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(54) Analog electronic timepiece having train wheel setting lever

(57) To provide a small-sized and thin analog elec-
tronic timepiece having a mechanism capable of firmly
setting a train wheel for rotating a small second hand.
An analog electronic timepiece includes a main plate,
bridge members time information indicating wheels ro-
tated about the centre of a main plate center, a small
second wheel (434) rotated about a centre which is lo-
cated outside the centre of the movement, a hand set-
ting stem (110), a switching apparatus and a dial. The

analog electronic timepiece includes a reset lever (140')
constituted to be able to rotate by operating the switch-
ing apparatus when the hand setting stem (110) is pulled
out to a first stage and a train wheel setting lever (440)
constituted to linearly move based on rotation of the re-
set lever (140'). In a state of pulling out the hand setting
stem (110) to the first stage, a train wheel setting lever
(440) can set rotation of the small second wheel (434)
or other wheel provided to rotate the small second
wheel.
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Description

[0001] The present invention relates to an analog
electronic timepiece having a train wheel setting lever.
Particularly, the invention relates to an analog chrono-
graph electronic timepiece having a movement consti-
tuted to be able to arrange a chronograph second hand
at a center of a movement and to be able to arrange the
chronograph second hand at a position other than the
center of the movement in an analog electronic time-
piece in which the movement includes a train wheel set-
ting lever. Further, the invention relates to an analog
electronic timepiece having a movement including a mo-
tor and a train wheel for operating a small second hand
in which the movement includes the train wheel setting
lever.
[0002] Generally, a movement (machine body includ-
ing a drive portion) of an analog electronic timepiece in-
cludes a main plate constituting a base plate of the
movement. In an analog electronic timepiece in both
sides of the main plate, a side having a dial is referred
to as "back side" and a side thereof opposed to the side
having the dial is referred to as "surface side" of the
movement. A train wheel integrated to "surface side" of
the movement is referred to as "surface train wheel" and
a train wheel integrated to "back side" of the movement
is referred to as "back train wheel".
[0003] The "surface side" of the movement is ar-
ranged with a battery, a circuit block, a motor, the sur-
face train wheel and the like. Generally, the surface train
wheel includes a fifth wheel & pinion, a second wheel &
pinion, a third wheel & pinion and a center wheel & pin-
ion (minute wheel & pinion) and the like. Generally, the
motor is constituted by a step motor and includes a coil
block, a stator and a rotor. In the analog electronic time-
piece, the train wheel is rotated by driving the rotor. The
rotor includes a rotor magnet and a rotor pinion (indicat-
ing a portion other than the rotor magnet in the rotor, the
same as follows).
[0004] The "back side" of the movement is arranged
with the back train wheel and the like. Generally, the
back train wheel includes a setting wheel, an hour
wheel, a minute wheel and the like. Further, a switching
apparatus is arranged at the "surface side" or the "back
side" of the movement. Generally, the switching appa-
ratus includes a setting lever, a yoke, a yoke holder and
the like. Further, as a hand setting mechanism, a hand
setting stem, a clutch wheel, a setting wheel and the like
are provided. The analog electronic timepiece is consti-
tuted such that when the step motor is operated, the
train wheel is rotated by rotation of the rotor, "hour" of
current time is indicated by an hour hand and "minute"
of current time is indicated by a minute hand.
[0005] Further, an analog chronograph timepiece is
constituted such that when the step motor is operated,
the train wheel is rotated by rotation of the rotor, "second
in elapse time" is indicated by a chronograph second
hand, "minute in elapse time" is indicated by a chrono-

graph minute hand, "second in elapse time" is indicated
by a chronograph second hand and "hour in elapse
time" is indicated by a chronograph hour hand. Further,
there is also known an analog chronograph timepiece
in which "time measured by a unit of one tenth second
in elapse time" is indicated by one tenth chronograph
second hand and/or "time measured by a unit of one
fifth second in elapse time" is indicated by a one fifth
chronograph second hand.
[0006] An electronic timepiece disclosed in JP-A-
63-149586 is arranged with a motor and a train wheel
for indicating time at a central portion of a movement
and arranged with a motor and a train wheel for operat-
ing a five hundredth chronograph second hand, a motor
and a train wheel for operating a chronograph second
hand and a motor and a train wheel for operating a
chronograph minute hand at an outer peripheral portion
of the movement at intervals of about 90 degrees.
[0007] According to an electronic timepiece with
chronograph disclosed in JP-A-61-83992, a second
hand arranged with a rotation center at a central portion
of a movement is made to indicate normal time and
chronograph time by operating an outside operating
member. Further, a train wheel for driving a second hand
is constituted to operate a chronograph minute hand
and a chronograph hour hand.
[0008] A chronograph timepiece disclosed in JP-A-
55-160890 is provided with a chronograph second hand
arranged with a rotation center thereof at a central por-
tion of a movement, a chronograph minute hand ar-
ranged with a rotation center thereof in a 9 o'clock di-
rection of a dial and a chronograph hour hand arranged
with a rotation center thereof in a 12 o'clock direction of
the dial. Further, and a motor and a wheel train for op-
erating the chronograph second hand, a motor and a
train wheel for operating the chronograph minute hand
and a motor and train wheel for operating the chrono-
graph hour hand are arranged at an outer peripheral
portion of the movement.
[0009] A chronograph timepiece disclosed in JP-A-
55-7662 is provided with a timepiece mechanism for op-
erating an indicator for indicating time and a chrono-
graph mechanism for operating a chronograph hand.
According to the chronograph timepiece, a rotation cent-
er of a chronograph second hand is arranged at a central
portion of a movement and a rotation center of a second
hand for timepiece is arranged at a middle of the central
portion and an outer peripheral portion of the movement.
[0010] The conventional analog electronic timepiece
arranged with a small second hand at a position other
than a center of the movement poses a problem that it
is difficult to arrange a train wheel setting lever for setting
a train wheel for operating the small second hand at in-
side of the movement.
[0011] Further, particularly, in the case of the conven-
tional analog chronograph timepiece, according to a
chronograph timepiece having a structure arranged with
a chronograph second hand at a center of a movement
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(hereinafter, referred to as "center chronograph time-
piece") and a chronograph timepiece having a structure
arranged with a chronograph second hand at a position
other than the center of the movement (hereinafter, re-
ferred to as "side chronograph timepiece", dimensions,
shapes and arrangements of parts constituting the re-
spective movements, particularly, main plates, bridge
members (train wheel bridges or the like), step motors
and train wheels are quite different from each other.
[0012] Therefore, according to the conventional ana-
log chronograph timepiece, when the "center chrono-
graph timepiece" and the "side chronograph timepiece"
are fabricated, the respective movements need to de-
sign quite separately from each other and the respective
movements need to fabricate by quite separate steps.
Therefore, train wheel setting levers need to design
quite separately for the respective movements to there-
by pose a problem that steps of fabricating the move-
ments become complicated and numbers of steps of
fabricating the movements are increased.
[0013] An object of the invention is to provide a small-
sized and thin analog electronic timepiece having a
small second hand having a rotation center thereof at a
position other than a center of a movement and having
a mechanism capable of firmly setting a train wheel for
rotating the small second hand.
[0014] Other object of the invention is to provide a
small-sized and thin analog electronic timepiece having
a mechanism capable of firmly setting a train wheel for
rotating a small second hand in a structure constituted
to be able to arrange a chronograph second hand at a
center of a movement and to be able to arrange a chron-
ograph second hand at a position other than the center
of the movement and arranged with the small second
hand at a position other than the center of the movement
particularly in an analog chronograph timepiece.
[0015] The invention is characterized in an analog
electronic timepiece including a main plate constituting
a base plate of a movement, a bridge member for sup-
porting a part constituting the movement, a time infor-
mation indicating wheel rotated with a main plate center
of the main plate as a rotation center for indicating time
information, a small second wheel rotated with a posi-
tion other than a center of the movement as a rotation
center, a hand setting stem for correcting to indicate the
time information, a switching apparatus for switching a
position of the hand setting stem and a dial for indicating
the time information, including a reset lever constituted
to be able to rotate by operating the switching apparatus
when the hand setting stem is pulled out from a zero
stage to a first stage, and a train wheel setting lever con-
stituted to linearly move based on rotation of the reset
lever when the hand setting stem is pulled out from the
zero stage to the first stage, wherein the train wheel set-
ting lever is constituted to be able to set rotation of the
small second wheel or other wheel provided to rotate
the small second wheel.
[0016] According to the constitution, the train wheel

setting lever is linearly moved and therefore, a setting
portion of the train wheel setting lever is brought into
contact with a wheel to be set by being operated from a
direction orthogonal to the wheel. Therefore, when the
train wheel setting lever sets the wheel to be set, there
is rarely a concern of rotating the wheel to be set by the
train wheel setting lever.
[0017] According to the analog electronic timepiece
of the invention, the train wheel setting lever can be ar-
ranged not to overlap a part attached with a hand, that
is, the time information indicating wheel and the small
second wheel. According to the constitution, since the
train wheel setting lever is arranged not to overlap the
part attached with the hand and therefore, a thickness
of the electronic timepiece can be thinned.
[0018] Further, according to the analog electronic
timepiece of the invention, the train wheel setting lever
can also be arranged to overlap the small second wheel.
According to the constitution, the train wheel setting le-
ver is arranged to overlap the small second wheel and
therefore, the size of the electronic timepiece can be re-
duced.
[0019] According to the analog electronic timepiece
of the invention, it is preferable that the reset lever in-
cludes a reset conduction spring for carrying out a re-
setting operation, a train wheel setting lever holding por-
tion for holding the train wheel setting lever and an op-
eration spring for operating the train wheel setting lever.
According to the constitution, the resetting operation
and the setting operation can firmly be carried out by the
two parts.
[0020] It is preferable for the analog electronic time-
piece of the invention that a main plate reference vertical
axis line passing the main plate center and in parallel
with a center axis line of the hand setting stem and a
main plate reference horizontal axis line passing the
main plate center and orthogonal to the main plate ref-
erence vertical axis line are defined at the main plate,
wherein the main plate is provided with a first region dis-
posed on one side of the main plate reference vertical
axis line and on a side of the main plate reference hor-
izontal axis line proximate to the hand setting stem, the
main plate is provided with a second region disposed
on other side of the main plate reference vertical axis
line and on the side of the main plate reference horizon-
tal axis line proximate to the hand setting stem, the main
plate is provided with a third region disposed on the oth-
er side of the main plate reference vertical axis line on
which the second region is present and on a side of the
main plate reference horizontal axis line remote from the
hand setting stem and the main plate is provided with a
fourth region disposed on the one side of the main plate
reference vertical axis line on which the first region is
present and on the side of the main plate reference hor-
izontal axis line remote from the hand setting stem, a
rotation center of the small second wheel is arranged at
a position above the main plate reference horizontal axis
line, above a boundary between the first region and the
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fourth region and between the main plate center and an
outer shape portion of the main plate, a rotation center
of the reset lever is arranged at the second region, por-
tions of the train wheel setting lever and the reset lever
which are brought into contact with each other are ar-
ranged at the first region, and a portion of a setting por-
tion of the train wheel setting lever to be brought into
contact with a wheel to be set is arranged at the fourth
region. By the constitution, the small-sized and thin an-
alog electronic timepiece having the train wheel setting
lever operated firmly can be realized.
[0021] Further, according to the invention, it is prefer-
able for the analog electronic timepiece that the train
wheel setting lever includes two of guide window por-
tions, the main plate includes two of guide pins for guid-
ing the train wheel setting lever, the guide window por-
tions of the train wheel setting lever are respectively
constituted to be guided by the guide pins of the main
plate, the train wheel setting lever is integrated to the
main plate to be able to move linearly relative to the main
plate and one of the guide pins is arranged at the first
region and other thereof is arranged at the fourth region.
[0022] Further, the invention is characterized in an an-
alog electronic timepiece, wherein the main plate in-
cludes bearing portions of a rotor and a train wheel used
for fabricating a "center chronograph timepiece" by us-
ing the movement and bearing portions of a rotor and a
train wheel used in fabricating a "side chronograph time-
piece" by using the movement, the bridge member in-
cludes bearing portions of the rotor and the train wheel
used in fabricating the "center chronograph timepiece"
by using the movement and bearing portions of the rotor
and the train wheel used in fabricating the "side chron-
ograph timepiece" by using the movement, the rotor and
the train wheel used in fabricating the "center chrono-
graph timepiece" are integrated to be able to rotate rel-
ative to the bearing portions of the main plate and the
bearing portions of the bridge member, the time infor-
mation is constituted to indicate by a time indicating
member rotated with the main plate center as a rotation
center and other time indicating member rotated with a
position between the main plate center and an outer
shape portion of the main plate as a rotation center, a
measurement result of a chronograph is constituted to
indicate by a chronograph indicating member rotated
with the main plate center as a rotation center and other
chronograph indicating member rotated with a position
between the main plate center and the outer shape por-
tion of the main plate as a rotation center, including a
reset lever constituted to be able to rotate by operating
the switching apparatus when the hand setting stem is
pulled out from a zero stage to a first stage, and a train
wheel setting lever constituted to move linearly based
on rotation of the reset lever when the hand setting stem
is pulled out from the zero stage to the first stage, the
train wheel setting lever is constituted to be able to set
rotation of a wheel in a train wheel provided for rotating
the other time indicating member.

[0023] It is preferable for the analog electronic time-
piece of the invention that the train wheel setting lever
includes two of guide window portions, the main plate
includes two of guide pins for guiding the train wheel
setting lever, the guide window portions of the train
wheel setting lever are respectively constituted to be
guided by the guide pins of the main plate, the train
wheel setting lever is integrated to the main plate to be
able to move linearly relative to the main plate and one
of the guide pins is arranged at the first region and other
thereof is arranged at the fourth region.
[0024] Embodiments of the invention will now be de-
scribed by way of further example only and with refer-
ence to the accompanying drawings, in which:

Fig. 1 is a plane view showing an outline shape by
viewing a movement of a side chronograph time-
piece from a surface side according to an embodi-
ment of an analog electronic timepiece of the inven-
tion (in Fig. 1, illustration of portions of parts are
omitted and bridge members are indicated by im-
aginary lines);
Fig. 2 is an outline partial sectional view showing a
motor and a portion of a train wheel of the move-
ment of the side chronograph timepiece according
to the embodiment of the analog electronic time-
piece of the invention;
Fig. 3 is an outline partial sectional view showing a
battery and a portion of the train wheel of the move-
ment of the side chronograph timepiece according
to the embodiment of the analog electronic time-
piece of the invention;
Fig. 4 is a plane view showing an outline shape by
viewing a main plate from a surface side according
to the embodiment of the analog electronic time-
piece of the invention (in Fig. 4, illustration of a
shape of a portion of the main plate is omitted;
Fig. 5 is a plane view showing an outline shape by
viewing a train wheel bridge (A) and a train wheel
bridge (B) from a surface side according to the em-
bodiment of the chronograph timepiece of the in-
vention (in Fig. 5, illustration of shape of portions of
the train wheel bridge (A) and the train wheel bridge
(B) is omitted);
Fig. 6 is a plane view showing an outline shape by
viewing a back train wheel bridge from a back side
(a side of the main plate) according to the embodi-
ment of the analog electronic timepiece of the in-
vention (in Fig. 6, illustration of a shape of a portion
of the back train wheel bridge is omitted);
Fig. 7 is a block diagram of the motor and the train
wheel bridge of the movement of the side chrono-
graph timepiece according to the embodiment of
the analog electronic timepiece of the invention;
Fig. 8 is a plane view showing an outline shape of
a complete of the side chronograph timepiece ac-
cording to the embodiment of the analog electronic
timepiece of the invention;
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Fig. 9 is a plane view showing an outline shape by
viewing a movement of a center chronograph time-
piece from a surface side according to an embodi-
ment of an analog electronic timepiece of the inven-
tion (in Fig. 9, portions of parts are omitted);
Fig. 10 is an outline partial sectional view showing
a motor and a portion of a train wheel of a movement
of the center chronograph timepiece according to
the embodiment of the analog electronic timepiece
of the invention;
Fig. 11 is an outline partial sectional view showing
a battery and a portion of the train wheel of the
movement of the center chronograph timepiece ac-
cording to the embodiment of the analog electronic
timepiece of the invention;
Fig. 12 is a block diagram of the motor and the train
wheel of the movement of the center chronograph
timepiece according to the embodiment of the ana-
log electronic timepiece of the invention;
Fig. 13 is a plane view showing an outline shape of
a complete of the center chronograph timepiece ac-
cording to the embodiment of the analog electronic
timepiece of the invention;
Fig. 14 is a plane view showing an outline arrange-
ment of the motor and the train wheel of the move-
ment of the side chronograph timepiece according
to the embodiment of the analog electronic time-
piece of the invention (in Fig. 14, illustration of por-
tions of parts is omitted);
Fig. 15 is a plane view showing an outline arrange-
ment of a motor and a train wheel of a movement
of a side chronograph timepiece according to other
embodiment of an analog electronic timepiece of
the invention (in Fig. 15, illustration of portions of
parts are omitted);
Fig. 16 is a plane view showing an outline arrange-
ment of a motor and a train wheel in the movement
of the center chronograph timepiece according to
the embodiment of the analog electronic timepiece
of the invention (in Fig. 16, illustration of portions of
parts is omitted);
Fig. 17 is a plane view showing an outline arrange-
ment of a motor and a train wheel in a movement
of a center chronograph timepiece according to oth-
er embodiment of an analog electronic timepiece of
the invention (in Fig. 17, illustration of portions of
parts is omitted);
Fig. 18 is a plane view showing an outline arrange-
ment of a first type of a train wheel setting lever and
a time indicating train wheel in the movement of a
side chronograph timepiece according to an em-
bodiment of an analog electronic timepiece of the
invention (in Fig. 18, illustration of portions of parts
is omitted);
Fig. 19 is a partial sectional view showing an outline
structure of the first type of the train wheel setting
lever, a hand setting stem and a reset lever in the
movement of the side chronograph timepiece ac-

cording to the embodiment of the analog electronic
timepiece of the invention;
Fig. 20 is a partial sectional view showing an outline
structure of the first type of the train wheel setting
lever, the reset lever and an intermediate small sec-
ond wheel (B) in the movement of the side chrono-
graph timepiece according to the embodiment of
the analog electronic timepiece of the invention;
Fig. 21 is a partial sectional view showing an outline
structure of a setting lever, a minute wheel, the reset
lever and a 1/5 CG intermediate wheel (B) in the
movement of the side chronograph timepiece ac-
cording to the embodiment of the analog electronic
timepiece of the invention;
Fig. 22 is a plane view showing an outline arrange-
ment of a second type of a train wheel setting lever
and a time indicating train wheel in a movement of
a side chronograph timepiece according to an em-
bodiment of the analog electronic timepiece of the
invention (in Fig. 22, illustration of portions of parts
is omitted);
Fig. 23 is a plane view showing an outline arrange-
ment of a third type of a train wheel setting lever
and a time indicating train wheel in a movement of
a side chronograph timepiece according to an em-
bodiment of the analog electronic timepiece of the
invention (in Fig. 23, illustration of portions of parts
is omitted); and
Fig. 24 is a plane view showing an outline arrange-
ment of a fourth type of a train resetting lever and
a time indicating train wheel in a movement of a side
chronograph timepiece according to an embodi-
ment of the analog electronic timepiece of the in-
vention (in Fig. 24, illustration of portions of parts is
omitted).

[0025] A mode for carrying out the invention will be
explained as follows.

(1) First Embodiment

[0026] A first embodiment of an analog electronic
timepiece according to the invention will be explained
as follows. The first embodiment of the invention is a
"side chronograph timepiece" of a center three hands
type, that is, an analog chronograph timepiece having
a structure arranged with a chronograph second hand
at a position other than a center of a movement and ar-
ranged with a second hand indicating time at the center
of the movement.

(1·1) Total constitution of movement and definition of
technical term

[0027] First, a total constitution of a movement of an
analog chronograph timepiece according to the inven-
tion will be explained. In reference to Fig. 1 through Fig.
3, an analog chronograph timepiece according to the in-
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vention is provided with a movement 100. The move-
ment 100 includes a main plate 102 constituting a base
plate thereof. According to the embodiment of the inven-
tion, an outer shape of the main plate 102 is substantially
circular. Further, the outer shape of the main plate 102
may be other shape of a quadrangular shape, a polyg-
onal shape, an elliptical shape or the like. It is preferable
that the outer shape of the main plate 102 is a circular
shape in which a portion of the outer shape is cut as
shown by Fig. 1.
[0028] According to the Embodiment of the invention,
a motor, a surface train wheel portion (including a motor
for driving a surface train wheel and a surface train
wheel), a battery, a circuit block, and a switching appa-
ratus are arranged in the movement 100 on a side op-
posed to a side having a dial 104 with the main plate
102 as a reference, that is, on a surface side of the
movement 102 (main plate 102). A back train wheel
bridge 108 is arranged on the side having the dial 104
with the main plate 102 as a reference.
[0029] The switching apparatus includes a hand set-
ting stem 110 for correcting time information, a clutch
wheel 132 capable of rotating a setting wheel 130 by
rotation of the hand setting stem 110, a setting lever 134
and a yoke 136. The movement 100 is formed with an
irregular portion of the yoke 136 to be able to pull the
hand setting stem 110 to a first stage. By spring force of
a spring portion of the yoke 136, the irregular portion of
the yoke 136 is pressed to a side face of a front end
portion of the setting lever 134. By the constitution, a
position of the setting lever 134 is determined, further,
setting weight of the hand setting stem 110 is set.
[0030] According to an analog chronograph time-
piece, in assuming a state of attaching the dial 104 to
the movement 100, a direction directed from a center
300 of the movement 100 to a 12 o'clock graduation of
the dial 104 is referred to as "12 o'clock direction" (indi-
cated as "12H" in Fig. 1), a direction directed from the
center 300 of the movement 100 to a 3 o'clock gradua-
tion of the dial is referred to as a "3 o'clock direction"
(indicated in Fig. 1 as "3H"), a direction directed from
the center 300 of the movement 100 to a 6 o'clock grad-
uation of the dial is referred to as "6 o'clock direction"
(indicated in Fig. 1 as "6H") and a direction directed from
the center 300 of the movement 100 to a 9'clock grad-
uation of the dial is referred to as "9 o'clock direction"
(indicated in Fig. 1 as "9H").
[0031] The hand setting stem 110 is rotatably integrat-
ed to the main plate 102. A rotation axis line of the hand
setting stem 110 is arranged to coincide with a straight
line directed from the center 300 of the movement 100
to "3 o'clock direction".
[0032] In Fig. 1, at the main plate 102, a main plate
reference vertical axis line 302 passing a rotation center
300 (hereinafter, referred to as "main plate center 300")
of a center wheel & pinion for side 224 and in parallel
with a center axis line of the hand setting stem 110 and
a main plate reference horizontal axis line 304 passing

the main plate center 300 and orthogonal to the main
plate reference vertical axis line 302 are defined. At the
main plate 102, a first region 310 is provided to dispose
at a position on one side of the main plate reference ver-
tical axis line 302 and on a side of the main plate refer-
ence horizontal axis line 304 proximate to the hand set-
ting stem 110. At the main plate 102, a second region
320 is provided to dispose at a position on other side of
the main plate reference vertical axis line 302 and on
the side of the main plate reference horizontal axis line
304 proximate to the hand setting stem 110. At the main
plate 102, a third region 330 is provided to dispose at a
position on the other side of the main plate reference
vertical axis line 302 where the second region 320 is
present and on a side of the main plate reference hori-
zontal axis line 304 remote from the hand setting stem
110. At the main plate 102, a fourth region 340 is pro-
vided to dispose at a position on the one side of the main
plate reference vertical axis line 302 where the first re-
gion is present and on the side of the main plate refer-
ence horizontal axis line 304 remote from the hand set-
ting stem 110.
[0033] Although in Fig. 1, the first region 310 and the
fourth region 340 are defined on the right side of the
main plate reference vertical axis line 302, as a modified
example, the first region 310 and the fourth region 340
may be defined to dispose on the left side of the main
plate reference vertical axis line 302. In this case, the
second region 320 and the third region 330 are defined
to dispose on the right side of the main plate reference
vertical axis line 302.

(1·2) Constitution of train wheel portion for indicating
time

[0034] Next, a constitution of a train wheel portion for
indicating time will be explained. The train wheel portion
for indicating time includes a train wheel driving motor
for indicating time and a train wheel for indicating time.
[0035] In reference to Fig. 1 through Fig. 3, "surface
side" of the movement 100 is arranged with a circuit
block, a battery 120, a surface train wheel portion for
side, a chronograph minute/second train wheel portion,
a 1/10 second train wheel portion, a switching apparatus
and so on. The main plate 102, a train wheel bridge (A)
106 and a train wheel bridge (B) 107 constitute support
members. A center pipe 103 is fixed to the main plate
102 with the main plate center 300 as a center axis. A
center wheel & pinion for side 224 is rotatably integrated
to a center hole of the center pipe 103. The center wheel
& pinion for side 224 includes a center wheel for side
224a and a cannon pinion for side 224b. The center
wheel for side 224a is integrated to the cannon pinion
for side 224b slippably relative to the cannon pinion for
side 224b. An outer periphery of a cylindrical portion of
the cannon pinion for side 224b is rotatably integrated
to the center hole of the center pipe 103. The center
wheel for side 224a is disposed between the main plate
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102 and the train wheel bridge 106. The center wheel
for side 224a is constituted to rotate integrally with the
cannon pinion for side 224b.
[0036] A surface train wheel portion for side includes
a surface wheel train driving motor for side, that is, a
time motor for side and an hour indicating train wheel
for side. By rotation of the time motor for side, the hour
indicating train wheel for side is rotated, "hour" in current
time is constituted to indicate by an hour hand 230,
"minute" in current time is constituted to indicate by a
minute hand 232 and "second" in current time is consti-
tuted to indicate by a second hand 234.
[0037] A crystal unit 114 and IC (integrated circuit) 116
are attached to a circuit block (not illustrated). The circuit
block is fixed to the main plate 102, the train wheel
bridge (A) 106 and the train wheel bridge (B) 107 by a
switch spring 122 via an insulating plate (not illustrated).
The battery 120 is constituted by a silver battery, a lith-
ium battery or the like to constitute a power source of
the analog chronograph timepiece. As the power source
of the analog chronograph timepiece, a chargeable sec-
ondary battery may be used or a chargeable capacitor
may be used. A crystal oscillator in the crystal unit 114
constitutes an oscillation source of the analog chrono-
graph timepiece and is oscillated at, for example, 32,768
Herz. A battery minus terminal 128 is constituted to con-
nect a cathode of the battery 120 and a minus input por-
tion of IC 116 via a minus pattern of the circuit block. In
a time indicating mode, IC (Integrated Circuit) 116 is
constituted to measure current time and operate the
time motor for side.
[0038] The time motor for side includes a time coil
block for side 242, a time stator for side 244 and a time
rotor for side, that is, a time rotor (A) 246. When a time
motor drive signal outputted by IC (Integrated Circuit)
116 is inputted to the time coil block 242, the time stator
for side 244 is magnetized to rotate the time rotor (A)
246. The time rotor (A) 246 is constituted to rotate by,
for example, 180 degrees per second. The time rotor
(A) 246 includes an upper shaft portion 246a, a lower
shaft portion 246b, a pinion portion 246c and a rotor
magnet 246d. The upper shaft portion 246a of the time
rotor (A) 246 is rotatably integrated to a time rotor (A)
upper bearing portion 106a provided at the train wheel
bridge (A) 106. The lower shaft portion 246b of the time
rotor (A) 246 is rotatably integrated to a time rotor (A)
lower bearing portion 102a provided at the main plate
102. Therefore, the time rotor (A) 246 is rotatably ar-
ranged between the train wheel bridge (A) 106 and the
main plate 102.
[0039] Based on rotation of the time rotor (A) 246, a
second wheel & pinion for side 221 is constituted to ro-
tate via rotation of a time fifth wheel & pinion for side,
that is, a time fifth wheel & pinion (A) 220. The time fifth
wheel & pinion 220 includes an upper shaft portion
220a, lower shaft portion 220b, a pinion portion 220c
and a wheel portion 220d. The wheel portion 220d of
the time fifth wheel & pinion (A) 220 is constituted to be

brought in mesh with the pinion portion 246c of the time
rotor (A) 246. The upper shaft portion 220a of the time
fifth wheel & pinion (A) 220 is rotatably integrated to a
time fifth wheel & pinion (A) upper bearing portion 106b
provided at the main wheel bridge (A) 106. The lower
shaft portion 220b of the time fifth wheel & pinion (A)
220 is rotatably integrated to a time fifth wheel & pinion
(A) lower bearing portion 102b. Therefore, the time fifth
wheel & pinion (A) 220 is rotatably arranged between
the train wheel bridge (A) 106 and the main plate 102.
[0040] The second wheel & pinion for side 221 in-
cludes an upper shaft portion 221a, an abacus bead por-
tion 221b, a pinion portion 221c and a wheel portion
221d. The wheel portion 221d of the second wheel &
pinion fourth side 221 is constituted to be brought in
mesh with the pinion portion 220c of the time fifth wheel
& pinion (A) 220. The upper shaft portion 221a of the
second wheel & pinion fourth side 221 is rotatably inte-
grated to a side second wheel & pinion upper shaft por-
tion 106c provided at the train wheel bridge (A) 106. The
abacus bead portion 221b of the second wheel & pinion
for side 221 is rotatably arranged to inside of the center
hole of the cannon pinion for side 224b. Rotation center
of the second wheel & pinion for side 221 is the main
plate center 300. The second wheel & pinion for side
221 is constituted to rotate by one rotation per minute.
The second hand 234 is attached to the second wheel
& pinion for 221. The second hand 234 constitutes a
second indicating member. As the second indicating
member, the second hand may be used, a circular disk
may be set or an indicating member of other shape in-
cluding flower or geometrical shape may be used.
[0041] A side second wheel & pinion holder spring
231 is provided to exert press force to the second wheel
& pinion for side 221.
[0042] Based on rotation of the second wheel & pinion
for side 221, the center wheel & pinion for side 224 is
constituted to rotate via rotation of a third wheel & pinion
for side 222. The third wheel & pinion for side 222 in-
cludes an upper shaft portion, a lower shaft portion, a
pinion portion 222c and a wheel portion 222d. The wheel
portion 222d of the third wheel & pinion for side 222 is
constituted to be brought in mesh with the pinion portion
221c of the second wheel & pinion for side 221. The up-
per shaft portion of the third wheel & pinion for side 222
is rotatably integrated to a side third wheel & pinion up-
per bearing portion 106d (refer to a view of the train
wheel bridge (A) 106 mentioned later) provided at the
train wheel bridge (A) 106. The lower shaft portion of the
third wheel & pinion for side 222 is rotatably integrated
to a side third wheel & pinion lower bearing portion 102d
(refer to a view of the main plate, mentioned later) pro-
vided at the main plate 102. Therefore, the third wheel
& pinion for side 222 is rotatably arranged between the
train wheel bridge (A) 106 and the main plate 102. The
center wheel & pinion for side 224 is constituted to rotate
by one rotation per hour. The minute hand 232 is at-
tached to the cannon pinion for side 224b of the center

11 12



EP 1 376 269 A2

8

5

10

15

20

25

30

35

40

45

50

55

wheel & pinion for side 224. The minute hand 232 con-
stitutes a minute indicating member. As a minute indi-
cating member, the minute hand may be used, a circular
disk may be used or an indicating member of other
shape including flowing or geometrical shape may be
used.
[0043] Based on rotation of the center wheel & pinion
for side 224, an hour wheel 228 is constituted to rotate
via rotation of a minute wheel 226. The minute wheel
226 includes an upper shaft portion 226a, a lower shaft
portion 226b, a pinion portion 226c and a wheel portion
226d. The wheel portion 226d of the minute wheel 226
is constituted to be brought in mesh with a pinion portion
of the cannon pinion for side 224b of the second wheel
& pinion for side 221. The upper shaft portion 226a of
the minute wheel 226 is rotatably integrated to a minute
wheel upper bearing portion 106e provided at the train
wheel bridge (A) 106. The lower shaft portion 226b of
the minute wheel 226 is rotatably integrated to a minute
wheel lower bearing portion 102e provided at the main
plate 102. The wheel portion 226d of the minute wheel
226 is rotatably arranged between the train wheel bridge
(A) 106 and the main plate 102. The pinion portion 226c
of the minute wheel 226 is rotatably arranged between
the main plate 102 and the back train wheel bridge 108.
[0044] The hour wheel 228 is rotatably integrated to
an outer peripheral portion of the center pipe 103. An
hour wheel wheel portion 228d of the hour wheel 228 is
rotatably arranged between the main plate 102 and the
back train wheel bridge 108. Rotation center of the hour
wheel 228 is the main plate center 300. Therefore, ro-
tation center of the hour wheel 228 and rotation center
of the center wheel & pinion for side 221 are disposed
at a position the same as that of the rotation center of
the center wheel & pinion for side 224. The hour wheel
228 is constituted to rotate by one rotation per 12 hours.
The hour hand 234 is attached to the hour wheel 228.
The hour hand 234 constitutes an hour indicating mem-
ber. As the hour indicating member, the hour hand may
be used, a circular disk may be used or an indicating
member of other shape including flower or geometrical
shape may be used.
[0045] When the hand setting stem 110 is rotated in
the state of pulling out the hand setting stem 110 to the
first stage, the clutch wheel 132 is rotated and the setting
wheel 130 is constituted to be able to rotate by rotation
of the clutch wheel 132. Further, time is constituted to
be able to set by rotating the hour wheel 226 by the set-
ting wheel 130. A reset lever 140 includes a reset con-
duction spring 140d and a train wheel setting portion
140f. In the state of pulling out the hand setting stem
110 to the first stage, the train wheel setting portion 140f
of the reset lever 140 is constituted to be able to set
rotation of the time fifth wheel & pinion (A) 220. In the
state of putting out the hand setting stem 110 to the first
stage, by conducting the reset conduction spring 140d
to a reset pattern of the circuit block, the analog chron-
ograph timepiece is constituted to be able to reset.

(1·3) Constitution of chronograph minute/second
indicating train wheel portion

[0046] Next, a constitution of a chronograph minute/
second indicating train wheel portion operated by a
chronograph measuring mode in the analog electronic
timepiece (analog chronograph timepiece) according to
the invention will be explained. The chronograph
minute/second indicating train wheel portion includes a
motor for driving a chronograph minute/second indicat-
ing train wheel and the chronograph minute/second in-
dicating train wheel.
[0047] In reference to Fig. 1, the chronograph minute/
second indicating train wheel portion includes the motor
for driving the chronograph minute/second indicating
train wheel, that is, a chronograph minute/second motor
and the chronograph minute/second indicating train
wheel. The chronograph minute/second indicating train
wheel is rotated by rotation of the chronograph minute/
second motor, "chronograph minute" in elapse time
measured in the chronograph measuring mode is con-
stituted to indicate by a chronograph minute hand and
"chronograph second" in the elapse time measured in
the chronograph measuring mode is constituted to indi-
cate by a chronograph second hand. In the chronograph
measuring mode, IC (Integrated Circuit) 116 is consti-
tuted to measure the elapse time and operate the chron-
ograph minute/second motor.
[0048] The chronograph minute/second motor in-
cludes a chronograph minute/second coil block 262, a
chronograph minute/second stator 264 and a chrono-
graph minute/second rotor 266. Dimensions and shape
of the chronograph minute/second coil block 262 can be
made the same as dimensions and shape of the time
coil block for side 242. Dimensions and shape of the
chronograph minute/second stator 264 can be made the
same as dimensions and shape of the time stator for
side 244.
[0049] When a chronograph minute/second motor
drive signal outputted by IC (Integrated Circuit) 116 is
inputted to the chronograph minute/second coil block
262, the chronograph minute/second stator 264 is mag-
netized to rotate the chronograph minute/second rotor
266. The chronograph minute/second rotor 266 is con-
stituted to rotate by, for example, 180 degrees per sec-
ond. The chronograph minute/second rotor 266 in-
cludes an upper shaft portion, a lower shaft portion, a
pinion portion and a rotor magnet. The upper shaft por-
tion of the chronograph minute/second rotor 266 is ro-
tatably integrated to a chronograph minute/second rotor
upper bearing portion 107f (refer to a view of the train
wheel bridge (B) 107, mentioned later) provided at the
train wheel bridge (B) 107. The lower shaft portion of the
chronograph minute/second rotor 266 is rotatably inte-
grated to a chronograph minute/second rotor lower
bearing portion 102f (refer to a view of the main plate,
mentioned later) provided at the main plate 102. There-
fore, the chronograph minute/second rotor 266 is ar-
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ranged rotatably between the train wheel bridge (B) 107
and the main plate 102.
[0050] Based on rotation of the chronograph minute/
second rotor 266, a chronograph minute/second fifth
wheel & pinion 250 is constituted to rotate. Based on
rotation of the chronograph minute/second fifth wheel &
pinion 250, a chronograph second intermediate wheel
(A) 251 and a chronograph minute intermediate wheel
(A) 252 are constituted to rotate. The chronograph
minute/second fifth wheel & pinion 250 includes an up-
per shaft portion, a lower shaft portion, a pinion portion
and a wheel portion. The wheel portion of the chrono-
graph minute/second fifth wheel & pinion 250 is consti-
tuted to be brought in mesh with the pinion portion of the
chronograph minute/second rotor 266. The upper shaft
portion of the chronograph minute/second fifth wheel &
pinion 250 is rotatably integrated to a chronograph
minute/second fifth wheel & pinion upper bearing por-
tion 107g (refer to a view of the train wheel bridge (B)
107, mentioned later) provided at the train wheel bridge
(B) 107. The lower shaft portion of the chronograph
minute/second fifth wheel & pinion 250 is rotatably inte-
grated to a chronograph minute/second fifth wheel &
pinion lower bearing portion 102g (refer to a view of the
main plate, mentioned later) provided at the main plate
102. Therefore, the chronograph minute-second fifth
wheel & pinion 250 is rotatably arranged between the
train wheel bridge (B) 107 and the main plate 102.
[0051] Based on rotation of the second-counter inter-
mediate wheel (A) 251, a second-counting wheel 254 is
constituted to rotate via rotation of a second-counter in-
termediate wheel (B) 253. Dimensions and shape of the
second-counter intermediate wheel (A) 251 are consti-
tuted to be the same as dimensions and shape of the
second-counter intermediate wheel (B) 253. The sec-
ond-counter intermediate wheel (A) 251 includes an up-
per shaft portion, a lower shaft portion and a wheel por-
tion. The wheel portion of the second-counter interme-
diate wheel (A) 251 is constituted to be brought in mesh
with a pinion portion of the chronograph minute/second
fifth wheel & pinion 250. The upper shaft portion of the
second-counter intermediate wheel (A) 251 is rotatably
integrated to a second-counter intermediate wheel (A)
upper bearing portion 108h (refer to a view of the back
train wheel bridge, mentioned later) provided at the back
train wheel bridge 108. The lower shaft portion of the
second-counter intermediate wheel (A) 251 is rotatably
integrated to a second-counter intermediate wheel (A)
lower bearing portion 102h (refer to a view of the main
plate, mentioned later) provided at the main plate 102.
Therefore, the second-counter intermediate wheel (A)
251 is rotatably arranged between the back train wheel
bridge 108 and the main plate 102.
[0052] The second-counter intermediate wheel (B)
253 includes an upper shaft portion, a lower shaft por-
tion and a wheel portion. The wheel portion of the sec-
ond-counter intermediate wheel (B) 253 is constituted
to be brought in mesh with the wheel portion of the sec-

ond-counter intermediate wheel (A) 251. The upper
shaft portion of the second-counter intermediate wheel
(B) 253 is rotatably integrated to a second-counter in-
termediate wheel (B) upper bearing portion 108j (refer
to a view of the back train wheel bridge, mentioned later)
provided at the back train wheel bridge 108. The lower
shaft portion of the second-counter intermediate wheel
(B) 253 is rotatably integrated to a second-counter in-
termediate wheel (B) lower bearing portion 102j (refer
to a view of the main plate, mentioned later) provided at
the main plate 102. Therefore, the second-counter in-
termediate wheel (B) 253 is rotatably arranged between
the back train wheel bridge 108 and the main plate 102.
[0053] The second-counting wheel 254 includes an
upper shaft portion, a lower shaft portion and a wheel
portion. The wheel portion of the second-counting wheel
254 is constituted to be brought in mesh with the wheel
portion of the second-counter intermediate wheel (B)
253. The upper shaft portion of the second-counting
wheel 254 is rotatably integrated to a second-counting
wheel upper bearing portion 108k (refer to a view of the
back train wheel bridge, mentioned later) provided at the
back train wheel bridge 108. The lower shaft portion of
the second-counting wheel 254 is rotatably integrated
to a second-counting wheel lower bearing portion 102k
(refer to a view of the main plate, mentioned later) pro-
vided at the main plate 102. Therefore, the second-
counting wheel 254 is arranged rotatably between the
back train wheel bridge 108 and the main plate 102. A
second chronograph hand 255 (refer to a view of a com-
plete, mentioned later) is attached to the second-count-
ing wheel 254. The second chronograph hand 255 con-
stitutes a second chronograph indicating member. In the
chronograph measuring mode, the second chronograph
hand 255 is operated to indicate "second" in elapse
time.
[0054] In reference to Fig. 1, rotation center of the
second-counting wheel 254 is disposed at a position
above the main plate reference horizontal axis line 304
and between the main plate center 300 and an outer
shape portion 306 of the main plate 102 disposed in "6
o'clock direction" of the movement 100. A distance be-
tween rotation center of the second-counting wheel 254
and the main plate center 300 is about 1/2 of a radius
of a maximum outer shape portion of the main plate 102.
[0055] Based on rotation of the minute-counter inter-
mediate wheel (A) 252, a minute-counting wheel 258 is
constituted to rotate via rotation of a minute-counter in-
termediate wheel (B) 257. The minute-counter interme-
diate wheel (A) 252 includes an upper shaft portion, a
lower shaft portion a pinion portion and a wheel portion.
The wheel portion of the minute-counter intermediate
wheel (A) 252 is constituted to be brought in mesh with
the pinion portion of the chronograph minute/second
fifth wheel & pinion 250. The upper shaft portion of the
minute-counter intermediate wheel (A) 252 is rotatably
integrated to a minute-counter intermediate wheel (A)
upper bearing portion 108m (refer to a view of the back
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train wheel bridge, mentioned later) provided at the back
train wheel bridge 108. The lower shaft portion of the
minute-counter intermediate wheel (A) 252 is rotatably
integrated to a minute-counter intermediate wheel (A)
lower bearing portion 102m (refer to a view of the main
plate, mentioned later) provided at the main plate 102.
Therefore, the minute-counter intermediate wheel (A)
252 is rotatably arranged between the back train wheel
bridge 108 and the main plate 102.
[0056] The minute-counter intermediate wheel (B)
257 includes an upper shaft portion, a lower shaft por-
tion, a pinion portion and a wheel portion. The minute-
counter intermediate wheel (B) 257 is constituted to be
brought in mesh with a pinion portion of the minute-
counter intermediate wheel (A) 252. The upper shaft
portion of the minute-counter intermediate wheel (B)
257 is rotatably integrated to a minute-counter interme-
diate wheel (B) upper bearing portion 108n (refer to a
view of the back train wheel bridge, mentioned later)
provided at the back train wheel bridge 108. The lower
shaft portion of the minute-counter intermediate wheel
(B) 257 is rotatably integrated to a minute-counter inter-
mediate wheel (B) lower bearing portion 102n (refer to
a view of the main plate, mentioned later) provided at
the main plate 102. Therefore, the minute-counter inter-
mediate wheel (B) 257 is rotatably arranged between
the back train wheel bridge 108 and the main plate 102.
[0057] The minute-counting wheel 258 includes an
upper shaft portion, a lower shaft portion and a wheel
portion. The wheel portion of the minute-counting wheel
258 is constituted to be brought in mesh with the wheel
portion of the minute-counter intermediate wheel (B)
257. The upper shaft portion of the minute-counting
wheel 258 is rotatably integrated to a minute-counting
wheel upper bearing portion 108p (refer to a view of the
back train wheel bridge, mentioned later) provided at the
back train wheel bridge 108. The lower shaft portion of
the minute-counting wheel 258 is rotatably integrated to
a minute-counting wheel lower bearing portion 102p (re-
fer to a view of the main plate, mentioned later) provided
at the main plate 102. Therefore, the minute-counting
wheel 258 is rotatably arranged between the back train
wheel bridge 108 and the main plate 102. A minute
chronograph hand 259 (refer to a view of a complete,
mentioned later) is attached to the minute-counting
wheel 258. The minute chronograph hand 259 consti-
tutes a minute chronograph indicating member. In the
chronograph measuring mode, the minute chronograph
hand 259 is operated to indicate "minute" of elapse time.
[0058] In reference to Fig. 1, rotation center of the
minute-counting wheel 258 is disposed above the main
plate reference vertical axis line 302 and between the
main plate center 300 and an outer shape portion 309
of the main plate 102 in "9 o'clock direction" of the move-
ment 100. A distance between rotation center of the
minute-counting wheel 258 and the main plate center
300 is about 1/2 of a radius of a maximum outer shape
portion of the main plate 102.

(1·4) Constitution of 1/10 second indicating train wheel
portion

[0059] Next, an explanation will be given of a consti-
tution of a 1/10 second indicating train wheel portion op-
erated in the chronograph measuring mode in the ana-
log electronic timepiece (analog chronograph time-
piece) according to the invention. The 1/10 second in-
dicating train wheel portion includes a motor for driving
a 1/10 second indicating train wheel and a 1/10 second
indicating train wheel.
[0060] In reference to Fig. 1 through Fig. 3, the 1/10
second motor includes a1/10 second coil block 282, a
1/10 second stator 284 and a 1/10 second rotor 286.
Dimensions and shape of the 1/10 second coil block 282
can be made the same as the dimensions and shape of
the time coil block for side 242. Dimensions and shape
of the 1/10 second stator 284 can be made the same as
dimensions and shape of the time stator 244 for side.
[0061] When a 1/10 second motor drive signal output-
ted by IC (Integrated Circuit) 116 is inputted to the 1/10
second coil block 282, the 1/10 second stator 284 is
magnetized to rotate the 1/10 second rotor 286. The
1/20 second rotor 286 is constituted to rotate by, for ex-
ample, 180 degrees per 1/10 second. The 1/10 second
rotor 286 includes an upper shaft portion 286a, a lower
shaft portion 286b, a pinion portion 286c and a rotor
magnet 286d. The upper shaft portion 286a of the 1/10
second rotor 286 is rotatably integrated to a 1/10 second
rotor upper bearing portion 106r provided at the train
wheel bridge (A) 106. The lower shaft portion 286b of
the 1/10 second rotor 286 is rotatably integrated to a
1/10 second rotor lower bearing portion 102r provided
at the main plate 102. Therefore, the 1/10 second rotor
286 is rotatably arranged between the train wheel bridge
(A) 106 and the main plate 102.
[0062] The time rotor (A) 246, the chronograph
minute/second rotor 266 and the 1/10 rotor 286 are the
same part. However, although the time rotor (A) 246 and
the chronographminute/second rotor 266 are integrated
by disposing the pinion portions on an upper side (inte-
grated such that the pinion portions are proximate to the
train wheel bridge (A) 106), the 1/10 second rotor 286
is integrated by disposing the pinion portion on a lower
side (integrated such that the pinion portion is proximate
to the main plate 102).
[0063] A 1/10 second fifth wheel & pinion 270 is con-
stituted to rotate based on rotation of the 1/10 second
rotor 286. The 1/10 second fifth wheel & pinion 270 in-
cludes an upper shaft portion 270a, a lower shaft portion
270b, an upper pinion portion 270c, a wheel portion
270d and a lower pinion portion 270f. The wheel portion
270d of the 1/10 second fifth wheel & pinion 270 is con-
stituted to be brought in mesh with the pinion portion
286c of the 1/10 second rotor 286. The upper shaft por-
tion 270a of the 1/10 second fifth wheel & pinion 270 is
rotatably integrated to a 1/10 second fifth wheel & pinion
upper bearing portion 106s provided at the train wheel
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bridge (A) 106. The lower shaft portion 270b of the 1/10
second fifth wheel & pinion 270 is rotatably integrated
to a 1/10 second fifth wheel & pinion lower bearing por-
tion 102s provided at the main plate 102. Therefore, the
1/10 second fifth wheel & pinion 270 is rotatably ar-
ranged between the train wheel bridge (A) 106 and the
main plate 102.
[0064] A 1/10 second-counter intermediate wheel (B)
272 is constituted to rotate based on rotation of the 1/10
second fifth wheel & pinion 270 via rotation of a 1/10
second-counter intermediate wheel (A) 271. Dimen-
sions and shape of the 1/10 second-counter intermedi-
ate wheel (A) 271 are constituted to be the same as di-
mensions and shape of the 1/10 second-counter inter-
mediate wheel (B) 272. The 1/10 second-counter inter-
mediate wheel (A) 271 includes an upper shaft portion
271a, a lower shaft portion 271b and a wheel portion
271d. The wheel portion 271d of the 1/10 second-coun-
ter intermediate wheel (A) 271 is constituted to be
brought in mesh with the lower pinion portion 270f of the
1/10 second fifth wheel & pinion 270. The upper shaft
portion 271a of the 1/10 second-counter intermediate
wheel (A) 271 is rotatably integrated to a 1/10 second-
counter intermediate wheel (A) upper bearing portion
108t provided at the back train wheel bridge 108. The
lower shaft portion 271b of the 1/10 second-counter in-
termediate wheel (A) 271 is rotatably integrated to a
1/10 second-counter intermediate wheel (A) lower bear-
ing portion 102t provided at the main plate 102. There-
fore, the 1/10 second-counter intermediate wheel (A)
271 is rotatably arranged between the back train wheel
bridge 108 and the main plate 102.
[0065] The 1/10 second-counter intermediate wheel
(B) 272 includes an upper shaft portion 272a, a lower
shaft portion 272b and a wheel portion 272d. The wheel
portion 272d of the 1/10-counter intermediate wheel (B)
272 is constituted to be brought in mesh with the wheel
portion 271d of the 1/10 second-counter intermediate
wheel (A) 271. The upper shaft portion 272a of the 1/10
second-counter intermediate wheel (B) 272 is rotatably
integrated to a 1/10 second-counter intermediate wheel
(B) upper bearing portion 108u (refer to a view of the
back train wheel bridge, mentioned later) provided at the
back train wheel bridge 108. The lower shaft portion
272b of the 1/10 second-counter intermediate wheel (B)
272 is rotatably integrated to a 1/10 second-counter in-
termediate wheel (B) lower bearing portion 102u (refer
to a view of the main plate, mentioned later) provided at
the main plate portion 102. Therefore, the 1/10 second-
counter intermediate wheel

(B) 272 is rotatably arranged between the back train
wheel bridge 108 and the main plate 102.

[0066] A 1/10 second-counting wheel 274 is constitut-
ed to rotate based on rotation of the 1/10 second-coun-
ter intermediate wheel (B) 272. The 1/10 second-count-
ing wheel 274 includes an upper shaft portion 274a, a

lower shaft portion 274b and a wheel portion 274d. The
wheel portion 274d of the 1/10 second counting wheel
254 is constituted to be brought in mesh with the wheel
portion 272d of the 1/10 second-counter intermediate
wheel (B) 272. The upper shaft portion 274a of the 1/10
second-counting wheel 274 is rotatably integrated to a
1/10 second-counting wheel upper bearing portion 108v
(refer to a view of the back train wheel bridge, mentioned
below) provided at the back train wheel bridge 108. The
lower shaft portion 274b of the 1/10 second-counting
wheel 274 is rotatably integrated to a 1/10 second-
counting wheel lower bearing portion 102v (refer to a
view of the main plate, mentioned later) provided at the
main plate 102. Therefore, the 1/10 second-counting
wheel 274 is rotatably arranged between the back train
wheel bridge 108 and the main plate 102. A 1/10 second
chronograph hand 275 is attached to the 1/10 second-
counting wheel 274. The 1/10 second chronograph
hand 275 constitutes a 1/10 second-counting indicating
member. In the chronograph measuring mode, the 1/10
second chronograph hand 275 is operated to indicate
"1/10 second" in elapse time.
[0067] In reference to Fig. 1, rotation center of the
1/10 second-counting wheel 274 is disposed at a posi-
tion above the main plate reference horizontal axis line
304 and between the main plate center 300 and an outer
shape portion 312 of the main plate 102 disposed in, "12
o'clock direction" of the movement 100. A distance be-
tween the rotation center of the 1/10 second-counting
wheel 274 and the main plate center 300 is about 1/2 of
a radius of a maximum outer shape portion of the main
plate 102.

(1·5) Constitution of main plate

[0068] In reference to Fig. 1 and Fig. 4, at the main
plate 102, the main plate center 300 is arranged with the
center pipe 103. A rotation center shaft 130p of the set-
ting wheel 130 is disposed at a position above the main
plate reference vertical axis line 302 and between the
main plate center 300 and an outer shape portion 303
of the main plate 102 disposed in "3 o'clock direction"
of the movement 100. A minute wheel lower bearing por-
tion 102e is arranged at the second region 320 in the
main plate 102. Rotation center of the setting lever 134,
rotation center of the yoke 136 and rotation center of the
reset lever 140 are arranged at the second region 320
in the main plate 102.
[0069] The second-counting wheel lower bearing por-
tion 102k is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the
movement 100.
[0070] The time rotor (A) lower bearing portion 102a
and the time fifth wheel & pinion (A) lower bearing por-
tion 102b are arranged at the third region 330 in the main
plate 102.
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[0071] The chronograph minute/second rotor lower
bearing portion 102f, the chronograph minute/second
fifth wheel & pinion lower bearing portion 102g, the sec-
ond-counter intermediate wheel (A) lower bearing por-
tion 102h, the second-counter intermediate wheel (B)
lower bearing portion 102j, the minute-counter interme-
diate wheel (A) lower bearing portion 102m and the
minute-counter intermediate wheel (B) lower bearing
portion 102n are arranged at the third region 330 in the
main plate 102.
[0072] The minute-counting wheel lower bearing por-
tion 102p is disposed at a position above the main plate
reference vertical axis line 302 and between the main
plate center 300 and the outer shape portion 309 of the
main plate 102 disposed in "9 o'clock direction" of the
movement 100.
[0073] The side third wheel & pinion lower bearing
portion 102d is arranged at the fourth region 340 in the
main plate 102.
[0074] The 1/10 second rotor lower bearing portion
102r, the 1/10 second fifth wheel & pinion lower bearing
portion 102s, the 1/10 second-counter intermediate
wheel (A) lower bearing portion 102t and the 1/10 sec-
ond-counter intermediate wheel (B) lower bearing por-
tion 102u are arranged at the fourth region 340 in the
main plate 102.
[0075] The 1/10 second-counting wheel lower bear-
ing portion 102v is disposed at a position above the main
plate reference horizontal axis line 304 and between the
main plate center 300 and the outer shape portion 312
of the main plate 102 disposed in "12 o'clock direction"
of the movement 100.

(1·6) Constitutions of train wheel bridge (A) and train
wheel bridge (B)

[0076] In reference to Fig. 1 and Fig. 5, in the train
wheel bridge (A) 106, the side second wheel & pinion
upper bearing portion 106c is arranged at the main plate
center 300. The minute wheel upper bearing portion
106e is arranged at the second region 320 in the train
wheel bridge (A) 106.
[0077] The time rotor (A) upper bearing portion 106a
and the time fifth wheel & pinion (A) upper bearing por-
tion 106b are arranged at the third region 330 in the train
wheel bridge (A) 106.
[0078] The chronograph minute/second rotor upper
bearing portion 107f and the chronograph minute/sec-
ond fifth wheel & pinion upper bearing portion 107g are
arranged at the third region 330 in the train wheel bridge
(B) 107.
[0079] The side third wheel & pinion upper bearing
portion 106d is arranged at the fourth region 340 in the
train wheel bridge (A) 106.
[0080] The 1/10 second rotor upper bearing portion
106r and the 1/10 second fifth wheel & pinion upper
bearing portion 106s are arranged at the fourth region
340 in the train wheel bridge (A) 106.

(1·7) Constitution of back train wheel bridge

[0081] In reference to Fig. 1 and Fig. 6, in the back
train wheel bridge 108, a center hole 108CH is provided
at the main plate center 300.
[0082] The second-counting wheel upper bearing
portion 108k is disposed at a position in the back train
wheel 108, above the main plate reference horizontal
axis line 304 and between the main plate center 300 and
an outer shape portion of the back train wheel bridge
108 disposed in "6 o'clock direction" of the movement
100.
[0083] The second-counter intermediate wheel (A)
upper bearing portion 108h, the second-counter inter-
mediate wheel (B) upper bearing portion 108j, the
minute-counter intermediate wheel (A) upper bearing
portion 108m and the minute-counter intermediate
wheel (B) upper bearing portion 108n are arranged at
the third region 330 in the back train wheel bridge 108.
[0084] The minute-counting wheel upper bearing por-
tion 108p is disposed at a position in the back train wheel
bridge 108, above the main plate reference vertical axis
line 302 and between the main plate center 300 and an
outer shape portion of the back train wheel bridge 108
disposed in "9 o'clock direction" of the movement 100.
[0085] The 1/10 second-counter intermediate wheel
(A) upper bearing portion 108t and the 1/10 second-
counter intermediate wheel (B) upper bearing portion
108u are arranged at the fourth region 340 in the back
train wheel bridge 108.
[0086] The 1/10 second-counting wheel upper bear-
ing portion 108v is disposed at a position in the back
train wheel bridge 108, above the main plate reference
horizontal axis line 304 and between the main plate
center 300 and an outer shape portion of the back train
wheel bridge 108 disposed in "12 o'clock direction" of
the movement 100.

(1·8) Arrangement of parts in movement

[0087] Next, a preferable arrangement of parts in the
movement 100 will be explained.
[0088] In reference to Fig. 1, on the surface side of
the movement 100, a rotation center 134c of the setting
lever 134, a rotation center 136c of the yoke 136 and a
rotation center 140c of the reset lever 140 are arranged
at the second region 320. The yoke 136 is preferably
fabricated by an elastically deformable material, for ex-
ample, stainless steel. A spring portion of the yoke 136
is disposed in the second region 320 on the surface side
of the movement 100. By constituting in this way, a long
spring can effectively be arranged on the surface side
of the movement.
[0089] The crystal unit 114 and IC (Integrated Circuit)
116 are arranged at the second region 320 on the sur-
face side of the movement 100. By constituting in this
way, the crystal unit 114 and IC (Integrated Circuit) 116
can effectively be arranged on the surface side of the
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movement. As a modified example, the crystal unit 114
may be arranged at the first region 310 on the surface
side of the movement 100. As a modified example, IC
(Integrated Circuit) 116 may be arranged at the first re-
gion 310 on the surface side of the movement 100.
[0090] A position of the reset lever 140 for setting the
time fifth wheel & pinion (A) 220 is arranged at the third
region 330 on the surface side of the movement 100. A
position of the reset lever 140 for carrying out resetting
operation is arranged at the second region 320 on the
surface side of the movement 100. By constituting in this
way, the reset lever 140 having a long spring portion can
effectively be arranged on the surface side of the move-
ment.
[0091] The center of the battery 120 may be arranged
at the first region 310 on the surface side of the move-
ment 100. However, the center of the battery 120 may
be disposed at the fourth region 340 on the surface side
of the movement 100. That is, although the center of the
battery 120 may be disposed at the first region 310 or
may be disposed at the fourth region 340, the battery
120 is arranged to overlap the main plate reference hor-
izontal axis line 312 between the first region 310 and the
fourth region 340. By constituting in this way, the battery
120 having a large size can effectively be arranged on
the surface side of the movement 100.
[0092] A center (hereinafter, referred to as "coil block
center") 242c of a center axis line in a length direction
of a coil wire winding portion of the time coil block for
side 242 may be arranged at the third region 330. Ro-
tation center of the time rotor (A) 246 and rotation center
of the time fifth wheel & pinion (A) 220 may be arranged
at the third region 330. Rotation center of the third wheel
& pinion for side 222 may be arranged at the fourth re-
gion 340. Rotation center of the minute wheel 226 may
be arranged at the second region 320.
[0093] A coil block center 262c of the chronograph
minute/second coil block 262 may be arranged at the
third region 330. Rotation center of the chronograph
minute/second rotor 266, rotation center of the chrono-
graph minute/second fifth wheel & pinion 250, rotation
center of the second-counter intermediate wheel (A)
251, rotation center of the minute-counter intermediate
wheel (A) 252, rotation center of the second-counter in-
termediate wheel (B) 253 and rotation center of the
minute-counter intermediate wheel (B) 257 may be ar-
ranged at the third region 330. In the third region 330,
the coil block center 262c of the chronograph minute/
second coil block 262 is arranged on an outer side of
the coil block center 242c of the time coil block for side
242. In the third region 330, rotation center of the chron-
ograph minute/second rotor 266 is arranged on an outer
side of rotation center of the time rotor (A) 246.
[0094] The rotation center of the second-counting
wheel 254 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the

movement 100. The distance between rotation center
of the second-counting wheel 254 and the main plate
center 300 is preferably 30% through 70% of the radius
of the maximum outer shape portion of the main plate
102, more preferably 45% through 55% of the radius of
the maximum outer shape portion of the main plate 102
and particularly preferably about 1/2 of the radius of the
maximum outer shape portion of the main plate 102.
[0095] Further, rotation center of the minute-counting
wheel 258 is disposed at a position above the main plate
reference vertical axis line 302 and between the main
plate center 300 and the outer shape portion 309 of the
main plate 102 disposed in "9 o'clock direction" of the
movement 100. The distance between rotation center
of the minute-counting wheel 258 and the main plate
center 300 is preferably 30% through 70% of the radius
of the maximum outer shape portion of the main plate
102, more preferably 45% through 55% of the radius of
the maximum outer shape portion of the main plate 102
and particularly preferably about 1/2 of the radius of the
maximum outer shape portion of the main plate 102.
[0096] A coil block center 282c of the 1/10 second coil
block 282 may be arranged at the fourth region 340. Ro-
tation center of the 1/10 second rotor 286, rotation cent-
er of the 1/10 second fifth wheel & pinion 270, rotation
center of the 1/10 second-counter intermediate wheel
(A) 271 and rotation center of the 1/10 second-counter
intermediate wheel (B) 272 may be arranged at the
fourth region 340. By constituting in this way, the plural-
ity of coil blocks and the plurality of train wheels can ef-
fectively be arranged on the surface side of the move-
ment. Here, a number of parts constituting the train
wheels is not restricted to the above-described but one
or more of transmission wheels can further be added.
[0097] Rotation center of the 1/10 second-counting
wheel 274 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of the
main plate 102 disposed in "12 o'clock direction" of the
movement 100. The distance between rotation center
of the 1/10 second-counting wheel 274 and the main
plate center 300 is preferably 30% through 70% of the
radius of the maximum outer shape portion of the main
plate 102, more preferably, 45% through 55% of the ra-
dius of the maximum outer shape portion of the main
plate 102 and particularly preferably about 1/2 of the ra-
dius of the maximum outer shape portion of the main
plate 102.
[0098] It is preferable that the distance between the
rotational center of the second-counting wheel 254 and
the main plate center 300, the distance between rotation
center of the minute-counting wheel 258 and the main
plate center 300 and the distance between rotation cent-
er of the 1/10 second-counting wheel 274 and the main
plate center 300 are all constituted to be an equal value.
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(1·9) Operation of first embodiment

[0099] Next, an explanation will be given of operation
of the first embodiment of the analog electronic time-
piece (analog chronograph timepiece) according to the
invention.
[0100] In reference to Fig. 8, a complete 200 of the
side chronograph timepiece is provided with an outer
case 202. The movement 100 and the dial 104 are con-
tained in the outer case 202. A crown 204 is provided to
the outer case 202 to rotate integrally with the hand set-
ting stem 110. Time of the side chronograph timepiece
is constituted to be able to set by pulling out the crown
204 to the first stage and rotating the crown 204. That
is, when the crown 204 is pulled out to the first stage,
the second hand 234 is stopped and the hour hand 230
and the minute hand 232 are constituted to be able to
rotate by rotating the crown 204.
[0101] The outer case 202 is provided with start/stop
button 206 for starting and stopping operation of chron-
ograph of the side chronograph timepiece. When the
start/ stop button 206 is pushed, the switch spring is con-
stituted to operate to transmit a signal with regard to
starting operation or stopping operation of the chrono-
graph to IC 116. The outer case 202 is provided with a
reset button 208 for resetting the operation of the chron-
ograph of the side chronograph timepiece. When the re-
set button 208 is pushed, the switch spring is constituted
to operate to transmit a signal with regard to resetting
operation of the chronograph to IC 116.
[0102] Here, operation of indicating current time will
be explained. In reference to Fig. 1 through Fig. 3, Fig.
7 and Fig. 8, time of the side chronograph timepiece is
set to current time by pulling out the crown 204 to the
first stage and rotating the crown 204 and the crown 204
is pushed to the 0 stage. Under the state, the time rotor
(A) 246 is rotated and the second wheel & pinion for side
221 is rotated based on rotation of the time rotor (A) 246
via rotation of the time fifth wheel & pinion (A) 220. The
second wheel & pinion for side 221 is rotated by one
rotation per minute and therefore, the second hand 234
attached to the second wheel & pinion for side 221 in-
dicates "second" in current time.
[0103] Further, the center wheel & pinion for side 224
is rotated based on rotation of the second wheel & pinion
for side 221 via rotation of the third wheel & pinion for
side 222. The center wheel & pinion for side 224 is ro-
tated by one rotation per hour and therefore, the minute
hand 232 attached to the cannon pinion for side 224b
of the center wheel & pinion for side 224 indicates
"minute" of current time.
[0104] Further, the hour wheel 228 is rotated based
on rotation of the center wheel & pinion for side 224 via
rotation of the minute wheel 226. The hour wheel 228
rotates by one rotation per 12 hours and therefore, the
hour hand 234 attached to the hour wheel 228 indicates
"hour" of current time.
[0105] Next, operation of measuring the chronograph

will be explained. In reference to Fig. 8, in a state in
which the chronograph stops measuring and is reset, all
of the minute-counting hand 259, the second-counting
hand 255 and the 1/10 second-counting hand 275 are
disposed at "zero positions (initial positions)". That is, in
the reset state, all of the minute-counting hand 259, the
second-counting hand 255 and the 1/10 second-count-
ing hand 275 are disposed at positions indicating "zero".
[0106] In reference to Fig. 1 through Fig. 3, Fig. 7 and
Fig. 8, when the start/stop button 206 is pushed to start
measuring the chronograph, the chronograph measur-
ing mode is started. In the chronograph measuring
mode, the chronograph minute/second rotor 266 is ro-
tated, and the chronograph minute/second fifth wheel &
pinion 250 is rotated based on rotation of the chrono-
graph minute/second rotor 266. Further, the second-
counter intermediate wheel (A) and the minute-counter
intermediate wheel (A) 252 are rotated based on rota-
tion of the chronographminute/second fifth wheel & pin-
ion 250. The second-counting wheel 254 is rotated
based on rotation of the second-counter intermediate
wheel (A) 251 via rotation of the second-counter inter-
mediate wheel (B) 253. In the chronograph measuring
mode, the second-counting hand 255 attached to the
second-counting wheel 254 indicates "second" in
elapse time.
[0107] Further, the minute-counting wheel 258 is ro-
tated based on rotation of the minute-counter interme-
diate wheel (A) 252 via rotation of the minute-counter
intermediate wheel (B) 257. In the chronograph meas-
uring mode, the minute-counting hand 259 attached to
the minute-counting wheel 258 indicates "minute" of
elapse time.
[0108] Further, in the chronograph measuring mode,
the 1/10 second rotor 286 is rotated and the 1/10 fifth
wheel & pinion 270 is rotated based on rotation of the
1/10 second rotor 286. The 1/10 second-counter inter-
mediate wheel (B) 272 is rotated based on rotation of
the 1/10 second fifth wheel & pinion 270 via rotation of
the 1/10 second-counter intermediate wheel (A) 271.
The 1/10 second-counting wheel 274 is rotated based
on rotation of the 1/10 second-counter intermediate
wheel (B) 272. In the chronograph measuring mode, the
1/10 second-counting hand 275 attached to the 1/10
second-counting wheel 274 is operated to indicate "sec-
ond" in elapse time by "1/10 second unit".
[0109] In the chronograph measuring mode, when the
start/stop button 206 is pushed further, measurement of
the chronograph can be stopped. In a state of stopping
to measure the chronograph, the minute-counting hand
259 is stopped in a state of indicating "minute" in elapse
time, the second-counting hand 255 is stopped in a state
of indicating "second" in elapse time and the 1/10 sec-
ond-counting hand 275 is stopped in a state of indicating
"second" in elapse time by "1/10 second unit".
[0110] When the reset button 208 is pushed in a state
of stopping measurement of the chronograph, all of the
minute-counting hand 259, the second-counting hand
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255 and the 1/10 second-counting hand 275 return to
positions indicating "zero" (refer to Fig. 8).

(2) Second embodiment

[0111] Next, a second embodiment of the invention
will be explained. The second embodiment of the inven-
tion is "center chronograph timepiece" of an analog
electronic timepiece, that is, an analog chronograph
timepiece having a structure in which a chronograph
second hand is arranged at a center of a movement and
a small second hand indicating time is arranged at a po-
sition other than the center of the movement. The fol-
lowing explanation will be carried out mainly with re-
spect to a point of the second embodiment of the inven-
tion which differs from the first embodiment of the inven-
tion. Therefore, with regard to a portion other than con-
tent described below, the above-described explanation
of the first embodiment of the invention will be applied
thereto.

(2·1) Total constitution of movement

[0112] First, an explanation will be given of a total con-
stitution of a movement of an analog chronograph time-
piece according to the invention. In reference to Fig. 9
through Fig. 11, the analog chronograph timepiece of
the invention is provided with a movement 400. The
movement 400 is provided with the main plate 102 con-
stituting the base plate of the movement 400, the train
wheel bridge (A) 106, the train wheel bridge (B) 107 and
the back train wheel bridge 108. The main plate 102, the
train wheel bridge (A) 106, the train wheel bridge (B)
107 and the back train wheel bridge 108 are parts re-
spectively the same as the main plate 102, the train
wheel bridge (A) 106, the train wheel bridge (B) 107 and
the back train wheel bridge 108 used in the above-de-
scribed movement 100.

(2·2) Constitution of time indicating train wheel portion

[0113] Next, a constitution of a time indicating train
wheel portion will be explained. The time indicating train
wheel portion includes a motor for driving a time indicat-
ing train wheel and the time indicating train wheel.
[0114] In reference to Fig. 9 through Fig. 11, "surface
side" of the movement 400 is arranged with a circuit
block, the battery 120, a time train wheel portion for cent-
er, a chronograph hour/minute train wheel portion, a 1/5
second train wheel portion and a switching apparatus.
A center wheel & pinion for center 424 is rotatably inte-
grated to the center hole of the center pipe 103. The
center wheel & pinion for center 424 includes a center
wheel for center 424a and a cannon pinion for center
424b. The center wheel & pinion for center 424 used in
the movement 400 is a part the same as that of the cent-
er wheel & pinion for side 224 used in the above-de-
scribed movement 100.

[0115] The time train wheel portion for center includes
a motor for driving the time train wheel for center, that
is, a time motor for center and a time train wheel for cent-
er. The time train wheel for center is constituted to rotate
by rotation of the time motor for center to thereby indi-
cate "hour" in current time by the hour hand 230, indicate
"minute" in current time by the minute hand 232 and in-
dicate "second" in current time by a second hand (that
is, small second hand) 434.
[0116] The time motor for center includes a time coil
block for center 482, a time stator for center 484 and a
time rotor for center, that is, a time rotor (B) 486. The
time coil block for center 482, the time stator for center
484, and the time rotor (B) 486 are parts respectively
the same as the 1/10 second coil block 282, the 1/10
second stator 284 and the 1/10 second rotor 286 used
in the above-described movement 100.
[0117] When a time motor drive signal outputted by
IC (Integrated Circuit) 116 is inputted to the time coil
block 242, the time stator for center 484 is magnetized
to rotate the time rotor (B) 486. According to IC (Inte-
grated Circuit) 116, IC for a side chronograph timepiece
and IC for a center chronograph timepiece can be fab-
ricated separately or single IC can be dividedly used for
two functions by switching a conductive state of two of
function setting terminals by constituting IC for a side
chronograph timepiece and IC for a center chronograph
timepiece by the same IC. For example, the embodi-
ment of the invention can be constituted such that IC
(Integrated Circuit) 116 is provided with a terminal TS
for a side chronograph timepiece and a terminal TC for
a center chronograph timepiece and when the terminal
TS is conducted to plus of the battery 120, IC 116 is op-
erated as IC for the side chronograph timepiece and
when the terminal TC is conducted to plus of the battery
120, IC 116 is operated as IC for the center chronograph
timepiece. That is, according to the embodiment of the
invention, IC for the side chronograph timepiece is a part
the same as IC for the center chronograph timepiece.
[0118] The time rotor (B) 486 is constituted to rotate
by, for example, 180 degrees per second. The time rotor
(B) 486 includes an upper shape portion 486a, a lower
shaft portion 486b, a pinion portion 486c and a rotor
magnet 486d. The upper shaft portion 486a of the time
rotor (B) 486 is rotatably integrated to a time rotor (B)
upper bearing portion 106a provided at the train wheel
bridge (A) 106. The time rotor (B) upper bearing portion
106a is the same as the time rotor (A) upper bearing
portion 106a used in the above-described movement
100. The lower shaft portion 486b of the time rotor (A)
486 is rotatably integrated to a time rotor (B) lower bear-
ing portion 102a provided at the main plate 102. The
time rotor (B) lower bearing portion 102a is the same as
the time rotor (A) lower bearing portion 102a used in the
above-described movement 100. Therefore, the time ro-
tor (B) 486 is rotatably arranged between the train wheel
bridge (A) 106 and the main plate 102.
[0119] A time fifth wheel & pinion for center, that is, a
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time fifth wheel & pinion (B) 420 is constituted to rotate
based on rotation of the time rotor (B) 486. The time fifth
wheel & pinion (B) 420 used in the movement 400 is a
part the same as the 1/10 second fifth wheel & pinion
270 used in the above-described movement 100. The
time fifth wheel & pinion (B) 420 includes an upper shaft
portion 420a, a lower shaft portion 420b, an upper pinion
portion 420c, a wheel portion 420d and a lower pinion
portion 420f. The wheel portion 420d of the time fifth
wheel & pinion (B) 420 is constituted to be brought in
mesh with the pinion portion 486c of the time rotor (B)
486. The upper shaft portion 420a of the time fifth wheel
& pinion (B) 420 is rotatably integrated to a time fifth
wheel & pinion (B) upper bearing portion 106s provided
at the train wheel bridge (A) 106. The time fifth wheel &
pinion (B) upper bearing portion 106s is the same as the
1/10 second fifth wheel & pinion upper bearing portion
106s used in the above-described movement 100. The
lower shaft portion 420b of the time fifth wheel & pinion
(B) 420 is rotatably integrated to a time fifth wheel & pin-
ion (B) lower bearing portion 102s provided at the main
plate 102. The time fifth wheel & pinion (B) lower bearing
portion 102s used in the movement 400 is the same as
the 1/10 second fifth wheel & pinion lower bearing por-
tion 102s used in the above-described movement 100.
Therefore, the time fifth wheel & pinion (B) 420 is rotat-
ably arranged between the train wheel bridge (A) 106
and the main plate 102.
[0120] A fourth wheel & pinion for center 421 and an
intermediate small second wheel 432 are constituted to
rotate based on rotation of the time fifth wheel & pinion
(B) 420. The fourth wheel & pinion for center 421 in-
cludes an upper shaft portion 421a, a lower shaft portion
421b, a pinion portion 421c and a wheel portion 421d.
The wheel portion 421d of the fourth wheel & pinion for
center 421 is constituted to be brought in mesh with the
upper pinion portion 420c of the time fifth wheel & pinion
(B) 420. The upper shaft portion 421a of the fourth wheel
& pinion for center 421 is rotatably integrated to a center
fourth wheel & pinion upper bearing portion 106cc pro-
vided at the train wheel bridge (A) 106. Therefore, the
fourth wheel & pinion for center 421 is arranged rotata-
bly between the train wheel bridge (A) 106 and the main
plate 102.
[0121] The center wheel & pinion for center 424 is
constituted to rotate based on rotation of the fourth
wheel & pinion for center 421 via rotation of a third wheel
& pinion for center 422. The third wheel & pinion for cent-
er 422 includes an upper shaft portion 422a, a lower
shaft portion 422b, a pinion portion 422c and a wheel
portion 422d. The wheel portion 422d of the third wheel
& pinion for center 422 is constituted to be brought in
mesh with the pinion portion 421c of the fourth wheel &
pinion for center 421. The upper shaft portion 422a of
the third wheel & pinion for center 422 is rotatably inte-
grated to a center third wheel & pinion upper bearing
portion 106dc provided at the train wheel bridge (A) 106.
The lower shaft portion 422b of the third wheel & pinion

for center 422 is rotatably integrated to a center third
wheel & pinion lower bearing portion 102dc provided at
the main plate 102. Therefore, the third wheel & pinion
for center 422 is rotatably arranged between the train
wheel bridge (A) 106 and the main plate 102. The center
wheel & pinion for center 424 is constituted to rotate by
one rotation per hour. The minute hand 232 is attached
to a cannon pinion for center 424b of the center wheel
& pinion for center 424.
[0122] The hour wheel 228 is constituted to rotate
based on rotation of the center wheel & pinion for center
424 via rotation of the minute wheel 226. The minute
wheel 226 and the hour wheel 228 used in the move-
ment 400 are parts respectively the same as the minute
wheel 226 and the hour wheel 228 used in the above-
described movement 100. Rotation center of the hour
wheel 228 is disposed at a position the same as rotation
center of the second wheel & pinion for center 224. How-
ever, rotation center of the fourth wheel & pinion for cent-
er 421 is disposed at a position different from rotation
center of the center wheel & pinion for center 224. The
hour wheel 228 is constituted to rotate by one rotation
per 12 hours.
[0123] An intermediate small second wheel (A) 432 is
constituted to rotate based on rotation of the time fifth
wheel & pinion (B) 420. The intermediate small second
wheel (A) 432 includes an upper shaft portion 432a, a
lower shaft portion 432b and a wheel portion 432d. The
wheel portion 432d of the intermediate small second
wheel (A) 432 is constituted to be brought in mesh with
the lower pinion portion 420f of the time fifth wheel &
pinion (B) 420. The upper shaft portion 432a of the in-
termediate small second wheel (A) 432 is rotatably in-
tegrated to an intermediate small second wheel (A) up-
per bearing portion 108t provided at the back train wheel
bridge 108. The intermediate small second wheel (A)
upper bearing portion 108t used in the movement 400
is the same as the 1/10 second-counter intermediate
wheel (A) upper bearing portion 108t used in the above-
described movement 100. The lower shaft portion 432b
of the intermediate small second wheel (A) 432 is rotat-
ably integrated to an intermediate small second wheel
(A) lower bearing portion 102t provided at the main plate
102. The intermediate small second wheel (A) lower
bearing portion 102t used in the movement 400 is the
same as the 1/10 second-counter intermediate wheel
(A) lower bearing portion 102t used in the above-de-
scribed movement 100. Therefore, the intermediate
small second wheel (A) 432 is arranged rotatably be-
tween the back train wheel bridge 108 and the main
plate 102.
[0124] A small second wheel 436 is constituted to ro-
tate based on rotation of the intermediate small second
wheel (A) 432 via rotation of an intermediate small sec-
ond wheel (B) 434. Dimensions and shape of the inter-
mediate small second wheel (A) 432 are constituted to
be the same as dimensions and shape of the interme-
diate small second wheel (B) 434. Further, dimensions
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and shape of the intermediate small second wheel (A)
432, dimensions and shape of the intermediate small
second wheel (B) 434, dimensions and shape of the
second-counter intermediate wheel (A) 251 and dimen-
sions and shape of the second-counter intermediate
wheel (B) 253 are the same.
[0125] The intermediate small second wheel (B) 434
includes an upper shaft portion 434a, a lower shaft por-
tion 434b and a wheel portion 434d. The wheel portion
434d of the intermediate small second wheel (B) 434 is
constituted to be brought in mesh with the wheel portion
432d of the intermediate small second wheel (A) 432.
The upper shaft portion 434a of the intermediate small
second wheel (B) 434 is rotatably integrated to an inter-
mediate small second wheel (B) upper bearing portion
108u provided at the back train wheel bridge 108. The
intermediate small second wheel (B) upper bearing por-
tion 108u used in the movement 400 is the same as the
1/10 second-counter intermediate wheel (B) upper
bearing portion 108u used in the above-described
movement 100. The lower shaft portion 434b of the in-
termediate small second wheel (B) 434 is rotatably in-
tegrated to an intermediate small second wheel (B) low-
er bearing portion 102u provided at the main plate 102.
The intermediate small second wheel (B) lower bearing
portion 102u used in the movement 400 is the same as
the 1/10 second-counter intermediate wheel (B) lower
bearing portion 102u used in the above-described
movement 100. Therefore, the intermediate small sec-
ond wheel (B) 434 is rotatably arranged between the
back train wheel bridge 108 and the main plate 102.
[0126] The small second wheel 436 includes an upper
shaft portion 436a, a lower shaft portion 436b and a
wheel portion 436d. The wheel portion 436d of the small
second wheel 436 is constituted to be brought in mesh
with the wheel portion 434d of the intermediate small
second wheel (B) 434. The upper shaft portion 436a of
the small second wheel 436 is rotatably integrated to a
small second wheel upper bearing portion 108v provid-
ed at the back train wheel bridge 108. The small second
wheel upper bearing portion 108v used in the movement
400 is the same as the 1/10 second-counting wheel up-
per bearing portion 102v used in the above-described
movement 100. The lower shaft portion 436b of the
small second wheel 436 is rotatably integrated to a small
second wheel lower bearing portion 102v provided at
the main plate 102. The small second wheel lower bear-
ing portion 102v used in the movement 400 is the same
as the 1/10 second-counting wheel lower bearing por-
tion 102v used in the above-described movement 100.
Therefore, the small second wheel 436 is rotatably ar-
ranged between the back train wheel bridge 108 and the
main plate 102. A small second hand 438 is attached to
the small second wheel 436. The small second hand
438 constitutes a second indicating member.
[0127] In reference to Fig. 9, rotation center of the
small second wheel 436 is disposed at a position above
the main plate reference horizontal axis line 304 and be-

tween the main plate center 300 and the outer shape
portion 312 of the main plate 102 disposed in "12 o'clock
direction" of the movement 100. The distance between
rotation center of the small second wheel 436 and the
main plate center 300 is about 1/2 of a radius of a max-
imum outer shape portion of the main plate 102.
[0128] In reference to Fig. 9 and Fig. 11, a reset lever
140' includes the reset conduction spring 140d for car-
rying out resetting operation, a train wheel resetting le-
ver holding portion 142 for holding a train wheel setting
lever 440 and the operation spring 143 for operating the
train wheel setting lever 440. Dimensions and shape of
the reset lever 140' can be made the same as dimen-
sions and shape of the reset lever 140 used in the
above-described movement 100 except that there is not
the train wheel setting portion 140f.
[0129] In a state of pulling out the hand setting stem
110 to the first stage, the analog chronograph timepiece
is constituted to be able to reset by conducting the reset
conduction spring 140d of the reset lever 140' to a reset
pattern of the circuit block. In the state of pulling out the
hand setting stem 110 to the first stage, the train wheel
setting lever 440 is constituted to be able to set rotation
of the intermediate small second wheel (B) 434 based
on operation of the reset lever 140'. The train wheel set-
ting lever 440 includes guide window portions 440f and
440g having a shape of a long hole, an operation win-
dow portion 440h inserted with the operation spring 143
of the reset lever 140' and a train wheel setting portion
440k for setting rotation of the intermediate small sec-
ond wheel (B) 434. The main plate 102 is provided with
two guide pins 170p and 172p respectively inserted into
the guide window portions 440f and 440g of the train
wheel setting lever 440. The guide window portion 440f
of the train wheel setting lever 440 is guided by the guide
pin 170p of the main plate 102. The guide window por-
tion 440g of the train wheel setting lever 440 is guided
by the guide pin 172p of the main plate 102. Therefore,
the train wheel setting lever 440 is integrated to the main
plate 102 to be able to move linearly relative to the main
plate 102.
[0130] The train wheel setting lever 440 is arranged
not to overlap the battery 120. Further, the train wheel
setting lever 440 is arranged not to overlap a part at-
tached with a hand. The operation window portion 440h
of the train wheel setting lever 440 is inserted with the
operation spring 143 of the reset lever 140'. When the
hand setting stem 110 is pulled out to the first stage, the
reset lever 140' is rotated. When the reset lever 140' is
rotated, by rotation of the operation spring 143, the train
wheel setting lever 440 can linearly be moved by being
guided by the guide pins 170p and 172p. When the train
wheel setting lever 440 is linearly moved, the train wheel
setting portion 440k of the train wheel setting lever 440
can set rotation of the intermediate small second wheel
(B) 434. (2·3) Constitution of chronograph hour/minute
indicating train wheel portion
[0131] Next, an explanation will be given of a consti-
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tution of a chronograph hour/minute indicating train
wheel portion operated in the chronograph measuring
mode in the analog electronic timepiece (analog chron-
ograph timepiece) according to the invention. The
chronograph hour/minute indicating train wheel portion
includes a motor for driving a chronograph hour/minute
indicating train wheel and the chronograph hour/minute
indicating train wheel.
[0132] In reference to Fig. 9, the chronograph hour/
minute indicating train wheel portion includes the motor
for driving the chronograph hour/minute indicating train
wheel, that is, a chronograph hour/minute motor and the
chronograph hour/minute indicating train wheel. The
chronograph hour/minute indicating train wheel is con-
stituted to rotate by rotation of the chronograph hour/
minute motor to indicate "chronograph minute" in elapse
time measured in the chronograph measuring mode by
a chronograph minute hand and to indicate "chrono-
graph hour" in elapse time measured in the chronograph
measuring mode by a chronograph hour hand. In the
chronograph measuring mode, IC (Integrated Circuit)
116 is constituted to measure elapse time and operate
the chronograph hour/minute motor.
[0133] The chronograph hour/minute motor includes
a chronograph hour/minute coil block 462, a chrono-
graph hour/minute stator 464 and a chronograph hour/
minute rotor 466. The chronograph hour/minute coil
block 462, the chronograph hour/minute stator 464 and
the chronograph hour/minute rotor 466 used in the
movement 400 are parts respectively the same as the
chronograph minute/second coil block 262, the chrono-
graph minute/second stator 264 and the chronograph
minute/second rotor 266 used in the above-described
movement 100.
[0134] When a chronograph hour/minute motor drive
signal outputted by IC (Integrated Circuit) 116 is inputted
to the chronograph hour/minute coil block 462, the
chronograph hour/minute stator 464 is magnetized to
rotate the chronograph hour/minute rotor 466. The
chronograph hour/minute rotor 466 is constituted to ro-
tate by, for example, 180 degrees per minute. The
chronograph hour/minute rotor 466 can also be consti-
tuted to rotate by 180 degrees per 10 seconds , 20 sec-
onds or 30 seconds . The chronograph hour/minute ro-
tor 466 includes an upper shaft portion, a lower shaft
portion, a pinion portion and a rotor magnet. The upper
shaft portion of the chronograph hour/minute rotor 466
is rotatably integrated to a chronograph hour/minute ro-
tor upper bearing portion 107f provided at the train
wheel bridge (B) 107. The chronograph hour/minute ro-
tor upper bearing portion 107f used in the movement
400 is the same as the chronograph minute/second ro-
tor upper bearing portion 107f used in the above-de-
scribed movement 100. The lower shaft portion of the
chronograph hour/minute rotor 466 is rotatably integrat-
ed to a chronograph hour/minute rotor lower bearing
portion 102f provided at the main plate 102. The chron-
ograph hour/minute rotor lower bearing portion 102f

used in the movement 400 is the same as the chrono-
graph minute/second rotor lower bearing portion 102f
used in the above-described movement 100. Therefore,
the chronograph hour/minute rotor 466 is rotatably ar-
ranged between the train wheel bridge (B) 107 and the
main plate 102.
[0135] A chronograph hour/minute fifth wheel & pinion
450 is constituted to rotate based on rotation of the
chronograph hour/minute rotor 466. A minute-counter
intermediate wheel (C) 451 and a second-counter inter-
mediate wheel (A) 452 are constituted to rotate based
on rotation of the chronograph hour/minute fifth wheel
& pinion 450. The chronograph hour/minute fifth wheel
& pinion 450 includes an upper shaft portion, a lower
shaft portion, a pinion portion and a wheel portion. The
wheel portion of the chronograph hour/minute fifth
wheel & pinion 450 is constituted to be brought in mesh
with the pinion portion of the chronograph hour/minute
rotor 466. The upper shaft portion of the chronograph
hour/minute fifth wheel & pinion 450 is rotatably integrat-
ed to a chronograph hour/minute fifth wheel & pinion up-
per bearing portion 107g provided at the train wheel
bridge (B) 107. The chronograph hour/minute fifth wheel
& pinion upper bearing portion 107g used in the move-
ment 400 is the same as the chronograph minute/sec-
ond fifth wheel & pinion upper bearing portion 107g used
in the above-described movement 100. The lower shaft
portion of the chronograph hour/minute fifth wheel & pin-
ion 450 is rotatably integrated to a chronograph hour/
minute fifth wheel & pinion lower bearing portion 102g
provided at the main plate 102. The chronograph hour/
minute fifth wheel & pinion lower bearing portion 102g
used in the movement 400 is the same as the chrono-
graph minute/second fifth wheel & pinion lower bearing
portion 102g used in the above-described movement
100. Therefore, the chronograph hour/minute fifth wheel
& pinion 450 is rotatably arranged between the train
wheel bridge (B) 107 and the main plate 102.
[0136] Aminute-counting wheel 454 is constituted to
rotate based on rotation of the minute-counter interme-
diate wheel (C) 451 via rotation of a minute-counter in-
termediate wheel (D) 453. Dimensions and shape of the
minute-counter intermediate wheel (C) 451 are consti-
tuted to be same as dimensions and shape of the
minute-counter intermediate wheel (D) 453. Further, all
of dimensions and shape of the minute-counter interme-
diate wheel (C) 451, dimensions and shape of the
minute-counter intermediate wheel (D) 453, dimensions
and shape of the second-counter intermediate wheel (A)
251 and dimensions and shape of the second-counter
intermediate wheel (B) 253 are the same.
[0137] The minute-counter intermediate wheel (C)
451 includes an upper shaft portion, a lower shaft por-
tion and a wheel portion. The wheel portion of the
minute-counter intermediate wheel (C) 451 is constitut-
ed to be brought in mesh with the pinion portion of the
chronograph hour/minute fifth wheel & pinion 450. The
upper shaft portion of the minute-counter intermediate
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wheel (C) 451 is rotatably integrated to a minute-counter
intermediate wheel (C) upper bearing portion 108h pro-
vided at the back train wheel bridge 108. The minute-
counter intermediate wheel (C) upper bearing portion
108h used in the movement 400 is the same as the sec-
ond-counter intermediate wheel (A) upper bearing por-
tion 108h used in the above-described movement 100.
The lower shaft portion of the minute-counter interme-
diate wheel (C) 451 is rotatably integrated to a minute-
counter intermediate wheel (C) lower bearing portion
102h provided at the main plate 102. The minute-coun-
ter intermediate wheel (C) lower bearing portion 102h
used in the movement 400 is the same as the second-
counter intermediate wheel (A) lower bearing portion
102h used in the above-described movement 100.
Therefore, the minute-counterintermediate wheel (C)
451 is rotatably arranged between the back train wheel
bridge 108 and the main plate 102.
[0138] The minute-counter intermediate wheel (D)
453 includes an upper shaft portion, a lower shaft por-
tion and a wheel portion. The wheel portion of the
minute-counter intermediate wheel (D) 453 is constitut-
ed to be brought in mesh with the wheel portion of the
minute-counter intermediate wheel (C) 451. The upper
shaft portion of the minute-counter intermediate wheel
(D) 453 is rotatably integrated to a minute-counter inter-
mediate wheel (D) upper bearing portion 108j provided
at the back train wheel bridge 108. The minute-counter
intermediate wheel (D) upper bearing portion 108j used
in the movement 400 is the same as the second-counter
intermediate wheel (B) upper bearing portion 108j used
in the above-described movement 100. The lower shaft
portion of the minute-counter intermediate wheel (D)
453 is rotatably integrated to a minute-counter interme-
diate wheel (D) lower bearing portion 102j provided at
the main plate 102. The minute-counter intermediate
wheel (D) lower bearing portion 102j used in the move-
ment 400 is the same as the second-counter intermedi-
ate wheel (B) lower bearing portion 102j used in the
above-described movement 100. Therefore, the
minute-counter intermediate wheel (D) 453 is rotatably
arranged between the back train wheel bridge 108 and
the main plate 102.
[0139] The minute-counting wheel 454 is constituted
to rotate based on rotation of the minute-counter inter-
mediate wheel (D) 453. The minute-counting wheel 454
includes an upper shaft portion, a lower shaft portion
and a wheel portion. The wheel portion of the minute-
counting wheel 454 is constituted to be brought in mesh
with the wheel portion of the minute-counter intermedi-
ate wheel (D) 453. The upper shaft portion of the minute-
counting wheel 454 is rotatably integrated to a minute-
counting wheel upper bearing portion 108k provided at
the back train wheel bridge 108. The minute-counting
wheel upper bearing portion 108k used in the movement
400 is the same as the second-counting wheel upper
bearing portion 108k used in the above-described
movement 100. The lower shaft portion of the minute-

counting wheel 454 is rotatably integrated to a minute-
counting wheel lower bearing portion 102k provided at
the main plate 102. The minute-counting wheel lower
bearing portion 102k used in the movement 400 is the
same as the second-counting wheel lower bearing por-
tion 102k used in the above-described movement 100.
Therefore, the minute-counting wheel 454 is rotatably
arranged between the back train wheel bridge 108 and
the main plate 102. A minute-counting hand 455 (refer
to a view of a complete, mentioned later) is attached to
the minute-counting wheel 454. The minute-counting
hand 455 constitutes a minute chronograph indicating
member. In the chronograph measuring mode, the
minute-counting hand 455 is operated to indicate
"minute" in elapse time.
[0140] In reference to Fig. 9, rotation center of the
minute-counting wheel 454 is disposed at a position
above the main plate reference horizontal axis line 304
and between the main plate center 300 and the outer
shape portion 306 of the main plate 102 disposed "6
o'clock direction" of the movement 100. A distance be-
tween rotation center of the minute-counting wheel 454
and the main plate center 300 is about 1/2 of a maximum
outer shape portion of the main plate 102.
[0141] An hour-counting wheel 458 is constituted to
rotate based on rotation of an hour-counter intermediate
wheel (A) 452 via rotation of an hour-counter intermedi-
ate wheel (B) 457. The hour/counter intermediate wheel
(A) 452 includes an upper shaft portion, a lower shaft
portion, a pinion portion and a wheel portion. The wheel
portion of the hour-counter intermediate wheel (A) 452
is constituted to be brought in mesh with the pinion por-
tion of the chronograph hour/minute fifth wheel & pinion
450. The upper shaft portion of the hour-counter inter-
mediate wheel (A) 452 is rotatably integrated to an hour-
counter intermediate wheel (A) upper bearing portion
108m provided at the back train wheel bridge 108. The
hour-counting intermediate wheel (A) upper bearing
portion 108m used in the movement 400 is the same as
the minute-counter intermediate wheel (A) upper bear-
ing portion 108m used in the above-described move-
ment 100. The lower shaft portion of the hour-counter
intermediate wheel (A) 452 is rotatably integrated to an
hour-counter intermediate wheel (A) lower bearing por-
tion 102m provided at the main plate 102. The hour-
counter intermediate wheel (A) lower bearing portion
102m used in the movement 400 is the same as the
minute-counter intermediate wheel (A) lower bearing
portion 102m used in the above-described movement
100. Therefore, the hour-counter intermediate wheel (A)
452 is rotatably arranged between the back train wheel
bridge 108 and the main plate 102.
[0142] The hour-counter intermediate wheel (B) 457
includes an upper shaft portion, a lower shaft portion, a
pinion portion and a wheel portion. The hour-counter in-
termediate wheel (B) 457 is constituted to be brought in
mesh with the pinion portion of the hour-counter inter-
mediate wheel (A) 452. The upper shaft portion of the
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hour-counter intermediate wheel (B) 457 is rotatably in-
tegrated to an hour-counter intermediate wheel (B) up-
per bearing portion 108n provided at the back train
wheel bridge 108. The hour-counter intermediate wheel
(B) upper bearing portion 108n used in the movement
400 is the same as the minute-counter intermediate
wheel (A) upper bearing portion 108n used in the above-
described movement 100. The lower shaft portion of the
hour-counter intermediate wheel (B) 457 is rotatably in-
tegrated to an hour-counter intermediate wheel (B) low-
er bearing portion 102n provided at the main plate 102.
The hour-counter intermediate wheel (A) lower bearing
portion 102n used in the movement 400 is the same as
the minute-counter intermediate wheel (A) lower bear-
ing portion 108n used in the above-described move-
ment 100. Therefore, the hour-counter intermediate
wheel (B) 457 is rotatably arranged between the back
train wheel bridge 108 and the main plate 102.
[0143] The hour-counting wheel 458 includes an up-
per shaft portion, a lower shaft portion and a wheel por-
tion. The wheel portion of the hour-counting wheel 458
is constituted to be brought in mesh with the wheel por-
tion of the minute-counter intermediate wheel (B) 257.
The upper shaft portion of the hour-counting wheel 458
is rotatably integrated to an hour-counting wheel upper
bearing portion 108p provided at the back train wheel
bridge 108. The hour-counting wheel upper bearing por-
tion 108p used in the movement 400 is the same as the
minute-counting wheel upper bearing portion 108p used
in the above-described movement 100. The lower shaft
portion of the hour-counting wheel 458 is rotatably inte-
grated to an hour-counting wheel lower bearing portion
102p provided at the main plate 102. The hour-counting
wheel lower bearing portion 102p used in the movement
400 is the same as the minute-counting wheel lower
bearing portion 102p used in the above-described
movement 100. Therefore, the hour-counting wheel 458
is rotatably arranged between the back train wheel
bridge 108 and the main plate 102. An hour chronograph
hand 459 (refer to a view of a complete, mentioned later)
is attached to the hour-counting wheel 458. The hour-
counting hand 459 constitutes an hour chronograph in-
dicating member. In the chronograph measuring mode,
the hour chronograph hand 459 is operated to indicate
"hour" in elapse time.
[0144] In reference to Fig. 9, rotation center of the
hour-counting wheel 458 is disposed at a position above
the main plate reference vertical axis line 302 and be-
tween the main plate center 300 and the outer shape
portion 309 of the main plate 102 disposed in "9 o'clock
direction" of the movement 100. A distance between ro-
tation center of the hour-counting wheel 458 and the
main plate center 300 is about 1/2 of a radius of a max-
imum outer shape portion of the main plate 102.

(2·4) Constitution of 1/5 second indicating train wheel
portion

[0145] Next, an explanation will be given of a consti-
tution of a 1/5 second indicating train wheel portion op-
erated in the chronograph measuring mode in the ana-
log electronic timepiece (analog chronograph time-
piece) according to the invention. A 1/10 second indi-
cating train wheel portion includes a motor for driving a
1/10 second indicating train wheel and the 1/5 second
indicating train wheel.
[0146] In reference to Fig. 9 and Fig. 10, a 1/5 second
motor includes a 1/5 second coil block 442, a 1/5 second
stator 444 and a 1/5 second rotor 446.
[0147] The 1/5 second coil block 442 and the 1/5 sec-
ond rotor 446 used in the movement 400 are parts re-
spectively the same as the time coil block for side 242
and the time rotor (A) 246 used in the above-described
movement 100. Dimensions and shape of the 1/5 sec-
ond stator 444 used in the movement 400 are the same
as dimensions and shape of the time stator for side 244
used in the above-described movement 100 except a
shape of a notch portion for controlling to rotate the time
rotor (A) 246.
[0148] When a 1/5 second motor drive signal output-
ted by IC (Integrated Circuit) 116 is inputted to the 1/5
second coil block 442, the 1/5 second stator 444 is mag-
netized to rotate the 1/5 second rotor 446. The 1/5 sec-
ond rotor 446 is constituted to rotate by, for example,
180 degrees per 1/5 second. The 1/5 second rotor 446
includes an upper shaft portion, a lower shaft portion, a
pinion portion and a rotor magnet. The upper shaft por-
tion of the 1/5 second rotor 446 is rotatably integrated
to a 1/5 second rotor upper bearing portion 106a pro-
vided at the train wheel bridge (A) 106. The 1/5 second
rotor upper bearing portion 106a used in the movement
400 is the same as the time rotor (A) upper bearing por-
tion 106a used in the above-described movement 100.
The lower shaft portion of the 1/5 second rotor 446 is
rotatably integrated to a 1/5 second rotor bearing portion
102a provided at the main plate 102. The 1/5 second
rotor lower bearing portion 102a used in the movement
400 is the same as the time rotor (A) lower bearing por-
tion 102a used in the above-described movement 100.
Therefore, the 1/5 second rotor 446 is rotatably ar-
ranged between the train wheel bridge (A) 106 and the
main plate 102.
[0149] A 1/5 CG intermediate wheel (A) 470 is consti-
tuted to rotate based on rotation of the 1/5 second rotor
446. The 1/5 CG intermediate wheel (A) 470 includes
an upper shaft portion, a lower shaft portion, a pinion
portion and a wheel portion. The wheel portion of the
1/5 CG intermediate wheel (A) 470 is constituted to be
brought in mesh with the pinion portion of the 1/5 second
rotor 446. The upper shaft portion of the 1/5 CG inter-
mediate wheel (A) 470 is rotatably integrated to a 1/5
CG intermediate wheel (A) upper bearing portion 106fc
(refer to a view of a train wheel bridge, mentioned later)
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provided at the train wheel bridge (A) 106. The lower
shaft portion of the 1/5 CG intermediate wheel (A) 470
is rotatably integrated to a 1/5 CG intermediate wheel
(A) lower bearing portion 102fc (refer to a view of a main
plate, mentioned later) provided at the main plate 102.
Therefore, the 1/5 CG intermediate wheel (A) 470 is ro-
tatably arranged between the train wheel bridge (A) 106
and the main plate 102.
[0150] A 1/5 CG wheel 476 is constituted to rotate
based on rotation of the 1/5 CG intermediate wheel (A)
470 via rotation of a 1/5 CG intermediate wheel (B) 472.
The 1/5 CG intermediate wheel (B) 472 includes an up-
per shaft portion, a lower shaft portion and a wheel por-
tion. The wheel portion of the 1/5 CG intermediate wheel
(B) 472 is constituted to be brought in mesh with the
pinion portion of the 1/5 CG intermediate wheel (A) 470.
The upper shaft portion of the 1/5 CG intermediate
wheel (B) 472 is rotatably integrated to a 1/5 CG inter-
mediate wheel (B) upper bearing portion 106gc (refer to
a view of a train wheel bridge, mentioned later) provided
at the train wheel bridge (A) 106. The lower shaft portion
of the 1/5 CG intermediate wheel (B) 472 is rotatably
integrated to a 1/5 CG intermediate wheel (B) lower
bearing portion 102gc (refer to a view of a main plate,
mentioned later) provided at the main plate 102. There-
fore, the 1/5 CG intermediate wheel (B) 472 is rotatably
arranged between the train wheel bridge (A) 106 and
the main plate 102.
[0151] The 1/5 CG wheel 476 includes an upper shaft
portion 476a, an abacus bead portion 476b provided at
a lower shaft portion thereof, a middle shaft portion 476c
and a wheel portion 476d. The wheel portion 221d of
the 1/5 CG wheel 476 is constituted to be brought in
mesh with the pinion portion 220c of the 1/5 CG inter-
mediate wheel (B) 472. The upper shaft portion 476 of
the 1/5 CG wheel 476 is rotatably integrated to the 1/5
CG wheel upper bearing portion 106c provided at the
train wheel bridge (A) 106. The 1/5 CG upper bearing
portion 106c used in the movement 400 is the same as
the second wheel & pinion upper bearing portion for side
106c used in the above-described movement 100. The
abacus bead portion 476b of the 1/5 CG wheel 476 is
rotatably arranged to inside of a center hole of a cannon
pinion for center 424b. The rotation center of the 1/5 CG
wheel 476 is the main plate center 300. The 1/5 CG
wheel 476 is constituted to rotate by one step per 1/5
second. A 1/5 second chronograph hand 475 is at-
tached to the 1/5 CG wheel 476. The 1/5 second chron-
ograph hand 475 constitutes a 1/5 second chronograph
indicating member (1/5 CG indicating member).
[0152] In the movement 400, the second wheel & pin-
ion hold spring for side 231 used in the above-described
movement 100 is not used.
[0153] As a modified example, by changing the spec-
ification of IC, the step motor and the train wheel, in
place of the 1/5 CG wheel 476 rotated by one step per
1/5 second, a 1 second CG wheel rotated by one step
per 1 second, or a 1/2 CG wheel rotated by one step per

1/2 second or a 1/4 CG wheel rotated by one step per
1/4 second or the like can be provided.

(2·5) Constitution of main plate

[0154] In reference to Fig. 4, the minute-counting
wheel lower bearing portion 102k is disposed at a posi-
tion in the main plate 102, above the main plate refer-
ence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the
movement 100.
[0155] The 1/5 second rotor lower bearing portion
102a, the 1/5 CG intermediate wheel (A) lower bearing
portion 102fc, and the 1/5 CG intermediate wheel (B)
lower bearing portion 102gc are arranged at the third
region 330 in the main plate 102.
[0156] The chronograph hour/minute rotor lower
bearing portion 102f, the chronograph hour/minute fifth
wheel & pinion lower bearing portion 102g, the minute-
counter intermediate wheel (A) lower bearing portion
102h, the minute-counter intermediate wheel (B) lower
bearing portion 102j, the hour-counter intermediate
wheel (A) lower bearing portion 102m and the hour-
counter intermediate wheel (B) lower bearing portion
102n are arranged at the third region 330 in the main
plate 102.
[0157] The hour-counting wheel lower bearing portion
102p is disposed at a portion in the main plate 102,
above the main plate reference vertical axis line 302 and
between the main plate center 300 and the outer shape
portion 309 of the main plate 102 disposed in "9 o'clock
direction" of the movement 100.
[0158] The time rotor (B) lower bearing portion 102r,
the hour fifth wheel & pinion (B) lower bearing portion
102s, the fourth wheel & pinion lower bearing portion for
center 102cc, the third wheel & pinion lower bearing por-
tion for center 102dc, the intermediate small second
wheel (A) lower bearing portion 102t, the intermediate
small second wheel (B) lower bearing portion 102u are
arranged at the fourth region 340 in the main plate 102.
[0159] The small second wheel lower bearing portion
102v is disposed at a position in the main plate 102,
above the main plate reference horizontal axis line 304
and between the main plate center 300 and the outer
shape portion 312 of the main plate 102 disposed in "12
o'clock direction" of the movement 100.
[0160] The guide pin 170p is arranged at the first re-
gion 310. The guide pin 172p is arranged at the fourth
region 340.
[0161] By constituting in this way, the main plate 102
used in the movement 400 can be made the same as
the main plate 102 used in the movement 100. That is,
the main plate can be used for the movement 400 as
well as for the movement 100.
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(2·6) Constitution of train wheel bridge

(2·6) Constitutions of train wheel bridge (A) and train
wheel bridge (B)

[0162] In reference to Fig. 5, the 1/5 second rotor up-
per bearing portion 106a, the 1/5 CG intermediate wheel
(A) upper bearing portion 102fc, and the 1/5 CG inter-
mediate wheel (B) upper bearing portion 102gc are ar-
ranged at the third region 330 in the train wheel bridge
(A) 106.
[0163] The chronograph hour/minute rotor upper
bearing portion 107f and the chronograph hour/minute
fifth wheel & pinion upper bearing portion 107g are ar-
ranged at the third region 330 in the train wheel bridge
(B) 107.
[0164] The minute-counter intermediate wheel (A) up-
per bearing portion 106h, the minute-counter intermedi-
ate wheel (B) upper bearing portion 106j, the hour-coun-
ter intermediate wheel (A) upper bearing portion 106m
and the hour-counter intermediate wheel (B) upper
bearing portion 106n are arranged at the third region
330 in the train wheel bridge (A) 106.
[0165] The hour rotor (B) upper bearing portion 106r,
the hour fifth wheel & pinion (B) upper bearing portion
102s, the fourth wheel & pinion upper bearing portion
for center 102cc and the third wheel & pinion upper bear-
ing portion for center 102dc are arranged at the fourth
region 340 in the train wheel bridge (A) 106.
[0166] By constituting in this way, the train wheel
bridge (A) 106 and the train wheel bridge (B) 107 used
in the movement 400 can respectively be the same as
the train wheel bridge (A) 106 and the train wheel bridge
(B) 107 used in the above-described movement 100.

(2·7) Constitution of back train wheel bridge

[0167] In reference to Fig. 6, the minute-counting
wheel upper bearing portion 108k is disposed in the
back train wheel bridge 108, above the main plate ref-
erence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion of the back
train wheel bridge 108 disposed in "6 o'clock direction"
of the movement 100.
[0168] The minute-counter intermediate wheel (A) up-
per bearing portion 108h, the minute-counter intermedi-
ate wheel (B) upper bearing portion 108j, the hour-coun-
ter intermediate wheel (A) upper bearing portion 108m
and the hour-counter intermediate wheel (B) upper
bearing portion 108n are arranged at the third region
330 in the back train wheel bridge 108.
[0169] The hour-counting wheel upper bearing por-
tion 108p is disposed at a position in the back train wheel
bridge 108, above the main plate reference vertical axis
line 302 and between the main plate center 300 and the
outer shape portion of the back train wheel bridge 108
disposed in "9 o'clock direction" of the movement 100.
[0170] The intermediate small second wheel (A) up-

per bearing portion 108t and the intermediate small sec-
ond wheel (B) upper bearing portion 108u are disposed
at the fourth region 340 in the back train wheel bridge
108.
[0171] The small second wheel upper bearing portion
108v is disposed at a position in the back train wheel
bridge 108, above the main plate reference horizontal
axis line 304 and between the main plate center 300 and
the outer shape portion of the back train wheel bridge
108 disposed in "12 o'clock direction of the movement
100.
[0172] By constituting in this way, the back train wheel
bridge 108 used in the movement 400 can be made the
same as the back train wheel bridge 108 used in the
above-described movement 100. That is, the back train
wheel bridge can be used for the movement 400 as well
as the movement 100.

(2·8) Arrangement of parts in movement

[0173] Next, a preferable arrangement of parts in the
movement 400 will be explained.
[0174] In reference to Fig. 1, rotation center 140c of
the reset lever 140' is arranged at the second region
320.
[0175] The train wheel setting lever 440 is arranged
at the first region 310 and the fourth region 340. A po-
sition of the reset lever 140' brought into contact with
the train wheel setting lever 440 is arranged at the first
region 310. A position of the train wheel setting Lever
440 for setting the intermediate small second wheel (B)
434 is arranged at the fourth region 340 on the back side
of the movement 400. A position of the reset lever 140'
for carrying out resetting operation is arranged at the
second region 320 on the surface side of the movement
400. By constituting in this way, the train wheel setting
lever 440 for firmly setting rotation of the train wheel for
operating the small second hand can effectively be ar-
ranged on the surface side of the movement 400.
[0176] A coil block center 442c of the 1/5 second coil
block 442 may be arranged at the third region 330. Ro-
tation center of the 1/5 second rotor 446, rotation center
of the 1/5 CG intermediate wheel (A) 470 and rotation
center of the 1/5 CG intermediate wheel (B) 472 may be
arranged at the third region 330. Rotation center of the
minute wheel 226 may be arranged at the second region
320.
[0177] A coil block center 462c of the chronograph
hour/minute coil block 462 may be arranged at the third
region 330. Rotation center of the chronograph hour/
minute rotor 466, rotation center of the chronograph
hour/minute fifth wheel & pinion 450, rotation center of
the minute-counter intermediate wheel (C) 451, rotation
center of the minute-counter intermediate wheel (D)
453, rotation center of the hour-counter intermediate
wheel (A) 452 and rotation center of the hour-counter
intermediate wheel (B) 457 may be arranged at the third
region 330. The coil block center 462c of the chrono-
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graph hour/minute coil block 462 is arranged on an outer
side of the coil block center 442c of the 1/5 second coil
block 442 in the third region 330. Rotation center of the
chronograph hour-minute rotor 466 is arranged on an
outer side of rotation center of the 1/5 second rotor 446
in the third region 330.
[0178] Rotation center of the minute-counting wheel
454 is disposed at a position above the main plate ref-
erence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the
movement 400. A distance between rotation center of
the minute-counting wheel 454 and the main plate cent-
er 300 is preferably 30% through 70% of a radius of a
maximum outer shape portion of the main plate 102,
more preferably, 45% through 55% of the radius of the
maximum outer shape portion of the main plate 102 and
particularly preferably, about 1/2 of the radius of the
maximum outer shape portion of the main plate 102.
[0179] Further, rotation center of the hour-counting
wheel 458 is disposed at a position above the main plate
reference vertical axis line 302 and between the main
plate center 300 and the outer shape portion 309 of the
main plate 102 disposed in "9 o'clock direction" of the
movement 400. A distance between rotational center of
the hour-counting wheel 458 and the main plate center
300 is preferably 30% through 70% of the radius of the
maximum outer shape portion of the main plate 102,
more preferably, 45% through 55% of the radius of the
maximum outer shape portion of the main plate 102 and
particularly preferably about 1/2 of the radius of the max-
imum outer shape portion of the main plate 102.
[0180] A coil block center 482c of the time coil block
for center 482 may be arranged at the fourth region 340.
Rotation center of the time rotor (B) 486, rotation center
of the time fifth wheel & pinion (B) 420, rotation center
of the small second intermediate wheel (A) 432, rotation
center of the small second intermediate wheel (B) 434,
rotation center of the fourth wheel & pinion for center
421, and rotation center of the third wheel & pinion for
center 422 may be arranged at the fourth region 340.
By constituting in this way, the plurality of coil blocks and
the plurality of train wheels can effectively be arranged
on the surface side of the movement 400. Here, a
number of parts constituting the train wheels is not lim-
ited to the above-described but one or more of transmis-
sion wheels may further be added.
[0181] Rotation center of the small second wheel 436
is disposed at a position above the main plate reference
horizontal axis line 304 and between the main plate
center 300 and the outer shape portion 312 of the main
plate 102 disposed in "12 o'clock direction" of the move-
ment 400. A distance between rotation center of the
small second wheel 436 and the main plate center 300
is preferably 30% through 70% of the radius of the max-
imum outer shape portion of the main plate 102, more
preferably, 45% through 55% of the radius of the maxi-
mum outer shape portion of the main plate 102 and par-

ticularly preferably, about 1/2 of the radius of the maxi-
mum outer shape portion of the main plate 102.
[0182] It is preferable to constitute all of the distance
between rotation center of the minute-counting wheel
454 and the main plate center 300, the distance be-
tween rotation center of the hour-counting wheel 458
and the main plate center 300 and the distance between
rotation center of the small second wheel 436 and the
main plate center 300 to be an equal value.

(2·9) Operation of second embodiment

[0183] Next, an explanation will be given of operation
of the second embodiment of the analog electronic time-
piece (analog chronograph timepiece) according to the
invention.
[0184] In reference to Fig. 13, a complete 500 of the
center chronograph timepiece is provided with the outer
case 202. The outer case 202 used in the second em-
bodiment of the analog chronograph timepiece accord-
ing to the invention may be the same as the outer case
202 used in the above-described first embodiment of the
analog chronograph timepiece of the invention or may
be different therefrom. The movement 400 and the dial
104 are contained in the outer case 202. The dial 104
used in the second embodiment of the analog chrono-
graph timepiece of the invention may be the same as
the dial 104 used in the above-described first embodi-
ment of the analog chronograph timepiece of the inven-
tion or may be different therefrom.
[0185] The crown 204 is provided at the outer case
202 to rotate integrally with the hand setting stem 110.
Time of the center chronograph timepiece is constituted
to be able to set by pulling out the crown 204 to the first
stage and rotating the crown 204. That is, when the
crown 204 is pulled out to the first stage, the small sec-
ond hand 438 is constituted to be able to stop and the
hour hand 230 and the minute hand 232 are constituted
to be able to rotate by rotating the crown 204.
[0186] The outer case 202 is provided with the start/
stop button 206 for starting or stopping operation of
chronograph of the center chronograph timepiece. Sig-
nals with regard to starting operation and stopping op-
eration of the chronograph are constituted to transmit to
IC 116 by operating the switch spring when the start/
stop button 206 is pushed. The outer case 202 is pro-
vided with the reset button 208 for resetting operation
of chronograph of the center chronograph timepiece. A
signal with regard to resetting operation of chronograph
is constituted to transmit to IC 116 by operating the
switch spring when the reset button 208 is pushed.
[0187] Here, operation of indicating current time will
be explained. In reference to Fig. 9 through Fig. 13, time
of the center chronograph timepiece is set to current
time by pulling out the crown 204 to the first stage and
rotating the crown 204 and the crown 204 is pushed to
zero stage. Under the state, the time rotor (B) 486 is
rotated and the time fifth wheel & pinion (B) 420 is ro-
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tated based on rotation of the time rotor (B) 486. The
small second wheel 436 is rotated based on rotation of
the time fifth wheel & pinion (B) 420 via rotation of the
intermediate small second wheel (A) 432 and the inter-
mediate small second wheel (B) 434. The small second
wheel 436 is rotated by one rotation per minute and
therefore, the small second hand 438 attached to the
small second wheel 436 indicates "second" of current
time.
[0188] Further, the center wheel & pinion for center
424 is rotated based on rotation of the time fifth wheel
& pinion (B) 420 via rotation of the fourth wheel & pinion
for center 421 and the third wheel & pinion for center
422. The center wheel & pinion for center 424 is rotated
by one rotation per hour and therefore, the minute hand
232 attached to the cannon pinion for center 424b of the
center wheel & pinion for center 424 indicates "minute"
of current time.
[0189] Further, the hour wheel 228 is rotated based
on rotation of the center wheel & pinion for center 424
via rotation of the minute wheel 226. The hour wheel
228 is rotated by one rotation per 12 hours and there-
fore, the hour hand 234 attached to the hour wheel 228
indicates "hour" of current time.
[0190] Next, operation of measurement of chrono-
graph will be explained. In reference to Fig. 13, in a state
of stopping to reset measurement of chronograph, all of
the hour chronograph hand 459, the minute chrono-
graph hand 455 and the 1/5 second chronograph hand
475 are disposed at "zero positions (initial positions)".
That is, in the reset state, all of the hour chronograph
hand 459, the minute chronograph hand 455, the 1/5
second chronograph hand 475 are disposed at positions
indicating "zero".
[0191] In reference to Fig. 9 through Fig. 13, the
chronograph measuring mode is started by pushing the
start/stop button 206 to start measurement of chrono-
graph. In the chronograph measuring mode, the chron-
ograph hour/minute rotor 466 is rotated and the chron-
ograph hour/minute fifth wheel & pinion 450 is rotated
based on rotation of the chronograph hour/minute rotor
466. Further, the minute-counter intermediate wheel (C)
451 and the hour-counter intermediate wheel (A) 452
are rotated based on rotation of the chronograph hour/
minute fifth wheel & pinion 250. The minute-counting
wheel 454 is rotated based on rotation of the minute-
counter intermediate wheel (C) 451 via rotation of the
minute-counter intermediate wheel (D) 453. In the
chronograph measuring mode, the minute chronograph
hand 455 attached to the minute-counting wheel 454 in-
dicates "minute" in elapse time.
[0192] Further, the hour-counting wheel 458 is rotated
based on rotation of the hour-counter intermediate
wheel (A) 452 via rotation of the hour-counter interme-
diate wheel (B) 457. In the chronograph measuring
mode, the hour chronograph hand 459 attached to the
hour-counting wheel 458 indicates "hour" in elapse time.
[0193] Further, in the chronograph measuring mode,

the 1/5 second rotor 446 is rotated and the 1/5 CG in-
termediate wheel (A) 470 is rotated based on rotation of
the 1/5 second rotor 446. The 1/5 CG wheel 476 is ro-
tated based on rotation of the 1/5 CG intermediate wheel
(A) 470 via rotation of the 1/5 CG intermediate wheel
(B) 472. In the chronograph measuring mode, the 1/5
second chronograph hand 475 attached to the 1/5 CG
wheel 476 is operated to indicate "second" in elapse
time by "1/5 second unit".
[0194] Further, in the chronograph measuring mode,
when the start/stop button 206 is pushed, measurement
of chronograph can be stopped. In the state of stopping
to measure chronograph, the hour chronograph hand
459 is stopped in a state of indicating "hour" in elapse
time, the minute chronograph hand 455 is stopped in a
state of indicating "minute" in elapse time and the 1/5
second chronograph hand 475 is stopped in a state of
indicating "second" in elapse time by "1/5 second unit".
[0195] In the state of stopping to measure chrono-
graph, when the reset button 208 is pushed, all of the
hour chronograph hand 459, the minute chronograph
hand 455 and the 1/5 second chronograph hand 475
return to positions indicating "zero" (refer to Fig. 8).

(3) Other embodiment

[0196] Next, other embodiment of the invention will be
explained.
[0197] The following explanation will mainly be given
of a point of other embodiment of the invention different
from the first embodiment of the invention and a point
of other embodiment different from the second embod-
iment of the invention. Therefore, with regard to a por-
tion other than content described below, the above-de-
scribed explanation with regard to the first embodiment
of the invention and the above-described explanation
with regard to the second embodiment of the invention
will be applied thereto.

(3·1) Constitution of movement of side chronograph
timepiece

[0198] In the above-described movement 100 of the
side chronograph timepiece, although parts constituting
the movement 100 are preferably arranged to constitute
a structure shown in Fig. 1 relative to the main plate ref-
erence vertical axis line 302, the parts constituting the
movement may be arranged to constitute a structure in
mirror symmetry with the structure shown in Fig. 1 rela-
tive to the main plate reference vertical axis line 302.
[0199] That is, in reference to Fig. 1 and Fig. 14, in
the movement 100, the coil block center 242c of the time
coil block for side 242 is arranged at the third region 330.
Rotation center of the time rotor (A) 246 and rotation
center of the time fifth wheel & pinion (A) 220 are ar-
ranged at the third region 330. Rotation center of the
third wheel & pinion for side 222 is arranged at the fourth
region 340. Rotation center of the minute wheel 226 is

45 46



EP 1 376 269 A2

25

5

10

15

20

25

30

35

40

45

50

55

arranged at the second region 320.
[0200] The coil block center 262c of the chronograph
minute/second coil block 262 is arranged at the third re-
gion 330. Rotation center of the chronograph minute/
second rotor 266, rotation center of the chronograph
minute/second fifth wheel & pinion 250, rotation center
of the second-counter intermediate wheel (A) 251, rota-
tion center of the minute-counter intermediate wheel (A)
252, rotation center of the second-counter intermediate
wheel (B) 253 and rotation center of the minute-counter
intermediate wheel (B) 257 are arranged at the third re-
gion 330. The coil block center 262c of the chronograph
minute-second coil block 262 is arranged on the outer
side of the coil block center 242c of the time coil block
for side 242 in the third region 330. Rotation center of
the chronograph minute/second rotor 266 is arranged
on the outer side of rotation center of the time rotor (A)
246 in the third region 330.
[0201] Rotation center of the second-counting wheel
254 is disposed at a position above the main plate ref-
erence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the
movement 100.
[0202] Further, rotation center of the minute-counting
wheel 258 is disposed at a position above the main plate
reference vertical axis line 302 and between the main
plate center 300 and the outer shape portion 309 of the
main plate 302 disposed in "9 o'clock direction" of the
movement 100.
[0203] The coil block center 282c of the 1/10 second
coil block 282 is arranged at the fourth region 340. Ro-
tation center of the 1/10 second rotor 286, rotation cent-
er of the 1/10 second fifth wheel & pinion 270, rotation
center of the 1/10 second-counter intermediate wheel
(A) 271 and rotation center of the 1/10 second-counter
intermediate wheel (B) 272 are arranged at the fourth
region 340.
[0204] Rotation center of the 1/10 second-counting
wheel 274 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of the
main plate 102 disposed in "12 o'clock direction" of the
movement 100.
[0205] All of the distance between rotation center of
the second-counting wheel 254 and the main plate cent-
er 300, the distance between rotation center of the
minute-counting wheel 258 and the main plate center
300 and the distance between rotation center of the 1/10
second-counting wheel 274 and the main plate center
300 are constituted to be an equal value.
[0206] In contrast thereto, in reference to Fig. 15,
there may be constructed a constitution in a movement
100D such that rotation center of the time rotor (A) 246
and rotation center of the time fifth wheel & pinion (A)
220 are arranged at the fourth region 340, rotation cent-
er of the third wheel & pinion for side 222 is arranged at
the third region 330, rotation center of the minute wheel

226 is arranged at the first region 310, rotation center
of the chronograph minute/second rotor 266, rotation
center of the chronograph minute/second fifth wheel &
pinion 250, rotation center of the second-counter inter-
mediate wheel (A) 251, rotation center of the minute-
counter intermediate wheel (A) 252, rotation center of
the second-counter intermediate wheel (B) 253 and ro-
tation center of the minute-counter intermediate wheel
(B) 257 are arranged at the fourth region 340 and rota-
tion center of the 1/10 second rotor 286, rotation center
of the 1/10 second fifth wheel & pinion 270, rotation cent-
er of the 1/10 second-counter intermediate wheel (A)
271 and rotation center of the 1/10 second-counter in-
termediate wheel (B) 272 are arranged at the third re-
gion 330.
[0207] Further, in the movement 100D, rotation center
of the second-counting wheel 254 is disposed at a po-
sition above the main plate reference horizontal axis line
304 and between the main plate center 300 and the out-
er shape portion 312 of the main plate 102d disposed
in "12 o'clock direction" of the movement 100, rotation
center of the minute-counting wheel 258 is disposed at
a position above the main plate reference vertical axis
line 302 and between the main plate center 300 and the
outer shape portion 309 of the main plate 102d disposed
in "9 o'clock direction" of the movement 100D and rota-
tion center of the 1/10 second-counting wheel 274 is dis-
posed at a position above the main plate reference hor-
izontal axis line 304 and between the main plate center
300 and the outer shape portion 306 of the main plate
102D disposed in "6 o'clock direction" of the movement
100.

(3·2) Constitution of movement of center chronograph
timepiece

[0208] In the above-described movement 400 of the
center chronograph timepiece, although parts constitut-
ing the movement 400 are preferably arranged to con-
stitute a structure shown in Fig. 9 relative to the main
plate reference vertical axis line 302, the parts consti-
tuting the movement may be arranged to constitute a
structure in mirror symmetry with the structure shown in
Fig. 9 relative to the main plate reference vertical axis
line 302.
[0209] That is, in reference to Fig. 9 and Fig. 16, in
the movement 400, the coil block center 442c of the 1/5
second coil block 442 is arranged at the third region 330.
Rotation center of the 1/5 second rotor 446, rotation
center of the 1/5 CG intermediate wheel (A) 470 and
rotation center of the 1/5 CG intermediate wheel (B) 472
are arranged at the third region 330. Rotation center of
the minute wheel 226 is arranged at the second region
320.
[0210] The coil block center 462c of the chronograph
hour/minute coil block 462 is arranged at the third region
330. Rotation center of the chronograph hour/minute ro-
tor 466, rotation center of the chronograph hour/minute
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fifth wheel & pinion 450, rotation center of the minute/
counter intermediate wheel (C) 451, rotation center of
the minute-counter intermediate wheel (D) 453, rotation
center of the hour-counter intermediate wheel (A) 452
and rotation center of the hour-counter intermediate
wheel (B) 457 are arranged at the third region 330. The
coil block center 462c of the chronograph hour/minute
coil block 462 is arranged on the outer side of the coil
block center 442c of the 1/5 second coil block 442 in the
third region 330. Rotation center of the chronograph
hour/minute rotor 466 is arranged on the outer side of
rotation center of the 1/5 second rotor 446 in the third
region 330.
[0211] Rotation center of the minute-counting wheel
454 is disposed at a position above the main plate ref-
erence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate 102 disposed in "6 o'clock direction" of the
movement 400.
[0212] Further, rotation center of the hour-counting
wheel 458 is disposed at a position above the main plate
reference vertical axis line 302 and between the main
plate center 300 and the outer shape portion 309 of the
main plate 102 disposed in "9 o'clock direction" of the
movement 400.
[0213] The coil block center 482c of the time coil block
for center 482 is arranged at the fourth region 340. Ro-
tation center of the time rotor (B) 486, rotation center of
the time fifth wheel & pinion (B) 420, rotation center of
the intermediate small second wheel (A) 432, rotation
center of the intermediate small second wheel (B) 434,
rotation center of the fourth wheel & pinion for center
421 and rotation center of the third wheel & pinion for
center 422 are disposed at the fourth region 340.
[0214] Rotation center of the small second wheel 436
is disposed at a position above the main plate reference
horizontal axis line 304 and between the main plate
center 300 and the outer shape portion 312 of the main
plate 102 disposed in "12 o'clock direction" of the move-
ment 400.
[0215] All of the distance between rotation center of
the minute-counting wheel 454 and the main plate cent-
er 300, the distance between rotation center of the hour-
counting wheel 458 and the main plate center 300 and
the distance between rotation center of the small second
wheel 436 and the main plate center 300 are constituted
to be an equal value.
[0216] In contrast thereto, in reference to Fig. 17, in
the movement 400D, there may be constructed a con-
stitution such that rotation center of the 1/5 second rotor
446, rotation center of the 1/5 CG intermediate wheel
(A) 470, and rotation center of the 1/5 CG intermediate
wheel (B) 472 are arranged at the second region 320,
rotation center of the minute wheel 226 is arranged at
the first region 310, rotation center of the chronograph
hour/minute rotor 466, rotation center of the chrono-
graph hour/minute fifth wheel & pinion 450, rotation
center of the minute-counter intermediate wheel (C)

451, rotation center of the minute-counter intermediate
wheel (D) 453, rotation center of the hour-counter inter-
mediate wheel (A) 452 and rotation center of the hour-
counter intermediate wheel (B) 457 are arranged at the
second region 320, rotation center of the time rotor (B)
486, rotation center of the time fifth wheel & pinion (B)
420, rotation center of the intermediate small second
wheel (A) 432, rotation center of the intermediate small
second wheel (B) 434, rotation center of the fourth wheel
& pinion for center 421 and rotation center of the third
wheel & pinion for center 422 are arranged at the third
region 330.
[0217] In the movement 400D, rotation center of the
minute-counting wheel 454 is disposed at a position
above the main plate reference horizontal axis line 304
and between the main plate center 300 and the outer
shape portion 312 of the main plate 102D disposed in
"12 o'clock direction" of the movement 400D, rotation
center of the hour-counting wheel 458 is disposed at a
position above the main plate reference vertical axis line
302 and between the main plate center 300 and the out-
er shape portion 309 of the main plate 102D disposed
in "9 o'clock direction" of the movement 400D and rota-
tion center of the small second wheel 436 is disposed
at a position above the main plate reference horizontal
axis line 304 and between the main plate center 300 and
the outer shape portion 312 of the main plate 102D dis-
posed in "12 o'clock direction" of the movement 400D.

(4) Structure of train wheel setting lever

(4·1) First type of train wheel setting lever

[0218] Next, a first type of a train wheel setting lever
will be explained in details in the second embodiment of
the analog electronic timepiece according to the inven-
tion.
[0219] In reference to Fig. 9 and Fig. 18, as described
above, "surface side" of the movement 400 of the analog
electronic timepiece is arranged with the time train
wheel portion for center, the switching apparatus and
the like. The time train wheel portion for center includes
the time motor for center and the train wheel for center.
The time train wheel portion for center is constituted to
rotate by rotation of the time motor for center to indicate
"hour" in current time by the hour hand 230, indicate
"minute" in current time by the minute hand 232 and in-
dicate "second" in current time by the small second hand
434.
[0220] The time rotor (B) 486 is constituted to rotate
by, for example, 180 degrees per second. The time fifth
wheel & pinion (B) 420 is constituted to rotate based on
rotation of the time rotor (B) 486. The fourth wheel &
pinion for center 421 and the intermediate small second
wheel 432 are constituted to rotate based on rotation of
the time fifth wheel & pinion (B) 420. The center wheel
& pinion for center 424 is constituted to rotate based on
rotation of the fourth wheel & pinion for center 421 via
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rotation of the third wheel & pinion for center 422. The
center wheel & pinion for center 424 is constituted to
rotate by one rotation per hour. The minute hand 232 is
attached to the cannon pinion for center 424b of the
center wheel & pinion for center 424. The hour wheel
228 is constituted to rotate based on rotation of the cent-
er wheel & pinion for center 424 via rotation of the minute
wheel 226. The hour wheel 228 is constituted to rotate
by one rotation per 12 hours. The intermediate small
second wheel (A) 432 is constituted to rotate based on
rotation of the time fifth wheel & pinion (B) 420. The
small second wheel 436 is constituted to rotate based
on rotation of the intermediate small second wheel (A)
432 via rotation of the intermediate small second wheel
(B) 434. The small second hand 438 is attached to the
small second wheel 436. The small second hand 438
constitutes the second indicating member.
[0221] Rotation center of the small second wheel 436
is disposed at a position above the main plate reference
horizontal axis line 304 and between the main plate
center 300 and the outer shape portion 312 of the main
plate 402 disposed in "12 o'clock direction" of the move-
ment 400. The distance between rotation center of the
small second wheel 436 and the main plate center 300
is about 1/2 of the radius of the maximum outer shape
portion of the main plate 402.
[0222] In reference to Fig. 18 through Fig. 21, the re-
set lever 140' includes the reset conduction spring 140d
for carrying out resetting operation, the train wheel set-
ting lever holding portion 142 for holding the train wheel
setting lever 440 and the operation spring 143 for oper-
ating the train wheel setting lever 440. The setting lever
134 is provided with the operation pin 134p inserted into
an operation hole 140h of the reset lever 140'. When the
hand setting stem 110 is pulled out from the zero stage
to the first stage, by rotating the setting lever 134, the
yoke 136 is constituted to rotate thereby. Further, when
the hand setting stem 110 is pulled out from the zero
stage to the first stage, by rotating the setting lever 134,
the reset lever 140' is constituted to rotate thereby. In
the state of pulling out the hand setting stem 110 to the
first stage, the analog electronic timepiece is constituted
to be able to reset by conducting the reset conduction
spring 140d of the reset lever 140' to the reset pattern
of the circuit block.
[0223] Further, the train wheel bridge setting lever 440
is constituted to move linearly by rotating the setting le-
ver 134 and the reset lever 140' when the hand setting
stem 110 is pulled out from the zero stage to the first
stage. The train wheel setting lever 440 is constituted to
be able to set rotation of the intermediate small second
wheel (B) 434 in the state of pulling out the hand setting
stem 110 to the first stage. The train wheel setting lever
440 includes the guide window portions 440f and 440g,
the operation window portion 440h and the setting por-
tion 440k for setting rotation of the intermediate small
second wheel (B) 434. The guide window portion 440f
of the train wheel setting lever 440 is guided by the guide

pin 170p of the main plate 102. The guide window por-
tion 440g of the train wheel setting lever 440 is guided
by the guide pin 172p of the main plate 102. Therefore,
the train wheel setting lever 440 is integrated to the main
plate 102 to be able to move linearly relative to the main
plate 102. According to the constitution shown in Fig.
18, the train wheel setting lever 440 is arranged not to
overlap parts attached with hands, that is, the hour
wheel 228, the center wheel & pinion for center 424, the
small second wheel 436 and the 1/5 CG wheel 476. Ac-
cording to the constitution, the train wheel setting lever
440 is arranged not to overlap the parts attached with
the hands and therefore, the thickness of the electronic
timepiece can be thinned.
[0224] When the hand setting stem is pulled out to the
first stage, the reset lever 140' is rotated and by rotating
the operation spring 143, the train wheel setting lever
440 can linearly be moved along the surface of the main
plate 102 by being guided by the guide pins 170p and
172p. When the train wheel setting lever 440 is linearly
moved, the setting portion 440k of the setting lever 440
is brought into contact with the wheel portion 434d of
the intermediate small second wheel (B) 434, thereby,
rotation of the intermediate small second wheel (B) 434
can be set. According to the constitution, since the train
wheel setting lever 440 is linearly moved, the setting
portion 440k of the train wheel setting lever 440 is
brought into contact with the wheel portion 434d of the
intermediate small second wheel (B) 434 by being op-
erated from a direction orthogonal to the wheel portion
434d. Therefore, when the intermediate small second
wheel (B) 434 is set, there is rarely a concern of rotating
the intermediate small second wheel (B) 434 by the train
wheel setting lever 440. Rotation center of the reset le-
ver 140' is arranged at the second region 320. Portions
of the train wheel setting lever 440 and the reset lever
140' brought into contact with each other and the guide
pin 170p are arranged at the first region 310. A portion
of the setting portion 440k of the train wheel setting lever
440 which is brought into contact with the wheel portion
434d of the intermediate small second wheel (B) 434
and the guide pin 172p are arranged at the fourth region
340.

(4·2) Second type of train wheel setting lever

[0225] Next, a second type of train wheel setting lever
will be explained in detail in the second embodiment of
the analog electronic timepiece according to the inven-
tion.
[0226] The following explanation will mainly be given
of a point of the second type of the train wheel setting
lever according to the second embodiment of the inven-
tion which differs from the first type of the train wheel
setting lever according to the second embodiment of the
invention. Therefore, the above-described explanation
with regard to the first type of the train wheel setting lever
according to the second embodiment of the invention
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will be applied to a portion other than content described
below.
[0227] In reference to Fig. 22, as described above,
"surface side" of a movement 500 of the analog elec-
tronic timepiece is arranged with a time train wheel por-
tion for center, a switching apparatus and the like. The
small second hand 438 is attached to the small second
wheel 436. Rotation center of the small second wheel
436 is disposed at a position above the main plate ref-
erence horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of the
main plate 502 disposed in "12 o'clock direction" of the
movement 500. The distance between rotation center
of the small second wheel 436 and the main plate center
300 is about 1/2 of the radius of the maximum outer
shape portion of the main plate 502.
[0228] A reset lever 530 includes a reset conduction
spring 530d for carrying out resetting operation a train
wheel setting lever holding portion 532 for holding a train
wheel setting lever 540 and an operation spring 533 for
operating the train wheel setting lever 540. When the
hand setting stem 110 is pulled out to the first stage, by
rotating the setting lever 134, the reset lever 530 is also
rotated. In the state of pulling out the hand setting stem
110 to the first stage, the analog electronic timepiece
can be reset by conducting a reset conduction spring
530d of the reset lever 530 to the reset pattern of the
circuit block.
[0229] Further, the train wheel setting lever 540 is
constituted to move linearly by rotating the setting lever
134 and the reset lever 530 when the hand setting stem
110 is pulled to the first stage. The train wheel setting
lever 540 is constituted to be able to set rotation of the
intermediate small second wheel (B) 434 in the state of
pulling out the hand setting stem 110 to the first stage.
The train wheel setting lever 540 includes guide window
portions 540f and 540g, an operation window portion
540h and a setting portion 540k for setting rotation of
the intermediate small second wheel (B) 434. The guide
window portion 540f of the train wheel setting lever 540
is guided by a guide pin 510p of a main plate 502. The
guide window portion 540g of the train wheel setting le-
ver 540 is guided by a guide pin 512p of the main plate
502. Therefore, the train wheel setting lever 540 is inte-
grated to the main plate 502 to be able to move linearly
relative to the main plate 502. According to the consti-
tution shown in Fig. 22, the train wheel setting lever 540
is arranged such that a portion thereof overlaps the
small second wheel 436. According to the constitution,
the train wheel setting lever is arranged to overlap the
small second wheel 436 and therefore, the size of the
electronic timepiece can be reduced.
[0230] When the hand setting stem is pulled out to the
first stage, the reset lever 530 is rotated and by rotating
the operation spring 533, the train wheel setting lever
540 can linearly be move along the surface of the main
plate 502 by being guided by the guide pins 510p and
512p. When the train wheel setting lever 540 is linearly

moved, the setting portion 540k of the train wheel setting
lever 540 is brought into contact with the wheel portion
434d of the intermediate small second wheel (B) 434,
thereby, rotation of the intermediate small second wheel
(B) 434 can be set. Rotation center of the reset lever
530 is arranged at the second region 320. Portions of
the train wheel setting lever 540 and the reset lever 530
brought into contact with each other and the guide pin
510p are arranged at the first region 310. A portion of
the setting portion 540k of the train wheel setting lever
540 which is brought into contact with the wheel portion
434d of the intermediate small second wheel (B) 434
and the guide pin 512p are arranged at the fourth region
340.

(4·3) Third type of train wheel setting lever

[0231] Next, a third type of a train wheel setting lever
will be explained in detail in the second embodiment of
the analog electronic timepiece of the invention. The fol-
lowing explanation will mainly be given of a point of the
third type of the train wheel setting lever according to
the second embodiment of the invention which differs
from the first type of the train wheel setting lever accord-
ing to the second embodiment of the invention. There-
fore, the above-described explanation with regard to the
first type of the train wheel setting lever according to the
second embodiment of the invention will be applied to
a portion other than content described below.
[0232] In reference to Fig. 23, as described above,
"surface side" of the movement 600 of the analog elec-
tronic timepiece is arranged with the time train wheel
portion for center, the switching apparatus and the like.
The small second hand 438 is attached to the small sec-
ond wheel 436. Rotation center of the small second
wheel 436 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of the
main plate 602 disposed in "12 o'clock direction" of the
movement 600. The distance between rotation center
of the small second wheel 436 and the main plate center
300 is about 1/2 of the radius of the maximum outer
shape portion of the main plate 602.
[0233] A reset lever 630 includes a reset conduction
spring 630d for carrying out resetting operation, a train
wheel setting lever holding portion 632 for holding a train
wheel setting lever 640 and an operation spring 633 for
operating the train wheel setting lever 640. When the
hand setting stem 110 is pulled out to the first stage, by
rotating the setting lever 134, the reset lever 630 is also
rotated. In the state of pulling out the hand setting stem
110 to the first stage, the analog electronic timepiece
can be reset by conducting the reset conduction spring
530d of the reset lever 630 to the reset pattern of the
circuit block.
[0234] Further, the train wheel setting lever 640 is
constituted to move linearly by rotating the setting lever
134 and the reset lever 630 when the hand setting stem
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110 is pulled out to the first stage. The train wheel setting
lever 640 is constituted to be able to set rotation of the
small second wheel 436 in the state of pulling out the
hand setting stem 110 to the first stage. The train wheel
setting lever 640 includes guide window portions 640f
and 640g, an operation window portion 640h and a set-
ting portion 640k for setting rotation of the small second
wheel 436. The guide window portion 640f of the train
wheel setting lever 640 is guided by a guide pin 610p of
a main plate 602. The guide window portion 640g of the
train wheel setting lever 640 is guided by a guide pin
612p of the main plate 602. Therefore, the train wheel
setting lever 640 is integrated to the main plate 602 to
be able to move linearly relative to the main plate 602.
According to the constitution shown in Fig. 23, the train
wheel setting lever 640 is arranged such that a portion
thereof overlaps the small second wheel 436. According
to the constitution, the train wheel setting lever is ar-
ranged to overlap the small second wheel 436 and
therefore, the size of the electronic timepiece can be re-
duced.
[0235] When the hand setting stem is pulled out to the
first stage, the reset lever 630 is rotated and by rotating
the operation spring 633, the train wheel setting lever
640 can be moved linearly along the surface of the main
plate 602 by being guided by the guide pins 610p and
612p. When the train wheel setting lever 640 is linearly
moved, the setting portion 640k of the train wheel setting
lever 640 is brought into contact with the wheel portion
436d of the small second wheel 436, thereby, rotation
of the small second wheel 436 can be set.
[0236] Rotation center of the reset lever 630 is ar-
ranged at the second region 320. Portions of the train
wheel setting lever 640 and the reset lever 630 brought
into contact with each other and the guide pin 610p are
arranged at the first region 310. A portion of the setting
portion 640k of the train wheel setting lever 640 which
is brought into contact with the wheel portion 436d of
the small second wheel 436 and the guide pin 612p are
arranged at the fourth region 340.

(4·4) Fourth type of train wheel setting lever

[0237] Next, a fourth type of a train wheel setting lever
will be explained in details in the second embodiment of
the analog electronic timepiece of the invention. The fol-
lowing explanation will mainly be given of a point of the
fourth type of the train wheel setting lever according to
the second embodiment of the invention which differs
from the first type of the train wheel setting lever accord-
ing to the second embodiment of the invention. There-
fore, the above-described explanation with regard to the
first type of the train wheel setting lever according to the
second embodiment of the invention will be applied to
a portion other than content described below.
[0238] In reference to Fig. 24, as described above,
"surface side" of a movement 700 of the analog elec-
tronic timepiece is arranged with the time train wheel

portion for center, the switching apparatus and the like.
The small second hand 438 is attached to the small sec-
ond wheel 436. Rotation center of the small second
wheel 436 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of a
main plate 702 disposed in "12 o'clock direction" of the
movement 700 . The distance between rotation center
of the small second wheel 436 and the main plate center
300 is about 1/2 of the radius of the maximum outer
shape portion of the main plate 702.
[0239] A reset lever 730 includes a reset conduction
spring 730d for carrying out resetting operation, a train
wheel setting lever holding portion 732 for holding a train
wheel setting lever 740, and an operation spring 733 for
operating the train wheel setting lever 740. When the
hand setting stem 110 is pulled to the first stage, the
reset lever 730 is also rotated by rotating the setting le-
ver 134. In the state of pulling out the hand setting stem
110 to the first stage, the analog electronic timepiece
can be reset by conducting the reset conduction spring
730d of the reset lever 730 to the reset pattern of the
circuit block.
[0240] Further, the train wheel setting lever 740 is
constituted to be able to move linearly by rotating the
setting lever 134 and the reset lever 730. The train wheel
setting lever 740 is constituted to be able to set rotation
of the small second wheel 436 in the state of pulling out
the hand setting stem 110 to the first stage. The train
wheel setting lever 740 includes guide window portions
740f and 740g, an operation window portion 740h and
a setting portion 740k for setting rotation of the small
second wheel 436. The guide window portion 740f of
the train wheel setting lever 740 is guided by a guide pin
710p of the main plate 702. The guide window portion
740g of the train wheel setting lever 740 is guided by a
guide pin 712p of the main plate 702. Therefore, the train
wheel setting lever 740 is integrated to the main plate
702 to be able to move linearly relative to the main plate
702. According to the constitution shown in Fig. 24, the
train wheel setting lever 740 is arranged not to overlap
parts attached with hands, that is, the hour wheel 228,
the center wheel & pinion for center 424, the small sec-
ond wheel 436 and the 1/5 CG wheel 476. According to
the constitution, the train wheel setting lever is arranged
not to overlap the parts attached with the hands and
therefore, the thickness of the electronic timepiece can
be thinned.
[0241] When the hand setting stem is pulled to the first
stage, the reset lever 730 is rotated and by rotating the
operation spring 733, the train wheel setting lever 740
can be moved linearly along the surface of the main
plate 702 by being guided by the guide pins 710p and
712p. When the train wheel setting lever 740 is moved
linearly, the setting portion 740k of the train wheel set-
ting lever 740 is brought into contact with the wheel por-
tion 436d of the small second wheel 436, thereby, rota-
tion of the small second wheel 436 can be set.
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[0242] Rotation center of the reset lever 730 is ar-
ranged at the second region 320. Portions of the train
wheel setting lever 740 and the reset lever 730 brought
into contact with each other and the guide pin 710p are
arranged at the first region 310. A portion of the setting
portion 740k of the train wheel setting lever 740 which
is brought into contact with the wheel portion 436d of
the small second wheel 436 and the guide pin 712p are
arranged at the fourth region 340.
[0243] The above-described constitutions of the first
through the fourth types of the reset levers and the train
wheel setting levers can be applied to the analog chron-
ograph timepiece having the small second hand and can
also be applied to an analog electronic timepiece having
a small second hand which is not provided with a chron-
ograph mechanism.

(4·5) Other embodiment of train wheel setting lever

[0244] Although according to the above-described
embodiments of the analog electronic timepieces of the
invention, with regard to the constitutions of the reset
levers and the train wheel setting levers of the first
through the fourth types, an explanation has been given
of the case in which rotation center of the small second
wheel 436 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 312 of the
main plate disposed in "12 o'clock direction" of the
movement, when rotation center of the small second
wheel 436 is disposed at a position above the main plate
reference horizontal axis line 304 and between the main
plate center 300 and the outer shape portion 306 of the
main plate disposed in "6 o'clock direction" of the move-
ment, parts constituting the movement may be arranged
to constitute a structure of mirror symmetry with the
structures shown in Fig. 22 through Fig. 24 relative to
the main plate reference vertical axis line 302.
[0245] That is, when rotation center of the small sec-
ond wheel 436 is disposed at a position above the main
plate reference horizontal axis line 304 and between the
main plate center 300 and the outer shape portion 306
of the main plate disposed in "6 o'clock direction" of the
movement, in the explanation with respect to the reset
levers and the train wheel setting levers of the first
through the fourth types, "first region 310" may be read
to change to "second region 320", "second region 320"
may be read to change to "first region 310", "third region
330" may be read to change to "fourth region 340" and
"fourth region 340" may be read to change to "third re-
gion 330".
[0246] According to the invention, in the analog elec-
tronic timepiece provided with the small second hand
having the rotational center at a position other than the
center of the movement, the small sized and thin analog
electronic timepiece having the mechanism capable of
firmly setting the train wheel for rotating the small sec-
ond hand can be realized.

[0247] Further, according to the invention, in the an-
alog electronic timepiece constituted to be able to ar-
range the chronograph second hand at the center of the
movement and also capable of arranging the chrono-
graph second hand at the position other than the center
of the movement, in a structure of arranging the small
second hand at the position other than the center of the
movement, the small sized and thin analog electronic
timepiece having the mechanism capable of firmly set-
ting the train wheel for rotating the small second hand
can be realized.

Claims

1. An analog electronic timepiece comprising:

a main plate constituting a base plate of a
movement;
a bridge member for supporting a part consti-
tuting the movement;
a time information indicating wheel rotated with
a main plate center of the main plate as a rota-
tion center for indicating time information;
a small second wheel rotated with a position
other than a center of the movement as a rota-
tion center;
a hand setting stem for correcting to indicate
the time information;
a switching apparatus for switching a position
of the hand setting stem;
a dial for indicating the time information;
a reset lever constituted to be able to rotate by
operating the switching apparatus when the
hand setting stem is pulled out from a zero
stage to a first stage; and
a train wheel setting lever constituted to linearly
move based on rotation of the reset lever when
the hand setting stem is pulled out from the zero
stage to the first stage, wherein the train wheel
setting lever is constituted to be able to set ro-
tation of the small second wheel or other wheel
provided to rotate the small second wheel.

2. An analog electronic timepiece according to Claim
1; wherein the train wheel setting lever is arranged
not to overlap apart attached with a hand, that is ,
the time information indicating wheel and the small
second wheel.

3. An analog electronic timepiece according to Claim
1; wherein the train wheel setting lever is arranged
to overlap the small second wheel.

4. An analog electronic timepiece according to Claim
1; wherein the reset lever includes a reset conduc-
tion spring for carrying out a resetting operation, a
train wheel setting lever holding portion for holding
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the train wheel setting lever and an operation spring
for operating the train wheel setting lever.

5. An analog electronic timepiece according to Claim
1 ; wherein a main plate reference vertical axis line
passing the main plate center and in parallel with a
center axis line of the hand setting stem and a main
plate reference horizontal axis line passing the main
plate center and orthogonal to the main plate refer-
ence vertical axis line are defined at the main plate;

wherein the main plate is provided with a first
region disposed on one side of the main plate ref-
erence vertical axis line and on a side of the main
plate reference horizontal axis line proximate to the
hand setting stem, the main plate is provided with
a second region disposed on other side of the main
plate reference vertical axis line and on the side of
the main plate reference horizontal axis line proxi-
mate to the hand setting stem, the main plate is pro-
vided with a third region disposed on the other side
of the main plate reference vertical axis line on
which the second region is present and on a side of
the main plate reference horizontal axis line remote
from the hand setting stem and the main plate is
provided with a fourth region disposed on the one
side of the main plate reference vertical axis line on
which the first region is present and on the side of
the main plate reference horizontal axis line remote
from the hand setting stem;

wherein a rotation center of the small second
wheel is arranged at a position above the main plate
reference horizontal axis line, above a boundary be-
tween the first region and the fourth region and be-
tween the main plate center and an outer shape por-
tion of the main plate;

wherein a rotation center of the reset lever is
arranged at the second region;

wherein portions of the train wheel setting le-
ver and the reset lever which are brought into con-
tact with each other are arranged at the first region;
and

wherein a portion of a setting portion of the
train wheel setting lever to be brought into contact
with a wheel to be set is arranged at the fourth re-
gion.

6. An analog electronic timepiece according to Claim
1; wherein the train wheel setting lever includes two
of guide window portions, the main plate includes
two of guide pins for guiding the train wheel setting
lever, the guide window portions of the train wheel
setting lever are respectively constituted to be guid-
ed by the guide pins of the main plate, the train
wheel setting lever is integrated to the main plate to
be able to move linearly relative to the main plate
and one of the guide pins is arranged at the first
region and other thereof is arranged at the fourth
region.

7. An analog chronograph timepiece comprising;

a main plate constituting a base plate of a
movement;
a bridge member for supporting a part consti-
tuting the movement;
a time information indicating wheel rotated with
a main plate center of the main plate as a rota-
tion center for indicating time information;
a hand setting stem for correcting to indicate
the time information;
a switching apparatus for switching a position
of the hand setting stem; and
a dial for indicating the time information;

wherein the main plate includes bearing por-
tions of a rotor and a train wheel used for fabricating
a "center chronograph timepiece" by using the
movement and bearing portions of a rotor and a
train wheel used in fabricating a "side chronograph
timepiece" by using the movement;

wherein the bridge member includes bearing
portions of the rotor and the train wheel used in fab-
ricating the "center chronograph timepiece" by us-
ing the movement and bearing portions of the rotor
and the train wheel used in fabricating the "side
chronograph timepiece" by using the movement;

wherein the rotor and the train wheel used in
fabricating the "center chronograph timepiece" are
integrated to be able to rotate relative to the bearing
portions of the main plate and the bearing portions
of the bridge member;

wherein the time information is constituted to
indicate by a time indicating member rotated with
the main plate center as a rotation center and other
time indicating member rotated with a position be-
tween the main plate center and an outer shape por-
tion of the main plate as a rotation center;

wherein a measurement result of a chrono-
graph is constituted to indicate by a chronograph
indicating member rotated with the main plate cent-
er as a rotation center and other chronograph indi-
cating member rotated with a position between the
main plate center and the outer shape portion of the
main plate as a rotation center;

a reset lever constituted to be able to rotate by
operating the switching apparatus when the
hand setting stem is pulled out from a zero
stage to a first stage; and
a train wheel setting lever constituted to move
linearly based on rotation of the reset lever
when the hand setting stem is pulled out from
the zero stage to the first stage;

wherein the train wheel setting lever is
constituted to be able to set rotation of a wheel
in a train wheel provided for rotating the other
time indicating member.
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8. An analog electronic timepiece according to Claim
7, wherein a main plate reference vertical axis line
passing the main plate center and in parallel with a
center axis line of the hand setting stem and a main
plate reference horizontal axis line passing the main
plate center and orthogonal to the main plate refer-
ence vertical axis line are defined at the main plate;

wherein the main plate is provided with a first
region disposed on one side of the main plate ref-
erence vertical axis line and on a side of the main
plate reference horizontal axis line proximate to the
hand setting stem, the main plate is provided with
a second region disposed on other side of the main
plate reference vertical axis line and on the side of
the main plate reference horizontal axis line proxi-
mate to the hand setting stem, the main plate is pro-
vided with a third region disposed on the other side
of the main plate reference vertical axis line on
which the second region is present and on a side of
the main plate reference horizontal axis line remote
from the hand setting stem and the main plate is
provided with a fourth region disposed on the one
side of the main plate reference vertical axis line on
which the first region is present and on the side of
the main plate reference horizontal axis line remote
from the hand setting stem;

wherein a rotation center of the other time in-
dicating member is arranged at a position above the
main plate reference horizontal axis line, above a
boundary between the first region and the fourth re-
gion and between the main plate center and an out-
er shape portion of the main plate;

wherein a rotation center of the reset lever is
arranged at the second region;

wherein portions of the train wheel setting le-
ver and the reset lever which are brought into con-
tact with each other are arranged at the first region;
and

wherein a portion of a setting portion of the
train wheel setting lever to be brought into contact
with a wheel to be set is arranged at the fourth re-
gion.

9. An analog electronic timepiece according to Claim
7; wherein the train wheel setting lever includes two
of guide window portions, the main plate includes
two of guide pins for guiding the train wheel setting
lever, the guide window portions of the train wheel
setting lever are respectively constituted to be guid-
ed by the guide pins of the main plate, the train
wheel setting lever is integrated to the main plate to
be able to move linearly relative to the main plate
and one of the guide pins is arranged at the first
region and other thereof is arranged at the fourth
region.
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