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WATCH DIAL PLATE STRUCTURE 

T_he present invention relates to a watch dial plate 

structure, and more particularly to, but not exclusively 

to, a watch dial plate structure abundant in ornamental 

effect, using an electro-optical coloring thin film device 

such as an electrochromic device or a liquid crystal 

device. 

Watches haveoeen increasing the ornamental effect as 

an important factor these days, and various watches 

abundant in ornamental effect have been developed. As for 

the ornamental effect of watches, a dial plate has a larger 

15 weight. For example, the metal surface of dial plate is 

engraved or patterned in a great var1ety. 

To give a change to such plane decoration as described 

above, some recent watch dial platE?S have thz-ee-dimensional 

decoration utilizing an electro-optical coloring display 

20 device such as a liquid crystal device or an electrochromic 

device, as disclosed in Japanese Laid-open Utility Model 

Application No. 55-177690. The application discloses a 

watch display plate in which hands are indicated by a 

liquid crystal device and a three-dimensional pattern is 
25 engraved in the form of hahds over the entire panel glass 

surface so that the hands look three-dimensional. 

The electro-optical display device such as the liquid 

crystal device or the electrochromic device used in the 

above~described conventional watch time indication plate, 

30 however, was for indicating the hands themselves, so that 

a weight was placed on its function rather than the 

ornamental effect. Therefore, there were limitations of 

the ornamental effect. 

35 It is, therefore, an object of the present invention to 

provide a watch dial plate structure abundant in three­

dimensional ornamental ef feet, fully utilizing the 
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characteristic§ of an electro-optical display device s·uch 

as the liquid crystal device or the electrochromic device. 

The above object of the present invention can be 

achieved by a first watch dial plate structure comprising: 

a metal dial plate base a surf ace of which is coated 

with a color coat; 

an electro-optical coloring thin film device located 

above the surf ace of the dial plate base and arranged to 

become colored or uncolored according to an electric 

10 signal; and 

a transparent glass plate located above the electro­

optical coloring thin film device and having a time 

indication scale thereon. 

Further, the above object of the present invention can 

15 also be achieved by a second watch dial plate structure 

comprising: 

a metal dial plate base having a time indication scale 

formed on a peripheral p~rtion of ~ surface thereof; and . 

an electro-optical coloring thin film device located in 

20 an area excluding the peripheral portion above the surface 

of the dial plate base and arranged as to become colored or 

uncolored according to an electric signal. 

The first watch dial plate structure of the present 

invention shows such an indication that when the electro-

25 optical coloring thin film device is in an uncolored state, 

the time indication scale on the transparent glass plate 

looks as suspended over the background of the dial plate 

base coated with the color coat. 

When the electro-optical coloring thin film device is 

30 colored, the time indication scale on the transparent glass 

plate is shown over a different background color, providing 

an indication completely different in appearance from that 

in the uncolored state of the electro-optical coloring th~n 

film device. 

35 Since the transparent glass plate is located above the 

electro-optical coloring thin film device and the watch 

hands are above the transparent glass plate, the watch 

I 
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hands and time filhdication scale can be visually recognized 

clearly without being affected by the coloring of the 

electro-optical coloring thin film device. 

Further, the second watch dial plate structure .of the 

S present invention is so arranged that the electro-optical 

coloring thin film device is placed in a region at least 

excluding the time indication scale on the surface of dial 

plate base. Accordingly, the time indication scale formed 

on the dial plate base can be always directly observed 

10 regardless of the colored state or the uncolored state of 

the electro-optical coloring thin film device. 

When the electro-optical coloring thin film device is 

colored, the dial plate is locally colored, providing an 

indication completely different in appearance from that in 

lS the uncolored state of the electro-optical coloring thin 

film device. 

Fig. 1 is a cross-sectional view to show a first 

embodiment of watch dial plate structure according to the 

20 present invention; 

Figs. 2A-2E are exploded plan views to show constituent 

members in the watch dial plate structure of the first 

embodiment; 

Fig. 3 is a perspective view, partly in section, to 

2S show the structure of an electrochromic device used in the 

watch dial plate structure of the first embodiment; 

Figs. 4A and 4B are front views to show a watch in 

which the watch dial plate structure of the fir.st 

embodiment is incorporated, wherein Fig. 4A shows an 

30 uncolored state of the electrochromic device and Fig. 4B a 

colored state of the electrochromic device; 

Figs. SA and SB are front views to show a second 

embodiment of watch dial plate structure according to the 

present invention; and 

3S Figs. 6A and 6B are front views to show a third 

embodiment of watch dial plate structure according to the 

present invention. 

.1-.. 
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Embodiments of watch dial plate structure according to 

the present invention will be described with reference to 

Fig. 1 to Fig. 6B. 

Fig. 1 to Fig. 3 show the first embodiment of the 

present invention, in which a dial plate base 1 is made of 

a metal such as brass and in which a color coat, e.g., a 

white coat, and a clear lacquer layer 2 .is layered on the 

surface of dial plate base 1. The color coat and clear 

10 lacquer layer 2 is produced in such a manner that the color 

coat and the clear lacquer are successively applied onto 

the entire surf ace of dial plate base and the surf ace of 

clear lacquer layer is polished to become plane. A lower 

glass substrate 3 is bonded through an adhesive to the 

15 color coat and clear lacquer layer 2. 

A lower transparent electrode layer 4 is layered on the 

upper surface, i.e., on the top surface of the lower glass 

substrate 3 by the . thin film forming technology, for 

example by the vapor deposition. A lower electrochromic 

20 layer 5, a solid electrolyte layer 6 and an upper 

electrochromic layer 7 are successively laminated over the 

lower transparent electrode layer 4 by the thin film 

forming technology. An upper transparent electrode layer 

8 is layered on the upper electrochromic layer 7, and the 

25 upper transparent electrode layer 8 is attached to a back 

surface of an upper glass substrate 9 by the thin film 

forming technology. 

An electrochromic device is constituted by the lower 

transparent electrode layer 4, lower electrochromic layer 

30 5, solid electrolyte layer 6, upper electrochromic layer 7 

and upper transparent electrode layer 8. The 

electrochromic device 4-8 becomes colored in blue in 

accordance with an electric current signal applied to one 

transparent electrode layer 4 or 8, while it becomes 

35 uncolored in accordance with an electric current signal 

applied to the other transparent electrode layer 8 or 4. 

A coloring density is determined by an applying time of the 

_ j ___ _ 
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electric current signal and the amplitude of the signal. 

When the electric current signal is interrupted in a 

colored state, the colored state is kept for a long time. 

Fig. 2B and Fig·. 20 show a lead electrode· Sa for the upper . 

5 transparent electrode layer 8 and a lead electrode 4a for 

the lower transparent electrode layer 4, respectively. 

A very thin transparent glass plate 10 with time scale 

is bonded to the upper glass substrate 9, and a metal hour 

scale 11 and a metal minute scale 12 are formed on the 

10 surface of the time-scale transparent glass plate 10. 

These hour scale 11 and minute scale 12 shine golden. 

A through hole 13 is bored through the center from the 

dial pl~te base 1 to the transparent glass 10, and a watch 

hand shaft is set in the through hole 13. A dielectric 

15 coating 14 is given over the inner circumferential surface 

of the through hole 13 and the outer circumferential 

surf ace · of the entire dial plate s_tructure. Als_o, a 

positioning notch 15 is cut on the outer circumference of 

each of the dial plate base 1, the lower glass substrate 3, 

20 the upper glass substrate 9, and the transparent glass 

plate 10. 

Dial plate legs 16 are provided to project from the 

back surface of dial plate.base 1. The· dial plate legs 16 

are fixed on the watch main body not shown, whereby the 

25 dial plate base 1 is mounted on the watch main body. The 

thickness of the lamination of from the dial plate base 1 

to the transparent glass 10· is determined to be 

approximately equal· to that of ordinary dial plates. 

The dial plate structure as so arranged is incorporated 

30 in a watch, which has a coloring push button 17 and a color 

fading push button 18, as shown in Figs. 4A and 4B. The 

electrochromic device 4-.-8 becomes colored when the coloring 

push button 17 is pressed, while it becomes uncolored when 

the color fading push button 18 is pressed. 

35 The operation of the first embodiment is next 

described. 

When the electrochromic device 4-8 is in an uncolored 
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state, the hour scale 11 and minute scale 12 on the time 

scale transparent glass plate 10 are three-dimensionally 

observed as suspended and shining golden over the 

background of the color coat layer 2 on the dial plate base 

5 1~ 

If the coloring push button 17 is depressed in this 

state for a certain time period~ for example for ten 

seconds, the electrochromic device 4-8 becomes 

gradually colored in blue with sufficient density as shown 

10 in Fig. 4B. The coloring changes the background color 

behind the hour scale 11 and minute scale 12. That is, the 

time and minute scales are observed at high contrast over 

the background of dark blue electrochromic device 4-8. 

Thus, the indication in the colored state is completely 

15 different in appearance from that in the uncolored state of 

the electrochromic device 4-8. Such a colored state is 

· kept for a long time unless the color fading push button 18 

is depressed. 

If one wants to stop the coloring of the electrochromic 

20 device 4-8, the electrochromic device 4-8 can r~turn into 

the uncolored state by pressing the color fading push 

button 18 for a certain time, for example for about five 

seconds. 

The coloring density of electrochromic device 4-8 can 

25 be adjusted by changing the pressing time of the coloring 

push button 17 or the pressing time of the color fading 

push button 18. Then, for example, if the coloring push 

button 17 ·is pressed for a relatively ·short time, the 

electrochromic device 4-8 becomes colored at low density or 

30 in a pale color, · so that a· synthetic color of the color 

coat layer 2 and the electrochromic device 4-8 can be 

observed. 

The coloring of electrochromic device 4-8 is effective 

not only when the ornamental.atmosphere of watch is desired 

35 to be changed, but also when the reflection of sun light 

from the color coat layer 2 is too bright. Further, since 

the scale transparent glass plate 10 is located above the 

•..• 1. 
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electrochromic device 4-8 and the watch hands 19 are 

located above the scale transparent glass plate 10, as 

shown in Figs. 4A and 4B, the watch hands 19 and the time 

indication scales· ll, ·12 can be always. clearly visible 

5 without being affected by the coloring of electrochromic 

device 4-8. 

The first embodiment as described above was so arranged 

that the hour scale 11 and minute scale 12 were formed on 

the time scale transparent glass plate 10 and the upper 

10 transparent electrode layer 8 was formed on the back face 

of the upper glass substrate 9. The present invention, 

however, is not limited to the above embodiment, but may be 

modified such that the transparent glass plate 10 and the 

upper glass substrate 9 are made integral as a single glass 

15 plate and that the hour scale 11 and minute scale 12 are 

formed on the top surface of the common glass plate while 

the·upper transparent electrode layer 8 is on the back face 

thereof. 

Fig. SA shows the second embodiment of the present 

20 invention, in which a color coat such as a white coat is 

applied onto the surf ace of a metal dial plate base 1 and 

in which an hour scale 11 composed of numerals and lines is 

printed on a peripheral portion of the dial plate base 1 

coated with the color coat. The dial plate base 1 with the 

25 hour scale 11 is coated with clear lacquer, and the clear 

lacquer. surface is polished to be plane. Layered on the 

clear lacquer surf ace is an electrochromic device 4-8 as 

constructed in the same manner as the electrochromic device 

in the first embodiment. The electrochromic device 4-8 in 

30 the second embodiment is layered only in the central area, 

avoiding the peripheral portion of dial plate base 1 where 

the hour scale 11 is provided. 

The electrochromic device 4-8 of such structure can be 

formed for example by laminating all layers 4-8 of from the 

35 lower transparent electrode layer 4 to the upper 

transparent electrode layer 8 only on the central area of 

dial plate base 1 as described, or by laminating the lower 
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transparent electrode layer 4 and upper transparent 

electrode layer 8 only in the central area of dial plate 

base 1 and laminating the other layers of lower 

electrochromic:: layer 5, solid electrolyte layer 6 and upper 

· 5 electrochromic lay·er 7 over the entire surface of dial 

plate base 1. 

Since the present embodiment is so arranged that the 

hour scale 11 is put on the dial plate base 1, the scale 

transparent glass plate 10 in the first embodiment ·can be 

10 obviated. 

The electrochromic device 4-8 is located in the central 

area on the surf ace of dial plate base 1 as described, so 

that the hour scale 11 put on the peripheral portion of 

dial plate base 1 can be always directly observed 

15 irrespective of the colored state or the uncolored state of 

the electrochromic device 4-8. 

When the electrochromic device 4-8 is colored, the dial 

plate is locally colored in the central area, presenting an 

indication completely different in appearance from that in 

20 the uncolored state of electrochromic device 4-8. 

Fig. SB shows a modification of the second embodiment, 

in which a dial plate base 1 is rectangular, an hour scale 

11 is put on a peripheral portion of dial plate base, and 

an electrochromic device 4-8 is layered in a rectangular 

25 central area surrounded by the peripheral portion. The 

electrochromic device 4-8 is formed in a pattern of belts. 

The other arrangement is the same as that in Fig. 4A. 
' 

Fig. 6A shows the third embodiment of the present 

invention, in which an hour scale 11 composed of numerals 

30 and lines is solid-printed or trim-printed in a peripheral 

portion of surf ace of a metal dial plate base in the same 

manner as in the second embodiment. The electrochromic 

device 4-8 is layered over the entire area excluding the 

region of the hour scale 11 on the dial plate base surface. 

35 When the electrochromic device 4-8 is in the uncolored 

state, the entire surface of dial plate base 1 can be 

observed. When the electrochromic device 4-8 is colored, 
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except for the hour scale 11 are col"ored as shown 

6A. Thus, the hour scale 11 can be observed 

the spacings in the colored electrochromic device 

Fig. 6B shows a modification of the third embodiment, 

·in which an electrochromic device 4-8 is formed in such a 

pattern that it can indicate a message such as "PEACE" in 

the colored state. The other arrangement is the same as 

that in the third embodiment. 

If the above first to third embodiments are so arranged 

that a phos_phorescence-maintaining luminous agent is 

painted on the coat surf ace of hour scale 11 on the dial 

plate base 1 or that a phosphorescence-maintaining luminous 

agent is painted instead of the coat applied onto the dial 

15 plate base 1, an ornamental effect further different in 

appearance can be attained. 

The· above embodiments employeq the fuJ.1-solid-type 

electrochromic device. as the electro-optical catering thin 

film device. The present invention, however, is not 

20 limited to it, but may also be applied to applic~tions with 

other types of electrochromic devices, liquid crystal 

devices or any devices as long as they can change the 

colored state by an electric signal. 

As seen from the above description, the present 

25 invention can provide a watch dial plate structure being 

three-dimensional and abundant in ornamental effect, in 

such an arrangemept that the time indication scale on the 

transparent glass plate can be observed as suspended over 

the backgr.ound of dial plate base coated with the color 

30 coat when the electro-optical coloring thin film device is 

in the uncolored state but that when the electro-optical 

coloring thin film device is in the colored state, the 

background color is continuously changed to present an 

indication completely different in appearance from that in 

35 the uncolored state of electro-optical coloring thin film 

device. 

Further, the watch hands and time indication scale can 
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be clearly visible without being affected by the coloring 

of electro-optical coloring thin film device. 

In another aspect of the present invention, the 

electro-optical coloring thin film· device is located in an 

5 area at least excluding the time indication scale on the 

dial plate base surface, so that the time indication scale 

formed on the dial plate base can be always directly 

observed irrespective of the colored state or the uncolored 

state of electro-optical coloring thin film device. 

10 When the electro-optical coloring thin film device is 

colored, the dial plate is locally colored, presenting an 

indication completely different in appearance from that in 

the uncolored state of electro-optical coloring thin film 

device. 

The aforegoing description has been given by way of example only and it will be 

appreciated by a person skilled in the art that modifications can be made without 
- -

departing from the scope of the present invention~ 
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CLAIMS: 

1. A watch dial plate structure having a dial plate base 

(1) and a scale portion (11, 12), characterized in that: 

an e·lectro-optical coloring thin film device (4-8) is 

located above said dial plate base (1) and is arranged as 

to become colored or uncolored according to an electric 

signal. 

2. A watch dial plate structure according to. Claim 1, 

further comprising a transparent glass plate located above 

said electro-optical coloring thin film device, wherein 

said scale portion is set on said transparent glass plate. 

3. A watch dial plate structure according to Claim 1, 

wherein said scale portion is set on the dial plate base. 

4. A watch dial plate structure according to Claim 3~ 
. . . . . . 

wherein said electro-optical coloring thin film d~vice is 

formed in a portion excluding the scale portion on the dial 

plate base. 

5. A watch dial plate structure according to Claim 4, 

wherein said scale portion is farmed on a peripheral 

portion of the dial plate base and said electro-optical 

coloring thin film device is formed in a central portion 

excluding said peripheral portion. 

6. A watch dial plate structure according to Claim 4, 

wherein said electro-optical coloring thin film device is 

formed in a predetermined pattern. 

7. A watch dial plate structure according to Claim 3, 

wherein said electro-optical coloring thin film device is 

formed to cover the entire surface of the dial plate base. 

8. A watch dial plate structure according to Claim 7, 

wherein said electro-optical coloring thin film device 
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indicates a predetermined character when colored. 

9. A watch dial plate structure according to Claim 1, 

wherein said electro-optical coloring thin film device is 

an electrochromic device. 

10. A watch dial plate structure according to Claim 9, 

wherein said electrochromic device comprises upper and 

lower transparent electrode layers and an electrochromic 

layer disposed between them. 

11. A watch dial plate structure according to Claim 10, 

wherein said electrochromic device becomes colored when a 

voltage is applied to one of said transparent electrodes 

and uncolored when a voltage is applied to the other of. 

said transparent electrodes. 

12·. · A watch dial plate structure according to Claim· 10, 

wherein said electrochromic layer comprises a lower 

electrochromic layer formed on the lower transparent 

electrode, a solid electrolyte layer on said lower 

electrochromic layer, and an upper electrochromic layer on 

said solid electrolyte layer. 

13. A watch dial plate structure having a dial plate 

base (1) and a scale portion (11, 12), ch~racterized in 

that: 

said dial plate base ( 1 ) is made of a metal and a 

surf ace of said dial plate base is coated with a color 

coat; 

an electro-optical coloring thin film device (4-8) is 

located above said surface of said dial plate base (1) and 

is arranged as to become colored or uncolored according to 

an electric signal; and 

a transparent glass plate (10) is located above said 

electro-optical coloring thin film device (4-8) and has a 

time indication scale (11, 12). 
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14. A watch dial plate structure having a dial plate 

base ( 1) and a scale portion ( 11, 12), characterized in 

that: 

said dial plate base (1) is made of a·metal and a time 

indication scale (11)· is formed on a peripheral portion of 

a surface of said dial plate base (1); and 

an electro-optical coloring thin film device (4-8) is 

located in an area excluding said peripheral portion above 

said surface of said dial plate base (1) and is arranged to 

become colored or uncolored according to an electric 

signal. 

15. A watch dial plate structure substantially as 

hereinbefore described with reference to any one of the 

accompanying drawings. 
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