input A2 is “9” and the input B2 is “1”,
Furthermore the collision detecting circuit 312 deter-
mines an apparent collision between the ball symbol
segment 262 and the hand symbol segment 223 and an
apparent collision between the ball symbol segment 264
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and the hand symbol segment 231 on the display 20.
Accordingly, the input A3 of the collision detecting
circuit 312 is supplied with the count value “0”" and “7”
of the counter 308. The input B3 of the collision detect-
ing circuit 312 is supplied with the count value “0”, “1”
or “2” in the trinary counter 309. The collision detect-
ing circuit 312 is constructed so that the coincidence
output is provided if and when the input A3 is “0” and
the input B3 is “2” or if and when the input A3 is “7”
and the input B3 is *“0”.

Conversely, the collision detecting circuit 310 pro-
vides a non-coincidence output if and when the input Bl
is not ““0” while the input A1 is “0”, or if and when the
input B1 is not “2” while the input A1is “11”, Similarly,
the collision detecting circuit 311 provides a non-coinci-
dence output if and when the input B2 is not “1” while
the input A2 is “0”, or if and when the input B2 is not
“1” while the input A2 is “9”. Furthermore, the colli-
sion detecting circuit 312 provides a non-coincidence
output if and when the input B3 is not *“2” while the
input A3 is “0”, or if and when the input B3 is not “0”
while the input A3 is “7”, The coincidence signals of
these collision detecting circuits 310, 311 and 312, re-
spectively, are applied through an OR gate 314 to the
score counter 315 and are also applied to the corre-
sponding counters 306, 307 and 308, respectively, as
count mode (U/D) switching signals. More specifically,
upon receipt of the corresponding coincidence signals,
the counters 306, 307 and 308 change the respective
counting modes from the up count mode to the down
count mode or from the down count mode to the up
count mode. This means that on the display 20 (FIG. 2)
after the ball symbol segment 24a and the hand symbol
segment 221 are simultaneously activated the ball sym-
bol segments are selectively activated one by one in
succession in the order of 24b, 24c, . . ., 24/, hereupon
after the ball symbol segment 24/ and the hand symbol
segment 233 are simultaneously activated the ball sym-
bol segments are selectively activated in succession one
by one in the order of 24/, 24k, . . ., 24a, and so on. The
same applies to the other segment groups 25 and 26.
Accordingly, on the display 20, when the ball symbol
segment is successfully received by the corresponding
hand symbol segment, the successful reception is de-
tected, whereupon the score counter 315 is advanced
and the apparent moving direction of the moving sym-
bol segment is reversed. Furthermore, on the display 20,
when the ball symbol segment is not successfully re-
ceived by the corresponding hand symbol segment, the
non-coincidence outputs are obtained from the collision
detecting circuits 310, 311 and 312 and the non-coinci-
dence outputs are applied through the OR gate 313 to
the reset input R3 of the flip-flop 304 and are also ap-
plied to the data selection circuit 50. More specifically,
upon detection of a non-coincidence by any of the colli-
sion detecting circuits 310, 311 and 312, the flip-flop 304
is reset, thereby to terminate the game mode. Further,
due to the above-mentioned available counting states of

* the counter 306, 307 and 308, and the different (non-
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equal) numbers of symbol segments and segment groups
24, 25 and 26, each time the direction of a moving ball
symbol is reversed in one of the groups, or the play
mode is terminated due to a missed juggle, the detected
predetermined positional relationship between the ball
symbol segments and the hand symbol segments (colli-
sion and non-collision detections), the subsequent rela-
tive movements of the ball symbols in the various seg-
ment groups change in a fashion that appears to be
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unknown or unpredictable to the player, to a different
sequence of relative movements that also appear to be
unknown or unpredictable to the player.

FIG. 4B is a block diagram of the timepiece circuit
40. The timepiece circuit 40 is connected to the reset
switch 14 and the timepiece mode switch 15. The opera-
tion signal of the reset switch 14 is applied to the set
input S4 of a flip-flop 401 and the operation signal of the
timepiece mode switch 15 is applied to the reset input
R4 of the flip-flop 401 and is also applied to the display
data selection circuit 50. The output Q4 of the flip-flop
401 is applied to the respective inputs of AND gates 402
and 403. Another input of the AND gate 402 is con-
nected to receive the operation signal of the above
described game operation switch 131 and another input
of the AND gate 403 is connected to receive the opera-
tion signal of the game operation switch 132. The time-
piece circuit 40 comprises a clock generator 406 for
generating a fundamental clock signal serving as a refer-
ence clock signal for a counting operation for obtaining
the current time information. The fundamental clock
generator 406 comprises a quartz resonator having a
resonance frequency of 32,768 Hz, for example, and a
frequency divider for dividing the frequency output of
the quartz resonator. The clock generator 406 provides
a clock pulse for each second which is applied to the
remaining inputs of the above described AND gates 402
and 403 and is also applied to the frequency divider 407
including a counter. The frequency divider 407 pro-
vides a minute clock pulse @§m for each minute. The
minute clock #m obtained from the frequency divider
407 and the output Q4 from the flip-flop 401 are applied
to an AND gate 404. The output of the AND gate 404
is applied through an OR gate 405 to the “minute” input
of the clock counter 408. Accordingly, the clock
counter 408 advances one step for each output from the
OR gate 405, i.e. for each minute clock pulse $m ob-
tained from the frequency divider 407, after the opera-
tion of the timepiece mode switch 15 until the operation
of the reset switch 14, i.e. during the time period when
the output Q4 of the flip-flop 401 is at the high level,
whereby the current time is measured. The content in
the clock counter 408 is applied through the bus 4084 to
the display data selection circuit 50 as current time
information data.

Upon operation of the switch 14, the flip-flop 401 is
set and the output Q4 thereof becomes the high level
and the output Q4 becomes the low level. Accordingly,
the AND gate 404 is closed and the “minute” input of
the clock counter 408 is not supplied with the minute
clock pulse $m from the frequency divider 407. The
AND gates 402 and 403 are enabled in response to the
output Q4 of the flip-flop 401. When the game operation
switch 131 is operated at that time, the clock signal is
obtained from the AND gate 402 for each second clock
pulse from the clock generator 406 and the same is
applied to the “hour” input of the clock counter 408. On
the other hand, when the game operation switch 132 is
operated at that time, the clock pulse is obtained from
the AND gate 403 for each second clock pulse from the
clock generator 406 and the same is applied through the
OR gate 405 to the “minute” input of the clock counter
408. More specifically, after the reset switch 14 is oper-
ated, the “hour” data in the clock counter 408 is re-
newed for each operation of the operation switch 131,
while the “minute” data in the clock counter 408 is
renewed for each operation of the operation switch 132.
Thus, after operation of the reset switch 14, the content
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10
in the clock counter 408 is quickly advanced in response
to the operation of the switches 131 and 132, whereby
the current time can be adjusted or set.

FIG. 4C is a block diagram showing the display data
selection circuit 50 which is supplied with the score
data from the score counter 315 through the data bus
315a. At the same time, the display data selection circuit
50 is supplied with the current time data from the clock
counter 408 through the data bus 4084. The score data
is applied to one input A of a comparator 505 and is also
applied to a write circuit 506 and the data selector 508.
the current time data is also applied to the data selector
508. The data selector 508 is also supplied with the best
score data from a best score memory 507 which has
stored the best score among the scores attained by a
player in the previous game mode. The output of the
best score memory 507 is applied to the other input B of
the comparator 505. The comparator 505 compares the
inputs A and B, to provide the data which is larger to
the write circuit 506. Accordingly, if the current score
data A is larger than the best score data B so far at-
tained, the score attained at that time is stored in the
best score memory 507 as the new best score. Other-
wise, the best score so far attained is restored in a mem-
ory 507. The data selector 508 is responsive to the out-
puts of the AND gates 503 and 504 to selectively switch
the score data thus attained in the current game, the best
score data so far attained, and the current time data, and
the selected data are applied to the decoder/driver 70
for display of the corresponding numerical value.

The output from the OR gate 313 in FIG. 4A, i.e. the
non-coincidence output obtained when the ball symbol
segment is not successfully received by the hand symbol
segment on the display shown in FIG. 2, and the opera-
tion signal of the timepiece mode switch 15 are applied
through an OR gate 501 to the reset input RS of a flip-
flop 502. The set input S5 of the flip-flop 502 is supplied
with the output from the OR gate 303 shown in FIG.
4A, i.e. the operation signals of the start switches 121
and 122. Accordingly, the flip-flop 502 stores whether
the apparatus is in the game mode or in the timepiece
mode. When the output Q5 of the flip-flop 502 is at the
high level, this means that the current mode of the
apparatus is the game mode. The output Q5 of the flip-
flop 502 is applied to one input of each of the AND
gates 503 and 504. The other input of the AND gate 503
is connected to receive the output from the OR gate 303
shown in FIG. 4A, after inversion, and the other input
of the AND gate 504 is connected to receive the output
of the OR gate 303. The data selector 508 is responsive
to the outputs of these AND gates 503 and 504, thereby
to select one among the above described data inputs.
Accordingly, if and when the apparatus is in the game
mode and in the absence of the output from the OR gate
313, i.e. when the game is continuing, the output from
the AND gate 503 is at the high level. The AND gate
504 provides a high level output, when the apparatus is
in the game mode and in the presence of the output from
the OR gate 313, i.e. when a player fails in receiving the
ball symbol segment with the corresponding hand sym-
bol segment. The data selector 508 is responsive to the
low level outputs of both AND gates 503 and 504, i.e.
the non-game mode, to select the current time data from
the data bus 4084. Furthermore, the data selector 508 is
responsive to the high level output of the AND gate 503
and to the low level output of the AND gate 504 to
select the score data from the data bus 3154, whereas
the data selector 508 is responsive to the high level

































