DESCRI PTI ON 'METHOD FOR MANUFACTURI NG GRAPHI C CHAI R AND GRAPHI C CHAI R
MANUFACTURED BY THE METHOD Technical Field [0001] The present

i nvention relates to a nethod for manufacturing a graphic chair, nore
specifically to a nethod for manufacturing a graphic chair consisting of a
substrate having a configuration that both sides of a graphic printed on a
filmis sandwi ched by transparent resins and to a graphic chair

manuf act ur edP2Y9%4e nmet hod. Background Art [0002] 5G 201102534-3

DESCRIPTICN
METHOD FOR MANUFACTURING GRAPHIC CHAIR AND GRAPHIC CHAIR

MANUFACTURED BY THE METHOD

Technical Field
[0001]

The present invention relates to a method for
manufacturing a graphic chair, more specifically to a
method for ménufacturing a graphic éhair consisting of a
substrate having a configuration that both sides of a
graphic printed on a film is sandwiched by transparent

resins and to a graphic chair manufactured by the method.

Background Art
[0002]

It was in 1990's when chairs made of plastics became
popular. They were spread from the furniture industry of
Italy, which had a world market of furniture, to the entire

~ world by taking advantage of a unique configuration due to
high plasticity pelypropylene and a low price. Their sales
were centered in the contract market aiming a mass order at
a time; and thus, the characteristics of this type of
7 Aiéiairs had been resided in a low pgg;;“;ﬁam;”;imﬁle fofm.
[0003]

Integral molding from the legs to the backrest

without using metal legs had been attempted. BRecause the

“structure was made of only plastics, the leg part and the

skeleten part were molded te have a hollow structure by a




It was in 1990's when chairs made of plastics becane popul ar. They were
spread fromthe furniture industry of Italy, which had a world market of
furniture, to the entire world by taking advantage of a unique
configuration due to high plasticity polypropylene and a | ow price. Their
sales were centered in the contract nmarket aimng a mass order at a tine;
and thus, the characteristics of this type of chairs had been resided in a
| ow price ant 08 ®phple form [0003] Integral nolding fr&dPiee3dtegs to the
backrest without using netal |egs had been attenpted. Because the , . .:y.0
structure was nade of only plastics, the leg part and the skel eton part

were nol ded Lo, have.a JiokL oW SLrugtit e b +6aS L 0LEG @O, i N order to

strengthen the structure part; but 1n this gas injection technol ogy,
texture of poktypgmnopydereswasjerot ogoecdthhdl Sy, teexn‘ura &f gh cost of the
required | arge nol ding machine with 1200 ton _or her, sq that there has
been a case %]d{tprf’?yls% Cel29d¥ ts B itme P Hi% f’ic'c"ihlhr‘g n°%4e °GeSt%n chai r

mar ket wher erddhg rPAOAUGE hERASMRSCHiIMROFL@N 204 QQAA4br higher, so
that there has been a case that it sales was sometimes
.difficult in the design chair market where the product
image was important.
[0004]
Oﬁ the other hand, puttiﬁg priority on the textﬁre,
Kartell Corporation in Italy introduced a colorless and
transparent integral chair by displacing its material from
polypropylene to polycarkonate. However, this chair had a
problem in rigidity because the gas injection could not be
used due to fluidity and transparency of polycarbonate;
nevertheless, it became a hit product as "a transparent
chair "in a novelty-loving design market. Thereafter, a
material having transparency of polycarbonate along with
flexibility of polypropylene was developed so that even an
_integrally molded transparent chair by using a gas
injecticon appeared.
[0005]
However, when an attempt was made to obtain a chair
uﬁby the gas injection method, in spite of development of the
" rresins as mentioned above, a integrally molded chair made
of any plastics had a strong image of a cheap outdoor
Egarden chair in its nature; and thus, there was a problem
UHSE to worth the investment of ‘the large molding machine.

{0006]



On the other hand, putting priority on the texture, Kartell Corporation in
Italy introduced a colorless and transparent integral chair by displacing
its material from pol ypropyl ene to pol ycarbonate. However, this chair had a
problemin rigidity because the gas injection could not be used due to
fluidity and transparency of polycarbonate; nevertheless, it becanme a hit
product as "a transparent chair "in a novelty-Iloving design market.
Thereafter, BYPSri al having transparency of pol ycar bdfa#ido2aiténg with
flexibility of polypropyl ene was devel oped so that even an integrally

nol ded transparent chair by using a gas injection appeared. [0005]

However, when an &t t.eapt.mas »aRde 4.0.0PtR08, &,6Rai f.hy Lhe.gas injection
met hod, in spite of devel opnment of the resins as nentioned above, a

i ntegrally niadedmatriar bigde toprahyctphasthec sohathica sdrkengby nage of a cheap
out door garden chair in_its nature; and thus, there was_ _a problemnot to

worth the i iRFCEPEM PoPL1EHE S SPYE MBI UThG HMTH e COLOTS PELYRSY ( he ot her

hand, aroundi20Q8, a REsLR Ber &fd QRat Nhy tak¥o A audliddnki t product in the
contract market by producing a plastic chair having different colors

bet ween i nsinkdhaAd dbestafdeof NAFSESEEN Coyrerdbtioncoitergrabidithg met hod.

Thereafter, MAXDESI G\ Coipor%toi on inEg I at %Qtﬁ hc%ﬁt ranspar ent pol ycar bonat e
pr

Sl
material w th the two- 8ol bF 'no %’fenénat echnol ogy. ddict  from -Ar per

~ Cor por ati on thadi hyo:c0hor Syl DRRGUEP VAT OPEred8rpIMatL L & aapr oduct from
MAXDESI GN Cor poration was beautiful because of a transparent plastic effect
as wel | as a9 PteifesigpPaEireptlyienelate, dhitfoaghrehesetv®t e fresh in

those days. BudiRbh0lcct e duss ool ot toldino,tag expensl ve: and thus, there

was a problem too high pricein't astic charr market which had been
in a cheap immgepafd@0PBlastic efdrtt he wilershand,aithess gneeereexanpl es t hat
a substrate having various materials (such as a Japanese paper, a cloth,
and a pl ant )H9"F¥ET ¢ é’c}tB@’t‘%éﬁeFWe{rPafg&%ﬁ‘r et Thesey Ra¥s r 8sTPEDIPat es was

vacuum nol ded,t 9,848 2 Mcfpnefw;sae§ﬁ@$smnta@dﬁcthaspa&lgrr@ssqasoaart" of a
chair to which netal |egs weré attached; but any attenpt to commercialize

- such a pr odustobwas Utoesisfal pr’:[c&O@S] the plastic chair market which
. had been in a cheap image.
[0007]

Cn the other hand, there were examples that a
substrate having various materials (such as a Japanese
raper, a cloth, and a plant) inserted between two
transparent acrylic resin plates was vacuum-molded to give
a form of "a seat part and a backrest part" of a chair to
which metal legs were attached; but any attempt to
commercialize such a product was successful.

[0008] - ”
o The reasons for the failure are as follows. That is,

firstly, an acryl resin plate, which is a suitable raw

material for the vacuum-molding, is too expensive

(approxifidtely three to five times more expensive a5

compared with that for an injection molding). Secondly, a



The reasons for the failure are as follows. That is, firstly, an acryl
resin plate, which is a suitable raw material for the vacuumnolding, is

t oo expensive (approximtely three to five tines nore expensive as conpared
with that for an injection nolding). Secondly, a three-dinensional formis
difficult to be made; and thus, a conplicated form cannot be made. Thirdly,
arib and the |like cannot be attached so that | egs cannot be attached
beauti ful | y.92M3¢%0&x anpl e, because the | egs nust be att SEREH2BF-3screws by
drilling fromthe upper part of the seat part, the screws are visible in
the seat part. Fourthly, only such a material .as a Japanese paper, a cloth,

and a pl ant e@eeb&ﬁ,&e%hgﬁ foE}anI.JﬂdYLff?cu[ﬂta{:g gesm\éeépeaque?&éﬁag thi ckness

of .each part becones roughly the sane, a war ped part omthe seat part
to the backrestrlpasted fmhercemrmstbeofnaﬁéle forcayi salw&dedd tdhecones rat her
t hin; thus, the war ed gart | acks ri ﬂl dity to cause breakage and

del ami nat i on" t¥feF&H°t PBOYYRCPE ° [FRAT JE&L YeksPe difé 2P tevel opment  of

. various prO%&a&%ﬁ@ilﬂ) y ¥ bhendiQregoinge! tiad haBs Rker se an appeal of a new
product of a chair is shifting froma formto a surface detail and a

gr aphi c. atta%tl’ieéhe%éwetserevtmﬂm@eﬂelagef@m biz¢ dpeerimrrs ph e arge cost for
manuf acturin a_m tg agcger‘}e {I:l]:nel tvl albi Jvestment nd |tn a high cost and a
poor avai | abi tE/J or a faf wo-¢ ol 6 " woldi Wy maehi e and thus, not so

many pl asti cmﬁah:gs, a;rneynammf acxtlw&dabyag he shyireGel pipdl Qidfﬂg)tm?t hod even
today. Namely, because a plastic chair is generally recognized as a cheap
product in i¥¥ Aaptag, cpe sbes&Pé%rtm@ cd'igshly B asric iehwyPedhas an upper

limt no matter \Y; c e hs,.,thls has
‘been the ut n%hgt QQ‘;&%(%%%F”%fSO hg o Eéco?{)% Lwr%qqgl g%e %’%ﬁl dol{ Narrel y, by

i'nt roduct i orwagfeti h@arttWBrom the seat part to the backrest part", where
-most of the force is loaded, becomes rather thin; thus, the
warped part lacks rigidity to cause breakage and
delamination thereat.
[0009]

In recent years, due to development of various
products mainly by the foregoing Italian makers, an appeal
of a new product ¢f a chair is shifting from a form tc a
surface detaill and a graphic attached thereto; but there
are actual barriers in a large cost for manufacturing of a
mold as the initial investment and in a high cost and a
poor availability of a large two-color molding machine; and
thus, not so many plastic chairs are manufactured by the
two—color ﬁeldiggimethod even today. Namely, because a
plastic chair is generally recognized as a cheap product in
its nature, its sales price as "a plastic chair™ has an
upper limit no matter how the visual effects are improved;

" and thus, this has been the utmost weak point of the two=

color molding method. Namely, by introduction of the two-



col or nolding nethod, the effect of graphic as the visual effect was added

to the earlier main selling point of a chair, i.e., "a forn obtai ned by
nol di ng. However, there still have been various problens as nmentioned
above; and in addition, there has been a problemof an increased price of
t he product. [0010] Accordingly, in order to cheaply obtain a visual

effect giving originality to a product, a nold itself, the design of which
i s conplicat®¥eLicofedst be made. Further, as far as the safeol3b-3i s used,

t here has been a problemof fixing to one design always. In other words, in
order to cheaply obtain a visual effect in a chair, the initial investnent

i n manuf act ug i . coul d r re l.e ny of the sane
formwere pr%ﬁgge@;k%ﬁgdﬁg#gfbhgk?F@? gp$§r§$%¥gfhgsc §i§§? us produced
coul d not befecept®ed atitied h® ABE kel iéhenatnl gelltisel foimadot ;o be manuf act ur ed
again, thereby |leading to another problemof a high risk in its cost.

[0011] ChgdCorHiSgl y2 FHE Py P62 B TPd % hatov sV T apfitESi s given to a
substrate ofsiihe ghal heby LoIBLELELY SEPAahiNG 4B Moual 4kf figet froma
nmol d, which nmakes a formof a chair. By changing a print w thout changing a
nmol d (forn),addieigysttérrofhysr bekrctad gnolfeny af i musnkieksdobr preoddcts in smal |
| ots can be_ﬁyplog dé‘mjth this, design can be changed in accordance with a
use conditiofn“aRti“@' Custoner' s detail ed request so that various designs can
be produced [donem the sanme nold. This novel "self-expressing style" is
settling as a new trend. Printing of various graphics inspires a sense of

i ndi vi dual s so t hgcorgdinmly -béeomslea healsapby t9°aA5sE 6r MLewet s own nessage.
[0012] - ver,. as f.o-.a i.ck substrate havi a . three-di nensi ona
Form 1 ke SRRyl sy atr e Seoarr ooty e lR et % hract | cal
way has beeriddiithi €tilvhich nisotbesi wards, nashi gh-a@s0l gbiowefr kot i ng nmet hod
such as a gravure printing nethod, an offset printing nethod, and an

anast atic priaft PRG-I tABE, MAARi £h UBEE . uShaFef BRS pIseRt # RfoPéem athin substrate
such-as a p : i . i a -rioti i nde ot inherently
be appli ed ?%ggn?ﬁgégm%u %%Q%tgﬁﬁgefnégbog %ﬂg?ggﬁéggi%ﬁ% ?grnl while a
printing netdredptyreekliy priistbhgffeca ichai ch{her ehaaftiefal

investment in manufacturing of the mold could not be
recovered unless many cof the same form were produced. In
addition, if the form of the chair thus produced could noct
be accepted in the market, the mcld itself had to be
manufactured again, thereby leading to ancther problem of a
high risk irn its cost,.

[0011]

Accordingly, there may be an idea that a graphic is
given to a substrate of the chair by completely separating
the viéual effecgiéféﬁigwﬁold, which makes a forﬁ of a
chair. By changing a print without changing a mold (form},
the system of production of warious kinds of products in
small lots can be employved; with this, design can be
changed in accordance with a use condition and a customer's

detailed request so that various designs can be produced



abbreviated as "direct printing nethod"), such as a screen printing nethod
and an ink-jet printing, which are barely applicable in a chair, has
extrenely poor resolution so that it has been inpossible to give a fine
graphic to the substrate of a chair. [0013] I n addition, when a
conventional direct printing nmethod was used, there have been probl ens of
not only poor resolution but also peeling-off of a graphic given to a chair
because bot ho2giighess of the chair were worn out. |n addi tS6ee1026Here were
probl ens of taking too nuch tine and high cost when a chair having a

t hree-di nensional formwas directly printed in a one-by-one basis. [0014]

In a design i ield, t . Ve ] isu J €ct is required
and natchingﬁgglgh%égm%oﬁ 1'igﬁhgngggghsggp%Eﬁ%%%?%%%'?gﬁ%%sggis i nportant;
in such a fisddliag net hotebhyrahd chroting gf aplicus graphide graphic with

hi gh resol ution and high wearing resistance on both sides -- can be cheaply
fepl aced i s SowgRes HFE"EHiE RASTHGM2bReT? &PRaitTeB2HYPR6BEY? s t echnol ogi es.

[0015] = e {De&.Qhbes.handis annandBihed to give a fine graphic having
hi gh resolution to a plastic surface, there is "an in-nold decoration

met hod", whi tlP1&&s devel oped in Japan recently. In "an in-nold decoration
nmet hod", a graphicvrrinted on a filmby a hi%h resol ution gravure printing

met hod or the |iK&ITFnstt £8d% i MG aS TG End ARt h8Y to a plastic

surface by thecReatnOf £8BhdiRgeSH dhat, a:pliastd Gisurdaee:irey, be decorated
even wth a fine graphic having high resolution by a gravure printing

met hod or t hiend iskestratd thiss prechivsilogyy igsubesh doffigniftactire smal |l parts
around an el ectronic disgl a _nobil e Bhgne r the 1ike (fore
a- N1 mgﬁ oa %%

“exanpl e, see’ Patent 'cuneﬁﬁxfggﬁﬁigg%y SEareht nd Pafent Docunent 3).
gravure printing method, an offset printing method, and an
anastatic printing methoed, which are used for printing to a
thin substrate such as a paper and a film by using a

. printing cylindef, cannct inherently be applied to a thick
substrate having a three—dimensional form; while a printing
method directly printing te a chair (hereinafter
abbreviated as "direct printing methed"), such as a screen
printing method and an ink-jet printing, which are barely
applicable in a chair, has extremely poor resclution sc
-that it has been impossible to give a fine graphic to the
substrate of a chair.

[0013]

In addition, when a conventional direct printing
method was used, there ha%énﬁéen-problems of not only poor
resolution but also peeling-off of a graphic given to a
chair because both sides of the chair were worn out. In
addition, there were problems of taking teoo much time and
high cost when a chair ha¥ing a three-dimensional form was

directly printed in a one-by-one basis.



[ 0016] However, there has been a stereotype that although "an

i n-nol d decoration nethod" has a characteristic of capable to transcribe
even a fine graphic, such a fine - graphic is not necessary in a |arge
product like a chair; a chair. [0017] In addition, in a product
obtained by "an in-nold decoration nmethod", the plastic surface to which
side a graphic is given, nanely (or), the plastic surface to which side a
fil'm havi ng 9P ed graphic is attached, is extrenel yoA#ak>3** nechani ca
strength; and thus, the nmethod could not have been used in the area where
both sides of the plastic surface are grazed, like a chair. In a small part
l'i ke a nobil e;phgne and the like, it is necessary that the graphic can be
seen only fron1the front side, not fromthe back side; and thus, the

pl astic surface givendestdm ahgiaphiedd, mmnmhersm@rnemhﬂmitakiy weak side of

the plastic, can_be Protected b arra in in the main, body side of the
‘product (bac1’<“§’i‘3‘8ie3e 99 ésclf?:%ur’" Fte B?ht%lad@eocfonfiﬁ‘él bstrate are

exposed to the sunface aeglailfyasr%@é%dls Aol Pan ;e\ 0dusUg hs Ldilgunst ances,
"an in-nold decoration nethod", ichis nechanlcally weak in one side, has

not been app&h@ﬁhp@lnawbﬁe@ﬂuﬂwng@Hﬁphl@hal¢i@W@ngmm@ughwvﬂlcan realize a
graphi C_ havi I‘rllgghhi solu S:L%Lu;z{doﬂ'igll; Ow%]érlng resistance on both sides
— can be cheaply replaced is sought, but this has not been
attained by today's technologies.
[0015] . .

On the other hand, as a method to give a fine graphic
having high resolution to a plastic surface, there is "an
in-mold decoration method", which was developed in Japan
recently. In "an in-mold decoration method”, a graphic
printed on. a film by a high resolution gravure printing
method or the like is inserted into a mold and transcribed
to a plastic surface by the heat of molding so that a
plastic surface may be deccorated even with a fine graphic
having high resoclution by a gravure printing method or the
like; ‘and this technology is used to manufacture small
parts around an electronics display of mainly a mobile
phone or the like (fore example, see Patent Document 1,
Patent Document 2, and Patent Document 3}.

[0016] ” -
However, there has been a stereotype that although

"an in-mold decoration method" has a characteristic of

capable to transcribe even a-fine graphic, such a fine

graphic is not necessary in a large product like a chalr,

and thus, the method has not been used in manufacturing cf



As mentioned above, a product whose design can be changed in accordance
with a use condition and a custoner's detailed request is strongly denmanded
along a new trend to produce various kinds of products in small lots; in
particular in a chair, a foot mat, a stationary product, and the |like, a
need to furnish such a product with a customer's uni que design such as a
nanme case, a trade mark, and a logo is increasing nore than ever; but
- the her et of o28114&Wwn t echnol ogi es as nenti oned above c2AAYLO2BAB| sfactorily
furnish a plastics with a fine graphic together with a nmechanical strength
on both sides of the substrate; and thus, energing of a new technol ogy for
it has been gdegited. [0019] In particular, a plastic design chair
having a selling point in beautiful design needs to satisfy the conditions
such as preci®ilgn and beauty of a graphic and a design, rigidity and
fl exural strength_enduraple a contract speclfication,_hig%gproductivity and
t echnol ogi es

| ow cost, and the'?i®E 14Ut dht? PTEEuy PEALTE Kh¥verbéen
t hat - cl ear edysibehe condict hrs. +hOQ2AQktic surface to which side a

graphic is given, namely (or), the plastic surface to which
side a f£ilm having a printed graphic is attached, is
extremely weak in mechanical strength; and thus, the method
could not have been used in the area where both sides of
thé plastic surface are érazed, like a chair. Ih a small
part like a mobile phone and the like, it is necessary that
the graphic can be seen only from the front side, not from
the back side; and thus, the plastic surface given with a
graphic, which is a mechanically weak side of the plastic,
can be protected by arranging it in the main body side of
the product (back side). 1In a chair, however, both sides
of the substrate are exposed to the surface and thus
grazed; and in view of such circumstances, "an in-meold
decoration method", which is mechanically weak in one side,
has not been applied to manufacturing cof a chair even
though it can realize a graphic having high resolution.
[6018]

As mentioned above, a product whose design can be
.changed in accordance with a usémééﬁdiéion and a customer's
detailed request is strongly demanded along a new trend to
produce various kinds of products in small lots; in

particular in a chair, a foot mat, a stationary product,

" and the like, a need to furnish such 'a product with a

customer's unigue design such as a name case, a trade mark,



Pat ent Docunent 1: Japanese Patent Laid-Open Publication No. H10-119094

Pat ent Docunent 2: Japanese Patent Lai d-Open Publication No. 2005-288745
Pat ent Docunent 3: Japanese Patent Laid-Cpen Publication No. 2008-260245

Di scl osure of the Invention Problens to be Solved by the Invention [0021]
The present invention was made in view of the background art as nentioned
above, and a problemto be solved is to providea nethod for manufacturing a
gr aphi ¢ chai¥Y¥043ng a fine graphic. Further, a probl eff?81®4-3provi de a
met hod for manufacturing a graphic chair, which is conposed of a
transparent material in any one of its seat part and its backrest part or

both, whereid he; PARDI £,630: D8, $880 GleaLly, Wilh @,56D56 &, depth and the
like fromany side of the material while the graphic attached thereto is

- not danmaged ¥newnecdamotadiccont acintiipoad babhe siad@st ofattib€armtranyal in any

one of its s at_gart %nd jts backrest part or both. Still further, a
probl emis tBproviWEASHEThEU™T & TrBnEEEERaT i FPgeE YT PR chair wherein a

desi-gn chai ryp@ksonal s2eshdch 86 aRdaREs Mt 1RAGHLeNL WS E4nS Equest can be
manuf actured cheaply even If the system of producing various kinds of

product s i n QGwal | etsgodng sofepphey adchEykrvys ot 1itf has Heen depireBlemis to
provi de a gr&&ﬁb? chair by using the manufacturing nethods as nentioned
above.

In particular, a plastic design chair having a

selling point in beautiful design needs to satisfy the

- conditions such as pfecision and beauty of é graphic and a
design, rigidity and flexural strength endurable a contract
speéification, high productivity and low cost, and the
like; but until today, there have been no technclogies that
cleared such conditions.
[0020]
Patent Document 1: Japanese Patent Laid-Open Publication No.
H10-119094
Patent Document Z: Japanese Patent Laid-Open Publication No.
2005-288745
Patent Document 3: Japanese Patent Laid-Open Pubklicatien No.

2008-260245

Disclosure of the Invention
.;;;biémé to be Sclved by the Invention
[0021]
' The present invention was made in view of the

background art as menticned above, and a problem to be

“solved is to provide a method for manufacturing a graphic

chair having a fine graphic. Further, a problem is to




Means for Solving the Problens [0022] The inventor of the present
invention carried out an extensive investigation to solve the problens and
t he subj ects nentioned above, and as a result, he found that, if there was
a technology to furnish a chair with a high resolution fine graphic in a
practically suppressed cost, a chair having a characteristic graphic design
coul d be accepted by an end user and be supplied directly to an end user in
a personal i Z8ef9®¥m [ 0023] The inventor further foundSERdLO23p-3an in-nold
decorati on nethod, which transcribes a graphic forned by a high resol ution
filmprinting, not having been applied to a | arge product such as a chair,

was used even.aqlal decprOMEt natEhces: Schall soul didie, manyfact ur ed

cheaply by the system of producing various kinds of products in small lots
by changi ng onlegmpoggidaphi € twieh hiident haagirngl tive anpl ¢he b6r s nanel y, he
found that varlous ki nds, of design could be produced fron1the sane nol d

t hereby real fATNES SBPsb'?‘?albiaE]éﬁes&egf‘ﬁ% Charth pBeXA™ © Here, in the

case that a @3Rh CaWaSe HaeNcidd yPlagt i:CsehAl brb¥eAnUgt@lcren- nol d
decoration nethod, which was used For a nobi |l e phone and the |ike, the

graphi c coul ki se fswennpesiss balthe fnlaomitaﬁewtﬂi@n?,par@mphriesi n si de because

t hi ckness of the filmwas aqnly in the ng f m. and thus there
have been no ProbT é m%% ve>r{Ot amagai%ﬁhgeﬁggﬁc rdﬁ¥% gtflln15|de t he

graphic | ackkﬂﬁhasmefoéhede@t&latlheﬁehw appesr 1Rg &4 phienmnaf tacky
inmpression just like a mere direct printing nethod.

its backrest part or both. Still further, a problem is to

provide a method for manufacturing a graphic chair wherein

~a design chair personalized in accordance with each end

user's request can be manufactured cheaply even if the

system of preducing various kinds of products in small lots

is employed. Even still further, a problem is to provide a

graphic chair by using the manufacturing methods as

mentioned above.

Means for Sclving the Proklems
[0022]

| The inventor of the present invention carried out an
extensive investigation to solve the problems and the
subjects mentioned above, and as a result, he found that,
if there was a technology to furnish a chair with a high
resolutlon flne graphic in a practically suppress;éhcost, a
chair having a characteristic graphic design could be

accepted by an end user and be supplied directly to an end

user in a persocnalized form.

[0023]" -

The inventor further found that if an in-mold

-10-



[ 0025] In addition, in the case that a graphic was given to a

pl astic chair by an in-nold decoration nmethod, a filmhaving a printed
graphic was thin and thus worn out soon; and therefore it becane clear that
the graphic could not sustain because the chair was grazed each tinme when a
user sat (sustainable for about one week). Further, it becane clear
that-the graphic could not be given to undersurface (back side) of the
chair becaus®BiipB= for connecting the |egs were necessar¥io2zzad in
addition, particularly a backside of the chair's backrest, continuously
connected fromthe undersurface of the seat (backside), was grazed by

handl i ng of 5 [ sf,agked, and
t hus, S|nlIé%xgggﬁﬁgpgﬁg%%lnghggbﬁgaggﬂtbgsr%p |§Hcou £1%%t s%staln [ 0026]

I n view of thighf oeggaithgn file pnvenher et hheiqr esentapphventticoa carri ed out
an exten5|ve i nvesti atlon to solve the problens nentioned above, and as a

result, he cddrPa BAVETt HES 6F Y GMAGT priotsl Bt -afdeR ubj'8E¥S, and t her eby

acconpl | shed,.thecPresents iNvaptd enuiben. henheund thath.a,8) aphi ¢ chair,
whose graphic could be seen clearly fromany side of the chair with a sense

of depth andﬁ@heywuweOénumwhslnmhﬁmaqugédnby<ﬂE@hawMUallnmﬂ®dﬂ in any side
of the chalr cogbg%%ggggg%L gagkggggxfa%tgr S%ﬁ vaﬁgonblglng.speC|flc

two processes He “presé Folv-provi des a

met hod for nemuhactdtmeny, &e0E3RhH Gnehaidriowhosaat of @RSt g@meueAe of a seat
part and a backrest part or both consist(s) of a substrate having a
confi gurati dit 8FoBEIR Sreedhef sirengtdpticceRandwiléned By transparent resin

Aand transpar, r. fein the substrate is obtained by carrying
out Step (1?§1%QB %ﬁﬁ% dkgléwhﬁaV|ng the printed graphic is inserted into -a

nol d at the gooae] of injection nolding of -

Here, -in the case that a graphic was given to a
plastic-chair by a usual in-mold decoration method, which
was used for a mobile phone and the like, the graphic could
be seen beautifully from the transparent resin side because
thickness of the film was only in the range of 10 to 20 pum;

_.and thus there have been no problems. Bowever, when it was
seen from the film side, the graphic lacked a sense of
depth, thereby appearing a problem of tacky impression just
like a mere direct printing method.

[0025]

In addition, in the case that a graphic was given to
a plastlc chair by an in-mold decoration method, a film
having a prlnted graphlc was thin and thus worn out sooﬂ;”
and therefore it became clear that the graphic could not
sustain because the chair was grazed each time when a user
sat (sustainable for about one week). Further, it became
clear that the graphic could not be given to under§ﬁffébé

(back side) of the chair because ribs for connecting the
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transparent resin A and then the graphic printed on the filmis transcribed
to surface of transparent resin Ain the nold, sinultaneously with
injection nmolding of transparent resin A and thereafter carrying out Step
(2) in which a nold half to which side the film having the printed graphic
is inserted is noved backward to forma space between the nold and the
graphic on transparent resin A and then transparent resin B is injection
nol ded i n t hE0EH®EEe. [ 0028] In addition, the pres€aligptent i on

provi des a graphic chair characterized in that the chair is manufactured by
t he nethod nenti oned above. Advantages [ 0029] According to the

present. i nventd 0t by, SeLLLI0.A00.S Okl NGt e, d:9Lea0I g pr bl ems and

subj ects, "a graphic chair™ "whose graphic arranged in the center of
t ransparent b&ﬁksmdéayemseaamabesgeemrekeakkmtywddmsays&mmecoiidepth from any

side of the substrate throu h the transparent resins, that |s,b 'a graphic
chair" any st 6P iHi‘eRs & @ﬁd§§y5§ﬂ?ﬂ§66k%ﬁﬁ)tﬁﬁ§ Sant e Pecogni zed as

“the front sigeicgnde REAVidEd.clRsaddidd ORasReGaMsakhe,Hiaphic is
arranged not on the substrate surface by a direct printing nethod or the

like but in stasémtierangatbug| syei)arhepween abape-mentioned, the
graphic could not sustain.
[0026]

In view of the foregoing, the inventor of the present
invention-carried out an extensive investigation to'solve
the problems mentioned above, and as a result, he could
solve the foregoing prcoblems and subjects, and thereby
accomplished the present invention when he found that a
graphic chair, whose graphic could be seen clearly from any
side of the chair with a sense of depth and the like and

- was not damaged by mechanical impact in any side of the
chair, could be manufactured by synergistically combining
specific two processes.

[0027}

That is, the present invention provides a method for
manufacturing a graphic chair, whose at least any cone of a
seat part and a backrest part ox both consist(s) of a
substrate having a conflguratlon of both sides of the
graphic sanénlched by transparent resin A and transparent.
resin B, wherein the substrate is obtained by carrying cut
Step (1) in which a film having the printed graphic is
inserted intoma mold at the time of injection molding of

transparent résin A and then the graphic prlnted on the'”"m

film is transcribed to surface of transparent resin A in
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transparent resin layers, "a graphic chair"” whose graphic is not damaged by
mechani cal contact from both sides of the substrate can be provided.
-FUrther, "a graphic chair"” furnished with a fine graphic such as a picture
and letters, a graphic by a vapor-deposited netal, and a

t hr ee- di nensi onal hol ography, which cannot be usually arranged in |arge
furniture like a chair, can be provided. In addition, even the system of
produci ng vai2Pi3epse3ki nds of products, having a corporat éGeRd@&4Far k, | ogo,
or the like for each end user, in small |lots can be realized
cost-effectively. [0030] Further, the design elenent of a chair can
be resi ded ngle 1818 [ORM OlncBuGRl O cAl 1 N8 ENRAI BRI ody but in the
graphic so that graphic chairs having different designs can be manufactured
fromthe saneamparerdtnrasdi t, oand ahkrbafteaybag vanpréeunt edegr &phi ¢ i s changed
wi t hout changi ng a nold_which is expensive to make so that cost-cut per one
chair nay'be“b&gé?ﬂblaem@%ﬁ’aillf EhehdyBt S M priddici g ™Wal fous ki nds of
products in smakkqlptsnis amhoyvady A5 @e8SHdiwat@kiNgoadvant age of the
characteristic that chairs having different designs can be manufactured in
smal | | ots fsmmret betwapetipoindld archiahe diawhhg @@ persorakizatsdesi gn
precisely inAacgoHl:Ian e wth an aimand, a_ taste of a user can be provided.
Further, a rnew BusifesE>AFeatal1¥€d™ 3 Pl a8¢FT'd8sTyr Enaf "W t h or der - made
desi gn" can hacereated by the direct contact of an end user and a maker.

[ 0031] : A chair is usually supplied through a distribution channel of
a maker, a wi928sale dealer, a retail store, and a user. On the other hand,
a personalized desi chai r be nuf actured with, - esign-that reflects
‘an end-user's 'de%r{n%gfi:rl’%%nt’hgﬁ‘gé)&ieﬁ%%ﬂgmtv%gle nypg%‘élgl\el%ng %oa%gf%ect |y
connect .a mekenrWwhdraaheeiWEduserts® thatcHhif t hiemagosictaued imyg may become
possi ble and a chair matching to an end-user may be provided. In addition,
a chair. as ams Fi?%r?qdof“eb‘%ﬁdﬁgt aPiA-ng a high fashionability of a new design
in each season may be provided. Sales of a chair is nmade by the direct
selling systemso that the distribution systemmay be revolutionarily
sinplified thomebysdseadi ng to substantial cost-cutting in distribution; and
thus, the di [sotorzig?uti on system may be fundanental ly changed.

According to the present invention, by settling and
solving the foregoing preblems and subjects, "a graphic
chair" whose graphic arranged in the center of transparent
resin layers can be seen clearly with a sense of depth from
any side of the substrate through the transparent resins,
that is, "a graphic chair™ any side of which has a glossy
surface and thus can be recognized as "the front side" can
be provided. In addition, because the graphic is arranged
not on.the substféﬁe.sugféce Ly a direct printiné method or . o
-the like but in a center part (laver) bhetween two
transparent resin layers, "a graphic chair" whose graphic

is not damaged by mechanical contact from both sides of the

substrate can be provided. "Farther, "a graphic chair™"

furnished with a fine graphic such as a picture and letters,
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Brief Description of Drawings [0032] [FIG 1] FIG 1is
cross-section views showing outline of Step (1) and Step (2) in the nethod
for manufacturing a graphic chair of the present invention. (A): thisis a
di agram showi ng the state that a filmhaving a printed graphic is inserted
(rolled-in) on a nold before injection nolding of transparent resin A

(B): this is a diagram showi ng the state of injection nolding of
transparent $84p0863A after clanping the nold. (O : thi SGR&EIRMiBagram

showi ng the sate that a nold half is noved backward to nake a space between
the nold and transparent resin A given with a graphic. [FIG 2] FI G

2 is adi agrgrgrggg d‘ﬁ% %é&s&r ﬁSﬁ? t%;%(,:t'&pavicgyg LOf a part of a
graphlc chair nanu cture e net 530 the present invention.
: dimensicnal holography, which cannot be usually arranged in
large furniture like a chair, can be provided. 1In additiocn,
even the system of producing various kinds of products,
having a corporate trade mark, logo, or the like for each
end user, in small lots can be realized cost-effectively.
[0030]

Further, the design element of a chalr can be resided
not in-a form or a célor of the chair main Sody but in the
graphic so that graphic chairs having different designs can
be manufactured from the same mold. In additicon, a film
having a printed graphic is changed without changing a mold
which is expensive to make so that cost-cut per cne chair
may be possible even if the system of producing various
kinds of products in small lots is employed. As a result,
taking advantage of the characteristic that chairs having
different designs can be manufactured in small lots from
the same mold, a chair having a personalized designr
precisely in accordance with an aim and a taste of a user
can be provided. Further, a new business area called "a
plastic design chair with order-made design" can be created
by the direct contact of an end user and a maker.

[0031] | -
A chair is usually supplied through a distribution

channel of a maker, a wholesale dealer, a retail store, and

a user. On-the other hand, a personalized design chair .can

be manufactured with a des “hat reflects an end-user’'s

demand from the beginning thereby enabling to directly
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[FIG 3] FIG 3 shows exanples of a graphic chair manufactured by the
nmet hod of the present invention. [FIG 4] FIG 4 shows cross section
views of one exanple of the manufacturing process of Exanple I. (1) this is
a cross section view of the state when a filmhaving a printed graphic is
I nserted between two nold halves. (2) this is a cross section view of the
state after transparent resin Ais injection nolded in Step (1). (3) this
is a cross sBees view of the sate after transparent rS€s¢2B4i3s i njection
nol ded in Step (2). (4) this is a cross section view of the state after an

extra filmis cut off.

connect a maker with an end-user so that further cost-
cutting may become possible and a chair matching to an end-
user may be provided. In addition, a chair as an interior
product having a high fashionability of a new design in
each season may be provided. Sales of a chair is made by
the direct selling system so that the distribution system
may be revolutionarily simplified thereby leading to
substantial cost—-cutting in distribution; and thus, the

distribution system may be fundamentally changed.

_Brief Description ¢f Drawings

[0032]

[FIG. 1]

FIG. 1 is cross—section views showing outline of Step

(1} and Step (2) in the method for manufacturing a graphic
chair of the present invention.

(A): this is a diagram showing the state that a £ilm having
a printed graphic is inserted (rolled-in) on a mold befcre
injection molding of transparent resin A,

(B): this is a diagram showing the state of injection
molding of transparent resin A after clamping the mold.

{C): this is a diagram showing the sate that a mold half is
moved backward to make a spac;hgetwééh £he mold and
transparent resin A given with-a graphic.

[FIG. 2]

FIG. 2 is a diagram showing a schematic cross section

view of a part of a graphic chair manufactured by the

method of the present invention.
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[FIG 5] FIG 5 shows cross section views of one exanple of the

manuf acturing process in Exanple 2, wherein there is one injection gate
thereby injecting transparent resin A and transparent resin B through the
sanme injection gate. (1) this is a cross section view of the state when a
filmhaving a printed graphic is inserted between two nold halves. (2) this
is a cross section view of the state after transparent resin Ais injection
nol ded in SteyqEee. (3) this is a cross section view ofctRwzgate after
transparent resin Bis injection nolded in Step (2). (4) this is a cross
section view of the state after an extra filmand a convex portion due to
the inj ectio&lgz_itg] are cut off. [FIG 6]

FIG. 3 shows examples of a graphic chalr manufactured
by the method of the present invention.

[FIG. 4]

FIG. 4 shows cross secticon views of one example of
the manufacturing process of Example 1.

(1) this is a cross section view of the state when a film
having a printed graphic is inserted between two mocld
halves. ‘

(2) this is a cross section view of the state after
transparent resin A is injection molded in Step {(1).

(3) this is a cross section view of the sate after
transparent resin B is injection molded in Step (2).

(4} this is a cross section view of the state after an
extra film is cut off.

[FIG. 5]

FIG. 5 shows cross secticn views of one example of
the manufacturing process in Example 2, wherein there is
one injection gate thereby injecting transparent resin A
‘and transparent resin B through the same injection gate.

(1) this is a cross section view of the state when a f£ilm
having a printed graphic is inserted between two mold

_.halves. e

(2) this is a cross section view of the state after
transparent resin A is injection molded in Step (1}.

(3) this is a cross section view of the sate after

(4) this is a cross section view of the state after an
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FIG 6 shows cross section views of one exanple of the manufacturing
process wherein a filmhaving a printed graphic has hol es through which
transparent resin A and transparent resin B are connected and adhered. (1)
this is a cross section view of the state when a filmhaving a printed
graphic is inserted between two nold halves. (2) this is a cross section
view of the state after transparent resin Ais injection nolded in Step
(1). (3) thi®oiEo®k cross section view of the sate afterséetanisiddrent resin B
is injection nolded in Step (2). (4) this is a cross section view of the
state after an extra filmand a convex portion due to the injection gate

are cut off.. Rg;glraer%ggml\gﬁegaé&é;{%&pﬂiog &.gé:itlornd}gea\éinggcgioqlri nted graphic
gate are cut off.

[FIG. 6]

FIG. & shows crcss section views of one example of
the manufacturing process wherein a film having a printed
graphic has holes through which transparent resin A and
transparent resin B are connected and adhered.

{1} this is a cross section view of the state when a film
havihg a printed graphic ié inserted between two ﬁold
halves.

(2) this is a cross section view of the state after
transparent resin A is injection molded in Step (1).

(3) this is a cross section view of the sate after
transparent resin B is injection molded in Step (2).

{4} this is a cross section view of the state after an
.extra film and a convex portion due to the injection

gate are cut off.

Reference Numerals
11 Graphic
12 Film having a printed graphic

13 Film rcll

14a Mold (to be moved backward in Step (2})
14b Mold (the side of transparent resin A in Step (1))
15 Space

16 Film-holding plate

“177°  Trahsparent resin A

18 Transparent resin B
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13Filmroll 14a Mold (to be noved backward in Step (2)) 14b Ml d (the side
of transparent resin Ain Step (1)) 15Space 16Fi | mhol ding plate
17Transparent resin A 18Transparent resin B 9201100063SG 201102534- 3

9201100063 ) : 5G 201102524-3

19 First layer

20 Second layer

21 Injection gate

22 Convex portion due to injection gate

23 Holes

Modes for Carrying Out the Invention
[0033]

‘ Hereinafter the preéent invention will be éxplained,
‘but the present invention is not limited to the following
specific modes and thus can be arbitrarily modified within
the technical scope.

[0034]

"A graphic chair", an object of the marufacturing

-method of the present invention, is composed of "a

substrate having a configuration of both sides ¢f a graphic
sandwiched bketween transparent resin A and transparent
resin B" (hereinafter this may sometimes be abbreviated as
"the graphic substrate") in at least any one of the seat
part and the backrest part or both of the chair. It is
indispensable that at least any one of the seat part and

the backrest part or both of "a graphic chair"™ be composed

of tﬁé érapﬁic substrate, while the chair's leg part may be
or may not be composed of the graphic substrate. In view
of easy application of Step (1) and 3tep (2} of the
‘manufacturing method of the present invention, which will

be meffiohed later, it is preferable that the chaif's leg

part be not composed of the graphic substrate.
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19First layer 20Second | ayer 21lnjection gate 22Convex portion due to

I njection gate 23Hol es Mbdes for Carrying Qut the Invention [0033]

Herei nafter the present invention will be explained, but the present
invention is not limted to the follow ng specific nodes and thus can be
arbitrarily nodified within the technical scope. [0034]

9201100063 SG 201102534-3

[0035]

The chair's leg part may be composed of only any one
of transparent resin A and transparent resin B or hoth,
wherein the graphic is not sandwiched by the resins. In
other words, a chair may be integrally molded with a leg
part by injection molding of any one of transparent resin A
and transparent resin B or both without using a film having
a printed graphic in its leg part. Alternatively, a

- separately obtained ieg may be fixed after ény one of the
seat part and the backrest part or both is (are) obtained.
In this case, a material of the separately obtained leg is
not particularly restricted.

[0036]

It is indispensable that at least any one of the seat
part and the backrest part or both of "a graphic chair" be
composed of the foregoing substrate, but any only one of
the seat part and the backrest part may be composed of the
foregoing substrate. In addition, the seat part and the
backrest part may be integrated to one body by connecting
with a gentle curve, or they may be separately formed by
the method of the present invention. Alternatively, a

chalr having only the backrest part may be allowed. As

shown in FIG.MB;.manufacturing of the chair whose seat part
and backrest part are integrated to one body by connecting
with a gentle curve can be completed with one pair of the
injection molding (Step (1} and Step (2), as mentioned .

later) because of the integration; in this case, the

integration with a gentle curve is preferable because the
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"A graphic chair", an object of the manufacturing nethod of the present
invention, is conposed of "a substrate having a configuration of both sides
of a graphic sandwi ched between transparent resin A and transparent resin
B" (hereinafter this may sonetines be abbreviated as "the graphic
substrate”) in at |east any one of the seat part and the backrest part or
both of the chair. It is indispensable that at |east any one of the seat
part and t hef2pideRésest part or both of "a graphic chair"scpd1@sH30osed of the
graphic substrate, while the chair's leg part may be or may not be conposed
of the graphic substrate. In view of easy application of Step (1) and Step
(2) of the f [ r j nyent | i.ch will be
ment i ened Igt?ﬁe}l?l,sgg%é{{tsgg?gstepggl% tsr%gtgac%)ﬁgﬂ%gﬁ%l#r @é eég%%%%g not conposed
of the graphimci subsidcktest da@035d that thelhejedrdion’ soldggpast beay be
conposed of only any one of transparent resin A and transparent resin B or
bot h, wher ei P THE gIHpRfEtiYs ndt 284hethAe hetPBV PAe”T &8Fns. I n ot her words,

a chair may he;iyptegral Ly, molded W Lhea 189 Rariynbyad Beection nol di ng of
any one of transparent resin A and transparent resin B or both w thout

using a fil mdraenguedpeasitled graphic in its leg part. Alternatively, a
separately Otj&o%ivTed |l eg may be fixed after any one of the seat part and the
backrest part ™ or-both is (are) obtained. In this case, a nmaterial of the

separat el y obtai ngd shegn i B9&. PAr the Wdsk¥atLshht Cddcif HQ36] It is
i ndi spensabl e that at | east any one of the seat part and the backrest part

or both of "arygraphifctéhatedt bertecrmdotiet bobktdrt Porequi RgtRUWPSt rate, but

any onhly one_of the seat p nd .the backrest part. may be conposed of the
ol egoi hg SUbSPPAL L= A AGd Pron e Codtopar T aRd°THY backr oot part may
be i ntegrat eshrdeieme badyedy teamechogradihha aargentheseuerye, or they may be
separately fornmed by the nethod of the present invention. Alternatively, a
chai r havi ngFesiaPyEt hBY badirestinsaktbe e Phec At 6hed-raAS§PaMJN in FIG 3,

e e T
pair of the daptectigughotith ngatSieent Lednd1Gtiep (29n @as sBMH icdned
the substrate, namely from above or bottom, or from front
or back, of the chair. In additiocon, according to the
manufacturing method c¢f the present inventicn, both
surfaces of the transparent resins (not a surface of the
film having a printed graphic nor a surface of a graphic,
but a surface of the resin) can be made glossy so that both
sides can be regarded as "the front surface" because any
surface is glossy.
[0038]
‘The graphic.igmhggugn surface of the substrate by a.w
direct printing method such as a screen printing method and

an ink-jet printing method but is sandwiched between

transparent resin A and transparent resin B; and thus, the -.-..

graphic is not damaged by mechanical contact from both

sides of the substrate. In other words, in "a graphic
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- - later) bedat-Se of the integration; in this case, the integration with

a gentle curve is preferable because the transparent resins can be spread

snoothly to the seat part and the backrest part so that the injection

nol ding may be carried out easily. In addition, depending on the designers,
a chair with an excellent design nmay be manufactured easily. [0037]

As shown in FIG 2, the substrate that constitutes any one of the seat part
and the backi2@d®0§3art or both has a configuration of béER1&2eé8 of t he

gr aphi ¢ bei ng sandw ched between transparent resin A and transparent resin

B. By sandw ching the graphic by the transparent resins, the graphic can be

seen clearlﬁj%g “?%;th aggégtoLﬂgggﬁgmtq%gu the iransparent resin layers

fromany side o e substrate, nane from ve or bottom or fromfront
or back, of durecehaiallylexmpddittourascornd agy tsadehet naauf act uri ng net hod
of the present invention, both surfaces of the transparent resins (not a

surface of tHESEFHTR RAFF P S CpriTRse 8Py rEFRiec if0R1E Kir f4te of a graphic,

but a surfacgted NA ol €SiM)y ¢aik b TRJE LIS 3@ thal hotdy, sides can be
regarded as "the front surface" because any surface is glossy. [0038]

The graphi c nigrpo¢tar) saw ftiee ofe tiepkubgbrate by ecwi cettbyrinting nmet hod
such as a scree rinting .metho anﬁ an ink-jet printing nmethod but is
sandwi ched Bﬁ?ﬁgéﬁﬁifﬁﬂg Bht °T &i°H*A and transparent resin B; and thus,
t he graphic jog9:ppt damaged by nechani cal contact from both sides of the

substrate. In other words, in "a graphic
The manufacturing method of the present invention is

characteriéed in that the substraﬁe having the foregoing.

configuration is manufactured by the fellowing Step (1) and

Step (2) cooperatively. After Step (1), Step (2) is

carried out.

Step (l): a step in which a film having a printed graphic
is inserted intc a mold at the time of injection
molding of transparent resin A and then a graphic
printed on the film is transcribed to surface of
transparent resin A in the mold, simultaneously with
injection molding of transparent resin A.

Step (2): a step in which a meld half to which side the
£ilm having a printed graphic is inserted is moved
backward to form a space between the mold and the
graphic on transparent resin A and then transparent
resin B is moldéd ggwinjection molding in the space.

{00401

In FIG. 1 {(A) and FIG. 1 (B), outline of Step (1) is

_shown. Film 12 having printed graphic 11 is rolled-in film

roll 13. A respective pértion of "film 12 having printed

graphic 11" for each injection molding of transparent resin
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chair" of the present invention, the graphic is not substantially exposed
to surface of any side of the substrate that constitutes the graphic chair
(or not exposed via a thin filmhaving thickness of several ten

m croneters) so that the graphic nmay not be worn out by usual use
conditions of a chair. [0039] The manufacturing nethod of the present
invention is characterized in that the substrate having the foregoing

confi gur at i caoieogdanuf act ured by the foll owi ng Step (1pcaRE28tép (2)
cooperatively. After Step (1), Step (2) is carried out. Step (1): a step in
which a filmhaving a printed graphic is inserted into a nold at the tine

of injectioq&qglgﬁggtgé {gq@§9a{£pQF¥@§hn(ﬁ)ppd then a graphic printed on
e

the filmis transcrib to surface of transparent resin Ain the nold,

si mul t aneoustop4mi th injection nolding of transparent resin A Step (2): a
step in which a nold half to which side the filn1haang a printed graphic
is inserted is mived b&Rik G 1Y {6t d2sPAERDEL RSB ERE ol d and the
graphic on tgfr%gﬁ@@:_r,emfimsllznh&ﬁ%éggf&i&ﬁ@@m@ﬁm&" reatni$ i's nol ded by

injection nolding in the space.

- rolled-in film roll 13 may be inserted in the way as shown
in FIG. 1, or a ieaf type (not a roll type) of "film 12
having the printed graphic" may be inserted one by cne
sheet. Alternatively, "fiim 12 having the printed graphic"
that is made previously to fit the inner shape of méld l4a
may be inserted. In this case, as far as "film 12 having
"the printed graphic" is thin, "film 12 having the printed
graphic™ may not be restricted to ke in a completely flat
form.
[0042]

Here, a printing method of the graphic on the film is
not particularly limited; for example, any of general
printing methods with high resclution, such as a gravure
printing method, an offset printing method, and an
anastatic printing method may be suitably used.

[0043]

Because the printing method with high resolution can
be used, it becomes possible to transmit, in additiocn to a
low resclution graphic aﬁé a coibf by a direct printing
method to print directly on a chailr, a design which cculd
noct be incorpcorated into a chair, such as an artistic value,

a literary value, a commercial message, a journalism, and a

visual illusion, including a photographic picture, letters,

a painting, a corporate's trade mark and lego, and a
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In FIG 1 (A and FIG 1 (B), outline of Step (1) is shown. Film 12 having
printed graphic 11 is rolled-in filmroll 13. A respective :portion of
"film 12 having printed graphic 11" for each injection nolding of
transparent resin A is inserted to nold 14a (FIG 1 (A)). [0041] As
to insertion of "film 12 having the printed graphic”, "film 12 having the
printed graphic" that is rolled-in filmroll 13 may be inserted in the way
as shown in $papoods or a |eaf type (not a roll type) ofs62§192pa4B2 havi ng t he
printed graphic" may be inserted one by one sheet. Alternatively, "film12
having the printed graphic" that is made previously to fit the inner shape

of mold 142 pepbEAISRELednikn 4 eRsCa80 @8 d Rk 88 o LhLM 13 aving the
printed graphic” i's thin, i 'm aving the printed graphic" may not be
restricted tentercieia speopl=etiek ywdluat of of BhafH042h commercHer e, a printing
met hod of the graphic on the filmis not particularly limted; for exanple,
any of gener#°pFrihticnGrmEHods2MitRhY gh resol ution, such as a gravure
printing nethady;an offset printing method, and an anastatic printing

met hod may be suitably used. [0043] Because the printing nethod with
hi gh resol uti on caérerdgefused he tndigcdseslgppssithlodtliy andaben t, in addition
to a transparent resin A is injection molded from injection gate
21 (FIG. 1 (B)). When the transparent resin becomes a
solid state, "film 12 having printed graphic 11" is
transcribed onto surface of transparent resin A. That is,
"film 12 having printed graphic 11" is transcribed onto
surface of transparent resin A in mold 14 a and mold 14b at
the same time of injection molding of transparent resin A.
[0045]

Here, after graphic 11 is transcribed onto surface of
transparent resin A, it may be allowed to leave only
graphic 11 con surface of transparent resin A by removing
film 12, 1In other words, at least graphic 11 is
transcribed. onto surface of transparent resin A in mold 14
at the same time of injection meolding of transparent resin
A.

[0046]

In the case of the embodiment that film 12 having
printed graphic 11 remains between transparent resin A and
transparent resin B, it is preferable that, in fiim 12
having the printed graphic, holes 23 he formed in the area

not having graphic 11 so that portions where transparent

resin A and transparent resin B are adhered may be formed,

as shown in FIG. 6. Because of existence of these holes,
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| ow resol ution graphic and a color by a direct printing nmethod to print
directly on a chair, a design which could not be incorporated into a chair,
such as an artistic value, a literary value, a commercial nessage, a
journalism and a visual illusion, including a photographic picture,

|l etters, a painting, a corporate's trade mark and | ogo, and a hol ography;
with this, a sense of existence of a chair in a commercial space and a

val ue of a c¥81#008%s a comrerci al good can be changed drsas®i@adH3y. [ 0044]
Thereafter, the nold is clanped tightly and then transparent resin Ais
injection nolded frominjection gate 21 (FIG 1 (B)). \Wen the transparent

b I 2 1"
{ranscr | bed SR SurTace O (FahShATent Tab H A7 Hatt o M iioPm 12 havi ng

printed graphie tblthd Soteanscrhbethnonbonswrf qeephot thanspanert resin Ain

mold 14 a and nold 14b at the sane tinme of injection nolding of transparent
resin A [o0ZEvented frpmreecuzripyi GPEphi eI Afr BPScri bed onto surface of

transparent f&8icArdd AR REnabd q\ﬁ%iiegs%dl eave oily «BEaphise 11 on surface
of transparent resin A by rempving film12. I'n other words, at |east

graphi c 11 ishq manset ifbedvantfecsurirace ofaphiangparent thespres&nicn nol d 14 at

the same tine of injection nol di of _transparent reS|nA 0Q46] I n
the case of THE“&Mbudifreht Qrﬁg?r%e t_h&t’hé‘\’?r)‘ﬁ]ge"bﬂfn?’éed’ |°% 11 remai ns

bet ween transparegtod€st Nt ARde tdANSPAERE EESIFR R, odctur!t@ngp,r eferabl e that,
in film12 having the printed graphic, holes 23 be fornmed in the area not

havi ng gr aphitte 2elep behnedgpdnt ' Hhgn \Aﬁehféfitnﬂaﬁsepa’lréﬁteqf @spphic and
transparent resin;B are,adhered my be forned

insertad O Mo the timeé of injection
molding so that transparent resin A and transparent resin B
- may be connected and adhered thorough the holes.
[0047]

It may be enough for transparent resin A to have such
degree of transparency that the graphic can be
-substantially seen so that complete transparency may not be
.necessary (for example, transmittance of 50% or more in the
visible light wavelength); but, it is preferable that
transmittance be 50% or more in the wavelength having at
least a visible region s¢ that the merits of the present
invention may become further advantageous. In addition,
the resin may not be necessarily colorless and transparent,
but it may be colored and transparent. Thickness of
mtransparent resin A after injection mold;gé is not
particularly restricted, but preferably in the range from
0.5 to 20 mm, more preferably frem 1 to 10 mm, and still

more preferably from 2 toc 5 mm.

Chemical material of transparent resin A is not
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as shown in FIG 6. Because of existence of these holes, peeling-off of
the substrate at film 12 by the deformation due to the force to the
manuf act ured graphic chair can be prevented from occurring; thus, strength
of the manufactured chair can be increased. In other words, in the nethod
for manufacturing a graphic chair of the present invention, it is
preferable that, in view of prevention of peeling-off or the |ike of the
substrate frameeegurring, the holes be made in "fil m 126kaWR2FE3t he printed
graphic" to be inserted into nold 14 at the tinme of injection nolding so
that transparent resin A and transparent resin B nmay be connected and
adher ed thorough the .holes. .[0047]. .. . .transparent
resin Ato Hgﬁglgﬂéﬁlaea?%gu%?a%fgnéﬁaFEﬁg%g%ﬂg%a?ﬁ%qgggp f%ggén be

subst anti al | putSeeny&d ek hapolgeapb@ia@ el raIgpanenay, Myl pebpprreecessary (for
exanmple, transmttance of 50%or nore in the visible |ight wavel ength);
but, it is prerEtapt entpatdar r BASHMEEAME YPRtSORPEY SHBEaS the wavel ength

havi ng at | e@é&racygoa?m@ L891 B0 S thal shhe,deLlhs) Ofoet b, present
i nventi on may becone urt her advant ageous. In addition, the resin may not

be necessar inatecohdr | BsIENDet,r @3 pastent or dlycbrivmeptbeicol ored and

transparent. Thi ckness of tranggarent resin A afterr%ﬁéection nmolding is

not parti cul Iy P EETYi RITF 2Bt J5Fares &5 Y53 tha" 5§ ¥rom 0.5 to 20 nm
nore preferaplopafiiom bebondk®, MRa aRdisddd inMiRRi6f elabiygfrom2 to 5 mMm

[ 0048]
[0049]

Temperatﬁre of any one of transﬁarent resin A and
transparent resin B or both at the time of injection
molding is dependent on the kind of resins, and thus not
particularly restricted; the temperature is preferably in

- the range from 160 to 350°C, more preferably from 180 to
310°C, and still more preferably from 200 to 270°C. When
the temperature is too low, the transparent resin may not
be softened; when the temperature is too high, f£ilm 12
having a printed graphic or an ink for making graphic 11
may be changed by melting or dissolution. Injection

~ pressure is not particularly restricted; usual injection
pressure (10 to 3000 kgf/c) can be used.
[0050]

In Step (1), a method known as "an in-mold decoration
Wﬁé@ﬂgﬁ" can be suitably used. Although thé.me££;gmis used
“in a small electric product such as a mobile phone because

even.a fine graphic can be transcribed, it can alsc be used

in -Step (1) mentioned above. By using the method, a chair

having a fine graphic can be manufactured. Printing on a '

three-dimensional structure such as a chair by a direct

~25—
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Chem cal material of transparent resin Ais not particularly restricted if
it is substantially transparent; but polyester, polycarbonate,

pol yet hyl ene, pol ypropyl ene, polyvinyl chloride, poly(neth)acrylate,

pol ystyrene, and their copolyners may be included in the exanple of the
material. Anong them polyester or polycarbonate is particularly preferable
because of their transparency, nechanical strength, and easiness in

i nj ection nod2gireges [ 0049] Tenperature of any one segoit@sagparent resin
A and transparent resin B or both at the tine of injection nolding is
dependent on the kind of resins, and thus not particularly restricted; the

tenperature | s preferably..iin the . range from160 to 35QC, _nore preferably
from 180 to %rsfﬂ%fg%nl %g t|>'(‘.il}:flyrr%?aedspr%ce)f Jg?waﬁ:lefl’o 1?Colrcr)1n20 qg %70C. When the

t enper at ur e prEint@fg In@Whod heithr angpaeediugies| nsuty anad deeveof t ened; when t he
tenperature is too hi%h, film1l2 having a printed graphic or an ink for
maki ng gr aphREin iR thed c Ran P By PRET Hinggmer Wi s3%1 & on. | nj ecti on

pressure is fofsepard ip%@{rloqymg@ﬁécf,i 6Lede UsURl o 0i eetd QRapessure (10 to
3000 kgf/c) can be used. [0050] In Step (1), a nethod known as "an

i n-nol d decorat es argtihodin eanifbercddi daddlrat isechetAbd hough the nethod is
used in a small electric praoduct such as a nobile phone because even a fine

graphi ¢ can BEEFESri Bedsire Tantaret Kecosdd Fnt e (19 mént i oned
above. By usiing-tbe Bt bedridt Chdiphi RAMNGeagfddnecgraphien Gancbe

manuf actured. Printing on a
forms a three-dimensional structure. As far as a large
sproduct is c@ncerned, an in-mold décoration method for
giving a graphic is particularly suitable for a chair; and
thus, the effects can be expressed most eminently when the
graphic is given to a chair by the in-mold decoration
method, as mentioned before.
T0051]

If nothing is done after Step (1), the graphic that
is printed on the film on one side of the substrate (or the
graphic that was printed on the film) is exposed.
Accordingly, it can be used as it is in a mobile phone or
the like, but not in a chair; because in a chair, a hip of
a user hits a top side of the seat when he sits, a back of
a user hits a front side of the backrest part, and there
may be a chance that the bottom side of the seat and the
back side of ﬁhé backféét part contact with other-égjééggj_
-for e#ample, when the chair 1s moved. In cther words, both
sides of the substrate are used under the conditions

exposed to a mechanical impact and an abrasion. In....

additien, “uriless a transparent resin is on the graphic, the”

graphic may not be seen clearly.
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t hr ee-di nensi onal structure such as a chair by a direct printing
inevitably leads to low resolution, while a printing nmethod with high
resol ution, such as a gravure printing nmethod, an offset printing nethod,
and an anastatic printing nethod, can be used on a thin nedium such as a
filmin an in-nold decoration nethod. Accordingly, by using an in-nold
decoration nethod, such a high-resolution print graphic can be given to a
resin that f@PHE0E t hree-di nensional structure. As far Sa801&02b#13ge product
is concerned, an in-nold decoration nethod for giving a graphic is
particularly suitable for a chair; and thus, the effects can be expressed
nost em nent[[yOS\yf]'uen the graphic is given to a chair by the in-nold
decoration nmethod, as nentioned before. [0051] If nothing is done
after Step (1), the tgeaphisenthaivensipt, nbedalon uvbheudh Krnasacere si de of the
substrate (or the ﬁraphic that was printed on the film is exposed.
Accor di ngly,Si% ¢ah A5e SHSBY P450Y t15 §2F T Abbi | EXpifdie ¥F TRE"I i ke, but not
in a chair; hegayse @8 £ Raa 2 R Prfin 31HSE RS, A.L0Rg Side of the seat
when he sits, a back of a user hits a front side of the backrest part, and
there may berranthdrmerhhatlit"hés botsteonedi de ofvecheasleatrdand fdye back si de of
t he backrest part ntact w ot her objects, for exanple, when the chair
i s noved. Insi%tcﬁe?’g rggsn t%’laa_]s%adé“gdo‘fllatpﬁécsﬁb§f?rﬁ%q§?§ Used under the
condi tions expesgsrdid de&BLRANLLRIneAP&LnpRfk@NrabiAs 8. I n addition,
unl ess a transparent resin is on the graphic, the graphic may not be seen
clearly. [(00B52Ftion moldedy iphepgredénthiapgbniiinstien 9rdReZlp such
dr awbacks, Sfo%@ §'2) as shown below is carried out. Firstly, as shown in
FIG 1 (0O, m)la 14a, to which side "film 12 having printed graphic 11" is
inserted, is novestepackwairsd cherf@r Buspagee 15 Rekpesmnptsin4a and graphic
11 transcribed on transparent resin A and then transparent resin B is
i nj ection noladdeddiFragpacel U5t Hrowgh PHjecrPonngdt &2 Brepr[ 6b53P

‘being kept in mold 1l4a and mold 14b. In other words, the

resin thus molded is not taken out once from mold l4a and

mold 14b after. Step (1). In Step (2), it is preferable

.that "transparent resin A having graphic 11 on its one

side"™ be kept as it is in the state substantially adhering

with mold 14b, as shown in FIG. 1 (C). It is preferable

that mold 14a used in Step (2) be the same as mold 14a used

in Step (1).. That is, it is preferable that the same

injection molding machine having the same molds l4a and 14b

be used in Step (1) and Step (2).

[0054)]
It may be enough for transparent resin B injected in
Step (2) to have such degree of transparency that the

graphic can be substantially seen s¢o that complete

transparency may not be necessary (for example, e

. “transmittance of 50% or more in the visible light

wavelength); but, it is preferable that transmittance be
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Step (2) is carried out while "transparent resin A having graphic 11 on its
one side" obtained in Step (1) is being kept in nold 14a and nold 14b. In
ot her words, the resin thus nolded is not taken out once fromnold 14a and
nold 14b after Step (1). In Step (2), it is preferable that "transparent
resin A having graphic 11 on its one side" be kept as it is in the state
substantially adhering with nold 14b, as shown in FIG 1 (O. It is

pref erabl e t93@£00a5| d 14a used in Step (2) be the sane as2Gigk@4ida used in
Step (1). That is, it is preferable that the sane injection nolding nmachi ne
havi ng the sane nolds 14a and 14b be used in Step (1) and Step (2). [0054]

|t may be engugh, fof .t Egr\'ﬁ%acvﬁgélerngghmﬁihﬁj Ctl%Q%U!j §E§Pﬁﬂ](e2) to have such

degree of transparency that t gr ic can be substantially seen so that
conpl et e trangpanencyhavyROhebe: RECESS @iy sédftoinexanpinepayr- transmttance
of 50% or nore in the visible light wavelength); but, it is preferable that
“transnittanc¥ BB BEPST IHOPBLRFFMRe v@&v%ﬁi@rg?dﬁﬂ' H&\F AGSHt "PFéast a visible

region so thak Lbe,dRELir- Ofy LheoReseMa kRYSHI-QR: MBYbeCan® bar t her
advant ageous. In addition, 'the resin may not be necessarily colorless and

t ranspar ent ,cdigted tangayr despeoktor edTiandnts angpar @mpardht claséssB of
transparent rfesgrn B after _torglemi '_%ctlon nol di ng !Ls ot aritci cylarly
restricted, BT pret ePABTY 4 n ?ﬂ FanyefrBma s o 20 %ﬁ r'fﬁae pref erably
from1l to 1Quimprandaslii!idn #RE e P.f eFrablysfedmo2nt 0 aram [ 0055]

preferably from 1 to 10 mm, and still more preferably from

2'to 5 mm. -

[0055]

Chemical material for transparent resin B the same as
that for the foregoing transparent resin A can be used.

The same examples for transparent resin A can be mentioned
as the preferable materials for transparent resin B.
Chemical material of transparent resin A and chemical
material of transparent resin B may be different as the
chemical materials of the substrate in one chair; but same
material is preferable in view of the same expansion
coefficient and shrinking coefficient at the time of
manufacturing, no deformation during its use, beautiful
appearance, and the like.

[0056]

There is ﬁéwfé;£;1ction in equipment used in Step (Zi
menticned akove; but it is preferable to use an equipment
for a core hack expansion molding method in order to
suppress initial cést of production of the equipment.

Naturally, an equipmént for a core back expansion molding T

method may be somewhat modified so that it may be used in
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Chem cal material for transparent resin B the sane as that for the
foregoing transparent resin A can be used. The sane exanples for
transparent resin A can be nmentioned as the preferable materials for
transparent resin B. Chem cal material of transparent resin A and chem cal
material of transparent resin B may be different as the chemcal materials
of the substrate in one chair; but sane nmaterial is preferable in view of

t he sane exp&f8P@FE coefficient and shrinking coeffici erft2@02634é ti ne of
manuf acturing, no deformation during its use, beautiful appearance, and the
| i ke. [0056] There is no restriction in equipnent used in Step (2)
ment i oned abpye; itk . equ] n core back
expansi on nﬁﬁﬁiﬁapﬁ%?ﬁ%éhﬁ%g%ghgéqgi%gé 6#%§ggﬁﬁﬁgﬁgﬁﬂ§oé?ég%u%foduction of
t he equi prend .maNafartaldiyig ethequbpMeabg fofe Aodfiedbagk pexpangiyon

nol di ngnet hod may be sonmewhat nodified so that it may be used in the
manuf act ur i ng-$etRoth IFIehe e efe SRy eiteBhiotandt ¥ de 4 anuf act uri ng
met hod by using tbe smdif} ed e L, JBYqak sQRe b0l uded daaxt he present
invention. Incidentally, Step (2) closely resenbl es operational neans of a
core back exparssomn molldimg meehddd,sosohdthat atadteastechntigehiriogue to nove
the nold (nove bggkmaﬁ_) can ge use annng the({echni&ggs of a core back
expansi on moldin§ Tt Hhod A PHIHGrY, BV &R Pi°% RBCRYUi"Snent is nmodifi ed,
it is necessgychntifads afr heast bhe: eQuhMRAL nPBlingt Aedmie the nold (nove
backward) be kept as it exists. [0057] "A core back expansion

mol di ng et Ferpsnglye petthdd thratecaivernpodndidsiidhed® dti Asa resin by a

chem cal "reagtion, A sypercnitical, S Luid Lhat s dissolved.ip,g resin and

beconmes a gas by evacuation, and so O re solved in aresin to be
mol ded, and thes bhebloyal ecpesisnithisis@btai ned is charged into a nold,
and then the resin is nolded by bl owi ng and expanding with expandi ng the
mol d vol une. 9% 71s known as the mol di ng met hod capabl e of obtaining a

nol ded article hawv %r@%kpg¥%in%§|o 3‘5"3%?3 I &S How SP ttgeol;e oW density.

General ly, this expansion of the no IS carried out by noving one
hal f of the theltda @ntbobhdilcwvhBlarBans, rddie by phenicalardasdioan of the
met hod is applicable to the present invention, Accordingl because of the

for egoi ng r EhsORE: “TiPAL [ Wfilr e Lphitesolved {n a resin ad
beccmes a gas by evacuation, and so on are dissolved in a
resin to be molded, and then the blowable resin thus
obtained is charged into a mold, and then the resin is
molded by blowing and expanding with expanding the mold
volume. It is known as the molding method capakle of
obtaining a molded article having good physical properties
in spite of a low density. Generally, this expansion of
the mold velume is carried out by moving one half of the
.mold; and thus, the ﬁééﬁs, fﬁe equipment, and so on of ﬁhe
method is applicable to the present invention. Accordingly,
because of the foregoing reasons, it is preferable that

Step (2) mentioned above be carried out by modifying the

‘equipment used for a coreé back expansion molding method, if

necessary.
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Step (2) nentioned above be carried out by nodifying the equi pnent used for
a core back expansion nolding nethod, if necessary. [0058] Explanation is
made by using FIG 1; after transparent resin Ais injection nolded in FIG
1 (B), nold 14a is noved upward in the case of FIG 1 (C). Then, space 15
is formed on transparent resin A having the graphic. Thereafter,
transparent resin Bis injection nolded in the space by injecting from

i njection ga®eii@péarranged on nold 14a. Alternatively, SERORESHBSO
preferable that transparent resin B be injection nolded sinultaneously with
t he upward novenent of nold 14a to make a space into which the resin is
injected. Inthg,present invention, it is natural that use of the sane

equi pnent does not necessarily mean transparent resin B is bl owable;

rat her, the resineisaprefar abl yadenlblyomableerra. vi;ewrofr keeping its
transparency. [0059] . _The reason why the graphic by an in-nold
decor at i on nEtHGET GOk Eext Padf dihaciyn Baded g ¥ %sildég)i tHat t he
graphic is seen;through, bhi.ckngss, o Lh& 4 Fapsparent kgsin.sphpe ot her words,
in the case that a graphic is transcribed to backside of the transparent
resin, the graphi coad be seenpavstt bealt iaf bhiinawichd erapbhse of depth, a

t hr ee-di mensihonal appearance, a prem um | oqking,, and the |ike. However,
contrary to a H6a5THy PAFTSEAMG"t HE KR o lﬁj?f%cﬁiopem%lﬁﬁﬁef‘” “ch is seen
only from ong.azedgy i jebeidg irsomellebE 06N Ry e aRdy HOdi0Bh Gio1ldhe seat part

and fromfront and back of the backrest part, nanely, from both sides. That
is, a chair }%-a Predoetivedy. hdviiggabsd roafesikde dmt gransparent
' resin B be injéétion molded simultaneéusly with the upward
movement of mold 14a to make a space into which the resin
is injected. In the present invention, it is natural that
use of the same equipment does not necessarily mean
transparent resin B is blowable; rather, the resin is
preferably unblowable in view of keeping its transparency.
[{0059]

The reascon why the graphic by an in-mold decoration
methed looks extraordinarily beautiful resides in that the
graphic is seen through thickness of the transparent resin.
In cother words, in the case that a graphic is transcribed

- to backside of the transparent resin, the graphic can be
seen most beautifully with a sense of depth, a three-
dimensional appearance, a premium locking, and the like.
VHowever, contrary to a housi;gm§;;£m;;d the like of a
mobile phone, which is seen only from one side, a chair is
seen from above and bottom of the seat part and from front

and back of the backrest part,- namely, from both sides.

That is, a chair is a product not having a front side and a

back side. Accordingly, the graphic can be seen from any
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back side. Accordingly, the graphic can be seen fromany side of front,
back, above, and bottomof a chair with a sense of depth, a

t hr ee- di nensi onal appearance, a prem um | ooking, and the like by injection
nol di ng of transparent resin Ain Step (1) and transparent resin Bin Step
(2) to sandwi ch a graphic between transparent resin A and transparent resin
B. [0060] In FIG 1, injection gate 21 to inject transparent resin A
(first | ayer301aepdesi nj ecti on gate 21 to inject transpar éAg0I@S¥A B are
different; but as shown in FIG 5, the second |ayer may be nol ded by the
same gate 21 as the first layer, and the nethod using the sane gate is

pref erabl e bgcau n | ng i C b ed. FIG 1, each

i nj ection ga%lg]%ﬁgo% ?egkg%fj ngﬂ?ngJeSt glﬁ)@ 'tIEIS;g Ciqf(r)lga?hea sri ﬁr% er?:1 di fferent
surface sidesmgk dtheleptAne; thutetdidegai @maraypharbocat edpiremitdme si de (the
thick part), as shown in FIG 5, which |ocation is preferabl e because
roughness antP°EoRYex@Hol s dike2PHdeIeotiq Betdidd ghte2?sPHFEE not remain on

the surface sidg gfid @_@%ﬁeat) RAd te ARdpd e cbackiest s past, 13 tRe gate is
| ocated on the front side, a hip, a waist, a back, and so on of a user may

contact to comdexclpor brephi2? bdtreedro trajgetrron pate Rkndor if the gate is
| ocated on the back side, it may be easily seen so that the appearance is
" not good. | n-6RBPTSAGT B85 £-i s preferable that there be only one conmon
gate for injgekopn gate 21 to inject transparent resin Ain Step (1) and
transparent resin Bin Step (2) alici that the gate be located in the side
of the foregoi ng BubSer at.e inj¢@0en] gate 21 tsingent ‘gradradsoiie, i njection

gate 21 is preferably |located.in the.side (the i ck .part); "but, as shown
in FIG 5, p?frstlf“c% J#ﬁ%fﬂgfgg a%rrojfelflﬁe?tt“’flsg? fcté?e‘a"ilﬁ’f’teﬁ% side (the thick
part) in froifanebatdie kees begadisa rEbt&papht is3 BRSHn UANBiG¢ ceabl e. That is,
it is particularly preferable that there be only one conmon gate for

i nj ection gdt® 23°M6 LAY RCE e r BndrAreRtPy 5P n53RSi AASt P £1)"&nd transpar ent
resin B in Shen.(Z,and 1hat th& 9t 608 kacaled Locd he

preferable because a general molding machine can be used.
In FIG. 1, each injection gate 21 of Step (1) and Step (2)
is located in the different surface sides of the plane; but
the gate may be located in the side (the thick part), as
shown in FIG. 5, which location is preferable because
roughness and ceonvex portion 22 due to injection gate 21
~does not remain on the surface side of the seat part and
the backrest part. If the gate is located on the front
side, a hip, a walst, a back, and so on of a user may
contact to convex portion 22 due to injection gate 21; or
fif the gate is located on the back éidé; it may be easily
seen so that the appearance is not good. In other words,
.it is preferable that there be only one common gate for
injection gate 21 to inject transpafent resin A in Step (1)

““and transparent resin B in Step (2)-and that the gateé be

" located in the side of the foregoing substrate.

—-31-



side of the substrate in front of the seat part. In FIG 5, the |lower |eft
of the figure having projections for attachnent of legs is the bottom side
of the graphic chair while the Iower right of the figure is the front side
of the graphic chair. In FIG 5, convex portion 22 due to gate 21 is

| ocated in front of the chair, nanely in the thick part in front of the
knee; and convex portion 22 due to injection gate 21 is cut off fromthe
produced chaf2p1ipaas3F| G 5 (4). [0062] The presentsGRev@pison has an
object to provide for the first tine a chair having a personalized design
to a custoner by the system of producing various kinds of products in snal
| ots, whereip,Qst-cut per one chair beconmes possible by changing a film
having a printed graphic w thout changing an expensive nold which needs
cost i n making easdh rkat NdnsAiCabse, NghyectiBnSod: cases grbeeralilTt br egoi ng
object may only be achieved in terns of cost by using an equi pnent for the
exi sting cort®B5ER BXFARsTislE (Aot FAGk Rathod, P BY TrTRglAf IEqui pnent

si mul taneousd y hor LaNLY 1 PUlrLelE, RS Bed; Of; ot hg. NraSeRtenyent i on and the
core back expansion nethod within a conpany; 1n this aspect, in the

foregoi ng St éppe( 2hick pars) prefermablod tioe kseeare@qgue priest pdor i@ core back
expansion mol di.ng, MEthod Py "pdifyLng fhe equipment, I T Decessary.
that there be only one common gate for injection gate 21 to
inject transparent resin A in Step (1) and transparent
resiﬂ B in Step (2) and thaé the gate be lcocated iﬁ the
side of the substrate in front of the seat part. In FIG. 5,
-the lower left of the figure having projections for
attachment of legs is the bottom side of the graphic chair
while the lower right of the figure is the front side of
the graphic chair. 1In FIG. %, convex portion 22 due to
gate 21 is located in front of the chair, namely in the
thick part in front of the knee; and convex portion 22 due
te injection gate 21 is cut off from the produced chair in
FIG. 5 (4).
[0062]
The present invention has an object to provide for
the first time & chair having a perscnalized design to a
customer by the system of producing various kinds of
i;;;ducts in small lots, wherein cost~cﬁt per one chaif

. becomes possible by changing a £ilm having a printed

graphic withcut changing an expensive mold which needs cost

~.--in making each form. Accordingly, in some cases the

oregoing object may only be achieved in terms of cost by

using an equipment for the existing core back expansion
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[ 0063] To realize the effects of the present invention as nmentioned
above, "the graphic" in the present invention is preferably the one
designed by a custoner of "the graphic chair"” of the present invention or
the one selected by a customer anong those designed for individual
custoners by a supplier of the graphic chair. [0064] The substrate
that constitutes at |east any one of the seat part and the backrest part or
bot h i s made®Bfl0q0fxansparent resin A and transparent resEa0B2E¥-3t hat t he
graphic may be seen from any of the above and the bottom of the substrate
that constitutes "a graphic chair"; accordingly, "a graphic chair" of the

present inv i i ut i .t : I i becone

Posi bl o, [ oBGe s BBy SHAEh SAEHER EbLOETRIRIRY P°5F The
present i nverdrirgnohiawhagmédted of egei pge efrfteahgerafi oh hehdpreS edirel Nnventi on are
shown. Exanpl e [0066] . Hereinafter, the present invention wll be
“expl ai ned i nPHST EXTEHPP BYFPEdafiites antPrEsRpardt F0° BERADEe:1"but t he

present .i nvepld @BrisoiRQt stddnibed £:0:theseLXpwles Ml gss outside the scope
of the present invention.
. equipment for a core back expansion molding method by
modifying the equipment if necessary.
[0063]

To realize the effects of the present invention as
méntioned above, "the gréphic" in the present invention is
preferably the one designed by a customer of "the graphic
chair" of the present invention or the one selected by a
customer among those designed for individual customers by a
-supplier of the graphic chair.

[0064]

The substrate that constitutes at least any one of
the seat part and the backrest part or both is made of
transparent resin A and transparent resin B sc that the
graphic may be seen from any of the above and the bottom of
the substrate that constitutes "a graphic chair";
accordingly, "a graphic chair" of the bresent invention is
beautiful so that an excellent design may become possible.
[0065]

- In“FiG. 3,rexamples of the graphic chair of tﬁér
‘present invention having the foregoing effects of the

present invention are shown.

Examplé

[0066]

—-33-



[0067] Exanple 1 Step (1) As a test, arolled filmhaving a printed
graphic is placed in a nold to partially transcribe the graphic to a
relatively flat part of the nmold, (FIG 4 (1)), and then colorl ess and
transparent polycarbonate resin was injection nolded to formthe first

| ayer (FIG 4 (2)). The first layer had thickness of 3 mMmin the seat part
at the center and 1.8 mmin the surrounding part. [0068] Step (2)

The nol d hal $2011¢008hi ch t he graphic was transcri bed (corse}oiWEs4glid backward
(tothe left in FIG 4) to forma space for the second layer. Into this
space was injection nolded the same col orl ess and transparent pol ycarbonate
resin to formth ay (I 4 . . The. n .er. .had t hi ckness
of 3 Mmin the sgg%%%gggx%f ?ﬁ%fggg%%?J%%ézﬁf%;ﬁﬁ??%%t%§$§%%$8unding part.
Thereafter, irheopeathitat 1 Was Ekakelesodhd attthpardtiive Exdmpokt Butonhehe peri phery -

was renmoved (FIG 4 (4)). [0069] o A nearly-satisfactory product,
whose gr aphi & SFEEHI'YERBR L Aed" PetidBerrd e Fhesst EraiRreSai %%Fe second
| ayer, . " outside the scope of the present invention.

[0067]

Example 1

Step (1}

As a test, a rolled film having a printed graphic is
placed in a mold ta partially transcribe Ehe graphic to a
relatively flat part of the mold, (FIG. 4 (1)), and then
colorless and trénsparent polycarbonate resin was injection
molded to form the first layer (FIG. 4 (2)). The first
layer had thickness of 3 mm in the seat part at the center
and 1.8 mm in the surrounding part.

[0068]
Step (2)

The mold half to which the graphic was transcribed
(core) was slid backward (to the left in FIG. 4) to form a
space for the second layer. Into this space was injection
molded the same colorless and transparent polycarbonate
resin to form the second layer (FIG. 4 {3)). The second
layer had thickness of 3 mm in the seat part at the center
and 1.8 mm iﬁﬂghéuéurrounding part. .Théreafter, théwww**
product was taken out and a film run off from the periphery
was removed (FIG. 4 (4)).

[0069] -

A nearly satisfactory product, whose graphic wa

sandwiched between the first layer and the second layer,
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wi th solving the problens of the present invention thereby expressing the
effects of the present invention as nentioned before, could be obtained.
The chair thus.obtained had total thickness of 6 mMmmat the waist part
(central part) and 3.6 mmin the surrounding part, as the sumof the first
| ayer and the second |ayer. [0070] In Exanple 1, for injection

nol ding of the second |ayer, an equipnment for the core back expansion
nol di ng net H3ek1ess nodi fi ed and used; but it is apparendt2qtHaiB+€he sane
results can be obtained even if such equi pnment is not used. [0071] Exanple

2 Step (1) Film 12 having a printed graphic was placed between nold
14a and nol d, S I h L Ra t he backr est
part, respectlve W?ﬁ' ﬁ%%?ﬁg;&%ﬁﬁgngﬁg%rgg%% ?nf%@%c@nﬁ ?ﬁ%% spar ent

pol yest er resipieftEast faaxatast arqs rRaUlackut ethvbyt Eastasan Chem cal Corp.)
as transparent resin A was injected throug i njection %ate 21 to obtain
e

i nj ection notSAEdCRST LELPERerOt &if SRR IFEe FFet W Gr&PMic (FIG 5 (2)).

[0072] obtained had total thickness of & mm at the waist part
{central part) and 3.6 mm irn the surrcunding part, as the
sum of the first layer and the second layer.

[0070}

In Bxample 1, for injection molding of the second
layer, an equipﬁent for the core back éxpansion molding
method was modified and used; but it is apparent that the
same results can be obtained even if such equipment is not
used.

[0071]
Example 2
Step (1)

Film 12 having a printed graphic was placed between
mold l4a and mold 14b, which are corresponding to the seat
part and the backrest part, respectively (FIG. 5 (1)), and
then a colorless and transparent polyester resin (Eastman-—
Durastar; manufactured by Eastman Chemical Corp.) as
transparent resin A was injected through injection gate 21
to obtain injection molded first layer 19 on one side of
the graphic (f&é- é i2)) N
[0072]

Step (2}

Transcribed;graphic l4a was moved backward (to the

right in FIG. 5:(3)7”50 that space 15 might be made for

~injection molding of second layer 20 of transparent resin B.
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Step (2) Transcri bed graphic 14a was noved backward (to the right in
FIG 5 (3i) so that space 15 m ght be nmade for injection nolding of second
"layer 20 of transparent resin B. As transparent resin B, the sane
colorless and transparent polyester resin as transparent resin A was
injected into this space through injection gate 21, the sane as the gate
for transparent resin Ain Step (1), to obtain injection nol ded second

| ayer 20 (FI®@011800633)). [0073] Thereafter, the grsaphi@sehBair product
was taken out fromthe nold, and an extra filmrun off fromthe periphery
and convex portion 22 due to gate 21 were renoved (FIG 5 (4)). Total

t hi ckness Ongh: aprheln :r_(‘:Qsailnr t X %Q%glc%q.gr%ss angm‘gr nsaét/reer %ge in the
central part of enf’?re Chai ¥ "and average In't PSUrToundi ng part

.of entire chailyesasr trheisuss er:ahﬂﬁrfelnﬁSﬁesllayﬁrw.ﬁ'ldnﬁéﬂﬁ:eﬁe@@ﬂ'td | ayer. [0074]
A satisfactory graphic chair, whose graphic was sandw ched between the
first layer dhHe fRe S &RsREIN &9@?0twnt Ba's1At nE e FeTE ote§BF i YSr obl ens  of

the present f&vca@gh%rgta@r%n%p{r{eﬁ%pg( e gfhigcts OfjLbe.present
i nvention as nentioned before, could be obtained. There was only one

injection gatelddd, semchdi hageidicdi OILG.t he(Pat.e was | ocated in the side of the
substrate in front of the knee and between the first |ayer and the second
| ayer (centr e Bért in the thickness direction of the substrate); and thus,

~the trace after remvak:of, QQBV%%pR%téMrZQrQ}h%ttQaé Ragehion gate 21 was
not relatively noticeable.
from the mold, and an extra film run off from the periphery

and conveg perticn 22 due to gaté 21 were removed (FIG..S
{4)). Total thickness of the graphic chair thus obtained
was € mm in average in the central part of entire chair and
3.5 mm in average in the surrounding part of entire chair,
as the sum of the first layer and the second layer.

[0074]

A satisfactory graphic chair, whose graphic was
sandwiched between the first layer and the second layer,
with solving the foregeoing problems of the present
invention thereby expressing the effects of the present
invention as mentioned before, could be obtained. There
was only one injection gate 21, and in addition, the gate
was located in the side of the substrate in front of the
knee and between the first layer and the second layer
- {central part in the thickness dlrectlon of the substrate);
and thus, the trace .after removal of convex portion 22 due
to injection gate 21 was not relatively noticeable.

[0075]
As shown in FIG 6, when holes 23 are formed in fllm

12 having a printed qraphlc, transparent resin A and
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As shown in FIG 6, when holes 23 are fornmed in film 12 having a printed
graphic, transparent resin A and transparent resin B are connected and
adhered through holes 23 (see FIG 6 (3) and (4)); and thus, even when a
force is loaded to the conpl eted graphic chair, peeling-off of the
substrate at film 12 can be prevented fromoccurring. In other words,
strength of the substrate can be increased. [0076] Conparative Exanple 1

I n Exanpl e 19201a00g43aphi ¢ chair having the first |ayer wsépit@ae4shi ckness of
6 mMmin the back part (central part) and 1.8 mmin the surroundi ng part was
manuf actured wi t hout form ng the second | ayer. That is, the total thickness

was nade equal_ to that of anpl e 0077 G.Qn the side
not having t 16 SBCON %?bféwgg éﬁ?? %“%%g edﬂﬂffegggi% ?th% 8raph|c was

def or ned, rexajl(@b@@ﬂm an(aaxtaﬁ@nﬂl)y;p&w teha) revien wesi gncehar ast er .
| ndustri al APpllcablllty [0078] .

. caded to the completed graphic chair, peeling-off of the
substrate at film 12 can be prevented from occurring. 1In
other words, strength of the substfate can be increased.
[0076]

Comparative Example 1

In Example 1, a graphic chair having the first layer
with.the thickness of 6 mm in the back part (centrél part)
and 1.8 mm in the surrounding part was manufactured without
forming the second layer. That is, the total thickness was
made equal to that of Example 1.
[00771]

The graphic on the side not having the second layer

was easily peeled-off so that the graphic was deformed,

resulting in an extremely poor chair in design character.

Industrial Applicability
[0078]

In the past, designing elements of a chair have
resided only in "a form (mold) and a coler (material)™; but
owing to development of a graphic chair obtained by the
manufacturing method of the préséﬁfﬂinvention, designing
elements of a chair changes to the graphic printed therein,
not residing in a form and a colcr. This means that a

chair becomes, for example, the same existence as a T-

shirt; no one seeks a de51gn value of a T- shlrt in 1ts form

and sewing, but rather in a design {graphic and plcture)
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In the past, designing elenents of a chair have resided only in "a form
(nold) and a color (material)"; but owing to devel opnent of a graphic chair
obt ai ned by the manufacturing nethod of the present invention, designing

el ements of a chair changes to the graphic printed therein, not residing in
a formand a color. This neans that a chair becones, for exanple, the sane
exi stence as a T-shirt; no one seeks a design value of a T-shirt inits
form and sewizpigoooggut rather in a design (graphic and piseeut®@y34-3printed on a
T-shirt. [0079] One big characteristic of the graphic chair obtained
by the manufacturi ng met hod of present invention resides in that a new

mar ket , whi ¢l .di.d,ng ep% S0 far, can be opened up particularly in a
conmerci al space. ant erior market having high fashionability. For
exanple, a chaimeiused in conmercial prem ses such as a fast food store, a
show room and a restaurant, can be by itself a nessage nmedi um for
corporate pronoti Wi oF hAREF T ICAACeXi Stea8r P par $1%0E BRGOPSR on by

integration y ttaenﬁgtn%rfg%uﬁng m&e}maeggl@Jesggecl%vekgpép]remes shn ot her
words, a graphic chair made by the manufacturing nethod of the present

invention carhasr evmeiemarlcétal whhalvidig sotpexdenadd Zed, desi ga; and thus, the
chair can be w dely used a_custoner who seeks a chair having a unique

desi gn, and HFf&°fe Fhé’d‘rfb‘? ]T?ﬁﬁﬁf’afbtauf?’ﬂberélé} dP1iCE THAPF of the present
invention cathdRe: ¥ dRlYetitidvizgthiyh dash@nbodesiOnaior EQARLE, a

chair used in commercial premises such as a fast food store,
'a show room, and a resfaurant, can be by itseif a message
medium for corporate promotion, or a chair can exist as a
part of decoration by integration with interior of a
commercial space.

[0080]

In other words, a graphic chéir made by the
manufacturing method of the present invention can provide a
chair having a personalized design; and thus, the chair can
be widely used by a customer who seeks a chair having a
unique design, and the method for manufacturing a graphic
chair of the present invention can be widely utilized by a
chair designer.

[0081]

The present applicaticn is based on Japanese Patent
Application No. 2008-286144 flled to Japanese Patent Cffice
on November 7, 2008; and all the contents contained therein
"are cited here and incorporated as the disclosure of the

description of the present applied invention.
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The present application is based on Japanese Patent Application No.

2008- 286144 filed to Japanese Patent O fice on Novenber 7, 2008; and al
the conténts contained therein are cited here and incorporated as the

di scl osure of the description of the present applied invention.
920110008:39(508651102534-3 CLAI M5 1. A net hod for nmanuf act gg bgosszgsaphi c
chair, whose at |east any one of a seat part and a backrest part or both

consist(s) of a substrate having a configuration.

of both sides of the

graphi ¢ sandw ched by transparent resin A and transparent resin B, wherein
the substrate is obtained by carrying out Step (1) in which a film having
the printed graphic is inserted into a nold at the tinme of injection
nol di ng of transparent resin A and then the graphic printed on the filmis
transcribed to surface of transparent resin Ain the nold, sinmultaneously
with injection nolding of transpareQﬁﬁ&ﬁ%in A, and thereafter carrying out

Step (2) in which a nold half to whic

side the filmhaving the printed

graphic is inserted is noved backward to form a space between the nold and
the graphic on transparent resin A and then transparent resin Bis
i njection nollded i A nhthspater marhhfndmeidiod) kographif achait ngvhesgr aphi

chair

at least any one of a seat part and a backrest

part or both consist{s) of a substrate having a

configuration of both sides of the graphic

sandwiched by transparent resin A and transparent

resin B, wherein the substrate is. obtained by

carrying out Step (1) in which a film having the

printed graphic is inserted into a mold at the

time of injection molding of transparent resin A

and then the graphic printed on the film is

transcribed to surface of transparent resin A in

the mold, simultaneously with injection molding of

transparent resin A , and thereafter carrying out

Step (2) in which a mold half to which side the

film having the printed graphic is inserted is

_moved backward to form a space between the mold

and the graphic on transparent résin A and then

transparent resin B is injection molded in the

space.

according to claim 1, whefgiﬁ;ﬁhe graphic”is the

The method for manufacturing a graphic chair

one designed by a customer of the graphic chair or
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according to claim1l1, wherein the graphic is the one designed by a custoner
of the graphic chair or -39- 9201100063SG 201102534-3 the one sel ected by
a custonmer anong those designed for individual custoners by a supplier of
the graphic chair. The nethod for manufacturing a graphic chair according
to clai nyzhifpogs Wherein there is only one conmon i nj ecéd oy 1624a83f or
injection of transparent resin Ain Step (1) and for injection of

transparent resingBei Bnot 8814 the@RlbhekSahosgqt @tbden the side of the
substrate.

designed for individual customers by a supplier of

the graphic chair.

3. .'_The method for manufacturing a graphic chair
‘according-to claim 1 or 2, wherein there is only
one common injection gaté for injection of
transparent resin A in Step (1) and for injection
of transparent resin B in Step (2) and the gate is
located in the side of the substrate.

4, The method for manufacturing a graphic chair

| according to any one of claim 1 to 3, wherein Step
(2) is carried out by using an equipment for a
core back expansion molding method.

- 5. The method for manufacturing a graphic chair
according to any one of claim 1 to 4, wherein a
holé is made in the film having the printed
graphic to be inserted into-the mold at the time
of injection molding so that transparent resin A
and transparent resin B may be connected and
adhered thorough the hole.

6. The method for manufacturing a graphic_chair

| _¥qggording t&ﬁény one of claim 1 to 5, wherein the
graphic can be seen from any side, from top and
from bottom, of the substrate that constitutes the
graphic Chiir'

wine . The methdd‘fér manufacturing a graphic chair

" according to any one of claim 1 to 6, wherein the
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4. The method for manufacturing a graphic chair according to any one of
claiml1l to 3, wherein Step (2) is carried out by using an equi pnent for a
core back expansion nol ding nethod. 5. The nethod for nmanufacturing a
graphic chair according to any one of claim1l to 4, wherein a hole is nmade
in the fipdudays ng the printed graphic to be i nsert ed I BEQoiMesza d at the
tirme of injection nolding so that transparent resin A and transparent resin
B may be connected and adhered thorough the hole. 6. The method for

manuf acturing a grgpBpBi&hal meccslitag ti13py 0pes&d € aluprhde0 o, Wherein
t he graphic can be seen fromany side, fromtop and from bottom of the
substrate that conshitsaids ¢hetlyy apibstreita thaTheonst d:d=archeanuf act uri ng

a graphlc chair according to any one of claim1l to 6, wherein the
graphic¢ chair 'so that the graphic may not be worn

out by a usual use condition of the chair.
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