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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

and a nethod of manufacturing a display plate,
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 fornmed in a predeterm ned;design on the surface of a netal

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

pl ate

formng the desired surface paiRESeRRPIIANt he dial, pad printing, screen

printing, offset printing, and the |like, which are described in Special
Printi iySEiRY PLATE 28I GRNAKaNIO MEBEGFU ABt MANUFAGTIRANG\DISABAY $UABHAPPan
Kenkyusho), Introduction Special Printing (witten by Ichiro |keda,
by Society of Printing, EditPhFflB88ctir6R}TVSetc. are frequently used.
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
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The present invention relates to a display plate coriginal and a
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.

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

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

i ssued
In



mul ti-kind and small-quantity production which has been recentlﬂ 0 FEB 2004
increasingly required, the method requires the creation of a plate at each
change of the design, thereby increasing the production cost and 5
requiring nore tinme 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
increase the production cost per praoduct, and delivery of a 10 watch having
a dial having a required pattern wwthin a short tine is very difficult
because nore tinme is required for formng a plate. In displaying a
character on the dial, in some cases, nany plates are needed because five
col or Soo¥ingD4 gyrabe muegdi rafddialisheseby bneideabiined ReEe@si Bgetire production
cost and delaying the delivery date. 15 Particularly, in printing after the
f or minilori-dincach ofaldi@lanshgpesedudripe whikk ke beguireechtfigr positioning a
plurality of plates and a dial, and color matching, thereby requiring a
ski | | eckngerkerly Femutilted nothe, mathogriemiii ngs dhetdreatial of e g@nee alt- pur pose
printing apparatus cannot be easily used, thus an expensive speci al

machi sechi sham@ p&lier desigandtiemebnsnak¢atingntiy acelugti¢ethe@ospewidal machi ne
must be secured, causing the need for a neasure agai nst noi se and dust

dt i nEFavanishersat itdAeoreficne thechiare. of rpraddrtioon, (Thes prd aegwgest op
requires the use of a printing ink using an organic solvent and a cl eaning
sol utfon®2tthefBBYF re§tid MREkARSEWA FBAMMLEF hEastr ePaid c8d1 e and 25

~_health asures and creating a, heavy incidental qgéignﬁnt cost. O FEB 2004
YAccor fTGIFLTHE prESetht oF IRAGAL | AT RER TSt R S gt rgat WAsty

required. In this case, the number of the products is small enough to
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.



t he above problens, and an object of the present invention is-ﬂond%ﬁbﬂgwf a
novel display plate original, and nethods of nmanufacturing a display plate
and a displ ay apparatus, which are capable of rapidly manufacturing a

di splay 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 acturi ng cost by a sinple work, and which are capable of decreasing
equi pment cost. 10 Disclosure of Inwention order to achieve the o a display
plate original of the present invention conprises a supporting portion
conprising a positioning structure fornmed to be positioned by engagenent

wi th anot her 15 nenber, a display plate shape portion forned to have a

pr edet er m hewprdpuosivt | thralpreedret ioventdon hes posint poriaygd starugeiMiagand havi ng
the planar shape of a display plate to be manufactured, and a connecting
porti bme abgre popbkastsi-ngnd ke dbistagt fhatireshapdngerticoniarkd p¥ryidapporti ng
portion, which are integrally provided, wherein an ink-receiving |layer 20
i s formayedrdishéas plpieecgiithe dhdFreayeds af esapeEPore i20AISEIGY hol di ng
received ink droplets thereby. In the present invention, the supporting
por t i BFrifadihg fhwlagodwrarghiifg "sitluetardpraiktl ofhe?riiddpl ay pl at o shape
portion conprising the ink-receiving | ayer provided on the surface thereof

ar® cBNERERLing 1 isRttY PhEtT SANEE Antd6Ft iR EEP Paritt 3 hR®yi&t%syst em
printing in 10 FEB 2004

design and a display apparatus comprising the display plate as various
;m) 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



which ink droplets are ejected to the display plate shape porti(in[icﬁ]EBr@Ull
basis of the positioning structure, and permt separation of a display
plate by cutting the connecting portion after printing. Therefore, an
appropriate print pattern can be forned on the surface of the display 5

pl ate w thout using a plate, thereby permtting the rapid nmanufacture the
di splay plate while suppressing an increase in manufacturing cost even
under conditions of nulti-kind and small-quantity production. By using the
display plate original, printing and cutting of the connecting portion can
be carried out by a general -purpose snmall equi pnent wi thout 10 using a
speci al | arge manufacturing equi pnent, and thus the display plate can be
manuf actured in an appropriate place, thereby rapidly and flexibly

conpl yhih Whi HrderauzdsrofejeusdOrer tShe Hisilag praeesiadenverttioongn tthe surface
of the connecting portion is preferably |ower than the surface of the

di spl aysid afetis=hape tpotitrigoatruckreé N anbepgumes erdparaviemt POy déspleg t he
surface of the connecting portion is lower than the surface of the display
pl at ep&dtapey porttion the tconngcipiogs pbi td oh ;a tecredseing daffagefsueh aas a defect,
peeling, swelling in a printed pattern on the surface and a | ower |ayer

st r uctrrPbetWPEITE Ppttierhechmp et Eyamedton ke edgéaed cfhehadidspplay pl at e shape
portion even by 20 cutting the connecting portion. the present invention,
t e | platcerbihrufgudiager Piater dherety perbttieg 7 wpidheanydartisenthg
structure. In the present invention, since the ink-receiving |ayer is not

f or methoi e YpBRatE Ui ifg S ERREFEE iR 20 1PGr§a P48 IR RGT HeBP edSE the 25

possi bility of deterioratiQ%_the,engagenent recision of the paositioning 10
fﬁ)FEB OBFA uhder conditions of milti-kind and small-duantity production. By

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



structure due to the thickness of the ink-receiving |ayer, thereby0 FEB 2004
positioning the display plate shape portion with high precision. In the
present invention, preferably, a coating layer is formed on the surface of
the display plate shape portion, and the ink-receiving 5 layer is formed on
the surface of the coating layer, the ink-receiving |ayer being
transparent or semtransparent. In the present invention, since the
ink-receiving layer is formed on the coating layer, and the ink-receiving
| ayer is transparent or semitranspayent, the color tone, the texture, etc.
of the coating layer 10 can be observed through the ink-receiving |ayer,
and thus the color tone, the texture, etc. of the printed pattern forned
by adhering ink droplets can be set in a wide range, thereby w dening a
var i astorctoke appets aheethidgsegnetofhd Hekdiesplaingplages, aimgkebpcr easi ng t he
expression power of the display plate. Al so, the surface of the coating

| ayer pesirtibeidothediiblay thate cbbpe dooheoswitlalblighforecifom.exanpl e,
printing a white color (unpatterned) to inprove the coloring property of

t he print eth raetmresentanavehia one ppodgchibiv. i ¢ ycoaftinhdaget dr formed wher eby t he
color tone and pattern having high quality can be forned. In the present

i nventhorurfire pbsine ahimlgyseiaret eharepreftérablapd Pige dolprdcséy¥ing t hr ough
hole formed in the supporting portion. In the present invention, since the
posi t ToMEngs p"(ﬁ‘f“?‘br?ncg?ﬁ)rsil§%%cea°ft?hfoﬁ@#lﬁél ¥ YPFosths dRFHECEan Wasi |y be
performed with high precision b¥ sinpl e positioning neans such as a pin In
t he prE&&nPeindyEFSBATSRN Ch THECTHKEPRER™vi ng | ayer conprising a J--~

orous surface, in so cases, the ink-receiving |ayer conpprjses . a 10 FEB
fm)goo4 In the presengninvention, since the gnk—rece ingyfayer QP gormed

on thg coating 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



mat eri al having hi gh absorbency for the ink droplets. The displal biFdBe 2004
original of the present invention is preferably formed froma shaped
substrate. By using the shaped substrate, i.e., the substrate having a
predet erm ned outer shape, a conmon positioning 5 jig or an apparatus
having a conmon structure can he ordinarily used, and thus the display

pl ate shape portion can be easily handled in the printing step and the
step of cutting the connecting portion, thereby decreasing the

manuf acturing cost. A nethod of manyfacturing a display plate 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

poSi t motd Mgl portingmigh bdrbancyditepleay pliatieowhape portion having the

pl anar shape of a display plate to be manufactured and a connecting
portion forhecansetdy plateherdyispl ayf ibe plratentshapentpont isoprédertab@ysupporti ng
portion; formng an ink-receiving |ayer on the surface of the display

pl at efshw@gef por ki oimped] eddsitngteandBy adlvey ithg shapledr albstyatof, ink..droplets to
the ink-receiving layer on the basis of the positioning structure to form
a sur flac eubat tagenhaodmnges rordetrgninedh cdest shebd-nagecyyant ersitiamdigcutti ng t he
connecting 20 portion to separate the display plate. In the present

i f'ventiorRr VheEppRkatEckIinag? |@yeen issrprterer e Yo rodingbriyedssh t he
positioning structure. In the present invention, the surface of the
conne®td fBUDHIPE SHEHLSY BIPEF tREBFYPITEWRR PRAPF eI $pPAFhiatEshape

portion. 25 In the present invention, the imge pattern is preferably input
:ﬁ)t() 1OP¢3§B15RNf&eP and the step of cutting the connedting portien, thereby

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



a conmputer or formed in the conputer, output data is formed with 1 0 FEB 200!
correspondence between el ectronic data corresponding to the inmage pattern
and the position data corresponding to the display plate shape portionto
transmt the output data fromthe conputer to an ink jet 5 printing
apparatus which can print a predetermined pattern by ejecting the ink
droplets and which can perform positioning by engagenent wiwth the
positioning structure so that the ink jet printing apparatus is driven
according to the output data to faormthe surface pattern on the display

pl ate shape portion with the positioning structure engaged wwth 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 aciompetrerobr af gl oiverthdcomhetdr,t @rtipotidegaappdoanes withhout using a
conventional plate, whereby an increase in the manufacturing 15 cost can be
pr evemdmdspurienes sraedn glantionyc plagd uctnresporandg ttve te sizlagy  pl ate can be
rapi dly manufactured with the desired printed pattern. In addition, the
pri nteattpat ta@dntliss ppestidnodeth cefrspyeding thehdi disipdyy plakeesidAPgpe porti on
by using the position data input fromthe conputer, and thus a positioning
wor k mentiensi tyanmmitatird ettt datas ifag prieneipgten tOnky 1k dngagi ng t he
positioning structure with the positioning portion the ink jet printing
apparritigsing REPEHRFUAVAHEINERE BAPteRi PP FHEROPI LT P1 K= Priddent
invention, position and shape data of the display | at e shape portion is
pr ef er2biRk idpRte o 2hh e e BrpiFter S TIP RATEHL T PP Y ?gg%%‘ﬂ’ﬁﬂtte"r”t?o that the

i mage data i s superposed on the di I | ate . s
9 'J% sgructure so that t g fﬁ& get printfﬂ%eapparatus is

the positioni
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



| 1 0 FEB 2004 displayed on the basis of the position and shape dhtlaFEB 2004
formthe position data in correspondence with the electronic data
corresponding to the inage pattern. In the present invention, the position
data of the inmage pattern can he fornmed by superposing the desired inage
pattern on the position and shape data, and thus the printed pattern
corresponding to the inage pattern can be forned in the desired size at
the desired position according to the desire of the worker in the manual

nmet hod superposing both patterns, and fornmed 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 perfornmed after the superposed state is recognized, and thus the

fini shethisial e&nCcane hasps exi ows lpps estonnatiedhaph enedbyontiowd agkuri ng a

di splay plate according to demand. 15 In the present invention, a first

I magepednqonefitaant arsegondendenalich ecbapdrenignivhdaia aseresepeadiaigel vy
obtained or formed, are preferably superposed and synthesized by the
conputercthkeoidaenpifternmage pattern. In the present invention, since an
original inmage pattern of the printed pattern of the display plate is
formed by Bupbe posisagt andexGogy ntheeppZitagn tdagaf ¢ Shei hmge edgonent and t he
second i mage conponent using the conputer, one or a plurality of shaped
pat t erars beafriyed pepporeedndirhargesdrpdringgs inegteparictit PesEdSPly edit the
printed

and shape data, and thus the printed pattern corresponding to the image
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 pattern 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



pattern of the display plate. For exanple, in manufacturing a ti qre@i%mﬂ&
dial as the display plate, a functional pattern conprising nuneri cal
characters for tinme display, other characters, scales, |ogos, etc. is 10
FEB 2004 previously set as the shaped pattern, and a decorative pattern
conprising a picture or the like as any desired pattern is superposed on
the shaped pattern so that the printed pattern of the dial can be- forned
by a sinple operation. In the present invention, preferably, the position
and shape data of the display plate shape portion is input to or fornmed in
the conputer, and the first inmage conponent and the second i nage conponent
are superposed on and synthesized with the display plate shape forned
based on the position and shape data to formthe inage pattern and the 10
posi t po#vidas By isat cor tespindencatwet) the seHectimohve pdatarrcorresponding to
the image pattern. A nethod of manufacturing a display apparatus of the

pr esentmpripiventai pictogaprd $es:liker a9 rgy adadiispd apptpeat és byupelposmat kod of

manuf acturing a display plate; and incorporating the display plate in 15
an appar ahused pattdiinsseddet Preepeidishypatithen stfephe fadrlt¢re Porfrtedn of the
ink- receiving layer on the original plate are carried out in a

manuf Ricttusinrfe ppeareéiguch a factory , and the original plate is transferred
to a sales base such as a sales center or a store so that the inmage
pattern 207 §h¢ grreerlolrEdltderedrhetaie Ys ates Poziddon A1d pRasft idAtRi s al so
performed in the sales base. A display plate ori %i nal of the present

i nverﬁﬁ 6Herﬁ*§pGﬁ%‘&%5596Ehape portion is input to or fo¥med in the 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.



descri bed construction and is used as a tinmepiece dial. A display pﬂ[:f_rgﬁ
original of the present invention has the above described const rLc i gqpc’]
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- described construction
and is used as a day-of-week dial of a tinepiece. In the present invention,
the tinmepiece dial, the date dial permtting display of dates through a

wi ndow provided on the dial, or 5 the day-of-week dial permtting display
of day of the week through the w ndow provided on the dial is formed by
using the display plate original having the above construction to permt
the formation of an appropriate printed pattern on the surface of the

wat ch display plate w thout using a conventional plate, whereby the watch
‘dial, the datiepldy giade 0kiginaat eh therpdeBentlayvedtispekadital Hova-wat ch can
be easily and rapidly manufactured while keepi ng down the manufacturing
COSt e¥siribédenstaRdidd @RS Df uBkd tals- Kidag-andesRBdilazlquald tymgpieddct i on.
[Brief Description of the Drawings[ 15 Figs. 1(a) to (d) are plan views of
a di spl ay 1l ate oebgitnahvandonsttaketinepikicldibl, phienddtrgdisl per f or med on
the display plate original, illustrating the steps of a process for

manuf petrdc ity disdilspl of dekat ehrowghgienainden morddadanoetivi dhakn oenbodi nent of
the present invention. Figs. 2(a) to (d) are sectional views of a display
ploat ethor dgyrrdh-wed) damll pe it titiagi disphe Ll JaypriEnthagrers Yyeptay bd on t he
display plate original, illustrating the steps of the process for, .
manuf&@eearirfgvideddrs pthey dptlatie &9mgH i upinacberd@nday wiltket he sane

enbodi nent of the

ﬁ“) 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.



present invention. Fig. 3 is a schematic block diagramillustratihd &8 2004
schematic 25 structure of a printing apparatus for ink jet printing. 10
FEB 2004 11 Figs. 4(a) and (b) are schematic block diagrans illustrating
the conponents as exanples for manufacturing a wistwatch using the
display plate original of the enbodi nrent of the present invention. is a
schematic drawi ng schematically showing an editing b screen in editing step
1 for formng printing data in accordance with the enbodinent. Fig. 6 is a
schematic drawi ng schematically shoyyng an editing screen in editing step
2 for formng printing data in accordance with the enbodinent. 10 Fig. 7
is a schematic drawi ng schematically showing an editing screen in editing
step 3 for formng printing data in accordance with the enbodi nent. [Best
Mode for Caigsyi aigpiCatdtiré s enbereatfc bl oAkdiisyglrays platetmtigy nde, a net hod
of manufacturing a display plate, and a nethod of manufacturing a display
appar etunentacsosxantes witbh rmmufaehodngentrbftwaheh prséserithel dvartayon wil |l .
be described in detail below wth reference to the attached draw ngs.

Fi gs. Plqt®) cridipabmf (k% <abediran pgdhel pusserhtinygntira.steps for 20

manuf acturing a display plate original in accordance with an enbodi nent of
t he presenfid-nfelft pofcheppic Beayinds sabaahiHdyi Fhudrsad it state in
whi ch printing is perforned on the display plalLe original for a watch

screen in editing step 1 for forming 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



(d) are sectional views illustrating Lhe steps corresponding to fi®FEBLQA0E
to (d), respectively. 10 FEB 2004 12 As shown in Figs. 1(a) and 2(a),
positioning pilot holes 11 are forned at predeterm ned positions,
preferably in the periphery o shaped substrate 10. The shaped substrate 10
can be forned by using any desired material, for exanple, various netal
pl ates of alum num 5 stainless steel, brass, nickel silver, and the I|ike,
hard plastic plates, ceramc plates. As shown in the draw ngs, the planar
shape of the shaped substrate 10 is preferably a substantially rectangular
shape in order to inprove the hand]ll ng property and positioning property.
For exanple, the substrate generally has a 40-nmm square shape having a 10
t hi ckness of about 0.35 nn. The pilot holes 11 constitute a positioning
structure A0shasiihi BiYsngl theashaper, substidatiagandoprefiesahl yreonpri se a
plurality of holes. In this enbodinment, a pair of the pilot holes 11 is
f or mefomedt 4te pdédgeral nqaOpbiitanss,| Préhe-amly gimahe periployodt & he shaped
substrate 10. The pilot holes 11 are easily be formed by, 15 for exanple,
pr esssistpadpiubgtrdte Lhi s THtadlepedsubhorate M0 Rag. b (fiv)kped BySongcases,
support legs 15 are attached to the central portion of the back of the
shapedesiggdstatatic@ll 0f¢n epaeglect vddienefmega]l #lortediod aburdnwat ch dial to the
base 20 plate of a novenment which will be described |ater. The support |egs
19 arteiphwer seekli-nbortrouniehng hblves, i dhealikenobasshadwrtils Phetsdrawi ngs

ceramic¢ plates. As shown in the drawings, the planar shape of the

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



and formed based on the formation positions of the pilot holes 11,0drkB 2004
fixed to project fromthe back the shaped substrate 10 by a nethod such as
point welding . In a case in which anot her engagenent structure 2 5 is
provided for fixing the watch dial described below to the novenent 10 FEB
2004 13 (for exanple, when an adhesive layer is provided on the back),
support |egs 15 need not be provided. Next, predeterm ned processes are
carried out on the shaped 5 substrate 10 on the basis of the formation
positions of the pilot holes 11. Ogg of the processes conprises formng
circular-arc slits 10a and 10b in the central portion of the shaped
substrate 10 to forma display plate shape portion 12 corresponding to the
pl anar shape of the watch dial, as showmn in Fig. 1(b). The display plate
shape (jpor taxemplk? wisenl&n collrettedayer dsspppaoded g po¢ thachk) 13hencl udi ng t he
pilot holes 11 by tie bars 14 serving as connecting portions. In this
enbodisnpwrrt leysoitdereedsmpgubel yrayodeddeti ng the di splay pl ate 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 plurality circular-arc
15 slits in the shaped substrate 10. In the exanple shown in the draw ngs,

t he circul ¥gxtarereskregningd ruvgeitiF are Porinsd otb dmfbe Fhaemdral angl e

about 180 degrees, and a pair of the tie bars 14 are consequently provided

at> di aYTEPtDAQi o1 Ghe RAFiFhel i FheryioT PPRE-IgRs pPaFhpIRitet BHEFe porti on
12,

11. One of the processes comprises forming circular—arc slits 10a and
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



20 The tie bars 14 are then subjected to surface processing such oy FEB 2004
cutting or the like so that the surface positions 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
formati on positions of the pilot holes 11. In the exanple shown in the 1
"FEB 2004 14 draw ngs, steps are forned between the surfaces of the die bars
14 and the surfaces of the display plate shape portion 12 and the
supporting portion 13. Then, in grggn_to i nprove corrosion resistance or

t he appearance the watch dial, a coating layer 16 is forned on the surface
of the shaped substrate 10 by plating or coating. For exanple, as the
coating layer 16, an anti-corrosion plated |ayer (for exanple, N -P

el ect gali88§s PlsabpNGror ety aptal ivhg) sirFabod el dde thcknessdof 1 the 10
surface of the shaped substrate 10, and then a decorative plated | ayer

(for exampkeacesi byaheedpl aplpaase phabe N reloelieciidrhatdupgpriingf or med on
the anti-corrosion |ayer, and a transparent coating material such as
acryl paxrtebears.l acquer is coated to forma transparent coating (for
protecting the decorative plated layer). Alternatively, as the coating 15
layer 16, the anti-corrosion plated | ayer may be forned according demand,
and then an acrylic nmelanine white coating material may be coated to forma
W5 t e coatliheg, By ofdemicpginphlrevevvicrecticat ke standrase tHeopppercapes qir i nti ng,
which will be describe |ater, can be whitened, and
the watch dial, a cocating layer 16 is formed on the surface 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



a color tone having good printability can be obtained. In any ca;eﬂ EEB 2004
where the shaped substrate 10 conprises an anti-corrosion materi al

(alum num stainless steel, or the like), the anti-corrosion plated |ayer
need not be provided, and an appropriate base |ayer may be -forned for

i nprovi ng adhesion (or peeling resistance) of the coating layer 16 to the
shaped substrate 10. 25 10 FEB 2004 15 Next, an ink-receiving |ayer 17
shown in Figs. 1(c) and F is forned on the surface of the display plate
shape portion 12. Fig. 1(c) shows f{he fornmation region of the

i nk-receiving layer 17 by shadowi ng. As the ink-receiving |layer 17, a
porous | ayer or a water absorption |ayer conprising an inorganic conpound
or an organi ¢ conpound can be used. For exanple, an organonetallic
conpound st asn tigkr aetdiykngilbyeatld, shawni isdphgepokigal andhFigm2ils) di ssol ved
in water or al cohol-containing water 10 to forma sol solution by

hydr oliysiogmednat the sumfsced of ngd dbirleyl pRdtenshdps powtied ¥n t Fg-surface of
the display plate shape portion 12, dried, and then burned to formthe

i nk-r &¢d)i wheigp [chyeformatigvicngicr pbridesinkueracend| frveli 57 &3se, by addi ng an
oxi de fine powder of silicon oxide or the |like to the sol solution, pores
can behasbrieg enhs ytieoiRedrecnl ting 1a%srpbtodsPRIFFatESIAPE & Hativel v,
inorganic particles are dispersed in a solution fornmed by dissolving a

wat er 25OIEBI R BBYSEP™PH SAAE A7 OROARRLACTTPRYHME &F nith G FHRtEr PEPBm a

suspensi on, and the thus-formed suspension is
can be used.

)

- 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



20 coated and then dried to formthe ink-receiving layer 17. In {H FERI804
as the water-soluble polyner, starch, gelatin, gum arabic, sodium

al gi nate, carboxynethyl cellul ose, polyvinyl alcohol, polyvinyl
pyrrolidone, sodium pol yacryl ate, polyacrylam de, pol yurethane, polyester,
pol yvi nyl acetal, or the |like can be used. As the inorganic 25 particles,
silica, calciumsulfate, clay, diatomaceous earth, calcium 10 FEB 2004 16
carbonate, bariumsulfate, titanium oxide, zinc oxide, titaniumwhite,

al um num si licate, nagnesium silicatg, nmagnesi um hydroxide, |ithopone,
alum na, zeolite, colloidal silica, colloidal alumna, or the |ike canm
used. In a case in which the above-described coating |layer 16 is not
formed, the surface of the shaped substrate 10 may be nade porous by

sur f acerbbhead, meatiu &kl fane appartepturabei ghemicabx s, uti tamion @igetr ol ytic
action, or in a case in which the coating layer 16 is forned, the 10

coat i sigmli ayre rsilHcatrpyndy@e phde spdt Gus, yaghdel wanyidoxéde ndathoppne, surf ace  of
an al um num substrate can be nmade porous by any of various methods using
an eldomimd yizeclifer exddoplia, sthécsubstivatel eanmmbe, ebectheoliedain a
sulfuric acid solution using a platinumelectrode as a counter el ectrode
to obteabmed 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
c®ating layer 16. In this enbodinent, the ink-receiving layer 17 is
exclusively formed only on the surface of the display plate shape portion
12. 20 ThéPet sirés in WFéchd'@%iﬁ%efﬁewé?/%f%%gd%%ﬂgrfsﬁ 8Pt t he pil ot

hol es
") formed, the surface of the shaped substrate 10 may be made porous by

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



11 fornmed in the supporting portion 13 from bei ng changed by adfeli BB 12984

i nk-receiving |layer or surface treatnment for formng the ink receiving

| ayer 17, thereby avoiding deterioration in the precision of positioning
by the pilot holes 11. This is because the fact that in 25 form ng the

i nk-receiving layer 17 by coating, the ink-receiving layer 1 0 FEB 2004 17
17 is generally coated to a thickness of as |large as about 40 to 80 m to
significantly deteriorate the shape precision of the pilot holes 11 when
the ink-receiving layer 17 is alsa figrmed at the opening edges the pil ot

hol es 11. Al though, in the enbodi nrent shown in the draw ngs, the

i nk-receiving layer 17 is exclusively fornmed only on the surface of the

di splay plate shape portion 12, the ink-receiving layer 17 may be forned
exceptt7tire geieialilyi emtetdhe eperichgetdgésys dhrghasprbort Bdltes 81Mmin t he
supporting portion 13, i.e., on the portions of the surfaces of the display
pl at e tsheijyaiporantdn defferidretpaihs sWaregprgetifécr (fpbhe irdgeo10r¥6Ftibn 13
except the opening edges of the pilot holes 11. As the nethod of partially
f or m when fee | k- Feedivipaigavay e’ 17 dscdéeerbeld thabRreing (3WER Drinting can
be used. Since the ink-receiving |ayer 17 can be formed as_a transparent or
15 sehit Pihspdrént ¥l fliREIodRi Hf FRYRH™EBT fYPHR d b EPOWFHE 95k -
‘rqfeiving | ayer 17 can be used as_a color_tone base for IJ printing which
witl bee dekeisBeuiteltawt AL B EEEIIAPLY ARt AT ‘t%éhetsf“[fﬁé‘ﬁ%r" t or

layer 17

senltE&Q%Barent f||ﬁ1£the |nk-re§§JV|ng, eceunlg ﬂgér 17 may be

splay plate shape portion thevi

_*) 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



exanpl e, an aqueous sol ution of sodium polyacrylate in which magnesium2 0
silicate is dispersed, a coating solution formed by addi ng pol WivilngER 2004
al cohol and water to an alum na sol, or the Like can be used. In this

case, the coating layer 16 is fornmed to have a white surface so that the
sanme good color tone as that obtained by IJ printing on white paper

descri bed bel ow can be obtained. 25 1 0 FEB 2004 18 The display plate
original (the shaped substrate 10) shown in Figs. 1(c) an 2(c), which is
fornmed as described above, conprises;the pilot holes 11 serving as the
positioning structure for positioning the original plate itself, and the
di splay plate shape portion 12 formed at the predeterm ned position based
on the pilot holes and further conprises the ink-receiving |layer 17 forned
on the surflaceigflayhelatdi spleyapl @he shape postior 1@). shhen pinl @ighol es 11
facilitate positioning of the shaped substrate 10 and the display plate
shapel{porhidir) 12vhighdid e rped sends cofbddhebovik- reqeitvengheayeotl7 pernits
an 10 appropriate printing system(sinply referred to as "IJ printing"

her ei naifeset) siemvitit el thekeositignimt shygidnre herspefiddenifg the | nk- receiving
| ayer 17 by using an ink jet printer, ink droplets are ejected to forma
pat t ep¥LgiPpgPlatg dEsahtl 20d)thehdivrlhe Beaeeshapevwbdcthon 12pEfpmasdatayer 18 is
formed on the surface of the ink-receiving layer 17 15 by the |IJ printing.
TRe pHinpetiqtaypinefgremilipe Foefed bhe £1ipot thodas theasdifPaekeof the di splay

pl ate shape portion 12, forned over the
comprises the ink-receiving layer 17 formed on the surface of the

,f‘) dis?lay plate shape portion 12. The pilot holes 11 facilitate
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



entire surface thereof, or forned to extend fromthe surface of Anl EEBS;?I]%/
pl ate shape portion 12 to the surfaces of the tie bars 14 and the
supporting portion 13. After the IJ printing, the tie bars 14 are 20 cut by
nmeans of a sinple too] su a nipper or the |ike to separate the display

pl ate shape portion 12 fromthe supporting portion 13. Fig. 3 is a draw ng
schematically illustrating the schematic structure of an ink jet system
printing apparatus 30 such as an ink jet 2-5 printer. In the use of the
printing apparatus 30, a positioning,jig 32 10 FEB 2004 19 is fixed on a
sheet 31 conprising, for exanple, predeterm ned paper, by a bonding nethod
or the like, and positioning pins 32a provided on the positioning jig 32
are inserted into the pilot holes 11 to position the shaped substrate 10
on t hes pisieti @Nianghdeitg3 B 2omd hies il NddrNgx-=appa) alrd8eberddnédipbper, ®ENPri ses a
feed mechanism 33 including feed rollers for feeding the sheet 31 in the
di r ectilgimdohg aekbyd lor e flhkee Otaherpdsanthnian pinsk32£etprhenttd34n Whiech can be
noved in the direction of arrow G by a head driving nechanism35 is

ar r anged taboive tile Reeck rpehanids mi33 thd s lonkolpetlheadb34tisn ahknown one
in which the volune of an ink chanber not 10 shown in the draw ng and

provi shegepnswisératik 1P edn thad @4 tisningdiiced2 by The fpringxagrpbearagesor mat i on of
an electrically driven piezo elenent to eject a part of the ink supplied

t @ t h? ifikthsranprnrigss inkeed oskcbasism By doghudingi Sxdtargblerszide not shown in
the drawing. One or a plurality of the ink chanbers and the discharge

nozz| E3edény rdpIrtitng! tie e dieeHarbel Srape For oWt 38, otdsd i el arly in

color printing, a pluralit ) , )
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



inks (for exanple, cyan, nmgenta, yellow, black) having col or tohds F&Be 2004
supplied to the respective ink chanbers no that ink droplets having a
desired color tone can be appropriately discharged fromthe corresponding
nozzl e according to the print pattern. 20 the case shown in in the |J
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 nechanism 33 and the head driving nmechani sns
35 are operated 25 according to the rinting position to discharge ink
droplets to the 10 FEB 2004 - %&face of the display plate shape
portion 12. At this tine, the shaped substrate 10 is positioned relative
to the positioning jig 32 by engagenent between the pilot holes 11 and the

POSi t LWHaRE ¥ Rfie 3BBplayPipl&ee tMEPPYRIrtiMNNNY jpkOc1diZ iksmd,| x8d AMapthe
predeternlned posi tion relatlve to the sheet 31, the I|J printing is

carri eghseuhtamibhi 4 hesitlicnphaye1pk abe tshape ppoIrtibama 3igosi biyoned indirectly
by the positioning jig 32 and the sheet 31. In this case, the positions of

t he pélgabeh@iteBetwkbnOfhd Belshapees Subsid ahe pbQitByhihg wirmsped. by
recogni zing an i nmage input to an imgi ng device such as a CCD canera so

t hat fiheef eedpdditTeehaniism BB iantlidcdeathead wHekdvtaghined hasismm35 of t he
printing apparatus 30 are driven according to the data about the position.
A5t houghtivk thntiwhisbéetady, ofhey af impustkmown dyesedroupi gimbntbei s di spersed
can be used as an ink in the IJ printing, an ink in which a

display plate shape portion 12 positioned indirectly by the positioning
“m) jig 32 and the sheet 31, 1In this case, the pesitions of the pilot holes
11 of the shaped .substrate 10 may be grasped by receognizing an image
input to an imaging device such as a CCD camera 5o 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,



15 pigment is dispersed for inproving the coloring property and thd FEBn200}
resistance of a print pattern is preferably used as the ink for the watch
dial or other dials. There are various inorganic pignents, organic

pi gments, etc. Exanples of inorganic pignments include titanium oxide, iron
oxi de, and carbon bl ack. Exanples of organic pignents 20 include azo

pi gnents (azo | ake, insoluble azo pignents, condensed azo pignents,

chel ate azo pignments, and the like), polycyclic pignents (for exanple,

pht hal ocyani ne pi gnments, perylene phLgnents, anthraqui none pignents,

gui nacri don pignments, dioxazine pignents, thioindigo pignents,

i soi ndol i none pignents, quinofuran pignments), dye chelates (for exanple, 25
basi c dye type chel ates, acid dye type chelates), nitro pignments, 1 0 FEB
2004 Ritmpstrpsmeptgnenikineahlddkneair] &bk, lided the | i ke. Any one of the above
pignents is preferably added as a pignent dispersed solution to the ink,

t he di spersed sol ution being obtained by 5 dispersing in an aqueous nedi um
using a dispersant or a surfactant. As a preferred exanple of the

di sper santAnvaceemiehks ghare da‘isfﬂem@aﬁﬁ rresédralflyr agsegdpat i ngiemgritgnent

di spersed sol ution, for exanple, ol ymer dispersant can be used. The
amountisprreee sshj?ﬁ@m taddeditio fch% ifReFsged ﬁ?le'fté?lame}natf@&ﬁueﬁ%%by wei ght
to 25% by weight, and nore preferably 2% 10 by weight to 151,-, by weight.
A5p R LT HIE &Bniib§fi’t“?°6‘ﬁ ’G%qfuﬂ‘e“@’é’r‘i’ef‘aﬂs?er%d%é‘dSbf/fa&ﬁai“hg As

pr edet er m_ned anounts of pi.gnent, the di spersant, sol vent for

i npar? PAGEE IR0 E’Eﬂ}piliiﬁfgtflﬁn‘i:‘FPS'r’Fa"&nda rﬁ°>‘2?"?ibtlf’ﬁ%l rdééﬁ‘f”fsé‘ﬁf “§f%ture by a

el BEgREhLne e s, Abell Ml 18R e dRgRLPed Tk

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%
10 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 .

15 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 obtaining
exgellent ink fixing properties (resistance to color blurring and ink
separation) without deteriorating the color of the pigment. It is thus

20 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

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



N

surface of the ink-receiving layer 17 by the IJ printing to secrr¢k¥® 2004
mai ntain the ink droplets at the adhesion positions, thereby obtainimg
excellent ink fixing properties (resistance to color blurring and ink
separation) wthout deteriorating the color of the pignent. It is thus 20
possible to forma good surface pattern, and obtain sufficient |ight

resi stance as a dial such as a watch dial . After the IJ printing, the
printed surface of the display plate shape portion 12 is preferably coated
with a protecting filmhaving 2S light transmttance. The protecting film

may be a tilmobtained by 1 0 FEB 2004 22 coating clear |lacquer or the |like
on the display plate shape portion 12, or a light transmssive film
previously fornmed and adhered to the printed surface. Al so, the protecting
filmemytihe dehr Qarphet ekythe nans par eind diapichyl pketeasbepd poanispatent pl ate
or scatter plate, the protecting filmmy be one playing the function to
partiat layligiti bidnsinhesivier avel pedvilought .foABed ahdaadhpasdnto tioati ng materi al
for formng the protecting film an acrylic or cellul ose clear |acquer, or
t he Ipddetedrsunsed. Shoe tireppeioicadhg niglmithan bamatnperpdetele seal i ng
performance for the printed surface, deterioration, discoloration, noisture
10 abserpramnt, ang. 10fe phesmptirmspd reny Pdste andserlitenarlatay emecan be
prevented. Al so, the surface of the display plate shape portion 12 may

s@bj euredctiggatidint mande oug Paewingr sht fRctidr teiRprasllor iskiddathon 15
before or after the above-described step of formng the printed |ayer 18.

I n suchRvelrfatiohty e r@ntranspastire ceaidey, matembib Pt cEHPYPEiTG di spl ay

w”) protecting film, an acrylic or cellulose clear lacquer, or the like can

be used. Since the protecting film can improve the sealing performance
for the printed surface, deterioration, disceoloration, moisture_
10 absorption, etc. of the printed surface and a 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



scal es, nunerical characters, characters, and other patterns, orl & FEB 2004
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
adhering the display plate shape 10,FEB 2004 - 23 portion 12 to anot her
menber (for exanple, a novenent of a watch), and the adhesive |ayer is
preferably coated with a separating sheet. separating sheet is separated
fromthe manufactured dial can easily be adhered to another nenber. The
adhespveticayer toasmdidef afember byfouSéxugpae K romwvepees suff @- sendi t iarel adhesi ve.
Next, the above-described IJ printing is carried out, and the display plate
shapetporadhesn vE21gyerwhs retlembdiyotedtedngithi k nsdps rdoimeedhedcor ng t o demand
is separated fromthe supporting portion 13 by 10 cutting the tie bars 14
t 0 obtlis cassvattbd <HpakatiTheshded barsspidatednisimphy reavidgrugsddad t ool such
as a nipper . Since the tie bars 14 are forned so that the surfaces thereof
are browdettitaman rasily fogcedifredhee dinspharympitire sHwpadrsiveolrYE2, no cut
15 surface is formed on the surface side at the edge of the display plate
shapecPoPei frned Pyt Hetwsby BrePeREFTRYreTShEL WardlRS iVehi ppi ng, cracki ng,
swelling, peeling, or the like) to the surface side portion at the edge the
di splay plate shape portion 12, and hiding the raw materi al '

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



texture (the exposed portion of the raw material constituting thé BHHEERIIM
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 layer 16, the ink-receiving layer 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
connected to the tie bars 14, as shgyn in Fig. 2. In this case, the raw
material of the shaped substrate 10" can be hidden at the edge of the watch
dial after separation. Although, in the above enbodinent, the tie bars 14
are formed at the two diagonal positions on the periphery of the display
pl at ec&liapeed PR thontidarkhes t ke bans It Mgy e toruwed alsel htiee rak nore
appropriate positions. formng the tie bars lurality of positions, the

di spl msteptial eshBpehpped isapsthdtealn shaldey hb&smoan atieeddde0 ot hEhessupporti ng 10
portion Next, the nethod of manufacturing a display apparatus (for exanple,
a watwdrchwiislt watehypanebodi ng the dial by using the display plate
original (the shaped substrate 10) will be described in detail below 15
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
Although, in the above embodiment, the tie bars 14 are formed at

the two diagonal 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,



to separate the dial, and then incorporating the dial into a disbﬂthB 2004
device to conplete the display apparatus. 20 accordance with an enbodi nent,
t he manuf acturing method conprises formng the display plate original in

t he manufacturing place, noving the display plate original to a sales

pl ace together with the display apparatus before 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 demands, 1 0 FEB 2004 25,separating the dial in the sales place,
and incorporating the dial into the display apparatus (or assenbling the
di spl ay apparatus using the dial and other conponents). In this case, only
the display plate original is manufactured in the manufacturing place (a

f act orqpaoatiripethe kel andharsadpprdprcrataadpaidogppradngf Orendidal Hetdi spl ay

pl ate shape portion 12 in the sales place (a business point, a store, or

t he thekd}spevorrhargted (cusiswemblingdemanidsptay sppgrlagte dshedg dibepl ay
apparatus in the sales place. Therefore, it is possible to rapidly conply
W t h dipheantbpiihels cofieerssttoher 3n HWrid Staspr esy &he idicréas®litke t he

manuf acturing 10 cost even in nulti-kind and small-quantity production.

t hi s wdgéenali fisgemmtfapeinedt He thetanudnetiuried £lpen ‘lﬁ'eg\'i‘\%*éﬁytﬁ’é 96si ti oni ng
structure such as the pilot holes 11 and the display, plate shape portion 12
i @ i Ngde) £ o PhEPREPRFIAEE RATRETDICAB L2 SPFTRY AR ‘tndbeplay plate -

shape portion 12 in the sales place (a business point, a store, or the
) like) according to customer’s demands 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.



15 carried out in the sales place while positioning the display plal FEhadfe
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 ki nds 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., 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
outer shape of the display plate original need not be kept constant as

| ong as the positional relation between the positioning 2S structure and
the display plate shape portion is knowmn. 1 0 FEB 2004 26 As shown in Fig
4, in manufacturing a wistwatch, a display plate original 110 or 120 is
manuf actured fromthe shaped substrate 10 in the nmanufacturing place, and
t ransf err exs tsbowrhénskilges4 pliacsanwdgetindmgna tWribtwetther aconpoiranbsaf t he

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

i nto erigasel BAdycR120 iy mbinefagbt ot foém phessiapgd sxbefrdewl freithéhe 2111

t hrough a plastic packing 2112 or the like in the same manufacturing place
or a mHruffertrrtingreriafactand wpnpfeacer, ta thovereatplaze2togethas evitihing 213, a
packi ng 214, a back cover 215, a crown with a 10 winding stem 216, and a
need| @h2r7eqpanee ehsdeofristhradt-i eufh @dse? “REFBtREE cH)!, (RrsRerehltase 221,
a novenent 222, a case ring 223, a packing 224, a back cover 225, a crown
with quNF?Hﬁlﬁglgﬁqgﬁ?Egﬂgg HH® g case body 2110 by the method of pressing

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
i“) 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



needl e 227 (in the case of a fashion wistwatch). 15 In the sal ek OpF&Be?004
the 1J 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. Then, each of the dials is assenbl ed
wi th other components to conplete_as;wistwatch. This assenbly conpri ses,
for exanple, nmounting 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,
i ncor per akkdy dahe ddsentdd reasyhér OHEEBIR064s2 Zinh2 MareP28asend®11l or 221
together with the case ring 213 or 223, and then nmounting the back cover
215 Sthéw pagitinbethrabkihgoren 3f 90 423| hicheh dhsveadkésgrilyecretdfed, in the
sal es place, an appropriate pattern is printed on the display plate shape
portion by I.7 printing according to the demands of custoners. In this
case, the pattern (including characters, synbols, any other planar shape)
may be br oifghkbe iabegeTSTE e MeHetbEr , ther s%xléﬁr BhtGcat ¥ PPREPRIEER from a
plurality previously set patterns hy the customer or the worker in the
sal esPYILEER 151D FHE B ERGUIEPEBY BIPTERtTRES (T TR 587 i BFAPREI J printi ng
will be describgd below, Yhen the pattern is not cgmeuterized (not
gﬂ) (including characters, symbols, any other planar shape) 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
 m) 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



into electronic data which can be read by a conputer), the patter% Ulfrﬁﬁjéﬂw
into or selected as descri bed above is converted into electronic 15 data by
i mage i nput means such as a scanner, a digital camera (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 digl .in the form for exanple, shown in
Fig. 5. In the conmputer, 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 O FEB
2004 2&rstHosedlastehnéctdoni c That ¢ispThe miaspl syppl @iteeshapeipatudesn Gl

i ncl udes, for exanple, the outer shape of a dial to be forned, and the
shapefeertamiiehotie bheseshapPaift 2 clikartoy bei fodrkd, uad die ahmbaurodl &ty di spl ay
pl at e shapes, as shown in F necessary data can be selected 5 from

el ect¢ortirgl detla Hizogbfa [Feoriadulexlyef in Hdedispledya platelisapes by an
appropriate operation (for exanple, selecting any one from options

di spl ¢ipeday ipleperdarbed regitmmBiwieh vanstrssdics pladyeehn hetdrdediepl ay area
A). In this enbodinent, the selected display plate shape pattern GL is
diPs pl EiPBde AT PR S SR BRFPERE theldiadpra idehs i sPiay ehdvh shaPS0PAt 2% his ti e,
predeterm ned position information which is set so that the display plate
shapBRaPR e e PP EPTayEar Gifarhe - dF Ay % GPdeppe from options

fﬁ) displayed in operation region B which can be displayed in the display

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



agrees with the position of the display plate shape portion 12 filx8dFbh 2004
the positioning jig 32 shown in Fig. 3 is prepared as position information
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 datg, are stored so that the electronic
data of the shaped inmage pattern & 1s 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 ectled dsheip@dplamgeh{pat b et 6261 an she y@gpsrophie adiadpy a g ueeeposed on 1 0 FEB
200k - 29 the display plate shape pattern @ displayed on the display
screen. At the sane tine, preferably, the size and positioning position

t he shaped image pattern & can be automatically set in correspondence 5
Wi th the gitzehardmshdpe, afretthealdiys ptlsy sptateed sprape ipatrigepes iElon Fof exanpl e,
t he shaped image pattern &, i.e., the pattern magnification, 1is

cal cuihest elpreecic fmatienprititern hé2 ab ther pubdmadiofllivheediigphesregbandenshape

pattern GL to correct the size (for exanple, obtained by a file size or
dPrrernditBngie dara apfethapasty theotieelas ridde tihonal patseon rfdti ofetin a file) 10
of the pattern, and the positioning position of the shaped i nage pattern
@ i S*eEptl AbedPrRehlERY Y aICESTR Chr thé - pattrePAtKitpemymifhertdirEpl ay

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



pl ate shape pattern G to performpositioning. Alternatively, pogi FEBn2084
is performed so that a predeterm ned position (for exanple, the origin or
center) of the shaped inage pattern G agrees with the 15 correspondi ng
position (the origin or cente the display plate shape pattern Gl, whereby
t he shaped image pattern & can superposed on the display plate shape
pattern GL. automatically The display plate shape pattern GlL and the shaped
imge pattern G 20 may be previously forned as an integral display plate
shape pattern. In this case, a pIqrg&[}y of patterns are preferably

previ ously prepared by conbination3 of the display plate shape and shaped
i mage patterns so that any one can be selected therefrom 25 Next, Lhe
decorative inmage pattern G3 prepared as described above 1 0 FEB 2004 - 30

IS superfpsesh«ea bhendi sphayy Piate Shapepatiein 54 and Jhgeshapgd i mge
pattern &, as shown in Fig. 7. For the decorative inmage pattern plurality

of dapaxtate q,eherably s @igd 50 thathe hecelaGkE Ollagedadttcanycyne of the
plurality of the decorative inage patterns G3 is selected 5 by another

appr oprurat ety peEr aita0aré fraefexmIpl erorbyl selkpat ithy <Ryt one o aora lie opti ons
di spl ayed in operation region D which can be displayed in the display area
A), and bhe Selkketsdrdtiogr at ithe demgetpat iedge EBcicansbes iapprleereat el y
superposed on the display plate shape pattern GL and the shaped inmage
pat t érsh a@theEhepsuapat Pos cngratork (forpeeimplablby peldcoinedniOotyy fiorel vy
controlling the size and position of the decorative inmage

the options displayed in operation region P 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 work 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 size and position of the display plate shape pattern ¢1 and the

shaped 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 into 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 includes 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



pattern G3. However, particularly, the size and position of the ld8chEBt 2086
i mge pattern G3 can be automatically determ ned according to the size and
position of the display plate shape pattern GL and the shaped inage
pattern & in the sane manner as descri bed above. 15 The synthetic inage
pattern obtained by superposing the shaped imge pattern & and the
decorative image pattern G3 on the display plate shape pattern GL as
descri bed above is stored as electronic data in the computer, 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 imge pattern, and position information data (generally the
sane psirthe POshé iAntiny appatacan If bhdel dh Sfeaprpltatietshaperdiait ern Gl)
whi ch indicates the 25 position of the synthetic inage pattern. The
synt het itbei prgeipatdtetie iastdal) dEfiB a30PUate SHager battednby t he printing
apparatus 30 based on the print data according the position of the actual
di splay plate shape portion. The display plate original, and the nethods of
manuf acturing a display plate and a display device of the present
i nvent i on Teedhgptlali whatedotigindle abdvidedwustdrorberft axanfscsufambedi nent) shown
in the draw ngs, and, of course, various changes can be made in the scope
t e glispley nlhke pmdserdisphvederdre Lot PROLAG, 19 ¥erther ewbotfitnent, a watch
dial and a wristwatch ‘

limited to the above-described example {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



conprising the dial are described as a typical exanple, the presénﬂ FEB 2004
i nvention can also be applied to display plates provided on decorative
menbers and accessories, display plates provided on display areas of
various display devices. Al so, the display device is not limted to a 15
wristwatch and ot her watches; the present invention can also be applied to
vari ous neasurenent apparatuses, electronic apparatuses, nechanical
apparatuses and devices, etc. O course, the present invention can also be
applied to a watch dial, a date di_a{“2 for displaying dates through a w ndow
provided on the dial of a watch, as"wel| 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

poSi t kgrakRg SHdrd6t Wre ftdgoaldivspbmitctpl atheosdmpecqfctt DYy @6HMIdnSEHNY an

i nk-receiving | ayer provided on the 1 0 FEB 2004 32 surface thereof are

i nt egpaindiy CNPectBdtémpeughing coOMdeehi g poddlieon frer ajdctietiktd ehesyst em
printing in which ink droplets are ejected to the display plate shape
porti@isphagatiacn dHage positi oromiangd St ted weeisiepntihatstrubiei@i spltaytpl ate can
be separated by cutting the connecting portion after printing. Therefore,
an appropispliae platet cpabeesepacared eyl ortédg e téreesbidaeerofont he di spl ay
pl ate without using a plate, thereby permtting the rapid nanufacture

disspl @firep| mtiatihd | e Thewdrngy dowrpHIterhsuPREttuPRFpreostn évefrarader
conditions of multi-kind snmall quantity production. By using the display
pIatePR)FPgi%Hﬂf?C?annFHQ1&i%ﬂﬁfY plate without using a plate, thereby

permitting the rapid 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 plage,

thereby rapidly and flexibly coﬁplying with the demands of customers.



10 cutting of the connection portion can be performed by general-ﬁu!;-EQSﬁ]ml
smal | equi pnent w t hout using special |arge manufacturing equipée t
Therefore, a display plate can be manufactured in an appropriate place,
thereby rapidly and flexibly conplying with the demands of custoners. 10
FEB 2004 33 CLAIM5 1. A display plate original conprising a supporting
portion conprising a positioning structure forned to be positioned by
engagenment w th another nenber, a display plate shape portion formed to
have a 5 predeterm ned positional _rgiation to the positioning structure and
have 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-
receiving layer is forned on the S¥f¥ce of the display plate shape 10
portion, for holding the received ink droplets thereby. 2. A display plate
ori gi nal- afctrdig PlatCoaimire]l AP érangd e SURRAEEER®E PBFEYMe connecti ng
portion is |ower than the surface of the display plate shape portion. 3. A
di spl &/Pplaty Brigilhapnidgcoidichyre Foared re1boPo21 tiffes fivn sPeraersnt
ink-receiving layer is not formed on the positioning structure. 4. A
di spl WFPppRttEesTgPRa 2a8EH AV SRPORBIGPPFUTRE WhEFET If a coating
| ayer is forned._on the surfac%_of thg displgy Elate sha e gq£ Lgn, and t he
i k- rECERTT Y PFAPER PRl FEd "o (e "RuMPEL e YHBY SOATTHE S 858 2V he
Ink-rgcelying Layer pel 9. fransparent o .20 R M A, 08P Elliccting
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 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.



5. A display plate original according to any one of O ains wher ei nl thé&EB 20(
positioning structure conprises a through hole fornmed in the supporting
portion. 6. A display plate original according to any one of Clains 25
wherein the ink-receiving | ayer conprises a porous surface. 1 0 FEB 2004 34
7. A display plate original according to any one of Clains wherein the

i nk-receiving layer conprises a material with high absorbency for the ink.
8. A nethod of manufacturing a display plate conprising the steps of:
processing an original plate includipg a supporting portion conprising a
positioning structure forned to be positioned by engagenment 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
connect i ng7 poit diaplhprplasanedying khecmiispl @y add Jpeat® cshape 1posté.on to the
supporting portion; formng an ink-receiving |layer on the surface of the
di spl ayexgsliat dhes halperegei tingnl ayrectnpngsena maidd@ei ngth plaral ity of ink
droplets to the ink-receiving | ayer based on the positioning structure to
f or m abssupfeee fpatither fnlcorresponding to a desired i nage pattern; and
cutting the connecting portion to separate 15 the display plate. 9. A

met hod of %randfrathari Hgranthaspheypapt glisrdet elathgorpriGing it@, stetferein t he
ink-receiving |layer is not forned on the positioning structure. 10. A

met hotff ‘oP EAEETIL A% 13y PREFiR2 YR gFay o5l et i@ 9ae cOIFBP R WoPTItaPM 8 '

comprising a positioning structure formed to be positioned by engagement
(“) with another member on the basis of the positionihg portion to 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



20 or 9, wherein the surface of the connecting portion is |ower }apERhg)04
surface of the display plate shape portion. 11. A nethod of manufacturing a
di splay plate according to any one Clains 8 to 1,0, wherein the inmage
pattern is input to a conputer or formed in a conmputer, output data is
formed wth correspondence between 2 5 electronic data corresponding to
the inmage pattern and the position data 10 FEB 2004 35 corresponding to the
di splay plate shape portion to transmt the output data fromthe conputer
to an ink jet printing apparatus which can print a predeternined 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

pat t etdxrrespdriignglitspkBy qilspl €y phape spopd ipontiv ot twanpost tthendurgust r uct ure
engaged with the positioning portion. 12. A.nethod of manufacturing a

di spl @atapkadre the comgditey to 4l annjetlprivhiéneiapppostisi ehidndashapetdat a of
the display plate shape portion 10 is input to the conputer or formed in

t he conpaterersbndchatttdre bragectpat the nnksdspper posddwivichacah spl ay pl ate
shape di spl ayed on the basis the position and shape data to formthe

posi trcoodarasiriondny eyvpengreregent with thitseredigdepn etdattareorr ébpondi ng to
the image pattern. 13. A nethod of manufacturing a display plate according
t @ Cdienmink Jet prifhtreisRPardtiussis idrhye eenpotieat tande eweebmitentye
conponent, which are separately obtained or forned, are superposed and
synt HesmZEte Byriase PEG?pRtLY 0P HEPhiX R FHe§aPpat et ot 18" Renet hod of

) manufact,u,ring a display plate according to C aim )
f“) positioninhg structure engaged with the pdsitioning portion.

12. A method of manufacturing a display plate according te Claim
i1, wherein position and shape data of the display plate shape portion
10 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
15 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
20 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

25  pattern.



13, wherein the position and shape data of the display plate shapg QOFEB 200
portion is input to or fornmed in the conputer, and the first imge
conponent and the second i mage conmponent are superposed on and synthesized
with the display plate shape forned based on the position and shape data
to formthe imge pattern and the position data in correspondence with the
el ectronic data corresponding to the image 25 pattern. 1 0 FEB 2004 36
15. A method of manufacturing a display apparatus conprising: formng a
di splay plate by a nethod of nanu[ag&qring a display plate according to
any one of Clains 8 to 14; and incorporating the display plate in an
apparatus. 5 16. A display plate original according to any one of O ains
wherein the display plate original is used as a dial of a tinmepiece 17. A
di spl ay pl&t.e amdghbalocranenirdbngihg arhsprey abpddaghiscokpwhergi:n t he di spl ay
plate original is used as a date dial of a tinepiece. 18. A display plate
ori gi firimiag COKALPITh p1adeybPne methdd alf nBanlifi @& ufing FOdwk@a@l p1dtke di spl ay
plate original is used as a day-of-week dial of a timepiece. ABSTRACT A
di spl ayeophinie toramgi pat dfnclaichess s uppaoirdi Nihcpopddadhnd) ehiengi @1p@si ti oni ng
structure fornmed to be positioned by engagenent w th anot her

plate in an apparatus. -

5 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,
10 wherein the display plate original is used as a day-of-week

dial of a timepiece.



nenber, a display plate shape portion formed to have a predeternj fie¢ER 200k
positional relation to the positioning structure and have the planar shape
of a display plate to be nmanufactured, 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 display plate shape portion, for holding the received

i nk dropl ets thereby.
_37_

ABSTRACT
A display plate original includes a supporting portion having a

positioning structure formed to be positioned by engagement with another

member, a display plate shape portion formed to have a predetermined
5 positional relation to the positioning structure and have the planar

shape of a display plate to be manufactured, and a connecting portion
f“) 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 display plate shape peortion, for hoiding

10 the received ink droplets thereby.
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