
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
27

3 
98

2
A

1
*EP001273982A1*
(11) EP 1 273 982 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication:
08.01.2003 Bulletin 2003/02

(21) Application number: 00917278.4

(22) Date of filing: 12.04.2000

(51) Int Cl.7: G04C 3/00, G04C 3/14,
G04C 10/00, G04G 1/00

(86) International application number:
PCT/JP00/02360

(87) International publication number:
WO 01/079940 (25.10.2001 Gazette 2001/43)

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE

(71) Applicant: Seiko Instruments Inc.
Chiba-shi, Chiba-ken 261-0023 (JP)

(72) Inventors:
• WATANABE, Mamoru, c/o Seiko Instruments Inc

Chiba-shi, Chiba 261-0023 (JP)

• JUJO, Koichiro, c/o Seiko Instruments Inc.
Chiba-shi, Chiba 261-0023 (JP)

• TOKORO, Takeshi, c/o Seiko Instruments Inc.
Chiba-shi, Chiba 261-0023 (JP)

(74) Representative: BOVARD AG - Patentanwälte
Optingenstrasse 16
3000 Bern 25 (CH)

(54) ANALOG ELECTRONIC TIMEPIECE WITH POSTURE SENSOR

(57) An analog electronic timepiece of the invention
includes a plurality of motors, a plurality of display mem-
bers operated by rotation of the plurality of motors for
displaying time information, an attitude sensor 610 for
detecting an attitude of the analog electronic timepiece,
an attitude detecting portion 340 for detecting the atti-
tude of the analog electronic timepiece based on an out-
put signal of the attitude sensor 610 and an output de-
termining portion 344 for outputting a signal for control-
ling operation of the rotation of the plurality of motors
based on an output signal of the attitude detecting por-
tion 340.

When the attitude detecting portion 340 determines
that the analog electronic timepiece is brought into a
previously determined attitude, based on the output sig-
nal of the attitude detecting portion 340, all of themotors
are stopped. The output determining portion 344 is con-
stituted to measure a difference between current time
and time at which an hour hand, a minute hand and a
second hand are stopped. When the attitude detecting
portion 340 determines that the analog electronic time-
piece is not brought into the previously determined atti-
tude, based on the output signal of the attitude detecting
portion 340, the hour motor 210 is driven to accelerate
to reach a position at which the hour hand indicates the
current time, the minute motor 240 is driven to acceler-
ate to reach a position at which the minute hand indi-
cates the current time and the second motor 270 is driv-
en to accelerate to reach a position at which the second
hand indicates the current time.



EP 1 273 982 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[Technical Field]

[0001] The present invention relates to an analog
electronic timepiece having an attitude sensor constitut-
ed to detect an attitude of the analog electronic time-
piece by the attitude sensor and to control rotation of a
display member of the analog electronic timepiece
based on a result of detecting the attitude.

[Background of the Invention]

(1) Structure of conventional analog electronic
timepiece

[0002] Conventionally, a movement (machine body)
of an analog electronic timepiece is provided with a main
plate constituting a base plate of the movement. A dial
is attached to the movement.
[0003] According to an analog electronic timepiece,
assuming a state of being attached with a dial, there are
defined "flat attitude" in which the dial becomes horizon-
tal and "erect attitude (vertical attitude)" in which the dial
becomes vertical. According to the invention, particular-
ly, an attitude in which the dial becomes horizontal by
directing the dial to a lower side is referred to as "flat
attitude" and an attitude in which the dial becomes hor-
izontal by directing the dial to an upper side is referred
to as "back flat attitude".
[0004] Generally, in both sides of the main plate, a
side having the dial is referred to as "back side" of move-
ment and a side opposed to the side having the dial is
referred to as "front side". A train wheel integrated to
"front side" of movement is referred to as "front train
wheel" and a train wheel integrated to "back side" of
movement is referred to as "back train wheel".
[0005] The movement (machine body) of the analog
electronic timepiece is provided with the main plate con-
stituting the base plate of the movement.
[0006] The "front side" of the movement is arranged
with abattery, a circuit block, an hour motor, an hour dis-
play train wheel, a minute motor, a minute display train
wheel, a second motor, a second display train wheel and
so on. The hour display train wheel is rotated by rotation
of the hour motor and "hour" of current time is displayed
by an hour hand. The minute display train wheel is ro-
tated by rotation of the minute motor and "minute" of the
current time is displayed by a minute hand. The second
display train wheel is rotated by rotation of the second
motor and "second" of the current time is displayed by
a second hand.

(2) Representative literatures disclosing conventional
technologies

[0007]

• Japanese Utility Model Laid-Open No.
122885/1985 discloses an analog electronic time-
piece having a plurality of step motors.

• Japanese Utility Mode Laid-Open No. 87288/1989
discloses a train wheel structure of an analog elec-
tronic timepiece having two or more of rotors.

• Japanese Patent Laid-Open No. 77678/1990 dis-
closes a multiple function electronic timepiece hav-
ing a plurality of stepmotors, alarming means and a
plurality of external operating means.

• Japanese Patent Laid-Open No. 109094/1991 dis-
closes an analog electronic timepiece having a plu-
rality of step motors, in which the respective motors
are driven by signals having different frequencies.

• Japanese Patent Laid-Open No. 148193/1988 dis-
closes an electricity charging type electronic time-
piece constituted to interrupt display of current time
by stopping driving motors when potential of a sec-
ondary battery is lowered to a set value and simul-
taneously count a difference between time at which
the motors are stopped driving and current time by
operating a real time storing circuit. The set value
of potential of the second battery is a value proxi-
mate to minimum voltage necessary for driving the
motors and by stopping the motors consuming cur-
rent far larger than current consumed in an electron-
ic circuit including the real time storing circuit, cur-
rent consumption of the second battery is restrained
and the electricity charging type electronic time-
piece can continue to be operated during a time pe-
riod until the secondary buttery is charged again.

(3) Problem of conventional technology

[0008] The conventional analog electronic timepiece
is constituted always to display "hour" by rotation of the
hour motor, display "minute" by rotation of the minute
motor and display "second" by rotation of the second
motor when a reset switch is temporarily released to
thereby operate the timepiece. Therefore, it is difficult to
reduce power consumption of the motors.
[0009] Further, according to the conventional analog
electronic timepiece, when the reset switch is operated
for reducing power consumption of the motors, although
the hour motor, the minute motor and the second motor
can be stopped, when the timepiece is operated again
by releasing the reset switch, positions of the hour hand,
the minute hand and the second hand must be set to
current time. Therefore, according to the conventional
analog electronic timepiece, operation of the analog
electronic timepiece after operating the reset switch be-
comes troublesome.
[0010] Further, according to the conventional analog
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electronic timepiece, in order to prolong battery life of
the time piece, the size (diameter, thickness) of the bat-
tery must be enlarged. Therefore, when the size (diam-
eter, thickness) of the battery is enlarged, the size (di-
ameter, thickness) of the timepiece is also enlarged.

(4) Object of invention

[0011] Hence, in order to resolve the above-described
problem of the conventional analog electronic time-
piece, it is an object of the invention to provide an analog
electronic timepiece constituted to detect an attitude of
the analog electronic timepiece and control rotation of
a display member by a result of the detection and having
small power consumption of motors.
[0012] It is another object of the invention to provide
an analog electronic timepiece which is small-sized, thin
and having long battery life.
[0013] It is another object of the invention to provide
an analog electronic timepiece having excellent opera-
bility.

[Summary of the Invention]

[0014] According to an aspect of the invention, there
is provided an analog electronic timepiece character-
ized in an analog electronic timepiece comprising a plu-
rality of motors, a plurality of display members operated
by rotation of the plurality of motors for displaying time
information, an attitude sensor for detecting an attitude
of the analog electronic timepiece, and an attitude de-
tecting portion for detecting the attitude of the analog
electronic timepiece based on an output signal of the
attitude sensor, wherein operation of the rotation of the
plurality of motors is controlled based on an output sig-
nal of the attitude detecting portion.
[0015] It is preferable that the analog electronic time-
piece of the invention further includes a drive control
portion for controlling the operation of the rotation of the
plurality of motors and an output determining portion for
operating the drive control portion based on the output
signal of the attitude detecting portion.
[0016] It is preferable that the analog electronic time-
piece of the invention is constituted such that the plural-
ity of motors include an hour motor, a minute motor and
a second motor, an hour display train wheel is rotated
by driving the hour motor and "hour" is displayed by an
hour hand, a minute display train wheel is rotated by
driving the minute motor and "minute" is displayed by a
minute hand, a second display train wheel is rotated by
driving a second motor and "second" is displayed by a
secondhand, when the attitude detecting portion deter-
mines that the analog electronic timepiece is brought in-
to a previously determined attitude, all of the motors are
stopped.
[0017] It is preferable that the analog electronic time-
piece of the invention is constituted such that there is
provided an output determining portion for inputting a

signal with regard to current time and measuring a dif-
ference between the current time and time at which the
hour hand, the minute hand and the second hand are
stopped, and when the attitude detecting portion deter-
mines that the analog electronic timepiece is not brought
into the previously determined attitude, by operating the
output determining portion based on a signal outputted
by the attitude detecting portion, the hour motor is driven
to accelerate to reach a position at which the hour hand
indicates the current time, the minute motor is driven to
accelerate to reach a position at which the minute hand
indicates the current time and the second motor is driven
to accelerate to reach a position at which the second
hand indicates the current time.
[0018] The analog electronic timepiece of the inven-
tion may be constituted such that when the attitude de-
tecting portion determines that the analog electronic
timepiece is brought into a previously determined atti-
tude, the second motor is stopped. According to the con-
stitution, it is preferable that there is provided an output
determining portion for inputting a signal with regard to
current time and measuring a difference between the
current time and time at which the second hand is
stopped, when the attitude detecting portion determines
that the analog electronic timepiece is not brought into
the previously determined attitude, by operating the out-
put determining portion based on a signal outputted by
the attitude detecting portion, the second motor is driven
to accelerate to reach a position at which the second
hand indicates the current time.
[0019] Further, the analog electronic timepiece of the
invention maybe constituted such that when the attitude
detecting portion determines that the analog electronic
timepiece is brought into a previously determined atti-
tude, the minute motor and the second motor are
stopped. According to the constitution, it is preferable
that there is provided an output determining portion for
inputting a signal with regard to current time and meas-
uring a difference between the current time and time at
which the minute hand and the second hand are
stopped, when the attitude detecting portion determines
that the analog electronic timepiece is not brought into
the previously determined attitude, by operating the out-
put determining portion based on a signal outputted by
the attitude detecting portion, the minute motor is driven
to accelerate to reach a position at which the minute
hand indicates the current time and the second motor is
driven to accelerate to reach a position at which the sec-
ond hand indicates the current time.
[0020] Further, it is preferable that the analog elec-
tronic timepiece of the invention further comprising a
date wheel rotated by rotation of the hour display train
wheel.
[0021] Further, it is preferable that the analog elec-
tronic timepiece of the invention is constituted such that
the plurality of motors include an hour/minute motor and
a second motor, a minute display train wheel is rotated
by driving the hour/minute motor, "minute" is displayed
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by a minute hand, a minute train wheel is rotated by ro-
tating the minute display train wheel and "hour" is dis-
played by the hour hand, the second display train wheel
is rotated by driving the second motor and "second" is
displayed by the second hand, wherein when the atti-
tude detecting portion determines that the analog elec-
tronic timepiece is brought into a previously determined
attitude, the hour/minute motor and the second motor
are stopped, further comprising an output determining
portion for inputting a signal with regard to current time
and measuring a difference between the current time
and time at which the hour hand, the minute hand and
the second hand are stopped, and when the attitude de-
tecting portion determines that the analog electronic
timepiece is not brought into the previously determined
attitude, by operating the output determining portion
based on a signal outputted by the attitude detecting
portion, the hour/minute motor is driven to accelerate to
reach a position at which the hour hand and the minute
hand indicate the current time and the second motor is
driven to accelerate to reach a position at which the sec-
ond hand indicates the current time.
[0022] Further, it is preferable that the analog elec-
tronic timepiece of the invention is constituted such that
when the attitude detecting portion determines that the
analog electronic timepiece is brought into a previously
determined attitude, the second motor is stopped, there
is provided an output determining portion for inputting a
signal with regard to current time and measuring a dif-
ference between the current time and time at which the
second hand is stopped, and when the attitude detecting
portion determines that the analog electronic timepiece
is not brought into the previously determined attitude,
by operating the output determining portion based on a
signal outputted by the attitude detecting portion, the
second motor is driven to accelerate to reach a position
at which the second hand indicates the current time.
[0023] By constituting in this way, there can be real-
ized an analog electronic timepiece in which power con-
sumption of the motors is small and which is small-sized,
thin and having long battery life.
[0024] Further, it is preferable that the analog elec-
tronic timepiece of the invention further comprising a
date wheel rotated by rotation of a minute train wheel.
[0025] Further, according to the analog electronic
timepiece of the invention, it is preferable that the pre-
viously determined attitude is an attitude by which a dial
is directed to a lower side.
[0026] Further, according to the analog electronic
timepiece of the invention, it is preferable that a step of
determining that the analog electronic timepiece is
brought into the previously determined attitude by the
attitude detecting portion is determined with a threshold
of a constant detecting time period as a reference.
[0027] Or, the analog electronic timepiece of the in-
vention may be constituted such that a step of determin-
ing that the analog electronic timepiece is not brought
into the previously determined attitude by the attitude

detecting portion is determined with a threshold of a con-
stant detecting time period as a reference.
[0028] Further, according to the analog electronic
timepiece of the invention, it is preferable that the step
of determining that the analog electronic timepiece is
brought into the previously determined attitude by the
attitude detecting portion is determined by detecting that
the signal outputted by the attitude sensor is outputted
continuously during a constant time period.
[0029] Or, the analog electronic timepiece of the in-
vention may be constituted such that the step of deter-
mining that the analog electronic timepiece is not
brought into the previously determined attitude by the
attitude detecting portion is determined by detecting that
the signal outputted by the attitude sensor is outputted
continuously during a constant time period.
[0030] By constituting in this way, the attitude of the
analog electronic timepiece can be detected firmly by
excluding influence by chattering of the attitude sensor.
[0031] Further, the invention is applicable also to an
analog electronic timepiece having a structure with no
second hand.
[0032] That is, according to another aspect of the in-
vention, there is provided an analog electronic time-
piece characterized in an analog electronic timepiece
comprising one or more of motors, display members op-
erated by rotation of one or more of the motors for dis-
playing time information, an attitude sensor for detecting
an attitude of the analog electronic timepiece, and an
attitude detecting portion for detecting the attitude of the
analog electronic timepiece based on an output signal
of the attitude sensor, wherein operation of the rotation
of one or more of the motors is controlled based on an
output signal of the attitude detecting portion.
[0033] According to the analog electronic timepiece
of the invention, it is preferable that the analog electronic
timepiece further comprises a drive control portion for
controlling the operation of the rotation of one or more
of the motors and an output determining portion for op-
erating the drive control portion based on the output sig-
nal of the attitude detecting portion.
[0034] Further, it is preferable that the analog elec-
tronic timepiece of the invention is constituted such that
one or more of the motors include an hour motor and a
minute motor, wherein an hour display train wheel is ro-
tated by driving the hour motor and "hour" is displayed
by an hour hand, a minute display train wheel is rotated
by driving the minute motor and "minute" is displayed
by a minute hand, when the attitude detecting portion
determines that the analog electronic timepiece is
brought into a previously determined attitude, the hour
motor and the minute motor are stopped, further com-
prising an output determining portion for inputting a sig-
nal with regard to current time and measuring a differ-
ence between the current time and time at which the
hour hand and the minute hand are stopped, when the
attitude detecting portion determines that the analog
electronic timepiece is not brought into the previously
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determined attitude, by operating the output determin-
ing portion based on the signal outputted by the attitude
detecting portion, the hour motor is driven to accelerate
to reach a position at which the hour hand indicates the
current time and the minute motor is driven to accelerate
to reach a position at which the minute hand indicates
the current time.
[0035] Further, it is preferable that the analog elec-
tronic timepiece of the invention is constituted such that
one or more of the motors include an hour/minute motor,
wherein a minute display train wheel is rotated by driving
the hour/minute motor, "minute" is displayed by a minute
hand, a minute train wheel is rotated by rotating the
minute display train wheel and "hour" is displayed by an
hour hand, when the attitude detecting portion deter-
mines that the analog electronic timepiece is brought in-
to a previously determined attitude, the hour/minute mo-
tor is stopped, further comprising an output determining
portion for inputting a signal with regard to current time
and measuring a difference between the current time
and time at which the hour hand and the minute hand
are stopped, and when the attitude detecting portion de-
termines that the analog electronic timepiece is not
brought into the previously determined attitude, by op-
erating the output determining portion based on a signal
outputted by the attitude detecting portion, the hour/
minute motor is driven to accelerate to reach a position
at which the hour hand and the minute hand indicate the
current time.
[0036] By constituting in this way, according to the an-
alog electronic timepiece having the structure with no
second hand, power consumption of the motors can be
reduced and battery life can be prolonged.

[Brief Description of the Drawings]

[0037]

Fig. 1 is a plane view showing an outline shape
viewing a movement from a front side according to
a first embodiment of an analog electronic time-
piece according to the invention (in Fig. 1, portions
of parts are omitted).
Fig. 2 is an outline partial sectional view showing a
portion from a second motor to a second hand ac-
cording to the first embodiment of the analog elec-
tronic timepiece according to the invention.
Fig. 3 is an outline partial sectional view showing a
portion from a minute motor to a minute hand ac-
cording to the first embodiment of the analog elec-
tronic timepiece according to the invention.
Fig. 4 is an outline partial sectional view showing a
portion from an hour motor to an hour hand accord-
ing to the first embodiment of the analog electronic
timepiece according to the invention.
Fig. 5 is a block diagram showing an outline consti-
tution of portions of circuits, motors, train wheels
and indicators according to the first embodiment of

the analog electronic timepiece of the invention.
Fig. 6 is a vertical sectional view showing an outline
shape of an attitude sensor applied to the analog
electronic timepiece according to the invention.
Fig. 7 is a plane view showing outline shapes of pat-
terns provided at an inner face of a case lower half
portion of the attitude sensor applied to the analog
electronic timepiece of the invention.
Fig. 8 is a vertical sectional view showing a state of
inclining the attitude sensor in the attitude sensor
applied to the analog electronic timepiece of the in-
vention.
Fig. 9 is a vertical sectional view showing a state of
vertically arranging the attitude sensor in the atti-
tude sensor applied to the analog electronic time-
piece of the invention.
Fig. 10 is a perspective view showing shapes of
lead wires in the attitude sensor applied to the an-
alog electronic timepiece of the invention.
Fig. 11 is a table showing a relation ship between
attitudes of arranging the analog electronic time-
piece and conductive states of patterns according
to the first embodiment of the analog electronic
timepiece of the invention.
Fig. 12 is a flowchart showing operation of a consti-
tution of stopping all of motors (type 1A) based on
a result of an attitude detected by the attitude sen-
sor according to the first embodiment of the analog
electronic timepiece of the invention.
Fig. 13 is a flowchart showing operation of a consti-
tution of stopping only a second motor (type 1B)
based on a result of the attitude detected by the at-
titude sensor according to the first embodiment of
the analog electronic timepiece of the invention.
Fig. 14 is a flowchart showing operation of a consti-
tution of stopping a second motor and a minute mo-
tor (type 1C) based on a result of the attitude de-
tected by the attitude sensor according to the first
embodiment of the analog electronic timepiece of
the invention.
Fig. 15 is a plane view showing an outline shape
viewing a movement from a front side according to
a second embodiment of an analog electronic time-
piece of the invention (in Fig. 15, portions of parts
are omitted).
Fig. 16 is an outline partial sectional view showing
a portion from a second motor to a second hand
according to the second embodiment of the analog
electronic timepiece of the invention.
Fig. 17 is an outline partial sectional view showing
a portion from an hour/minute motor to a minute
hand and an hour hand according to the second em-
bodiment of the analog electronic timepiece of the
invention.
Fig. 18 is a block diagram showing an outline con-
stitution of portions of circuits, motors, train wheels
and indicators according to the second embodiment
of the analog electronic timepiece of the invention.
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Fig. 19 is a flowchart showing operation of a consti-
tution of stopping all of motors (type 2A) based on
a result of an attitude detected by the attitude sen-
sor according to the second embodiment of the an-
alog electronic timepiece of the invention.
Fig. 20 is a flowchart showing operation of a consti-
tution of stopping only a second motor (type 2B)
based on a result of the attitude detected by the at-
titude sensor according to the second embodiment
of the analog electronic timepiece of the invention.
Fig. 21 is a plane view showing an outline shape
viewed from a front side when the analog electronic
timepiece of the invention is made complete (a state
of attaching a dial and hands to a movement and
containing these in a case).

[Best Mode for Carrying Out the Invention]

[0038] An explanation will be given of embodiments
of an analog electronic timepiece according to the in-
vention in reference to the drawings as follows.

(1) First embodiment of analog electronic timepiece
according to the invention

[0039] First, an explanation will be given of a first em-
bodiment of an analog electronic timepiece according
to the invention.

(1•1) Constitution of movement of analog electronic
timepiece

[0040] In reference to Fig. 1 through Fig. 5, according
to a first embodiment of an analog electronic timepiece
of the invention, amovement (machine body) 100 of the
analog electronic timepiece is provided with a main plate
102 constituting a base plate of the movement. A wind-
ing stem 110 is rotatably integrated to a winding stem
guide hole of the main plate 102. A dial 104 (shown in
Fig. 2 by imaginary lines) is attached to the movement
100. The movement 100 is provided with a changeover
spring 166 for determining a position of the winding stem
110 in an axial line direction.
[0041] "Front side" of the movement 100 is arranged
with a battery 120, a circuit block 116, an hour motor
210, an hour display train wheel 220, a minute motor
240, a minute display train wheel 250, a second motor
270, a second display train wheel 280 and so on. There
is constructed a constitution in which the hour display
train wheel 220 is rotated by rotation of the hour motor
210 and "hour" of current time is displayed by an hour
hand 230. There is constructed a constitution in which
the minute display train wheel 250 is rotated by rotation
of the minute motor 240 and "minute" of current time is
displayed by a minute hand 260. There is constructed
a constitution in which the second display train wheel
280 is rotated by rotation of the second motor 270 and
"second" of current time is displayed by a second hand

290.
[0042] IC 118 and a crystal oscillator 122 are attached
to the circuit block 116. The circuit block 116 is fixed to
the main plate 102 and a train wheel bridge 112 by a
switch spring 162 via an insulating plate 160. The
changeover spring 166 is integrally formed with the
switch spring 162.
[0043] The battery 120 constitutes a power source of
the analog electronic timepiece. As the power source of
the analog electronic timepiece, a chargeable second-
ary battery can be used and a chargeable capacitor can
be used. The crystal oscillator 122 constitutes an oscil-
lation source of the analog electronic timepiece and is
oscillated by, for example, 32,768 Hertz.
[0044] In reference to Fig. 1, Fig. 2 and Fig. 5, the sec-
ond motor 270 includes a second coil block 272, a sec-
ond stator 274 and a second rotor 276. When the sec-
ond coil block 272 inputs a second motor drive signal,
the second stator 274 is magnetized to thereby rotate
the second rotor 276. The second rotor 276 is constitut-
ed to rotate by, for example, 180 degrees per second.
[0045] There is constructed a constitution in which
based on rotation of the second rotor 276, a second
wheel 284 is rotated via rotation of a second transmis-
sion wheel 282. The second wheel 284 is constituted to
rotate by one rotation per minute. The second hand 290
is attached to the second wheel 284. The second wheel
284 may be arranged at center of the analog electronic
timepiece or may be arranged at a position different from
the center of the analog electronic timepiece. The sec-
ond hand 290 constitutes a second display member. As
the second display member, the second hand may be
used, a circular disk may be used or a display member
having other shape including flower or a geometrical
shape may be used.
[0046] The second display train wheel 220 includes
the second transmission wheel 282 and the second
wheel 284. The second rotor 276 and the second trans-
mission wheel 282 are rotatably supported by the main
plate 102 and the train bridge 112. The second wheel
284 is rotatably supported by a center pipe 126 provided
at a second bridge 114 and the train bridge 112.
[0047] A date wheel 170 is rotatably supported by the
main plate 102. A date wheel holder 172 supports the
date wheel 170 relative to the main plate 102.
[0048] A battery minus terminal 170 is attached to the
main plate 102. The battery minus terminal 170 con-
ducts a cathode of the battery 120 and a minus input
portion Vss of IC 118 via a minus pattern of the circuit
block 116. A battery holder 172 is attached to the switch
spring 162. The battery holder 172 and the switch spring
162 conduct an anode of the battery 120 and a plus input
portion Vdd of IC 118 via a plus pattern of the circuit
block 116.
[0049] In reference to Fig. 1, Fig. 3 and Fig. 5, the
minute motor 240 includes a minute coil block 242, a
minute stator 244 and a minute rotor 246. When the
minute coil block 242 inputs a minute motor drive signal,
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the minute stator 244 is magnetized to thereby rotate
the minute rotor 246. The minute rotor 246 is constituted
to rotate by, for example, 180 degrees per 20 seconds.
[0050] There is constructeda constitution in which a
first minute transmission wheel 252 is rotated based on
rotation of the minute rotor 246 and a minute wheel 256
is rotated via a second minute transmission wheel 254
based on rotation of the first minute transmission wheel
252. The minute wheel 256 is constituted to rotate by
one rotation per hour. The minute hand 260 is attached
to the minute wheel 256. Rotational center of the minute
wheel 256 is the same as the rotational center of the
second wheel 284. The minute hand 260 constitutes a
minute display member. As the minute display member,
the minute hand may be used, a circular disk may be
used, or a display member having other shape including
flower or a geometrical shape may be used.
[0051] The minute display train wheel 250 includes
the first minute transmission wheel 252, the second
minute transmission wheel 254 and the minute wheel
256. The minute rotor 246, the first minute transmission
wheel 252 and the second minute transmission wheel
254 are rotatably supported by the main plate 102 and
the train bridge 112. The minute wheel 256 is brought
into contact with an outer peripheral portion of the center
pipe 126 provided at the second bridge 114 and is ro-
tatably supported thereby.
[0052] In reference to Fig. 1, Fig. 4 and Fig. 5, the hour
motor 210 includes an hour coil block 212, an hour stator
214 and an hour rotor 216. When the hour coil block 212
inputs an hour motor drive signal, the hour stator 214 is
magnetized to thereby rotate the hour rotor 126. The
hour rotor 126 is constituted to rotate by, for example,
180 degrees per 20 minutes.
[0053] A first hour transmission wheel 222 is rotated
based on rotation of the hour rotor 216. An hour wheel
226 is constituted to rotate via rotation of a second hour
transmission wheel 224 based on rotation of the first
hour transmission wheel 222. The hour wheel 226 is
constituted to rotate by one rotation per 12 hours. The
hour hand 230 is attached to the hour wheel 226. Rota-
tional center of the hour wheel 226 is the same as rota-
tional center of the minute wheel 256. Therefore, the ro-
tational center of the hour wheel 226, the rotational cent-
er of the minute wheel 256 and the rotational center of
the second wheel 284 are the same.
[0054] The hour hand 230 constitutes an hour display
member. As the hour display member, the hour hand
may be used, a circular disk may be used, or a dis-
playmember having other shape including flower or a
geometrical shape may be used.
[0055] The hour display train wheel 220 includes the
first hour transmission wheel 222, the second hour
transmission wheel 224 and the hour wheel 226. The
hour rotor 216, the first hour transmission wheel 222 and
the second hour transmission wheel 224 are rotatably
supported by the main plate 102 and the train bridge
112. The hour wheel 226 is brought into contact with an

outer peripheral portion of the hour wheel 256 and is
rotatably supported thereby.
[0056] A date indicator driving wheel (not illustrated)
is constituted to rotate by rotating the hour wheel 226.
The date indicator driving wheel is provided to rotate by
one rotation per day by rotation of the hour wheel 226.
A date indicator driving finger (not illustrated) provided
at the date indicator driving wheel is constituted to feed
the day wheel 170 by one tooth per day.
[0057] An attitude sensor 610 is attached to the circuit
block 116 in a state of being contained in a casing. A
material of the casing may be a metal such as aluminum
or may be plastic. A method of attaching the casing to
the circuit block 116 may be by adhering, soldering or
welding. Further, as a method of attaching the casing to
the circuit block 116, as shown by Fig. 1 and Fig. 4, two
attaching terminal portions provided at the casing may
fixedly be attached to the circuit block 116 by soldering,
or the casing may directly be attached to the circuit block
116.

(1•2) Constitution of IC

[0058] In reference to Fig. 5, IC 118 includes a dividing
portion 312, a time measuring portion 314 and a time
setting portion 316. The dividing portion 312 is consti-
tuted to divide a signal outputted by the crystal oscillator
122. The time measuring portion 314 is constituted to
measure current time based on an output signal of the
dividing portion 312. The time setting portion 316 is con-
stituted to output signals for controlling to drive the mo-
tors based on the output signal of the time measuring
portion 314.
[0059] A drive control portion 328 is provided to con-
trol operation of an hour motor drive portion 320, a
minute motor drive portion 322 and a second motor drive
portion 324.
[0060] A time set switch 330 is provided for controlling
operation of the time setting portion 316. There is con-
structed a constitution in which by operating the time set
switch 330, the time setting portion 316 is operated, the
drive control portion 328 is operated and the hour motor
driving portion 320, the minute motor driving portion 322
and the second motor driving portion 324 can be oper-
ated.
[0061] The time set switch 330 is constituted by a
switch terminal portion integrally formed with the switch
spring 162 and a switch pattern of the circuit block 116.
[0062] A reset switch 332 is provided to reset opera-
tion of the time setting portion 316. There is constructed
a constitution in which by operating the reset switch 332,
the time setting portion 316 is reset and by operating the
drive control portion 328, operation of the hour motor
driving portion 320, the minute motor driving portion 322
and the second motor driving portion 324 can be
stopped.
[0063] The reset switch 332 is constituted to operate
by pulling out the winding stem 110.
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[0064] An attitude detecting portion 340 is provided to
detect an attitude of the analog electronic timepiece
based on an output signal of the attitude sensor 610.
[0065] An output determining portion 344 is constitut-
ed to operate the drive control portion 328 by inputting
an output signal of the time measuring portion 314
based on an output signal of the attitude detecting por-
tion 340.
[0066] The hour motor driving portion 320 is constitut-
ed to be capable of outputting a signal for driving the
hour motor 210 to the hour motor 210 based on the out-
put signal of the drive control portion 328 and stopping
driving the hour motor 210 based on the output signal
of the drive control portion 328. By driving the hour motor
210, the hour display train wheel 220 is rotated and
"hour" can be displayed by the hour hand 230.
[0067] The minute motor driving portion 322 is consti-
tuted to be capable of outputting a signal for driving the
minute motor 240 to the minute motor 240 based on the
output signal of the drive control portion 328 and stop-
ping driving the minute motor 240 based on the output
signal of the drive control portion 328. By driving the
minute motor 240, the minute display train wheel 250 is
rotated and "minute" can be displayed by the minute
hand 260.
[0068] The second motor driving portion 324 is con-
stituted to be capable of outputting a signal for driving
the second motor 270 to the second motor 270 based
on the output signal of the drive control portion 328 and
stopping driving the second motor 270 based on the out-
put signal of the drive control portion 328. By driving the
second motor 270, the second display train wheel 280
is rotated and "second" can be displayed by the second
hand 290.
[0069] According to the embodiment of the analog
electronic timepiece of the invention, circuits for execut-
ing various functions may be constituted in IC, for ex-
ample, CPU, ROM, RAM and the like are provided in IC.
IC may be PLA-IC including programs for executing var-
ious operations.
[0070] Further, according to the embodiment of the
analog electronic timepiece of the invention, as neces-
sary, along with IC, externally mounted elements such
as resistors, capacitors, coils, diodes or transistors can
be used.

(1•3) Attitude sensor

[0071] Next, an explanation will be given of an attitude
sensor applied to the analog electronic timepiece of the
invention.
[0072] Further, the attitude sensor applied to the an-
alog electronic timepiece of the invention is not limited
to a constitution described below but any publicly-known
attitude sensor can be used.
[0073] In reference to Fig. 6, the attitude sensor 610
is provided with a case 610a having a shape viewed
from above being substantially circular and a shape

viewed from a side being substantially "oval".
[0074] The "oval shape" defined here includes a
shape in which a portion of a circular arc having a radius
of a first dimension and a portion of a circular arc having
a radius the same as the radius of the first dimension,
are arranged to be opposed to each other such that in-
ner sides thereof are proximate to each other and por-
tions of the both circular arcs are connected by a portion
of a circular arc having a radius of a second dimension,
includes a shape in which portions of the both circular
arcs are connected by a straight line and includes a
shape in which portions of the both circular arcs are con-
nected by portions of a plurality of circular arcs. In this
case, the first dimension is preferably smaller than the
second dimension.
[0075] The case 610a is formed symmetrically in the
up and down direction relative to a central plane 610c.
That is, the case 610a includes a case upper half portion
610u and a case lower half portion 610d. Therefore, ac-
cording to the case 610a, the case upper half portion
610u and the case lower half portion 610d are formed
symmetrically relative to the central plane 610c. That is,
the case upper half portion 610u and the case lower half
portion 610d are formed by the same dimensions and
shape.
[0076] Therefore, for example, the case 610a can be
formed by fabricating two of the case upper half portions
610u and bonding together the two case upper half por-
tions 610u at portions thereof in correspondence with
the plane 610c. The bonding may be carried out by ad-
hesion, may be carried out by welding or may be carried
out by using an adhering tape.
[0077] In this way, by forming the case 610 having the
shape viewed from side substantially in the oval shape,
a small-sized and thin attitude sensor 610 can be real-
ized.
[0078] In Fig. 6, there are defined an X axis line (in
Fig. 6, right direction is defined as positive direction) and
a Y axis line (in Fig. 6, a direction orthogonal to paper
face and directed from top to back of paper face is de-
fined as positive direction) in the horizontal direction and
there is defined a Z axis line (in Fig. 6, upper direction
is defined as positive direction) in a direction orthogonal
to the X axis line and the Y axis line.
[0079] According to the case 610a, a shape of a plane
including the X axis line and the Y axis line, that is, a
shape of a cross-sectional face of the central portion, is
substantially circular and a shape in a plane including
the X axis line and the Z axis line, that is, a shape of a
vertical face at the central portion is substantially oval.
[0080] The case 610a is formed by a board of plastic
such as polyimide or glass epoxy or an insulating ma-
terial such as quartz.
[0081] In reference to Fig. 6 and Fig. 7, a pattern con-
stituting an electrode of the attitude sensor 610 (herein-
after, simply referred to as "pattern") A1 is provided at
an inner face of a center of the case lower half portion
610d. An outer peripheral portion of pattern A1 is formed
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in a circular shape.
[0082] Pattern B1 is provided at the inner face of the
center of the case lower half portion 610d and on an
outer peripheral side of pattern A1. An inner peripheral
portion of pattern B1 is formed in a circular shape con-
centric with the outer peripheral portion of pattern A1
spaced apart from the outer peripheral portion of pattern
A1 at an interval. An outer peripheral portion of pattern
B1 is formed in a circular shape concentric with the inner
peripheral portion of pattern B1 spaced apart from the
inner peripheral portion of pattern B1 at an interval. That
is, pattern B1 is formed in a ring-like shape.
[0083] Pattern C1 is provided at the inner face of the
center of the case lower half portion 610d and on an
outer peripheral side of pattern B1. An inner peripheral
portion of pattern C1 is formed in a circular shape con-
centric with the outer peripheral portion of pattern B1
spaced apart from the outer peripheral portion of pattern
B1 at an interval. An outer peripheral portion of pattern
C1 is formed in a circular shape concentric with the inner
peripheral portion of pattern C1 spaced apart from the
inner peripheral portion of pattern C1 at an interval. That
is, pattern C1 is formed in a ring-like shape.
[0084] Pattern D1 is provided at the inner face of the
center of the case lower half portion 610d and on an
outer peripheral side of pattern C1. An inner peripheral
portion of pattern D1 is formed in a circular shape con-
centric with the outer peripheral portion of pattern C1
spaced apart from the outer peripheral portion of pattern
C1 at an interval. An outer peripheral portion of pattern
D1 is formed in a circular shape concentric with the inner
peripheral portion of pattern D1 spaced apart from the
inner peripheral portion of pattern D1 at an interval. That
is, pattern D1 is formed in a ring-like shape.
[0085] Pattern E1 is provided at the inner face of the
center of the case lower half portion 610d and on an
outer peripheral side of pattern D1. An inner peripheral
portion of pattern E1 is formed in a circular shape con-
centric with the outer peripheral portion of pattern D1
spaced apart from the outer peripheral portion of pattern
D1 at an interval. An outer peripheral portion of pattern
E1 is formed in a circular shape concentric with the inner
peripheral portion of pattern E1 spaced apart from the
inner peripheral portion of pattern E1 at an interval. That
is, pattern E1 is formed in a ring-like shape.
[0086] There are formed patterns A2, B2, C2, D2 and
E2 at the case upper half portion 610u similar to the
shapes of the patterns A1, B1, C1, D1 and E1 of the
case lower half portion 610d. That is, an outer peripheral
portion of pattern A2 is formed in a circular shape and
patterns B2, C2, D2 and E2 are formed in a ring-like
shape. Further, shapes of patterns A1, B1, C1, D1 and
E1 of the case lower half portion 610d and shapes of
patterns A2, B2, C2, D2 and E2 of the case upper half
portion 610u are substantially the same respectively.
[0087] As has been explained, the respective patterns
A1, B1, C1, D1, E1, A2, B2, C2, D2 and E2 are insulated
from each other.

[0088] According to the embodiment of the analog
electronic timepiece of the invention, the attitude sensor
610 is arranged relative to the main plate 102 such that
the X-axis line and the Y-axis line are in parallel with a
surface of the main plate 102 and in parallel with a sur-
face of the dial 104. Therefore, the attitude sensor 610
is constituted relative to the main plate 102 such that the
Z axis line is orthogonal to the surface of the main plate
102 and orthogonal to the surface of the dial 104.
[0089] In reference to Fig. 10, lead wires for transmit-
ting signals from the patterns are respectively connect-
ed to patterns A1, B1, C1, D1, E1, A2, B2, C2, D2 and
E2.
[0090] Detecting patterns A1, B1, C1, D1, E1, A2, B2,
C2, D2 and E2 are provided at the circuit block 116. Pat-
terns A1, B1, C1, D1, E1, A2, B2, C2, D2 and E2 of the
attitude sensor 610 are connected to the detecting pat-
terns A1, B1, C1, D1, E1, A2, B2, C2, D2 and E2 of the
circuit block 116 by the lead wires. The detecting pat-
terns A1, B1, C1, D1, E1, A2, B2, C2, D2 and E2 of the
circuit block 116 are respectively connected to detecting
pattern input terminals of IC 118. A detected signal in-
putted to the detecting pattern input terminal of IC 118
is inputted to the attitude detecting portion 340.
[0091] Therefore, by detecting conductive states of
the detecting patterns A1, B1, C1, D1, E1, A2, B2, C2,
D2 and E2 of the circuit block 116, conductive states of
patterns A1, B1, C1 D1, E1, A2, B2, C2, D2 and E2 of
the attitude sensor 610 can be detected.
[0092] In reference to Fig. 6, a conductive fluid 608 is
contained in the case 610a. The conductive fluid 608 is,
for example, mercury. Although the volume of the con-
ductive fluid 608 is 1/28 of the volume of the case 610a
in the example shown by Fig. 6, it is preferable that the
volume of the conductive fluid 608 is 1/50 through 1/10
of the volume of the case 610a. The volume of the con-
ductive fluid 608 is determined to be capable of being
brought into contact with two patterns or three patterns.
[0093] In the horizontal state shown by Fig. 6, the con-
ductive fluid 608 is brought into contact with pattern A1
and pattern B1. Therefore, in the state shown by Fig. 6,
pattern A1 and pattern B1 are shortcircuited (that is,
conducted to each other) by the conductive fluid 608.
[0094] That is, Fig. 6 shows a state of the attitude sen-
sor 610 when the analog electronic timepiece of the in-
vention is arranged in "flat attitude". When pattern A1
and pattern B1 are conducted to each other, the attitude
detecting portion 340 outputs a detected signal when
"flat attitude" is detected. In this way, "flat attitude" is at-
titude of "dial lower".
[0095] Next, in reference to Fig. 8, in a state in which
the attitude sensor 610 is arranged to be inclined by 45
degrees relative to a horizontal face, the conductive fluid
608 is brought into contact with pattern C1, pattern D1
and pattern E1. Therefore, in the state shown by Fig. 8,
pattern C1, pattern D1 and pattern E1 are shortcircuited
(that is, conducted to each other) by the conductive fluid
608.
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[0096] That is, Fig. 8 shows a state of the attitude sen-
sor 610 when the analog electronic timepiece of the in-
vention is arranged in "skewed attitude". When pattern
C1 pattern D1 and pattern E1 are conducted to each
other, the attitude detecting portion 340 outputs a de-
tected signal when "skewed attitude" is detected.
[0097] Next, in reference to Fig. 9, in a state in which
the attitude sensor 610 is arranged to make 90 degrees
relative to the horizontal face (vertically), the conductive
fluid 608 is brought into contact with pattern E1 and pat-
tern E2. Therefore, in the state shown by Fig. 9, pattern
E1 and pattern E2 are shortcircuited (that is, conducted
to each other) by the conductive fluid 608.
[0098] That is, Fig. 9 shows a state of the attitude sen-
sor 610 when the analog electronic timepiece of the in-
vention is arranged in "erect attitude". When pattern E1
and pattern E2 are conducted to each other, the attitude
detecting portion 340 outputs a detected signal when
"erect attitude" is detected.
[0099] In reference to Fig. 11, there is shown relation-
ships between states of conducting various patterns and
the states of respective attitudes in the attitude sensor
applied to the analog electronic timepiece of the inven-
tion.
[0100] In Fig. 11, notations A1, B1, C1, D1, E1, E2,
D2, C2, B2 and A2 respectively designate pattern A1,
pattern B1, pattern C1, pattern D1, pattern E1, pattern
E2, pattern D2, pattern C2, pattern B2 and pattern A2.
Notation "ON" designates that a corresponding pattern
is brought into a state of being conducted to other pat-
tern designated as "ON". "OFF" designates that a cor-
responding pattern is brought into a state in which the
pattern is not conducted to any other pattern.

(1•3•1) Attitude state 1

[0101] Attitude state 1 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "flat attitude". Here, "flat atti-
tude" is an attitude of "dial lower".
[0102] Attitude state 1 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 0 degree through 7 degree relative to the hor-
izontal face.
[0103] According to attitude state 1, in the circuit block
116, pattern A1 and pattern B1 are constituted to con-
duct each other.

(1•3•2) Attitude state 2

[0104] Attitude state 2 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "flat attitude".
[0105] Attitude state 2 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 8 degree through 12 degree relative to the
horizontal face.
[0106] According to attitude state 2, in the circuit block

116, pattern B1 and pattern C1 are constituted to con-
duct each other.

(1•3•3) Attitude state 3

[0107] Attitude state 3 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "flat attitude".
[0108] Attitude state 3 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 13 degree through 30 degree relative to the
horizontal face.
[0109] According to attitude state 3, in the circuit block
116, pattern B1, pattern C1 and pattern D1 are consti-
tuted to conduct each other.

(1•3•4) Attitude state 4

[0110] Attitude state 1 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "skewed attitude".
[0111] Attitude state 4 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 31 degree through 60 degree relative to the
horizontal face.
[0112] According to attitude state 4, in the circuit block
116, pattern C1, pattern D1 and pattern E1 are consti-
tuted to conduct each other.

(1•3•5) Attitude state 5

[0113] Attitude state 5 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "erect attitude".
[0114] Attitude state 5 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 61 degree through 89 degree relative to the
horizontal face.
[0115] According to attitude state 5, in the circuit block
116, pattern D1, pattern E1 and pattern E2 are consti-
tuted to conduct each other.

(1•3•6) Attitude state 6

[0116] Attitude state 6 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "erect attitude".
[0117] Attitude state 6 corresponds to a state in which
the analog electronic timepiece of the invention is at 90
degree relative to the horizontal face, that is, arranged
vertically.
[0118] According to attitude state 6, in the circuit block
606, pattern E1 and pattern E2 are constituted to con-
duct each other.

(1•3•7) Attitude state 7

[0119] Attitude state 7 shown in Fig. 11 corresponds
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to a case in which the analog electronic timepiece of the
invention is brought into "erect attitude".
[0120] Attitude state 7 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 91 degree through 119 degree relative to the
horizontal face.
[0121] According to attitude state 7, in the circuit block
116, pattern E1, pattern E2 and pattern D2 are consti-
tuted to conduct each other.

(1•3•8) Attitude state 8

[0122] Attitude state 8 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "skewed attitude".
[0123] Attitude state 8 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 120 degree through 149 degree relative to
the horizontal face.
[0124] According to attitude state 8, in the circuit block
116, pattern E2, pattern D2 and pattern C2 are consti-
tuted to conduct each other.

(1•3•9) Attitude state 9

[0125] Attitude state 9 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "back flat attitude". Here, "back
flat attitude" is an attitude of "dial upper".
[0126] Attitude state 9 corresponds to a case in which
the analog electronic timepiece of the invention falls in
a range of 150 degree through 167 degree relative to
the horizontal face.
[0127] According to attitude state 9, in the circuit block
116, pattern D2, pattern C2 and pattern B2 are consti-
tuted to conduct each other.

(1•3•10) Attitude state 10

[0128] Attitude state 10 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "back flat attitude". Here, "back
flat attitude" is an attitude of "dial upper".
[0129] Attitude state 10 corresponds to a case in
which the analog electronic timepiece of the invention
falls in a range of 168 degree through 172 degree rela-
tive to the horizontal face.
[0130] According to attitude state 10, in the circuit
block 116, pattern C2 and pattern B2 are constituted to
conduct each other.

(1•3•11) Attitude state 11

[0131] Attitude state 11 shown in Fig. 11 corresponds
to a case in which the analog electronic timepiece of the
invention is brought into "back flat attitude". Here, "back
flat attitude" is an attitude of "dial upper".
[0132] Attitude state 11 corresponds to a case in

which the analog electronic timepiece of the invention
falls in a range of 173 degree through 180 degree rela-
tive to the horizontal face.
[0133] According to attitude state 11, in the circuit
block 116, pattern B2 and pattern A2 are constituted to
conduct each other.

(1•4) Operation of analog electronic timepiece of the
invention

[0134] Next, an explanation will be given of operation
of the analog electronic timepiece of the invention.

(1•4•1) Type 1A

[0135] An explanation will be given of a constitution
(type 1A) for stopping all the motors based on a result
of an attitude detected by the attitude sensor according
to the first embodiment of the analog electronic time-
piece of the invention.
[0136] In reference to Fig. 5 and Fig. 12, first, the an-
alog electronic timepiece is reset by operating the reset
switch 332, by operating the time set switch 330, the
hour motor 210 is operated and the hour hand 230 is
set to "hour" of current time, the minute motor 240 is
operated and the minute hand 260 is set to "minute" of
current time and the second motor 270 is operated and
the second hand 290 is set to "second" of current time
(step S121).
[0137] Next, the reset switch 332 is released, the hour
motor 210 is operated, "hour" of current time is dis-
played by the hour hand 230, the minute motor 240 is
operated, "minute" of current time is displayed by the
minute hand 260, the second motor 270 is operated and
"second" of current time is displayed by the second hand
290 (step S122).
[0138] When a signal indicating the dial lower attitude
(flat attitude) outputted by the attitude sensor 610 is con-
tinuously outputted for a threshold of a constant detect-
ing time period, for example, 1 minute, the attitude de-
tecting portion 340 determines that the analog electronic
timepiece is brought into the dial lower attitude (flat at-
titude) and when the signal indicating the dial lower at-
titude (flat attitude) outputted by the attitude sensor 610
is not outputted continuously for a threshold of a con-
stant detecting time period, for example, 1 minute, the
attitude detecting portion 340 determines that the ana-
log electronic timepiece is not brought into the dial lower
attitude (flat attitude) (step S123).
[0139] The threshold is set preferably in a range of 0.5
through 60 minutes and is set more preferably in a range
of 1 through 5 minutes.
[0140] By constituting in this way, the attitude of the
analog electronic timepiece can be detected firmly by
excluding influence by chattering of the attitude sensor
610.
[0141] Or, the determination by the attitude detecting
portion 340 that the analog electronic timepiece is
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brought into the dial lower attitude (flat attitude) can be
carried out by detecting that the signal outputted by the
attitude sensor 610 is outputted by a plurality of times
during a constant time period. For example, there can
be constructed a constitution in which in one time oper-
ation of the attitude detecting portion 340 for detecting
the attitude of the analog electronic timepiece, when the
signal determining that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude) is sim-
ilarly outputted at two times of immediately after starting
of detection and one minute after starting of detection,
the analog electronic timepiece is determined to be
brought into the dial lower attitude (flat attitude) by the
attitude detecting portion 340.
[0142] It is preferable in the constitution that the signal
outputted by the attitude sensor 610 is outputted by a
predetermined number of times during a constant time
period. It is preferable that the predetermined number
of times is set in, for example, a range of 2 through 10
times.
[0143] A time interval of operation for detecting the
attitude of the analog electronic timepiece by the attitude
detecting portion 340 is constituted such that, for exam-
ple, when the above-described threshold is set in a
range of 1 through 5 minutes, operation is carried out
once per 10 minutes. It is preferable that the time interval
is set in a range of 5 through 60 minutes.
[0144] By constituting in this way, the attitude of the
analog electronic timepiece can be detected firmly at
every constant time period.
[0145] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 344 outputs a signal for stopping driving
the motors to the drive control portion 328. When the
drive control portion 328 inputs the signal outputted by
the output determining portion 344, the drive control por-
tion 328 stops driving the hour motor 210 by the hour
motor drive portion 320, stops driving the minute motor
240 by the minute motor drive portion 322 and stops
driving the second motor 270 by the second motor drive
portion 324 (step S124).
[0146] As a result, the hour motor 210 stops operat-
ing, the hour hand 230 is stopped at a position indicated
thereby, the minute motor 240 stops operating, the
minute hand 260 is stopped at a position indicated there-
by, the second motor 270 stops operating and the sec-
ond hand 290 is stopped at a position indicated thereby.
[0147] The output determining portion 344 inputs a
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the hour hand 230,
the minute hand 260 and the second hand 290 are
stopped.
[0148] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation at step S123 is car-

ried out again.
[0149] After the hour motor 210 stops operating, the
minute motor 240 stops operating and the second motor
270 stops operating, the attitude detecting portion 340
determines whether the signal indicating the dial lower
attitude "flat attitude" outputted by the attitude sensor
610 is outputted (step S125).
[0150] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 344 outputs a signal for driving to ac-
celerate the motors to the drive control portion 328.
When the drive control portion 328 inputs the signal out-
putted by the output determining portion 344, the drive
control portion 328 operates the hour motor drive portion
320 to thereby drive to accelerate the hour motor 210 to
reach a position at which the hour hand 230 indicates
current time, operates the minute motor drive portion
322 to thereby drive to accelerate the minute motor 240
to reach a position at which the minute hand 260 indi-
cates current time and operates the second motor drive
portion 324 to thereby drive to accelerate the second
motor 270 to reach a position at which the second hand
290 indicates current time (step S126).
[0151] At S126, when the signal outputted by the at-
titude sensor 610 for indicating that the analog electron-
ic timepiece is not brought into the dial lower attitude
(flat attitude), is outputted continuously for a threshold
of a constant detecting time period, for example, 0.1
second, the attitude detecting portion 340 determines
that the analog electronic timepiece is not brought into
the dial lower attitude (flat attitude).
[0152] The threshold is set preferably in a range of 0.1
through 0.5 second and is set more preferably in a range
of 0.1 through 0.2 second.
[0153] Or, the determination by the attitude detecting
portion 340 that the analog electronic timepiece is not
brought into the dial lower attitude (flat attitude), is car-
ried out by detecting that the signal outputted by the at-
titude sensor 610 is outputted continuously during a
constant time period. For example, there can also be
constructed a constitution in which in one time operation
of the attitude detecting portion 340 for detecting the at-
titude of the analog electronic timepiece, when there is
outputted the signal for determining that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) continuously at two times during a time pe-
riod of 0.1 second, the analog electronic timepiece is
determined to be brought into the dial lower attitude (flat
attitude) by the attitude detecting portion 340.
[0154] As a result, the hour hand 230 indicates "hour"
of current time, the minute hand 260 indicates "minute"
of current time and the second hand 290 indicates "sec-
ond" of current time.
[0155] According to the accelerated driving method,
all of the hour hand 230, the minute hand 260 and the
second hand 290 may be rotated regularly in the clock-
wise direction or all of the hour hand 230, the minute
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hand 260 and the second hand 290 may be rotated re-
versely in the counterclockwise direction. Or, according
to the accelerated driving method, there may be con-
structed a constitution in which there is calculated a re-
lationship between a position which the hour hand 230
intends to indicate and a position at which the hour hand
230 is stopped, there is calculated a relationship be-
tween a position in which the minute hand 260 intends
to indicate and a position at which the minute hand 260
is stopped, there is calculated a relationship between a
position which the second hand 290 intends to indicate
and a position at which the secondhand 290 is stopped
and the hour hand 230, the minute hand 260 and the
second hand 290 are respectively rotated in a rotating
direction in regular rotation or reverse rotation in which
the hour hand 230, the minute hand 260 and the second
hand 290 can reach the positions indicated thereby
more fastly.
[0156] For example, the output determining portion
344 is constituted to be provided with a counter for
measuring a time period between time of stopping the
hour hand 230, the minute hand 260 and the second
hand 290 and current time. Further, the counter is con-
stituted to start when the hour hand 230, the minute
hand 260 and the second hand 290 are stopped and the
counter is constituted to stop when the attitude detecting
portion 340 determines that the analog electronic time-
piece is not brought into the dial lower attitude (flat atti-
tude). Further, by operating the drive control portion 328,
the hour motor 210 is driven to accelerate to reach the
position at which the hour hand 230 indicates current
time by operating the hour motor drive portion 320, the
minute motor 240 is driven to accelerate to reach the
position at which the minute hand 260 indicates current
time by operating the minute motor drive portion 322 and
the second motor 270 is driven to accelerate to reach
the position at which the second hand 290 indicates cur-
rent time by operating the second motor drive portion
324.
[0157] In this case, there may be constructed a con-
stitution in which with regard to the time period for driving
to accelerate the hands in this way, the hands may fur-
ther be driven to accelerate for correction by using the
counter. By the constitution, current time can accurately
be displayed by the hour hand 230, the minute hand 260
and the second hand 290.
[0158] Or, the output determining portion 344 is con-
stituted to be provided with a calculating portion for cal-
culating relationships between positions at which the
hour hand 230, the minute hand 260 and the second
hand 290 are stopped and positions to be indicted by
the hour hand 230, the minute hand 260 and the second
hand 290 at current time. Further, there can also be con-
structed a constitution in which by operating the drive
control portion 328, the hour motor 210 is driven to ac-
celerate to reach the position at which the hour hand
230 indicates current time by operating the hour motor
drive portion 320, the minute motor 240 is driven to ac-

celerate to reach the position at which the minute hand
260 indicates current time by operating the minute motor
drive portion 322 and the second motor 270 is driven to
accelerate to reach the position at which the second
hand 290 indicates current time by operating the second
motor drive portion 324.
[0159] When current time is displayed by the hour
hand 230, the minute hand 260 and the second hand
290 by driving to accelerate the hour hand 230, the
minute hand 260 and the second hand 290, the opera-
tion returns to step 122 and normal operation is carried
out.
[0160] Further, according to the constitution in which
the hour motor 210 is driven to accelerate to reach the
position at which the hour hand 230 indicates current
time by the hour motor drive portion 320, the minute mo-
tor 240 is driven to accelerate to reach the position at
which the minute hand 260 indicates current time by the
minute motor drive portion 322 and the second motor
270 is driven to accelerate to reach the position at which
the second hand 290 indicates current time by the sec-
ond motor drive portion 324, it is preferable to provide
an hour motor rotation detecting portion for detecting
whether a number of pulses outputted by the hour motor
drive portion 320 is the same as a number of steps of
rotating the hour motor 210, a minute motor rotation de-
tecting portion for detecting whether a number of pulses
outputted by the minute motor drive portion 322 is the
same as a number of steps of rotating the minute motor
240 and an hour motor rotation detecting portion for de-
tecting whether a number of pulses outputted by the
second motor drive portion 324 is the same as a number
of steps of rotating the second motor 270.
[0161] At step S125, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 344 detects the attitude of
the analog electronic timepiece again (step S125).
[0162] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial lower attitude
(flat attitude) for 8 hours at night every day, power con-
sumption of the analog electronic timepiece according
to the invention can be made about 2/3 of power con-
sumption of a conventional analog electronic timepiece.
Therefore, according to the analog electronic timepiece
of the invention, when there is used a battery having di-
mensions and shape the same as those of the conven-
tional analog electronic timepiece, battery life can be
made about 1.5 times as much as that of the conven-
tional analog electronic timepiece.
[0163] As a modified example, there can be construct-
ed a constitution in which at step S124, the hour hand
230 is not stopped at a position indicated thereby, the
minute hand 260 is not stopped at a position indicated
thereby, the second hand 290 is not stopped at a posi-
tion indicated thereby and the hour hand 230, the minute
hand 260 and the second hand 290 are driven to accel-
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erate and made to stop at previously set stop positions.
[0164] The previously set stop positions may be a po-
sition at which 12 o'clock indicator of the dial is disposed
or a position at which a stop mark is provided at the dial.
[0165] For example, there can be constructed a con-
stitution in which in reference to Fig. 21, when the hour
hand 230, the minute hand 260 and the secondhand 290
indicate current time, 10 o'clock 10 minute 36 second
as shown by imaginary lines in Fig. 21, in the case in
which the attitude detecting portion 340 determines that
the analog electronic timepiece is brought into the dial
lower attitude (flat attitude), the hour hand 230, the
minute hand 260 and the second hand 290 are driven
to accelerate and stopped at the position at which 12
o'clock indicator of the dial is disposed as shown by bold
lines in Fig. 21.

(1•4•2) Type 1B

[0166] An explanation will be given of operation of a
constitution (type 1B) for stopping only the second motor
270 based on a result of the attitude detected by the
attitude sensor according to the first embodiment of the
analog electronic timepiece of the invention.
[0167] In the following explanation, a description will
mainly be given of a point in which constitution and op-
eration of type 1B differ from constitution and operation
of type 1A according to the first embodiment of the an-
alog electronic timepiece of the invention. Therefore,
with regard to portions which are not described below,
the above-described explanation with respect to type 1A
will be applied thereto.
[0168] In reference to Fig. 5 and Fig. 13, first, the an-
alog electronic timepiece is reset by operating the reset
switch 332, by operating the time set switch 330, the
hour motor 210 is operated and the hour hand 230 is
set to "hour" of current time, the minute motor 240 is
operated and the minute hand 260 is set to "minute" of
current time and the second motor 270 is operated and
the second hand 290 is set to "second" of current time
(step S131).
[0169] Next, the reset switch 332 is released, the hour
motor 210 is operated, "hour" of current time is dis-
played by the hour hand 230, the minute motor 240 is
operated, "minute" of current time is displayed by the
minute hand 260, the second motor 270 is operated and
"second" of current time is displayed by the second hand
290 (step S132).
[0170] When a signal indicating the dial lower attitude
(flat attitude) outputted by the attitude sensor 610, is
continuously outputted for a threshold of constant de-
tecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610 is not outputted for a threshold of contact detecting
time period, for example, 1 minute continuously, the at-

titude detecting portion 340 determines that the analog
electronic timepiece is not brought into the dial lower
attitude (flat attitude) (step S133).
[0171] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 344 outputs a signal for stopping driving
the second motor 270 to the drive control portion 328.
When the drive control portion 328 inputs the signal out-
puttedby the output determining portion 344, the drive
control portion 328 stops driving the second motor 270
by the second motor drive portion 324 (step S134).
[0172] As a result, the second hand 290 is stopped at
a position indicated thereby. At this occasion, the hour
hand 230 and the minute hand 260 continue indicating
current time.
[0173] The output determining portion 344 inputs a
signal with regard to current time outputted by the meas-
uring portion 314 and measures a difference between
current time and time at which the second hand 290 is
stopped.
[0174] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S133 is car-
ried out again.
[0175] After stopping operating the second motor
270, the attitude detecting portion 340 determines
whether the signal indicating the dial lower attitude (flat
attitude) outputted by the attitude sensor 610 is output-
ted (step S135).
[0176] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 344 outputs a signal for driving to ac-
celerate the second motor 270 to the drive control por-
tion 328. When the drive control portion 328 inputs the
signal outputted by the output determining portion 344,
the drive control portion 328 operates the second motor
drive portion 324 and drives to accelerate the second
motor 270 to reach a position at which the second hand
290 indicates current time (step S136).
[0177] As a result, the hour hand 230 indicates "hour"
of current time, the minute hand 260 indicates "minute"
of current time and the second hand 290 indicates "sec-
ond" of current time.
[0178] According to the accelerated driving method,
the second hand 290 may be rotated regularly in the
clockwise direction or the second hand 290 may be ro-
tated reversely in the counterclockwise direction. Or, ac-
cording to the accelerated driving method, there may be
constructed a constitution in which there is calculated a
relationship between a position which the second hand
290 intends to indicate and a position at which the sec-
ond hand 290 is stopped and the second hand 290 is
respectively rotated in a rotating direction of regular ro-
tation or reverse rotation in which the second hand 290
can reach the position at which the second hand 290
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intends to indicate more fastly.
[0179] When the second hand 290 is driven to accel-
erate and current time is displayed by the hour hand
230, the minute hand 260 and the second hand 290, the
operation returns to step 132 and normal operation is
carried out.
[0180] At step S135, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 344 detects the attitude of
the analog electronic timepiece again (step S135).
[0181] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial lower attitude
(flat attitude) for 8 hours at night every day, power con-
sumption of the analog electronic timepiece according
to the invention can be made about 2/3 of power con-
sumption of the conventional analog electronic time-
piece. Therefore, according to the analog electronic
timepiece of the invention, when a battery having dimen-
sions and shape the same as those of the conventional
analog electronic timepiece is used, battery life can be
made about 1.5 times as much as that of the conven-
tional analog electronic timepiece.
[0182] According to the constitution, the hour hand
230 always indicates "hour" of current time and the
minute hand 260 always indicates "minute" of current
time. Therefore, even in a state in which the second
hand 290 is stopped, "hour" and "minute" of current time
can be read.

(1•4•3) Type 1C

[0183] An explanation will be given of operation of a
constitution (type 1C) for stopping the minute motor 240
and the second motor 270 based on a result of the atti-
tude detected by the attitude sensor according to the
first embodiment of the analog electronic timepiece of
the invention.
[0184] In the following explanation, a description will
mainly be given of a point in which constitution and op-
eration of type 1C differ from constitution and operation
of type 1A. Therefore, with regard to portions which are
not described below, the above-described explanation
with regard to type 1A will be applied thereto.
[0185] In reference to Fig. 5 and Fig. 14, first, the an-
alog electronic timepiece is reset by operating the reset
switch 332, by operating the time set switch 330, the
hour motor 210 is operated and the hour hand 230 is
set to "hour" of current time, the minute motor 240 is
operated and the minute hand 260 is set to "minute" of
current time and the second motor 270 is operated and
the secondhand 290 is set to "second" of current time
(step S141).
[0186] Next, the reset switch 332 is released, the hour
motor 210 is operated, "hour" of current time is dis-
played by the hour hand 230, the minute motor 240 is
operated, "minute" of current time is displayed by the

minute hand 260, the second motor 270 is operated and
"second" of current time is displayed by the second hand
290 (step S142).
[0187] When the signal indicating the dial lower atti-
tude (flat attitude) outputted by the attitude sensor 610
is continuously outputted for a threshold of a constant
detecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610, is not continuously outputted for a threshold of con-
stant detecting time period, for example, 1 minute, the
attitude detecting portion 340 determines that the ana-
log electronic timepiece is not brought into the dial lower
attitude (flat attitude) (step S143).
[0188] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to dial lower attitude (flat attitude), the output determin-
ing portion 344 outputs a signal for stopping driving the
minute motor 240 and the second motor 270 to the drive
control portion 328. When the drive control portion 328
inputs the signal outputted by the outputted determining
portion 344, the drive control portion 328 stops driving
the minute motor 240 by the minute motor drive portion
322 and stops driving the second motor 270 by the sec-
ond motor drive portion 324 (step S144).
[0189] As a result, the minute motor 240 stops oper-
ating, the minute hand 260 is stopped at a position indi-
cated thereby, the second motor 270 stops operating
and the second hand 290 is stopped at a position indi-
cated thereby.
[0190] The output determining portion 344 inputs the
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the minute hand
260 and the second hand 290 are stopped.
[0191] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S143 is car-
ried out again.
[0192] After stopping operating the minute motor 240
and stopping operating the second motor 270, the atti-
tude detecting portion 340 determines whether the sig-
nal indicating the dial lower attitude (flat attitude) output-
ted by the attitude sensor 610 is outputted (step S145).
[0193] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 344 outputs a signal for driving to ac-
celerate the minute motor 240 and the second motor
270 to the drive control portion 328. When the drive con-
trol portion 328 inputs the signal outputted by the output
determining portion 344, the drive control portion 328
outputs the signal to the minute motor drive portion 322,
drives to accelerate the minute motor 240 to reach a po-
sition at which the minute hand 260 indicates current
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time, outputs the signal to the second motor drive por-
tion 324 and drives to accelerate the second motor 270
to reach the position at which the second hand 290 in-
dicates current time (step S146).
[0194] As a result, the hour hand 230 indicates "hour"
of current time, the minute hand 260 indicates "minute"
of current time and the second hand 290 indicates "sec-
ond" of current time.
[0195] According to the accelerated driving method,
all of the minute hand 260 and the second hand 290
may be rotated regularly in the clockwise direction or all
of the minute hand 260 and the second hand 290 may
be rotated reversely in the counterclockwise direction.
Or, according to the accelerated driving method, there
may be constructed a constitution in which there is cal-
culated a relationship between a position at which the
minute hand 260 intends to indicate and a position at
which the minute hand 260 is stopped, there is calculat-
ed a relationship between a position at which the second
hand 290 intends to indicate and a position at which the
second hand 290 is stopped and the minute hand 260
and the second hand 290 are respectively rotated in a
rotating direction of regular rotation or reverse rotation
in which the hands can reach the positions which the
hands intend to indicate more fastly.
[0196] When the minute hand 260 and the second
hand 290 are driven to accelerate and current time is
displayed by the hour hand 230, the minute hand 260
and the second hand 290, the operation returns to step
142 and normal operation is carried out.
[0197] At step S145, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 344 detects the attitude of
the analog electronic timepiece again (step S145).
[0198] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial lower attitude
(flat attitude) for 8 hours at night every day, power con-
sumption of the analog electronic timepiece according
to the invention can be made about 2/3 of power con-
sumption of the conventional analog electronic time-
piece. Therefore, according to the analog electronic
timepiece of the invention, when a battery having dimen-
sions and shape the same as those of the conventional
analog electronic timepiece is used, battery life can be
made about 1.5 times as much as that of the conven-
tional analog electronic timepiece.
[0199] According to the constitution, the hour hand
230 always indicates "hour" of current time. Therefore,
even in a state in which the minute hand 260 and the
second hand 290 are stopped, "hour" of current time can
be read.

(2) Second embodiment of analog electronic timepiece
of the invention

[0200] Next, an explanation will be given of a second

embodiment of an analog electronic timepiece accord-
ing to the invention.
[0201] In the following explanation, a description will
mainly be given of a point in which the second embod-
iment of the analog electronic timepiece of the invention
differs from the first embodiment of the analog electronic
timepiece of the invention. Therefore, with regard to por-
tions which are not described below, the above-de-
scribed explanation with regard to the first embodiment
of analog electronic timepiece of the invention will be
applied thereto.

(2•1) Constitution of movement of second embodiment
of analog electronic timepiece according to the invention

[0202] In reference to Fig. 15 through Fig. 18, accord-
ing to the second embodiment of the analog electronic
timepiece of the invention, a movement (machine body)
400 of the analog electronic timepiece is provided with
a main plate 402 constituting a base plate of the move-
ment.
[0203] "Front side" of the movement 400 is arranged
with the battery 120, a circuit block 416, an hour/minute
motor 440, a minute display train wheel 450, the second
motor 270, the second display train wheel 280 and so
on. There is constructed a constitution in which the
minute display train wheel 450 is rotated by rotation of
the hour/minute motor 440 and "minute" of current time
is displayed by the minute hand 260. There is construct-
ed a constitution in which "hour" of current time is dis-
played by the hour hand 230 via rotation of a minute
train wheel 460 rotated by rotating the minute display
train wheel 450. There is constructed a constitution in
which the second display train wheel 280 is rotated by
rotation of the second motor 270 and "second" of current
time is displayed by the second hand 290.
[0204] IC 418 and the crystal oscillator 122 are at-
tached to the circuit block 416. The circuit block 416 is
fixed to the main plate 402 and a train bridge 412 by the
switch spring 162 via the insulating plate 160.
[0205] In reference to Fig. 15, Fig. 16 and Fig. 18, the
second motor 270 includes the second coil block 272,
the second stator 274 and the second rotor 276. The
second wheel 284 is constituted to rotate via rotation of
the second transmission wheel 282 based on rotation
of the second rotor 276. The second wheel 284 is con-
stituted to rotate by one rotation per minute. The second
hand 290 is attached to the second wheel 284.
[0206] The second display train wheel 220 includes
the second transmission wheel 282 and the second
wheel 284. The second rotor 276 and the second trans-
mission wheel 282 are rotatably supported by the main
plate 402 and the train bridge 412. The second wheel
284 is rotatably supported by the center pipe 126 pro-
vided at the second bridge 114 and the train bridge 412.
[0207] The battery minus terminal 170 is attached to
the main plate 402. The battery minus terminal 170 con-
ducts the cathode of the battery 120 and the minus input
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portion Vss of IC 418 via a minus pattern of the circuit
block 416. The battery holder 172 is attached to the
switch spring 162. The battery holder 172 and the switch
spring 162 conduct the anode of the battery 120 and a
plus input portion Vdd of IC 418 via a plus pattern of the
circuit block 416.
[0208] In reference to Fig. 15, Fig. 17 and Fig. 18, the
hour/minute motor 440 includes an hour/minute coil
block 442, an hour/minute stator 444 and an hour/
minute rotor 446. When the hour/minute coil block 442
inputs an hour/minute motor drive signal, the hour/
minute stator 444 is magnetized to thereby rotate the
hour/minute rotor 446. The hour/minute rotor 246 is con-
stituted to rotate by, for example, 180 degrees per 20
seconds.
[0209] There is constructed a constitution in which a
first minute transmission wheel 452 is rotated based on
rotation of the hour/minute rotor 446 and a minute wheel
456 is rotated via a second minute transmission wheel
454 based on rotation of the first minute transmission
wheel 452. The minute wheel 456 is constituted to rotate
by one rotation per hour. The minute hand 260 is at-
tached to the minute wheel 456. Rotational center of the
minute wheel 456 is the same as rotational center of the
second wheel 284.
[0210] The minute display train wheel 450 includes
the first minute transmission wheel 452, the second
minute transmission wheel 454 and the minute wheel
456. The hour/minute rotor 446, the first minute trans-
mission wheel 452 and the second minute transmission
wheel 454 are rotatably supported by the main plate 402
and the train bridge 412. The minute wheel 456 is
brought into contact with the outer peripheral portion of
the center pipe 126 provided at the second bridge 114
and is rotatably supported thereby.
[0211] A minute wheel 462 is rotated based on rota-
tion of the minute wheel 456. The hour wheel 226 is con-
stituted to rotate based on rotation of the minute wheel
462. The hour wheel 226 is constituted to rotate by one
rotation per 12 hours. The hour hand 230 is attached to
the hour wheel 226. Rotational center of the hour wheel
226 is the same as the rotational center of the minute
wheel 456. Therefore, rotational center of the hour
wheel 226, rotational center of the minute wheel 456 and
rotational center of the second wheel 284 are the same.
[0212] The minute train wheel 460 includes the
minute wheel 462 and the hour wheel 226. The minute
wheel 462 is rotatably supported by the main plate 402
and the train bridge 412. The hour wheel 226 is brought
into contact with an outer peripheral portion of the
minute wheel 456 and is rotatably supported thereby.
[0213] The attitude center 610 is attached to the cir-
cuit block 416. The attitude sensor 610 is the same as
that applied to the first embodiment of the analog elec-
tronic timepiece according to the invention.

(2•2) Constitution of IC of second embodiment of analog
electronic timepiece according to the invention

[0214] In reference to Fig. 18, IC 418 includes the di-
viding portion 312, the time measuring portion 314 and
a time setting portion 426. The dividing portion 312 is
constituted to divide the signal outputted by the crystal
oscillator 122. The time measuring portion 314 is con-
stituted to measure current time based on the output sig-
nal of the dividing portion 312. The time setting portion
426 is constituted to output a signal for controlling to
drive the motors based on the output signal of the time
measuring portion 314.
[0215] A drive control portion 428 is provided to con-
trol operation of an hour/minute motor drive portion 420
and the second motor drive portion 324.
[0216] The time set switch 330 is provided to control
operation of the time setting portion 426. There is con-
structed a constitution in which the time setting portion
426 is operated by operating the time set switch 330 and
the hour/minute motor drive portion 420 and the second
motor drive portion 324 are operated by driving the drive
control portion 428.
[0217] The time set switch 330 is constituted by the
switch terminal portion integrally formed with the switch
spring 162 and a switch pattern of the circuit block 416.
[0218] The reset switch 332 is provided to reset oper-
ation of the time setting portion 426. There is construct-
ed a constitution in which by operating the reset switch
332, the time setting portion 426 is reset and by operat-
ing the drive control portion 428, operation of the hour/
minute motor drive portion 420 and the second motor
drive portion 324 can be stopped.
[0219] The attitude detecting portion 340 is provided
to detect the attitude of the analog electronic timepiece
based on the output signal of the attitude sensor 610.
[0220] An output determining portion 424 is constitut-
ed to input the output signal of the time measuring por-
tion 314 based on the output signal of the attitude de-
tecting portion 340 and operate the drive control portion
428.
[0221] The hour/minute motor drive portion 420 is
constituted to be capable of outputting a signal for driv-
ing the hour/minute motor 440 to the hour/minute motor
440 based on an output signal of the drive control portion
428 and stopping driving the hour/minute motor 440
based on the output signal of the drive control portion
428.
[0222] The minute display train wheel 450 is rotated
by driving the hour/minute motor 440 and "minute" can
be displayed by the minute hand 260.
[0223] The minute train wheel 460 is rotated by rotat-
ing the minute display train wheel 450 and "hour" can
be displayed by the hour hand 230.
[0224] The second motor drive portion 324 is consti-
tuted to be capable of outputting the signal for driving
the second motor 270 to the second motor 270 based
on the output signal of the drive control portion 428 and
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stopping driving the second motor 270 based on the out-
put signal of the drive control portion 428.
[0225] The second display train wheel 280 is rotated
by driving the second motor 270 and "second" can be
displayed by the second hand 290.

(2•3) Operation of second embodiment of analog
electronic timepiece of the invention

[0226] Next, an explanation will be given of operation
of the second embodiment of the analog electronic time-
piece according to the invention.

(2•3•1) Type 2A

[0227] An explanation will be given of operation of a
constitution (type 2A) for stopping all the motors based
on a result of the attitude detected by the attitude sensor
according to the second embodiment of the analog elec-
tronic timepiece of the invention.
[0228] In reference to Fig. 18 and Fig. 19, first, the
analog electronic timepiece is reset by operating the re-
set switch 332, by operating the time set switch 330, the
hour/minute motor 440 is operated and the hour hand
230 is set to "hour" of current time, the minute hand 260
is set to "minute" of current time and the second hand
290 is set to "second" of current time by operating the
second motor 270 (step S191).
[0229] Next, by releasing the reset switch 332, the
hour/minute motor 440 is operated, "hour" of current
time is displayed by the hour hand 230, "minute" of cur-
rent time is displayed by the minute hand 260, the sec-
ond motor 270 is operated and "second" of current time
is displayed by the second hand 290 (step S192) .
[0230] When a signal indicating the dial lower attitude
(flat attitude) outputted by the attitude sensor 610, is
continuously outputted for a threshold of a constant de-
tecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610, is not outputted continuously for a threshold of a
constant detecting time period, for example, 1 minute,
the attitude detecting potion 340 determines that the an-
alog electronic timepiece is not brought into the dial low-
er attitude (flat attitude) (step S193).
[0231] The threshold is set preferably in a range of 0.5
through 60 minutes and is set more preferably in a range
of 1 through 5 minutes.
[0232] By constituting in this way, the attitude of the
analog electronic timepiece can be detected firmly by
excluding influence by chattering of the attitude sensor
610.
[0233] A time interval of operation of detecting the at-
titude of the analog electronic timepiece by the attitude
detecting portion 340, is constituted to carry out the op-
eration once per 10 minutes when the above-described

threshold is set in, for example, a range of 1 through 5
minutes. The time interval is set preferably in a range of
5 through 60 minutes.
[0234] By constituting in this way, the attitude of the
analog electronic timepiece can be detected firmly at
every constant time period.
[0235] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 424 outputs a signal for stopping driving
the motors to the drive control portion 428. When the
drive control portion 428 inputs the signal outputted by
the output determining portion 424, the drive control por-
tion 428 stops driving the hour/minute motor 440 by the
hour/minute motor drive portion 420 and stops driving
the second motor 270 by the second motor drive portion
324 (step S194) .
[0236] As a result, the hour/minute motor 440 stops
operating, the hour hand 230 is stopped at a position
indicated thereby, the minute hand 260 is stopped at a
position indicated thereby, the second motor 270 stops
operating and the second hand 290 is stopped at a po-
sition indicated thereby.
[0237] The output determining portion 424 inputs a
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the hour hand 230,
the minute hand 260 and the second hand 290 are
stopped.
[0238] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S193 is car-
ried out again.
[0239] After stopping operating the hour/minute motor
440 and stopping operating the second motor 270, the
attitude detecting portion 340 determines whether the
signal indicating the dial lower attitude (flat attitude) out-
putted by the attitude sensor 610 is outputted (step
S195).
[0240] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 424 outputs a signal for driving to ac-
celerate the motors to the drive control portion 428.
When the drive control portion 428 inputs the signal out-
putted by the output determining portion 424, the drive
control portion 428 operates the hour/minute motor
drive portion 420, drives to accelerate the hour/minute
motor 440 until the hour hand 230 reaches a position
indicating current time and the minute hand 260 reaches
a position indicating current time, operates the second-
motor drive portion 324 and drives to accelerate the sec-
ond motor 270 until the second hand 290 reaches a po-
sition indicating current time (step S196).
[0241] As a result, the hour hand 230 indicates "hour"
of current time, the minute hand 260 indicates "minute"
of current time and the second hand 290 indicates "sec-
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ond" of the current time.
[0242] According to the accelerated driving method,
all of the hour hand 230, the minute hand 260 and the
second hand 290 may be rotated regularly in the clock-
wise direction or all of the hour hand 130, the minute
hand 260 and the second hand 290 may be rotated re-
versely in the counterclockwise direction. Or, according
to the accelerated driving method, there may be con-
structed a constitution in which there is calculated a re-
lationship between a position at which the hour hand
230 intends to indicate and a position at which the hour
hand 230 is stopped, there is calculated a relationship
between aposition at which the minute hand 260 intends
to indicate and a position at which the minute hand 260
is stopped, there is calculated a relationship between a
position at which the second hand 290 intends to indi-
cate and a position at which the second hand 290 is
stopped and the hour hand 230, the minute hand 260
and the second hand 290 are respectively rotated in a
rotational direction of regular rotation or reverse rotation
in which the hands can reach positions at which the
hands intend to indicate more fastly.
[0243] When the hour hand 230, the minute hand 260
and the second hand 290 are driven to accelerate and
current time is displayed by the hour hand 230, the
minute hand 260 and the second hand 290, the opera-
tion returns to step 192 and normal operation is carried
out.
[0244] At step S195, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 224 detects the attitude of
the analog electronic timepiece again (step S195).
[0245] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial lower attitude
(flat attitude) for 8 hours at night every day, power con-
sumption of the analog electronic timepiece of the in-
vention can be made about 2/3 of power consumption
of the conventional analog electronic timepiece. There-
fore, according to the analog electronic timepiece of the
invention, when a battery having dimensions and shape
the same as those of the conventional analog electronic
timepiece is used, battery life can be made about 1.5
times as much as that of the conventional analog elec-
tronic timepiece.

(2•3•2) Type 2B

[0246] An explanation will be given of an operation of
a constitution (type 2B) for stopping only the second mo-
tor 270 based on a result of the attitude detected by the
attitude sensor according to the second embodiment of
the analog electronic timepiece of the invention.
[0247] In the following explanation, a description will
mainly be given of a point in which constitution and op-
eration of type 2B differ from constitution and operation
of type 2A according to the second embodiment of the

analog electronic timepiece of the invention. Therefore,
with regard to portions which are not described below,
the above-described explanation with regard to type 2A
will be applied thereto.
[0248] In reference to Fig. 18 and Fig. 20, first, the
analog electronic timepiece is reset by operating the re-
set switch 332, by operating the time set switch 330, the
hour/minute motor 440 is operated and the hour hand
230 is set to "hour" of current time, the minute hand 260
is set to "minute" of current time and the second hand
290 is set to "second" of current time by operating the
second motor 270 (step S201).
[0249] Next, the reset switch 332 is released, the
hour/minute motor 440 is operated, "hour" of current
time is displayed by the hour hand 230, "minute" of cur-
rent time is displayed by the minute hand 260, the sec-
ond motor 270 is operated and "second" of current time
is displayed by the second hand 290 (step S202).
[0250] When a signal indicating the dial lower attitude
(flat attitude) outputted by the attitude sensor 610, is
continuously outputted for a threshold of a constant de-
tecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610, is not outputted continuously for a threshold of a
constant detecting time period, for example, 1 minute,
the attitude detecting portion 340 determines that the
analog electronic timepiece is not brought into the dial
lower attitude (flat attitude) (step S203).
[0251] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 424 outputs a signal for stopping driving
the second motor 270 to the drive control portion 428.
When the drive control portion 428 inputs the signal out-
putted by the output determining portion 424, the drive
control portion 428 stops driving the second motor 270
by the second motor drive portion 324 (step S204).
[0252] As a result, the second hand 290 is stopped at
a position indicated thereby. At this occasion, the hour
hand 230 and the minute hand 260 continue indicating
current time.
[0253] The output determining portion 424 inputs a
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the second hand
290 is stopped.
[0254] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S203 is car-
ried out again.
[0255] After stopping operating the second motor
270, the attitude detecting portion 340 determines
whether the signal indicating the dial lower attitude (flat
attitude) outputted by the attitude sensor 610 is output-
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ted (step S205).
[0256] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 424 outputs a signal for driving to ac-
celerate the second motor 270 to the drive control por-
tion 428. When the drive control portion 428 inputs the
signal outputted by the output determining portion 424,
the drive control portion 428 outputs a signal to the sec-
ond motor drive portion 324 and drives to accelerate the
second motor 270 till the second hand 290 reaches a
position indicating current time (step S206).
[0257] As a result, the hour hand 230 indicates "hour"
of current time, the minute hand 260 indicates "minute"
of current time and the second hand 290 indicates "sec-
ond" of current time.
[0258] According to accelerated driving method, the
second hand 290 may be rotated regularly in the clock-
wise direction or the second hand 290 maybe rotated
reversely in the counterclockwise direction, or according
to the accelerated driving method, there may be con-
structed a constitution in which there is calculated a re-
lationship between a position at which the second hand
290 intends to indicate and a position at which the sec-
ond hand 290 is stopped and the second hand 290 may
be rotated respectively in a rotational direction of regular
rotation or reverse rotation in which the second hand
290 can reach the position at which the second hand
290 intends to indicate more fastly.
[0259] When the second hand 290 is driven to accel-
erate and current time is displayed by the hour hand
230, the minute hand 260 and the second hand 290, the
operation returns to step 202 and normal operation is
carried out.
[0260] At step S205, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 424 detects the attitude of
the analog electronic timepiece again (step S205).
[0261] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial low attitude (flat
attitude) for 8 hours at night every day, power consump-
tion of the analog electronic timepiece according to the
invention can be made about 2/3 of power consumption
of the conventional analog electronic timepiece. There-
fore, according to the analog electronic timepiece of the
invention, when there is used a battery having dimen-
sions and shape the same as those of the conventional
analog electric timepiece, battery life can be made about
1.5 times as much as that of the conventional analog
electronic timepiece.
[0262] According to the constitution, the hour hand
230 always indicates "hour" of current time and the
minute hand 260 always indicates "minute" of current
time. Therefore, even in a state in which the second
hand 290 is stopped, "hour" and "minute" of current time
can be read.

(3) Structure having no second hand

[0263] Although according to the embodiment of the
analog electronic timepiece of the invention, explained
above, an explanation has been given of cases having
the second hand, the invention is applicable to an ana-
log electronic timepiece having a structure with no sec-
ond hand.
[0264] For example, according to the first embodi-
ment of the analog electronic timepiece of the invention,
in the structure shown by Fig. 1, Fig. 2 and Fig. 5, the
second motor 270 (second coil block 272, second stator
274, second rotor 276) is removed and the second dis-
play train wheel 220 (second transmission wheel 282,
second wheel 284) and the secondhand 290 are re-
moved. Further, IC 118 is not provided with the second
motor drive portion 324.
[0265] Further, in Fig. 12, first, the analog electronic
timepiece is reset by operating the reset switch 332, by
operating the time set switch 330, the hour motor 210 is
operated and the hour hand 230 is set to "hour" of cur-
rent time and the minute motor 240 is operated and the
minute hand 260 is set to "minute" of current time (step
S121).
[0266] Next, the reset switch 332 is released, the hour
motor 210 is operated, "hour" of current time is dis-
played by the hour hand 230, the minute motor 240 is
operated and "minute" of current time is displayed by
the hour hand 260 (step S122).
[0267] When a signal indicating the dial lower attitude
(flat attitude) outputted by the attitude sensor 610, is
continuously outputted for a threshold of a constant de-
tecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610 is not outputted continuously for a threshold of a
constant detecting time period, for example, 1 minute,
the attitude detecting portion 340 determines that the
analog electronic timepiece is not brought into the dial
lower attitude (flat attitude) (step S123).
[0268] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 344 outputs a signal for stopping driving
the motors to the drive control portion 328. When the
drive control portion 328 inputs the signal outputted by
the output determining portion 344, the drive control por-
tion 328 stops driving the hour motor 210 by the hour
motor drive portion 320 and stops driving the minute mo-
tor 240 by the minute motor drive portion 322 (step
S124).
[0269] As a result, the hour motor 210 stops operat-
ing, the hour hand 230 is stopped at a position indicated
thereby, the minute motor 240 stops operating and the
minute hand 260 is stopped at a position indicated there-
by.
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[0270] The output determining portion 344 inputs a
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the hour hand 230
and the minute hand 260 are stopped.
[0271] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S123 is car-
ried out again.
[0272] After stopping operating the hour motor 210
and stopping operating the minute motor 240, the atti-
tude detecting portion 340 determines whether the sig-
nal indicating the dial lower attitude (flat attitude) output-
ted by the attitude sensor 610 is outputted (step S125).
[0273] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 344 outputs a signal for driving to ac-
celerate the motors to the drive control portion 328.
When the drive control portion 328 inputs the signal out-
putted by the output determining portion 344, the drive
control portion 328 operates the hour motor drive portion
320, drives to accelerate the hour motor 210 until the
hour hand 230 reaches a position indicating current
time, operates the minute motor drive portion 322 and
drives to accelerate the minute motor 240 until the
minute hand 260 reaches a position indicating current
time (step S126).
[0274] As a result, the hour hand 230 indicates "hour"
of current time and the minute hand 260 indicates
"minute" of current time.
[0275] When the hour hand 230 and the minute hand
260 are driven to accelerate and current time is dis-
played by the hour hand 230 and the minute hand 260,
the operation returns to step 122 and normal operation
is carried out.
[0276] At step S125, when the attitude detecting por-
tion 340 determines that the analog electronic timepiece
is brought into the dial lower attitude (flat attitude), the
output determining portion 344 detects the attitude of
the analog electronic timepiece again (step S125).
[0277] Further, for example, according to the second
embodiment of the analog electronic timepiece of the
invention, in the structure shown by Fig. 15, Fig. 16, Fig.
18, the second motor 270 (second coil block 272, sec-
ond stator 274, second rotor 176) is removed and the
second display train wheel 220 (second transmission
wheel 282, second wheel 284) and the second hand 290
are removed. Further, IC 118 is not providedwith the
second motor drive portion 324.
[0278] Further, in Fig. 18, first, the analog electronic
timepiece is reset by operating the reset switch 332, by
operating the time set switch 330, the hour/minute motor
440 is operated and the hour hand 230 is set to "hour"
of current time and the minute hand 260 is set to
"minute" of current time" (step S191).
[0279] Next, the reset switch 332 is released, the

hour/minute motor 440 is operated, "hour" of current
time is displayed by the hour hand 230 and "minute" of
current time is displayed by the minute hand 260 (step
S192).
[0280] When the signal indicating the dial lower atti-
tude (flat attitude) outputted by the attitude sensor 610
is continuously outputted for a threshold of a constant
detecting time period, for example, 1 minute, the attitude
detecting portion 340 determines that the analog elec-
tronic timepiece is brought into the dial lower attitude
(flat attitude) and when the signal indicating the dial low-
er attitude (flat attitude) outputted by the attitude sensor
610 is not outputted continuously for a threshold of a
constant detecting time period, for example, 1 minute,
the attitude detecting portion 340 determines that the
analog electronic timepiece is not brought into the dial
lower attitude (flat attitude) (step S193).
[0281] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is brought in-
to the dial lower attitude (flat attitude), the output deter-
mining portion 424 outputs a signal for stopping driving
the motors to the drive control portion 428. When the
drive control portion 428 inputs a signal outputted by the
output determining portion 424, the drive control portion
428 stops driving the hour/minute motor 440 by the hour/
minute motor drive portion 420 (step S194) .
[0282] As a result, the hour/minute motor 440 stops
operating, the hour hand 230 is stopped at a position
indicated thereby and the minute hand 260 is stopped
at a position indicated thereby.
[0283] The output determining portion 424 inputs a
signal with regard to current time outputted by the time
measuring portion 314 and measures a difference be-
tween current time and time at which the hour hand 230
and the minute hand 260 are stopped.
[0284] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), after elapse of
a constant time interval, operation of step S193 is car-
ried out again.
[0285] After stopping operating the hour/minute motor
440, the attitude detecting portion 340 determines
whether the signal indicating the dial lower attitude (flat
attitude) outputted by the attitude sensor 610 is output-
ted (step S195).
[0286] When the attitude detecting portion 340 deter-
mines that the analog electronic timepiece is not brought
into the dial lower attitude (flat attitude), the output de-
termining portion 424 outputs a signal for driving to ac-
celerate the motors to the drive control portion 428.
When the drive control portion 428 inputs the signal out-
putted by the output determining portion 424, the drive
control portion 428 operates the hour/minute motor
drive portion 420 and drives to accelerate the hour/
minute motor 440 until the hour hand 230 reaches a po-
sition indicating current time and the minute hand 260
reaches a position indicating current time (step S196).
[0287] As a result, the hour hand 230 indicates "hour"
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of current time and the minute hand 260 indicates
"minute" of current time.
[0288] When the hour hand 230 and the minute hand
260 are driven to accelerate and current time is dis-
played by the hour hand 230 and the minute hand 260,
the operation returns to step 192 and the normal oper-
ation is carried out.
[0289] At step S195, when the attitude determining
portion 340 determines that the analog electronic time-
piece is brought into the dial lower attitude (flat attitude),
the output determining portion 424 detects attitude of
the analog electronic timepiece again (step S195).
[0290] According to the constitution, for example, as-
suming that the analog electronic timepiece is removed
from the arm and is brought into the dial lower attitude
(flat attitude) for 8 hours at night every day, power con-
sumption of the analog electronic timepiece of the in-
vention can be made about 2/3 of power consumption
of the conventional analog electric timepiece. There-
fore, according to the analog electronic timepiece of the
invention, even in the structure which is not provided
with the second hand, when a battery having dimen-
sions and shape the same as those of the conventional
analog electronic timepiece is used, battery life can be
made about 1.5 times as much as that of the conven-
tional analog electronic timepiece.

(4) Effect of the Invention

[0291] As has been explained above, according to the
analog electronic timepiece of the invention, operation
of the motors is constituted to control in correspondence
with the attitude of the analog electronic timepiece.
Therefore, the analog electronic timepiece of the inven-
tion can save power consumption more than the con-
ventional analog electronic timepiece.

[Industrial Applicability]

[0292] The analog electronic timepiece having the at-
titude sensor according to the invention is suitable for
realizing an analog electronic timepiece having small
power consumption. Further, the analog electronic time-
piece having the attitude sensor according to the inven-
tion is suitable for realizing an analog electronic time-
piece which is small-sized and thin and having long bat-
tery type.

Claims

1. An analog electronic timepiece characterized in an
analog electronic timepiece comprising:

a plurality of motors;
a plurality of display members (230, 260, 290)
operated by rotation of the plurality of motors
for displaying time information;

an attitude sensor (610) for detecting an atti-
tude of the analog electronic timepiece; and
an attitude detecting portion (340) for detecting
the attitude of the analog electronic timepiece
based on an output signal of the attitude sensor
(610);

wherein operation of the rotation of the plural-
ity of motors is controlled based on an output signal
of the attitude detecting portion (340).

2. The analog electronic timepiece according to Claim
1, characterized in further comprising a drive con-
trol portion (328) for controlling the operation of the
rotation of the plurality of motors and an output de-
termining portion (344) for operating the drive con-
trol portion (328) based on the output signal of the
attitude detecting portion (340).

3. The analog electronic timepiece according to Claim
1 or Claim 2, characterized in that the plurality of
motors include an hour motor (210), a minute motor
(240) and a second motor (270);

wherein an hour display train wheel (220) is
rotated by driving the hour motor (210) and "hour"
is displayed by an hour hand (230);

wherein a minute display train wheel (250) is
rotated by driving the minute motor (240) and
"minute" is displayed by a minute hand (260);

wherein a second display train wheel (280) is
rotated by driving a second motor (270) and "sec-
ond" is displayed by a second hand (290);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the hour motor (210), the minute motor (240)
and the second motor (270) are stopped, further
comprising:

an output determining portion (344) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the hour hand (230), the
minute hand (260) and the second hand (290)
are stopped; and
when the attitude detecting portion (340) deter-
mines that the analog electronic timepiece is
not brought into the previously determined atti-
tude, by operating the output determining por-
tion (344) based on a signal outputted by the
attitude detecting portion (340), thehourmotor
(210) is driven to accelerate to reach a position
at which the hour hand (230) indicates the cur-
rent time, the minute motor (240) is driven to
accelerate to reach a position at which the
minute hand (260) indicates the current time
and the second motor (270) is driven to accel-
erate to reach a position at which the second
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hand (290) indicates the current time.

4. The analog electronic timepiece according to Claim
1 or Claim 2, characterized in that the plurality of
motors include an hour motor (210), a minute motor
(240) and a second motor (270);

wherein an hour display train wheel (220) is
rotated by driving the hour motor (210) and "hour"
is displayed by an hour hand (230);

wherein a minute display train wheel (250) is
rotated by driving the minute motor (240) and
"minute" is displayed by a minute hand (260);

wherein a second display train wheel (280) is
rotated by driving a second motor (270) and "sec-
ond" is displayed by a second hand (290);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the second motor (270) is stopped, further
comprising:

an output determining portion (344) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the second hand (290)
is stopped; and

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is not brought into the previously determined
attitude, by operating the output determining portion
(344) based on a signal outputted by the attitude
detecting portion (340), the second motor (270) is
driven to accelerate to reach a position at which the
second hand (290) indicates the current time.

5. The analog electronic timepiece according to Claim
1 or Claim 2, characterized in that the plurality of
motors include an hour motor (210), a minute motor
(240) and a second motor (270);

wherein an hour display train wheel (220) is
rotated by driving the hour motor (210) and "hour"
is displayed by an hour hand (230);

wherein a minute display train wheel (250) is
rotated by driving the minute motor (240) and
"minute" is displayed by a minute hand (260);

wherein a second display train wheel (280) is
rotated by driving a second motor (270) and "sec-
ond" is displayed by a second hand (290);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the minute motor (240) and the second motor
(270) are stopped, further comprising:

an output determining portion (344) for input-
ting a signal with regard to current time and
measuring a difference between the current

time and time at which the minute hand (260)
and the second hand (290) are stopped;

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is not brought into the previously determined
attitude, by operating the output determining portion
(344) based on a signal outputted by the attitude
detecting portion (340), the minute motor (240) is
driven to accelerate to reach a position at which the
minute hand (260) indicates the current time and
the second motor (270) is driven to accelerate to
reach a position at which the second hand (290) in-
dicates the current time.

6. The analog electronic timepiece according to any
one of Claim 3 through Claim 5, characterized in
further comprising a date wheel (170) rotated by ro-
tation of the time display train wheel (220).

7. The analog electronic timepiece according to Claim
1 or Claim 2, characterized in that the plurality of
motors include an hour/minute motor (440) and a
second motor (270);

wherein a minute display train wheel (450) is
rotated by driving the hour/minute motor (440),
"minute" is displayed by a minute hand (260), a
minute train wheel (460) is rotated by rotating the
minute display train wheel (250) and "hour" is dis-
played by the hour hand (230);

wherein the second display train wheel (280)
is rotated by driving the second motor (270) and
"second" is displayed by the second hand (290);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the hour/minute motor (440) and the second
motor (270) are stopped, further comprising:

an output determining portion (424) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the hour hand (230), the
minute hand (260) and the second hand (290)
are stopped; and

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is not brought into the previously determined
attitude, by operating the output determining portion
(440) based on a signal outputted by the attitude
detecting portion (340), the hour/minute motor
(440) is driven to accelerate to reach a position at
which the hour hand (230) and the minute hand
(260) indicate the current time and the second mo-
tor (270) is driven to accelerate to reach a position
at which the second hand (290) indicates the cur-
rent time.
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8. The analog electronic timepiece according to Claim
1 or Claim 2, characterized in that the plurality of
motors include an hour/minute motor (440) and a
second motor (270);

wherein a minute display train wheel (450) is
rotated by driving the hour/minute motor (440),
"minute" is displayed by a minute hand (260), a
minute train wheel (460) is rotated by rotating the
minute display train wheel (250) and "hour" is dis-
played by the hour hand (230);

wherein the second display train wheel (280)
is rotated by driving the second motor (270) and
"second" is displayed by the second hand (290);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the second motor (270) is stopped, further
comprising:

an output determining portion (424) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the second hand (290)
is stopped; and

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is not brought into the previously determined
attitude, by operating the output determining portion
(424) based on a signal outputted by the attitude
detecting portion (340), the second motor (270) is
driven to accelerate to reach a position at which the
second hand (290) indicates the current time.

9. The analog electronic timepiece according to Claim
7 or Claim 8, characterized in further including a
date wheel (170) rotated by rotation of the minute
train wheel (460).

10. The analog electronic timepiece according to any
one of Claim 3 through Claim 9, characterized in
that the previously determined attitude is an atti-
tude by which a dial is directed to a lower side.

11. The analog electronic timepiece according to any
one of Claim 3 through Claim 10, characterized in
that a step of determining that the analog electronic
timepiece is brought into the previously determined
attitude by the attitude detecting portion (340) is de-
termined with a threshold of a constant detecting
time period as a reference.

12. The analog electronic timepiece according to any
one of Claim 3 through Claim 10, characterized in
that a step of determining that the analog electronic
timepiece is not brought into the previously deter-
mined attitude by the attitude detecting portion
(340) is determined with a threshold of a constant

detecting time period as a reference.

13. The analog electronic timepiece according to any
of Claim 3 through Claim 12, characterized in that
the step of determining that the analog electronic
timepiece is brought into the previously determined
attitude by the attitude detecting portion (340) is de-
termined by detecting that the signal outputted by
the attitude sensor (610) is outputted by a previous-
ly determined number of times during a constant
time period.

14. The analog electronic timepiece according to any
one of Claim 3 through Claim 12, characterized in
that the step of determining that the analog elec-
tronic timepiece is not brought into the previously
determined attitude by the attitude detecting portion
(340) is determined by detecting that the signal out-
putted by the attitude sensor (610) is outputted by
a previously determined number of times during a
constant time period.

15. An analog electronic timepiece characterized in an
analog electronic timepiece comprising:

one or more of motors;
display members (230, 260) operated by rota-
tion of one or more of the motors for displaying
time information;
an attitude sensor (610) for detecting an atti-
tude of the analog electronic timepiece; and
an attitude detecting portion (340) for detecting
the attitude of the analog electronic timepiece
based on an output signal of the attitude sensor
(610);

wherein operation of the rotation of one or
more of the motors is controlled based on an output
signal of the attitude detecting portion (340).

16. The analog electronic timepiece according to Claim
1, characterized in further comprising a drive con-
trol portion (328) for controlling the operation of the
rotation of one or more of the motors and an output
determining portion (344) for operating the drive
control portion (328) based on the output signal of
the attitude detecting portion (340).

17. The analog electronic timepiece according to Claim
15 or Claim 16, characterized in that one or more
of the motors include an hour motor (210) and a
minute motor (240);

wherein the hour display train wheel (220) is
rotated by driving the hour motor (210) and "hour"
is displayed by an hour hand (230);

wherein a minute display train wheel (250) is
rotated by driving the minute motor (240) and
"minute" is displayed by a minute hand (260);
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wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the hour motor (210) and the minute motor
(240) are stopped, further comprising:

an output determining portion (344) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the hour hand (230) and
the minute hand (260) are stopped; and

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is not brought into the previously determined
attitude, by operating the output determining portion
(344) based on the signal outputted by the attitude
detecting portion (340), the hour motor (210) is driv-
en to accelerate to reach a position at which the
hour hand (230) indicates the current time and the
minute motor (240) is driven to accelerate to reach
a position at which the minute hand (260) indicates
the current time.

18. The analog electronic timepiece according to Claim
15 or Claim 16, characterized in that one or more
of the motors include an hour/minute motor (440);

wherein a minute display train wheel (450) is
rotated by driving the hour/minute motor (440),
"minute" is displayed by a minute hand (260), a
minute train wheel (460) is rotated by rotating the
minute display train wheel (250) and "hour" is dis-
played by an hour hand (230);

wherein when the attitude detecting portion
(340) determines that the analog electronic time-
piece is brought into a previously determined atti-
tude, the hour/minute motor (440) is stopped, fur-
ther comprising:

an output determining portion (424) for input-
ting a signal with regard to current time and
measuring a difference between the current
time and time at which the hour hand (230) and
the minute hand (260) are stopped; and

wherein when the attitude detecting portion (340)
determines that the analog electronic timepiece is
not brought into the previously determined attitude,
by operating the output determining portion (424)
based on a signal outputted by the attitude detect-
ing portion (340), the hour/minute motor (440) is
driven to accelerate to reach a position at which the
hour hand (230) and the minute hand (260) indicate
the current time.
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