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“I'NVENTION [Field of the Invention] The = present |nvgl%bg‘§“;m\:I é?ates

generally to an sautomati.c watch in which a spring in a conplete barre
IS o

‘Automatic Watch
BACKGROUND OF THE INVENTION
[Field of the Invention]

Ihe present‘ invention relates generally to an
autématic watch_%g.which a spring in a compiete barrel is
wouhd by'an oséillating weight and more particularly to
an automatic watch whose movement could have been
miniaturized and thinned by disposing a front gear train
mechanism and a change-over mechanism on the side
opposite from a dial of a main plate.

_[Description of the Prior Art]

A conventional automatic watch has had a main plate
which constitutes a base of a movement and a change-over
mechanism such as a_setfing lever and a yoke has been
disposed on the dial side of the main plate. A célendar
mechanism has been also disposed on the dial side of the

" main plate as necessary.

Here, the movement means a mechanical body including
a mechanical structural and 6perational parts of a watch.
An automatic watch is composed of the mechanical body and
casing parts.

Further, a gear train mechanism, -an -escapeu speed
governor and an automatic winder have been disposed on

the side opposite from the dial of the main plate, i.e.
—_

on the front side.
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wound by an oscillating weight and nore particularly to an automatic watch
whose novenent could have been mniaturized and thinned by disposing a
front gear train mechani smand a change-over nechani smon the side
opposite froma dial of a main plate. [Description of the Prior Art]
A conventional automatic watch has had a main plate which constitutes a
base of a novenent and a change-over nechanism such as a setting |ever and
a yoke has been disposed on the dial side of the main plate. A cal endar
mechani sm has been al so di sposed on the dial side of the nmain plate as
necessary. Here, the novenent neans a nechani cal body i ncl uding
A member for holding the setting lever has been also
arranged so as to press, i.e. urge, only the part of the
setting lever around the center of oscillation by its
elastic force.
Further, no member for guiding incorporation of a
~clutch wheel has been provided.
Accordingly, the prior art automatic watch has had
the following problems:
(1) Because the calendar mechanism is disposed on the
dial side of the main plate, the change-over mechanism
overlaps with the calendar mechanism, increasing the size
of the movement or the thickness of the movement.
(2) There has been a possibility that either one of the
setting lever or the yoke runs onto the other at a
contact section of the setting lever and the yoke when a
Qinding stem is pressed in.
(3) It has been hard to incorporate the clutch wheel.
Further, because the clutch wheel inclines when the
winding stem is pulled out to decompose the automatic
watch, the winding stem could not be readily incorporated
again.
SUMMERY OF THE INVENTION
Accordingly, it is an object of the present invention

to solve the aforementioned prior art problems by

providing:
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a nmechani cal structural and operational parts of a watch. An automatic
watch is conposed of the nechanical body and casing parts. Furt her,
a gear train nechanism an escape speed governor and an automatic

wi nder have been di sposed on the side opposite fromthe dial of the main
plate, i.e. on the front side.
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(1) a small and thin automatic watch;

(2) an automatic watch having a structure in which the
setting lever and the yoke are hardly disconnected at the
contact section thereof; and

(3) an automatic watch which allows'the clutch wheel to
be incorporated readily.

In order to solve the aforementioned problems, an
inventive automatic watch comprises a main plate; a
center wheel & pinion which rotates centering almost on a
center portion of the main plate as a center of rotation;
a complete barrel having a spring; anl escape speed
governor mechanism; a winding stem and a clutch wheel; a
change-over mechanism; a dial; and an oscillating weight
for winding the spring via an automatic winding mechanism.

When there are defined, on the main plate, a. main
plate reference vertical axis which passes through the
center of rotation of the center wheel & pinion and is
almost parallel with the center axis of the winding stem
and a main plate reference horizontal axis which passes
through the center of rotation of the center wheel &
pinion and is vertiéal to the main plate reference
vertical axis, there are provided, on the main ‘plate, a
first domain positioned at one side of the main plate
reference vertical axis and at the side closer to the

winding stem from the main plate reference horizontal
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A menber for holding the setting |lever has been also arranged so as to

press, i.e. urge, only the part of the setting |ever around the center of
oscillation by its elastic force. Further, no nmenber for guiding
i ncorporation of a clutch wheel has been provided. Accordingly, the

prior art automatic watch has had the follow ng problens: (1) Because the
cal endar nechani smis disposed on the

axis, a second domain positioned at the other side of the
main plate reference vertical axis and at the side closer
to the winding stem from the main plate reference
horizontal axis, a third domain positioned on the other
side of the main plate reference vertical axis where the
second domain is located and at the side farther from the
winding stem from the main plate reference horizontal
axis, and a fourth domain positioned at one side of the
main plate reference vertical axis where the first domain
is located and at the side farther from the winding stem
from the main plate reference horizontal axis.

The inventive automatic watch comprises the complete
barrel disposed on the side opposite from the dial of the
main plate and having the center of rotation within the
first domain or the fourth domain; the escape wheel &
pinion disposed on the side opposite from the dial of the
main plate and having the center of rotation within the
third domain or the fourth domain; the pallet fork
disposed on the side opposite from the dial of the main
plate and having the center of oscillation within the
third domain or the fourth domain; the balance disposed
on the side opposite from the dial of the main plate and
having the center of rotation within the third domain or
the fourth domain; the setting lever disposed on the side

opposite from the dial of the main plate and having the
——-~__~ﬂ__“ﬂ_______
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dial side of the main plate, the change-over nechanism overlaps with the
cal endar nmechani sm increasing the size of the novenent or the thickness
of the nmovenent. (2) There has been a possibility that either one of the
setting |lever or the yoke runs onto the other at a contact section of the
setting lever and the yoke when a wnding stemis pressed in. (3) It has
been hard to incorporate the clutch wheel. Further, because the clutch
wheel inclines when the w nding stemis pulled out to deconpose the
automatic watch, the wi nding stemcould not be readily incorporated
again. SUMVARY OF THE | NVENTI ON
center of oscillation within the second domain; the yoke
disposed on the side opposite from the dial of the main
plate and having the center of oscillation within the
second domain; and a vyoke holder for holding a part of
the setting lever and a part of the yoke, respectively.

The inventive automatic watch further comprises a
second wheel & pinion which is operative to indicate
seconds; and a third wheel & pinion'for transmitting the
rotation of the center wheel & pinion to the second wheel
& pinion; and preferably the center of rotation of the
third wheel & pinion is located within the second domain
or the third domain.

Further, in the inventive automatic watch, the
complete barrel, the péllet fork, the escape wheel &
pinion, the balance, the yoke and the setting lever are
disposed in this order on the side opposite from the dial
of the main plate clockwise or counter-clockwise around
the center wheel & pinion on the basis of the main plate
reference vertical axis.

Then, in the inventive automatic watch, the center of
rotation of the pallet fork and the center of rotation of
the escape wheel & pinion are disposed at the position
closer to the center of rotation of the center wheel &

pinion rather than the center of rotation of the balance:;

a part of the winding stem and a part of the balance are
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Accordingly, it is an object of the present invention to solve the

af orenentioned prior art problens by providing:
- 3- (1) a snmall and thin automatic watch;

positioned so as to be almost opposite each other with
respect to the main plate reference horizontal axis; and
a part of the complete barrel and a part of the yoke are
positioned so as to be almost opposite each other with
respect to the main plate reference vertical axis.

Preferably, a part of the complete barrel and a part
of the third wheel & pinion are disposed so as to be
almost opposite each other with respect to the main plate
reference vertical axis; and the center of rotation of
the escape wheel & pinion and the center of rotation of
the third wheel & pinion are positioned so as to be
almost opposite each other with respect to the main plate
reference horizontal axis.

Preferably, the yoke hoider-comprises a first holding
part for urging a part the setting lever around the
center of oscillation to the main plate and a second
holding part for urging a ‘part of the setting lever
between the part around the center of oscillation and a
part of the setting lever contacting wifh the yoke to the
main plate.

It 1is also preferable to have a clutch wheel
incorporation guide member disposed adjacent to the
clutch wheel on the side opposite from the dial.

BRIEF DESCRIPTION OF DRAWINGS
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(2) an automatic watch having a structure in which the setting |ever and
the yoke are hardly disconnected at the contact section thereof; and

(3) an autonmatic watch which allows the clutch wheel to be i ncorporated
readily. In- order to solve the aforenentioned problens, an inventive
automati c watch conprises a main plate; a center wheel & pinion which
rotates centering alnost on a center portion of the main plate as a center
of rotation; a conplete barrel having a spring; an escape speed governor
mechani sm a winding stemand a clutch wheel; a change-over nechanism a

dial; and an oscillating weight

FIG. 1 is a plan view showing a schematic structure
of a movement of an inventive automatic watch seen from
the front side thereof in which an automatic winder,
bridging member and others are not shown in order to
clearly show the structure. |

FIG. 2 1is a section view showing a schematic
structure of a barrel and front gear train part of the
movement of the inventive automatic watch. |

FIG. 3 1is a section view showing a schematic
structure of a balance, pallet fork and balance bridge
part of the movement of the inventive automatic watch.

FIG. 4 1is a section view showing a schematic
structure of a setting lever and yoke. part of the
movement of the inventive automatic watch.

FIG. 5 1is a section view showing a schematic
structure of a winding stem part of the movement of the
inventive automatic watch.

FIG. 6 1is a section view showing a schematic
structure of the setting lever and yoke part of the
movement of the inventive automatic watch.

FIG. 7 is a schematic plan view showing sections of
four domains of a main plate of the inventive automatic
watch.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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for winding the spring via an autonatic wi ndi ng mechani sm _ When there
are defined, on the main plate, a main plate reference vertical axis which
passes through the center of rotation of the center wheel & pinion and is
al most parallel with the center axis of the winding stem and a main plate
ref erence horizontal axis which passes through the center of rotation of
the center wheel & pinion and is vertical to the main plate reference
vertical axis, there are provided, on the main plate, a first domain
positioned at one side of the main plate reference vertical axis and at
the side closer to the wnding stemfromthe main plate reference
hori zont al A mode for carrying out the 1invention will be
explained below based on the drawings.
(1) Structure of Front Gear Train, Escape Speed Governor
and Change-Over Mechanism

In FIGs. 1 and 2, an inventive automatic watch is
provided with a main plate 22 which constitutes a base of
a movement 20. While the outside shape of the main plate
22 is almost circular in this mode, it may be another
shape such as a rectangular, polygonal or elliptic shape.

According to the mode for carrying out the invention,

a front gear train such as a complete barrel, a center
wheel & pinion, a third wheel & pinion and a second wheel
& pinion, an automatic winding mechanism such as an
oscillating weight and a click lever, and a change-over
mechanism such as a setting lever and a yoke are
incorporated on the side opposite from the dial side, i.e.
the front side, of the movement 20, respectively.

"The opposite side from the dial side of the
movement”™ will be referred to as "the front side of the
movement" in general because when a casing structure
having a back lid (not shown) is used, the front side of
the movement 20 is normally seen when the back 1lid is
removed.

The inventive automatic watch may be also applied to

a casing structure having no back lid as a matter of
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axis, a second domain positioned at the other side of thé nmain plate
reference vertical axis and at the side closer to the winding stemfrom
the main plate reference.  horizontal axis, a third domain positioned on the
other side of the main plate reference vertical axis where the

course, so that it is not intended to 1limit the present
invention to the casing structure of the automatic watch
having a back 1l1lid.

A center wheel & pinion 24 is incorporated rotatably
nearly at.the center of the main plate 22. The center
wheel & pinion 24 is incorporated between the main plate
22 and a center wheel bridge 26. A cannon pinion 28 is
incérporated on the dial side of the main plate 22 so as
to be able to siip at the peripheral portion adjacent to
an edge closer to a hand attaching part of the center
wheel & pinion 24. The cannon pinion 28 rotates in a body
with the center wheel & pinion 24.

A complete barrel 30 is incorporafed rotatably
between the main plate 22 and a barrel bridge 32. A gear
of the complete barrel 30 engages with a.second pinion of
the center wheel & pinion 24. A third wheel & pinion 34
is incorporated rotatably between the main plate 22 and
the barrel bridge 32. A second gear of the center wheel &
pinion 24 engages with a third pinion. A second wheel &
pinion 40 is incorporated rotatably between a center
wheel bridge 26 and the barrel bridge 32. A third gear of
the third wheel & pinion 34 engages with a fourth pinion
of the second wheel & pinion 40.

In FIGs. 1 through 3, an escape wheel & pinion 50 is

rotatably incorporated between the main plate 22 and the
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second domain is located and at the side farther fromthe wnding stem
fromthe main plate reference horizontal axis, and a fourth domain
positioned at one side of the nmmin plate reference vertical axis where the
first domain is located and at the side farther fromthe w nding stem
fromthe main plate reference horizontal axis. The inventive automatic
wat ch conprises the conplete barrel disposed on the side opposite fromthe
dial of the main plate and having the center of rotation within the first
domain or the fourth domain; the escape wheel & pinion.disposed on the
side opposite fromthe dial of the main plate and having the center of
rotati on wi tParrehebridge 32. A fourth gear of the second wheel &
pinion 40 engages with an escape pinion of the escape
wheel & pinion 50. A pallet fork 60 is incorporated
oscillably between the main plate 22 and a pallet bridge
62. The pallet fork 60 has two click stones 63 and
bayonets 64. An escape wheel of the escape wheel & pinion'
50 engages with the click stones 63. A balance 70 is
incorporated rotatably between the main plate 22 and a
balance bridge 72. The balance 70 has a hairspring 74 and
a swing stone 76. The bayonet 64 engages with the swing
stone 76.

In FIGs. 2 and 5, a hour wheel 80 is incorporated
rotatably in the main plate 22 on the side where a dial
82 1is located. A minute wheel 90 1is incorporated
rotatably in the main plate 22 on the side where the dial
82 is located. A minute wheel gear of the minute wheel
90 engages with the cannon pinion 28. A minute pinion of
the minute wheel 90 engages with the hour wheel 80.

In FIGs. 1 and 2, an oscillating weight 100 is
incorporated rotatably to the barrel bridge 32. The
oscillating weight 100 is incorporated to the barrel
bridge 32 through an intermediary of a ball bearing (not
shown) . A first transmission wheel (not shown) is

incorporated rotatably so as to engage with the pinion

(not shown) of the oscillating weight 100. A click lever
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third domain or the fourth domain; the pallet fork disposed on the side
opposite fromthe dial of the main plate and having the center of
oscillation within the third domain or the fourth domain; the bal ance

di sposed on the side opposite fromthe dial of the main plate and having
the center of rotation within the third domain or the fourth domain; the
setting | ever disposed on the side opposite fromthe dial of the main

pl at e and havi ng the - 5-

(not shown) is incorporated rotatably to an eccentric cam
portion of the first transmission wheel.

A second transmission  wheel (not shown) - is
incorporated rotatably to the click lever so as to engage
with the click portion (not shown). A ratchet gear of the
second transmission wheel (not shown) engages with the
click portion of the click lever. They are arranged such
that the first transmission wheel (not shown) rotates
based on the rotation of the oscillating weight 100 and
the second transmission wheel rotates only in a
prédetermined direction based on the operation of the
click lever. The spring is wound based on the rotation of
the second transmission wheel (not shown).

In FIGs. 1 through 7, there are defined, on the main
plate 22, a main plate reference vertical axis 112 which
passes through the center of rotation.300 of the center
wheel & pinion 24 and is almost parallel with the center
axis of the winding stem 110 and a main plate reference
horizontal akis 114 which passes through the center of
rotation 300 of 'the center wheel & pinion 24 and is
vertical to the main plate refereﬁce vertical axis 112.

There 1is provided, on the main plate 22, a first
domain 310 positioned at one side of the main plate
reference vertical axis 112 and at the side closer to the

winding stem 110 from the main plate reference horizontal
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center

side opposite fromthe dial of the main plate and having the center of
oscillation within the second domain; and a yoke holder for holding a part
of the setting lever and a part of the yoke, respectively. The
I nventive automatic watch further conprises a second wheel & pinion which
Is operative to indicate seconds; and a third wheel & pinion for
transmtting the rotation of the center wheel & pinion to the second wheel

axis 114. There is provided, on the main plate 22, a
second domain 320 positioned at the other side of the
main plate reference vertical axis 112 and at the side
closer to the winding stem 110 from the main plate
reference horizontal axis 114. There is provided, on the
main plate 22, a third domain 330 positioned on the other
side of the main plate reference vertical axis 112 where
the second domain 320 is located and at the side farther
from.the winding stem 110 from the main plate reference
horizontal axis 114. There is provided, on the main plate
22, a fourth domain 340 positioned at the above-mentioned
one side of the main plate reference vertical axis 112
where the first domain 310 is located and at the side
farther from the winding stem 110 from the main plate
reference horizontal axis 114.

It is noted that although the first domain 310 and
the fourth domain 340 are located on the right-side of
the main plate reference vertical axis 112 in FIG. 7,
those domains may be definéd so as to be located on the
left side_of the main plate reference vertical axis 112.
Naturally, the second domain 320 and the third domain 330
should be defined so as to be located on the right side
of the main plate reference vertical axis 112 in such a

case.
—_—
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& pinion;
pinion is |located within the second domain or the third domain
Furt her,
t he escape wheel & pinion, the bal ance, the yoke and the setting

fork,
| ever

are

and preferably the center of rotation of the third wheel &

di sposed in this order on the side opposite fromthe dial o

the main plate clockw se or counter-clockwi se around the center wheel

pi nion on the basis of the nain plate reference vertical axis. Then,

in the inventive automatic watch, the center of rotation of the pallet

fork and the center of rotation of the escape wheel & pinion are_disposed

at the positionIn FIGs. 1 through 7, the center of rotation of the

complete barrel 30 is located within the first domain 310.
Such arrangement allows the spring having & large torque
and is capable of operating for a long duration to be
disposed effectively-on the front side of thé movement.

The center of rotation of the complete barrel 30 may
be disposed also within the fourth domain 340.

The center of rotation of the escape wheel & pinion

50 is located within the third domain 330. The center of

oscillation of the pallet fork 60 is located within the
third domain 330. The center of rotation of the balance

70 is located within the third domain 330. Such

in the inventive automatic watch, the conplete barrel, the pallet

f
&

arrangement allows the large complete barrel to be used.

Such arrangement also allows the large balance having an
excellent time accuracy and a large moment of inertia to
be disposed effectively on the front side of the movement.

The. center of rotation of the balance 70 may be
disposed also within the fourth domain 340.

The center of oscillation of the pallet fork 60 and
the center of rotation of the balance 70 may be disposed
also within the fourth domain 340.

The center of rotation of the escape wheel & pinion
50, the center of oscillation of the pallet fork 60 and
the center of rotation of the balance 70 may be disposed

also within the fourth domain 340. Such arrangement

This Sheet Has Been Replaced

L

- 13 -

=1 SHEST HAS BEEN

i
‘ REPLACED

i
i
i
!



closer to the center of rotation of the center wheel & pinion rather than
the center of rotation of the balance; a part of the winding stemand a

part of the bal ance are - 6-
positioned so as to be al nbst opposite each other with

allows the large third wheel & pinion tc be disposed
effectively on the front side of the movement.

The center of oscillation 124 of the setting lever
120 is located within the second domain 320. The center
of oscillation of the yoke 130 is 1located within the
second domain 320. The setting lever 120 and the yoke 130
are incorporated on the front side of the main plate 22.
The yoke holder 140 presses parts of the_setting lever
120 and the yoke -130, respectively, against the main
plate 22.

The vyvoke holder 140 is made of an elastically
deformable material and is preferable to be_ made of
stainless steel for example. The yoke 130 is made of an
elastically deformable material and is preferable to be
made of stainless steel for example.

A spring portion 132 of the yoke 130 is located
wiﬁhin the second domain 320 and the third domain 330.
Such arrangement allows the long spring to be disposed
effectively on the front side of the movement. The spring
part 132 of the yoke 130 may be disposed only within the
second domain 320. The shape of the yoke spring part 132
may be either straight, in bow or in U-shape.

An angle part 142 of the yoke holder 140 engages with
a positioning‘ pin 122 of the setting lever 120, thus

positioning the setting lever 120 and setting a change-
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respect to the main plate reference horizontal axis; and a part of the
conplete barrel and a part of the yoke are positioned so as to be al nost
opposite each other with respect to the main plate reference vertical

axi s. . Preferably, a part of the conplete barrel and a part of the
third wheel & pinion are disposed so as to be al nost opposite each other
wWth respect to the main plate reference vertical axis; and the center of
rotation of the escape wheel & pinion and the center of rotation of the
third wheel & pinion are positioned so as to be al nost opposite each other
with respect to the main plate reference horizontal axis. Preferably,
t he yoke hol@Rer ceapghteofa the sfinding ngtem 110. The angle part 142

of the yoke holder 140 is arranged so that the winding
stem 110 may be pulled out to a first stage and a second
stage in the inventive automatic watch. A guide valley
section 138 of the yoke 130 is pressed against the side
face of the edge of fhe setting lever 120 by force of the
spring part 132 of the yoke 130.
| The center of rotation of thé second wheel & pinion

40 which operafés to indicate seconds is the same with
the center of rotation 300 of the center wheel & pinion
24. That is, the embodiment of the present invention is a
three-center-hand watch. The center of rotation of the
second wheel & pinion 40 may be disposed at the different
position from the center of rotation 300 of the center
wheel & pinion 24. |

The third wheel & pinion 34 transmits the rotation of
the center wheel & pinion 24 to the second wheel_& pinion
40. The center of rotation of the third wheel & pinion 34
is located within the second domain 320. Such arrangement
allows the large third wheel & pinion 34 to be disposed
effectively on the front side of the moVement.

The center of rotation of the third wheel & pinion 34

may be disposed within the third domain 330.
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part

to the main plate and a second holding part for urging a part of the
setting lever between the part around the center of oscillation and a
part of the setting |ever contacting with the yoke to the main plate.

It is also preferable to have a clutch whee

for urging a part the setting |ever around the center of oscillation

I ncor poration gui de nenber

di sposed adj acent to the clutch wheel on the side opposite fromthe dial.
BRI EF DESCRI PTI ON OF DRAW NGS '

Here, a number of gear trains is not limited to those
described above and one or more transmission wheels may
be added.

It is noted that although it is preferable to dispose
each part described above in the arrangement as éhown in
FIG. 1, it 1is possible to dispose them so as to be
arranged mirror-symmetrically from the arrangement shown
in EIG. 1 with respect to the main plate reference
vertical axis 112.

For example, it is possible to arrange such that the
center of rotation of the complete barrel 30 is located
within the second domain 320, the center of rotation of
the escape wheel & pinion 50 is located within the fourth
domain 340, the center of oscillation of the pallet fork
60 is located within the fourth domain 340 and the center
of rotation of the balance 70 is 1located within the
fourth domain 340. Then, it is also possible to arrange
such that the center of oscillation 124 of the setting

lever 120 is located within the first domain 310 and the

‘center of oscillation 136 of the yoke 130 1is located

within the first domain 310. Such arrangement also allows
the small and thin automatic watch to be realized
éimilarly to the arrangement shown in FIG. 1.

| Further, in the inventive automatic watch, the

complete barrel 30, the pallet fork 60, the escape wheel
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an
novement of
in which an

order to clearly show the structure.

a schematic

FIG 1 is a plan view showing a schematic structure of a

an inventive automatic watch seen from the front side thereof
automati c wi nder, bridging nmenber and others are not shown in

& pinion 50, the balance 70, the setting lever 120 and
the yoke 130 are disposed in this order on the front side
of the main plate 22 clockwise around the center wheel &
pinion 24 on the basis of the main plate reference
vertical axis 112 as shown in FIG. 1. Then, the center of
rotation of the pallet fork 60 and the center of rotation
of the escape wheel & pinion 50 are disposed at the
position closer to the center of rotation 300 of the
center wheel & pinion 24 rather than the center of
rotation of the balance 70.

In the inventive automatic watch, the complete barrel
30, the pallet fork 60, the escape wheel & pinion 50, the
balance 70, the setting lever 120 and the yoke 130 may be
also disposéd in this order on the front side of the main
plate 22 counter-clockwise around the center wheel ¢
pinion 24 on the basis of the maip_ plate reference
vertical axis 112 so that they are arranged mirror-
symmetrically to the arrangement shown in FIG. 1. Then,
the center of rotation of the pallet fork 60 and the
center of rotation of the escape wheel & pinion 50 are
disposed at the position closer to the center of rotation
300 of the center wheel & pinion 24 rather than the
center of rotation of fhe balance 70 also in this

arrangement.
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structure of a barrel and front gear train part of the novenent of the

I nventive automatic watch. FIG 3 is a section view showing a
schematic structure of a balance, pallet fork and bal ance bridge part of
t he nmovenent of the inventive automatic watch. FIG 4 is a section
view showi ng a schematic structure of a setting |lever and yoke part of the
novenent of the inventive automatic watch. FIG 5 is a section view
showi ng a schematic structure of a winding stempart of the novenent of
the inventive automatic watch. FIG 6 is a section view show ng

a schematic structure of -the setting |ever and yoke part of the
part of the winding stem 110 and a part of the

balance 70 are positioned so0 as to be almost opposite
~each other with respect to the main plate reference
horizontal axis 114. A part of the complete barrel 30 and
a part of the yoke 130 are positioned so as to be almost
opposite each other with respect to the main plate
referencé vertical axis 112. A part of the complete
barrel 30 and a part of the third wheel 34 are positioned
so as to be almost opposite each other with respect to
the main plate reference vertical axis 112. The center of
rotation of the escape wheel & pinion 50 and the center
of rotation of the third wheel & pinion 34 are positioned
so as to be almost opposite each other with respect to
the main plate reference horizontal axis 114.

Next, an operation of the inventive automatic watch
will be explained with reference to FIGs. 1 through 3.

The completel barrel 30 is rotated by force of the
spring (not shown). The center wheel & pinion 24 is
rotated as the complete barrel 30 rotates. The third
wheel & pinion 34 is rotated as the center wheel & pinion
24 rotates. The second wheel & pinion 40 is rotated as
the third wheel & pinion 34 rotates. The cannon pinion 28
is also rotated as the center wheel & pinion 24 rotates.
The minute wheel 90 is rotated as the cannon pinion 28

rotates. The hour wheel 80 is rotated as the minute wheel
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novement of the inventive autonmati c watch.

vi ew show ng sections of four domains of a nain plate of the inventive

aut omati c
-8-

wat ch. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

90 rotates. The rotational speed of each of the gear
train is controlled by the operation of the balance 70,

the pallet fork 60 and the escape wheel & pinion 50. As a

‘result, the second wheel & pinion 40 rotates once in one

minute. The cannon pinion 28 and the center wheel &
pinion 24 rotate once in one hour. The hour wheel 80
rotates once in 12 hours.

"Second" is indicated by a second hand (not shown)
attached to the second wheel & pinion 40. "Minute" is
indicated by a minute hand (not shown) attached to the
cannon pinion 28. "Hour" is indicated by a hour hand (not
shown) attached to the hour wheel 80. That is, the second
wheel & pinion 40, the cannon pinion 28, the center wheel
& pinion 24 and the hour wheel 80 compose indicating
wheels for indicating time information. The time is read.
by a scale or the like on the dial 82.

Next, winding of the spring by the automatic winder
will be explained.

When one swings his/her arm while bearing the
automatic watch, the click lever operates 1like the
eccentric cam on the basis of- the rotation of the
oscillating weight 100 and winds the spring by the
rotation of an automatic winding transmission wheel (not

shown) or the like havin§ a ratchet gear.

(2) Structure of Yoke Holder
This Sheet Has Been Replaced
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A node for carrying out the invention will be explained bel ow based on
t he draw ngs. (1) Structure of Front Gear Train, Escape Speed Governor
and Change- Over Mechani sm In FIGs. 1 and 2, an inventive automatic
watch is provided with a main plate 22 which constitutes a base of a
novenent 20. Wiile the outside shape of the main plate 22 is al nost
circular in this node, it may be another shape such as a rectangular,
pol ygonal or elliptic shape. According to the node for carrying out
the invention, a front gear train such as a conplete barrel, a center

In FIG. 4, the yoke holder 140 is provided with a
first holding part 144 for urging a part of the setting
lever 120 around the center of oscillation 124 to the
main plate. The voke holder 140 is also provided with a
second holding part 146 for urging a part of the setting
lever 120 around the center of pscillation 124 and a part
of the setting lever 120 between it and the contact
section 126 with the yoke 130 to the main plate.

Force of the yoke holder 140 for holding the setting
lever 120 is determined so as to have enough strength so
that the engagement of the setting lever 120 with the
yoke 130 will not come off when the winding stem 110 is
pressed further from the zero stage. This forée may be
found by calculation or by experiment. Preferably, such
holding force of the yoke holder 140 is about 150 gram.

Such holding structure by means of the yoke holder
140 keeps the possibility that the engagement of the
setting lever 120 with the yoke 130 comes off to the
minimum.

Next, an operation of the change-over mechanism of
the invention will be explained with reference to FIGs. 4
and 5.

When one bears the automatic watch around arm, the
winding stem 110 is normally on the zero stage. When one

tries to correct the calendar, he/she pulls out the
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wheel & pinion, a third wheel & pinion and a second wheel & pinion, an
automati c wi ndi ng nechani sm such as an oscillating weight and a click
|'ever, and a change-over . nechani sm such as a setting |l ever and a yoke are
i ncorporated on the side opposite fromthe dial side, i.e. the front side,

of the novenment 20, respectively. "The opposite side fromthe dial
side of the novenent" will be referred to as "the front side of the

novenment” in general because when a casing structure having a back lid
(not shown) is used, the front side of the novenent 20-is nornally seen

:ng ;BSlngb{%ﬁgnésstéﬁn?YSdto putTg% %BZEQHE% % %%%Etiﬁtm%hgg %?%e?e
' the setting lever 120 is rotated. Then, the yoke 130
rotates by the spring force of the yoke and engages a
gear B 162b of the clutch wheel 162 with a calendar
corrector 170. When the winding stem 110 is rotated in
this state, the clutch wheel 162 rotates, correcting a
date indicator 172 or a'day indicator 174 by the rotation
of the calendar corrector 170.

Next, when one tries to correct time, he/she pulls
out the windiﬁg stem 110 further to the second stage. At
this time, the setting lever 120 rotates further. The
yoke 130 rotates in. the direction opposite from the
above-mentioned rotation due to the spring force of the
yoke and‘engages a gear A 162a of the clutch whee; le62
with the minute wheel 90. When the wihding stem 110 is
rotated in this state, the clutch wheel 162 rotates and
the cannon pinion 28 and the hour wheel 80 rotate as the
minute wheel 90 rotates, thus correcting the indication
of time.’

(3) . Structure of Clutch Wheel Guide Member

In FIG. 4, a clutch wheel incorporation guide member
160 is fixed of the barrel bridge 32 on the side where
the winding stem 110 is located. The clutch wheel
incorporation guide member 160 may be made of a metal

such as brass or of plastic.
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a casing structure having no back |lid as a matter of
course, so that it is not intended to limt the present invention to the
casing structure of the automatic watch having a back |id.

The clutch wheel incorporation guide member 160 may
be also formed in a body with the barrel bridge 32. It is
preferable to form the clutch wheel incorporation guide
section by way of cut work or plastic work when the
barrel bridge 32 is made of a metal. It is preferable to
form the clutch wheel incorporation guide section in a
body with the barrel bridge 32 by injection molding or
the like when the barrel bridge 32 is made of plastic.

.The surface of the clutch wheel incorporation guide
member 160 on the side where the dial 82 is located 1is
disposed adjoining with the clutch wheel 162 so as to
have a small gap 168 therebetween. The surface of the
clutch wheel incorporation guide member 160 on the side
where the dial 82 is located is formed into a dimension
and shape which will not hamper the operation of the yoke
130. By arranging as such, the clutch wheel 162 rides on
the surface of the clutch wheel incorporation guide
member 160 when the winding stem 110 is pulled out while
facing up the dial 82 for example to decompose the
automatic watch. Accordingly, there is.less possibility
that the inclination of the clutch wheel 162 will make it
difficult to assemble the.automatic watch.

Because the automatic watch is arranged as described
above according to the present invention, the following

effects are brought about:
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A center wheel & pinion 24 is incorporated rotatably nearly at the center
of the main plate 22. The center wheel & pinion 24 is incorporated
between the main plate 22 and a center wheel bridge 26. A cannon pinion 28
is incorporated on the dial side of the main plate 22 so as to be able to
slip at the peripheral portion adjacent to an edge closer to a hand
attaching part of the center wheel & pinion 24. The cannon pinion 28
rotates in a body wth the center wheel & pinion 24. A conpl ete
barrel 30 is incorporated rotatably between the nmain plate 22 and a barrel
bridge 32. A gear of the conplete barrel 30 engages with a second pinion

of (1) The small and thin automatic watch may be realized;
(2) The small automatic watch may be realized because
the gear train mechanism, the escape speed governor and
the change-over mechanism are disposed without wasting
any space;
(3) The clutch wheel may be readily assembled; and
(4) The setting 1lever and the yoke are hardly

disconnected at their contact section.
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the center wheel & pinion 24. A third wheel & pinion 34 is incorporated
rotatably between the nain plate 22 and the barrel bridge 32. A second
gear of the center wheel & pinion 24 engages with a third pinion. A second
wheel & pinion 40 is incorporated rotatably between a center wheel bridge
26 and the barrel bridge 32. Athird gear of the third wheel & pinion 34
engages with a fourth pinion of the second wheel & pinion 40. I n
FIGs. 1 through 3, an escape wheel & pinion 50 is rotatably incorporated
between the main plate 22 and the -

What is claimed is:

1. An automatic watch, comprising:
a main plate (22) which constitutes a base of a movement
(20) ; _
a center wheel & pinion (24) which rotates centering
almost on a center of said main plate (22) as a center of
rotation (300) to indicate time information;
a complete barrel (30) which has a spring and rotates so
as to rotate said center wheel & pinion (24);
an escape speed governor mechanism including an escape
wheel & pinion 50, a pallet fork (60) and a balance (70)
for controlling a rotational speed of said center wheel &
pinion (24);
a winding stem (110) and a clutch wheel (162) for
correcting said time information;
a change-over mechanism including a setting 1lever (120)
and a yoke (130);
a dial (82) for indicating time information; and
an oscillating weight (100) disposed on the side opposite
from said dial of said main plate (22) for winding the
spring in said complete barrel (30) via an automatic
winding mechanism; |
wherein, when there are defined, on the main plate (22},
a main plate reference vertical axis (112) which passes

through the center of rotation (300) of said center wheel

e Ill!




10 barrel bridge 32. A fourth gear of the second wheel & pinion 40
engages wWith an escape pinion of the escape wheel & pinion 50. A pallet

fork 60 is

i ncorporated oscillably between the main plate 22 and a

pallet bridge 62. The pallet fork 60 has two click stones 63 and
bayonets 64. An escape wheel of the escape wheel & pinion 50 engages with
the click stones 63. A balance 70 is

& pinion (24) and is almost parallel with the center axis
of said winding stem (110) and a main plate reference
horizontal axis (114) which passes through the center of
rotation (300) of said center wheel & pinion (24) and is
vertical to said main plate reference verticél axis (112),
there are provided, on said main plate (22), a first
domain (310) positioned at one side of said main plate
reference vertical axis (112) and at the side closer to
said winding stem (110) from said main plate reference
horizontal axis (114), a second domain (320) positioned
at the other side of said main plate reference vertical
axis (112) and at the side closer to said winding stem
(110} from said main plate reference horizontal axis
(114), a third domain (330) positioned on the other side
of said main plate reference vertical axis (112) where
said second domain (320) is located and at the side
farther from said winding stem (110) from said main plate
reference horizontal axis (114), and a fourth domain
(340) positioned at the above-mentioned one side of said
main plate reference vertical axis (112) where said first
domain (310) is located and at the side farther from said
winding stem (110) from said main plate reference
horizontal axis (114),

said complete barrel (30) being disposed on the side

opposite from said dial of said main plate (22) and
S
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I ncorporated rotatably between the main plate 22 and a bal ance bridge 72.
The bal ance 70 has a hairspring 74 and a sw ng stone 76. The bayonet

engages with the swing stone 76. In FIGs. 2 and 5, a hour wheel 80 is

incorporated rotatably in the main plate 22 on the side where a dial

S

| ocat ed.

A mnute wheel 90 is incorporated rotatably in the main

64
82

plate 22 on the side where the dial 82 is |ocated. A m nute wheel gear of

t he m nut e wheel

90 engages with the cannon pinion 28. A m nute pinion of

the mnute wheel 90 engages with the hour wheel 80. In FIGs. 1 and 2,
an oscillating weight 100 is

having the center of rotatlon within said first domain
(310) or said fourth domain (340);

said escape wheel & pinion (50) being disposed on the
side opposite from said dial of said main plate (22) and
having the center of rota_tioﬁ with.;i.n said third domain
(330) or said fourth domain (340);

said pallet fork (60) being disposed on the side opposite
from said dial of said main plate (22) and having the
center of oscillation within said third domain (330) or
said fourth domain (340} ; |

said balance (70) being disposed on the side opposite
from said dial of said ﬁain plate (22) and having the
center of rotation within said third domain (330) or said
fourth domain (340);

said setting 1lever (120) being disposed on the side
opposite from said dial of said main plate (22) and
having the center of oscillation (124) within said second
domain (320);

said yoke (130) being disposed on the side opposite from
said dial of said main plate (22) and having the center
of oscillation (136) within said second domain (320); and
a yoke holder (140) holding a part of said setting lever
(120) and a part of said yoke (130), respectively.

2. The automatic watch according to Claim 1, further

comprising:
This Sheet Has Been Replaced
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I ncorporated rotatably to the barrel bridge 32. The oscillating

wei ght 100 is incorporated to the barrel bridge 32 through an internediary
of a ball bearing (not shown). A ‘first transnission wheel (not

shown) is incorporated rotatably so as to engage with the pinion (not
shown) of the oscillating weight 100. A click |ever

-1 -

a second wheel & pinion (40) which 1is operative to
indicate seconds; and
a third wheel & pinion (34) for transmitting the rotation
of said center wheel & pinion (24) to said second wheel &
pinion (40):
wherein the center of rotation of said third wheel &
pinion (34) is locéted within said second domain (320) or
said third domain (330).
3. An autoﬁatic watch, comprising:

a main plate (22) which constitutes a base of a movement
(20} ;
a center wheel & pinion (24) which rotates centering
almost on a center of said main plate (22) as a center of
rotation (300) to indicate time information;

. a complete barrel (30) which has a spring and rotates so
as to rotate said center wheel & pinion (24);
an escape speed governor mechanism including an escape
wheel & pinion 50, a pallet fork (60) and a balance (70)
for controlling a rotational speed of said center wheel &.
pinion (24);
a winding stem (110) and a clutch wheel (162) for
correcting said time information;
a change-over mechanism including a setting lever (120)
and a yoke (130); |

a dial (82) for indicating time information; and

— ;
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(not shown) is incorporated rotatably to an eccentric cam portion of the
first transm ssion wheel. A second transm ssion wheel (not
shown) is incorporated rotatably to the click lever so as to engage wth
the click portion (not shown). A ratchet gear of the second transm ssion
wheel (not shown) engages with the «click portion of the click |ever. They
are arranged such that the first transm ssion wheel (not shown) rotates
based on the rotation of the oscillating weight 100 and the second
transm ssion wheel rotates only in a

an oscillating weight (100) disposed on the side opposite
from said dial of said main plate (22) for winding the
spring in said complete barrel (30) via an automatic
winding mechanism;
wherein, when there are defined, on said main pléte (22),
a main plate reference vertical axis (112) which passes
through the center of rotation (300) of said center wheel
- & pinion (24) and is almost parallel with the center axis
of said winding stem (110) and a main plate reference
horizontal axis (114) which passes through the center of
rotation (300) of said center wheel & pinion (24) and is
vertical to said main plate reference vertical axis (112),
said complete barrel (30), said pallet fork (60), said
escape wheel & pinion (50), said balance (70), said yoke
(130) and said (120) are disposed in this order on the
side opposite from said dial of said main plate (22)
clockwise or counter-clockwise around said center wheel &
pinion (24) on the basis of said main plate reference
vertical axis (112);
a yoke holder (140) holding a part of said setting lever
(120) and a part of said yoke (130), respectively;
the center of rotatibn of said pallet fork (60) and the
center of rotation of said escape wheei & pinion (50)

being disposed at the position closer to the center of

| ) O A O | mf\
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predeterm ned direction based on the operation of the «click lever. The
spring is wound based on the rotation of the second transm ssion wheel

(‘not shown).
plate 22, a main plate reference vertical

the center

In FIGs. 1 through 7, there are defined, on the nmain

parallel with the center axis of the winding stem 110 and a nain plate

ref erence

300 of the center wheel & pinion 24 and is vertical to the main plate
reference vertical axis 112. There is provided, on the main plate 22,
a first donmataXlibrpos3@0pned seidneesithr ofhedk &mpAanpbat (24) rather

than the center of rotation of said balance (70);
a part of said winding stem (110) and a part of said
balance (70) being positioned so as to be almost opposite
each other with respect to said main plate reference
horizontal axis (114);
a part of said complete barrel (30) and a part of said
yoke (130) being disposed so as to be almost opposite
each other with respect to said main plate reference
vertical axis (112).

4. The automatic watch according to Claim 3, further
comprising:
a second wheel &  pinion (40) which 1is operative to
indicate seconds; and
a third wheel & pinion (34) for transmitting the rotation
of said center wheel & pinion (24) to said second wheel &
pinion (40);
wherein a part of said complete barrel (30) and a part of
said third wheel & pinion (34) are disposed so as to be
almost opposite each other with respect to said main
plate reference vertical axis (112); and
the center of rotation of said escape wheel & pinion (50)
and the center of rotation of said third wheel & pinion

(34) are positioned so as to be almost opposite each
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reference vertical axis 112 and at the side closer to the wnding stem 110
fromthe main plate reference horizontal

-12 - axis 114. There is provided, on the nain plate 22, a second
dormai n 320 positioned at the other side of the

other with 1respect to said main plate reference
horizontal axis (114).

5. The automatic watch according to any one of Claims
1 through 4, characterized in that said yoke holder (140)
comprises a first holding part (144) for urging a part of
said setting lever (120) around the center of oscillation
(124) to said main plate (22) and a second holding part
(146) for urging a part of said setting lever (120)
between the part around said center of oscillation (124)
and a contact section (126) of said setting lever (120)
contacting with said yoke to said main plate (22).

6. The automatic watch according to any one of Claims
1 throuéh 5, | further comprising a clutch wheel
incorporation guide member (160) disposed adjacent to
said clutch wheel (162) on the side opposite from said

dial.

* [ L M S *
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main plate reference vertical axis 112 and at the side <closer to the
w nding stem 110 fromthe main plate reference horizontal axis 114. There
is provided, on the main plate 22, a third donain 330 positioned on the
other side of the main plate reference vertical axis 112 where the second
domain 320 is |located and at the side farther fromthe w nding stem 110
fromthe main plate reference horizontal axis 114. There is provided, on
the main plate 22, a fourth domain 340 positioned at the above-nentioned
one side of the main plate reference vertical axis 112 where the first
domain 310 is |located and at the side farther fromthe w nding stem 110
fromthe main plate ABSTRACT OF THE DISCLOSURE
According to the inventive automatic watch, a

complete barrel 30 is disposed on the ‘side opposite from

the dial of a main plate 22, i.e. on the.front side, and

has the center of rotation thereof within a first domain

310 or a fourth domain 340 of the main plate 22. An

escape wheel & pinion 50, a pallet fork 60 and a balance

70 have their center of rotation within a third domain

330 or a fourth domain 340, respectively. A setting lever

120 and a yoke 130 are disposed on the front side of the

main plate 22 and have their center of oscillation within

the second domain 320, respectively. A yoke holder 140

ho.ds a part of the setting lever 120 and a part of the

yoke 130, respectively (FIG. 1).
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ref erence horizontal axis 114. It is noted that although the first
domain 310 and the fourth domain 340 are |ocated on the right side of the
main plate reference vertical axis 112 in FIG 7, those domains may be
defined so as to be |ocated on the left side of the main plate reference
vertical axis 112. Naturally, the second domain 320 and the third domain
330 should be defined so as to be |located on the right side of the main
pl ate reference vertical axis 112 in such a case.

FIG 1
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-13 - In FIGs. 1 through 7, the center of rotation of the
complete barrel 30 is located within the first domain 310. Such
arrangenent allows the spring having a large torque and is capabl e of
operating for a long duration to be disposed effectively on the front side

of the novenent. The center of rotation of the conplete barrel 30 may
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be di sposed also within the fourth domai n 340. The center of rotation
of the escape wheel & pinion 50 is located within the third domai n 330.
The center of oscillation of the pallet fork 60 is |located within the
third domain 330. The center of rotation of the balance 70 is |ocated
within the third domain 330. Such arrangenment allows the | arge
conplete barrel to be used. Such arrangenent also allows the |arge bal ance
having an excellent tinme accuracy and a | arge nonent of inertia to be

di sposed effectively on the front side of the novenent. The center of
rotation of the balance 70 may be disposed also within the fourth domain
340. The center of oscillation of the pallet fork 60 and
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the center of rotation of the balance 70 nmay be disposed also within the
fourth domai n 340. The center of rotation of the escape wheel & pinion
50, the center of oscillation of the pallet fork 60 and the center of
rotation of the balance 70 may be disposed also within the fourth domain

340. Such arrangenent -14 -
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allows the large third wheel & pinion to be disposed effectively on the
front side of the novenent. The center of oscillation 124 of the
setting lever 120 is located within the second domain 320. The center of
oscillation of the yoke 130 is |located within the second domain 320. The
setting |l ever 120 and the yoke 130 are incorporated on the front side of
the main plate 22 The yoke hol der 140 presses parts of the setting | ever
120 and the yoke 130, respectively, against the main plate 22.
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The yoke holder 140 is nmade of an elastically deformable material and is
preferable to be made of stainless steel for exanple. The yoke 130 is nade
of an elastically deformable material and is preferable to be made of
stainl ess steel for exanple. A spring portion 132 of the yoke 130 is

| ocated w thin the second domain 320 and the third domain 330. Such
arrangenent allows the long spring to be disposed effectively on the front
side of the novenment. The spring part 132 of the yoke 130 may be di sposed
only within the second domain 320. The shape of the yoke spring part 132
may be either straight, in bow or in U shape.

FIG 6
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An angle part 142 of the yoke holder 140 engages with a positioning pin
122 of the setting lever 120, thus positioning the setting |ever 120 and
setting a change- -15- _ over
wei ght of the winding stem 110. The angle part 142

110 I
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of the yoke holder 140 is arranged so that the winding stem 110 ma

pulled out to a first stage and a second stage in the inventive autonati.c -
wat ch. A guide valley section 138 of the yoke 130 is pressedp@gggg§mgqhg

side face of the edge of the setting | ever 120 by force of SPri-Rg

part 132 of the yoke 130. The center of rotation of the s c nd Qgﬁﬁgw&

pi nion 40 which operates to indicate sdconds is the sane with t

of rotation 300 of the center wheel & Ppimron 24. That is, tihe
of the present invention is a three-center-hand watch. The {center of
rotation of the second wheel & pinion 40 nmay be di sposed ati-the—di-fferept—r--—

[ R

Automatic Watch
BACKGROUND OF THE INVENTION
[Field of the Invention]

The present invention relates generally to an
automatic watch in which a-spring in a complete barrel is
wound by.an oscillating weight and more particularly to
an automatic watch whose movement could have been
miniaturized and thinned by disposing a front gear train
meéhanism_ and a change-over mechanism on the side
opposite from a dial of a main plate.

[Description of the Prior Art]

_A-conventional automatic watch has had a main plate
which constitutes a base of a movement and a change-ove;
mechanism such as a setting lever and a yoke has been
disposed on the dial side of the main plate. A calendar
mechanism has been also disposed on the dial side of the
main plate as necessary.

Here, the movement means a mechanical body including
a mechanical structural and operational parts of a watch.
An automatic watch is composed of the mechanical quy and
casing parts.

Further, a gear train mechanism, an escape speed
governor and an automatic winder have.been disposed on
the side opposite from the dial of the main plate, i.e.

on the front side.



position fromthe center of rotation 300 of the center wheel & pinion 24.
The third wheel & pinion 34 transmts the rotation of the g

pinion 24 to the second wheel & pinion 40. The center r
third wheel

arr angenent
effectively on the front side of the nov2nrent. The centler
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& pinion 34 is located wthin the second donaln
allows the large third wheel & pinion 34 to be dlspg%gd
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of the third wheel & pinion 34 nmay be di sposed within the thikd da”ui

330.
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A member for holding the setting lever has been also
arranged so as to press, i.e. urge, only the part of the
setting lever around the center of oscillation by its
elastic force.

Further, no member for guiding incorporation of a
clutch wheel has been provided. |

Acgordingly, Ithe prior art automatic watch has had
the following problems:

(1) Because the calendar mechanism is disposed on the
dial side of the main plate, the change-over mechanism
overlaps with the calendar mechanism, increasing the size
of the movement or the thickness of the movement.

(2) There has been a possibility that either one of the
setting lever or the yoke runs onto the other at a
contact section of the setting lever and the yoke when a
Qinding stem is pressed in.

(3) It has been hard to incorporate the clutch wheel.
Further,l because the clutch wheel inclines when the
winding stem is pulled out to decompose the automatic
watch, the winding stem could not be readily incorporated
again.

SUMMERY OF THE INVENTION .

Accordingly, it is an object of the present invention
to solve the aforementioned prior art problems by

providing:
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descri bed above and one or nore transm ssion wheels may be aﬁé 'k - él;
is noted that although it is preferable to dispose each paft" Fiﬂbé’d bl

A%

above in the arrangenment as shown in FIG 1, it is possiblg to dispose P
themso as to be arranged mirror-symmetrically fromthe arfapgdnentAdHBSH |
in FIG 1 with respect to the main pIat‘é"Teference !
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(1) a small and thin automatic watch;

(2) an automatic watch having a structure in which the
setting lever and the yoke are hardly disconnected at the
contact section therecf; and

(3) an automatic watch which allows the clutch wheel to
be incorpdrated -readily.

In- order to solve the aforementioned problens, an
inventive automatic watch .éomprises a main plate; a
center wheel & pinion which rotates centering almost on a
center portion of the main plate as a center of rotation;
a complété barrel having a spring; an escape speed
governor mechanism; a winding stem and a clutch wheel; a
change~over mechanism; a dial; and an oscillat_ing weight
for winding the'spring via an automatic winding mechanism.

When there are defined, on the main plate, a main
plate reference vertical axis which passes through the
center of rotation of the center wheel & pinion and is
almost parallel with the center axis of the winding stem
.and a main plate reference horizontal axis which passes
through the center of rotation of the center wheel &
pinion and is vertié:al to the main plate reference
vertical axis, there are provided, on the main plate, a
first domain positioned at one side of the main plate
reference vertical axis and at the side closer to the

winding stem from the main plate reference horizontal



vertical axis 112. For exanple, it is possible to arrange such that

the center of rotation of the conplete barrel 30 is locatgdy. ¢§mc-ﬁ -
second domai n 320, the center of rotation of the escape eng%A J'T% %%%L

is located within the fourth domain 340, the center of osdilfation of the
pallet fork 60 is located within the fourth domain 340 and theidentAd B9
rotation of the balance 70 is located wi4hin the fourth dgmain_340. Then.
it is also possible to arrange such that the center of osdcillation 124 of
the setting lever 120 is located within the first domain 310 _and the

center of oscillation 136 of the yoke 130 is located wthin the first
domai n 310. Such arrangenent also all ows

axis, a second domain positioned at the other side of the
main plate reference vertical axis and at the side closer
to the winding stem from the main plate reference
horizontal axis, a third domain positioned on the other
side of the main plate reference vertical axis where the
second domain is located and at the side farther from the
winding stem from the main plate reference horizontal
axis, and a fourth domain positioned at one side of the
main plate reference vertical axis where the first domain
is located and at the side farther from the winding stem
from the main plate reference horizontal axis.

The inventive automatic watch comprises the complete
barrel disposed on the side opposite froﬁ the dial of the
main plate and haﬁing the center of rotation within the
first domain or the fourth domain; the escape wheel &
pinion disposed on the side opposite from the dial of the
main plate and having the center of rotation within the
third domain or the fourth domain; the pallet fork
disposed on the side opposite from the dial of the main
plate and having the center of oscillation within the
third domain or the fourth domain; the balance disposed
on the side opposite from the dial of the main plate and
having the center of rotation within the third domain or
the fourth domain; the setting lever disposed on the side

opposite from the dial of the main plate and having the



the small and thin automatic watch to be realized sinmlarly E@Pth@n;"““ SHEET
arrangenent shown in FIG 1. Further, in the inventive radt-efrat+e
watch, the conplete barrel 30, the balance 70, the pallet f 1qg 1AM 39
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center of oscillation within the second domain; the yoke
disposed on the side opposite from the dial of the main
plate and having the center of oscillation within the
second domain; and a yoke holder for holding a part of
the setting lever and a part of the yoke, respectively.

The inventive automatic watch further comprises a
second wheel & pinion which is operative to indicate
seconds; and a third wheel & pinion for transmitting the
rofation of the center wheel & pinion to the second whéel
& pinion; and preferably the center of rotation of the
third wheel & pinion is located within the second domain
or the third domain. |

Further, in the inventive automatic watch, the
complete barrel, the pallet fork, the escape wheel &
pinion, the balance, the yoke and the setting lever are
disposed in this order on the side opposite from the dial
of the main plate clockwise or counter-clockwise around
the center wheel & pinién on the basis of the main plate
reference vertical axis.

Then, in the inventive automatic watch, the center of
rotation of the pallet fork and the center of rotation of
the escape wheel & pinion are disposed at the position
closer to the center of rotation of the center wheel &
pinion rather than the center of rotation of the balance;

a part of the winding stem and a part of the balance are



| ever 120 are disposed in this order on the front side of rﬁﬁﬁhﬁﬁﬁwﬁNQt%HEET
22 cl ockwi se around the center wheel & pinion 24 on the ba$i g—oftheTmarn
plate reference vertical axis 112 as shown in FIG 1. Then) tihey gennerioos
rotation of the pallet fork 60 and the center of rotation f It he eScape
wheel & pinion 50 are disposed at the position closer to t.he Tenter~of
rotation 300 of the center wheel & pinibon 24 rather than tihe center of

rotation of the bal ance 70. I n tthe Tnventive automati'cwatth;, THE
conplete barrel 30, the balance 70, the pallet fork 60, the escape wheel &
pi nion 50, the york 130 and the setting |ever 120 may be al so disposed in
this order on the front side of the main

positioned so as to be almost opposite each other with
respect to the main plate reference horizontal axis; and
a part of the complete barrel and a part of the.yoke are
positioned so as to be almost opposite each other with
respect to the main plate reference vertical axis.

Preferably, a part of the complete barrel and a part
of the third wheel & pinion are disposed so as to b_e
almost-opposite each other with respect to the main plate
reference vertical axis; and the cehter'of rotation of
the escape wheel & pinion and the center of rotation of
the third wheel & pinion are positioned so as to be

- almost opposite each other wiﬁh respect to the main plate
reference horizontal axis.

Preferably, the yoke holder . comprises a first holding
part for urging a part the setting lever around the
center of oscillation to the main plate and a sécond
holding part for urging a part. of the setting lever
between the part around the center of oscillation and a
part of the setting lever contacting with the yoke to the
main plate.

| It 1is also preferable to have a clutch wheel
incorporation guide member disposed adjacent to the
clutch wheel on the side opposite from the dial.

BRIEF DESCRIPTION OF DRAWINGS



pl ate 22 counter-cl ockw se around the center wheel & pinion 24 on the

basis of the main plate reference vertical axis 112 so thgpt—tIey_are. .,
arranged mrror- symetrically to the arrangenment shown infﬁftﬁbﬁmﬁﬁﬂéhﬁET
the center of rotation of the pallet fork 60 and the centarlOT rotation o

the escape wheel & pinion 50 are disposed at the position|cloget #pNtARS
center of rotation 300 of the center wikel & pinion 24 rathgr than the
center of rotation of the balance“_70"‘also in this{ arrangenent.

FIG. 1 is a plan view showing a schematic structure-
of a movement of an inventive automatic watch seen from
the front side thereof in which an automatic winder,
bridging member and others are not shown in order to
clearly show the étructure. |

FIG. 2 1is 'a section view showing a schematic
structure of a barrel and front gear train part of tlfe
movement of the inventivé automatic watch.

FIG. 3 1is a section view showing 'a schematic
structure of a balance, pallet fork and balance bridge
part of the movement of the inventive automatic watch.

FIG. 4 1is a section view showing a schematic
structure of a setting lever and yoke part of the
movement of the inventive automatic watch. |

FIG. 5 1is a section view showing a schematic
structure of a winaing stem part of the movement of the
inventive automatic watch.

.FIG. 6 is a 'section view showing a schematic
structure of the setting lever and yoke part of the
movement of the inventive automatic watch.

FIG. 7 is a schematic plan view showing sections of
four domains of a main plate of the inventive automatic
watch.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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A mode for carrying out the invention will be -

explained below based on the drawings.

(1) Structure of Front Gear Train, Escape Speed Governor

and Change-Over Mechanism

In FIGs. 1 and 2, an inventive automatic watch is

provided with a main plate 22 which constitutes a base of
a movement 20. While the outside" shape of the main plate
22 is almost circular in this mode, it may be another
shape such as a rectangular, polygonal or elliptic shape.

According to the mode for carrying out the invention,
a front gear train such as a complete barrel, a center
wheel & pinion, a third wheel & pinion and a second wheel
& pinion, an automatic winding mechanism such as an
oscillating weight and a click lever, and a change-over.
mechanism such as a setting lever and a yoke are
incorporated on the side opposite from the dial side, i.e.
the front side, of the movement 20, respectively.

"The opposite side from the dial side of the
movement" will be referred to as "the front side of the
movement"” in general because when a casing structure
having a back lid (not shown) is used, the front side of
the movement 20 is normally seen when the back lid is
removed.

The inventive automatic watch may be also applied to

a casing structure having no back lid as a matter of



reference vertical axis 112. A part of the conplete barkEl 80aNd XiEE
qpart of the third wheel 34 are positioned so as to be al npst—eppesi-te-—each
other with respect to the nain plate reference vertical axi$ %1@.;5@@338
center of rotation of the escape wheel & pinion 50 and thg ¢enter~ " of’

rotation of the third wheel & pinion 34 are positioned sofas-totbe-atnrest

opposite each other with respect to thg.main plate referepce horizonta

axi s 114. Next, an operation of the—nventive automat Fc—wat-ch—yiteippsmt
explained with reference to FIGs. 1 through 3. The conplete barrel 30
Is rotated by force of the spring (not shown). The center wheel &
pinion 24 is rotated as the conplete barrel 30 rotates. The third

course, so that it is not intended to limit the present
invention to the casing structure of the automatic watch
having a back lid.

A center wheel & pinion 24 is incorporated rotatably
nearly at the center of the main plate 22. The center
wheel & pinion 24 is incorporated between the main plate
22 anq a center wheel bridge 26. A cannon pinion 28 fs
incorporated on the dial sidé of the main plate 22 so as
to. be able to slip at the peripheral portion adjacent to
an edge closer to a hand attaching part of the center
wheel & pinion 24. The cannon pinion 28 rotates in a body
with the center wheel & pinion 24.

A complete barrel 30 is incorporaﬁed rotatably
between the main plate-22 and a barrel bridge 32. A gear
of the complete barrel 30 engages with a second pinion of
the center wheel & pinion 24. A third wheel & pinion 34
is incorporated rotatably between the main plate 22 and
the barrel bridge 32. A second gear of the center wheel &
pinion 24 engages with a third pinion. A second wheel &
pinion 40 is incorporated roﬁatably between a center
wheel bridge 26 and the barrel bridge 32. A third gear of
the third wheel & pinion 34 engages with a fourth pinion
of the second wheel & pinion 40.

In FIGs. 1 through 3, an escape wheel & pinion 50 is

rotatably incorporated between the main plate 22 and the



wheel & pinion 34 is rotated as the center wheel & pinion 24

second wheel
rotates. The
24 rot at es.
rotates. The
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& pinion 40 is rotated as the third wheel & pipn

cannon pinion 28 is also rotated as the center| wheel.. & }Q
The m nute wheel 90 is rotated as the cannon plﬂl)n%Z% Jﬁ&;ﬁ@?

hour wheel 80 is rotated as the m nute wheel

— !
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barrel bridge 32. A fourth gear of the second wheel &
pinion 40 engages with an escape pinion of the escape
wheel & pinion 50. A pallet fork 60 is incorporated
oscillably between the main plate 22 and a. pallet bridge
62. The pallet fork 60 has two click stones 63 and
bayonets 64. An escape wheel of the escape wheel & pinion
50 engageé with the click stones 63. A balance 70 is
incorporated rotatably between thelmain plate 22 and a
balance bridge 72. The balance 70 has a hairspring 74 and
a swing stone 76. The bayonet 64 engages with the swing
stone 76.

In FIGs. 2 and 5, a hour wheel 80 is incorporated
rotatably in the main plate 22 on the side where a dial
82 is located._ A minute wheel 90 is incorporated
rotatably in the main plate 22 on the side where the dial
82 is located. A minute wheel gear of the minute wheel
90 engages with the cannon pinion 28. A minute pinion of
the minute wheel 90 engages with the hour wheel 80.

In FIGs. 1 and 2, an oscillating weight 100 is
incorporated rotatably to the barrel bridge 32. The
oscillating weight 100 is incorporated to the barrel
bridge 32 through an intermediary of a ball bearing (not
shown) . A first transmission wheel (not shown) is
incorporated rotatably so as to engage with the pinion

(not shown) of the oscillating weight 100. A click lever



90 rotates. The rotational speed of each of the gear LLﬁLﬂwFé“ﬁUﬂTTUTIFﬁ

by the operation of the balance 70, the pallet fork 60 |apgritieM3GapBEE

ce

wheel & pinion 50. As a result, the second wheel & piniio otatBS 0
in one minute. The cannon pinion 28 and the center whgel ﬁ(‘? p"ﬁ‘ 1824
rotate once in one hour. The hour wheel 80 rotates oncejin 12 hours.

"Second" is indicated by a second hand {jpot shown) attachee~to-THE Secondy

wheel & pinion 40. "Mnute" is indicated by a mnute p nd (not shown)

attached to the il

(not shown) is incorporated rotatably to an eccentric cam
portion of the first transmission wheel.

A second transmission  wheel (not shown) is
incorporated rotatably to the click lever so as to engage
with the click portion (not shown). A ratchet gear of the
second transmission wheel (not shown) engages with the
click portion of the click lever. They are arranged such
that the first transmission wheel (not shown) rotates
based on the rotation of the oscillating weight 100 and
the second transmission wheel rotates only in a
predetermined direction. based on the  operation of the
click lever. The spring is wound based on the rotation of
the second transmission wheel (not shown).

In FIGs. 1 thrqugh 7, there are defined, on the main
plate 22, a main plate reference vertical axis 112 which
passes through the center of rotation 300 of the center
wheel & pinion 24 and is almost parallel with the center
axis of the winding stem 110 and a main plate reference
horizontal akis 114 which passes through the center of
rotation 300 of the center wheel & pinion 24 and is
vertical to the main plate referehce vertical axis 112.

There is provided, on the main plate .22, a first
domain 310 positioned at one side of the main plate
reference vertical axis 112 and at the side closer to the

winding stem 110 from the main plate reference horizontal



cannon pinion 28. "Hour" is indicated by a hour hand (not shé‘iMT) aft‘taeheﬁh“”"‘
to the hour wheel 80. That is, the second wheel & pinion 40, t‘hmnm--«»—-—--
pinion 28, the center wheel & pinion 24 and the hour wheel { 80 O3€ 1708
indicating wheels for indicating time information. The ting ijs rea b“

scale or the like on the dial 82. Next, w ndi ng of the{spr g Dy e
automatic winder wll be explained. _1p Vhen one swi ngs hijs/ hér "ar-m whi l e

bt e s e+

[PPSO

bearing the automatic watch, the cli ck—Fever oper at es i ke THE eCTEMt T
camon the basis of the rotation of the oscillating weight 100 and wi nds
the spring by the rotation of an automatic w nding transm ssion wheel (not

axis 114. There is provided, on the main plate 22, a
second domain 320 positioned at the other side of the
main plate reference vertical axis 112 and at the side
closer to the winding stem 110 from the main plate
reference horizontal akis 114. There is provided, on the
main plate 22, a third domain 330 positioned on the other
side o_f the main plate reference vertical axis 112 where
the second domain 320 is located and at the side farther
from the winding stem 110 from -the main plate reference
horizontal axis 114. There is provided, on the main plate
22, a fourth domain 340 positioned at the above-mentioned
one side of the main plate reference vertical axis 112
where the first domain 310 is located and at the side
farther from the winding stem 110 from the main plate
reference horizontal axis 114.

It is noted that although the first domain _310 and
the fourth domain 340 are located on the right side of
the main plate refereﬁce vertical axis 112 in FIG. 7,
those domains may be defined so as to be located on the
left side .of the main plate reference vertical axis 112.
Naturally, the second domain 320 and the third domain 330
should be defined so as to be located on the right side
of the main plate reference vertical axis 112 in such a

case.



shoﬁn) or the like having a ratchet gear. (2) Structure of
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hol di ng part 144 for urging a part of the setting

In FIG 4, the yoke holder 140 is provided W
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In FIGs. 1 through 7, the center of rotation of the

complete barrel 30 is located within the first domain 310.
Such arrangement allows the spring having a large tbrque
and is capable of operating for a long duration to be
disposed effectively on the front side of the movement. -

The center of rotation of the complete barrel 30 may
be disposed also within the fourth domain 340. -z

The center of rotation of the escape wheel & pinion
50 is located within the third domain 330. The center of
oscillation of the p#llet fork 60 is located within the
third domain 330. The center of rotation of the balance
70 is located within the third domain 330. Such
arrangement allows the large complete barrel to be used.
Such arrangement also allows the large balance having an
excellent time accuracy and a large moment of inertia to
be disposed effectively on the front side of the movement.

The center of rotation of the balance 70 may be
disposed also within the fourth domain 340.

The center of oscillation of the pallet fork 60 and
the center of rotation of the balance 70 may be disposed
also within the fourth domain 340.

The center of rotation of the escape wheel & pinion
50, the center of oscillation of the pallet fork 60 and
the center of rotation of the balance 70 may be disposed

also within the fourth domain 340. Such arrangement




| ever 120 around the center of oscillation 124 to the  nmaif nRRIFMCEMEERSKEET
yoke hol der 140 is also provided with a second hol di ng par tr—t46—f-or
urging a part of the setting | ever 120 around the cent er jof OPQikaH@%9
124 and a part of the setting |lever 120 between it and thejcontatt™ ™
section 126 wth the yoke 130 to the main plate. For cg of—tte—yoke
hol der 140 for holding the setting |evqg_ 120 is determ nefl so as to have

enough strength so that the engagenent—ef the setting | ever—t26—wth-tire—-
yoke 130 will not cone off when the winding stem 110 is pressed further
fromthe zero stage. This force may be found by cal cul ation or by
experinent. Preferably, such holding force of the yoke hol der 140 is about

150 gram

allows the large third wheel & pinion to be disposed
effectively on the front side of the movement.

The center of oscillation 124 of the setting lever
120 is located within the second domain 320. The center
of oscillation of the yoke 130 is located within the
second domain 320. The setting lever 120 and the yoke 130
are ingorporated on the front side of the main plate 223
The yoke holder 140 presses parts of the setting lever
120 and the 'ybke 130, respectively, against the main'
plate 22.

The voke "holder 140 is made of an elastically
deformable material and is preferable to be made of
stainless steel for example. The yoke 130 is made of an
elastically deformable material and is preferable to be
made of stainless steel for example.

A spring portion 132 of the yoke 130 is located
within the second domain 320 and the third domain 330.
Such arrangement allows the long spring to be disposed
effectively on the front side of the movement. The spring
part 132 of the yoke 130 may be disposed only within the
second domain 320. The shape of the yoke spring part 132
may be either straight, in bow or in U-shape.

An angle part 142 of the yoke holder 140 engages with
a positioning pin 122 of the setting lever 120, thus

positioning the setting lever 120 and setting a change-



Such hol di ng structure by neans of t he yoke hol der 140 keepsrthe ;. ———
possibility that the engagement of the setting lever 120 wi th REFBAGIMENT SHEET

conmes off to the mninmm Next, an operation of the changp=over
mechani smof the invention will be explained with reference foj FYG. jah 1553
and 5. When one bears the automatic watch around arm t wi ndi ng

stem 110 is normally on the zero stage. {¥\ien one tries to ofTeTT ™he

cal endar, he/she pulls out the

over weight of the winding stem 110. The angle part 142
of the yoke holder 140 is arranged so that the winding
stem 110 may be pulled out to a first stage and a second
stage in the inventive automatic watch. A guide valley
section 138 of the yoke 130 is pressed against the side
face of the edge of the setting lever 120 by force of the
spring_ part 132 of the yoke 130. 2

The center of rotation of the second wheel & pinion
40 which operates to indicate seconds is the same with
the center of rotation 300 of the center wheel & pinion
24, That is, the embodiment of the present invention is a
three-center-hand watch. The center of rotation of the
second wheel & pinion 40 may be disposed at the different
position from the center of rotation 300 of the center
wheel & pinion 24.

The third wheel & pinion 34 transmits the rotation of
the center wheel & pinion 24 to the second wheel & pinion
40. The center of rotation of the third wheel & pinion 34
is located within the second domain 320. Such arrangement
allows the large third wheel & pinion 34 to be disposed
effectively on the front side of the movement.

The center of rotation of the third wheel & pinion 34

may be disposed within the third domain 330.
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w nding stem 110 to put on the first stage. At thi s-

setting lever 120 is rotated. Then, the yoke 130 rotates Py th§§5

force of the yoke and engages a gear B 162b of the clutch whgel
corrector 170. Wen the winding stem 110 is rotatef i“A—thi-s
state, the clutch wheel 162 rotates, correcting a date indicator 172 or a-..s
day indicator 174 by the rotation - 16 - | -

cal endar
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This Sheet Has Been Repl
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Here, a number of gear trains is not limited to those

described above and one or more transmission wheels may
be added.

It is noted that although it is preferable to dispose
each part described above in the arrangement as shown in
FIG. 1, it is possible to dispose them so as to be
arrang?d mirror-symmetrically from the arrangement shown

in FIG. 1 with respect to the main plate reference

vertical axis 112.

For example, it is possible to arrange such that the
center of rotation of the complete barrel 30 is located
within the second domaiﬁ 320, the center of rotation of
the escape wheel & pinion 50.is located within the fourth
domain 340, the center of oscillation of the pallet fork
60 is ldcated within the fourth domain 340 and the center
of rotation of the balance 70 is located within the
fourth domain 340. Then, it is also possible to arrange
such that the center of oscillation 124 of the setting
lever 120 is located within the first domain 310 and the
center of oscillation 136 of the yoke 130 is located
within the first domain 310. Such arrangement also allows
the small and thin automatic watch to be realized
Similarly to the arrangement shown in FIG. 1.

Further, in the inventive automatic watch, the

complete barrel 30, the pallet fork 60, the escape wheel

e

© . . BT HAS BEEN
[ REPLACED




of the cal endar corrector 170. Next, when one tries to JHPLEEEMEN S ﬂHH”
he/she pulls out the winding stem 110 further to the seconfl §rage Al
this time, the setting |lever 120 rotates further. The ypke¢ 180JAM 1238
rotates in the direction opposite from the above-nentfonped rotation
due to the spring force of the yoke and engages a gear A 162a of the
clutch wheel 162 wth the minute wheet 1836. \Wen the wi ndijhg stem 110 is

rotated in this state, the clutch wheel 162 rotates and theé cannon pi nion
28 and the hour wheel 80 rotate as the mnute wheel 90 rotates, thus
correcting the indication of tine.

& pinion 50, the balance 70, the setting lever 120 and
the yoke 130 are disposed in this order on the front side
of the main plate 22 clockwise around the.center wheel &
pinion 24 on the basis of the main plate reference
vertical axis 112 as shéwn in FIG. 1. Then, the center of
rotétion of the pallet fork 60 and the center of rotation
of th escape wheel & pinion 50 are disposed at the
position closer to the center of rotation 300 of the
center wheel & pinion 24 rather than the center of
rotation of the balance 70.

In the inventive automatic watch, the complete barrel
30, the pallet fork 60,-the escape wheel & pinion 50, the
balance 70, the setting lever 120 and the yoke 130 may be
also disposed in this order on the front side of the main
ﬁlate 22 counter-clockwise around the center wheel &
pinion 24 on the basis of the main plate reference
vertical axis 112 so that they are arranged mirror-
symmetrically to the arrangement shown in FIG. 1. Then,
the center of rotation of the pallet fork 60 and the
center of rotation of the escape wheel & pinion 50 are
disposed at the position closer to the center of rotation
300 of the center wheel & pinion 24 rather than the

center of rotation of the balance 70 also in this

arrangement.

This Sheet Has Been Replaced
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(3)\Structure of Clutch Weel Guide Menber In FIG 4, a

IFncorporation guide nenber 160 is fixed of the barrel bridg &ﬁYt‘

side where the wnding stem 110 is |ocated. The cl ~wh .
i ncor porati on gui de nenber 160 nmay be made of a netal such brh@sj@ﬂ SR8
pl asti c. -22 -

-18 -

A part of'the winding stem 110 and a part of the
balance 70 are positioned so as to be almost opposite
each other with respect to the main plate reference
horizontal_axis 114. A part of the complete barrel 30 and
a part of the yoke 130 are positioned so as to be almost
opposite each other with respect to the main plate
refergpce vertical axié 112. A part of the complete
barrel 30 and a part of the third wheel 34 are positioned
so as to be almost opposite each other with respect to
the main plate reference vertical axis 112. The center of
rotation of the escape wheel & pinion 50 and the center
of rotation of the third wheel & pinion 34 are positioned
so as to be almost opposite each other with respect to.
the main plate reference horizontal axis 114.

Next, an operation of the inventive automatic watch
will be explained with reference to FIGs. 1 through 3.

The complete barrel 30 .is rotated by force of the _
spring (not shown). The center wheel & pinion 24 is_
rotated as the complete barrel 30 rotates. The third
wheel & pinion 34 is rotated as the center wheel & pinion
24 rotates. The second wheel & pinion'40 is rotated as
the third wheel & pinion 34 rotates. The cannon pinion 28
is also rotated as the center wheel & pinion 24 rotates.
The minute wheel 90 is rotated as the cannon pinion 28

rotates. The hour wheel 80 is rotated as the minute wheel



The cl utch wheel incorporation guide nenber

body with the barrel
i ncor poration guide

bridge 32. It is preferable to form
section by way of cut work or plastic

barrel bridge 32 is nade of a netal. It is preferable to
wheel incorporation guide section in a body with the barr

I njection nol ding or

the |like when theibarrel bridge 32 i

pl asti c. The surface of the clutch—whmeel incorporatio
160 on the side where the dial 82 is located is disposed
the clutch wheel 162 so as to

160 may = be also forned in a
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90 rotates. The rotational speed of each of the gear
train is controlled by the operation of the balance 70,
the pallet fork 60 and the escape wheel & pinion 50. As a
result, the second wheel & pinion 40 rotates once in one
minute. The cannon pinion 28 and the center wheel =&
pinion 24 rotate once in one hour. The hour wheel'80
rotateq once_in 12 hours. , z

"Second" is indicated by a second hand (not shown)
attached to the second wheel & pinion 40. "Minute" is
indicated by a minute hand (not shown) attached to the
cannon pinion 28. "Hour" is indicated by a hour hand (not
shown) attached to the hour wheel 80. That is, the second
wheel & pinion 40,lthe cannon pinion 28, the center wheel
& pinion 24 and the hour wheel 80 compose indicating
wheels for indicating time information. The time is read
by a scale or the like on the dial 82.

Next, winding of the spring by the automatic winder
will be explained.

When one swings his/her arm while bearing the
automatic watch, the «c¢lick lever operates 1like the
eccentric cam on the basis of the rotation of the
oscillating weight 100 and winds the spring by the
rotation of an automatic winding transmission wheel (not
shown) or the like having a ratchet gear.

(2) Structure of Yoke Holder



havé a small gap 168 therebetween. The surface of the _cldtch_ heel _
IFncorporation gui de nmenber 160 on the side where the dial 82fi$ | of aj onl 1698
formed into a dimension and shape which will not hanper the ppérati ofi”of

b s Lep——tire

the yoke 130. By arranging as such, the clutch wheel 162 rid
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surface of the clutch wheel incorporation guide mnenber 160 when the

w nding stem 110 is pulled out while fagi.ng up the dial 82 f

L

O L
exarpre 10

deconpose the automatic watch. Accordipghy, there is less possibility
that the inclination of the clutch wheel 162 will nmake it difficult to

assenbl e the
as descri bed

aut omati c wat ch. Because the automatic watch is arranged

In FIG. 4, the yoke holder 140 is provided with a
first holding part-144 for urging a part of the setting
lever 120 around the center of oscillation 124 to the
main plate. The yoke holder 140 is also provided with a
second holding part 146 for urging a part of the setting
lever 120 around the center of oscillation.124 and a part
of the setting lever 120 between it and the contact
section 126 with the yoke 130 to the main plate. =

Force of the yoke holder 140 for holding the setting
lever 120 is determined so as to have enough strength so
that the engagement of the setting lever 120 with the
yoke 130 will not come off when the winding stem 110 is
pressed further from the zero stage. This force may be
found by calculation or by experiment. Preferably, such
holding force of the yoke holder 140 is about 150 gram.

Such holding structure by means of the yoke holder
140 keeps the possibility that the engagement of the
setting lever 120 with the yoke 130 comes off to the
minimum.

- Next, an operation of the change-over mechanism of
the invention will be explained with reference to FIGs. 4
and 5. |

When one bears the automatic watch around arm, the
winding stem 110 is normally on the zero stage. When one

tries to correct the calendar, he/she pulls out the



- above according to the present invention, the follow ng efffects—are—
brought about : - 23 - REPLAGEMENe SHEET
small and thin automatic watch may be realized; (2) The sralf—automariT
wat ch may be realized because the gear train mechanism the es¢dpepaninsg
gover nor and ’1

winding stem 110 to put on the first stage. At this time,
the setting lever 120 is rotated. Then, the yoke 130
rotates by the spring force of the yoke and engages a
gear B 162b of the clutch wheel 162 with a calendar
corrector 170. 'When the winding stem 110 is rotated in
this state, the clutch wheel 162 rotates, correcting a
date indicator 172 or a day indicator 174 by the rotatiqg
of the.calendar corrector 170.

Next, when one tries to correct time, he/she pulls
out the winding stem 110 further to the second stage. At
this time, the setting lever 120 rotates further. The
yoke 130 rotates in . the direction opposite from the
above—mentioned rotation due to the spring force of the
yoke and'engages a gear A 162a of the clutch wheel 162
with the minute wheel 90. When the winding stem 110 is
rotated in this state, the clutch wheel 162 rotates and
the cannon pinion 28 and the hour wheel 80 rotate as the
minute wheel 90 rotates, thus correcting the indication
of time.

(3) Structure of Clutch Wheel Guide Member

In FIG. 4, a clutch wheel incorporation guide member
160 is fixed of the barrel bridge 32 on the side where
the winding stem 110 is located. The clutch wheel
incorporation guide member 160 may be made of a metal

such as brass or of plastic.



clutch wheel nmay be readily assenbled; and (4) The setti

the"change-over mechani sm are di sposed wi t hout wasting anyfgspace, " 13) 4
|ggﬁﬁkﬁk§W&QJnEQgET
n.

the yoke are hardly disconnected at their contact secti(
24- 15 Jan 198
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The clutch wheel incorporation guide member 160 may
be also formed in a body with the barrel bridge 32. It is
preferable to form the clutch wheel incorporation guide
section by way of cut work or plastic work when the
barrel bridge 32 is made of a metal. It is preferable to
form the clutch wheel incorporation guide section in a
body with the barrel bridge 32 by injection molding or
the like when the barrel bridge 32 is made of plastic.

The surface of the clutch wheel incorporation guide
member 160 on the side where the dial 82 is located is
disposed adjoining with the clutch wheel 162 so as to
have a small gap 168 therebetween. The surface of the
clutch wheel incorporation guide member 160 on the side
where the dial 82 is located is formed into a dimension
and shape which will not hamper the operation of the yoke
130. By arranging as such, the clutch wheel 162 rides on
the surface of the clutch wheel incorporation guide
member 160 when the winding stem 110 is.pulled out while
facing up the dial 82 for example to decompose the
automatic watch. Accordingly, there is less possibility
that the inclination of the clutch wheel 162 will make it
difficult to assemble the automatic watch.

Because the automatic watch is arranged as described
above according to the present invention, the following

effects are brought about:



What is clained is: 1. An automatic watch, conprising: ya Irg] fe,r
(22) which constitutes a base of a novenent (20); a cente WC%Q%B‘ﬁngggg
(24) which rotates centering alnost on a center of said nmuailn Jprate (22) as
a center of rotation (300) to indicate tine information; 4d conplfetial 1998
barrel (30) which has a spring and rotates so as to rotate jsajd center
wheel & pinion (24); an escape speed g@3ernor nechani smindl uding an
escape wheel & pinion 50, a pallet fork (60) and a bal ance |(70) for .

controlling a rotational speed of said center wheel &

(1) The small and thin automatic watch may be realized;
(2) Thé small automatic watch may be realized because
the gear train mechanism, the escape speed governor and
the change-over mechanism are disposed without wasting
any space;

(3) The clutch wheel may be readily assembled; and

(4) The setting lever and the yoke are hardly

disconnected at their contact section.



T ORE

pinion (24); a winding stem (110) and a clutch wheel (162) fBE?Lﬁﬁﬂﬁ%%ﬁﬁﬂg

]

said tinme information; a change-over nechani smincluding a lsettTmng TEvVer
(120) and a yoke (130); a dial (82) for indicating tine i forn’qtﬂ Qm;\;a@%
an oscillating weight (100) disposed on the side opposite fkomsaid dial

of said main plate (22) for winding the spring in said conp]etebarre
(30) via an automatic w ndi ng nechani si2¢ - wherei n, when thefe are defined,

on the main plate (22), a nain plate Teference vertical axis={TIZ) Which
passes

What is claimed is:
1. An automatic watch, comprising:

a main plate (22) which constitutes a base of a movement
(20) ;

a center wheel & pinion '(24) which rotates centering
almost on a center of said main plate (22) as a center of
rotation (300) to indicate time information; ' z
a complete barrel (30) which has a spring and rotates so
as to rotate said center wheel & pinion (24);

an escape speed governor mechanism including an escape
wheel & pinion 50, a pallet fork (60) and a balance (70)
for controlling a rotational speed of said center wheel &
pinion (24);

a winding stem (110) and a clutch wheel (162) for
correcting said time information;
'a change-over mechanism including a setting lever (120)
and a yoke (130);

a dial (82).for indicating time information; and

an oscillating weight (100) disposed on the side opposite
from said dial of said main plate (22) for winding the
spring in said complete barrel (30) via an automatic
winding mechanism;

wherein, when there are defined, on the main plate (22),
a main plate reference vertical axis (112) which passes

through the center of rotation (300) of said center wheel

-




threugh the center of rotation (300) of said center wheel

- 25- & pinion (24) and is alnost parallel with the cent
said winding stem (110) and a main plate reference horizontgl
whi ch passes through the center of rotation (300) of said cdnt

pinion (24) and is
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& pinion (24) and is almost parallel with the center axis
of said winding stem (110) and a main plate reference
horizontal axis (114) which passes through the center of
rotation (300) of said center wheel & pinion (24) and is
vertical to said main plate reference vertical axis (112),
there are provided, on said main plate (22), a first
domain (310) positioned at one side of said main plaEe
refere;ce vertical axis (112) and at the side closer to
said winding stem (110) from said main plate reference
horizontal axis (114), a second domain (320) positioned
at the other side of said main plate reference vertical
axis (112) and at the side closer to said winding stem
(110) from said main plate reference horizontal axis
(114), a third domain (330) positioned on the other side
of said main plate reference vertical axis (112) where
said second domain (320) is located and at the .side
farther from said winding stem (110) from said main plate
reference horizontal axis (114), and a fourth domain
(340) positioned at the above-mentioned one side of said
main plate reference vertical axis (112) where said first
domain (310) is located and at the side farther from said
winding stem (110) from said main plate reference
horizontal axis (114),

said complete barrel (30) being disposed on the side

opposite from said dial of said main plate (22) and

B




vertical to said main plate reference vertical axis (112), { —
provided, on said main plate (22), a first donmain (310) pos f?bheﬁ apubm@
side of said main plate reference vertical axis (112) and he ST de
closer to said winding stem (110) fromsaid main plate ref rﬁkc¢b JAN 1898
hori zontal axis (114), a second domain (320) positioned at {t ot her side
of said main plate reference vertical -2&is (112) and at thd side closér T
said winding stem (110) from said maim ptrate reference horjfzontal axis ™+
(114), a third domain (330) positioned on the other side of said nmain '
pl ate reference vertical axis (112) where said second domain (320) is

| ocated and at the side

having the center of rotation within said first domain
(310) or said fourth domain (340):;

said escape'wheel & pinion (50) being disposed on the
side opposite from said dial of said main plate (22) and
having the center of rotation within said third domain
(330) or said fourth domain (340);

said pallet fork (60) being disposed on the side opposiE?
from said dial-of said main plate (22) and hawving the
center of oscillation within said third domain (330) or
said fourth domain (340);

said balance (70) being disposed on the side opposite
from s;id dial of said main plate (22) and having the
center of rotation within said third domain (330) or said
fourth domain (340);

said setting lever (120) being disposed on the side
opposite from said dial of said main plate (22) and
having the center of oscillation (124) within said second
domain (320);

said yoke (130) being disposed on the side opposite from
said dial of said main plate (22) and having the center
of oscillation (136) within said second domain (320); and
a yoke holder (140) hblding a part of said setting lever
(120) and a part of said yoke (130), respectively.

2. The automatic watch according to Claim 1, further

comprising:

AR 0 '



farther fromsaid wi nding stem (110) fromsaid main plate reférefeetNT SHEET
Rori zontal axis (114), and a fourth domain (340) positioned af™the
above-mentioned one side of said main plate reference vertikal #x§sif§3igR
where said first dommin (310) is located and at the side farther fromsaid
wi nding stem (110) fromsaid main plate reference horizontal axrs (114,
said conplete barrel (30) being disposeg7en the side opposijte fromsaid
dial of said main plate (22) and

a second wheel & pinion (40) which is operative to
indicate seconds; and
a third wheel & pinion (34) for transmitting the rotation
of said center wheel & pinion (24) to said second wheel &
pinion (40):;
wherein the center of rotation of said third wheel &
pinion (34) is located within said second domain (320) ox
said tﬁird domain (330).

3. An automatic watch, comprising:
a main plate (22) which constitutes a base of a movement
(20} ;
a center wheel & pinion (24) which rotates centering
almost on a center of said main plate (22) as a center of
rotation (300) to indicate time information;
a complete barrel (30) which has a spring and rotates so
as to rotate said center wheel & pinion (24);
an escape speed governor mechanism including an escape
wheel & pinion 50, a pallet fork (60) and a balance (70)
for controlling a rotational speed of said center wheel &
pinion (24);
a winding stem (110) and a clutch wheel (162) for
correcting said time information;
a change-over mechanism including a setting lever (120)
and a yoke (130);

a dial (82) for indicating time information; and
\

LT



- 26- having the center of rotation within said first domain _
or said fourth domain (340); said escape wheel & pinion (
di sposed on the side opposite fromsaid dial of said nai
havi ng the center—of—+etation within said third domain (380
fourth domain (340); said paI |l et fork (60) being disposedjo

#he gb\%'ie’%
opposite from sHiiOshed: &ls [ ai d mal n p2&te (22) and having the

i aE

F said

an oscillating weight (100) disposed on the side opposite
from said dial of said main plate (22) for winding the
spring in said complei:e barrel (30) wvia an -automatic
winding mechanism;

wherein, when there are defined, on said main plate (22),
a main plate reference vertical axis (112) which passes
througl_x the center of rotation (300) of said center Whee_&
& pinion (24) and is almost parallel with the center axis
of said winding stem _(110) and a main plate reference
horizontal axis (114) which passes through the center of
rotation (300) of said center wheel & pinion (24) and is
vertical to said main plate reference vertical axis (112),
said complete barrel (30), said pallet fork (60), said
escape wheel & pinion (50)',. séid balance (70), said yoke
(130) and said (120) are disposed in this order on the
side opposite from said dial of said main plate (22)
clockwise or counter-clockwise around said center wheel &
pinj.on (24) on the basis of said main plate reference
vertical axis (112);

a yoke holder (140) holding a part of said setting levelr
(120) and a part of said yoke (130), respectively;

the center of rotation of said pallet fork (60) and the
center of rotation of said escape wheel & pinion (50)

being disposed at the position closer to the center of

KRR O AN [
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center of oscillation within said third domain (330) or sai
sai d bal ance (70) being disposed on the side opposit

{340);

dial of said main plate (22) and having the center of rotatijon mnthhgﬁ

third domain (330) or said fourth domain (340); said setti
bei ng di sposed on the side opposite fromsaid dial of said
and having the center of oscillation.(2924) within said secon

(320); said yoke (130) being di sposed—en~the side opposite {

et

ip plate

(22)

BB AdL SamREET
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domai n
om __said

di-a

of said main plate (22) and having the center of oscillation (136) wt
sai d second domain (320); and

rotation (300) of said center wheel & pinion (24) rather
than the center of rotation of said balance (70);

a part of said winding stem (110) and a part of said
balance (70) being positioned so as to be almost opposite

each other with respect to said main plate reference

-ho:izontal axis (114):

a part of said complete barrel (30) and a part of sald
yoke {130) being disposed so as to be almost opposite
each other with respect to said main plate reference
vertical axis (112).

4. The automatic watch according to Claim 3, further
comprising:
a second wheel & pinion (40) which is operative to
indicate seconds; and _ .
a third wheel & pinion (34) for transmitting the rotation
of said center wheel & pinion (24) to said second wheel &
pinion (40):; |
wherein a part of said compiete barrel (30) and a part of
said third wheel & pinion (34) are disposed so as to be
almost opposite each other with respect to said main
plate reference vertical axis (112); and
the center of rotation of said escape wheel & pinion (50)
and the center of rotation of said third wheel & pinion

(34) are positioned so as to be almost opposite each

IR R
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a yéke hol der (140) holding a part of said setting |ever (JZQEpﬁqg'ﬁﬂﬂa@HPgr
of said yoke (130), respectively. 2. The automatic watdh cording _—
Claim1, further conprising: 82lN 98

30

other with respect to said main plate reference
horizontal axis (114).
5. The automatic watch according to any one of Claims
1 through 4, characterized in that said yoke holder (140)
comprises a first holding part (144) for urging a part of
said setting lever (120) around the center of oscillation
(124) to said main plate (22) and a second holding part
(146) for urging a part of said setting lever (120)
. between the part around said center of oscillation (124)
and a contact section (126) of said setting lever (120)
contacting with said yoke to said main plate (22).
6. The automatic watch according to'any one of Claims
1 through 5, further comprising a clutch wheel
incorporation guide member (160) disposed adjacent to
said clutch wheel (162) on the side opposite from said

dial.

_—
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a second wheel & pinion (40) which is operative to indicate-seconds,.. and

a third wheel & pinion (34) for transmtting the rotation OREm_a‘gcﬁsnﬁemﬁ,q”_T
Lhemm

wheel & pinion (24) to said second wheel & pinion (40); —_——
center of rotation of said third wheel & pinion (34) is Iocatep |nq?
said second domain (320) or said third _domain (330). 3. n atit'onaty c
wat ch, conprising:. a main plate (22) constitutes a pbase—ef-&

nmovenment (20); a center wheel & pinion (24) which rotatep centering

AUTOMATIC WATCH
ABSTRACT OF THE DISCLOSURE

According to the inventive automatic watch, a
complete barrel 30 is disposed on the ‘side opposite from
the dial of a main plate 22, i.e. on the front side, and
has the center of rotation thereof within a first démain
310 or a fourth domain 340 of the main plate 22. An

escape wheel & pinion 50, a pallet fork 60 and a balance _

- -

70 have their center of rotation within a third domain
330 or a fourth domain 340; respectively. A setting lever
120 and a yoke 130 are disposed on the front side of the
main plate 22 and have their center of oscillation within
the second domain 320, respectively. A yoke holder 140
ho.ids a part of the setting lever 120 and a part of the

yoke 130, respectively (FIG. 1).

FIGURE 1



al nost on a center of said main plate (22) as a center of rofgégﬁg%h§90kucw.
to indicate.time information; a conplete barrel (30) which h9 ' 'ffﬁg“”“”‘
and rotates so as to rotate said center wheel & pinion (24); | an_escape
speed governor nechani smincluding an escape wheel & piniof H0,1& gafl 868
fork (60) and a balance (70) for controlling a rotational $pded of said
center wheel & pinion (24); a windinglstem (110) and a cl @tch wheel (162)

for correcting said tinme information; —a change-over nmechadhism incl uding a
setting lever (120) and a yoke (130); a dial (82) for indicating tine
I nformation; and




-28 - an oscillating weight (100) disposed on the side opposite
fromsaid dial of said nain plate (22) for wnding the sp ST - EET
conplete barrel (30) via an automatic w nding nechani @EP‘M&F@F‘N wt-

when there are defined, on said main plate (22), ' e
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a main plate reference vertical axis (112) which passes t rﬁ Fﬂgmgeﬂggﬁ?
of rotation (300) of said center wheel & pinion (24) and ils"& SRR A
parallel with the center axis of said winding stem (110) gnd a nain | at e
reference horizontal axis (114) which passes through the ce%{eﬂﬁoﬂﬁ& i
rotation (300) of said center wheel & pinion (24) and is Merjtical to . said
main plate reference vertical axis (112)3- said conplete bgrrel (30), said

bal ance (70), said pallet fork (60), Sard escape wheel & ginion (50), said
york (130) and said setting |lever (120) are disposed in this order on the
side opposite fromsaid dial of said main plate (22) clockw se or
counter-clockw se around said center wheel &
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pinion (24) on the basis of said main plate reference v
a yoke holder (140) holding a part of said setting |ever
of said yoke (130), respectively; the center of rotatio
fork (60) and the center of rotation of said escape whe
bei ng di sposed at the position closer to the center of
29- -4 -
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of rotation of said balance (70); a part of said w nding st

part of said balance (70) being positioned so as to be al nopt
hori zoht &l

each other with respect to said main plate reference
(114); a part of said conplete barrel (30) and a part of sa

rotation (300) of said center wheel & pinion (24) rather thaﬁ

HPhe°

EMENT SHEET

center

bt fl 0%

axi.s
d yoke (130)
pqpr—mf t.0—s-a+-d

[

bei ng di sposed so as to be al nost opposSte each other with
main plate reference vertical axis (ITZ).~
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4. The -automatic watch according to Claim3, further conprisgipg: Lsecong =
wheel & pinion (40) which is operative to indicate seconds; aﬁ@j’-’ﬁé‘%‘ﬁlﬂ%ﬂdSHEET
wheel & pinion (34) for transmtting the rotation of said céntjer whéel &
pinion (24) to said second wheel & pinion (40); wherein a pant bb dANdiaas
conplete barrel (30) and a part of said third wheel & piniop (34) are

“di sposed so as to be alnost opposite efich other with respect to said nain
plate reference vertical axis (112); and the center of rotalLigQp_of said
escape wheel & pinion (50) '

()]
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and the center of rotation of said third wheel & pinion (34) 58 srertenT GHEE

positioned so as to be al nost opposite each ﬁ'gﬁg%h‘ﬁhi\ﬂ SH:EET
30 other wth respect to said nmain plate r ef ef ehce ., "0
hori zontal axis (114). 16 JaN 198 |
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5. .The automatic watch according to any onerof Clains 1 through 4,
characterized in that said yoke holder (140) conprises a first—holding.
part (144) for urging a part of said setting |ever (120) erBﬁFkﬁQEW%KEEQHEEFT
of oscillation (124) to said main plate-16€22) and a seconq hoteiwg-—pari
(146) for urging a part of said setting |lever (120) betweg¢n t@f paﬁﬁfm
around said center of oscillation (124) and a contact secti ¢n fzﬁf ofélt

l.at o
ot

said setting lever (120) contacting with said yoke to saij rret-r—pi

(22). 6. The automatic watch according to any one of§ Csar MBosder seor .
through 5, further conprising a clutch wheel inCoTPorationguiilo:
menber (160) di sposed adjacent to said clutch wheel (162) on the side

opposite from said
Here, a number of gear trains is not limited to those

described above and one or more transmission wheels may
be added.

It is noted that although it is preferable to dispose
each part described above in the arrangement as shown in
FIG. 1, it is possible to dispose them so as to be
arrang?d mirfor—symmetrically from the arrangement shown
in FIG. 1 with respect to the main plaﬁe reference
vertical axis 112.

For example, it is possible to arrange such that the
center of rotation of the complete barrel 30 is located
within the second domain 320, the center of rotatioﬁ of
the escape wheel & pinion 50 is located within the fourth
domain 340, the center of oscillation of the pallet fork
60 is located within the fourth domain 340 and the center
of rotation of the balance 70 is located within the
fourth domain 340. Then, it is also possible to arrange
such that the center of oscillation 124 of the settiﬁg
lever 120 is located within the first domain 310 and the
center of oscillation 136 of the yoke 130 is located
within the first domain 310. Such arrangement also allows
the small and thin automatic watch to be realized
Similarly to the arrangement shown in FIG. 1.

Further, in the inventive automatic watch, the

complete barrel 30, the balance 70, the pallet fork 60,



dial.
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the escape wheel & pinion 50, the york 130 and the setting
lever 120 are disposed in this order on the front side
of the main plate 22 clockwise around the center wheel &
pinion 24 on the basis of the main plate reference
vertical axis 112 as shbwn in FIG. 1. Then, the center of
rotation of the pallet fork 60 and the center of rotation
of th escape wheel & pinion 50 are disposed at the
position closer to the center of rotation 300 of the
center wheel & pinion 24 rather than the center of
rotation of the balance 70.

In the inventive automéﬁic watch, the complete barrel
30, fhe balance 70, the pallet foik 60, the escape wheel &
éinion 50, the york 130 and the setting lever 120 may be
also disposed in this order on the front side of the main
prlate 22 counter-clockwise around the center wheel &
pinion 24 on the basis of the main plate reference
vertical axis 112 so that they are arranged mirror-
symmetrically to the arrangement shown in FIG. 1. Then,
the center of rotation of the pallet fork 60 and the
center of rotation of the escape wheel & pinion 50 are
disposed at the position closef to the center of rotation
300 of the center wheel & pinion 24 rather than the

center of rotation of the balance 70 also in this

arrangement.
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an oscillating weight (100) disposed on the side opposite
from said dial of said main plate (22) for winding the
spring in said complete barrel (30) wvia an automatic
winding mechanism;

wherein, when there are defined, on said main plate (22),
a main plate reference vertical axis (112) which passes
throug? the center of rotation.(300) of said center whegg
& pinion (24) and is almost pérallel with the_centér axis
of said winding stem (110) and a main plate reference
horizontal axis (114) which passes through the center of
rotation (300) of said center wheel & pinion (24) and is
vertical to said main ﬁlate reférence vertical axis (112),
said complete barrel.(30), said balanéé (70), said pallet
fork (60), said escape wheel & pinion (50), said york (130)
and said setting lever (120) are disposed in this order on
the side opposite from said dial of said main plate (22)
clockwise or counter-clockwise around said center wheel &
pinion (24) on the basis of said main plate reference
vertical axis (112);

a yoke holder (140) holding a part of said setting lever
(120) and a pért of said yoke (130), respectively;

the center of rotation of said pallet fork (60) and the
center of rotation of said escape wheel & pinion (50)

being disposed at the position closer to the center of
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