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DESCRI PTI ON DI SPLAY PLATE ORI G NAL AND METHOD OF MANUFACTURI NG DI SPLAY
PLATE AND DI SPLAY APPARATUS [ Technical Field] The present invention relates
to a display plate original and a nmethod of manufacturing a display plate,
and a nethod of manufacturing a -display apparatus, and particularly to a
manuf acturing technique suitable for manufacturing a tinepiece dial. 10
[ Background Art] In general, in manufacturing a wistwatch, a desired
surface pattern (including nuneric characters, characters, tinme scales,
etc.) is formed in a predeterm ned;design on the surface of a netal plate
by 15 coating, printing or surface treatnent, and separated in a
predeterm ned shape to forma dial. The dial is then attached to a
ti mepi ece novenent, and finally set in a watch case. As a nethod of
formng the desired surface paiRESeRRPIIANt he dial, pad printing, screen
printing, offset printing, and the |like, which are described in Special
Printi mysSewy PLEPE 281 HANAKaZNTD MVBEQU ABt MANUFACTIEANG \DISABAM $UABhuppan
Kenkyusho), Introduction Special Printing (witten by Ichiro |keda, issued
by Society of Printing, EditPhflB88ctiFdR}TUSetc. are frequently used. In
these printing methods, a block copy is created by photonechani cal
technique and is wused for each print color. 25 However, the conventi onal
met hog.ofnif-af BiRGqp dial is suitable for 10 FEB 2004 form ng a great nunber
of dials having a predeterm ned design, but in nulti-kind and

smal | -quantit roduction whi ch has been recentl
q T£e §4e£gnt ynvention réiates to a display plazé original and a

/m) method of manufacturing a display plate, and a method of manufacturing a
display apparatus, and particularly to a manufacturing technique
suitable for manufacturing a timepiece dial.

10
[Background Art]

In general, in manufacturing a wristwatch, a desired surface
pattern (including numeric characters, characters, time scales, etec.) is
formed in a predetermined design on the surface of a metal plate by

15 coating, printing or surface treatment, and separated in a predetermined
shape to form a dial. The dial is then aftached to a timepiece movement,

{k) and finally set in a watch case. As a method of forming the desired
surface patterp on the dial, pad printing, screen printing, offset
printing, and the like, which are described in Special Printing ({written

20 by Kazuo Matsumoto, issued by Insatsu Shuppan Kenkyﬁsho), Introduction
to Special Printing (written by Ichiro Ikeda, issued by Society of
Printing, Editing Section), etc. are frequently used. 1In these.printing
methods, a block copy is created by photomechanical technique and is
used for each print color.

25 However, the conventional method of forming a dial is suitable for



increasingly required, the nmethod requires the creation of a platd EEB &Hén
change of the design, thereby increasing the production cost and 5
requiring nore time before the start of production. Thus it requires, at

| east, about 1 to 2 weeks before the delivery date. Particularly, a watch
provided with an original pattern has been recently increasingly required.
In this case, the nunber of the products is small enough to further

i ncrease the production cost per product, and delivery of a 10 watch havi ng
a dial having a required pattern within a short time is very difficult
because nore tinme is required for formng a plate. In displaying a
character on the dial, in sone cases, many plates are needed because five
colors or nore are required , thereby inevitably increasing the production
cost d&ndniciel ayregt tthabdeldiveralsdpiwingld Pakktetliaed yWesign,ppuating after the
formati on of each of dial shapes, nore tinme is required for positioning a
pl ur alXti-dindlaad esradmeqandi gl prod@ndicnlwirichaiashbagy redertaly requiring a
skilled worker. Furthernore, in printing on the dial, a general- purpose
pri nt imgreaapparatesiicadndhe beetbagi teguiised the husatirrexpenpiluee syyeci al

machine is. 20 required, and an installation place of the special nmachine
must brchsekangedof ddgsingignhethreekly florreasmpgastireragbichsen woptearmind dust
during an operation of the machine. In addition, the printing stop

r equi Feririergse tdfreabgforattinegstant afinrgdantionganiTéus ity epguigisd- a cl eani ng
solution, thereby requiring an environnental nmeasure and safety and 25

heal t it H8astur 88°End &P datrRly Refempy fhe rigldentardabui Pirericutastys ® FEB 2004
Accordingl , the present inpvention has been achi eved for salvin t he above

“Yor obl BT ey idse SBRA" 6F PE’ prESERE NATVERATY ORCTEIY I FERT ¥ Ya novel
“displayplate prighnal,. and methods of, vl acturd ng. 8,0L50L &Y «o
further increase the production cost per product, and delivery of a
10 watch having a dial having a required pattern within a short time is
very difficult because more time is required for forming a plate.

In displaying a character on the dial, in some cases, many plates
aré needed because five colors or more are required , thereby inevitably
increasing the preoduction cost and delaying the delivery date.

i5 Particularly, in printing after the formation of each of dial shapes,
more time is required for positioning a plurality of plates and a dial,
) and color matching, thereby requiring a skilled worker.
Furthermore, in printing on the dial, a general- purpose printing
apparatus cannot be easily used, thus an expensive special machine is
20 required, and an installation place of the special machine must be
secured, causing the need for a measure against noise and dust during
an operation of the machine. In additieon, the printing step requires
the use of a printing ink using an organic sclvent and a cleaning
solution, thereby requiring an environmental measure and safety and

25 health measures and creating a heavy incidental equipment cost.



pl ate and a display apparatus, which are capable of rapidly nﬁn@ﬁ%ﬁidmﬂ%g
a display plate having a surface pattern having a required design and a

di spl ay apparatus conprising the display plate as various display plates
such as a watch dial , which are capable of suppressing an increase in the
manuf acturing cost by a sinple work, and which are capable of decreasing
equi pnent cost. 10 Disclosure of Invention order to achieve the o a display
plate original of the present invention conprises a supporting portion
conprising a positioning structure ffarned to be positioned by engagenent

wi th another 15 nenber, a display plate shape portion forned to have a
predeterm ned positional relation to the positioning structure and having
the planar shape of a display plate to be nmanufactured, and a connecting
portion farcogdimEati Plgp Pheseits pheartpbmthes shrgpe apoirivednfegngievi@gsuppor ti ng
portion, which are integrally provided, wherein.an ink-receiving |ayer 20
i s forhedbere tiyebbamsh ased gl t¥ieecdi shithy pileaert shapetisor 4 &, pforidrol di ng
received ink droplets thereby. In the present invention, the supporting
port i arrdavavi tigrlae plpssiiighialg 30¢ HELIRds, CANRNUARCHITAPY &y IpFRM3T shape
portion conprising the ink-receiving |ayer provided on the surface thereof
are chhteceed 28 tHAFURPAREUCo AT PAY F8RPIORTt B?RIEEKI t ink jet system
printing in 10 FEB 2004 which ink droplets are ejected to the display plate
sMapeYEFOH18f 1 e SPltkPLatt PeRE D asTHii6AT MF TSEFUleHtY 2ahtfiIérth t

P Lo i 3 LYo LA S LNk N, SORAP SR ROTL O A ter

f”) display plates such as a watch dial , which are capable of suppressing
‘ an increase in the manufacturing cest by a simple work, and which are
capable of decreasing equipment cost.
10
Disclesure of Invention
In order to achieve the object, a display plate original of the
present invention comprises a supporting portion comprising a
positioning structure formed to be positiconed by éngagement with another
15 member, a display plate shape portion formed to have a predetermined
positional relation to the positioning structure and having the planar
,) shape of a display plate to be manufactured, and a connecting portion
for connecting the display plate shape portion and the supporting
portion, which are integrally provided, wherein an ink-recelving layer
20 is formed on the surface of the display plate shape portion, for holding
received ink droplets thereby.
In the present invention, the supporting pertion having the
positioning structure, and the display plate shape portion comprising

the ink-receiving layer provided on the surface thereof are connected

25 through the connecting portion to permit ink jet system printing in



appropriate print pattern can be forned on the surface of the di’isQIE\EBEZUUl'
plate without using a plate, thereby permtting the rapid nmanufacture the
di splay plate while suppressing an increase in manufacturing cost even
under conditions of nmulti-kind and snmall-quantity production. By wusing the
di splay plate original, printing and cutting of the connecting portion can
be carried out by a general-purpose snmall equipnment without 10 using a
speci al | arge manufacturing equi pnment, and thus the display plate can be
manufactured in an appropriate place, thereby rapidly and flexibly
conplying with demands of customers. In the present invention, the surface
of the connecting portion is preferably |ower than the surface of the

di splay plate shape portion. 15 In the present invention, since the

surf agricedf ihhelrepdachiai@jpotdd @n tise Howwayt pianet Aieapeupdadenodn tthe di spl ay
pl ate shape portion, it 1is possible to decrease a danage such as a defect,
peel i hgsisswel tHengodiiomirgr shfwedupal tadinpeomit heepsuatfianecfinddasglawer | ayer
structure below the printed pattern at the edge of the display plate shape
porti phateven dnrtiRp tbetddanngetivg poriestaftgrporinicomg. t feemmfesentani nvent i on,
the ink-receiving layer is preferably not fornmed on the positioning

st r uctpprm@prizie heigr eseistrni parerei trrmedi ercghe arifpafe rrécelievidagpliadyer is not
formed on the positioning structure, it is possible to decrease the 25
possi bidtet yigloutetdrp ot 2Ry ttherenygagerdhinpréei sadd snutpetyYesPEi oni ng 10
FEB 2004 structure due to the thickness of the ink-receiving |ayer, thereby
posi t FishidAgP 1 ePHR SSpriElt ep FuRRF =S Rie 2P ot 6R° il B HIVGRCHHEEP STV, I n the
present invention referably, a coating layer is forned on the surface of

““Ythe dFBt I SERULEH Bt O o dnE A hAPBEE Prghction BV

using the display plate original, printing and cutting of the connecting
portion can be carried out by a general~purposé small equipment without

10 using a special large manufacturing equipment, and thus the display
plate can be manufactured in an appropriate place, thereby rapidly and
fleXibly complying with demands of customers.

In the present invention, the surface of the connecting portion is
preferably lower than the surface of the display plate shape portion.

15 In the present invention, since the surface of the connecting
portion is lower than the surface of the display plate shape portion, it
is possible to decrease a damage such as a defect, peeling, swelling in
a printed pattern on the surface and a lOWe; layer structure below the
printed pattern at the edge of the display plate shape portion even by

20 cutting the connecting portion.

In the present invention, the ink-receiving layer 1s preferably not
fofmed on the positioning structure.

In the present invention, since the ink-receiving layer is not
formed on the positioning structure, it is pessibkble te decrease the

25 possibility of deteriorating the engagement precision of the positioning



5 layer is formed on the surface of the coating |ayer, the ink-réecdi GEBg2004
| ayer being transparent or semtransparent. In the present invention, since
the ink-receiving layer is formed on the coating |ayer, and the
ink-receiving layer is transparent or semtransparent, the color tone, the
texture, etc. of the coating |layer 10 can be observed through the

i nk-receiving layer, and thus the color tone, the texture, etc. of the
printed pattern formed by adhering ink droplets can be set in a wde
range, thereby widening a variation of. appearance designs of the display
pl ate, and increasing the expression power of the display plate. Also, the
surface of the coating |layer can be fornmed 15 with a color tone suitable
for, for exanple, printing a white color (unpatterned) to inprove the

col or bnghpuopehiey tofthehehipkhat e dfpelid enk-regadvidyelagpr otduriebil ity of the
col or tone, whereby the color tone and pattern having high quality can be
f or medosiltiobirey phestEnplanwéate Ghapt e rpdwi Wi bniigh seregésinme preferably 20
conprises a through hole formed in the supporting portion. In the present

i nvent i on, Irsithe epaeentpdoiventiving g pdiet tloly . compritses laver Hisobgimedobre,
positioning can easily be perforned with high precision by sinple

posi t Honisngtarsans Bechliog ag platel ahanseppridsentandnemttpbnEeoril virg he
ink-receiving layer conprising a_J--~ porous surface, in some cases, the

i k- r SRy of FRFE P B 1§83 ° 1 0 FER P00 trtcdr i e h%“&'ﬁ’?@eh‘i’@’i’ absor bency
for the ink droplets. The display plate original of the present invention

i s prEPECaPTRI FEITRATT YoM & THAPEFPEGERtrate. By using the shaped
substrate,_i.e. t he substrate havin _Eredeterm nﬁ%outer shape, a

“Ycommon posit ¢ B?uprfﬁsgnt lB"%‘?tl&ﬁ apPara ARG G 0o &% rif&PEY e can he

Ordlrgﬂ-%LX cog%lhg layer, and the ink-receiving layer is transparent or

semitransparent, the color tone, the texture, etc. of the coating layer

10 can be observed through the ink-receiving layer, and thus the color tone,
the texfure, etc. of the printed pattern formed by adhering ink droplets
can be set in a wide range, thereby widening a variation of appearance
designs of the display plate, and increasing ﬁhe expression power of the
display plate. &alsao, the surface of the coating layer can be formed

15 with a color tone suitable for, for example, printing a white éolor
(unpatterned) to.improve the coloring property of the printed pattern
and the reproducibility of the color tone, whereby the color tone and
pattern having high‘quality can be formed.

"In the present invention, the peositioning structure preferably

20 cbmprises a through hole formed in the supporting portion.

In the present invention, since the positioning porﬁion comprises a
through hole, positioning can easily ke performed with high precision by
simple positioning means such as a pin .

In the present invention, with the ink-receiving layer comprising a

25 porous surface, in some cases, the ink-receiving layer comprises a



and thus the display plate shape portion can be easily handl ed ih & k&EB 2004

printing step and the step of cutting the connecting portion, thereby

decreasi ng the manufacturing cost. A nmethod of nmanufacturing a display

pl ate of the present invention 10 conprises: processing an original plate

including a supporting portion conprising a positioning structure forned

to be positioned by engagenent w th another nenber on the basis of the

positioning portion to forma display plate shape portion having the

pl anar shape of a display plate to be manufactured and a connecting

portion for connecting the display 15 plate shape portion to the supporting

portion; formng an ink-receiving |ayer on the surface of the display

pl ate shape portion; ejecting and adhering a plurality of ink droplets to

t he | pkedar@aRi hdviggl IB@r aldbrblecy Basitheoini Beogesist i oni ng structure to form

a surface pattern corresponding to a desired i mage pattern; and cutting the

connect i Ngrae2@iperdyl phatted ospianate the hespitaynpéatien i ptrhgemabegent

invention, the ink-receiving |ayer is preferably not fornmed on the

posi t Eomiedgf stor acthaped $ubstthecepr eBentsingwdat slapedt hbsspaface. of, t he

connecting portion is preferably |ower than the display plate shape

porti bire s@bstmteheagngsernredetaninioh ocutdre shapge apadnronnpdss themifngr abl y i nput

to 10 FEB 2004 a conputer or forned in the conputer, output data is forned

Wit h Jberexpordenteshbliegn ¢loBEet R ectdat acaboPr exgdnetidg tod-he i nage

pattern and the position data corresponding to the display plate shape

por t i ¥t ShEF REniIsRIRE RIAPUINABELRP I BN PReP T GRpLt B 2RE S P i et 5
_printing apparatus whjch caqﬁfrint a Eredeternined pattern bX %iecting t he
)i nk dPOBELES SARB A ERS AP o FBFYo B iCOMIRTIBY RETGAYEmERESSAY h

decreasing the manufacturing cost.
A method of manufacturing a display plate of the present invention
10 comprises: processing an original plate including a supporting portion
comprising a positioning structure formed to be positioned by engagement
with another member on the basis of the positioning portion to form a
display plate shape portion having the planar shape of a display plate
to be manufactured and a connecting portion for connecting the display
15 plate shape portion to the supporting portion; forming an ink-receiving
layer on the surface of the display plate shape portion; ejecting and
) adhering a blurality of ink droplets to the ink-receiving layer on the
basis of the positioning structure to form a surface pattern
corresponding to a desired image pattern; and cutting the connecting
20 portion to separate the display plate.
In the present invéntion, the ink-receiving layer is preferably not
formed on the positioning structure.
In the present invention, the surface of the connecting portion is
preferably lower than the display plate shape portion.

25 In the present invention, the image pattern is preferably input to



the positioning structure so that the ink jet printing apparatus 1d) F&Bi &}
according to the output data to formthe surface pattern on the display

pl ate shape portion with the positioning structure engaged with 10 the
positioning portion. In the present invention, an appropriate inmage pattern
can be printed on the display plate shape portion according to the desire
manuf acturer or a custonmer by the i t printing apparatus w thout using a
conventional plate, whereby an increase in the manufacturing 15 cost can be
prevented even in small-quantity pregduction, and the display plate can be
rapidly manufactured with the desired printed pattern. In addition, the
printed pattern is positioned relative to the display plate shape portion
by using the position data input fromthe conputer, and thus a positioning
wor k ganmpaisid yr hpreadriredheuiongdurdmg prtpotidega20s dekyedyichgagi ng t he
positioning structure wth the positioning portion the ink jet printing
appar aturgspdrhiened\peaivesrd e getoompt edath ycofresprndivog kbo, the irdgepr esent

i nvention, position and shape data of the display plate shape portion is
pr ef epatiseyn iamguthe @ob heicwofprt eprosppotimedte rrhehdi sP3ag orsee?haps t hat t he

i mge data i s superposed on the display plate shape | 1 0 FEB 2004

di spl eopgdomre thandmds| heofuthi: gokd tfirem tsdogiraper dat artie 3ttt he position
data in correspondence with the el ectronic data corresponding to the image
pat t rHntiny R RS et hnGRMPrHR 2t REFYSEEFHINGA RAFTEETBIPY Ra®Tidde pattern

can he forned by superposing the desired i mage pattern on the,tpositi on
_ the ink droplets and which can perform pesitioning by engagement with

x”) the positioning structure so that the ink jet printing apparatus is
driven acceording to the output data to form the surface pattern on the
display plate shape portion with the‘positioning structure engaged with

10 the positioning portion.
In the present invention, aﬁ appropriate image pattern can be
printed on the display plate shape portion according to the desire of a
manufacturer or a customer by the ink jet printing apparatus without
using a conventional plate, whereby an increase in the manufacturing
15 ¢ost can be prevented even in small-quantity production, and the display
plate can be rapidly manufactured with the desired printed pattern. In

) addition, the printed pattern is positioned relative to the display
plate shape portion by using the position data input from the computer,
and thus a positioning work can easily be carried out during printing

20 only by engaging the positioning structure with the positioning portion
of the ink jet printing apparatus, thereby avoiding complexity of the
work.

In the present invention, position and shape data of the display
plate shape portion is preferably input to the computer or formed in the

25 computer so that the image data is superposed on the display plate shape



and shape data, and thus the printed pattern corresponding to thel ilnkg8 2004
pattern can be formed in the desired size at the desired position according
to the desire of the worker in the manual nethod superposing both patterns,
and formed the desired size at the desired 10.position previously set
under predeterm ned conditions in the automatic nethod of superposing both
patterns. Furthernore, printing can be perforned after the superposed
state is recognized, and thus the finished state can be previously
estimated, thereby manufacturing a display plate according to demand. 15
In the present invention, a first inmge conponent and a second i nage
conponent, which are separately obtained or forned, are preferably

super posed and synt hesi zed by the conputer to formthe inmage pattern. In

t he paesAnRied BEEBhé MWAs1iSIidICEhamoni tignnahd ishage dpas trer food thhe printed
pattern of the display plate is formed by superposi ng and 20 synt hesi zi ng

t he fpésitibiadgeachimonesipoatichdehei gecbatkliepagmmiecodganent respshdiggt he
conputer, one or a plurality of shaped patterns can be superposed on any
ot her tdegier thgeapdteremnt 0 easily edit the printed pattern of the display

pl ate. For exanple, in manufacturing a tinepiece dial as the display

pl ate, a fimche gnaksepatiheerticonpriesbogtdometaiteadt 28echmgacraitsrhior tine

di spl ay, other characters, scales, |ogos, etc. is 10 FEB 2004 previously
sét asant he Sdrapdbypatpemesighdha Redordtimgee pPatterm onclpPPaitHgra picture
or the like as any desired pattern is superposed on the shaped pattern so
t hat #ife shiRnrete partettsorhs Raipfes PREFBecoFE6FPRITING % EBF P28  oper at i on.

x“) pattern can be formed in the desired size at the desired position
according to the desire of thelworker in the manual méthod of
superposing both patterns, and formed in the desired size at the desired

10 position previously set under predetermined conditions in the automatic
ﬁethod of supérposing both patterns. Furthermore, printing can be
performed after the superposed state is recognized, and thus the
finished state can be previously estimated, thereby manufacturing a
display plate according to demand.

15 In the present invention, a first image componént and a. second
image component, which are separately obtained or formed, are preferably

,) superposed and éynthesized by the computer to form the image pattern.

In the present invention, since an original image patterﬁ of the
printed pattern of the display plate is formed by superposing and

20 synthesizing the first image component and the second image component
using the computer, one or a plurality of shaped patterns can be
superposed on any other desired pattern to easily edit the printed
pattern of the display plate. For example, in manufacturing a timepiece
dial as the display plate, a functional pattern comprising numerical

25 characters for time display, other characters, scales, leogos, etc. is



[

In the present invention, preferably, the position and shape datg (Jqffg %Pll'
di splay plate shape portion is input to or forned in the conputer, ‘and the
first i mage conponent and the second i mage conponent are superposed on and
synt hesi zed with the display plate shape fornmed based on the position and
shape data to formthe i mage pattern and the 10 position data in
correspondence with the electronic data corresponding to the inmage
pattern. A nmethod of manufacturing a display apparatus of the present
invention conprises: formng a displ@ay plate by the nmethod of

manuf acturing a display plate; and incorporating the display plate in 15
an apparatus. In this case, preferably, the steps for the formation of the
i nk- receiving layer on the original plate are carried out in a

manuf pacdwirhnly spt ace tBecihaped getoeyn,, asdich theomitiyg: paktpirate is transferred
to a sales base such as a sales center or a store so that the inmage

pat t eremp2@sirgy hopiguirercs¢hectidkd a9 ahhedesdlred faasern andsypeirnesargons al so
performed in the sales base. A display plate original of the present

i nventhorhéizesl phetaabove-thdesEre bethtedneittget idnthndiirg errelieabteretli mepi ece
dial. A display plate original of the present invention has the above
descr¥beadsvorst errdtémrand is used as a date dial of a tinepiece.. 1 0 FEB
2004 10 A display plate original, of the present invention has the above-
descri bed TohBe MICEPHN 1aKertisnu Gt aebd YdaoPoskddR™ A% sB#P<a dPFRrepi ece. In
the present invention, the tinepiece dial, the date dial permtting

di spl ¥y tBF H&PEIY bt gH 3R W HAGH? priovPRied t8nt HE BTl Ghe computer,

f‘) and the first image component and the second image component are

superposed on and synthesized with the display plate shape formed based
on the position and shape data to form the image pattern and the
10 position data in correspondence with the electronic data corresponding
to the image pattern.
A method of manufacturing a display apparatus of the present
invention comprises: forming a display plate by the method of
manufacturing a display plate; and incorporating the display plate in

15 an apparatus.

In this case, preferably, the steps for the formation of the ink-
receiving layer on the original plate are carried out in a manufacturing
place such as a factory , and the original plate is transferred to a
sales base such as a 5ales center or a store so that the image pattern

20 is formed or selected in the sales base, and printing is alsc performed
in the sales base.

A display plate original of the present invention has the above-
described construction and is used as a timepiece dial.

A display plate original of the present inwvention has the above-

25 described construction and is used as a date dial of a timepiece.



5 the day-of-week dial permtting display of day of the week throggwgtﬁe 004
w ndow provided on the dial is formed by using the display plate origi a?
havi ng the above construction to permt the formation of an appropriate
printed pattern on the surface of the watch display plate w thout using a
conventional plate, whereby the watch dial, the date 10 dial of a watch, or
t he day-of-week dial of a watch can be easily and rapidly nmanufactured
whi | e keepi ng down the manufacturing cost even under conditions of

mul ti-kind and small-quality prodgc{q’ on. [Brief Description of the

Drawi ngs[ 15 Figs. 1(a) to (d) are plan views of a display plate original
and state in which 1J printing is perforned on the display plate original,
illustrating the steps of a process for nmanufacturing a display plate
original inaspnydangse: weifian enbadi gReEnOfinbleriphesantne mwRELoN. Fi gs.
2(a) to (d) are sectional views of a display plate original 20 and a state
i N whigedrrlidePreohitii@ri Gn RAAT O Neek G & haydéspleay qil-at 6f Otigddgiakes.
illustrating the steps of the process for, manufacturing a display plate
ori ginal im abeqrdaace iwéidtibhe thaneirepbedi meat, afhet e prAsent i nventi on.
Fig. 3 is a schematic block diagramillustrating the schematic 25

St r uctenme t ofngadprrlayi oy dapparthtrosg erwingkw |elovpdeditonnghe 80aFEBr2004 11
Figs. 4(a) and (b) are schematic block diagranms illustrating the
conporentisy s -exdngh el tegmi tnaf dorley g dawweifsthvmatvehk usirageh feedi spl ay
plate original of the enbodi nent of the present invention. is a schematic
dr awi Higdse HawEtdecalP ythsh 8 hd saferadithmys s theetisphaedileFag step 1 for

formng printing data in accordance with
original having the above construction to permit the formation of an

appropriate printed pattern on the surface of the watch display plate

without using a conventional plate, whereby the watch dial, the date
10 dial of a watch, or the day-of-week dial of a watch can be easily and

rapidly manufactured while keeping down the manufacturing cost even

under conditions of multi-kind and small-quality production.

[Brief DPescription of the Drawings]
15 Figs. 1(a} to (d) are plan views of a display plate original and a
state in which iJ printing is performed on the display plate original,
: ) illustrating the steps of a process for manufacturing a display plate
original in accordance with an embodiment of the present invention.
Figs. 2(a) to (d) are secticnal views of a display plate original
20 and a state in which IJ printing is performed on the display plate
original, illustrating the steps of the process for manufacturing a
display plate original in accordance with the same embodiment of the
present invention.
Fig. 3 is a schematic block diagram illustrating the schematic

25 structure of a printing apparatus for ink jet printing.



the embodinent. Fig. 6 is a schematic drawi ng schematically showihd &BR 2004
editing screen in editing step 2 for formng printing data in accordance
with the enbodinent. 10 Fig. 7 is a schematic drawing schematically
showing an editing screen in editing step 3 for formng printing data in
accordance with the enbodi nent. [Best Mde for Carrying Qut the Invention]
15 A display plate original, a nethod of manufacturing a display plate,

and a nmethod of manufacturing a display apparatus in accordance with an
enbodi ment of the present inventiqon,wll. be described in detail below
with reference to the attached drawmngs. Figs. 1(a), (b) and (c) are
drawings illustrating the steps for 20 manufacturing a display plate
original in accordance with an enbodi nent of the present invention, Fig.
1(d) is a digeM Air) khdisthd atingchdraatdtablecki diagmheh ipiustnatgng Sheger f or med on
the display plaLe original for a watch (d) are sectional views illustrating
Lhe stemsneots espomdrhgs t doFimgmuiiftaritg § dyistwasplectsiivelghe difplEFEB 2004 12
As shown in Figs. 1(a) and 2(a), positioning pilot holes 11 are fornmed at
pr edertatini netbipedidfi ohs, enppefmangbbd tha rpiveeperinyhefiene shaped substrate 10.
The shaped substrate 10 can be fornmed by using any desired material, for
exanpl e, Vv&¥9-obstsnet athepritesrafing apienaiicollst aiaiegsarsedefindr ass, ni ckel
silver, and the like, hard plastic plates, ceramc plates. As shown in the
dr5awi ﬁ@rsa,enthré eﬁi”éﬁ&r ngﬂef‘bxf fopping printing data in accordance with

the embodiment.

Fig. 6 is a schematic drawing schematically showing an editing
screen in editing step 2 for forming printing data in accordance with
the embeodiment.

10 Fig. 7 is a schematic drawing schematically showing an editing
screen in editing step 3 for forming printing data in accordance with

the embodiment.

[Best Mode for Carrying Out the Invention]

15 A display plate original, a method of manufacturing.a display plate,
and a method of manufacturing a display apparatus in accordance with an
embodiment of the present invention will be described in detail below
with reference to the attached drawings.

Figs. lila), (b} and (¢) are drawings illustrating the steps for

20 manufacturing a display plate original in accordance with an embodiment
of the present invention, Fig. 1(d) is a arawing illustrating the state
in which printing is performed on the display plate original for a watch
dial, and Figs. 2(a} to (d) are sectiqnal views illustrating the steps
corresponding to Figs. 1l(a}) tec (d), respectively.

25



shaped substrate 10 is preferably a substantially rectangul ar shfpf FER 2004
order to inprove the handling property and positioning property. For

exanpl e, the substrate generally has a 40-mm square shape having a 10

t hi ckness of about 0.35 nn. The pilot holes 11 constitute a positioning
structure for positioning the shaped substrate and preferably conprise a
plurality of holes. In this enbodinent, a pair of the pilot holes 11 is
formed at the diagonal positions in the marginal portion of the shaped
substrate 10. The pilot holes 11 arg easily be fornmed by, 15 for exanpl e,
press stanping. In this state, as shown in Fig. 2(b), in some cases,
support legs 15 are attached to the central portion of the back of the
shaped substrate 10 to project therefrom for fixing a watch dial to the
base 20 plmt eh®in anmvgnenta)Wahd 2 (4 | lpobetdesayifaedt lraties .11Theesupport | egs
15 are inserted into nounting holes, which are not shown in the draw ngs
and f ost¥ed dapeekdaarrihed postatibad) posiddabhg 0f thheepipiairyhet @s 11, and
fixed to project fromthe back the shaped substrate 10 by a method such as
poi nt shepledi Nipstrdte 40 cagdei shaphd clubancitee 0 errgage Miembed byuetimgeay 5 | S
provided for fixing the watch dial described below to the novenent 10 FEB
2004 dFifedmasruindl efomteapmale, adirdsiy endtay ewlates priowldeéduon t he back),
support |l egs 15 need not be provided. Next, predeterm ned processes are
carri ggriniessontede bhagrednbokibstyvere A0t Ghet hikehabisl plattie Pbrirati on
positions of the pilot holes 11. One of the processes conprises formng
ci r cu¥sApnyy Plargs-s APHghgyy in the drawings, the planar shape of the

f‘). shaped substrate 10 is preferably a substantially rectangular shape in
order to improve the handling property and positioning property. For
example, the substrate generally has a 40-mm square shape having a

10 thickness of about 0.35 mm. The pileot holes 11 constitute a positioning
structure for positioning the shaped substrate 10, and preferably
comprise a plurality of heles. In this embodiment, a pair of the pilot
holes 11 is formed at the diagonal positions in the marginal portion of
the shaped substrate 10. The pilot holes 11 are easily be formed by,

15 for example, press stamping.

In this state, as shown in Fig. 2(b), in some cases, support legs
15 are attached to the central portion of the back of the shaped
substrate 10 to project therefrom, for fixing a watch dial to the base
20 plate of a movement which will be described later. The support legs 15
are inserted into mounting holes, which are not shown in the drawings
and formed based on the formation positions of the pilet holes 11, and
fized to project from the back of the shaped substrate 10 by a method
such as point welding . In a case in which another engagement structure

25 is provided for fixing the watch dial described below to the movement



10b in the central portion of the shaped substrate 10 to form a di 8pflel 2004
pl ate shape portion 12 corresponding to the planar shape of the watch

dial, as shown in Fig. 1(b). The display plate shape portion 12 is 10
connected to a supporting portion 13 including the pilot holes 11 by tie
bars 14 serving as connecting portions. In this enbodinent, in order
securely connecting the display plate shape portion 12 and the supporting
portion 13 to hold an integral state, a plurality of the tie bars 14 are
preferably provided by formng a plygality circular-arc 15 slits in the
shaped substrate 10. In the exanple shown in the drawi ngs, the circular-arc
slits 10a and 10b are fornmed to have a central angle about 180 degrees,
and a pair of the tie bars 14 are consequently provided at di agonal

posi tiions examplre wem pherdhesivd Neyel spl pyovplied en shapecpor tthen 12. 20 The
tie bars 14 are then subjected to surface processing such as cutting or
the | skepst témt 13 heedurdtabe positiedns thereof are |ower than the surface
of the display plate shape portion 1.2 by a step, as shown in Fig. 2(b).
This processing is also carried out on the basis of the 2 5 formation
positions of the pilot holes 11. In the exanple shown in the 1 0 FEB 2004
14 dr awi ngiextst pypsiehemihgd nerpchetsfeane tRer ks Paeer shetereie bars 14 and
the surfaces of the display plate shage portion 12 and the supporting

pot t i B¥PsEZateH@non jthe hafde ob thRpFOvetidt PesiigRnE et SParkidobritlsa

appearance the watch dial, a coating layer 16 is fornmed on the surface of
t he 11. One of the processes comprises formirg circular—arc slits 10a an

f“) 10b in the central portion of the shaped substrate 10 to form a display
platedshape portion 12 corresponding to the planar shape ¢f the watch
diai, as shown in Fig. 1(b). The display plate.shape portion 12 is

10 connected to a supporting portion 13 including the pilot holes 11 by tie
bars 14 serving as connecting portions. In this embodiment, in order to
securely connecting the display plate shape portion 12 and the
supporting portion 13 to hold an integral state, a plurality of the tie
bars 14 are preferably provided by forming a plurality of cireular-are

15 slits in the shaped substrate 10. 1In the example shown in the drawings,
the circular-arc slits 10a and 10b are formed to have a central angle of

: ) about 180 degrees, and a pailr of the tie bars 14 are consequently
provided at diagonal positions on the periphery of the display plate
shape portion 12.

20

The tie bars 14 are then subjected to surface processing such as
cutting or the like sc that the surface positions thereof are lower than
the surface of the display plate shape portion 12 by a step, as shown in
Fig. 2{b}. This processing is also carried out on the basis of the

25  formation positions of the pilot holes 11. In the example shown in the



shaped substrate 10 by plating or coating. For exanple, as the copti FgR 2004
| ayer 16, an anti-corrosion plated |ayer (for exanple, N -P electroless
plating or electroplating) is formed to a thickness of 1 the 10 surface of
t he shaped substrate 10, and then a decorative plated |layer (for exanple,
silver electroless plating or electroplating) is fornmed on the
‘anti-corrosion |layer, and a transparent coating material such as acrylic
clear lacquer is coated to forma transparent coating (for protecting the
decorative plated | ayer). Alternagi¥§[y, as the coating 15 layer 16, the
anti-corrosion plated | ayer may be rmed according demand, and then an
acrylic nelanine white coating nmaterial nay be coated to forma white
coating. By formng the white coating, a base for ink jet printing, which

will bendases ishepd akrer rorgan hewubih tr@BesirfaBés o2 e Qheti}@ hawinag good
printability can be obtained. In any case, 20 where the shaped substrate 10

CONpr 5L Sudfa ARt bt GOET NS0y PALEE | Hape (RrdDdNU arkd ahl £ppostirl , or the
like), the anti-corrosion plated |ayer need not be provided, and an
appr opsdtabe trmse | ayer nmay be formed for inproving adhesion (or peeling
resi stance) of the coating layer 16 to the shaped substrate 10. 25 10 FEB
2004 15 Next, an ink-receiving |layer 17 shown in Figs. 1(c) and F is forned
on the surface of the display plate shape portion 12. Fig. 1(c) shows the
f or mat i on Thegi oim ofddrhéoi prpee aiovrpgidrayeristndyy or sHedempargansds dfhe
ink-receiving |layer 17, a porous layer or a water absorption |ayer
conpritsi Hytdn dimor gaptatrivompoand i safeordati the wgdarrl of the
f“) shaped substrate 10 by plating or coating. For example, as the coating
layer 16, an anti-cerrosion plated layer {for example, Ni-P electroless
plating or electroplating) is formed to a thickness of 1 um on the
10 surface of the shaped substrate 10, and then a decorative plated layer
{(for example, silver electroless plating or electroplating} is formed on
the anti-corrosion layer, and a transparent ceoating material such as
acrylic clear lacquer 1s coated to form a transparent coating (for
protecting the decorative plated layer). Alternatively, as the coating
i5 layer 16, the anti-corrosion plated layer may be formed according to
demand, and then an acrylic melanine white coating material may be
coated to form a white coating., By forming the white coating, a base
for ink jet printing, which will be describe later, can be whitened, and
a color tone having goed printability can be obtained. In any case,
20 where the shaped substrate 10 comprises an anti—-corrosion material
{aluminum, stainless steel, or the like), the anti-corrosion plated
layer need not be provided, and an appropriate base layer may be formed
for improving adhesion (or peeling resistance) of the coating layer 16

to the shaped substrate 10.

25



can be used. For exanple, an organonetallic conmpound such as tetwa%tpgb 2004
silicate, triisopropoxyalurninumis dissolved in water or

al cohol -containing water 10 to forma sol solution by hydrolysis, and the
thus-forned sot solution is coated on the surface of the display plate
shape portion 12, dried, and then burned to formthe ink-receiving |ayer
17 having a porous surface. In this case, by adding an oxide fine powder
of silicon oxide or the |like to the sol solution, pores can be efficiently
formed in the 15 porous surface. _Aj¢ernatively, inorganic particles are

di spersed in a solution fornmed by dissolving a water-soluble polyner in

wat er or al cohol - containing water to forma suspension, and the

t hus-forned suspension is 20 coated and then dried to formthe

i nk-recei viexs,| ayemkivecdimithilsyemsé, sham thdimat erics odngbFed péligher,

starch, gelatin, gumarabic, sodium alginate, carboxynethyl cellul ose,

pol yviiaylloraéd ginokhe pokfaianypf theydiwtliadopietesotingnppoiipackdyl af€g-

pol yacryl am de, pol yurethane, polyester, polyvinyl acetal, or the |ike can
be uséés) ABowshé&henbrrganie 289isar of dihesinkiterervingalaietind S&¥f at e, cl ay,

di at omaceous earth, calcium 10 FEB 2004 16 carbonate, barium sulfate,

tit ansafcakidte, AzitHe drFueceivingntanerwhi 4 @, Porgudnt TRH SF 13 ¥at¥ nagnesi um
silicate, magnesi um hydroxide, |ithopone, alumna, zeolite, collqidal

Siq i cASEBFIYT dayealGiPHE I "Hrant AROTINRES CHTPEYUH OF | # £ 8HNE FHRMPEh t he
above-descri bed coating layer 16 is not fornmed, the surface of the shaped
subst?ﬁt@efﬁﬁﬁay be made porous by surface treatnment with an appropriate
chemi cal solution or electrolytic

For example, an organometallic compound such as tetraethyl silicate,
triisopropoxyaluminum is dissclved in water orralcohol—containing water
i0 to form a sol solution by hydrolysis, and the thus-formed scl solution
is coated on the surface of the display plate shape portion 12, dried,
and then burned to form the ink-receiving layer 17 having a porous
surface. In this case, by adding an oxide fine powder of silicon oxide
or the like to the sol sclution, pores can be efficiently formed in the

15 porous surface.

Alternatively, inorganic particles are dispersed in a solution
formed by dissolving a water-soluble polymer in water or alcohol-
containing water to form a suspension, and the thus-formed suspension is

20 coated and then dried to form the ink-receiving layer 17. 1In this case,
as the water-soluble polymer, starch, gelatin, gum arabic, sodium
alginate, carboxymethyl cellulose, polyvinyl alcohol, polyvinyl
pyrrolidone, sodium polyacrylate, polyacrylamide, polyurethane,
polyester, polyvinyl acetal, or the like can be used. As the inorganic

25. particles, silica, calcium sulfate, clay, diatomaceous earth, calcium



action, or in a case in which the coating layer 16 is forned, the LFER 2004
coating |layer 16. may be nade porous by the sane treatnent. The surface of
an al um num substrate can be nmade porous by any of various methods using
an electrolyte. For exanple, the substrate can be electrolyzed in a
sulfuric acid solution using a platinumelectrode as a counter el ectrode
to obtain a fine porous surface. In this case, the ink 15 receiving | ayer
17 is forned as a surface |ayer of the shaped substrate 10 or of the
coating layer 16. In this enbodingn#e_the i nk-receiving layer 17 is
exclusively formed only on the surtface of the display plate shape portion
12. 20 Therefore, it is possible to prevent the dinensions of the pil ot
holes 11 forned in the supporting portion 13 from bei ng changed by
adhestomohiie:,i hkrin@ceilMang, |tdyeniwr ogidd,acind pertarent tdrdunf@riveng t he i nk
receiving layer 17, thereby avoiding deterioration in the precision of

posi t alomiingn Bylidwepinghehdiresilicatéhimanss ivechursextitie, flathordonat in 25
formng the ink-receiving |layer 17 by coating, the ink-receiving layer 1 0
FEB 200#4idy, ¥Zoligegerdialifial codied rollpithi chkrebsi,obrathe dilre cas about 40
to 80 m to significantly deteriorate the shape precision of the pilot

hol estel tsgshen the ink-receiving layer 17 is also forned at the opening
edges the pilot holes 11. Although, in the enbodi nent shown in the

dPawi ngs, the ink-receiving layer 17 is exclusively formed only on the
surface of the display plate shape portion 12, the ink-receiving |ayer 17
may be fdPnEFERcHEpiPife WRCIRAVET ST Cthe GpEinitdgl @¥ifesd§ ‘of “Phe pil ot hol es

11 in the supportin ortion 13, i,e., on the portions of the surfaces of
") formed, th Féurfacéyo% the sgaped substrate 10 may‘%e made porous Qy

surface treatment with an appropriate chemical sclution or electrolytic
action, or in a case in which the coaﬁing layer 16 is formed, the

10 coating layer 16 may be made porous by the same treatment. The surface
of an aluminum substrate can be made porous by any of various methods
using an electreolyte. For example, the substrate can be electrolyzed in
a sulfuric acid solution using a platinum electrode as a counter
electrede to obtain a fiﬁe porous surface. In this case, the ink-

15 receiving layer 17 is formed as a surface layer of the shaped substrate

10 or of the coating layer 16.

In this embodiment, the ink-receiving layer 17 is exclusively
formed only on the surface of the display plate shape portion 12.

20  Therefore, it is possible to prevent the dimensions of the pilet holes
11 formed in the supporting portion 13 from being changed by adhesion of
the ink-receiving layer 17, or surface treatment for forming the ink-
receiving layer 17, thereby avoiding deterioration in the precision of
positioning by the pilot holes 11. This is because the fact that in

25 forming the ink-receiving layer 17 by coating, the ink-receiving layer



the display plate shape portion the tie bars 14, and the supporﬂiﬂgfﬁ% 2004
portion 13 except the opening edges of the pilot holes 11. As the nethod
of partially formng the ink-receiving |layer 17 as described above, screen
printing can be used. Since the ink-receiving |ayer 17 can be forned as a
transparent or 15 semitransparent film the coating |ayer 16 forned bel ow
the ink- receiving layer 17 can be used as a color tone base for 1J
printing which will be described below. As a material for form ng the
transparent or sem transparent filmgthe ink-receiving layer 17), for
exanpl e, an aqueous sol ution of sodium polyacrylate in which magnesium2 0
silicate is dispersed, a coating solution fornmed by addi ng pol yvi nyl

al cohol and water to an alum na sol, or the Like can be used. In this
case, fhies gemtialgy| coperd 1® Rstifigknett od waverge whi sleovfult f dee 88omrhat t he
same good color tone as that obtained by IJ printing on white paper

descr tbed befiownehn detevinrarnddie 2% pr OrEABLI2OGL the PERet didsray! pl at e
original (the shaped substrate 10) shown in Figs. 1(c) an 2(c), which is
f or medhers tHesky-beerighny elavebnpr L& exl sehéopirrott thel @ering s¥9FEngf as t he
positioning structure for positioning the original plate itself, and the
di spl &% prace ehapel lpordoRudy £8r thed “HPotiRE pridqEt ernthe 53879 on based
‘ogathe pil ot holes and further conprises the ink-receiving |layer 17 forned
orP t hERS drkatsedr i aheaval dg| &Y SFrAtE shape Pt (7oHh T’z?herhﬁg“ﬁia 6t°hol es 11

facili
ac tﬁéuaﬁsplay plate shape portion 12, the ink-receiving layer 17 may be

*) formed except the vicinities (the opening edges} of the pilot holes 11
in the supporting portion 13, i.e., on the portions of the surfaces of
the display plate shape portion 12, the tie bars 14, and the supporting

10 portion 13 except the opening edges of the pilot holes 11. As the
method of partially forming the ink-receiving layer 17 as described

above, screen printing can be used.

Since the ink-receiving layer 17 can be formed as a transparent or
15 semitransparent film, the coating layer 16 formed below the ink-

receiving layer 17 c¢an be used as a color tone base for IJ printing

l ) which will be described below. As a material for forming the

transparent or semitransparent film (the ink-receiving layer 17}, for
example, an aqueous solution of sodium polyacrylate in which magnesium

20 silicate is dispersed, a coating solution formed by adding polyvinyl
alcchel and water to an alumina sol, or the like can be used. In this
case, the coating layer 16 is formed to have a white surface so that the
same good color tone as that obtained by IJ printing on white paper
described below can be obtained.

25



positioning of the shaped substrate 10 and the display plate shape portion
12, and the presence of the ink-receiving layer 17 permts an 100 FEB 2004
appropriate printing system (sinply referred to as "IJ printing"
hereinafter) in which like in printing on the surface of the ink- receiving
| ayer 17 by using an ink jet printer, ink droplets are ejected to forma
pattern. Figs. 1(d) and 2(d) show the state in which a printed |ayer 18 is
formed on the surface of the ink-receiving layer 17 15 by the |IJ printing.
The printed | ayer 18 may be forned pp_a portion the surface of the display
pl ate shape portion 12, fornmed over the entire surface thereof, or forned
to extend fromthe surface of the display plate shape portion 12 to the
surfaces of the tie bars 14 and the supporting portion 13. After the |J
printing, thedispahapktbloarEnd) @bt dDypprRandsofate $OnNphewt da| Fsgs.a ni pper
or the like to separate the display plate shape portion 12 fromthe
suppottaingnpdirct i orhitB. idFifgprmdd jas desdrdwidgbechenatiGabd \thiel pidsttr ati ng t he
schematic structure of an ink jet systemprinting apparatus 30 such as an
i nk | etlez- Bl peirnirar as| vhe kesUsiendfy sheuqinrat fargrapfaratngs tBO, a positioni ng
jig 32 10 FEB 2004 19 is fixed on a sheet 31 conprising, for exanple,

pr edetEigibnedlpepeicsebl aadpdrwdiheplatiiede orhaphertdther Endopwsi #Eoni ng pins
32a provided on the positioning jig 32 are inserted into the pilot holes
1P t otposredetArrined Bhmiddan RAFSE r Eha @idat thedepokh-t peshifHgt}ey 32. The
printing apparatus 5 30 further conprises a feed nechani sm 33 incl uding

f eed TOPFYFS £BF infeb¥HyiPthe28fedt! 5X™EA Phébai FEERFOrPfof *arrow F. On the

_other hiand, an _inl i et head 34 which can Be rpyed ip. the direction o
‘ )arrovﬁhé P DAk S

pdsitioning of the shaped substrate 10 and the display plate shape
portion 12, and the presence of the ink-receiving layer 17 permits an

10 appropriate printing system {(simply referred to as "IJ printing™
hereinafter) in which like in printing on the surface of the ink-
receiving layer 17 by using an ink jet printer, ink droplets are ejected
to form a pattern. Figs. 1{d) and 2(d) show the state in which a
printed layer 18 is formed on thé surface of the ink-receiving layer 17

15 by the IJ printing. The printed layer 18 may be formed on a portion of
the surface of the display plate shape portion 12, formed over the

-) entire surface thereof, or formed to extend from the surface of the

display plate shape portion 12 to the surfaces of the tie bars 14 and
the supporting pertion 13. After the IJ printing, the tie bars 14 are

20 eut by means of a simple tool such as a nipper or the like to separate

the display plate shape portion 12 from the supporting portion 13.

Fig. 3 1s a drawing schematically illustrating the schematic
structure of an ink jet system printing apparatus 30 such as an ink jet

25 printer. In the use of the printing apparatus 30, a positioning jig 32



driving mechanism 35 is arranged above the feed mechani sm 33. Thé @ fEB 2804
head 34 is a known one in which the volune of an ink chanber not 10 shown
in the drawing and provided in the ink jet head 34 is reduced by, for
exanpl e, deformation of an electrically driven piezo elenent to eject a
part of the ink supplied to the ink chanber as ink droplets through a

di scharge nozzle not shown in the drawing. One or a plurality of the ink
chanbers and the di scharge nozzl es corresponding to the 15 .chanbers are
provi ded, and particularly in colqugnjnting, a plurality inks (for
exanpl e, cyan, magenta, yellow, black) having color tones are supplied to
the respective ink chanbers no that ink droplets having a desired color
tone can be appropriately discharged fromthe corresponding nozzle

accor s Ny xe0 drhe gHdemt 3pabipriking() fdicetapeeShHavhletdrmifed Bapdd, Pk Nting,
the printing position is set by detecting the position of the sheet 31 by
an optisakingersbsd ef thwe 1pké NtahAGpRPPRidhySpi33 BDY psheided on tde drawi ng so
that the feed nechanism 33 and the head driving mechani snms 35 are operated
25 acporidingitgoithe2paintinagripasitticonh¢ pidesolvargell nk mhsdpiet $heo t he 10
FEB 2004 - 20 surface of the display plate shape portion 12. At this tine,
t he shizped swWubstralleé &0 the ypodtiemmnediieBat | Teetwrinhiénpespésadmsng jig 32
by engagenent between the pilot holes 11 and the positioning pins 32a.
Sithce3t Harpessi commiiags j4 §o8D mMeshfnbsmd3htinchedipgetaderm ired PUsi ti on
relative to the sheet 31, the |1J printing is carried out with the display
pl at efEHape B6r i 1D pokhe iBneetionde s ectey fby Phébpoditeroringg an

g“) ink jet head 34 which can be moved in the direction of arrow G by a head
driving mechanism 35 is arranged above the feed mechanism 33. The ink
jet head 34 is a known one in which the volume of an ink chamber not

10 shown in the‘drawing and provided in the ink jet head 34 is reduced by,
for example, deformation of an electrically driven piezo element to
eject a part of the ink supplied to the ink chamber as ink droplets
through a discharge nozzle not shown in the drawing. One or a ﬁlurality
of the ink chambers and the discharge nozzles corresponding to the

15 chambers are provided, and particularly in color priﬁting, a plurality
of inks (for example, cyan, magenta, yellow, black) having color tones

J) are supplied to the respective ink chambers so that ink dreoplets having
a desired color tone can be appropriately discharged from the
corresponding nozzle according to the print pattern.

20

In the case shown in .Fig. 3, in the IJ printing, the printing
position is set by detecting the position of the sheet 31 by an optical
sensor of the printing apparatus 30 not shown in the drawing so that the
feed mechanism 33 and the head driving mechanism 35 are operated

25 according to the printing position to discharge ink droplets to the



jig 32 and the sheet 31. In this case, the positions of the pilot h¢IESs 20041
of the shaped substrate 10 may be grasped by recognizing an inage input to
an i magi ng device such as a CCD canera so that the feed 10 nmechani sm 33 and
t he head driving nechanism 35 of the printing apparatus 30 are driven
according to the data about the position. Al though ink in which any of
various known dyes or pignents is dispersed can be used as an ink in the
I'J printing, an ink in which a 15 pignent is dispersed for inproving the
coloring property and the light resjstance of a print patternis
preferably used as the ink for the %Wat ch dial or other dials. There are
various inorganic pignents, organic pignents, etc. Exanples of inorganic
pi gnents include titanium oxide, iron oxide, and carbon bl ack. Exanpl es of
or gant g PGBt e 20 sp 04} BASeAZBPL PROISH 1870 shakrs DRO) Whkesageapi gnents,
condensed azo pignents, chelate azo pignents, and the |ike), polycyclic

pi gnesdisteh e 10exampk esidpbhhaliaeyaniceecd goBttisniRe Ky efne bpi gnent s,

ant hraqui none  pi gnents, quinacridon pignents, dioxazine pignents,

t hi oI &fjagemditgpeiiesn tieS @hN6kO lhohene 1phgHTRRE Hosh Ui didhyr @ihsprghent s), dye
chel ates (for exanple, 25 basic dye type chelates, acid dye type chel ates),
ni t r osipicgnenyd sosiltiOnblB 2002k 2% fideH0sO the grredtserranked ipaiblack, and the

| i ke. Any one of the above pignments is preferably added as a pignent
dibsperdediwoltut tlen sheett 3¢, | e, IT heidisperisedhirsbéditausnwirdi nge obt ai ned by 5
di spersing in an aqueous nediumusing a dispersant or a surfactant. As a
pr ef etisediaeradnpt ehepe tHeet s J8r Beriti oz dndewet bindly éli@weﬁ's‘aimniused for
__preparing a pignment dispersed solution, for exanple, a Y di sper sant
“can bEgudrdndTHEe ghetintlof Ihébpi grent taadétflﬁbort%efuﬁw pglot holes

11 of the shaped .substrate 10 may be grasped by receognizing an image
input to an imaging device such as a CCD camera so that the feed
10 mechanism 33 and the head driving mechanism 35 of the printing apparatus

30 are driven according to the data about the position.

Although ink in which any of various known dyes or pigments is

dispersed can be used as an ink in the IJ printing, an ink in which a

15 pigment is dispersed for improving the coloring property and the light
resistapce of a print pattern is preferably used as the ink for the
watch dial or other dials. There are varicus inorganic pigments,
organic pigments, etc. Examples of inorganic pigments include titanium
oxide, iron oxide, and carbon black. Examples of organic pigments

20 include azo pigments (azo lake, insoluble azo pigments, condensed azo
pigments, chelate azo pigments, and the like), polycyclic pigments (for
example, phthalocyanine pigments, perylene pigments, anthraquinone
pigments, quinacridon pigments, dioxazine pigments, thioindigo pigments,
isoindolinone pigments, quinofuran pigments), dye chelates {for example,

25 basic dye type chelates, acid dye type chelates}, nitro pigments,



preferably about 0.5% by weight to 25% by wei ght, and nore preferlad FEBoZH
by weight to 151,-, by weight. A pignent ink conposition can be generally
produced by addi ng predeterm ned anounts of a pignent, the dispersant, a
solvent for inparting a noisturizing function, and m xing the resultant

m xture by a dispersing machine such as a ball mll . 15 The
above-described ink containing the pignent is printed on the surface of
the ink-receiving layer 17 by the 1J printing to securely maintain the ink
droplets at the adhesion positions, ,{ hereby obtaining excellent ink fixing
properties (resistance to color blurring and ink separation) w thout
deteriorating the color of the pignent. It is thus 20 possible to forma
good surface pattern, and obtain sufficient |light resistance as a dial
such astm@swapiciredt=al anilAfneebldadke hdd hEntikeg, the printed surface of the

di splay plate shape portion 12 is preferably coated with a protecting film
having 2S light transmttance. The protecting filmnmay be a til m obtained
by 1 0 FEB 2004 22 coating clear |acquer or the like on the display plate
shape portdunoag of ghe abpyg il omenlifs Af sieferdilynegsesy o s Pyofedtned and
adhered to the printed surface. Also, the protecting fil mmay be not

conpl E@rysed rahsparett thanthl, kbe fisepftedarRipdientbeppatdtatnasc Bt er pl at e,

t he

t e

rotecting filmmay be one playing the function to partially inhibit
SREEF IR 1P| YheTUeEEsa i HAFs PEr@nt TERETIGEnat ér PRFEFGA For AP ng t he

protecting film an_acrylic or cellulose clear |acquer, or the |ike can
used.® AL tHe" t-léc‘tfiyﬁaefcﬁsﬁieﬁﬁawti'rri)rcc?\‘?lée’itﬁ@nile FRYBEFf G ance for the

pri ntgd surface, deteri rati onaegl So(i%l;{)rat Lon, noisture 1},191e9b30rp“ on,

Netc.
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25

SF PRE P At 8 ST Falb g% 10Net T af et Ear5e 2 PO
dispersant can be used. The amount of the pigment added to the ink-is
preferably about 0.5% by weight to 25% by weight, and more preferably 2%
byrweight to 15% by weight. A pigment ink composition can be generally
produced by adding predetermined amounts of a pigment, the disperﬁant, a
solvent for imparting a moisturizing function, and mixing the resultant

mixture by a dispersing machine such as a ball mill .

The above-described ink containing the pigment is printed on the
surface of the ink-receiving layer 17 by the IJ printing to securely
maintain the ink droplets at the adhesion positions, thereby cbtaining
excellent ink fixing properties (resistance to color blurring and ink
separation) without deteriorating the color of the pigment. It is thus
pessible to form a good surface pattern, and cbtaih sufficient light

resistance as a dial such as a watch dial .

After the I1IJ printing, the printed surface of the display plate
shape portion 12 is preferably coated with a protecting film having

light transmittance. The protecting film may be a film obtained by



N

prevented. Al so, the surface of the display plate shape portion anrEE%?UM
subjected to additional surface treatnment for display or decorali 0

before or after the above-described step of formng the printed | ayer 18.
In such surface treatnment, in some cases, a nenber conprising display

scal es, nunerical characters, characters, and other patterns, or a
decorative nenber is fixed by adhesion, bonding, welding or the Iike. For
exanpl e, a menber conprising a conductor is forned in a 20 predeterm ned

pl anar pattern by el ectrodeposition,, and held on a supporting sheet so that
the nenber can he transferred to the surface of the display plate shape
portion fromthe supporting sheet. Furthernore, an adhesive |layer is
preferably fornmed on the back the display plate shape portion 12, for

adher tqgihbec1dia s plaavued atrecishapie: b BB d260vhy- p23-<pehipopodZicholanot her
menber (for exanple, a novenent of a watch), and the adhesive |ayer is

pr ef esabl yigtioat echswisdive spapaéitingsshdetmed epdrathengd Shette | S separ at ed
fromthe manufactured dial can easily be adhered to another nenber. The
adhespnietédysarfoan bilsoor bhed phytassiing & lknmwnbprregsoemplsenky t | ve adhesi ve.
Next, the above-described IJ printing is carried out, and the display plate
shapetpporpintl Zngnlide ehseridrprappeett pdate lom peatfterneldtaccéredi ng t o demand
is separated fromthe supporting portion 13 by 10 cutting the tie bars 14
t & obtmaracHngafcin wralbe TPre Plpeligakke FAneRyPIs FARAF teatl oy hidifgthe t ool such
as a nipper . Since the tie bars 14 are forned so that the surfaces thereof
are Yrgvel athdiehthe AUPT BEARSBRI e CoR PP R 5tk ORap™BY t5%6n 12, no cut

protecting film, an acrylic or cellulose clear lacquer, or the like can
be used. Since the protecting film can improfe the sealing performance
for the printed surface, deterioration, disceoloration, moisture_

10 absorption, etc. of the printed surface and ; lower layer can be

prevented.

Also, the surface of the display plate shape portion 12 may be

subjected to additional surface treatment for display or decoration

15  ©before or after the above-described step of forming the printed layer 18.
In such surface treatment, in some cases, a member comprising display
scales, numerical characters, characters, and other patterns, or a
decorative member is fixed by adhesion, bonding, welding or the like.
For example, a member comprising a conductor is formed in a

20 predetermined planar pattern by electrodeposition, and held on a

supporting sheet so that the member can be transferred to the surface of

the display plate shape portion from the supporting sheet.

Furthermore, an adhesive layer is preferably formed on the back of

25 the display plate shape portion 12, for adhering the display plate shape



15 surface is formed on the surface side at the edge of the displ dyFpBaRl
shape portion 12, thereby preventing cutting damage (chi pping, cracking,
swel ling, peeling, or the like) to the surface side portion at the edge the
di spl ay plate shape portion 12, and hiding the raw material texture (the
exposed portion of the raw material constituting the shaped 20 substrate
10) of the display plate shape portion 12, which appears in the cut ‘
surface. this case, since the surfaces of the tie bars 14 are | ower than
the surface of the display plate shape portion 12, any one of the coating
| ayer 16, the ink-receiving |ayer 17, and the printed |ayer 18 can be
formed to coat the outer edge side of the display plate 25 shape portion 12
even at the edge of the display plate shape portion 12 1 0 FEB 2004 24
connepgbtetdoholl he dncehbansmbdr Eerseomwplen aFingven2nt |of thivstabdsegnd he raw
material of the shaped substrate 10 can be hidden at the edge of the watch
di al ah4 edhseipar ddyeonis Alelietgily comtebewiibowesepabadingenltsett.heIiti e bars 14
are formed at the two diagonal positions on the periphery of the display
pl at etkirapese poh¢ i GraiXinghehdgteiparepatategnyrdye thommdiagturhd eiadr nore
appropriate positions. formng the tie bars lurality of positions, the

di spl ay thehte shmpaspby theopdisredate spabher benkegnnetieeddtesivhelaygpporti ng 10
portion Next, the nethod of manufacturing a display apparatus (for exanple,
a nat e3P PRr ferratehyyithel bermgPtre wdpaiensytii aghetidedi splay plate

Next, the above-described IJ printing is carried out, and the
display plate shape portion 12 on which the protecting film is formed
according to demand is separated from thg supporting portion 13 by

10 cutting the tie bars 14 to obtain a watch dial. The tie bars 14 can be

simply cut by using a tool such as a nipper .

Sinece the tie bars 14 are formed so that the surfaces therecf are

lower than the surface of the display plate shape portion 12, no cut

15 surface is formed on the surface side at the edge of the display plate
shape portion 12, thereby preventing cutting damage (chipping, cracking,
swelling, peeling, or.the like)} to the surface side portion at the edge
of the display plate shape portion 12, and hiding the raw material
texture ({(the exposed portion of the raw material constituting the shaped

20 substrate 10) of the display plate shape portion 12, which appears in
the cut surface. 1In this case, since the surfaces of the tie bars 14
are lower than the surface of the display plate shape portion 12, any
one of the coating layer 16, the ink-receiving layer 17, and the printed
layer 18 can be formed to coat the outer edge side of the display plate

25  shape portion 12 even at the edge of the display plate shape portion 12



original (the shaped substrate 10) will be described in detail bl DWER 004
Thi s manufacturing nmethod conprises 1.3 printing on the display plate
shape portion 12 of the display plate original, cutting the tie bars 14 to
separate the dial, and then incorporating the dial into a display device
to conplete the display apparatus. 20 accordance wth an enbodi nent, the
manuf acturing nmethod conprises formng the display plate original in the
manuf acturing place, noving the display plate original to a sales place
together with the display apparagu§4bpfore the dial is incorporated, or
conponents of the display apparatus, appropriately Id-printing on the
di splay plate shape 25 portion 12 in the sales place according to
custoner's dermands, 1 0 FEB 2004 25 separating the dial in the sales place,
and | B&epOe@tdoNghd Reediaals 1Nt Qs shwmdispligy Appat ahis dBk, asserhli ng t he
di spl ay apparatus using the dial and other conponents). In this case, only
t he dihsplrayl patRe sBhpeH Rabstrataanuicastuy addddn bbenraaddfaaetutiang pl ace (a
factory or the like), and an appropriate pattern can forned the display
pl at ewslrapeigiortien s¢@atanidhe sal es place (a business point, a store, or
the |like) according to customer's demands to conpl ete the display :
apparatus in the sales place. Therefore, it is possible to rapidly conply
with the demands of custoners, and suppress an increase in the
menuf act urilggoddh,c &8 tthevarpvienemagidiiinekt, nghearrde shrads| 1 4urnst Eexmegy aduct i on.
this case, if data about the positional relation between the

the two diageonal positions on the periphery of the display plate shape

{") portion 12, the tie bars 14 may be formed at three or more appropriate
positions. By forming the tie bars 14 at a plurality of positions, the
display plate shape portion 12 can stably be connected to the supporting

10 portion 13.

Next, the method of manufacturing a display apparatus (for example,
a watch (wristwatch)) including the dial by using the display piate
original (the shaped substrate 10) will be described in detail below.
15 This manufacturing method comprises IJ printing on the display plate
shape portion 12 of the display plate original, cutting the tie bars 14
to separate the dial, and then incorporating the dial into a display

device to complete the display apparatus.

20 ‘In accordance with an embodimen?, the manufacturing method
conmprises forming the display plate original in the manufacturing place,
moving the display plate original to a sales place together with the
display apparatus before the dial is incorporated, or components of the

display apparatus, appropriately IJ-printing on the display plate shape

25 portion 12 in the sales place according to customer’s demands,



positioning structure such as the pilot holes 11 and the displ ayHﬂaﬁE@ 2004
shape portion 12 is input fromthe manufacturing place, printing can be 15
carried out in the sales place while positioning the display plate shape
portion by the positioning structure based on the positional relation

data. Therefore, even when the size and shape of the dial are changed, or
there are many kinds of sizes and shapes of dials, conplicated calculation
for positioning and a conplicated positioning work can be 20 avoided. In
this case, the outer shape (i.e.,_tJye_outer shape of the shaped substrate
10) of the display plate original is preferably kept constant to
facilitate handling in the sales place. In the present invention, the
outer shape of the display plate original need not be kept constant as

| ong apatheirgosht iKrAl ir ¢hatiadns Baweemndhengoeptatgngnth<28isk rpcture and
the display plate shape portion is knowmn. 1 0 FEB 2004 26 As shown in Fig
4, |tvhemdindlact appargtas wWor sissamnehingatih sihbplavphpparagps gisaay He0 or 120 is
manuf actured fromthe shaped substrate 10 in the nmanufacturing place, and
t ranstiedrew poheheospbentpl acértivget pere werly Shetdepleomdarent s of the

wri stwatch, such as a watch case 211 (preferably previously incorporated

i nt o erigame Bedyrrzfagtunpdt He thetwod fettysies flAge @ WAeidow Periber 2111
through a plastic packing 2112 or the like in the sanme manufacturing place
o a Wdiket erdft a’?‘re?rb?ﬁf%"clﬁg? PP EPD Be fovedeAR thr1gisRla¥ RIS ng 213, a
packing 214, a back cover 215, a crown with a 10 winding stem 216, and a
needlsé‘aQ‘i'Fm(rlth"’i Hé tasd®o ?aJﬁSpPJaf’ﬁel EaPugsRess PP dtaf chiP ®a Watth case 221,

. rnngiggptaé%ggdlng asé%sggggi Zzggmands to complete the display apparatus

in the sales place. Therefore, it is possible to rapidly comply with
the demands of customers, and suppress an increase in the manufacturing

10 cost even in multi-kind and small-quantity production.

In this case, if data about the positional relation between the
pesitioning structure such as the pilot holes 11 and the display plate
shape portion 12 is input from the manufacturing place, printing can be

15 carried out in the sales place while positioning the display plate shape
portion by the positioning structure based on the positicnal relation
data. Therefore, even when the size and shape of the dial are changed,
or there are many kinds of sizes and shapes of dials, complicated
calculation for positioning and a complicated positioning work can be

20 avoided. In this case, the outer shape (i.e., the outer shape of the
shaped substrate 10) of the display plate original is preferably kept
constant to facilitate handling in the sales place. In the present
invention, the ocuter shape of the display plate original need not ke
kept constant as long as the positional relation between the positioning

25 structure and the display plate shape portion is known.



packi ng 224, a back cover 225, a crown with a winding stem 226, ahdl&EB 200
needl e 227 (in the case of a fashion wistwatch). 15 In the sal es place,
the IJ printing is carried out on the display plate shape portion 112 or
122 while positioning it relative to the display plate original 110 or 120
based on the positioning structure 111 or 121, and then the protecting
filmis fornmed, and a display nenber or decorative nenber is attached
according to demand, followed by 20 separation of the display plate shape
portion 112 or 122 to forma dial . 2ghen, each of the dials is assenbl ed
W th other conponents to conplete a wistwatch. This assenbly conpri ses,
for exanple, nounting the dial to the novenent 212 or 222, attaching a
needl e 217 or 227 at the needle nounting portion (not shown) projecting
fromthe novenment 212 or 222 25 through the central hole of the dial,
incorporating the assenble into 1 0 FEB 2004 27 the watch case 211 or 221
t oget her vad Bhoie iealigr.r 4 Ngn2ddndhacl@3I ngan vt hisratebunt dagplayepbatok cover
215 5 through the packing 214 or 224. In the above-describe nethod, in the
sal escplgdoe] 140 apprOprs ateufagattet drem thei sitapdd orebEreatdi $pliay theat e shape
portion by |I.7 printing according to the demands of custoners. In this
case, mimydapatriag rrlage ncinddy regpsémaredc tertde sydvboblcearsgeshherwishanar shape)
may be brought into fromthe customer, or appropriately selected froma
plur attibey preenents| 9f sde peitster pdh byuethescudesercase 3He (periesrPin the

sal es place. 10 The procedure for printing the pattern by the |J printing
Wil Breviendyr iedrpeash. iWrer tHe paft éﬂﬂo i*y Ht mebrsLeerPFEG I Phot

__converted , . , .
f“) a window member 2111 through a plastic packing 2112 or the like in the

same manufacturing place or a different manufacturing place}, a movement
212, a case ring 213, a packing 214, a bkack cover 213, a crown with a
10 winding stem 216, and a needle 217 (in the case of a practical use
wristwatch), a watch case 221, a movement 222, a case ring 223, a
packing 224, a back cover 225, a crown with a winding stem 226, and a

‘needle 227 (in the case of a fashion wristwatch).

15 * In the sales place, the IJ printing is carried out on the display

plate shape portion 112 or 122 while positioning it relative to the
1") display plate original 110 or 120 based on the positioning structure 111

or 121, and then the protecting film is formed, and a display member or
decorative member is attached according to demand, fellowed by

20 separation of the display plate shape portion 112 or 122 to form a dial.
Then, each of the dials is assembled with other components to complete a
wristwatch. This assembly comprises, for example, mounting the dial to
the movement 212 or 222, attaching a needle 217 or 227 at tﬁe needle
mounting portion (not shown) projecting from the movement 212 or 222

25 through the central hole of the dial, incorporating the assemble into



into electronic data which can be read by a conputer), the patterd FRBolfht
into or selected as descri bed above is converted into electronic 15 data by
i mge i nput neans such as a scanner, a digital canera (CCD canera), and
when the pattern is previously converted into electronic data, the data is
input as a decorative imge pattern to a conputer. | this case, a display
device (CRT, a liquid crystal display, or the like) 1is connected to the
conputer so that a display area Ais set in the 20 display device, for
editing the print pattern of the digf in the form for exanple, shown in
Fig. 5. In the conputer, a display plate shape pattern (i.e., the planar
shape pattern of a dial to be fornmed) Gl, which indicates the planar 25
shape of the display plate shape portion 112 or 122, is previously 1 0 FEB
2004 28 sebrledaas dlleetrrifli cogrhar Wilte thsphay phatd3shapé3patrern Gl

i ncl udes, for exanple, the outer shape of a dial to be forned, and the
shapeteenmpwiting| the herkofove PG| eul23E | Hhropgh tthe prking HipPurddi-ty di spl ay
pl at e shapes, as shown in F necessary data can be selected 5 from

el ectronic data about a plurality of the display plate shapes by an
appropriate operation (for exanple, selecting any one from options '

di spl ayed i EBpECRVETIESCEGrDMeB Uhi &R CEnsHEsdPLiicay @ PRt 3dPspl ay area
A). In this enbodinment, the selected display plate shape pattern GL is
di%spl BRFEG DSt RELHEAeth BF THPlay SPrLy Jebr Rertign é’ﬁo%ﬁ RYPEPA this tinme,
predet erm ned position information which is. set so that the display plate
Shape FALTEYh SBrth SRPHRAS bri P hevdits pl Hy SRET GaRe AYFGRETFTR the posi ti on
gm)Of thfiﬂ%&&&gﬁ%ycﬁgéyé e§§F3%§m£§¥;€'§H§ %ghgé éﬁghé%nshape) may be brought

inteo from the customer, or appropriately selected from a plurality of
previously set patterns by the customer or the worker in the sales place.
10
The procedure for printing the pattern by the IJ printing will be.
described below. When the pattern is not computerized (not converted
into electronic data which can be read by a computer), the pattern
brought inte or selected as described above is converted into electronic
15 data by image input means such as a scanner, a digital camera (CCD
camera), and when the pattern is previously converted into‘electronic
im) data, the data is input as a decorative image pattern tec a computer. I
this case, a display device [CRT, a liquid crystal display, or the like}
is connected to the computer so that a display area A is set in the
20 display device, for editing the print pattern of the dial in the form,

for example, shown in Fig. 5.

In the computer, a display plate shape pattern (i.e., the planar
shape pattern of a dial to be formed) Gl, which indicates the planar

25 shape of the display plate shape portion 112 or 122, is previously



the positioning jig 32 shown in Fig. 3 is prepared as position inioﬂrﬁz&ﬁ 3h0’
data attached to the electronic data the display plate 15 shape pattern Gl
or another position information file corresponding to a file of the

el ectronic data. the conputer, one or a plurality of electronic data about
a shaped i mage pattern (for exanple, a character, scales, or a shaped 20
pattern to be printed) G to be printed on the dial. is previously stored,
and particularly a plurality of data are stored so that the electronic
data of the shaped inmage pattern G2, s selected by an appropriate
operation (for exanple, by selecting any one fromthe options displayed in
operation region C which can be displayed in the display area A). 25 The
sel ect ed shaped i mage pattern G2 can be appropriately superposed on 1 0 FEB
200k stdd@d éheldeiopnay @itat e Bhagissppayl tréane Ghage spitayed @nitdiedds spl ay
screen. At the sane tinme, preferably, the size and positioning position

t he shapedanpiggetipabtiesn sG@peal delialitonkei adrey, setl the cbavegoadence 5
with the size and shape of the display plate shape pattern GL. For exanpl e,
t he stryfedl ihvdgetipakber n P&Rtidqulerly,t e Yhat ter efnagdifildavioh, is

cal cul ated according to the pattern size of the display plate shape

pat t etisp&ay tR3atorsbepest e sihon {f digexanpkessseby alatededsy ba f9leeted ze or
di_nmensi onal data previously stored as additional information in a file) 10
of t hFropattastaonighdathebpstia Powiaddthadi thonlisprlahelstmpbaPsnkgerpattern

& is calculated in accordance with the pattern size of the display plate
shape®RBaPR e e FPFETHUt 6P i SFBER IS ofT I T t38¥ N3RS FEPY “PHL¥ i oning i s

.fv-)pe”oo{ig%?afe% hal 2. Preaet erm ped; eoslil o0 L1, PP S aispiay

area A). In this embodiment, the selected display plate shape pattern
Gl is displayed on the screen of the display device, as shown ianig. 5.

10 At this time, predeterminéd pesition information which is set so that
the display plate shape pattern Gl displayed on the display screen
agrees with the position of the display plate shape portion 12 fixed on
the positioning jig 32 shown in Fig. 3 is prepared as position
information data attached teo the electronic data of the display plate

15 shape pattern Gl or another position information file corresponding to a

file of fhe electronic data.

In the computer, one or a plurality of electronic data about a
shaped image pattern (for example, a character, scales, or a shaped
20 pattern to be printed) G2 to be printed on the dial is previously stored,
and particularly a plurality of data are stored so thét the electronic
data of the shaped image pattern G2 is selected by an appropriate
operation {for example, by selecting any one from the options displayed
in operation region C which can be displayed in the display area A).

25 The selected shaped image pattern G2 can be appropriately superposed on



the origin or center) of the shaped image pattern G2 agrees with it BeFiB 2004
correspondi ng position (the origin or cente the display plate shape pattern
Gl, whereby the shaped inmage pattern & can superposed on the display plate
shape pattern GlL. automatically The display plate shape pattern GL and the
shaped i mage pattern G 20 may be previously forned as an integral display
pl ate shape pattern. In this case, a plurality of patterns are preferably
previ ously prepared by conbinations of the display plate shape and shaped
i mge patterns so that any one cgnzd,_pe_ selected therefrom 25 Next, Lhe
decorative inmage pattern G3 prepared as descri bed above 1 0 FEB 2004 - 30

i s superposed on the display plate shape pattern GL and the shaped i mage
pattern &, as shown in Fig. 7. For the decorative image pattern plurality
of datle aieplpivebbrtabblyarst paackraocl kakpldyededreehe oMispldatsaraay. one of the
plurality of the decorative inage patterns G3 is selected 5 by another
appropriate operation (for exanple, by selecting any one fromthe options
di spl ayed in operation region D which can be displayed in the display area
A), and t e skt setedidec rferverlynage patt end B83icaonibe papmioprefat el y
superposed on the display plate shape pattern GL and the shaped inmage

patt efhe ERapefhemaggpprifesingg werked suprreftéralilyy sperinormackstOndepcer eel vy
controlling the size and position of the decorative inmage pattern G3.
HoweVElh B £ieqil2ad| sharehef dheedigmdapddipte oianpt r¥ieergddor afdtve i mage
pattern G3 can be automatically determ ned according to the size and

posi t9*8RPLT- he URBEt 4Pt PeETSH G patt er'fheGRaGfgnt rgnification,

w‘) is calculated according to the pattern size of the display plate shape
pattern Gl to correct the size (for example, obtained by a file size or
dimensional data previously st&red as additional information in a file)

10  of the pattern, and the positioniné position of the shaped image pattern
G2 is calculated in accordance with the pattern size of the display
plate shape pattern Gl to perform positioning. Alternatiwvely,
positioning is performed so that a predetermined position (for example,
the origin or center) of the shaped image pattern G2 agrees with the

15 corresponding position (the origin or center) of the display plate shape
pattern Gl, whereby the shaped image ﬁattern G2 can bé auvtomatically

superposed on the display plate shape pattern Gl.

The display plate shape pattern Gl and the shaped image pattern G2

20 may be previously formed as an integral display plate shape pattern. In

this case, a plurality of patterns are preferably previously prepared by
combinations of the display plate shape and shaped image patterns so

that any one can be selected therefrom.

25 Next, the decorative image pattern G3 prepared as described above



shaped i mage pattern G2 in the same manner as described above. 11§ FRB 2004
synthetic inage pattern obtained by superposing the shaped inmage pattern
& and the decorative imge pattern G3 on the display plate shape pattern
GlL as described above is stored as electronic data in the conmputer, or
converted into print data and transmtted to the 20 printing apparatus 30
shown in Fig. 3 without any processing. The print data transmtted the
printing apparatus 30 includes pattern data corresponding to the pattern
contents of the synthetic inage pqtggr_n, and position information data
(generally the same as the position™ information of the display plate shape
pattern Gl) which indicates the 25 position of the synthetic inmge pattern.
The synthetic imge pattern is 1 0 FEB 2004 - 31 printed by the printing
appar af Usipabodraacsh anetdigppiy P1adat 4ags Gorde RQ 6t henPost t9HaBeOfinkge act ual

di splay plate shape portion. The display plate original, and the nethods of
manuf poduech Ngp,aas disph ayh Phal & .anba tde Splcayadevwi Gegef pddterpresent
invention are not limted to the above-descri bed exanple (enbodi nent) shown
i n thelurdl avy RFSdatandre gire oS @, s ttakt OLUS tEargeSseleanrda crage: ol t he scope
the gist of the present invention. 10 Al though, in the enbodi nent, a watch
di al andoae wifi shevatiohalicenpt itdiengeddret tealimaree palesens beid iass<l«cypd cal
exanpl e, the present invention can also be applied to display plates
prooviednothedesppapiriece meadrdrion affbraccewier ibesseldicsphaenpl ateesrpnovi ded on
di splay areas of various display devices. Al so, the display device is not

| i mteéd pptipns displayed in operation region D which can be displayed in

the display area A), and the selected decorative image pattern G3 can be
appropriately superposed on the display plate shape pattern Gl and the
shaped image pattern G2. The superposing wgrk is preferably performed

10 by freely controlling the size and position of the decorative image
pattern G3. However, particularly, the size and position of the
decorative image pattern G3 can be automatically determined according to
the sizé and position of the display plate shape pattern ¢1 and the
shapéd image pattern G2 in the same manner as described above.

15

The synthetic image pattern obtained by superposing the shaped

image pattern G2 and the decorative image pattern G3 on the display
plate shape pattern Gl as described above is stored as electronic data
in the computer, or converted inteo print data and transmitted to the

20  printing apparatus 30 shown in Fig. 3 without any processing. The print
data transmitted to the printing apparatus 30 inqludes pattern data
corresponding to the pattern contents of the synthetic image pattern,
and position information data (generally the same as the position
information of the display plate shape pattern Gl) which indicates the

25 position of the synthetic image pattern. The synthetic image pattern is



15 wristwatch and ot her watches; the present invention can al so ble JappBi 2084
to various neasurenent apparatuses, electronic apparatuses, nechanical
apparatuses and devices, etc. O course, the present invention can also be
applied to a watch dial, a date dial for displaying dates through a w ndow
provided on the dial of a watch, as well as a day-of-week dial 20 for

di spl ayi ng day of week. [Industrial Applicability] As described above,
according to the present invention, a supporting portion conprising a
positioning structure and a display,, pl ate shape portion conprising an

i nk-receiving | ayer provided on the ]1 0 FEB 2004 32 surface thereof are
integrally connected through a connecting portion permt ink jet system
printing in which ink droplets are ejected to the display plate shape
porti printagd ety @Re td@nprs hppdrangs SIT uesed enSthet haint thea diceptdygpl at e can
be separated by cutting the connecting portion after printing. Therefore,
an apps apei@isetpen RiE pad taetwalc dhsiieyf pramedshaie phecisur f ace of the display
pl ate without using a plate, thereby permtting the rapid nanufacture

di splay plate while keeping down the manufacturing cost even under
conditions of multi-kind snmall quantity production. By using the display

pl at e ori dihgatlispdeytliatg aridindl) eodttihegnethorheofcoaneGtctoningort i on can be
performed by general -purpose small equi pnent without using special |arge
mehuf HEPLRY g abguingneriisplahaest of of thadrspiany prearéieamrbendtanuf actured in
an appropriate place, thereby rapidly and flexibly conplying with the
denarii?ig?d(ﬁﬁsF%ﬁnﬁngefHSSF¥3?320€ﬁPmple {embodiment) shown in the

drawings, and, of course, various changes can be made in the scope of

the gist of the present invention.

10 Although, in the embodiment, a watch dial and a wristwatch
comprising the dial are described as a typical example, the present
invention can also be applied to display plates provided on decorative
members and accessories, display plates provided on display areas of
various display devices. Alsc, the display device is not limited to a

15 wristwateh and other watches; the present invention can also be applied
to various measurement apparatuses, electronic apparatuses, mechanical
apparatuses aﬁd devices, etc. Of course, the present inventioﬁ can also
be applied to a watch dial, a date dial for displaying dates through a
window provided on the dial of a watch, as well as a day~ocf-week dial

20 for displaying day of week.

[Industrial Applicability]
As described above, according to the present invention, a
supporting portion comprising a positioning structure and a display

25 plate shape portion comprising an ink-receiving layer provided on the



33 CLAIMS 1. A display plate original conprising a supporting pdrﬂiEEB 2004
conprising a positioning structure forned to be positioned by engagenent
wi t h anot her nenber, a display plate shape portion fornmed to have a 5
predeterm ned positional relation to the positioning structure and have

t he pl anar shape of a display plate to be manufactured, and a connecting
portion for connecting the display plate shape portion and the supporting
portion, which are integrally provided, wherein an ink- receiving layer is
formed on the surface of the displ pl ate shape 10 portion, for hol ding
the received ink droplets thereby. 2. A display plate original according to
Claiml, wherein the surface of the connecting portion is |ower than the
surface of the display plate shape portion. 3. A display plate original
accor ghifrgct otfdrabmake0int2graIer ebrhdcied hrbidtr heefineketithd ayetidnstsot for med
on the positioning structure. 4. A display plate original according to any
one Operulidi 1k WAErSishem peOREinggih a¥ekh | inkf ardmdtondehe; siteflace tbé t he

di splay plate shape portion, and the ink-receiving layer is forned on the
sur f agizpllhe wieati sigpkayetion basedlonr eseipesigidndyerstivecinget s@ndparent or 20
sem transparent. 5. A display plate original according to any one of C ains
wher ethe tlheplpyspldteneag bt sapetratrel bgnpritdes et hermeghitwlerfiznmed in t he
supporting portion. 6. A display plate original according to any one of

Cloai nsfte2bpyintied n Thersfpker eapetnanegriatpeprevnprttsas eampdeoirymsdrface. 1 0
FEB 2004

on the surface of the display plate without using a plate, thereby
permitting the répid manufacture of a display plate while keeping down
the manufacturing cost even under conditions of multi-kind small-
quantity production. By using the display plate original, printing and
10 cutting of the connection portion can be performed by general-purpose
small equipment without using special large manufacturing equipment.

Therefore, a display plate can be manufactured in an appropriate place,

thereby rapidly and flexibly coﬁplying with the demands of customers.



34 7. A display plate original according to any one of C ains Whgrﬁgg ﬂmﬁ
i nk-receiving |layer conprises a material with high absorbency fo
8. A nethod of manufacturing a display plate conprising the steps of:
processing an original plate including a supporting portion conprising a
positioning structure forned to be positioned by engagenent w th another
menber on the basis of the positioning portion to forma display plate
shape portion having the planar shape of a display plate manufactured and a
connecting portion for connecting-tke display 10 plate shape portion to the
supporting portion; formng an ink-receiving |layer on the surface of the
di splay plate shape portion; ejecting and adhering a plurality of ink
droplets to the ink-receiving |ayer based on the positioning structure to
forma surface pattern correspondFh a desired i mage pattern; and
cutting the connecting portion to separate 15 the display plate. 9. A
met hod ‘of AreHaPiex RepbR) caldinggd| agpmpiigted dc EBRRATRENS §°F ™M 8, wherein the
i nk-receiving layer is not forned on the positioning structure. 10. A
net hotP B L HEWUR RASAELPIG P B Qi5EaTe frared decht dradticdeti™y RP%29°962br 9,
wherein the surface of the connecting portion is |ower than the surface of
the d¥idp aPTHEAtE"SREpE FOFRYAENPLALE SAeRFePABY °8f THERO 8T iy a di spl ay
plate according to any one Clains 8 to 1,0, wherein the ina attern is
| Ut PSS TR FEP L DI Pr PRI A o o SHBUCES L Bab Pt Har ™ &9 SPREd v t h
correspondence_bet ween 2 %tele tronic data corresponding to the inmage
pat t et?l'ﬁa ggawatrhseha SS? iaoﬁil%% ag _pLgaﬁfEéogttﬁ)Eanufaclt’:ured? anc& a“connecting
portion for connecting the display plate shape portion and the
supporting portion, which are integrally provided, wherein an ink-
receiying layer is formed on the surface of the display plate shape
10 portion, for holding the received ink droplets thereby.
2. A display plate original according to Claim 1, wherein the
surface of the connecting portion is lower than the surface of the
display plate shape portion.
3. A display plate original according to Claim i or 2, wherein the
15 ink~receiving layer is not formed on the positioning structure.
4, A display plate original according to any one of Claims 1 te 3,
wherein a coating layer is formed on the surface of the display plate
shape portion, and the ink-receiving layer is formed on the surface of
the coating layer, the ink-receiving layer.being transparent or
20 semitransparent.
5. A display plate original according to any one of Claims 1 to 4,
wherein the positioning structure comprises a through hole formed in the
supporting portion.

6. A display plate original according to any one of Claims 1 to 5,

25 wherein the ink-receiving layer comprises a porous surface.



35 corresponding to the display plate shape portion to transmt t he UOEEBUZU[
data fromthe conputer to an ink jet printing apparatus which can print a
predeterm ned pattern by ejecting the ink droplets and which can perform
positioning by engagenent with the positioning structure so that 5 the ink
jet printing apparatus is driven according to the output data to formthe
surface pattern on the display plate shape portion with the positioning
structure engaged with the positioning portion. 12. A nethod of
manuf acturing a display plate accorging to Caim 11, wherein position and
shape data of the display plate shape portion 10 is input to the conputer
or fornmed in the conputer so that the image pattern is superposed on a
di splay pl ate shape di splayed on the basis the position and shape data to
form the pobsi ti disrdal apliate corigeésygondencdngwid Bny heecedtecinom 4 dat@d
corresponding to the image pattern. 13. A method of manufacturing a display
pl at ewlspedn diheg itlo-rElcai vinglbayvkl, carpei eén aamdtardbl iwigehighnponent and a
second i mage conponent, which are separately obtained or forned, are
super poaergd fayritheesilzed by the conputer to formthe i mage pattern. 14.
A nmet hod of manufacturing a display plate according to aim 13, wherein
the positifon AreEtPRaRE dareastuting aidppagy plate cohRpein9 Yer sFere i s i nput
to or formed in the conputer, and the first inage conponent and the second
[ r‘?age°%oﬁ15‘b‘??e“’ﬁ%n‘éraé‘ SEHFEPPOFIA LB rgARIINgy At HEEPZEdIWPE T 1PRe di splay pl ate
shape fornped based on the position_ and shape data to formthe inmage
pat t eTHPANH e PFSLPORIdRtRcFire EBFPEs HofeREE WPERT tHeSRIFEFFVNI ¢ dat a
corresy gndi to tnggriomage 25.£attern. 1.0 FEB 2004

n the basi

(“) another me of the positioning portion te form a
‘ display plate shape portion having the planar shape of a display plate
to be mahufactured and a connecting portion for éonnecting the display
10 plate shape portion to the supporting portion; forming an ink-receiving-:
layer on the surface of the display plate shape portion; ejecting and
adhering a plurality of ink droplets toc the ink-receiving layer bésed on
the positiconing structure to form a surféce pattern corresponding to a
desired image pattern; and cutting the connecting peortion to separate
15 the display plate. |
) 9. A method of manufacturing a display plate according to Claim 8,
‘—) wherein the ink-receiving layer is not formed on the positioning
structure.
10. A method of manufacturing a display plate according to Claim 8
20 or 9, wherein the surface of the connécting pertion is lower than the
surface of the display plate shape pertion.
11. A method of manufacturing a display plate according to any one
of Claims 8 to 10, wherein the image pattern is input to a computer or

formed in a computer, output data is formed with correspondence between

25 electronic data corresponding to the image pattern and the position data



36 15. A nethod of manufacturing a display apparatus conprisind (0 FERMPONY
a display plate by a nethod of manufacturing a display plate
any one of Clainms 8 to 14; and incorporating the display plate in an

wherein the display plate original is used as a dial of a tinepiece

)

according to

apparatus. 5 16. A display plate original according to any one of C ains
17. A

di splay plate original according to any one of Clains 1 wherein the display

plate original is used as a date dial of a tinepiece. 18. A display plate

original according to any one of Clains 1 to 7, 10 wherein the display

plate original is used as a day-of-meék dial of a tinepiece.
i ncl udes a supporting portion having a positioning

di splay plate origi nal
menber,

structure fornmed to be positioned by engagenent with anot her
di spl erripbpdrelish ape tpordiisphay elLaed shopd @vet borpredetaasni netde pospt:t onal
relation to the positioning structure and have the planar
di spl @atapkaire the doepuenuftacdrurier,jeangriantdonnaptiraguspehidhonan fraintonnect i ng
the display plate shape portion and the supporting portion,
i Nt egr FrkyeyFroinadedativdrer by rejantimk thedekvirmpleayemd wisichorared on t he
surface of the display plate shape portion, for holding the received

dr oplrtrdotmeoebioning by engagement with the positioning structure so that

5

10

15

20

25

the ink jet printing apparatus is driven according te the output.data to
form the surface pattern on the display plate shape portion with the
positioping structure engaged with the positioning portion.

12. A method of manufacturing a display plate according te Claim
i1, wherein position and shape data of the display plate shape portion
is -input to the computer or formed in the computer so that the image
pattern is superposed on a display plate shape displayed on the basis of
the position and shape data to form the position data in correspondence
with the electronic data corresppnding to the iﬁage pattern.

13. A method of manufacturing a.display plate according to Claim
11, wherein a first image component and~a second image com#onent, which
are separately obtained or formed, are superposed and synthesized by the
computer to form the image pattern.

1l4. A method of manufacturing a display plate according te Claim
13, wherein the position and shape data of the display plate shape
portion is input to or formed iﬁ the computer, and the first image
component and the second image component are superposed on and
synthesized with the display plate shape formed based on the position
and shape data to form the image pattern and the position data in
correspondence with the electronic data corresponding to the image

pattern.
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15. A method of manufacturing a display apparatus comprising:
forming a display plate by a method of manufacturing a display plate

according to any one of Claims 8 to 14; and incorporating the display

plate in an apparatus. -

16. A display plate original according to any one of Claims 1 to 7,
wherein the display plgte original is used as‘a dial of a timepiece .

17. A display plate original according to any one of Claims 1 to 7,
wherein the display plate original is used as a date dial of a timepiece.

18. A display plate original according to any one of Claims 1 to 7,

wherein the display plate original is used as a day-of-week

dial of a timepiece.





