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DESCRIPTION -

Display Device for Timepiece, Movement, and Timepiece

[Technical Field]

The present invention relates to a display device for a retro timepiece
wherein the mdn_th, date, day, and other such dafe and time mfoﬁnation 1S
displayed on a fan-shaped display unit, and also relates to a movement and a

timepiece.

[Background Art]

In conventional practice, timepieces that have date displays have used ring-
shaped date display: gears' (date wheel, day, wheel) to display the date'by
sequentially displayiﬁg p};aracters of 1-31 for the date and Sun-Sat for the day
through the window of a dfa]. These characters are printed along the periphery of
the gears.

Display mechanisms for retro (retrograde) timepieces are known in which -
the gradatibns for the date, day, houré, and minute and the like are drawn on a fan-
shaped display unit on a dial, and the date and time:are.indicated by. pointers.. In.
these retré-type"ﬁmepieces, 1n the cése of the day:display, the. poilnter advances :
sequentially along Suﬁ, Mon, Tue, etc., and after Sat the pointer returns to the Sun
position. In order to achieve such two-way pointef movement, the timepiece .
disclosed in Japanese Patent No. 3140700 (FIGS. 1 and 9) is configured including
a day indicator driving wheel to which the rotatioﬁ of an hour wheel is trénsmitted,
a day indicator turned by the day indicator driving wheel, a cam fixed in place on

the day indicator, a lever that rotates in contact with the cam, a small day indicator

" turned by a lock formed on the lever, and a small day indicator spring for storing

force as the small day indicator rotates. Specifically, the rotation of the lever in
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contact with the cam causes the small day indicator to rotate and the pointerlt'o

move back and forth.

[Disclosure of the Invention]
[Problems the Invention Is Intended to Solve]

However, in a configuration such as the ‘one' in Japanese Patent No.
'3140.7 00, the shapes of the cam, the lever, and the like are designed so as to
operate appropriﬁtely in accordance with the lay_oiitbf the day indicator driving
wheel, the day indicétor, and the Small day indicator,.and the configuration relating
to the day display is limited to this model. Specifi¢ally, the configuration in

Japanese Patent No. 3140700 1s not a c.onﬁguratio:n in which changes to other

. models are planned for, and therefore only a spécified model can bé provided, and

changes in the model require large changes in the-design.
Also, in a configuration wherein the cam and lever are located between the

day indicator and the small day indiéator as in Japanese Patent No. 3140700, the

‘cam and lever tend to have small, detailed shapes, and therefore ﬂ_w structure is

likely to be complicated. Consequently, the design and assembly are difficult.

Because of such problems, an object of the present invention-is to-provide a -

display device for a timepiece, a movement, and a-timepiece wherein model

chénges are easy to implement due to a simple striicture in a displ’a\_y device and a
timepiece with a retro display.
[Means For Solving The Problems]

The display device for a timepiece of the present invention includes a drive
wheel rotated by a power source, é driven wheel dri.ven. by the driv'e.wheel, acam
rotated via the driven wheel, a rotatable lever that comes in contact with the cam,

and a pointer wheel that is coupled with a gear part provided to the lever, and that
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allows a poinfer member to be mounted; wherein the drive ‘wheel, the driven wheel,

“and the cam are rotated on the same axis.

vl . .
According to the present invention, a retro display mechanism is assembled

‘with a drive wheel, a driven wheel, a cam, a lever, and other components. Two-

way movement 1S achieved for the-pointer member by intermittently driving the -
gear part by the rotation of the cam. Examples of the configuration whereby the

pointer wheel is coupled with the gear part mclude a configuration wherein the

‘gear part and the pointer wheel are directly meshed, and a configuration wherein

another gear or the like is located between the gear part and the pointer wheel.

Ir; the operation of the display device of the préserit invention, first, the
driven wheel is rotated by the drive force of thé drive wheel by an amount
corfespondmg to the purpose of the display, such as the date, the m..onth, or the day.
Next, the lever in contact with the cam is rotated by the rotation of the cam via the
driven wheel. As a result of the rotation of the lever, a pointer member mounted
on the pbinter whee.l coupled with the gear part of the lever moves from an mitial
end to a last end on the rotating position on the pointer wheel, and the date or time
1s indicated in sequence by the pointer member. Furthermore, when the pointer
member has reached the last.end of.the rotating p(:)sition, the pointer-wheel rotates.
in the opposite direction due to the movement of the gear part of the lever that
accompanies the completion of the cam cycle, whereby the pointer'member returns
to the initial end of the ro‘tating position. The date, month, day, or other such
calendar information, or the time, is displayed repeatedly as a result of such two-
way movement of the pointer mémber.

Also, in the presenti'nventi(.)n, since the drive wﬁeel, the driven wheel, and
the cam are provided so as to ensure coaxial rotaﬁon, a large space to dispose the

lever can be used around the drive wheel, the driven wheel, and ﬂje cam, and 1t is
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therefore possible to previde many models by providing many positions for
disposing (incorporating) the pointer wheel. |

Since the drive wheel, the driven wheel, ‘and the cam'a‘re rotated on the same |
axis and the drive force of the drive wheel 1s reliably transmitted to the driven |
wheel and the cam wheel, the rotation of the lever is reliably controlled by the
rotation of the driven wheel and the cam, and the operation of the display device
can be stabilized.

Moreover, the present inlzerltioh is configured from a cam and a lever and
other such components with simple structures in additlon to the drive wheel, the
driven wheel, the polnter wheel, and the erher gears, and these components are
»disposed efficiently according to the space on the main plate of a movement, and
the display deviee can therefore have a simple structure. Therefore, the display
deviee is easily designed and assembled, and product quality can be stabilized.

Also, the position and orientation at which the pointer member‘_is provided
~ canbe freely set as soon ‘as the drive wheel, the driven wheel, the cam, the lever,
and the like are combined. o

It1 is. preferable that the lever be formed into a* thm plate shape and the plate
surface thereof BE: provrded s0 as to-extend in planar fash1on facing the main plate.-

Ttis thereby poss1ble to elongate the thin plate- shaped lever into an arbitrary
shape around the rotational axis of the drive wheel, the driven wheel, and the cam
" along a position facing the main plate, such as on the reverse side of a dial
provided to the movement, and the location of the lever where the gear part 1s
dlsposed is not limited. In other words, the degree of freedom in the design can be
dramaucally 1mpr0ved .

Also, the lever is provided 50 as to be covered by a gear train or the like
disposed on the main plate, which allows for exceptional ease of incorporation.

- Specifically, it is possible to incorporate the display device of the present invention
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into‘the movement without changing the configuration of the gear train or other
such components already incorporated into the movement, and a timepiece having
a retro display fnechanism can therefore be easily provided.

In the display device for a timepiece of the present invention, it is preferable
that the side surfaces of the lever and the cam aleng the thickness direction Qf the -
timepiece face eaeh other.

‘According to the present invention, the timepiece does not become bulky
Because the side surfaces of the lever and the cam face each other, the-lever and the
cam overlap in plana'r‘fashion, and the lever and c'anll do take'. up much space in the
thickness direction of the timepiece (the direction from which the timepiece is

viewed). Therefore, the movement incorporating the display device can be made

" thinner.

Also, the strength of the lever can be improved when the lever is disposed so
as to enclose the outer periphery of the side surface of the cam.

In the display device for a timepiece of the present invention, it is preferable

that the rotational axis of the lever and the gear part be disposed n subsfantially

opposnte directions in relation to the rotational center of the dr1ve wheel.
Accordmg to the present invention, the rotational axis-of the lever: 4nd.the.

gear part are disposed sandw1chmg the drive wheel on either side, which allows for

‘ easy accommiodation in terms of space, and also for a greater distance from the

rotational axis of the lever to the gear part than when the rotatlonal axis of the lever
and the gear part are disposed adjacent to each other. The amount by which the
lever rotates by receiving the rotation of the cam can thereby be increased, and

there is no need to increase the amount of displacement (gap) of the cam to ensure

a large amount of rotation for the lever. If the gap of the cam is increased, the
- urging force on the lever must be increased to an extent that overcomes the

frictional resistance of the lever and cam in order to transmit the drive force of the
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cam to the lever.and to return the lever. By coﬁtra’st, the same amount of lever
rotation can be achieved with a smaller cam displacement and a smaller amount of
torque; and the motive force needed to operate the display device can be reduced.
Another possibility under consideration is one wherein a spring (urging
devicé) 18 provided that comes in contact with the lever whéh the lever 1s in contact
with the cam, and the lever is urged toward the cam by this spring. Yet another
possibility is one wherein a spring (urging device) is provided so as to come in
contact with the pointer wheel or the like, and the lever is brought into contact with
the cam by the urging force of this spring. The return opefatidn of the leQer
through the rotation of the cam can be achieved by the urging force that acts -
between the lever and the cam, and chatter of the pointer member can be prevented

because the gear part and the pointer wheel that rotate via the lever are reliably

~ meshed:

In the display device for a timepiece of the present invention, it is preferable
that the dimension from the rotational axis of the lever to the rotational axis of the
pointer wheel be 1.5 to 2.5 times the dhﬁension from the rotational axis of the lever
to the rotational axis of the cam.

.Ac-'cérdmg.-tolthé.-pfe’sent_inyention, the amount-of-displacement-of the-lever.-
in the gear train of the gear part.is increased to 1.5 to 2.5 times the amount of
diﬁplécement in the portion where the lever comes in contact with the cam, and the
desired amount of lever rotation can be achieved with a smaller amount of cam
displacement and a smaller torque. ' |

Also, the length of the gear part of the lever is ensured by the dimensions
between the rotational axes of the lever, the cém, and the pointer whéel, and.many
timepiece models can be easily provided by providing many positions for

disposing (incorporating) the pointer wheel along the gear part. |
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In the display device for a timepiece of the present invention, it is preferable
that the gear part be meshqd with the pointer wheel regardless of which of the
plurality of positions is used to dispoée the pointer wheel.

According to the present 'invention,‘ since the gear part is meshed with the |
pointer wheel regardless of wﬁich of the plurality of positions is used to dispose.

the pointer wheel, pointer wheels can be rotated to speciﬁé angles by a plurality of

- gear parts even if pointer wheels are disposed at a plurality of positions, and

- different models can easily be manufactured without changing the position for

disposing the pointer wheel. Specifically, if the poisition of the pointer wheel is
changed, the position of the rotational center of the pointer member changes
.acc':mjdingly, and variation in the outer design can therefore be easily achieved.

Also, when the pointer wheel is incorporated, holes or projections that serve
as the rotational axis of the pointer wheel are formed on the main plate, bearing, or |
holding plate according to the number of positions for dispbsing the pointer wheel.
If the —positi'on's for disposing the pointer wheel are provided according to the
rotational axes on the main plate or bearing, there is no need to change the
configuration of the display device when changing the model, and the models are
easily: changéd--bééaiise-a common Tdisplay device-or movement is-uséd in all of-the.
ﬁinepieée models. Furthermore, it is possible to greatly reduce the costs required
to change the models. '

Ifalarge nurﬁber of positions for disposing the pointer wheel are provided,
such as three or more positions, much variation in the models is made possible, and
therefore the costs for one model can-be reduced, and product develobment can be
f)romote'd. ' |

In é possible example of an aspect in which the gear part is meshed with the
pointer wheelg when pointer wheels are disposed at a plurality of different

ﬁositi,ons, a plurality of gear parts meshing with the pointer wheels disposed at the
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plurality of positions are provided, and the gear parts are tormed to a length
sufficient to rotate the pointer wheels at épecific angles. Also acceptable is an
aspect in which a gear train is formed at a plurality of areas in the gear parts, and
partial gears in these areas of the gear parts are meshed according to the pointer
theels disposed at each position. |

The display device for a timepiece of the present invention preferably
includes an urglng device for urging the lever to a state of contact with the cam.

According to the present mventlon the lever can be rehably brought into
contact with the cam without separating, and therefore unsteadlness can be

prevented in the lever and pointer member and the like, and the pointer member

can be accurately moved

In the operation of the display dev1ce of the timepiece, the urging force of
the urging device on the lever accumulates as the lever rotates in a direction away
from the rotational center of the cam, and this accumulated urging force is released
when the cam cycle is complete, whereby the lever can be instantanecus‘ly
returned. | |

| ~ In the display device for a timepiece of the present invention, it is i)referable _

that the drive wheel be.an_hour wheel on which an-hour-hand is-mourited, and an.

- intermediate wheel having a turning pawl for turning the driven wheel is provided

betweeﬁ the hour wheel and the driven wheel.

‘According to the present invention, space for accommodating the lever can

easily be ensured from the substantial middle of the main plate towards the

-peripheral edge of the main plate, because the hour wheel is normally provided in

the substantial middle of the main plate. The lever can thereby be provided with
various large shapes, and the pointer wheels can be disposed at arbitrary positions.
Also, the driven wheel can be turned instantaneously by one tooth a day by

the turning pawl of the intermediate wheel.
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In tﬁ_e display device for a timepiece of the present invention, it is preferable
that the lever be disposed so as to enclose the periphery of the calh, and that the
lever have a projection that comes in contact with the cam.

According to the preéeht invention, the di‘spla'y' device can be made thinner
because the lever is disposed so as to enclose the périphery of the cam, and the

planar position at which the lever rotates and the planar position at which the cam

- rotates lie substantially on the same plane.

In the displlay device for a timepiece of the present inveritibﬁ, it is preferable
that the plurality of gear parts have mutually different diameters and/or teeth
shapes. | |

| When the plurality of gear paﬁs have mutually different diameters, the
poftions at the borders between the gear parts have a stepped shape. -

Acéording to the present invention, when the plurality of gear parts have
mutually different diameters, new models can be manufactured because of the
changes in the amount by which the pointer wheels are turned in relation to the
angle of rotation of the lever, and the changes in the angle of rotation of the pointer

members provided to the pointer wheels, depending on the manner in which the

- pointer-wheels are disposed:so-as.to. mesh with particular-gear-parts.

Also, when the ph;fality of gear parts have mutually different diameters,
different designs can be achieved because the distances. from the ro‘tationaliaxes of
the gear parts to the pointer wheels changes depending on their meshing with
pﬁrticular gear parts, and the positiéns of the rotationafceﬁters of the pointer
members in the dial or the like also change accordingly..

When the plurahty of gear parts have different teeth shapes, pointer wheels
with an appropriate diameter are selected according to the teeth shape of the gear
parts, and differences occur in the amounts by which the pointer wheels are turned

according to the diameters of the pointer wheels, and therefore different models
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can be proVided due to differences in the angles of rotation of the pointer members,
similar to the previous descriptions.

As described above, if ié possible to provide many deslign variations because
the angles of rotation of the pointer wheels cén be changed in addition to changing
the positions of the rotational centers of the pointer members without changing the
configuration of the gear parts, which is part of the configuration of the display
device. .

In the display. device for a timepiece of the present inventioh, it is preferable
that the pointer wheels have:mutually different diameters ana/or teeth shapes
according to the positions where the pointer wheels are disposed.-

.Acc'ording to the present invention, the angles of rotation of the pointer
members can be varied because the differences in the amounts by which the
pointer wheels are turned by the gear parts, similar to the mémner in which the

plurality of gear parts have mutually different diameters and teeth shapes in the

- configuration previously described. Specifically, different models due to

differences in the angles of rotation of the pointer members can be achieved merely
by changing the confi_guration of the pointer wheels, which is part of the ‘
configuration of the display-device, without chan-ging thé;éonfigurat_io’ri.o-f-the'idtlier :
components of the display device. |

The movement of a timepiece of the present invention allows incorporation

of the display device previously described, or a display device other than the

~display device that includes the drive wheel in the previously described display

device and a driven wheel driven by this drive wheel.

According to the present invention, although the movement intended to
incorporate the display device is common, it is possible to obtain a retro display
based on the display device previously described, as well as other displays; for

example, a display wherein a rotating plate is disposed on the reverse side of a dial,
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and characters on the rotating plate are displayed sequentially through the a
window in the dial, or wherein gradations on the dial are indiéated by rotating
pointers. Various display aspects can thereby be easily provided at low costs,
which is extremely beneficial in developing timepiece models.

The timepiece of the prcsenlt invention includes the display device
previously described, and a fan-shaped display unit indicated_ by the pointer
members. | '

According to the present invcntidn, since the display device exhibits the

‘operation and effects previously described, the same operation and effects can be

achievved‘in the timepiece. )

The timepiece of the present invention preferably includes a ring-shaped
gear having a display showing the date or time provided along the periphery,
wherein the rotational axis of the lever and the rotational axis of the pointer wheel
are disposed on the internal peripheral side of the ring-shaped gear.

A so-called date indicator (calendar indicator) or a day indicator can be
given as an example‘ of the ring-shaped gear.

According to the present invention, the displays of Sun through Sat.or 1
through 31 on the ring-shaped geat are formed by printing or-othér such:tethods;-
and the positions of the display or the design can be easily changed by changing
the printing. The number of design patterns can thereby be increased by the
npmber of different combinations of the disp’layldesign on the ring-shaped gear, the
rotational range of the pointers in the retro display device, and the design relating
to the fan-shape of the display unit.

Also, since the rotational axis of the lever and the rotational axis of the pointer
wheel are housed on the internal peripheral side of the ring-shaped gear, the
display device for a timepiece of the presént invention can be disposed so as to be

substantially housed within the internal periphery of the ring-shaped gear, which is
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favorable in terms of space. As previously described, the display device for a

~ timepiece of the present invention has a simple structure, and therefore it is

possible to have much vanation in the timepiece models without complicating the
structure of the movement, even if the display device is disposed within the

internal periphery of the ring-shaped gear.

[Best Mode for Carrying Out the Invention]

[First Embodiment]

The first embodiment of the present invention is described below with
r'eference to the diagrams. |

In the descriptiohs of the second and subsequent embodiments,.
configurations similar to the first embodiment described below are _denoted with
the same reference numerals, and the descriptiohs are either omitted or sirhplified.

FIG. 1 is a front side external view of a timepieqc 1A of the present
embodiment. | .

The timepiece 1A is a wristwatch (a watch) having a movement 2 as a drive
device, housed in a case 3. The timepiece may be a quartz timepiece, a mechanical
timepiece, or an electronically controlled mechanical timepiece, but the |
tini'epipcé .l-A-oif»the'.p‘res"eﬁt~ embodiment is configufré'diasIéﬁ-analo’g;quartz
timepiece, Mounted on the movement 2 are a dial 11 provided facing a' circular
opening 39 in the case 3; and a crown 131 for operating a winding stem 13. The
dial 11 is formed by metal plate perforation or electroforming, injection molding of
a synthetic resin, or the like, and the time (hours, minutes, seconds), date, and day
are all displayed on the dial 11. Specifically, a seconds hand 121, a minute
han-d 122, and an hour han(i 123 are provided as the configuration of the time
display in the substantial middle of the dial 11. A rectangular window 61 is also
provided in the 12:00 direction of the dial 11, and the dates printed on a date

indicator 63 are displayed in sequence by the rotation of the date indicator 63,
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which is provided to the reverse side of the dial 11. Furthermore, a fan-shaped

display unit 51 is provided in substantially the 5:30 direction of the dial 11, and the
display of this display unit 51 has a retro style in which a day hand 52 moves back
and forth, | o

FIG. 2 is a plan view of the movement 2 as seen from the dial 11 side, and

" FIG. 3 is a partial cross-sectional view of the movement 2.

The configuration for driving the seconds hand 121, the minute hand 122,
and the hour hand 123 is similar to a regular analog quartz conﬁguration; This
configuration includes a circuit board with a crystal oscillator; a stepping motor
having a coil, stator, and rotor; a drive train wheel having a seconds wheel and

pinion 114, a center wheel and pinion 112, and an hour wheel 31 shown in FIG. 3 |

\ (also including a minute wheel, third wheel and pinion, and fifth wheel and pinion,

not shown); and a battery as a power source. In this configuration, the stepping

motor is driven by a pulse signal oscillated by the crystal oscillator and divided in

5 ﬁequency by means of a circuit block. The drive force of the stepping motor is

then transmitted to the drive tram wheel whereby driving force is provided to the
seconds hand 121 provided to the seconds wheel and pinion 114, the minute

hand 122:provided-to-the. center wheel and pinion:112,-and-the hour-hand 123
provided to the hour wheel 31. The number of stepping motors is not specified,
and, for example, one may be provided for driving the seconds hand 121, and one
may be provided for driving the minute hand 122 and the hour hand 123, for a total
of two stepping motors.

A date display device 60 relating to date display, and a day display device 20
relating to retro day display, to be described later, are incorporated into the
movement 2. |

The date display device 60 is configured including an hour wheel 31
disposed in the middle of a main plate 23 (see FIG. 3), a day indicator driving
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wheel 32 meshed with the hour wheel 31, and a ring-shaped date indicator 63
turned by the day indicator driving wheel 32, as shown in FIG. 2.
The hour wheel 31 is a sleeve-shaped gear that rotates once every twelve

hours, and the hour hand 123 (FIG. 1) 1s mounted on the hour wheel 31. Also, the

- hour wheel 31 has a turning wheel 311 with eight teeth, and this turning wheel 311

meshes with the day indicator dxiving wheel 32, which has 16 teeth.

Therefore, the day indicator driving wheel 32 rotates at half the speed of the
hour wheel 31, or once ‘every day (24 hours). A date turning pawl 321 is formed
on thel day indicator driving wheel 32, and the date indicator 63 is turned one tooth
a day by the date turning pawl 321. "

| | The date indicator 63 has thirty-one teeth 631 1n the internal perlphery of the
ring, and these teeth 631 are turned by the date turning pawl 321 to rotate once
every thirty-one days. Th_ough not shown in FIG. 2, the numbe_rs "1" through "31"
indicating thc_date are printed (or engraved) along the peripherél direction 1n the
surface of the date indicator 63, and these numbers are diéplayed through the
window 61 (FIG. 1), | | |

The teeth 631 of the date indicator 63 are urged by the distal end of a jumper
(not Shbwrfi).whosé-prox<imél end side is mounted on. the-main-plate 23. -As-a'result.
of the urging force of this jumper, the date indicator 63 is driven intermittently, and
the date display in the window 61 switches every day.

Next, the structure of the day display device 20, which 1s the most '
characteristic element of the present embodiment, will be desériﬁed in detail.

The day display device 20 is disposed so as to be substantially housed in the
internal beriphery of the date indicator 63, and is configured inclﬁ’ding a gear
train 30 for transmitting drive forcé, a control unit 40 that bears the drive force

from the gear train 30 and moves the day hand 52 as a pointer member back and
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forth, and a pointer unit 50 in which the display unit 51 (F‘IG. 1) and the day

hand 52 are contained.

FIG. 4 is an enlarged view of the day display device 20 in FIG. 2,and FIG. 5
1s a cross-sectional view showmg part of the day display device 20. -

The gear traln 30 includes the hour wheel 31 as a drive wheel, and the day
indicator driving wheel 32 as an intermediate wheel.

The hour wheel 31 and the day indicator driving wheel 32 have a common

~configuration with the date display device 60 and the day display device 20. Two

day'turninvg'pawlsb322 are formed on the day indicator driving wheel 32, and a day

- intermediate wheel 41 is turned two teeth a day by the day turning pawls 322.

The control unit 40 is configured including the day intermediate wheel 41 as

a driven wheel, a cam 42 formed integrally with the day intermediate wheel 41 ,

- and a rotatable lever 43 urged by a spring 46 in a state of eontacf with the cam 42.

When viewed invp,lanar fashion, the day intermediate wheel 41 and the cam 42
overlap, and the lever 43.rotates through the area overlapping with the day
intermediate wheel 41.

The day intermediate wheel 41-has fourteen teeth, and is turned by the day

-turning-pawls 322 of the day-indicator driving wheel 32 to-rotaté-oncé every seven -

days (every week). The day intermediate wheel 41 1s provided so as to ensure
coaxial rotation with the hour.wheel 31. ‘

| Also, a jumper 411 is provided near the day intermediate wheel 41 in order |
to u'rge the teeth of the day intermediafe wheel 41. The day intermediate wheel 41
is intermittently driven as a result of the urging force of the jumper 411.

The cam 42 is a flat cam that rotates 0nee every seven days along with the

day intermediate wheel 41, is formed in layered fashion with the day intermediate
wheel 41, and is provided on the same axis as the hour wheel 31 between the main

plate 23 and a holding plate 24 (FIG. 3) that faces the main plate. Specifically, the
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hour wheel 31, the day intermediate wheel 41, and the cam 42 are proyided SO as to

rotate togethef on the same axis in the substantial middle of the main plate 23. The

cam 42 is provided with one peak part 421, and the section from an open end 422

to the peak part 421 is formed into an Archimedean shape. The driven node of this
cam 42 constitutes the lever 43. \

The lever 43 is a circular thin plate member disposed so as to enclose the

~ periphery of the cam 42, an opening (hole) 431 is formed to house the cam 42, and

10
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25

the lever 1s axially supported by a rotational axis 230 (FIG. 2) provided in the main
plate 23 (FIG. 3) near the date indicator 63. The lever exteﬁds in a wide space in
the date indicator 63 along the reverse side of the‘dialvll (FIG. 1) at a position
facmg the main plate 23. A projection 433 that comes in contact with the cam 42
is formed on the inner side of the opening 431, and the lever 43 rotétes around the
rotational axis 230 due to the rotation of the cam 42._ Specifically, the lever 43 is
operated.to rotate by the ro.tation of the carﬁ 42 from the inner side of the area of

rotation, and therefore an even simpler structure can be achieved than when the

‘cam 42 is disposed in any other location.

Side surfaces 430 and 420 are disposed facing each other along the thickness

~ditection D' (FIG. 3).0f.the-1éver 43 and cam 42 in the fimepiéces 1A through-1C. =~ -~

The outer peripheral shape of the lever 43 is a substantial fan shape centered
around the rotationél axis 230, as shown 1n FIG. 4; and a first gear part 451, a
second gear part 452, and a third gear part 453 as three gear parts are aligned in the
stated order on the arcuate portion of the lever 43 from one end to the other end of
the arcuate portion. | ’ |

"Spe‘c.iﬁcally, the rotétional axis 230 of the lever 43 and the first through third
gear parts 451 through 453 are disposed n mutually opposite directions at the

rotational center of the hour wheel 31.
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Also, if it is assumed that there exists an arc R that is centered around the

rotational axis 230 of the lever 43 and that passes through the rotational axis 425 of

' the cam 42, the first through third gear parts 451 through 453 are disposed on the

side (the outer side) of the arc R opposite the center side, and the rotational

axis 425 of the cam 42 is disposed between the rotational axis 230 of the lever 43

“and the first through third gear parts 451 through 453.

In the first gear part 451 and the second gear part 452, the distances

(diameters) from the rotational axis 230 are the same, and in the third gear

part 453, the dimension (diameter) from the rotational axis 230 is less than the '

same dimension in the first gear part 451 and the second gear part 452. Therefore,

a step 455 is formed between the second gear part 452 and the third geaf part 453.
The first through third gear parts 451 through 453 mesh withv a small day |

indicator 53 and are capable of rotating the small day indicator 53 by a specific

| angle, whether the small day indicator 53 be disposed at the position A (the'5:00
position) shown by the solid line, the position B (the 8:00 position) shown by the

single-dashed line, 4or‘ the position C (the 10:00) position shown by the double-
dashed line in FIG. 4. The teeth shape, number of teeth, and length of the tooth

to the tooth shape, number of teeth, and angle of rotation of the small day
indicator 53. In the present embodiment, the shape of the teeth in the first through
third gear parts 451 through 453 is the same, and the tooth trains are of

- substantially the same length.

Also, a spring 46 as an urging device, which is a linear member bent into a
substantial U shape, is provided between the portion of the lever 43 on which the
projection 433 is formed and the date indicator 63, as shown m FIG. 2. The
spring 46 is locked in place around an axle portion 253 between the lever 43 and a

protruding part 252 formed on a date indicator holder 25 (FIG. 3). The
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projection 433 comes in contact witﬁ the cam 42 due to the urging force of the
épring 46. The spring 46 may be formed integrally with the lever 43. The date
indicator holder 25 is omitted from FIG. 2 and FIG. 4.

The pointer unit 50 is configured having a small day indicator 53 as a
pointer wheel, a day band 52 (FIG. 1) mounted on the small day indicator 53, and a
fan-shaped display unit 51 on the dial 11. . |

The display unit 51 is provided such that the center of the circle of the fan

- shape faces the internal periphery of the dial 11, and the arcuate portion of the fan

shape faces the center of the dial 11, as shown in FIG 1. The characters "SUN"

through "SAT" are printed or engraved at specific intervals along the arc of fan

“shape of the display unit 51, constituting gradations 511 indicating the day.

The small day indicator 53 meshes with any of the first through third gear
parts 451 throﬁgh 453 depending on where it is positioned, and moves the day
hand 52 (FIG. 1) mounted on a centrally located rotational axis 53 1.

In other _WOrds, the small day indicétor- 53 is capable of being incorporated -
not only at the position A (tile 5:00) shown by the solid line in FIG. 4, but also at
the position B (the 8:00 position) and the position C (the 10:00 position), and one

 of thése Positions A-through € is selected as the position for incorporating-the:

small day indicator 53. This is related to the model change of the timepiece 1A
(FIG. 1), which will be described next. |

This small day indicator 53 is axially supported between the main plate 23
and th'e holding plate 24 as shown in FIG. 5 at a position equivalent to the center O
(FIG. 1) of the fan shape of the display unit 51. Axle holes 231 and 241
corresponding to the rotational axis 531 of the small day indicator 53 are formed
respectively in the main plate 23 and the holding plate 24, and these axie holes 231

and 241 are formed at positions corresponding to the positions A through C
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(FIG. 4). Ahole 111 through which the rotational axis 531 is inserted is formed in
the dial 11. | |

A timepiece 1B and a timepiece 1C, which are different models than the
timepiece 1A (FIG. 1), are shown in FIGS. 6 and 7. in the timepieces 1B and 1C,
the positions of the display unit 51 and the window 61 in the dial 11 of the

‘timepiece 1 A have been chémged. Specifically, in the timepiece 1A, the center of

the circle of the fan shape of the display unit 51 is disposed in the 5:00 direction
and the window 61 is disposed in the 12:00 direction, whereas in the Atim-epiece 1B
in FIG. 6, the center of the circle of the fan shape of the display unit 51 is disposed
in the 8:00 direction and the window 61 in the 3:00 direction, and in the
timepieceilc n FIG.' 7, the center of the circuit of the fan shape of the display
unit 51 is disposed in the 10:00 direction and the window 61 in the 4:00 direction.
Although the positions of the display unit 51 and the window 61 aré
different in the timepiece 1A, 1B, and 1C, the move’:m‘ents 2 (FIG, 2) that include
the day display devicés 20 are the same. However, the position for incorpdrating
the small day indicator 53 is changed according to the difference in the position of
the displayunivt 51. Speciﬁcally; n the. timepiece 1A, the émall day indicator 53 1s
ificorporatéd at-the-position A shown by the solid’line in-FIG: "2‘,.-'afnd-'th<‘:-'s'mal'1 day-

indicator 53 is incorporated at the position B shown by the single-dashed line in

~ the timepiece 1B, and at the position C in the timepiece 1C.

The timepieces 1A through 1C differ in the orientation of the display -
unit 51, or, in other words, in the range in which the day hand 52 rotates.
Specifically, the display unit 51 in the timepiece 1A (FIG. 1) and the timepiece 1B
(FIG. 6) widens ﬁom the fan shape center O of the display unit 5 1. to the
substantial center of the dial 11 where the minute hand 121 through hour hand 123
are mounted, whereas the display unit 51 in the timepiece 1C (FIG. 7) widens from

the fan shape center O of the display unit 51 in the direction centered on the
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substantial 2:00 position of the dial 11 without passing through the middle. The
orientation of the display unit 51, or the range of rotation of the day hand 52,
changes depending on the ori‘enta_tio-n of the day hand 52 mounted when the small
day indicator 53 is incorporated at positions A through C (FIG. 2). Consequently,
whenvthe small day indicator 53 and the cam 42 are incorporated, the position of
the small day indicator 53 is adjusted in accordance with the phase position of the
cam 42 so that the direction of indication of the day hand 52 coincides with the
orientation of the display unit 51 in the timepieces. 1A through 1C.

| In the preséﬁt embodiment; the a.ngle of rotatibn of the small day
indicator 53 is about 80° when the small day indicator 53 is incorporated at
poéitions Aand B (FIG; 2), and about 60° when it is incorporated at position C.
Specifically, when the small day indicator 53 is incorporated at position C, since
the third gear part 453 has a smaller diameter than the first gear part 451 and the

second gear paft 452, the small day indicatdr 53 iAs turned by a smaller amount by

the rotation thereof, and the angle of rotation of the day hand 52 mounted on the

small day indicator 53 is also smaller. The angle of the fan shape of the d_isplay
unit 51 (FIGS. 1, 6, and 7) 1s also set to an angle corresponding to tile angle of
rotation-of-the.day-hand-52. -

Also, in the present embodiment, ‘the position of the window 61 in relation to
the date display device 60 is changed as previously described according to the
position of the display unit 51 on the dial 11 in each model of the timepieces 1A,
lB; and .IC. This is because the position of the display unit 51 and the position of
the window 61 are located at a distance from each other in the design, but the
configuration is not limited thereto and the display unit 51 and window 61 may
also be located adjacent to each other. | . |

The numbers 1 through 31 printed on the date indicator 63 have different

orientations in the timepieces 1A through 1C, so that the characters on the date
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indicator 63 seen thfough the window 61 are displayed with the 12:00 direction at

the top and the 6:00 direction at the bottom.

The conﬁguratibns of the timepieces 1A, 1B, and 1C were described above.
Next, the operatiovh of the day display device 20 will be deécribed. ‘The day display
device 20 op‘erates in the same manner regardless of which position A through C in
FIG. 2 the small day indicator 5\3 has been incorporated into.

The drive force of the stepping motor is transmitted to the hour wheel 31 via

a gear train (not shown), and the hour wheel 31 rotates once every 12 hours, or

~ twice every day. The rotation of the hour wheel 31 is reduced by half when

transmitted from the hour wheel 31 to the day indicator driving wheel 32, and the
day indicator driving wheel 32 rotates once every day. The day int¢rmediate
wheel 41 is then turned by two teeth every day by the day turning pawls 322 of the

day indicator driving wheel 32. The drive force transmitted to the day intermediate

‘wheel 41 is reduced to 1/7-and is transmitted using the rotational speed of the day

“indicator driving wheel 32 as a reference.

The rotation of the day intermediate wheel 41 is transmitted to the cam 42
via the day-interinediate wheel 41, and the entire cam 42 and day intermediate
wheel 41.rotate once-every seven days (every week).-

The cam 42 and the lever 43 constitute the control unit 40, th‘e lever 43

rotates due to the rotation of the cam 42, and the day hand 52 moves through the

display unit 51 by means of the small day indicator 53 that is meshed with any of
the first through third gear parts 451 through 453. Specifically, as a result of the
rotation of the cam 42, the projection 433 in cdntact with the cam 42 is distanced
ﬁom the rotational center of the cam 42, and the entire lever 43 rotates
counterclockwise in FIG. 2 around the rotational axis 230. As a result of the
rotation of the lever 43, the small day indicatof 53 meshed with aﬁy of the first _
through third gear parts 451 through 453 rotates forward (clockwise in'FIG. 2), and
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the U shaped portion of the spring 46 elastically deforms, accumulating flexure
(spring force). The day hand 52 then moves according to the rotation of the small
day indicator 53, and the gradations 511 of the display unit 51 are indicated in
sequence by the day hand 52.

Since the dimension T2 between the rotational axis 230 of the lever 43 and
the rotational axis 531 of the small day indicator 53 is about twice the dimension
T1 between the rotational axis 230 of the lever 43 and the rotational axis 425 of the
cam 42, the lever 43.is reliably rotated by the rotation of the cam 42, and the |
amount of displacement of the lever 43 in the tooth train of the first and second
gear parts 451 and 452 is increased to near twice the aﬁlount of displacement in the
projection 433 in contact with the cam42, and therefore the small day indicator 53
can be reliably and easily turned at a specific angle of rotation.

Thus, when the day Hand “52 has progressed to the last positipn 511B
(FIG. 1) of the gradations 511 of the display unit 51, the lever 43 moves to a state
of contact near the peak part 421 of the cam 42, and when the day intermediate
wheel 41 has next beeﬁ turned by the day turning pawls 322 in this state, the

~ cam 42 rotates along with the rotation of the day intermediate wfleel 41 and the

- cycle of the cam.42 .is ended.. When cyclle of the carh 42 is ended, the portion - -

where fhe projection 433 and the cam 42 are in contact moves intermittently from
the peak part 421 to the open end 422, the lever 43 rotates clockwise in FIG. 2, and
the spring 46 recoils. At this time, the small day indicator 53 rotates in the
opposite direction due to the rotation of the lever 43, and the day hand 52 is

returned (reset) to the initial position 511A of the gradations 511 of the display

~unit 51. The next cycle of the cam 42 then begins, and the two-way movement of

the day hand 52 is performed in seven day cycles by repeatedly rotating the small

" day indicator 53 forwards and backwards in sequence abcording to the rotation of

the lever 43 according to the rotation of the cam 42, as previously described.



10

15

20

25

WO 2006/078080 PCT/JP2006/301895
23

The first embodiment described above has the following effects.

(1) Since the day display device 20 in the filnepiecesflA through 1C is
configured such that the first through third gear parts 451 through 453 are formed
on the lever 43 and the small day indicaior 53 éan'bc incorporated at any of the
positions A through C, the timepieces 1A through 1C of differeﬁt models can be
easily manufactured merely by valyihg the position where the small day
indicator 53 is incorporated. In the timepieces 1A through 1C, since the rotational
center or rotational range of the day hand 52 on the dial 11 differs, as do the
position and orientation of the display unit 51, variation in the outward design can
be easily achieved.

“Axis holes 231 and 241 are formed in advance in the positions A through C
for ‘incorporating the small day indicator 53, and the movement 2 is common
among the timepieces 1A through 1C, which has merits in that there is no need to

change the configuration of the movement 2 that contains the day display

device 20 with each change in the model.” Costs can thereby be greatly reduced.

(2) Since the day display device 20 is configured from the hour wheel 31,
the day indicator driving wheel 32, the day intermediate wheel 41, the small day
indicator 53, and other such gears, as ‘well as the cain 42, thé léver-43; and othei-
such simple components, the structure of the retro day display device 20 can be
prevented from becoming complicated. Therefore, the day display device 20 can
be easily desigﬁed and assefnbled, and the quality can be stabilized. Also, since
the structure is not ‘complicated, it is also easy to provide a w‘olmen's model of a
smaller size. "

Fu&hermore, it is easy fo place the day display device 20 on the internal
peripheral side of the ring-shaped date indicator 63, and the entire strﬁcture of the
movement 2 thereby does not become complicated. The degree of freedom with

the design can thereby be greatly improved.
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l(3) Since the hour wheel 31, the day intermediate wheel 41, and the cam 42

are provided in the substantial middle of the main plate 23 so as to ensure coaxial

rotation, a larger space for the lever 43 can be set aside from the substantial center -

- of the main plate»23 to the inner edge, the lever 43 can have various shapes.

‘Therefore, it is possible to provide three positions A through C for incorporating

the small day indicator 53. Three models can thereby be achieved with one
movement 2. Als‘o, the cost for one model can be reduced, and product
development with a greater variety can be promoted.

The positions for incorporating the‘ small day indicator 53 are not limited to
the three positions A through C, and it is also possible to provide two or four or
more positions for incorporating the sméll day indicator 53. |

(4) Also, since the drive force of the hour wheel 31 is reliably transmitted to
the day intermediate wheel 41 and cam 42 that are rotated on the same akis, the
rotation of the lever 43 is reliably confrolled by the rotation of the day intermediate
wheel 41 and cam 42, and the operation of the day diéplay dévice 20 can be
stabilized. , '

(5) Since the le{;er 43 is in the shape of a thin plate, the lever 43 can be’
fo‘r’rped at-a-position.facifig-the main plate 23 to freely. e;(vterid'. along »thé“réi'/_er:Se'-side»
of the dial 11 to the positions A through C for incorporating the small day
indicator 53. The ‘degree'of freedom in the design can thereby be r‘emarkably‘
improved.

. Also, the lever 43 can be installed so as to be covered by the day indicator
driving wheel 32 or othef gear trains dispdséd on the main plate 23, which allows
the lever to be easily incorporated. Specifically, the day display device 20 can be
easily incorporated in the movement 2 without changing the configuration of the

components already incorporated in the movement 2.



10

15

20

25

WO 2006/078080 PCT/JP2006/301895

25

(6) In the date display device 60 used together with such a day display
device 20, the alignment of the characters on the dafe indicator 63, the
configuration of the design, the position _énd shape of the window 61 in the dial 11,
and other such features can be easily chahged without changing the movement 2\
merely by replacing the date indicator 63 or the dial 11. It is thereby simple to
change the position of the window 61 and to change the orientation of the
characters on the date indicator 63 in accordance with the direction of indication of
the day hand 52 and the positions of the.display unit 51 constituting the day display
device 20.

‘Therefore, timepiece models with much variation can be provided at low
cost by combining the display design in the date d{splay device 66 and the design
in the day dispiay device 20.

(7) Because of the facing arrangement of the side surfaces 430 and 420 of
the lever 43 and cam 42., which run along the thickness direction D (FIG. 3) of the;
timepieces 1A through 1C, bulkiness is prevented in the thickness direction D of
the timepieces 1 A through iC in the middle portion of the main plate 23 on which
the lever 43 and cam 42 are disposed. Particularly, since the cam 42 is housed in
thie Gpening:43 L of the levér 43, dnd the lever 43 is-disposed so7ds to-encircle.the
6uter periphery of the cam 42, it is possible for the planar position at which the

lever 43 rotates and the planar position at which the cam 42 rotates to lie

’ substantially in the same plane. Therefore, the day display device 20 does not

become bulky in the thickness direction D of the timepieces 1A through 1C; and
the timepieces 1A through 1C can be made thinner. Aléo, since the cam 42 is
formed into a circular shape, the strength of the lever 43 can be improved.

(8) Since a step 455 \is provided to the arcuate portion of the lever 43, and
the diameters of the first gear part 451 and second gear part 452 are different from

the diameter of the third gear part 453, the amount by which the small day
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indicator 53 is turned in relation to the angle of rotation of the lever 43 changes
according to the position where the small day indicator 53 is incorporated. The
aﬁglc of rotation of the day hand 52 provided to the small day indicator 53 thereby
changes, and different models can therefore be manufactured.
| Also, different timepiece designs can be obtained since the distance from the

rotational axis 230 to the small day indicator 53 changes according to the position
where the small day indicator 53 1s iﬁcorpbratéd, and the center of rotation of the
day hand 52 in the dial 11 changes according thereto. Specifically, it is possible to |
change the angle of rotation of the small day indicator 53 in addition to changing
the position of the rotational cénter of the day hand 52, merely by providing a
step 45 5 to the circular portion of fhe lever 43, which is part of the Qonﬁgura‘gion of -
ther day display device 20, which makes many design variations possible.

(9) Also, the rotational akis 230 of the lever 43 and the rotational axis 531 of
the small day indicator 53 are housed on the internal peripheral side of the ring-
shaped date indicator 63, and the day display device 20 is disposed so as to be
mostly housed in the internal periphery of the date i_ndiCator 63, which is favorable
in terms of space. o | ' _

(10 ).T:he..ro’téiﬁonal?ra.vxiis.22‘30i of the lever 43 and the first-through third:-gear”
parts 451 through 453 are disposed in substantially opposite directions frorﬁ each
other in relation to the rotational center of the hour Qheel 31, or, in other words,
the rotational axis 230 of the lever 43 and the first through third gear parts 451
through 453 are disf)osed sandwiching the hour wheel 31 on either side. This
pfovides a favorable arrangement in terms of space and allows for a greater
distance from the rotational axis 230 bf the lever_43 to the first through third gear
parts 451 through 453 thar; when the rotational axis 230 of the lever 43 and the
first through third gear parts 451 through 453 are disposed adjacent to each other.

The amount of rotation of the lever 43 rotated by the rotation of the cam 42 can
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thereby be increased, and there is no need to increase the amount of displacement
(gap) of the cam 42 when a large amount of rotation is envisioned for the lever 43.
If the gap of the cam 42 is increased, the cam 42 transmits drive force to the.

lever 43, the lever 43 is returned, and the urging force acting‘on the lever 43 must

therefore be increased to an extent that overcomes the frictional resistance of the

+ lever 43 and cam 42 aﬁd the like. It is therefore posslible to achieve the same -

amount of rotation in the lever 43 with a smaller amount of displacement in the
cam 42 and a smaller torque, and the motive force needed to operate the day
display device 20 can be reduced. '

Also, the return operation of the lever 43 by means of the rotation of the
cam 42 can be achieved by the urging force acting between the levgr 43 and the
cam 42, and chatter of the day hand 52 can be prevented because the first through
third gear parts 451 through 453 that rotate via the lever 43 reliably mesh with the
small day indicator 53. '

(11) Since the dimension T2 from the rotational axis 230 of the lever 43 to

the rotational axis 531 of the small day indicator 53 disposed on the first and - .

- second gear parts 451 and 452 is substantially twice the dimension T1 from the

.. rotational akis-230-of theJever 43.to thé rotational axis 425; thé 16ver-43-can-be .. PR

reliably rotated by the rotation of the cam 42, and the small day indicator 53 can be
reliably and easily turned with a specific angle of rotation. _

The ratio of the dimension T2 to the dimension T1 is éet to substantially 2-to
make it possi_b!g for a timepiece of common size to be housed in the movement 2

and the components to be easily machined, but this dimension ratio may be

“appropriately set within arange of 1.5 to 2.5. If the ratio of T2 to T1 is less than

1.5, the small day indicator 53 may not be turned sufﬁciently; and if the ratio
exceeds 2.5, it is difficult to incorporate the day display device 20 into the

movement 20.
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(12) Furthermore, since the dimension T2 is substantially twice the
dimension T1 (this ratio can be arbitrarily set within a range of 1.5 to 2.5), -
sufficient length can be ensured in the ayéuateporﬁon of the fan-shaped lever 43,
and three positions A through C for incorporating the small day indicator 53 can be
prpvided along the first through third gear parts 451 through 453 formed on this
arcuate portion. The ﬁmepieces 1A through 1C of different models can thereby be
easily manufactured merely by changing the position for incorporating the small

day indicator 53. Since the rotational center of the day hand 52 or the position of

~ the display unit 51 on the dial 11 differs in the timepieces 1A through 1C, variation'

in the outward design can be easily achieved. The costs fo_r> each model can

thereby be re‘duczed, and product development can be promoted. |

The movement 2 including the day display device 20 is common in the -
timepieces 1A through 1C, which has mex:its in that there is no need to change the
coﬁfiguration of the day display device 20 when changing the model. Costs can
thereby/ be greatly reduced.

Aé a modification of the present embodiment, the display unit 51 may also

be provided with an orientation that extends from the inner side of the dial 11 to

- thé outet péripheral:sideé; with the day hand 52 po'inti‘ng?i'n'f-ei;dfiréct'iién from-the .7~ ... ...

inner side of the dial 11 to the outer peripheral side, as shown in FIG. 8. The
display units 51 shown by the solid line, the single-dashed line, and the double-
dashed line in FIG. 8 correspdnd to cases in which the small day indicator 53 1s
incorporafed at the position A (solid line), position B (single-dashed line), and
position C (double-dashed line) in FIG. 2.

With this configuratioh, a common mo{/ement 2 in the first embodiment can
be used in the timepieces 1A through 1C shown in FIGS 1,6,and 7. Specifically,
the direction in which the day hand 52 points and the orientation of the display

unit 51 provided on the dial 11 can be freely varied by adjusting the position for
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incorporating the cam 42 and the position for incorporating the small day
indicator 53 among the positions A through C shown in FIG. 2. Thus, since the
direction in which the day hand 52 points and the orientation of the fan shape of
the display unit 51 in the timepieces 1A through 1C can be changed, many
different timepiece models can bé created with one movemeﬁt 2.

[Second Embodiment] |

Next, the second embodiment of the present invention will be described.

The present embodiment is different from the first embodiment in the use of
a different diameter for the small day indicator 53 incorporated at position A
(FIG. 2) in the movement 2.

FIG. 9 is a schematic plan view depicting a lever 73 and small day
indicators 53 and 55 constituting a day display device 28 of the present
embodiment. In FIG. 9, a small day indicator 53 or a small day indicator 55 1s
shown at each of the positions A through C for the sake of simplifying the .
description, but in actuality, only one small déy indicator 53 o\r 55is incbrporated
at one of the positions A through C.

In the present embodiment, the diameter of the small day indicator 55

..dis‘i)o’"sedi:»at the-position A is greatet than the diameter-of the small ';day"-indiéator- 53

disposed at the positidn B. Also, the pitch of the teeth of the small day indicator 55
is greater than the pitch of the teeth of the small day indicator 53. Accordmgly, the
pitch of the teeth of the first gear part 751 is also greater than the pitch of the teeth
of the second gear part 452 in the lever 73. Specifically, the shapes of the teeth are
different in the first gear part 751 and the second gear part 452.

The operatibn will now be described for the small day indicators 55 and 53

that mesh with the first gear part 751 and second gear paft 452 that have the same

diameter when the lever 43 is rotated from the state shown by the solid line in

FIG. 9 to the state shown by the double-dashed line. The small day indicator 53
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disposed at position B is rotated by meAshing with the second gear part 452, and the
day hand 52 mounted on the small day indicator 53 rotates. The angle of rotation .
of the day hand 52 at th1s time is about 80°, and the angle of the fan shape of the
display unit 51 is set to an angle that corresponds to this 80°,

The small day indicator 55 disposed at position A in FIG. 9 is larger in

diameter than the small day indicator 53 meshed with the second gear part 452,

“whereby it is turned by.the first gear part 751 by a lesser amount than the small day
indicator 53, and the angle of rotation of the day hand 52 mounted on the small déy

indicator 55 is about 60°. The angle of the fan shape of the d‘isplay unit 51
corresponds to the 60° angle of rotation of the day hand 52.

An external view of a timepiece 7A (7B, 7C) in which this day display
device 28 is incorporated is shown in FIG. 10. The display units 51 shown by the
solid line the single—dashed line, and the double-ciashed line in FIG. 10 correspond
to cases in which the small day indicators 55 and 53 are mcorporated at the
position A (solid line), position B (single-dashed line), and position C (double-
dashed line), respectively, shown in FIG. 9. Thus, three tlmeplece models,

specifically; the timepieces 7A through 7C, can be manufactured according to the

position for incorporating the small day indicatc')r-353—or-‘-5f51;~.an'd.a common’

movement 2 cdntaining the day display device 28 is used for each model.

" In the second embodiment, fhe same operational effects as the first
embodiment can be obtained. |

Also, in addition to the rotational center of the day hand 52 and the position

of the display unit 51 differing with each of the models of the timepieces 7A
through 7C, the models also differ in the angle sf rotation of the day hand'52 and
the angle of the fan shape of the display unit 51, and the outward design of the
dial 11 can be further varied. Changing the model has merits in that only the
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~ diameter of the small day indicators 53 and 55 need be changed, and there is no

need to change any other.configurations in the day display device 28.
[Third Embodiment] A

Next, the third embodiment of the present invention will be described.

The levers 43 and 73 in the first and second embodiments both have an
opening 431 and are formed into circular shapes, but the shape of the lever in the
present émbodiment is different.

FIG. 11 shows a day display device 80 ihcorporatcd mto the movement 2 of
the pre'sent embodiment. 4

The lever 83 in the da}; display device 80 is formed into a substantial L
shape so as to enclose the periphery of the cam 42, wherein one end 1s supported
on the rotational axis 230, and two partial gear parts, that is, the first gear part 451
and the second gear part 452 meshed with the small day indicator 53, are fonﬁed
on the other side. Also, a projection 433 that comes in contact with the cam 42 1s |
formed on the inner side of the L shape of the lever 83.

In this day display device 80, there are two positions where the small day
indicator 53 can be disposed: position A where it meshes with the first gear
part 451 ;-and-position B where it meshes with the'féécond;.gealipﬁart-452 ;and the -
small day indicator 53 is incorporated at either one of these positions A and B.

There is no gear train formed between the first ahd second gear parts 451
and 452, but the present invention is not limited thereto, and the first and second
gear parts 451 and 452 may be connected to each other to form a geér train.

The configuration of the day display device 80 of the present embodiment 1s
substantially similar to the day display device 20 (FIG. 2) of the first embodiment,
except for the number of positions where the small day indicator 53 can be

incorporated. According to the present embodiment, substantially similar
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achieved.
[Fourth Embodiment]

Next, in the fourth embodiment of the present invention, a case will be
described in which another display device is incorporafed into the movement 2
instead of the retro day display device 20 of th¢ first embodiment. |

FIG. 12 shqws the outer appearancé of a timepiece 1D in the present .
embodiment, and 'FIG 13 shows the movement 2 of the timepiece 1D. Also,
FIG. 14 is a partial cross-sectional view of the movement 2.
| A day display device 90 that displays the day by the rotation of a circular
plaﬁe 18 mcorporated into the movement 2 instead of the day dlsplay device 20
(FIG. 2).

The rotational axis 230 of the lever 43 i in the day display device 20 the axle |
portion 253 on which the spring 46 is interlocked, and the protruding part 252
remain as they are on the main plate 23 or the date indicator holder 25 (FIG. 3)
even if the day display device 20 is removed.

The day display device 90 has an hour wheel 31 and a day indicator 91 as a
driven-wheel-that-afe providéd-to-the substantial middle of the'main plate 23.. The
device also has a day indicator driving wheel 32 and a day window 92 formed
adjacent to the window 61 for displaying the date in the dial 11.

The day indicator 91 is configured having a day star wheel 91 1,-which is
provided on the same axis as the hour wheel 31, and a day display plate 912, which
is a circular plate mounted on the day star wheel 911. A jumper 411 is in contact
with the day star wheel 911, and the day star wheel 911 is driven intermittently by
the urging force of the jumper 411.

The day star wheel 911 is disposed at the position where the day

intermediate wheel 41 and the cam 42 are disposed in the day display device 20.
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In FIG. 13, only the lever 43, the spring 46, the small day indicatof 53, the
day hand 52, and the holding plate 24 of the day display device 20 are removed
from the movement 2.

' Though not shown in FIG. 13, the characters "SUN" through "SAT"

_indicating the day are printed (or engraved) on the day display plate 912 along the

peripheral direction. The rotational axis 230, the axle portion 253, and the
prbtruding part 252 are disposed between the day display plate 912 and the main
[')late 23 or the day indicator holder.

In this day display device 90, the day indicator driving wheel 32 is rotated
by the rotation of the hour wheel 31, and the day star wheei 911 1s turned by the |
day turning pawls 322 of the day indicator driving wheel 32, whereby the day V

indicator 91 rotates once every seven days (every week). The characters on the

“day display plate 912 are displayed sequentially through the day window 92, as

shown in FIG. 12, due to the rotation of the day indicator 91.

" Specifically, the day display device 90 can be incorporated into the
movement 2 instead of the day display device 20 shown in FIG. 2, whereby a
timepiece 1D with a different day display system can be provided in addition to the
timépieces:1 A-through. 1.C: ﬁrév'ii‘Ously described.

As shown in the second and third embodiments, since either the day display
device 28 or 90 can be incorporated into the movement 2, any of the da/y display
devices 20, 28, 80, and 90 can be selected and incorporated into the movement 2.

The rotational axis 230, the axle portion 253, the protruding part 252, and
other such components formed on the main plate 23 of the movement 2 are used in
any of the day display devices 20, 28, and 80, and the 'rotaﬁonal axis 230, axle
portion 253, protruding part 252, and the like do not cause any hindrance when
incorporated into the day display device 90. In other words, the day display

devices 20, 28, 80, and 90 incorporated into the movement 2 are mutually
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exchangeable, and a common display device or movement can be used in each
timepiece model. ‘

A‘s shown in the present embodiment, although the movement 2 is common,
appropriately selecting the day display device 20, 28, 80, or 90 to be incorporated
into the movement‘2 makes possible a retro display due to the day display

device 20, 28, 80, or 90, as well as a display through the day window 92 in the

‘dial 11 in the ddy display device 90. Since the movement 2 is common, various

display aspects can be easily achieved at low cost, which is extremely beneficial
for developing timepiece models.
In the present embodiment, a day display device 90 was shown in which the

day was displayed through the day window 92 by rotating the day display

~ plate 912, but various other aspects have also been considered for the display

device incorporated in the movement 2, such as an aspect in which the gradations
provided on the dial are sequentially indicated by the rotation of the pointers, for
example.

[Modifications]

The present invention is not limited to the embodiments previously

described. . Specifically, the present invention is particiilarly illustrated and

described primarily in relation to the specified embodiments, but those skilled in
the art can_make various modifications to the shapes, materials, quqntities, and
other specific factors of the embodiments described above without deviating from
the scope of the technological ideals and objects of thg present invention.

In the émbodiments previously described, examples were gi{/en of the
position of the rotationai center of the day hand 52, the angle of rotatibn, the
direction in which the hand pointed, the center O of the fan shape of the display
unit 51, and the angle of the fan shape, but the positions of the rotational centers of .

the pointer members, the angles of rotation, the direction in which the pointers
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point, the center position of the fan shape of the display uﬁit, and the angle of the
fan display unit can be configured arbitrarily.
Specifically, as described in the previous embodiments, the rotational center |

and the angle of rotation of the pointér members are determined by the diameter of

the pointer wheel and the gear parts, and by the relationship of the shape of the

teeth to the number of teeth; and the direction in which the pointers point is
determined by the positional alignment of the pointer wheel, the lever, the cam,
and the like when the pointer wheel is incorporated. ’

fn the first embodiment, a step 455 is formed in the arcuate portion of the
lever 43, and the arcuate portioﬁ is'divided into three portions, which are the first
through third gear parts 451 through 453. These first through third gear parts 45 1
through 453 correspond to the positions A through C for incorporating the sméll
day indicator 53; respectively, but the present invention is not limited thereto, and

another possibility under consideration is to evenly form a gear train without

_forming a step in the arcuate portion of the lever so that a plurality of gear parts are

connected, and to provide a plurality of positions for incorporating the pointer -
wheel along these gears. |

IhéShafﬁé.'oﬁ.theipt)inter”members is not limited £57a-hand as.in’the previous. -
embodiments, and another possibility is to use a character design or a design
having an illustration of an animal or a flower, for example.

It is acceptable for the shape of the display unit to only show the arcuate
portion of the fan ‘shall)e. ‘

In the previous embodiments, a retro day disﬁlay based on the day display
device 20 was used, but the-display device of the présent invention is not limited to
showing the day, and can also be used in a calendar display showing the date,
rﬁonth, year,‘ahd the like; a date reminder display for important dates; and also a

time display showing the hours, minutes, and seconds. In such cases, the
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deceleration rate (acceleration rate) of the drive wheel, driven wheel, gear parts,
and pointér \"vheel.is appropriately set so as to result in a turned amount
corresponding to tﬁe object of the display. The number of teeth in the Hour
wheel 31, the day indicator driving wheel 32, énd the day intermediate wheel 41
showh in the previous embodiments is merely an example.

Also, in the previous embodiments, the levers 43 and 73 were configured as

‘one member, but the lever is not limited thereto, and may be configured with the

gear part portion of the lever as a separate member. For example, the main body of
the lever can bev formed into a substantial V shape, the gear parts can be formed
nto a fan shape overlapping the V éhape of the lever, and the lever and gear parts
can be assembled on the same axis. |

The position where the pointer wheel is disposed can he arbitrarily selected
from a plurality of positions according to the space on the main plate and the like,
and even if the movement is designed so that the pointer wheel 'can be disposed

only at one of the plurality of positions in this space, the display device can be

‘assembled by apprbpriately selecting the position for incorporating the pointer

wheel. Specifically, additions to a model having a retro display function based on
the display dévice-of the present invention can be’easily made. o

The opening 431 formed in the lever 43 in the previous embodiments was a

through-hole, but instead of a through-hole, this opening may also be a concavity

(blind hole).

Also, the lever in the present invention may be a circular shape or a
substantial L shape as in the previous embodiments, or an S shape or C shape, and
may also have a contact part for the cam on the inner side portion of the curve, as
long as the shape encloses the periphery of the cam

[Field of Industrial Applicability]
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o According to the present invention, the structure can be simplified, and it is
possible to provide a display device for a timepiece wherein the model is easily
changed, and to provide a timepiece having this display device.

Particularly, it is possible to provide many models by providing many
positions for disposing (incorpdrdting) the pointer wheels, proportionate to the
amount by which the space for accomrﬁodating the lever is increased by broviding
the drive wheel, the driven wheel, and the cam so as to ensure coaxial rotation. In

each of these models, a common movement is used, and costs can therefore be

reduced.

[Brief Desci‘iption of the Drawings]| |

FIG. 1 is a plan view showing the external appearance o.f a timepiece in the
first embodiment of the present mventien;

FIG. 2 is a plan view showing a movement of the timepiece in the first
embodiment; | |

FIG. 3 is a partial cross-sectional view of a movement of the timepiece in the
first embodiment;

FIG. 4 is a plan view of a day display device in the first embodiment;

‘FIG..5-18a cross-sectional.view showing part of a’day-display device 1n-the .
first embodiment;

FIG. 6 is a plan view showing the external appearance of another model of a

timepiece in the first embodiment; .

FIG. 7 is a plan view showing the external appearance of yet another model
ofa timepiece in the first embodiment;
FIG. 8 is a plan view showing a modification of the first embodiment;

FIG. 9 is a schematic plan view showing the display device of the timepiece

in the second embodiment of the present invention;



10

WO 2006/078080 PCT/JP2006/301895
38
FIG. 10 is a plan view showing the outer appearahée of a timepiece n the
second embodiment; ‘
FIG. 11 is a plan view showing the movement of a timepiece in the third
embodiment of the present invention; | |
‘FIG._12 is a plan view showing the outer appearance of a timepiece in the
fburth embodiment of the present invention;
FIG. 13 is a plan view showing the movement of a timepiece in the fourth
embodiment; and |

FIG. 14 is a partial cross-sectional view of the movement of a timepiece in

. the fourth embodiment.
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CLAIMS
[1]

‘A display device for a timepiece, comprising:

a drive wheel rotated by a power source;

a driven wheel driven by the drive wheel,;

a cam rotated via the driven wheel;

a rotatableb lever that comes in contact with the cam; and

a pointer wheel that is coupled with a gear part provided to the lever, and

that allows a pointer member to be mounted; wherein

the drive wheel, the driven wheel, and the cam are rotated on the same axis.

2]
The display device for a timepiece according to claim 1, wherein
the side surfaces of the lever and the cam along the thickness direction of the

timepiece face each other.

[31.
The display device for a timepiece according to claim 1 or 2, wherein
the rotational axis of the lever and the gear part are-disposed in substantially -

opposite directions in relation to the rotational center of the drive wheel.

4]

The display device for a timepiece according to any of claims 1 through 3,
wherein

the dimension from the rotational axis of the lever to the rotational axis of
the pointer wheel is 1.5 to 2.5 times the dimension from the rotational axis of the

lever to the rotational axis of the cam.

[5]
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The display device for a timepiece according to any of claims 1 through 4,
wherein

the gear part is meshed with the pointer wheel regardless of which of the
plurality of positions is used to dispose the pointer wheel.
[6]

The display device for a timepiece according to any of claims 1 through S,

comprising urging means for urging the lever to a state of contact with the cam.

[7]
The display device for a timepiece according to any of claims 1 through 6,
wherein | |
the drive wheel is an hour wheel on which an hour hand i1s mounted; and
an intermediate wheel having a turning pawl for turning the driven wheel 1s

provided between the hour wheel and the driven wheel.

[8]

The display device for a timepiece according to any of claims 1 through 7,
wherein

the lever.is disposed so as-to-enclose the periphery of-the-cam;.and-the lever.

also has a projection that comes in contact with the cam.

9]

~ The display device for a timepiece according to any of claims 5 through 8,
wherein
the plurality of gear parts have mutually different diameters and/or teeth

shapes.

[10]
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The display device for a timepiece according to any of claims 5 through 9,
wherein
the pointer wheels have mutually different diameters and/or teeth shapes

according to the positions where the pointer wheels are disposed.

[11]
A movement that allows incorporation of
the display device according to an}; of claims 1 through 10; or
a display device other than the display device comprising the drive wheel in

the display device and a driven wheel driven by this drive wheel.

[12]
A timepiece, comprising:
the display device according to any of claims 1 through 10; and
a fan-shaped display unit indicated by the pointer members.
[13]

The timepiece according to claim 12, comprising:

a ring-shaped gear having a display showing the date or-time:provided.along -
the periphery; wherein.

the rotational axis of the lever and the rotational axis of the pointer wheel are

disposed on the internal peripheral side of the ring-shaped gear.
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