EP 4 488 770 A1

(19)

(12)

(43)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 488 770 A1

EUROPEAN PATENT APPLICATION

Date of publication:
08.01.2025 Bulletin 2025/02

Application number: 24186724.1

Date of filing: 05.07.2024

(51) International Patent Classification (IPC):

GO4B 45/00(2006:9Y  GO4D 3/00 (20060

(52) Cooperative Patent Classification (CPC):

G04B 19/12; G04B 45/0015; G04D 3/0092;
G04B 39/00; G04D 3/0074

(84)

Designated Contracting States:

AL ATBEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA

Designated Validation States:

GE KH MA MD TN

Priority: 07.07.2023 JP 2023111907

Applicant: Seiko Epson Corporation
Tokyo 160-8801 (JP)

(72) Inventors:

« KUME, Katsunori
Suwa-shi, 392-8502 (JP)

* NAKANISHI, Nobuhiko
Suwa-shi, 392-8502 (JP)

(74) Representative: Lewis Silkin LLP

Arbor
255 Blackfriars Road
London SE1 9AX (GB)

(54)

(57)

TIMEPIECE DIAL AND TIMEPIECE

A timepiece dial includes a translucent sub-

strate, a front gradationally colored film formed on a front
surface of the translucent substrate by gradationally
coloring the front surface with a front surface coloring
material, and a back gradationally colored film formed on
a back surface of the translucent substrate by gradation-

ally coloring the back surface with a back surface coloring
material. Since the front gradationally colored film and
the back gradationally colored film are formed through
gradation-coloring in which the density of color, where
coloring is performed, is changed, it is possible to provide
a variety of highly aesthetic timepiece dials.
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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates to a timepiece
dial and a timepiece including the dial.

2. Related Art

[0002] JP-T-2021-510820 discloses a dial of a time-
piece including a support body and a mother-of-pearl
sheet. The mother-of-pearl sheet has a front side and
a back side. The back side faces the support body and
has a pattern printed thereon. The mother-of-pearl sheet
is formed with a thickness dimension such that the pat-
tern printed on the back side of the mother-of-pearl sheet
is visible through the mother-of-pearl under normal light-
ing conditions.

[0003] In the dial in JP-T-2021-510820, the pattern is
printed on the back side of the mother-of-pearl sheet,
which is a bottom, by using silk screen printing, photo-
lithography, ink jet printing, or the like. Therefore,
although it is possible to realize a timepiece dial that
utilizes the pattern of the mother-of-pearl sheet, there
is a demand for timepiece dials and timepieces that are
more diverse and have higher aesthetic appeal.

SUMMARY

[0004] A timepiece dial of the present disclosure in-
cludes: a translucent substrate; a front gradationally
colored film formed on a front surface of the translucent
substrate by gradationally coloring the front surface with
afront surface coloring material; and a back gradationally
colored film formed on a back surface of the translucent
substrate by gradationally coloring the back surface with
a back surface coloring material.

[0005] A timepiece of the present disclosure includes
the timepiece dial.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1isafrontview llustrating a timepiece including
a timepiece dial according to a first embodiment.
FIG. 2 is a cross-sectional view illustrating the time-
piece dial of the first embodiment.

FIG. 3 is an exploded view illustrating a layer con-
figuration of the timepiece dial according to the first
embodiment.

FIG. 4 is an exploded perspective view illustrating
the layer configuration of the timepiece dial accord-
ing to the first embodiment.

FIG. 5 is a cross-sectional view illustrating a time-
piece dial of a second embodiment.
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FIG. 6 is an exploded perspective view illustrating a
layer configuration of the timepiece dial according to
the second embodiment.

FIG. 7 is a cross-sectional view illustrating a time-
piece dial of a third embodiment.

FIG. 8 is an exploded perspective view illustrating a
layer configuration of the timepiece dial according to
the third embodiment.

FIG. 9 is a cross-sectional view illustrating a time-
piece dial according to a fourth embodiment.

DESCRIPTION OF EMBODIMENTS
First Embodiment

[0007] FIG. 1 is a front view illustrating a timepiece 1
including a timepiece dial 3 according to a first embodi-
ment. The timepiece 1 is a wristwatch worn on the wrist of
a user, includes an outer case 2 having a cylindrical
shape, and has the timepiece dial 3 disposed on an inner
peripheral side of the outer case 2. Among the two open-
ings of the outer case 2, the opening on a front surface
side is closed with a cover glass, and the opening on a
back surface side is closed with a back cover. Further, the
timepiece 1includes amovement (notillustrated) accom-
modated in the outer case 2, an hour hand 4A, a minute
hand 4B, and a second hand 4C, which are timepiece
hands indicating time information, an index 5 attached to
the timepiece dial 3, and a winding crown 7. Although the
index 5 of the timepiece 1 of the present embodiment
uses Roman numerals, the index 5 may use Arabic
numerals and may be configured with bar indexes, and
the type of the index is not limited to Roman numerals.
[0008] In the following description, a plan view means
viewing the timepiece dial 3 from a direction orthogonal to
a front surface of the timepiece dial 3, that is a shaft
direction of a timepiece hand shaft to which the timepiece
hands are attached. Further, a front surface of each
component means a surface on a cover glass side,
and a back surface of each component means a surface
on a back cover side.

[0009] AsshowninFIGS. 2to 4, the timepiece dial 3 is
constructed by sequentially laminating a front gradation-
ally colored film 10, a translucent substrate 20, a back
gradationally colored film 30, a backing colored film 40,
and a base material 50 from a front surface side of the
timepiece 1, thatis, the cover glass side to a back surface
side of the timepiece 1, that is, the back cover side.
[0010] The translucent substrate 20 is a substrate that
has translucency and that is made of a semi-translucent
material that allows visible light to pass therethrough.
Therefore, the translucent substrate 20 may be a sub-
strate that can visually recognize the back surface side
from the front surface side, and in the present embodi-
ment, the translucent substrate 20 is made of mother-of-
pearl. Mother-of-pearl is a member having a plate shape
made by slicing the shells of mother-of-pearl oysters,
such as white-lipped oysters, used for pearl cultivation.



3 EP 4 488 770 A1 4

In the present embodiment, the translucent substrate 20
is made of thin mother-of-pearl having a thickness dimen-
sion of substantially 50 pm to 200 wm. Particularly, the
translucent substrate 20, which is made of mother-of-
pearl, is preferably set to have a thickness dimension of
substantially 100 wm in terms of facilitating handling and
ensuring translucency.

[0011] The translucent substrate 20 is formed in a
plane circular plate shape and has a through hole 23
formed in a plane center, into which the timepiece hand
shaft is inserted.

[0012] The front gradationally colored film 10 is formed
by gradationally coloring a front surface 21 of the trans-
lucent substrate 20 with a front surface coloring material
through coating or printing.

[0013] The gradation-coloring means performing col-
oring by changing the density continuously or stepwise
through coating or printing by using the front surface
coloring material. Specifically, coloring may be per-
formed by changing the density for coloring of a coloring
material to change the density of the color to be used for
coloring continuously or stepwise by increasing or de-
creasing the coating amount or printing amount of the
front surface coloring material applied per unit area.
[0014] For example, when the gradation-coloring is
realized through coating, the coloring may be performed
by placing the translucent substrate 20 on a rotating
table, rotating the translucent substrate 20, and applying
a coating material, which is the front surface coloring
material, on the front surface 21 of the translucent sub-
strate 20 by using a spray gun. At this time, when a
discharging direction center of the coating material,
which is discharged from a nozzle of the spray gun, is
directed toward an outer periphery of the translucent
substrate 20 that is rotated around the through hole
23, the density of the coating material on an outer per-
ipheral edge of the translucent substrate 20 becomes
higher and the coloring becomes darker. On the other
hand, the density of the coating material becomes lower
and the coloring becomes lighter when the discharging
direction center of the coating material is directed toward
aninner periphery of the translucent substrate 20. There-
fore, through the coating, it is possible to realize grada-
tion-coloring in which the color becomes lighter from the
outer periphery toward the inside of the translucent sub-
strate 20 concentrically about the through hole 23. A
range in which the front gradationally colored film 10 is
formed can be changed by adjusting the throttle amount
of the nozzle of the spray gun. That is, by tightening the
nozzle of the spray gun to narrow the discharging range
of the coating material, the range of forming the front
gradationally colored film 10 can be narrowed, and by
widening the nozzle of the spray gun to widen the dis-
charging range of the coating material, the range of
forming the front gradationally colored film 10 can be
widened. In the present embodiment, an outer peripheral
edge 11 of the front gradationally colored film 10 is at the
same position as an outer peripheral edge 24 of the
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translucent substrate 20 in plan view, and an inner per-
ipheral edge 12 is positioned outward from an intermedi-
ate position in a radial direction between the through hole
23 of the translucent substrate 20 and the outer periph-
ery, thatis, the 1/2 position of the radius. Therefore, on the
front surface 21 of the translucent substrate 20, the front
gradationally colored film 10 is provided outward from the
intermediate position in the radial direction.

[0015] The back gradationally colored film 30 is formed
by gradationally coloring a back surface 22 of the trans-
lucent substrate 20 with a back surface coloring material
through coating or printing. In the present embodiment,
similar to the front gradationally colored film 10, the
coloring is performed by placing the translucent substrate
20 on the rotating table, rotating the translucent substrate
20, and applying the coating material, which is the back
surface coloring material, on the back surface 22 of the
translucent substrate 20 using the spray gun. In the
present embodiment, an outer peripheral edge 31 of
the back gradationally colored film 30 is at the same
position as the outer peripheral edge 24 of the translucent
substrate 20 in plan view, and an inner peripheral edge 32
is positioned inward from the intermediate position in the
radial direction between the through hole 23 of the trans-
lucent substrate 20 and the outer periphery, that is, the
1/2 position of the radius. Specifically, the back grada-
tionally colored film 30 is formed between the outer
peripheral edge 24 of the back surface 22 of the translu-
cent substrate 20 and a position substantially 3/4 of the
radius from the outer peripheral edge 24 in the radial
direction, by gradationally coloring the back surface 22
concentrically about the through hole 23 such that the
color becomes lighter from the outer periphery toward the
inside of the translucent substrate 20. On the back sur-
face 22 of the translucent substrate 20, a region where
the back gradationally colored film 30 is not provided is
inward from the intermediate position in the radial direc-
tion, and the back gradationally colored film 30 is pro-
vided in a range from the inner side of the intermediate
position to the outer peripheral edge 24.

[0016] As described above, the front gradationally co-
lored film 10 and the back gradationally colored film 30
are formed by gradationally coloring the front surface 21
and the back surface 22 concentrically about the through
hole 23 such that the color on the outer peripheral side is
dark and the color becomes lighter toward the inner
periphery. The cross-sectional views in FIGS. 2 and 3
schematically represent that the colors of the front gra-
dationally colored film 10 and the back gradationally
colored film 30 gradually become lighter from the outer
peripheral side toward the inner peripheral side by in-
creasing a film thickness of dark colored portions of the
front gradationally colored film 10 and the back grada-
tionally colored film 30, that is, on the outer peripheral
side of the translucent substrate 20 and by gradually
decreasing the film thickness toward the inner peripheral
side. Therefore, in the actual timepiece dial 3, the film
thickness of the front gradationally colored film 10 or the
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back gradationally colored film 30 is almost the same in
the radial direction of the timepiece dial 3 or is slightly
thicker on the outer peripheral side, and there is no
change in the thickness that can be visually determined.
Further, since the film thicknesses of the front gradation-
ally colored film 10 and the back gradationally colored film
30 are small, when viewing the timepiece dial 3 from the
front surface side, complex and delicate designs can be
realized under the influence of the back gradationally
colored film 30 or backing colored film 40, which is
laminated on the back surface side, especially on the
inner peripheral side where the color is lighter. The thick-
nesses of the front gradationally colored film 10 and the
back gradationally colored film 30 are 10 wm or less, that
is, several pmin a portion where the color is the dark, and
the film thickness gradually decreases from several pm
to 0 wm from a portion where the color is dark to a portion
where the color is light. This point also applies to other
embodiments described later.

[0017] The backing colored film40is formed by coating
or performing printing on the back surface 22 of the
translucent substrate 20 and the back surface of the back
gradationally colored film 30 with the backing coloring
material. The backing colored film 40 is a film colored with
a single color having substantially constant color density
and is different from the front gradationally colored film 10
or the back gradationally colored film 30 in that the color
density does not change.

[0018] The backing colored film40isformedinaregion
from the through hole 23 to the outer peripheral edge 24
of the translucent substrate 20. Therefore, in the region
where the back gradationally colored film 30 is formed,
the backing colored film 40 is laminated on the back
surface of the back gradationally colored film 30. That
is, the back gradationally colored film 30 is formed be-
tween the translucent substrate 20 and the backing co-
lored film 40.

[0019] Whenthe frontgradationally colored film 10, the
back gradationally colored film 30, and the backing co-
lored film 40 are printed, coloring may be performed by
inkjet printing using each ink for the front surface coloring
material, the back surface coloring material, and the
backing coloring material.

[0020] The base material 50is a plate material havinga
disc shape made of metal or synthetic resin and is pro-
vided to ensure the strength of the timepiece dial 3. A
through hole 53 into which the timepiece hand shaft is
inserted is formed at a plane center of the base material
50.

[0021] A front surface 51 of the base material 50 is
adhered to the backing colored film 40 with an adhesive
agent. The adhesive agent may be applied to the front
surface 51 of the base material 50 by using, for example,
screen printing or spraying. Further, the base material 50
may be bonded using a double-sided tape instead of the
adhesive agent.

[0022] Each of the colors of the front gradationally
colored film 10, the back gradationally colored film 30,
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and the backing colored film 40 may be appropriately set
according to the design of the timepiece dial 3. For
example, a seasonal feeling can be obtained and a highly
aesthetic timepiece dial 3 can be realized by using black
as the front surface coloring material, light blue as the
back surface coloring material, and blue as the backing
coloring material, or by using dark blue as the front sur-
face coloring material, pink as the back surface coloring
material, and purple as the backing coloring material, or
by using dark green as the front surface coloring material,
yellow green as the back surface coloring material, and
green as the backing coloring material.

[0023] Since the timepiece dial 3 has the above layer
configuration, as illustrated in FIGS. 2 and 3, in plan view
seen from the front surface side of the timepiece 1, a first
region 61 having a ring shape, where the translucent
substrate 20 and the backing colored film 40 are lami-
nated and visible, is provided around the through holes
23 and 53. Further, in plan view, a second region 62
having a ring shape, where the translucent substrate
20, the back gradationally colored film 30, and the back-
ing colored film 40 are laminated and visible, is provided
around the first region 61. Further, in plan view, a third
region 63 having a ring shape, where the front grada-
tionally colored film 10, the translucent substrate 20, the
back gradationally colored film 30, and the backing co-
lored film 40 are laminated and visible, is provided around
the second region 62.

[0024] In the timepiece dial 3 of the present embodi-
ment, the front gradationally colored film 10 may be
formed on the front surface 21 of the translucent sub-
strate 20, the back gradationally colored film 30 and the
backing colored film 40 may be sequentially formed on
the back surface 22 of the translucent substrate 20, the
base material 50 may be adhered to the back surface of
the backing colored film 40, and the laminating order is
not particularly limited.

[0025] According to the timepiece dial 3 of the present
embodiment, three regions, thatis, the firstregion 61, the
second region 62, and the third region 63 are provided in
plan view, and since the layer configurations of these
regions 61 to 63 are different from each other, the design
or aesthetics of the timepiece dial 3 can be improved.
[0026] Since the first region 61 has a layer configura-
tion in which the backing colored film 40 is formed on the
back surface of the translucent substrate 20 made of
mother-of-pearl, it is possible to realize a design in which
the colorings of the backing colored film 40 overlap while
utilizing the pattern of the mother-of-pearl.

[0027] Since the second region 62 has a layer config-
uration in which the back gradationally colored film 30
and the backing colored film 40 are laminated on the back
surface of the translucent substrate 20 made of mother-
of-pearl, itis possible to realize a delicate design in which
the change in shade of the color due to the gradation-
coloring of the back gradationally colored film 30 and the
colorings of the backing colored film 40 overlap while
utilizing the pattern of the mother-of-pearl.
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[0028] Since the third region 63 has a layer configura-
tion in which the front gradationally colored film 10 is
laminated on the front surface of the translucent sub-
strate 20 made of mother-of-pearl and the back grada-
tionally colored film 30 and the backing colored film 40 are
laminated on the back surface, it is possible to realize a
delicate design in which the change in shade of the color
due to the gradation-coloring of the front gradationally
colored film 10 and the back gradationally colored film 30
and the colorings of the backing colored film 40 overlap
while utilizing the pattern of the mother-of-pearl.

[0029] As described above, the aesthetics of the time-
piece dial 3 can be improved.

[0030] Since the backing colored film 40 is formed on
the front surface side of the base material 50, the base
material 50 is not visually recognized through the trans-
lucent substrate 20. Therefore, it is possible to prevent
the design of the timepiece dial 3 from being hindered by
the base material 50, and it is possible to ensure both
strength and design by providing the base material 50.
[0031] Since the front gradationally colored film 10 and
the back gradationally colored film 30 are formed through
gradation-coloring such that the color on the outer per-
ipheral side is dark and the color becomes lighter toward
the inner peripheral side, a delicate and highly aesthetic
design can be realized.

Second Embodiment

[0032] Atimepiece dial 3B of asecond embodiment will
be described with reference to FIGS. 5 and 6.

[0033] The timepiece dial 3B includes a front grada-
tionally colored film 10B, a translucent substrate 20B, a
back gradationally colored film 30B, a backing colored
film 40B, and a base material 50B. Since the translucent
substrate 20B, the backing colored film 40B, and the base
material 50B have the same configuration as in the first
embodiment, the description thereof will be omitted.
[0034] The front gradationally colored film 10B is
formed by gradationally coloring the front surface 21 of
the translucent substrate 20B with the front surface color-
ing material through the inkjet printing. In the present
embodiment, an inner peripheral edge 12 of the front
gradationally colored film 10B is at a position along the
through hole 23 of the translucent substrate 20B in plan
view, and an outer peripheral edge 11 is positioned in-
ward from the intermediate position in the radial direction
between the through hole 23 of the translucent substrate
20B and the outer periphery in plan view, that is, the 1/2
position of the radius.

[0035] The back gradationally colored film 30B is
formed by gradationally coloring the back surface 22 of
the translucent substrate 20B with the back surface color-
ing material through the inkjet printing. In the present
embodiment, an inner peripheral edge 32 of the back
gradationally colored film 30B is at a position along the
through hole 23 of the translucent substrate 20B in plan
view, and an outer peripheral edge 31 is formed to a
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substantially 3/4 position in the radial direction from the
through hole 23 of the translucent substrate 20B to the
outer periphery in plan view. Therefore, the outer periph-
eral edge 31 of the back gradationally colored film 30B is
disposed outward from the outer peripheral edge 11 of
the front gradationally colored film 10B.

[0036] The front gradationally colored film 10B and the
back gradationally colored film 30B are formed by gra-
dationally coloring the front surface 21 and the back
surface 22 concentrically about the through hole 23 such
that the color on the inner peripheral side is dark and the
color becomes lighter toward the outer periphery. There-
fore, similar to FIG. 2, the cross-sectional view in FIG. 5
schematically represents that the colors of the front gra-
dationally colored film 10B and the back gradationally
colored film 30B gradually become lighter from the inner
peripheral side toward the outer peripheral side by in-
creasing a film thickness of dark colored portions of the
front gradationally colored film 10B and the back grada-
tionally colored film 30B, that s, center portions along the
through hole 23 of the translucent substrate 20B and by
gradually decreasing the film thickness toward the outer
peripheral side.

[0037] Each of the colors of the front gradationally
colored film 10B, the back gradationally colored film
30B, and the backing colored film 40B may be appro-
priately set according to the design of the timepiece dial
3B as in the first embodiment.

[0038] Accordingtothetimepiece dial 3B of the present
embodiment, three regions, that is, a first region 61B, a
second region 62B, and a third region 63B are provided
from the center side to the outer peripheral side in plan
view, and since the layer configurations of these regions
61B to 63B are different from each other, the design of the
timepiece dial 3B can be improved.

[0039] Since the first region 61B has a layer configura-
tion in which the front gradationally colored film 10B is
laminated on the front surface 21 of the translucent
substrate 20B made of mother-of-pearl and the back
gradationally colored film 30B and the backing colored
film 40B are laminated on the back surface 22, it is
possible to realize a delicate design in which the change
in shade of the color due to the gradation-coloring of the
front gradationally colored film 10B and the back grada-
tionally colored film 30B and the colorings of the backing
colored film 40B overlap while utilizing the pattern of the
mother-of-pearl.

[0040] Since the second region 62B has a layer con-
figuration in which the back gradationally colored film 30B
and the backing colored film 40B are laminated on the
back surface 22 of the translucent substrate 20B made of
mother-of-pearl, it is possible to realize a delicate design
in which the change in shade of the color due to the
gradation-coloring of the back gradationally colored film
30B and the colorings of the backing colored film 40B
overlap while utilizing the pattern of the mother-of-pearl.
[0041] Since the third region 63B has a layer config-
uration in which the backing colored film 40B is formed on
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the back surface 22 of the translucent substrate 20B
made of mother-of-pearl, it is possible to realize a design
in which the colorings of the backing colored film 40
overlap while utilizing the pattern of the mother-of-pearl.
[0042] As described above, the aesthetics of the time-
piece dial 3B can be improved.

Third Embodiment

[0043] Atimepiecedial 3C of athird embodimentwillbe
described with reference to FIGS. 7 and 8.

[0044] The timepiece dial 3C is a dial having a plane
rectangular shape and includes a front gradationally
colored film 10C, a translucent substrate 20C, and a back
gradationally colored film 30C.

[0045] The translucent substrate 20C is configured
with a synthetic resin plate having a plane rectangular
shape with translucency such as polycarbonate.

[0046] The front gradationally colored film 10C is
formed by gradationally coloring the front surface 21 of
the translucent substrate 20C with the front surface color-
ing material through the ink jet printing. In the present
embodiment, the front gradationally colored film 10C is
formed in a linear shape extending in a direction con-
necting indexes (not illustrated) of 12 o’clock and 6
o’clock of the timepiece dial 3C.

[0047] A width dimension of the front gradationally
colored film 10C, that is, a dimension in the 3 o’clock
and 9 o'clock directions of the timepiece dial 3C is con-
stant, and in the present embodiment, the dimension is
defined as a dimension of substantially 1/2 of adimension
from the through hole 23 at the center of the translucent
substrate 20C to the outer peripheryinthe 3 o’clock and 9
o’clock directions.

[0048] The back gradationally colored film 30C is
formed by gradationally coloring the back surface 22 of
the translucent substrate 20C with the back surface
coloring material through the ink jet printing. In the pre-
sent embodiment, similar to the front gradationally co-
lored film 10C, the back gradationally colored film 30C is
formed in a linear shape extending in a direction con-
necting indexes (not illustrated) of 12 o’clock and 6
o’clock of the timepiece dial 3C.

[0049] A width dimension of the back gradationally
colored film 30C, that is, a dimension in the 3 o’clock
and 9 o’clock directions of the timepiece dial 3C is con-
stant, and the dimension is defined as a dimension of
substantially 3/4 of a dimension from the through hole 23
at the center of the translucent substrate 20C to the outer
periphery in the 3 o’clock and 9 o’clock directions. There-
fore, the width dimension of the back gradationally co-
lored film 30C is larger than the width dimension of the
front gradationally colored film 10C.

[0050] The front gradationally colored film 10C and the
back gradationally colored film 30C are formed through
gradation-coloring such that the color at the center posi-
tion connecting the 12 o’clock and 6 o’clock directions is
dark, and the color becomes lighter toward the 3 o’clock
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and 9 o'clock directions. Therefore, the cross-sectional
view in FIG. 7 schematically represents that the colors of
the front gradationally colored film 10C and the back
gradationally colored film 30C gradually become lighter
from the center side toward the outer peripheral side by
increasing a film thickness of a center portion connecting
the 12 o’clock and 6 o’clock directions of the timepiece
dial 3C, that is, a center portion passing through the
through hole 23 of the translucent substrate 20C and
by gradually decreasing the film thickness toward the
outer periphery inthe 3 o’clock and 9 o’clock directions, in
the front gradationally colored film 10C and the back
gradationally colored film 30C.

[0051] According to the timepiece dial 3C of the pre-
sent embodiment, three regions, that is, a first region
61C, a second region 62C, and a third region 63C are
provided from the center side, which connects indexes of
12 o’clock and 6 o’clock, toward the sides of 3 o’clock and
9 o’clock in plan view, and since the layer configurations
ofthese regions 61C to 63C are different from each other,
the design of the timepiece dial 3C can be improved.
[0052] Since the firstregion 61C, whichis on the center
side of the timepiece dial 3C, has a layer configuration in
which the front gradationally colored film 10C is lami-
nated on the front surface 21 of the translucent substrate
20C and the back gradationally colored film 30C is lami-
nated on the back surface 22, it is possible to realize a
delicate design in which the change in shade of the color
due to the gradation-coloring of the front gradationally
colored film 10C and the back gradationally colored film
30C overlap.

[0053] Since the second region 62C has a layer con-
figuration in which the back gradationally colored film
30C is laminated on the back surface 22 of the translu-
cent substrate 20C, it is possible to realize a design in
which the shade of the color is changed through the
gradation-coloring of the back gradationally colored film
30C.

[0054] The third region 63C can realize a design utiliz-
ing the translucent substrate 20C. Further, since the front
gradationally colored film 10C and the back gradationally
colored film 30C are notlaminated in the third region 63C,
the transmittance of light can be improved. Therefore,
particularly, when realizing a timepiece in which a solar
panel is disposed on the back surface of the timepiece
dial 3C, the power generation efficiency can be improved.

Fourth Embodiment

[0055] A timepiece dial 3D of a fourth embodiment will
be described with reference to FIG. 9.

[0056] The timepiece dial 3D is a dial having a disc
shape and includes a front gradationally colored film 10D,
atranslucent substrate 20D, a back gradationally colored
film 30D, a backing colored film 40D, and a base material
50D. Since the translucent substrate 20D, the backing
colored film 40D, and the base material 50D have the
same configuration as in the first and second embodi-
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ments, the description thereof will be omitted.

[0057] The front gradationally colored film 10D is
formed by gradationally coloring the front surface of
the translucent substrate 20D with the front surface color-
ing material through the ink jet printing. In the present
embodiment, the front gradationally colored film 10D has
an elliptical shape in plan view, has a center disposed ata
position shifted in the 3 o’clock direction with respect to
the through hole 23, and is formed through gradation-
coloring such that the color on the 3 o’clock side is the
darkest and the color becomes lighter toward the 9
o’clock side.

[0058] The back gradationally colored film 30D is
formed by gradationally coloring the back surface of
the translucent substrate 20D with the back surface
coloring material through the ink jet printing. In the pre-
sent embodiment, the back gradationally colored film
30D has an elliptical shape in plan view, has a center
disposed at a position shifted in the 9 o’clock direction
with respect to the through hole 23, and is formed through
gradation-coloring such that the color on the 9 o’clock
side is the darkest and the color becomes lighter toward
the 3 o’clock side.

[0059] Similarto the cross-sectional view of each ofthe
embodiments, FIG. 9 schematically represents that the
colors gradually become lighter by increasing a film
thickness of dark colored portions of the front gradation-
ally colored film 10D and the back gradationally colored
film 30D and gradually decreasing the film thickness.
[0060] Further, in the timepiece dial 3D of the fourth
embodiment, each of the colors of the front gradationally
colored film 10D, the back gradationally colored film 30D,
and the backing colored film 40D may be appropriately
set according to the design of the timepiece dial 3D as in
each embodiment.

[0061] In the timepiece dial 3D of the fourth embodi-
ment, the front gradationally colored film 10D and the
back gradationally colored film 30D have regions where
the front gradationally colored film 10D and the back
gradationally colored film 30D overlap each other in plan
view on the center side of the timepiece dial 3D, and do
not overlap each other on the outer peripheral side. That
is, the timepiece dial 3D includes a first region 61D where
the front gradationally colored film 10D, the back grada-
tionally colored film 30D, and the backing colored film
40D overlap in plan view, a second region 62D where the
back gradationally colored film 30D and the backing
colored film 40D overlap in plan view, and the front
gradationally colored film 10D does not overlap, a third
region 63D where the front gradationally colored film 10D
and the backing colored film 40 overlap in plan view, and
the back gradationally colored film 30D does not overlap,
and a fourth region 64D where only the backing colored
film 40D overlaps with the translucent substrate 20D, and
the front gradationally colored film 10D and the back
gradationally colored film 30D do not overlap. Since
the layer configurations of the regions 61D to 64D are
different from each other, the design of the timepiece dial
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3D can be improved. Modification Example

[0062] The configuration of the timepiece dial is not
limited to each of the embodiments described above.
[0063] For example, each timepiece dial is not limited
to those having only the above-mentioned layer config-
uration, and a protective film, an antireflection film, or the
like may be added to a front surface of the translucent
substrate, that is, a surface on which the front gradation-
ally colored film is formed. Further, the translucent sub-
strate is not limited to mother-of-pearl or polycarbonate
and may be any material as long as the translucent
substrate is made of a translucent material, and the back
gradationally colored film affects the design of the time-
piece dial through the translucent substrate.

[0064] Thefrontgradationally colored film and the back
gradationally colored film are not limited to those in which
the color density is continuously changed and may be
those in which the color density is changed discontinu-
ously, that is, stepwise.

[0065] Although the backing colored film may be
formed through a single coating or a single printing such
that the color density is uniform, the entire surface of the
backing colored film does not necessarily have to have a
uniform color, and the color of a part of the backing
colored film may be changed depending on the design.
[0066] When a solar panel is disposed on the back
surface of the timepiece dial, it is preferable that the
backing colored film and the base material are not pro-
vided as in the timepiece dial 3C in that the amount of light
reaching the solar panel can be increased. However,
when the amount of light required to generate electricity
reaches the solar panel by decreasing the film thickness
of the backing colored film, the backing colored film may
also be provided. Further, as the base material, when the
amount of light required to generate electricity reaches
the solar panel by using transparent synthetic resin, the
base material may be provided, and both the backing
colored film and the base material may be provided.
[0067] Inthe timepiece dials 3, 3B, 3C, and 3D of each
embodiment, the direction of change in the color of the
gradation may be reversed. For example, in the time-
piece dial 3, although the gradation-coloring is employed
in which the color on the outer peripheral side is dark and
the color becomes lighter toward the inner periphery,
conversely, gradation-coloring may be employed in
which the color on the inner peripheral side is dark and
the color becomes lighter toward the outer periphery.
Similarly, in the other timepiece dials 3B, 3C, and 3D,
the direction in which the color becomes lighter may be
set in the reverse direction.

[0068] In the timepiece dials 3 and 3B, although the
gradation-coloring is employed in which the color is
changed in the radial direction of the translucent sub-
strates 20 and 20B, gradation-coloring may be employed
inwhich the coloris changed in a circumferential direction
of the translucent substrates 20 and 20B. For example,
gradation-coloring may be performed such that the color
at the 12 o’clock position on the timepiece dial is the
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darkest, and the color becomes lighter toward the 6
o’clock position via the 3 o’clock and 9 o’clock positions.
[0069] In the timepiece dial 3C, although the front
gradationally colored film 10C and the back gradationally
colored film 30C are provided along the 12 o’clock and 6
o’clock directions, the present disclosure is not limited
thereto. That is, in various timepiece dials having a disc
shape or a rectangular shape, each of gradationally
colored films on the front and back may be formed in a
linear shape such as a direction connecting each index at
12 o’clock and 6 o’clock, thatis, a vertical line, a horizontal
line connecting each index at 3 o’clock and 9 o’clock, and
further a diagonal line such as a direction connecting
each index at 2 o’clock and 8 o’clock. In this case, two or
more gradationally colored films may be provided in the
intersecting direction. Further, a plurality of front grada-
tionally colored films may be provided in parallel, and a
plurality of back gradationally colored films may be pro-
vided in parallel. Further, when the gradationally colored
film is formed in a linear shape, as in the timepiece dial
3C, a gradationally colored film of which the color is
changed in the extension direction may be employed,
in addition to the gradationally colored film of which the
coloris changedin adirection orthogonal to the extension
direction of the gradationally colored film.

[0070] The gradationally colored films on the front and
back may be formed in a radial shape from the plane
center of the timepiece dial toward the outer periphery.
For example, a fan-shaped front gradationally colored
film having a center angle of 30 degrees may be formedin
four directions at 12 o’clock, 3 o’clock, 6 o’clock, and 9
o’clock on the timepiece dial, and a fan-shaped back
gradationally colored film having a center angle of 60
degrees may be formed in the same four directions. In
this case, for example, the back gradationally colored film
is formed in ranges of 11 o’clock to 1 o’clock, 2 o’clock to 4
o’clock, 5 o’clock to 7 o’clock, and 8 o’clock to 10 o’clock
on the timepiece dial, the front gradationally colored film
is formed in a range of = 15 degrees around the four
directions of 12 o’clock, 3 o’clock, 6 o’clock, and 9 o’clock,
each gradationally colored film is not formed in ranges of
1 o’clock to 2 o’clock, 4 o’clock to 5 o’clock, 7 o’clock to 8
o’clock, and 10 o’clock to 11 o’clock, and for example, a
region is formed where the backing colored film is ex-
posed.

[0071] Further, each of the gradationally colored films
may be formed in a spiral shape in plan view or may be
formed in a star shape, a crescent shape, or the like.
Further, a plane shape may be used which is different for
each gradationally colored film, such as forming the front
gradationally colored film with a linear shape and forming
the back gradationally colored film with a circular shape.
[0072] Furthermore, the backing colored film is not
limited to being formed on the entire back surface side
of the translucent substrate, for example, the backing
colored film may be formed only in a region where front
and back gradationally colored films are not formed or
may be formed only in a region where front and back
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gradationally colored films are formed.

[0073] That is, the regions, the number, the plane
shapes, the color change directions, or the like for form-
ing the front gradationally colored film, the back grada-
tionally colored film, and the backing colored film may be
appropriately set according to the design of the timepiece
dial. Particularly, when each colored film is formed
through ink jet printing, the region, the number, the plane
shape, the color change direction, or the like for each
colored film can be freely designed, and thus the design
freedom of the timepiece dial can be increased.

Summary of Present Disclosure

[0074] A timepiece dial of the present disclosure in-
cludes: a translucent substrate; a front gradationally
colored film formed on a front surface of the translucent
substrate by gradationally coloring the front surface with
a front surface coloring material; and a back gradationally
colored film formed on a back surface of the translucent
substrate by gradationally coloring the back surface with
a back surface coloring material.

[0075] According to the timepiece dial of the present
disclosure, since the front surface and the back surface of
the translucent substrate are gradationally colored, that
is, the front gradationally colored film and the back gra-
dationally colored film are provided by the coloring using
the coloring material such that the color density is chan-
ged continuously or stepwise, it is possible to form a
portion where the front gradationally colored film is a
main part and a portion where the back gradationally
colored film is a main part in terms of design, and thus
delicate coloring and patterns can be formed, and the
range of design expression for timepiece dials can be
expanded. Further, when a pattern is formed on the
translucent substrate, the synergistic effect of the pattern
onthe translucent substrate and each of the gradationally
colored films on both the front and back surfaces inter-
posing the pattern can enhance the aesthetics of the
timepiece dial.

[0076] Inthetimepiece dial of the presentdisclosure, in
a plan view seen from a direction orthogonal to the front
surface of the translucent substrate, the timepiece dial
may include atleast aregion where the front gradationally
colored film and the back gradationally colored film are
provided in an overlapping manner, and a region where
the back gradationally colored film is provided and the
front gradationally colored film is not provided.

[0077] According to the timepiece dial of the present
disclosure, since it is possible to form a region where
each of the gradationally colored films on the front and
back is provided in an overlapping manner and a region
where only the back gradationally colored film is pro-
vided, delicate designs can be represented by making
use of change in colors or change in shade of the colors.
[0078] Inthetimepiece dial ofthe presentdisclosure,in
the plan view, the front gradationally colored film may
entirely overlap the back gradationally colored film, and
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the back gradationally colored film may include a region
that overlaps the front gradationally colored film and a
region that does not overlap the front gradationally co-
lored film.

[0079] According to the timepiece dial of the present
disclosure, since the entire region of the front gradation-
ally colored film overlaps a part of the back gradationally
colored film, and the back gradationally colored film can
be formed over a wider region than the front gradationally
colored film, the color of the front gradationally colored
film can be set based on the color of the back gradation-
ally colored film, and thus aesthetically excellent color
combinations can be easily set.

[0080] Inthe timepiece dial of the present disclosure, a
backing colored film, which is colored with a backing
coloring material, may be formed on the back surface
of the translucent substrate and a back surface of the
back gradationally colored film, and in a plan view seen
from a direction orthogonal to the front surface of the
translucent substrate, the timepiece dial may include a
region where the front gradationally colored film and the
back gradationally colored film are not provided, and the
backing colored film is provided.

[0081] According to the timepiece dial of the present
disclosure, since the backing colored film is formed, a
more delicate and complicated design can be repre-
sented by overlapping the front gradationally colored film
or the back gradationally colored film and the backing
colored film. Further, since the region where only the
backing colored film can be visually recognized is pro-
vided, a more complicated design can be realized.
[0082] Inthe timepiece dial of the present disclosure, a
backing colored film, which is colored with a backing
coloring material, may be formed on the back surface
of the translucent substrate and a back surface of the
back gradationally colored film, and a base material may
be bonded on a back surface side of the backing colored
film.

[0083] According to the timepiece dial of the present
disclosure, since the base material, which is bonded on
the back surface side of the backing colored film, is
provided, the strength of the timepiece dial can be in-
creased. Further, since the base material is hidden due to
the backing colored film, itis possible to prevent the metal
or synthetic resin base material from being directly vi-
sually recognized, and itis possible to improve the design
of the timepiece dial.

[0084] Inthe timepiece dial of the present disclosure, a
through hole may be formed in a center of a plane of the
translucent substrate, and the front gradationally colored
film and the back gradationally colored film may be
formed by gradationally coloring the front surface and
the back surface concentrically about the through hole
such that color becomes lighter from an outer periphery
toward the center of the translucent substrate.

[0085] According to the timepiece dial of the present
disclosure, since the color on the outer peripheral side is
dark and the color becomes lighter toward the inside, a
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design having a bright center side can be realized.
[0086] Inthe timepiece dial of the present disclosure, a
through hole may be formed in a center of a plane of the
translucent substrate, and the front gradationally colored
film and the back gradationally colored film may be
formed by gradationally coloring the front surface and
the back surface concentrically about the through hole
such that color becomes lighter from the center toward an
outer periphery of the translucent substrate.

[0087] According to the timepiece dial of the present
disclosure, since the color on the center side is dark and
the color becomes lighter toward the outer periphery, a
design having a bright outer peripheral side can be
realized.

[0088] In the timepiece dial of the present disclosure,
an inner peripheral edge of the back gradationally co-
lored film may be positioned at an intermediate position
between the through hole of the translucent substrate
and an outer peripheral edge of the translucent substrate
or positioned inward from the intermediate position, and
aninner peripheral edge of the front gradationally colored
film may be positioned outward from the intermediate
position.

[0089] According to the timepiece dial of the present
disclosure, since the inner peripheral edge of the back
gradationally colored film is formed farther inside the
translucent substrate than the inner peripheral edge of
the front gradationally colored film, in the timepiece dial,
the region where gradationally colored films on both the
frontand back sides are not provided on the center side of
the plane can be formed, the region where the back
gradationally colored film is provided on the outside
can be formed, and the region where gradationally co-
lored films on both the front and back are provided on the
outside can be formed, and thus it is possible to realize a
design in which the color or the color density is changed
along the radial direction.

[0090] In the timepiece dial of the present disclosure,
the back gradationally colored film may be provided in a
linear shape with a constant width dimension, the front
gradationally colored film may be provided in a linear
shape with a constant width dimension, and the width
dimension of the front gradationally colored film may be
smaller than the width dimension of the back gradation-
ally colored film, and the front gradationally colored film
and the back gradationally colored film may be provided
in an overlapping manner.

[0091] According to the timepiece dial of the present
disclosure, itis possible to realize a design having grada-
tion-coloring in a linear shape.

[0092] In the timepiece dial of the present disclosure,
the back gradationally colored film and the front grada-
tionally colored film are preferably formed through coat-
ing or ink jet printing.

[0093] When the timepiece dial has a disc shape, it is
possible to realize the gradation-coloring by rotating the
translucent substrate on the rotating table and dischar-
ging the coating material from the spray gun. Further, with
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the ink jet printing, printing can be performed not only on
the timepiece dial having a disc shape but also on various
timepiece dials with different plane shapes such as a
rectangular shape and an elliptical shape.

[0094] In the timepiece dial of the present disclosure,
the backing colored film is preferably formed through
coating or ink jet printing.

[0095] When the timepiece dial has a disc shape, the
backing colored film can be realized by rotating the
translucent substrate on the rotating table and dischar-
ging the coating material from the spray gun. Further, with
the ink jet printing, the backing colored film can be printed
notonly on the timepiece dial having adisc shape but also
on various timepiece dials with different plane shapes
such as a rectangular shape and an elliptical shape.
[0096] In the timepiece dial of the present disclosure,
the translucent substrate is preferably made of mother-
of-pearl.

[0097] When the translucent substrate is made of
mother-of-pearl, it is possible to provide a highly aes-
thetic timepiece dial that utilizes the natural pattern of the
mother-of-pearl oyster.

[0098] In the timepiece dial of the present disclosure,
the translucent substrate may utilize a substrate made of
polycarbonate.

[0099] When the translucent substrate is configured
with a substrate made of polycarbonate, the translucent
substrate can secure the strength required for the time-
piece dial. Therefore, since there is no need to provide
the base material separate from the translucent substrate
toincrease the strength, a solar panel can be provided on
the back surface side of the timepiece dial to generate
electricity.

[0100] A timepiece of the present disclosure includes
the timepiece dial described above.

[0101] According to the timepiece of the present dis-
closure, the aesthetics of the timepiece dial can be en-
hanced, and thus a timepiece with excellent design can
be provided.

Claims
1. A timepiece dial comprising:

a translucent substrate;

a front gradationally colored film formed on a
front surface of the translucent substrate by
gradationally coloring the front surface with a
front surface coloring material; and

a back gradationally colored film formed on a
back surface of the translucent substrate by
gradationally coloring the back surface with a
back surface coloring material.

2. The timepiece dial according to claim 1, wherein

inaplan view seen from adirection orthogonal to
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the front surface of the translucent substrate,
the timepiece dial includes at least

a region where the front gradationally colored
film and the back gradationally colored film are
provided in an overlapping manner and

a region where the back gradationally colored
film is provided and the front gradationally co-
lored film is not provided.

3. The timepiece dial according to claim 2, wherein

in the plan view,

the front gradationally colored film entirely over-
laps the back gradationally colored film, and
the back gradationally colored film includes a
region that overlaps the front gradationally co-
lored film and a region that does not overlap the
front gradationally colored film.

4. The timepiece dial according to claim 1, wherein

a backing colored film, which is colored with a
backing coloring material, is formed on the back
surface of the translucent substrate and a back
surface of the back gradationally colored film,
and

in a plan view seen from a direction orthogonal to
the front surface of the translucent substrate, the
timepiece dial includes a region where the front
gradationally colored film and the back grada-
tionally colored film are not provided, and the
backing colored film is provided.

5. The timepiece dial according to claim 1, wherein

a backing colored film, which is colored with a
backing coloring material, is formed on the back
surface of the translucent substrate and a back
surface of the back gradationally colored film,
and

abase material is bonded on a back surface side
of the backing colored film.

6. The timepiece dial according to claim 1, wherein

a through hole is formed in a center of a plane of
the translucent substrate, and

the front gradationally colored film and the back
gradationally colored film are formed by grada-
tionally coloring the front surface and the back
surface concentrically about the through hole
such that color becomes lighter from an outer
periphery toward the center of the translucent
substrate.

7. The timepiece dial according to claim 1, wherein

a through hole is formed in a center of a plane of
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the translucent substrate, and

the front gradationally colored film and the back
gradationally colored film are formed by grada-
tionally coloring the front surface and the back
surface concentrically about the through hole 5
such that color becomes lighter from the center
toward an outer periphery of the translucent
substrate.

8. The timepiece dial according to claim 6, wherein 10

an inner peripheral edge of the back gradation-

ally colored film is positioned at an intermediate
position between the through hole of the trans-
lucent substrate and an outer peripheral edge of 15
the translucent substrate or positioned inward
from the intermediate position, and

an inner peripheral edge of the front gradation-

ally colored film is positioned outward from the
intermediate position. 20

9. The timepiece dial according to claim 1, wherein

the back gradationally colored film is provided in
a linear shape with a constant width dimension, 25
the front gradationally colored film is provided in
a linear shape with a constant width dimension,
and
a width dimension of the front gradationally co-
lored filmis smallerthan awidth dimension ofthe 30
back gradationally colored film, and the front
gradationally colored film and the back grada-
tionally colored film are provided in an overlap-
ping manner.
35
10. The timepiece dial according to claim 1, wherein
the back gradationally colored film and the front
gradationally colored film are formed through coat-
ing or inkjet printing.
40
11. The timepiece dial according to claim 4, wherein
the backing colored film is formed through coating or
ink jet printing.

12. The timepiece dial according to claim 1, wherein 45
the translucent substrate is made of mother-of-pearl.

13. The timepiece dial according to claim 1, wherein
the translucent substrate is a substrate made of
polycarbonate. 50

14. A timepiece comprising:
the timepiece dial according to claim 1.

55
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FIG. 6
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