92011000831 DESERI PTI ON METHOD FOR MANUFACTURI NG GRAPHI C CHAI R AND GRAPHI C
CHAI R MANUFACTURED BY THE METHOD Technical Field [0001] The present
invention relates to a nethod for manufacturing a graphic chair, nore
specifically to a method for manufacturing a graphic chair consisting of a
substrate having a configuration that both sides of a graphic printed on a
filmis sandw ched by transparent resins and to a graphic chair

manuf act ured by the net hod. BackiEITROPTBEON [ 0002]

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 manufacturing a graphic chair 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 polypropylené 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
chairs had been resided in a low price and a simple form.
[0003]

Integral molding from the legs to the backrest
without using metal legs had been attempted. Because the

structure was made of only plastics, the lég part and the




It was i R201d96963 when chairs nmade of plastics became 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 pri cekahelt en spampt evéoe MmolOO3to have al hveyowl sholidingef bgmat he | egs
to the backrest w thout using netal |egs had been attenpted. Because the
struct uré@@sweblhedel ot bhl gr¢eastdcstrengthey paet shndcthee Pa0L100063
skel eton part were nolded to have a hollow structure by a gas injection in
order td&ktrngiheh 932 Sriectice parknobegvi ntekkergastinj ection

| ene was not good in spite of a high cost

t echnol ogy, texture of polypro ]

of the ﬁg H%RPfiﬁﬁﬁe d%%g RAi 1R FPthe12B02t BRIBr CHFENEF, TEE t hat

th h b th j t | es. i difficult. in the desi
chai 1 e dAT or S e B BT THaGE ant . PRpboanEon | 0608 o Son the
other hafid. RULIDGPLIHOILLY, O Lo gextyre, Kart gLl coppprgiion in ltaly
i ntroduced a colorless and transparent integral chair by displacing its

mat er il alqf £Ofap0l i O aies 1gn pgkgésffﬁlﬁgggléghwﬂggﬁgvsﬁe bPbgughalr had a

problemin rigidity because t d not” be used due to
fluidityimdyk thanspdsenean®©f pol ycarbonate; nevertheless, it became a hit
product as "a transparent chair "in a novelty-loving design market.
Ther-eaf t@qo4a material having transparency of pol ycarbonate along with
flexibility of polypropyl ene was devel oped so that even an integrally
nol ded t r ansparerthec keihre hyharsd Nt tgasg | pif et 1 o @p petas edex{ 0DOS]
However, when an attenpt was nmade to obtain a chair by the gas injection
met hod, Hartspilt € ofpadeve] opnient Iodly hent esidnsedsa nent oohedsabode, a
integrally nolded chair nade of any plastics had a strong i mage of a cheap
out door ‘g@ETHRIR LA rintegasl rghake; bandishlscindieres wastarppbbFeam

polypropylene to polycarbonate. 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

injection appeared.

[0005]

However, when an attempt was made tc obtain a chair
by the gas injection method, in spite of development of the
resins as mentioned above, a integrally molded chair made

of any plastics had a strong image of a cheap outdoor

garden chair in its nature; and thus, there was a problem



920110008¥14600430 worth the investnent of the |arge nolding machi ne. [0006]
On the other hand, around 2005, Arper Corporation in Italy made a big hit
product in the contract market by producing a plastic chair having
different colors between inside and outside of the seat by a two-col or
nol di ng met hod. Thereafter, MAXDESI GN Corporation integrated the
transparent polycarbonate nmaterial with the two-col or nolding technol ogy. A
product Heont Arypert!Coripor et vesthadt t wbd tbheéolsroé npaduegpobybiopyl ene,
whil e a product from MAXDESI GN Cor poration was beautiful because of a
transpargﬁﬁo@]astlc effect as well as a plaid design effect. However,

al t hough these were fresh in those days, a nold of the two-col or nDIdlng

was expensive; Qﬂﬁfﬁfﬂkﬁeﬁfﬂﬁ%ﬁmwﬁ?%#&ﬁc%@%%no&r@%% EPEPCRRFERN | Bt he

| astic ch ket which, had en in a chea 0007 On the
Dt R | harh Y R vy Tt o othe: earbRSE: RAZU4F Blis mat ori ol <

Efiﬁgpifeﬁ? DANTOE PERFL o Pl et P ARk RS B E O BELVEER, of°
seat parg %@e M@%@é@@a& o9l a.ghaly bowhich, metalylegs vere

at t ached: any atte to conner0|all su a produc successful .

T0008]  methodhe m6easans dior MEBDHA A A SRS Pl vy e dige firstly,

an acryl resin plate, which is a suitabl e 'raw
transparent polycarbonate material with the two-color

molding technology. A product from Arper Corporation had
two colors of opaque polypropylene, while a product from
MAXDESIGN Corporation was beautiful because cf a
transparent plastic effect as well as a plaid design effect.
However, although these were fresh in those days, a mold of
:the two-color molding was expensive; and thus, there was a

. problem of too high price in the plastic chair market'which
had been in a cheap image.
[0007]

On the other hand, there were examples that a
substrate having various materials (such as a Japanese
papexr, 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.

IOOOB]
The reasons for the failure are as follows. That is,

firstly, an acryl resin plate, which i1is a suitable raw



920110008 1180643 al for the vacuum nolding, is too expensive (approximtely
three to five tinmes nore expensive as conpared with that for an injection
nol di ng). Secondly, a three-dinmensional formis difficult to be nade; and
thus, a conplicated formcannot be made. Thirdly, a rib and the |ike cannot
be attached so that | egs cannot be attached beautifully. For exanple,
because the | egs nust be attached by screws by drilling fromthe upper part
of the seatepaal, fohetBeremsuamenvildibbe is the segenpante. Fourthly, only
such a material as a Japanese paper, a cloth, and a plant can be inserted.
Fi fthly, (2ppraxenatemr pedesotohli veEht skaessoot eapknpave Béconmes roughly
the sanme, or "a warped part fromthe seat part to the backrest part", where
nost of $HEPRBPReVi hlbgﬂﬁdfoﬁeéﬁné§3?§¥héﬂ PRILALNGRYs, SEReNHY ped part

| acks rigidity . to cause breakage and del am nation thereat. [0009] I n

recent yearsS GtRSEHIARTEI bPFBNLSof LTAFFELS pPodGclerai ARy by Uthe

f or [ | tali : | _of ] duct of hajr i hi fti
froma For fb arsdrrace eerarr Bada G apr cra Achel P nEva BPbut there
are ?CtUPik§a§£hﬁ§é %% thééﬁgdcgétt 9t g%g%fégkﬁEk”%eOfx%a%%E% as the
initial Thvestnment and iTna high cost an poor availability of a large

tvio- col aie Dl g PRChidie e Alith 1S B0l s S0 BN Pl agtiLe ghal s are

manuf actured by the two-co di ng et ven today. Nanely, because a

plastic shaddhds 9ENSERLLY KECQONI ZeHgagramChaaPupHadUSH ritn o £9261100063 its
nature, its sales price as "a plastic chair” has an upper limt no matter

how t he sdstiabaef f eehe aceehspapyedisapdet hUsthkhksakapabeen the ut nost
weak point of the two-color nolding nethod. Nanely, by introduction of the

t wo- col droumtidiyng omiposuchhe ebfeciadf agr aplibpaasstheapesyala eflioett, was
added to the earlier main selling point of a chair, i.e., "a fornt obtained
by nol diangd dHawevet , cahepe ststrthdve Dieerhlar i auslprobli ensangedenti oned
above; and in addition, there has been a problem of an increased price of
t he prodieat thickness of each part becomes roughly the same, or "a

warped part from the seat part to the backrest part"™, where

most of the force is loaded, becomes rather thin; thus, the

warpaed 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 of a chair is shifting from a form to a

surface detail 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 avallability of a large two-color molding machine; and

thus, not so many plastic chairs are manufactured by the

two-color molding method even today. Namely, because a

plastic chair is generally recognized as a cheap product in



[0010] 9201100@&Xkordingly, in order to cheaply obtain a visual effect
giving originality to a product, a nold itself, the design of which is
conplicated, nust be nade. Further, as far as the sanme nold is used, there
‘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 investnment in
manuf acturing of the nold could not be recovered unl ess many of the sane
f orm weret proaiuces, 1ns adall¢s opricé she"hopimetithehahal'r habuanpr oduced
could not be accepted in the market, the nold itself had to be manufactured
agai n, thepebyliesdimg netbeotiher phebvémial affieghsriask impirpyedost .
[ 0011] Accordingly, there may be an idea that a graphic is given to a
subst r atF'Ofthper cHaly Bys dorpn ctlef yutBparavealy PRENTI eGaFhef fEer from a
nol d, which makes a formof a 9201100063 chair. By changing a print
wi t hout ThaMgi Tyt & I8P TRoT m) Namheel oy SR m B QR e At oM oS af¥&us ki nds
of products in small lots can be e oyed;, with this, design.can.be changed
i n accordance l%ﬁLﬂﬁF%%@ﬂi??%nggkﬁgg ehsPbrBRrs aﬁtgﬁ?ealﬁga&est o)
that vardgusgdesignsagan bs produced; fropifessae, gold, s ovel.
self-expressing style" is settling as a new rend PPln?lng of vari ous
gr aphi cs-hNSPIres. a S'eé'sfoﬂﬁ"'%%ﬁé‘&' Eysﬂﬁ%ﬁ% LT Ye-PECO geans to
. transformone’'s own nmessage. [ wever, as to a thick substrate
- having asdireensiaansd Oned r{ Qhd ptbkBeRs CHAI hen8i¥hBE 8u5LBE ghaphhc to the
substrate in a practical way has been difficult. In other words, a
hi gh- r esdditi it 0dn priid k N h ALt hesh saichrasl amgbavaheiperakbeg peibhadoran
of fset printing nethod, and an anastatic printing nethod, ich are used
for prinmhegtadwct hin substrate such as a paper and a filmby using a
printing cylinder, cannot inherently be applied to a thick substrate having
a three-itEhki onal form while a printing nethod directly printing to a
chair (hereinafter abbreviated as "direct printing nethod"), such as a
screen printi AgEgadiow land ian gutkey eto peligaphy, ok th areipareél y applicable
in a chair, has extrenely poor resolution so that it_has been inpossible to
give a SIS PH T PEHELRAbEEY ate dfPROdREFr. @ mold itself, the

design of which is complicated, must be made. Further, as

- far as the same mold is used, there has been a problem of
fixing to one design always. In other words, in order to
cheaply obtain a visual effect in a chair, the initial
investment in manufacturing of the mold could not be
recovered unless many of the same form were produced. In
addition, if the form of the chair thus produced could not
be accepted in the market, the mold itself had to be
manufactured again, thereby leading to another problem of a
high risk in its cost.
[0011]
Accordingly, there may be an idea that a graphic is
_ given to a substrate of the chair by completely separating

the visual effect from a mold, which makes a form of a



[0013] |1920ddi@9QG3on, when a conventional direct printing 9201100063 nethod
was used, there have been problens of not only poor resolution but also
peel i ng-of f of a graphic given to a chair because both sides of the chair
were worn out. In addition, there were problens of taking too nmuch tinme and
hi gh cost when a chair having a three-di nensional formwas directly printed
I n a one-by-one basis. [0014] In a design chair field, further

| mprovengmirn &8wicualgiefd ectpdint eqguilied: artdamegtedi aaguddd a(fisemepndi tion
and a user's detailed request is inportant; in such a field, a nethod by
whi ch ontlye asystgi ef -pradficheogr aphivernitth kiigtsr e§obubidogtandnhi gh
wearing resistance on both sides -- can be cheaply replaced is sought, but
t hi s hasSTidtl beeks atdnipedenylevady’ $itBchhdpPogflesigpogan) be -

changed in accordance with a use condition and a customer's
detailed request so that wvarious designs can be produced
from the same mold. This novel "self-expressing style" is
settling as a new trend. Printing of various graphics
inspires a sense of individuals so that it may become a
means to transform one's own message.
0012]
| However, as to a thick substrate having a three-
dimensional form, like a chair, giving a fine graphic to
the substrate in a practical way has been difficuit. In
'._other words, a high-resolution printing method such as a
gravure printing method, an offset printing method, and an
anastatic printing method, which are used for printing to a
thin substrate such as a paper and a film by using a
printing cylinder, cannot inherently be applied to a thick
substrate having a three-dimensional form; while a printing
method directly printing to a chair (hereinafter
abbreviated as "direct printing method"), such as a screen
. printing method and an ink-jet printing, which are barely
applicable in a chair, has extremely poor resolﬁtion SO
that it has been impossible to give a fine graphic to the
substrate of a chair.
[0013]

In addition, when a conventional direct printing



On the di2d1003d, as a nmethod to give a fine graphic having high
resolution to a plastic surface, there is "an in-nold decoration nethod",
whi ch was devel oped in Japan recently. In "an in-nold decoration method", a
graphic printed on a filmby a high resolution gravure printing nethod or
the like is inserted into a nold and transcribed to a plastic surface by
the heat of noblding so that a plastic surface nmay be decorated even with a
fine grapHiltodhavangudedgh tlesotuhaoa byea gravilieesppEntbhgonidiyhpdoer t he
like; and this technology is used to manufacture small parts around an

el ectronietrdisimybwf absal yealmbrbEfphbne graphéc| pkeeff bpeaexanpl e, see
Pat ent Docunent 1, 9201100063 Patent Docunent 2, and Patent Docunent 3).
[0016] <hair hegmiies bewereidas eéehha shaisovgpe vRAD aPERoulh "an

i n-nol d decoration nethod" has a characteristic of capable to transcribe
even a fq %Rﬁ\Ehe%%c%egefPﬁ%bb?%ﬁhPE Fakhpe H@@e?gﬁpytﬂﬁeaapgrge

duct h d thus, th dh t bee
anuf St g o1 VEHALT © }f@b%ljlavfngea ?ﬁrs%%ﬁ?i%snslpﬂaﬁ%&uwobt ai ned

by "an Ié&fg%éiirﬁégg% qn; e e hgg" hgn 835 g surface to which side a

graphic 1s giv nane 0 Ias i €*8UFface to which side a film
havi ng a.§61£fed graphlc is attached, is extrenely weak in nechanica
~ strengt h; t hus, the nethod could not have been used in the area where

both sides of ﬁd"érﬂééh 145 é%ﬁi@ﬂfa@i& Of 82€6er | 1 KSr8vEeRahE - ihnNaa small part
li ke a nobile phone and the like, it is necessary that the graphi c can be

seen onlyidu®mdhne=dt oNé B&4eir8Qt ahfomhtBRiRgCkoShdaseaBdntihtsont he
pl astic surface given with a graphic, which is a nechanically weak side of

t he pl asdnd,a casebes pdotetled bygacsangsngmpbriantheimaknchody fiede,of the
pr oduct (back side). In a chair, however, both sides of the substrate are
exposed & onetieod Ur¥ acel @mdot husa ggaaphl;ic&nd a rlfi/xil@wgnEﬁpISimhdi:tm cumst ances,
"an in-nold decoration nethod", which is nechanically weak in one side, has
not beerhleqﬁalIree%phetmuala@tmglmgwgaran@haﬁﬁl@t;encehgughoﬂ:h safeseal i ze a

gr aphic haV|ng hi gh resol ution.
— 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 decorated even with a fine graphic
having high resclution 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,



920110006311 00X8] As nmentioned above, a product whose design can be
changed in accordance with a use condition and a custoner's detailed
request is strongly denanded along a new trend to produce various ki nds 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 custonmer's
uni que design such as a nane case, a trade mark, and a logo is increasing
nor e t hdtatewsr ;Ddutndrite heratdf bxteekinobwcteehnoB pgi es as nenti oned above
cannot satisfactorily furnish a plastics with a fine graphic together with
a -mechani@Hlélstrength on both sides of the substrate; and thus, energing of
a new technol ogy for it has been desired. [0019] In particular, a
pl astic desi g EAST hdhiaks daseldsey poimrreet Beaduthdtul 2 bEsP @ needs to
satisfy the conditions such as precisjion and beauty of a graphic and a
desi gn, rAYildiTPLHhATFSANF D G h BHduF abPRT2CERREPREE Shecifi cati on,
‘hi gh producti.vit nd | ow cost, and the like;, but unti] toda t here have
been no THERHS oiff et THEt™ eea‘?‘é%r‘s%cﬁl%%n%ﬁ??%hgt 796207 gll){%atent

Docunemgraphic is not necessary in a large product like a chair;
and thus, the method has not been used in manufacturing of
a chair.

[0017]

In addition, in a product obtained by "an in-mold
decoration method”™, the plastic surface to which side a
graphic is given, namely {(or), the plastic surface to which
side a film having a printed graphic is attached, 1is
extremely weak in mechanical strength; and thus, the method
could not have been used in the area where both sides of
the plastic surface are grazed, like a chair. In a small
part like a mobile phoné and the like, 1t 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). In a chair, however, both sides
of the substrate are exposed to the surface and thus
grazed; and in view of such circumstances, "an in-mold
decoration method", which is mechanically weak in one side,
has not been applied to mahufacturing of a chair even

though it can realize a graphic having high resolution.



Japdt?&d d0Bent Lai d- Open Publication No. H10-119094 Pat ent Docunent

[0018]

As mentioned above, a product whose design can be
changed in accordance with a use condition 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 unique design such as a name case, a trade mark,
and a logo is increasing more than ever; but the heretofore
known technologies as mentioned above cannct satisfactorily
furnish a plastics with a fine graphic together with a
mechanical strength on both sides of the substrate; and
thus, emerging of a new technology for it has been desired.
f0019]

In particular, a plastic design chair having a
selling point in beautiful design needs to satisfy the
conditions such as precision and beauty of a graphic and a
design, rigidity and flexural strength endurable a contract
specification, high productivity and low cost, and the
like; but until today, there have been no technologies that
cleared such conditions.

[0020]

Patent Document 1: Japanese Patent Laid-Open Publication No.
H10-119094

Patent Document 2: Japanese Patent Laid-Open Publication No.
2005-288745

Patent Document 3: Japanese Patent Laid-Open Publication No.



Japanese®2044 @63 ai d- Open Publication No. 2005-288745 Pat ent Docunent 3:
Japanese

2008-260245

Disclosure of the Invention

Problems to be Solved by the Invention

[0021]
| The present invention was made in view of the
background art as mentioned 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
provide a method for manufacturing a graphic chair, which
is composed of a transparent material in any one of its
seat part and its backrest part or both, wherein the
graphic can be seen clearly with a sense of depth and the
like from any side of the material while the graphic
attached thereto is not damageq by mechanical contact from
both sides-of the material in any one of its seat part and
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 producing 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 Solving the Problems

[0022]

-10~-



Pat ent L&0d1@®3 Publication No. 9201100063 2008-260245 Di scl osure of the
I nvention Problens to be Solved by the Invention [0021] The present
i nvention was nmade in view of the background art as nentioned above, and a
" problemto be solved is to provide a nethod for manufacturing a graphic
chair having a fine graphic. Further, a problemis to provide a nethod for
manuf acturing a graphic chair, which is conposed of a transparent nateri al
in any one of THe [eadntpar toBnthé tiSrdacks eshveationr chptbedwbet ean t he
graphic can be seen clearly with a sense of depth and the |ike from any

si de of ¢dxecemuiesi ohvebiigathbhengraphotvat thehpdobhemet enilsthet danmaged by
mechani cal contact fromboth sides of the material in any one of its seat
part andsultsedaeknestipagd opopet handt | af upshék, hepfobhdnthstto provide
a method for manufacturing a graphic chair wherein a design chair

per sonal +Zeeh¢Fe a‘ﬁ%%r%laﬁ%‘éhwf‘hg}éa’éﬁ EnanisBraschagtieyitiad Bé9Ranuf act ured
cheaply even if the_system of  producing various kinds of products in snall
lots is ENPPLYetn EVERS sEFEPhEGr Hhef, PRAGF6BREMYI SUPBTRPEFFECS gr dphi ¢
P OYehgl e enuLact ur) ng; TBLRog3, 38 1oLk 908d 3R04e, Means Tor

accepted by an end user and be supplied directly to an end
user in a personalized form.
[0023}]

The inventor further found that if an in-mold
decoration method, which transcribes a graphic formed by a
high resolution film printing, not having been applied to a
large product such as a chair, was used, even a large

Vproduct such as a chair could be manufactured cheaply by
the system of producing various kinds of products in small
lots by changing only a graphic without changing the mold
(form}; namely, he found that various kinds of design could
be produced from the same mold thereby realizing a
personalized design chair.

[Q024]

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 pm;
and thus there have been no problems. However, when it was

seen from the film side, the graphic lacked a sense of

-11-



920110008281100063 The inventor of the present invention carried out an

ext ensive investigation to solve the problens and the subjects nmentioned
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 could be accepted by
an end user and be supplied directly to an end user in a personalized form
[0023]  depth, Theerawenhppehnihben pevbdekhatt ithciy iimprelsdidecognatt on

met hod, which transcribes a graphic formed by a high resolution film
printingliketahagragdbeentapplinedngomathadge product such as a chair, was
used, even a | arge product such as a chair could be nmanufactured cheaply by
t he systé%@%?lprodu0|ng various kinds of products in small |ots by changing
only a graphic_w thout changing the nold (form; nanely, he found that
various kinds Bt ¥&dighorould blepraaacehatr éngﬂfﬁghéﬁn’éaﬁogélvteﬁelté’by
realizin ersonal i zed design chair t.he case that
a graphlg ﬁkg 5}9e%£?6r aP¥| 88t 18 BR&Fr 9 %§°§a%§ﬁglmeﬁggﬁkdad ddfat i on

‘met hod, which was _use ne an hIC could

|
be seen beau??ful?yl?g%ﬁ19ﬁgpgnﬁng8§rgﬁ nrggln EP&ewﬁégause gﬁ)ékness of
the fil @M@b‘ﬁ%ﬁfb tQ@ BSQQ&eOEl«%QFt?h%Q T a%q:a%ﬁ‘lg% th rl%l haye been no

pr obl ens was s€een from't hé "graphi ¢ | acked

a sense @ﬁstg.%qlﬂrggggge the chair was grazed each time when a user
sat (sustainable for about one week). Further, 1t became
clear that the graphic could not be given to undersurface
(babk side) of the chair because ribs for connecting the
legs were necessary; and in addition, particularly a
backside of the chair's backrest, continucusly connected
from the undersurface of the seat (backside), was grazed by
"handling of a user and collision of chairs when they were
stacked, and thus, similar to the above-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 problems and subjects, and thereby
accomplished the present invention when he found that a
graphic chaix, 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

12—



dept h, t326dé&BP63ppearing a probl em of tacky inpression just like a nere
direct printing nethod. [0025] In addition, in the case that a
graphic was given to a plastic 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 tine when a user sat (sustainable for about one
week). Rpddiefic itwdbeuameegdear that the graphic could not be given to
under surface (back side) of the chair because ribs for connecting the |egs
wer e necled®arly; and in addition, particularly a backside of the chair's
backrest, continuously connected fromthe undersurface of the seat

(backsi de), wdsiajr dfed Wie RERASTHY VIventuser RFRVEdESiaimatipdcharrs when
they were stacked,, and thus, simlar to the above-nentioned, the graphic
coul d ndtPEHRAHITDoReIrarhic chaly; efrofet ik +8REGoRAY, OPReCfndent or of

t he present, i nvention carried out an_ extensjve investigation to solve the
probPemf?ﬁﬁﬂ?%ﬁ%&“ﬁg6V§¥“§HF%& RAFEsF t POHR 88%?&5§6g€e°?ha f or egoi ng

probl e, and. subl el sy and Lhereby, accomlEshed, thepresent Lvention when
he found that & grap i ¢ air, ose grapﬁlc could %e seen cFearIy from any

! IS oA s ol e el b Ranndbes ol camoed by

syner gi stdgial |y, GRERdY Mo hd 2 0PLE: SPeChbt §1h¥@ BYOEESE§Engl 8G27]
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, simultanecusly 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 resin
A and then traﬁsparent resin B is injection molded in the
space.
[0028]

In éddition, the present invention provides a graphic

chair characterized in that the chair is manufactured by

the method mentioned above.
Advantages

[0029]

According to the present invention, by settling and

-13-



That is,92Mé0@I8sent invention provides a nethod for manufacturing a
graphic 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 ¢ sandwi 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 tine of injection
nol di ng 951t ramspes efidr&@sing Aoandl éhenahbiesgbapbie, prentedpatnicthe filmis
transcribed to surface of transparent resin Ain the nold, sinultaneously
with injdeaioh winbsk ngraphicanspangad iestheAceandrt hér eabtiepacantyi ng out
Step (2) in which a nold half to which side the filmhaving the printed

‘gr aphi c ¥8simskrYeus i capovedseaekobedriy Vot a space bét dephht Keomol d and
the graphic on transparent resin A and then transparent resin B is

i nj ecti GHOT R 9h the spazeratgodbrough the| hraggpPer6Rt tRE1PFesent

invention provides a graphic chaif characterized in that the chair is
ranut actUFEd - 1 GEPRBLE EhF L bneahanoyes AbvaRt SheBap0628]SAGor di ng (o

the present.inventio by settling and. 9201100063 solving.the foregoing

br obl et e S bt 2 2o i ESGRA #90h0Se b aphr e br PAHGad AR ¢ he
center t nt -resin:l.ayers.c e i, t e of

dept h f?%%ﬁgﬁgéggﬁg'o ri%%ﬂgﬁﬁéﬁﬁaggggﬁg%ﬁgﬁﬁ?ﬁghﬁgg%%p%%en f%@i@%s, t hat
s, "3 HAPME GRAIduoWael U6, PEa 20 6) h3g; gl OSEYneUpbagecaBd bhus can
be recognized as "the front side" can be provided. In addition, because the

graphi ¢ e arfiangek NOt HncdhecSUPSEE al BaSHFf ag8tM¥ed dishect printing
met hod or the like but in a center part (Tayer) between two transparent

resin | ayefrsspaverdt afd tn chaysrs whoseggsppht cchsinot wHasaggeapyiaechani cal
contact fromboth sides of the substrate can be provided. Further, "a
gr aphi c ichaiat' damaged by mechanical 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 metal, and a three-
dimensional holography, which cannot be usually arranged in
large furniture like a chair, can be provided. In addition,
‘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 chair can be resided
not in a form or a color of the chair main body but in the
graphic so that graphic chairs having different designs can
be manufactured from the same mold. In addition, a film
having a printed graphic is changed without changing a mold

which is expensive to make so that cost-cut per one chair

may be possible even if the system of producing various

=-14-



f ur ni she@204i10606 fine graphic such as a picture and letters, a graphic by a
vapor -deposited netal, and a three-dinensional hol ography, which cannot be
usually arranged in large furniture like a chair, can be provided. In
addition, 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 el enent
of a chakindanobepresudes hotshald fotm 05 ampobgedof Adeachasultrpi n body
but in the graphic so that graphic chairs having different designs can be
manuf actalethd radvameaganesf nbhd. charaddetienicatheknchaviraghavpnignt ed
graphic is changed w thout changing a nold which is expensive to make so
that cosiitigreet dpeighai canaebeapossrbhecdven shathelsyst &mpwf produci ng
various 9201100063_ ki nds of products in small |lots is enployed. As a
resul t, tkitRpadiehiage eraihehdlibrdctePrEePBathaedcHEPLg havi ng di f f er ent
desi gns can be nuf actured in sna lots.fromthe sane nold, a chair

| ]
havi ng & Persdmay i YRd?aeSF gAnpr ettt 5BI 91 ABceBHdantashft RTaf 4PATand a
t ast f . i ded. Further, busi lled "
bl st o b 25 RAATHIRH P B i ot e (RERE ot et By “Fhe i r ot
t act : - 3 . Ay LT LI
cuppl i ed 1 oEras B, AL, KR orad e dapaef RBROPEISIE T o &

retail Siprene a8 tiSehnt B the Qﬁh&adhaggr anReLspAgki-zed design chair
can be manufactured with a design that reflects an end-user's demand from

the begi poixp) t hereby enabling to directly connect a maker with an end-user
so that further cost-cutting may become possible and a chair matching to an
end-user may lre oMt diedl. udua B0 $uepl i &d chiakbugs andisteibatiphoduct
having a high fashionability of a new design in each season may be
provi dedchBales of = chlaér, i s wadbebylthdedieect asekkbbn@ system sadt hat the
distribution systemmay be revolutionarily sinplified thereby leading to
subst antd alsebst Qeutthengtilre ditstrd bt iry samdl 1 hed | dehbgali shaibutdnon system
may be fundanmentally changed. Brief Description of Drawings [0032] [FIG 1]

be manufactured with a design that reflects an end-user's

demand from the beginning thereby enabling to directly

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 of Drawings

[0032]

[FIG. 1] .

-15-



92011000821100063 FIG 1 is cross-section views showi ng outline of Step (1)
and Step (2) in the nmethod for- manufacturing a graphic chair of the present
invention. (A): this is a diagramshowing the state that a film having a
printed graphic is inserted (rolled-in) on a nold before injection nolding
of transparent resin A. (B): this is a diagramshow ng the state of
I njection nolding of transparent resin A after clanmping the nold. (O):
this is a di agfrm shoid ngréhe-sateidhatriawspkdohahy bstimuedoliackward to
make a space between the nold and transparent resin A given with a graphic.
[FIG 2](1) and $t€& 22} sim thagmathsHowomgmansfhetrmtriingc rogsagddid on vi ew
of a part of a graphic chair manufactured by the nethod of the present
inventidﬁ@a{Fl@g Bhe present invention.
(A): this is a diagram showing the state that a film having
a printed graphic is inserted (rolled-in) on a mold before
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 space between the mold and
Lransparent 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.
[FIG. 3]
FIG. 3 shows examplies of a graphic chair manufactured
by the method of the present invention.
[FIG. 4]
FIG. 4 shows cross section 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 mold
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 secticn view of the sate after
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FIG 3 sH¥d0e8Gnpl es of a graphic chair manufactured by the nethod of the
present invention. [FIG 4] FIG 4 shows cross section views of one
exanpl e of the manufacturing process of Exanple 1. (1) this is a cross
section view of the state when a filmhaving a printed graphic is inserted
between two nmold 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 sectitomngewait thestate bft eijeO20d100063d irapspprent.resin Bis
injection nolded in Step (2). (4)this is a cross section view of the state
after an(4) this is a cross section view of the state after an
extra film is cut off.
[FIG. 5]
FIG. 5 shows cross section 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 film
having a printed graphic is inserted between two mold
halves.
(2) this is a cross section view of the state after
transparent resin A 1s 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.
[FIG. 6]
FIG. 6 shows cross 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
having a printed graphic is inserted between two mold

halves.

(2) this is a cross section view of the state after
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extra fi9201180@3t off. [FIG 5] FIG 5 shows cross section views of
one exanpl e of the manufacturing 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 A is trgregidaminoteetn il Ssepn{d¢tidén3mPplied 8 Ateposs) section view
of the sate after transparent resin Bis injection nolded in Step (2).
(4)this (8)a ctlobs b®ctioncvseveotivhevsent efather saheertftarfil mand a
convex portion due to the injection gate are cut off.
' 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 roll

l4a Mold (to be moved backward in Step (2})

14b Mold (the side of transparent resin A in Step (1))
i5 Space

16 Film-holding plate

17 Transparent resin A
18 = Transparent resin B
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 present invention will be explained,

but the present invention is not limited to the following

-]18-



[ FI G 6]9201100063FI G 6 shows cross section views of one exanple of the

manuf acturing process wherein a filmhaving a printed graphic has hol es

t hrough 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 9201100063 transparent resin Ais

i nj ect i osperml ftied mod&t epnd 1ihué 3tahhbs hsbaterpssysretiidnedi ewthfint he sate
after transparent resin Bis injection nolded in Step (2). (4) thisis a
cross sech¢ oreahmival shepstate after an extra filmand a convex portion

due toi{gzégqection gate are cut off.

"A graphic chair"™, an object of the manufacturing

"

method of the present invention, is composed of "a
substrate having a configuration of both sides of a graphic
sandwiched between transparent resin A and transparent
resin B" (hereinafter this may sometimes be abbreviated as
"the graphic substrate") in at leaét 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 the graphic 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 Step (2) of the
manufacturing method of the present invention, which will
be mentioned later, it is preferable that the chair's leg
‘part be not composed of the graphic substrate.

[0035]

The chair's leg part may be composed of only any one
of transparent resin A and transparent resin B or both,
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 leg may be fixed after any one of the
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Ref er enc®O0MNUORI68]l s 11G aphic 12Fi I m having a printed graphic 13Filmroll
14a Mol d (to be noved backward in Step (2)) 14b Mol d (the side of
transparent resin Ain Step (1)) 15Space 16Fi |l mhol ding plate 17Transparent
resin A

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
foregoihg 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
chair having only the backrest part may be allowed. As
shown in FIG. 3, 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
transparent resins can be spread smoothly to the seat part
and the backrest part so that the injection molding may be
carried out easily. In addition, depending on the
designers, a chair with an excellent design may be
manufactured easily.

[0037] |
As shown in FIG. 2, the substrate that constitutes

any one of the seat part and the backrest part or both has
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18Tr anspa20ah@0068si n B 19First | ayer 20Second | ayer 21lnjection gate
22Convex portion due to injection gate 23Hol es Mbdes for Carrying Qut
| nvention [ 0033] Herei nafter the present invention will be
expl ai ned, but the present invention is not limted to the follow ng

a configuration of both sides of the graphic béing
sandwiched between transparent resin A and transparent
resin B. By sandwiching the graphic by the transparent
resins, the graphic can be seen clearly and with a sense of
depth through the transparent resin layers from any side of
the substrate, namely from above or bottom, or from front
or back, of the chair. In addition, according to the
manufacturing method of the present invention, both
surfaces of the transparent resins (not a surface of the
film having a printed graphic ﬁor 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 is not on surface of the substrate by a
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
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 film having thickness of several ten
micrometers) so that the graphic may not be worn out by
usual use conditions of a chair. |

[0039]

-21-
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92011000881 spmizf i ¢ nodes and thus can be arbitrarily nodified within the
techni cal scope. [0034] "A graphic chair", an object of the-

manuf acturi ng met hod of the present invention, is conposed of "a substrate
havi ng a configuration of both sides of a graphic sandw ched between
transparent resin A and transparent resin B" (hereinafter this may

soneti nes be abbreviated as "the graphic substrate") in at |east any one of
the seat part m rdreabackietigpasthod boOtbhefptbeenbainvehtidbs is

i ndi spensabl e that at | east any one of the seat part and the backrest part
or both diatactgeapheéd Thathdtbeheospbsedabé hbeiggaphic fsubgbriage, whil e
the chair's leg part may be or may not be conposed of the graphic

subst rateenfigwizwiof easyaappiccarednbwf tBeepollpwand Step (2) ehdthe
manuf acturi ng method of the present invention, which will be nmentioned
later, iTt9R preferepteathatlyhe et Sterglbar tSHEP nb?) cdfiposed of the
graphic substrate. [0035] The chair's leg part may be conposed of
only anydnetot ?Wansparent resin A and transparent resin B or both,

wh i h hi i t dwi ched. he. i L th ds,
oo s S R I BPL S fel on Rt o T 8 Pl ha S DS s BB e AEREM e of any

one of transpareni resih A and,tyangpagept resin Beot bath;without using a
filmhaving a pri nted graphic in |?s ?eg part. %Iternasl Vel'y, a separately
obtained | eg ymy ey fixed - 2fL55-80Y POSiAT At BRq $RAL190Q83phic
" printed on the film is transcribed to surface of
transparent resin A in the mold, simultanecusly with
injection molding of transparent resin A.

Step {2): a step in which a mold half to which side the
film 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 molded by injection molding in the space.

[0040]

In FIG,., 1 {(A) and FIG. 1 (B), cutline of Step (1) is
shown. Film 12 having printed graphic 11 is rolled-in film
roll 13. A respective portion of "film 12 having printed
graphic 11" for each injection molding of transparent resiﬁ
A is inserted to mold 1lda (FIG. 1 (A)).

[0041]

As to insertion of "film 12 having the printed
graphic", "film 12 having the printed graphic" that is
rolled-in film roll 13 may be inserted in the way as shown

in FIG. 1, or a leaf type (not a roll type) of "film 12

- -



seat par9204m00ad3e 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 | east any one of the seat part
and the backrest part or both of "a graphic chair" be conposed of the
foregoi ng substrate, but any only one of the seat part and the backrest
part may be conposed of the foregoing substrate. In addition, the seat part
and the hacktig@sthpaptineydbgriphegrahned be onecbedy byecbipneating with a
gentle curve, or they may be separately forned by the nethod of the present
i nvent i ophedt t erfidta el byl vedl yohdl i havi hghaniyg t hee backiesd gaaphi@y be

all owed. As shown in FIG 3, manufacturing of the chair whose seat part and
backr esttll tiareadateyeraiedsiy baefbbdyhbyivoanesheng wit moadgddel e curve
can be conpleted with one pair of the injection nolding (Step (1) and Step
(2), as Tenthontrseated) blgbaiﬂsﬂes Ffaihe ANty A% ontllm thika€aRe, the
integration with a gentle curve is, preferabl e becayuse the transparent

fesins catt Hr Spreddd sl fl y1§ ot bhk: seht Pal? BAUIPHetBScRFEEFSFart so

that the_inj.ect)on_ nol dj ma e.carried out .easily. |n_addition,
dependi nigF It e TR%i gn P}g? ﬁgﬁﬁﬁ?? Gt ﬁoaﬁeeigeﬁl 8%?‘53518%?8?{ ey the
manuf actyred easily. [0037] As shown in FIG 2, the substrate that

constitutes any one of the seat part and the backrest part or both has
92011000?;’0@2)c0nfi guration of both sides of the graphic being sandw ched
bet ween transparent resin A and transparent resin B. By sandw ching the

graphi c by th%éf&”%%@fﬁtiﬁ?izﬁ@thé@eoﬂr@@&l! §r&pRibecseeneckeanl ysand with
a sense of depth through the transparent resin |ayers fromany side of the

subst r atreot Ned®t Yol 1 0Mm Aboyei e&dpotbenexehpl £pMah;0BE genbaek, of the
chair. In addition, according to the manufacturing nethod of the present

i nvent i gy iboitg suetlaces wf thhiei ghanspaientionessnsh( aet aagsurvhiaee of the
filmhaving a printed graphic nor a surface of a graphic, but a surface of
t he resipyichmbersttued gl @ssyfEnet hatiboihgsmdebodanabd regarded as "the
front surface" because any surface is glossy. [0038]
: anastatic printing method may be suitably used.
[0043]
Because the printing method with high resolution can

be used, it becomes possible to transmit, in addition to a

“low resolution graphic and a color by a direct printing

method 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 message, a journalism, and a

visual illusion, including a photographic picture, letters,

a painting, a corporate's trade mark and logo, and a

'holography; with this, a sense of existence of a chair in a

commercial space and a value of a chair as a commercial

good can be changed drastically.

[0044]

Thereafter, the mold is clamped tightly and then

23~



The grapdnogi1o@e3ot on surface of the substrate by a direct printing nethod
such as a screen printing nethod and an ink-jet printing nethod but is
sandwi ched between transparent resin A and transparent resin B; and thus,
the graphic is not danmaged by mechani cal contact from both sides of the-
substrate. In other words, in "a graphic chair"” of the present invention,
the graphic is not substantially exposed to surface of any side of the

substraterihapaconst résiesat he ghaphieoghabldear freh expesedow Jatet hin
filmhaving thickness of several ten mcroneters) so that the graphic may
not be wWBIn(PLE. by (Bupl uEercortth ttomssPdrenichagsin [10038hes 9201100063

The manufacturing nmethod of the present invention is characterized in that
t he substehi@ daviag thelhot2gbamgngopftigbedt goaphscmdAlf ast ured by the
followng Step (1) and Step (2) cooperatively. After Step (1), Step (2) is
carri ed otansSedped 19nte %@ééacﬂ ofii EnansprrANhaVEAgNalpr i 28 yeaphic is
inserted into a nold at the tine of injection nolding of transparent resin
A and t heht 8t ghaphieipg i RESACER gREPRLFMILS f—ﬁaﬁgépﬁﬁéab@a @&.tpace of

transparent reS|n A in the nold, sinultaneou with i Jec i ng of
L anspar S PGSR A SRR E heseip® B AaRPL 2ds! oAl G LR &5 of do
t he f|In1haV|q? atf%lnt N gplc IS % serteg £saﬁnveg b%ckmard o forma
space betheer the f b?gpﬂl gt?anspar 8REFES n ‘t hen
transparF@64§FS|n B |s nDIded by injection nolding in the space.

Here, after graphic 11 is transcribed onto surface of
transparent resin A, it may be allowed to leave only
graphic 11 on surface of transparent resin A by removing
film 12. In other words, at least graphic 11 is
transcribed onto surface of transparent resin A in mold 14
at the same time of injection molding 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 film 12
having the printed graphic, holes 23 be 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,
peeling-off of the substrate at film 12 by the deformation
due to the force to the manufactured graphic chair can be
prevented from occurring; thus, strength of the

manufactured chair can be increased. In other words, in
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[ 0040] 9201100068 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 Ais 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 nmay be inserted in the
way as shteswmétthdd God, maubateatihype gnapbhacrohbityp€) thé prekont?2
9201100063 having the printed graphic" nmay be inserted one by one sheet.

Al t er natingrnyicrd,i 1im 12 hoawe hgrathee prthat edigraphwcd £t haevestmadeopr evi ousl y
to fit the inner shape of nold 14a may be inserted. In this case, as far as
"film 1Pedindg-afe orithed gkaphf cthéssuhihratei Enpm2ongurngnohe printed
graphic” may not be restricted to be in a conpletely flat form [0042]
Here, a {ts MRy R HrFSf 1R hef HRaph? chenitaethe| REi8tAdt 9paPhicll arly
limted; ener al gri nting nethods wth high resolution,

such as tag S:Eea\%)t}%g%%ql?{] E)gl;fﬁ‘g%%d%‘laﬁ o‘FlP‘%eF%B?i Ati MgIREERBE, and an
anaSta“ﬂ%fﬁﬂﬁgigl €E§€"¥Eéﬁg§£¥%§€iéggix ﬂsggd transparent resin B
may be connected and adhered thorough the holes.
[0047]

It may be enough for transparent resin A to havé 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 so 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
transparent resin A after injection melding is not
particularly restricted, but preferably in the range from
0.5 to 20 mm, more preferably from 1 to 10 mm, and still
more preferably from 2 to 5 mm. |
[0048]}

Chemical material of transparent resin A is not
particularly restricted if it is substantially transparent;
but polyester, polycarbonate, polyethylene, polypropylene,

polyvinyl chloride, poly(meth)acrylate, polystyrene, and
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[ 0043] 92011000B8cause the printing nethod with high resolution can be used,
it becones possible to transmit, in addition to a |low resol ution graphic
and a color by a direct printing method to print directly on a chair, a
desi gn which could not be incorporated into a chair, such as an artistic
~value, aliterary value, a commercial nmessage, a journalism and a visual
illusion, including a photographic picture, letters, a painting, a

cor por atiehei  rasieo k- anda{ 0ge, i astudehol ageaphyxampth blii shea sense of
exi stence of a chair in a comrercial space and a value of a chair as a
comer cirsd t eyoiogll caoveng anrged mrlastsoat [gr pADAE riddexteafier, the nold is
clanped tightly and then 9201100063 transparent resin Ais injection

mol ded frantiejkberlvrpyaierdile PpGraus¢Bpf. tibén thenspranspavent resin
beconmes a solid state, "film 12 having printed graphic 11" is transcribed
ont o surMiEERICat aplcharehl, re’id neasiTaas i8, injprhieR BaVFAGIprinted
graphic 11" is transcribed onto surface of transparent resin Ain nold 14 a
and mol d 9% ht the same tine of i njection nolding of transparent resin A
[ 0045] re, after aphic 11 is transcribed onto surface of

transparent resih A2 T e B PEne t Or FRERRTORT yF OGP EPHI Y on surface

of ”f’insﬁ%ﬂs}%afﬁé N APY £CIPVEOEN TEEMAZ: L Re0LheL  YREES At | east

gr aphic I
molding is dependent on the kind of resins, and thus not
particularly restricted; the temperature 1is 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, film 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

method” can be suitably used. Although the method is used
-in a small electric product such as a mobile phone because
even a fine graphic can be transcribed, it can also 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

printing inevitably leads to low resolution, while a

printing method with high resolution, such as a gravure
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transcridmdi10mied surface of transparent resin Ain nold 14 at the sane tine
of injection nolding of transparent resin A [0046] In the case of

t he enmbodi nent that film 12 having printed graphic 11 renai ns between
transparent resin A and transparent resin B, it is preferable that, in film
12 having the printed graphic, holes 23 be forned in the area not having
graphic 11 so that portions where transparent resin A and transparent resin
B are adheiethm@yndendd) ned, oassshopnihBifhGnebhoBpecangeanf existence of

t hese hol es, peeling-off of the substrate at film 12 by the deformati on due
to the famxetdtold her mniqatertleddgr aphi bechaed oanabehpnemedted from
occurring; thus, strength of the manufactured chair can be increased. In

ot her wosgsh as a 920liM 0DO63n t he-meitodetoratimnof methering a graphic chair of
the present invention, it is preferable that, in view of prevention of

- peel i ng-AF¢oriingbyi ke wingeanubstiale feearatéarrnaghotdhesHebed be nade

in"film21l2 having the printed graphic" to be inserted into nold 14 at the
time of FHRTEFHN Woteh gt Siot t BaePREGnspar BAt ItESPNtA &ndefiAnsPaFent resin

B may be.connect ed and, adhered thorough the hol es 0047 It may be
enouéh FPTET ahsparent RS AIAE D RGY CEHEﬁ‘dé@ﬁegigfa?r%n%%%?%ncy tha¥ t he

gr aphi c substantially seen.so_that .conplete tra rency may not be
necossars THOF ekdmpPit Phadsntr aicublf aoPBreiapeBR iR R0 bre 11 ght

vevel engtiinbud Jipd s prel exabl £,tbat ! cavSaiLapse becROYor gare in the

wavel en east a visible regi on so at the nerits of the

present 4 Myent{00 LByebesomey fiuLt BeL raduant Rg8eUsnihBnaddi hen, thhe resin
may not be necessarily colorless and transparent, but it nay be col ored and

transpargriphildi Xnessc@f t&ranspat enbyr eabnNiA-abt ar deBbeation nolding is
not particularly restricted, but preferably in the range fromO0.5 to 20 mm
- nore prafetaddy isonedciond® petoasd still nore preferably from2 to 5 nm
[0051]
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) 1s 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
a2 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 the backrest part contact with other objects,
for example, when the chair is movedf In other words, both
sides of the substrate are used under the conditions
exposed to a mechanical impact and an abrasion. In
addition, unless a transparent resin is on the graphic, the
graphic may not be seen clearly.

[0052]
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[0048] 9201100088em cal material of transparent resin Ais not particularly
restricted if it is substantially transparent; but polyester,

pol ycar bonat e, pol yet hyl ene, pol ypropyl ene, polyvinyl chloride,

pol y(net h)acryl ate, polystyrene, and 9201100063 their copolymers nmay be
included in the exanple of the material. Anong them polyester or

pol ycarbonate is particularly preferable because of their transparency,
mechani cal strengtie grdseasi DESSntDohpj e6tin@Remapdstgh [RA4Bkcks,
Tenperature of any one of transparent resin A and transparent resin B or
both at $teptibe 8¢ shpectbehonvlidi ngrirsedependentiostihe &sndhoknresins,
and thus not particularly restricted; the tenperature is preferably in the
range from ABB.tbd 8GDC mabdelpaef epabhychr eade80fior31@Chaadagstil|l nore
preferably from 200 to 270C. Wien the tenperature is too |ow, the
transparehintedi arapyiaot 1beisolpepsledwhén Mr¥etekpekargde tiocs fO88 hi gh,
film1l2 having a printed graphic or an ink_ for_naking graphic 11 nay be
changed 2wl t? ngebyean &l dt LA, 2RA géﬁPBﬁcp.lés%@@Sicgl%&fi P&rticul arly

restricted; al injection pre e (10 to 3000 kgf/c an be ed. [0050
Ty o Ean B R obER hhoR: ReRSaRhER Forhoaatarst Lo hetnad can be 0!

sui tabl v, used; Al thoyghythe meLAgd; ks, Used bn g amall eleetrixg product such
as a nobiTe phone because evenh a fine graphic can bé transcribed, it can

al so be H¢@§3jn Step (1) nentioned above. By using the nmethod, a chair
having a fine graphic can be manufactured. Printing on a three-di nensional

structure suchyas, ashais byr2idhregt PREDLI RorLASKLESRLY rbeadsalo |ow
resolution, while a printing nethod with high resolution, such as a gravure
having graphic 11 on its one side" obtained in Step (1) 1is
being kept in mold l4a and mold 14b. In other words, the
resin thus molded is not taken out once from mold 1l4a 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 1s preferable
that mold l4a used in Step (2) be the same as mold 1l4a 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 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
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92011000631 poodossi ng nmet hod, an of fset printing nmethod, and an anastatic
printing method, can be used on a thin nmediumsuch as a filmin an in-nold
decoration method. Accordingly, by using an in-nold decoration nethod, such
a high-resolution print graphic can be given to a resin that forns a

t hree-di nensional structure. As far as a | arge product is concerned, an

i n-nmol d decoration nethod for giving a graphic is particularly suitable for

a chair;s@ndot husret g ehbeghsctangbr ﬁép&ﬁgsgd mesktedi Resibyewhen the
graphic is given to a chair by the in-nold decoration nethod, as nentioned

before. t&§bd1 so thatl theoimbrig b$ dnsepattentSiapenl)ont heygraphi c that
is printed on the filmon one side of the substrate (or the graphic that
was pri ntedoma fhethetrnpdirsneapesed. Atcoadidinglgn, itheamnebenusad as it is
in a nmobile phone or the like, but not in a chair; because in a chair, a
hip of anesdrehieseasavplyi deloflehe spdt twheAPhREesty sbusd Backasf P& user
hits a front side of the backrest part, and there may be a chance_that the
bot t om sF@ECHPd t Hed seBENERATERE - baltkl @RS Hf of her vaek? B3Rt paffitoAtact with
ot her objects, for, exanple, when . the. chair is npved.

1n othgr.wgr%;, bot h

si des of2ther stbet Rl echienugeddifdel 5t RBEcBAAFt-FHNE T éXpoSEG T H6 8%
nechaniﬁgl i aft nﬂ an aEhasion. Ig addbt'on, ?gless a transparent resin
is on t uaréﬁ% ST hE JPaphfctABYCndF BelsBehiCcFealfy. ™P6652] 9201100063
In the p L hyeption ke up_syc ' S hown
beIOM/i§6€%§$%%%f%uf£5§i%s%?y?aagméhgﬁg ?592?2?3%5(Ef§%§§65%§4§?°®o whi ch
side "fijmJl2:haying printed graphic 11" is inserted, is noved backward to
form space 15 between nold 14a and graphic 11 transcribed on transparent
resin A [@gglsthen transparent resin B is injection nolded in space 15
through 1 njection gate 21. [0053]

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

: chemidal 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 18 no restriction in equipment used in Step (2)
mentioned above; but it is preferable to use an equipment
for a core back expansion molding method in order to
suppress initial cost of production of the equipment.

Naturally, an equipment for a core back expansion molding
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Step (2)odp310@063i ed 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 er abher hdb@tmapl ge 14amsisrat i RoSt EReli2sobentheisaneyasemlsddlda used in
Step (1). That is, it is preferable that the sane injection nolding nmachi ne
havi ng tties sanewfwttdsrida astdhddbobettsegriesebStepnirEntdnd  Stepl 2us,[ 0054]
It may be enough for transparent resin Binjected in Step (2) to have such
degree of nammEpatentygthathotebygraphng ther hedsdbstaptivablgnseaayso t hat
conpl ete transparency may not be necessary (for exanple, transmttance of
50% or k0 ilpet heclided| enl that prasenengnrEntban, i incsdprefelidbl e t hat
transmttance be 9201100063 50% or nore in the wavel ength having at | east
a visi blet9Rgldh Shosnhy rRecHRLEE OPeTREipPadeREaNsy ekt Poforsy DFctone
further advant ageous, .In additign, the resin gay not ?e ecessarily

col or | esFRAHF1PRAMEPATF &RT, MBHROH ﬁﬁytﬁétcﬁFo}ﬁéSEné F&ﬁ?ﬁ&?@an Thi ckness

of transparent, resin.B after _the injection nolding_is not. particularly
restrict %Yebﬁ?ehT%?%réﬂ?yeiRa?ﬁgafgﬁggaprgﬁlB?ggtsmfﬁgn%Penore pref erably

fromlt %? pg@ NdeSti r -y f o] [ 0055]
Chenicafg%a er a?gf%¥ r%%ggg%%ﬁg ?%géﬁgggphggggﬁgbagéF at" for the
for egoi %ééﬁ@?@ﬁigﬂte(réﬁ' Ef%ﬁé”eggigﬁéﬁt The sane igxamgles S or
transparent resi can be nention s the preferable materials for

transpargite s £5EP Baathem cahsfatgEi ahuobnkhanpBakert RN thcartdighem cal
material of transparent resin B may be different as the chemcal materials

of the substs abgckhapip Bhaképtbdk sanexasterial is preferable in view of

t he sane expansi on coefficient and shrinking coefficient at the tinme of
manuf act lB@HPl no deformation during its use, beautiful appearance, and the
|Ik6‘.. "A core back expansion molding method” is the method
that a compound blowable in a resin by a chemical reaction,
a supercritical fluid that is dissolved in a resin and
becomes 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 capable of
.obtaining a molded article having good physical properties
in spite of a low density. Generally, this expansion of

the mold volume is carried out by moving one half of the
mold; and thus, the means, the equipment, and so on of the
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
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[ 0056] 920110006Bere is no restriction in equipnent used in Step (2)
ment i oned above; but it is preferable to use an equi pnent for a core back
expansi on nol ding nmethod in order to suppress initial cost of production of
the equi pnent. Naturally, an equipnent for a core back expansi on nol di ng
9201100063 net hod nmay be sonewhat nodified so that it may be used in the
manuf acturing nmethod of the present invention; and thus, a manufacturing

met hod kygquisinightt Resdwdidh ed @sitd PROL 8BYanrk $6n bol AChydedthadt herpresent
invention. Incidentally, Step (2) closely resenbl es operational neans of a
core bademxpansi.on nol ding nethod, so that at |east a technique to nove
the nold (nove backward) can be used anong the techni ques of a core back
expansioﬁﬂﬁﬁiding nmet hod. Accordingly, even if the equipnent is nodified,
it is necessary that at |east the equipnent part to nove the nold (nove
backwar d)- be Eéiﬂlaé@ﬁ#o%xﬂi%tﬂsadq das7sing FIG"Alco?%t%’éck expan5| on

nol di ng nethod is the nethod that a conpound bl owab r esi

cheni cal W@ﬁﬁHQQﬁPtz%%ﬁ&ﬁn%r}§lkﬁﬂe¢Fh?ﬂ @ﬂé@eﬂslﬂ|§§%rvéd ?h' mPéan and

becones a by evacuati on, SO on ar % resin to be
7ol ded. L thalP e H1wEbl B rERF nethtis® gb?‘&ﬂ? {'j ?g ) char§d i TRER nol d,
and the he resin is nolded b an th andi ng the
nol d VOFH%E O K BN B TR renEdlng e ho 9 Eﬁe agﬁﬁglnlng a

ol ded %ﬁw'n@r a90g, plyei g2l g fgtm?ebelémslagda Lowpdensi ty.

GEneraIIy, I's expansi S carried out by noving one
hal f of dhedmld;;and- fWi £ EHR fﬁ?@étl&ﬂe g&0YI pIenl r2AHdaSBnoRC9H the
0

met hod i's appllcable t e present I nvention. Accordingly, because of the
f or egoi ng1 4 eam&%,rnlattllv%w,efle;r abl & tdatp S ep-de Met oneth abovenbe

carried out by modifying the
resin B be injection molded simultaneously with the upward
movement of mold 14a to make a space into which the resin
is injected. 1In 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 ‘reason why the graphic by an in-mcld decoration
method looks extraordinarily beautiful resides in that the
graphic is seen through thickness of the transparent resin.
In other words, in the case that a graphic is transcribed
to backside of the transparent resin, the graphic can be
éeen most beautifully with a sense of depth, a three-

- dimensional appearance, a premium looking, and the like.
However, contrary to a housing part and 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
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9201100@631 exwsprent used for a core back expansion nol di ng method, if
necessary. [0058] Expl anation is nade 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
nol ded in the space by injecting frominjection gate 21 arranged on nold

l4a. Al tgidaddvelds tde iSadksOsPredef pbheméhpl framsipatentidesin B be

i njection nolded sinultaneously with the upward novenent of nold 14a to

make a speace it ;a whahr the 4 gstadust i mpechadind nat heopt esedeé andeation, it

is natural that use of the sanme equi pnent does not necessarily nean

t r anspartetk reisien. Baicsdrdowatlye; that lprapltilte qegsile iseqr efmamabiny unbl owabl e

in view of keeping its transparency. [0059] The reason why the

gr aphi ¢ dearcl rErmity dexolkatdlorv et od Pobkem exf raordahar viyhbeauti f ul

resides in that the graphic is seen through thickness of the transparent

resin. I5PBthert @IS, i e ARt CRA §r APAFRT #RCEr aRsBFFBEE™t o

backsi de of the transparent resin, the graphic can be seen nost peautifully
P BpheRancE, i

with a sSERlEME @t Eha tHFedR¥i HRhSFord? Bppdarants, Ph2PPeRT i1 ooki ng,

d the like. = Ho t t housi t_and i bi |
Dhone. i 7 dbart i ST i e et CPef P B L P ot fnboe and
bot t f_the seat 0 dy b f the backrest
part el G A B B B S e D o “havi 1G5

front si ck-Sifes Accordingly, the graphic can be seen from any
i s

si de of above, and bottomof a chair with a sense of depth, a
t hr ee- di mpnsijonal appearance, a prem um | ooking, and the |ike by injection
nol di ng of transparent resin Ain Step (1) and transparent resin B in Step
(2) to sandw o amgr.aphi cbeiswem tdanspar end 1epe @t Acaadspaaasparent resin
B. '

resin A {(first layer) and injection gate 21 to inject
transparent resin B are different; but as shown in FIG. 5,
the second layer may be molded by the same gate 21 as the
first layer, and the method using the same gate is
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 convex 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 waist, a back, and so bn of a user may
contact to convex portion 22 due to injection gate 21; or
if the gate is located on the back side, it may be easily

seen so that the appearance is not good. In other words,
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[0060] 9201100068 FIG 1, injection gate 21 to inject transparent resin A
(first layer) and injection gate 21 to inject transparent resin 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
preferabl e because a general nolding machine can be used. In FIG 1, each
injection gate 21 of Step (1) and Step (2) is located in the different
surface st des Pfctdeaipl @nehabutnbhe Bat enlgyoche Lesabadgkfet Bersi de (the
thick part), as shown in FIG 5, which location is preferable because
roughnessn pack Lomvgxt orli oa 225due teahsBpeethanrgate Rlidossepot(lnenai n on
“the surface side of the seat part and the backrest part. |If the gate is

| ocat ed and ttreafispatest deesanhBpinaSwapst ?2) aahdckhaandhsogeheobea user may
contact to convex portion 22 due to injection gate 21; or if the gate is

| ocat ed becated bhwktise deidetofrmyhbefeasobyngesnbssrehatr the appearance is
not good. In other words, 9201100063 it is preferable that there be only
one commbflghte for |nject|on gate 21 to inject transparent reS|n Ain Step

(1) and transparent resin B |n Step % and t hat 5 at e ogated in the
side of the f Segtﬁmtgl%rmﬁ gee, [trem tf0n gatas?rohti BREASERD

i nj f I d h d h hi ¢k b
Lé”h Eﬁé'ﬁ% 5 18, Sh 100 zr% brer ra's?s 7ol eséfstlgtehc 2R G de
Lot & grﬁ%aff 18 %rg%eE 8 cagse Eg%%ﬁgaﬁ ?g %gre be only one

unnot i ceabl |cu y prefera

common gptie for;ipj ;]?gtrépn i b2k teﬁheter BeRAcentnsesia A i Step (1)

and tran parent res in Step at the gate be located in the

side of fher substs ate&apbefr Ofﬁa@flé heltseﬁé ;E@fﬁlcﬁﬂafiﬁ pPeféhgolever |eft

of the figure having projections for attachnent of |egs is the bottom side

of the ofiephi€n&haireWbhlie bhe Levmenr jabt @brt hajbicgure batkehelf rent side
of the graphic chair. In FIG 5, convex portion 22 due to gate 21 is

| ocat ed imjdécontrafispheecbaresinaneliy snepheélthineld pasnsparkenant of the
knee; and convex portion 22 due to injection gate 21 is cut off fromthe
producedredin rBi im FEGep5(2#) and that the gate be located in 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. In FIG. 5, 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
to 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 a chair having a personalized design to a

customer by the system of producing various kinds of

products in small lots, wherein cost-cut per one chair
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[0062] 92011000ER€ present invention has an object to provide for the first
time a chair having a personalized design to a customer by the system of
produci ng various kinds of products in small |ots, wherein cost-cut per one
chair 9201100063 becones possi bl e by changing a filn1having a printed
graphi ¢ wi thout changi ng an expensive nold which needs cost in nmaki ng each
form Accordingly, in sonme cases the foregoing object may only be achieved

in termpekckOst phYsUBIBIL@NcREHERABNE Fannt havexgski pgietke back expansion
nol di ng met hod, or by using an equi prment sinultaneously to carry out the

met hod oéraﬁﬁlprﬁ$enbutnuﬁahgmngaad thecaoiochack dexpansi aredest hodtwi thin a
conpany; in this aspect, in the foregoing Step (2), it is preferable to use
an equi pienhakbngacgonefbank exparsiomghw) dingsaee hodsdy hbédi fyi ng t he
equi pment if necessary. [0063] To realize the effects of the present
i nvent i ohorsgabnti ohddchboay, Onﬂhebgréﬁhﬂ@veﬂnlﬂhéeémés@ﬁtq0ﬁ¢eﬁﬂﬁon is

preferably the one designed by a custoner of "the graphic chair" of the
present PHVREt ABNCORIPRENBNECEeFBEL BB} 1RIc GOEEMBR ISR AKTISE desi gned

for individual custonmers by a supplier of the raphlc halr
The subs@?%?%ngh%?tEBHstPFu?@suﬁgggeﬁgtegHﬁpﬁﬁg of g §8§Puﬁﬂﬁ&qﬁ%d t he

e U R N e e
R G g S L s A T T
nmay beCO@ﬁep§§féQb§ng[99@é](2), it is preferable to use an

equipment for agcore back expansion molding method by

modifying the equipment if necessary.

[0063]

To realize the effects of the present invention as
mentioned above, "the graphic" 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 so 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 present invention is

‘beautiful so that an excellent design may become possible.

[0065]
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92011000881100063 In FIG 3, exanples of the graphic chair of the present

i nvention having the foregoing effects of the present invention are shown.
Exanpl e [ 0066] Herei nafter, the present invention will be expl ai ned
in nore detail by Exanples and Conparative Exanple; but the present
invention is not limted to these Exanples unless outside the scope of the
present invention. [0067] Exanple 1 Step (1) As a test, arolled

filmhaving a pfimied gr aphifplss P AcEsk | fraoiDE dohi pastishéy transcribe
the graphic to a relatively flat part of the nmold, (FIG 4 (1)), and then
col or | esprangnt r ins@at ot POt year bhaateregsingwasfenfectifonhrol ded to form
the first layer (FIG 4 (2)). The first layer had thickness of 3 nmin the
seat parpratetbheimwesmieicmnalrd. 8howmin t he surroundi ng part.

Example
[0066]

Hereinafter, the present invention will be explained
in more detail by Examples and Comparative Example; but the
present invention is not limited to these Examples unless
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 to partially transcribe the graphic to a
relatively flat part of the mold, (FIG. 4 (1)), and then
.colorless and transparent 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]
S5tep (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
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[ 0068] Shewidodss The nmold half to which the graphic was transcribed
(core) was slid backward (to the left in FIG 4) to forma space for the
second layer. Into this space was injection nolded the sanme col orl ess and
transparent polycarbonate resin to formthe second layer (FIG 4 (3)). The
second 9201100063 | ayer had thickness of 3 nmin the seat part at the
center and 1.8 mmin the surrounding part. Thereafter, the product was

taken outapdd Badii M ERAOET obr amuhhenpenbpbeky pastr afovee cEhGerd (4)).
[ 0069] : A nearly satisfactory product, whose graphic was sandw ched

bet ween 4he figstml ayethandutheusacagdphayer,Thetdasoty) ngheéhe probl ens of
the present invention thereby expressing the effects of the present

i nvent i arrasucentaonedkdef one, andubkdfhémobtiai néd. fThe theai peripdesht ai ned
had total thickness of 6 mmat the waist part (central part) and 3.6 mMmin
‘the surroundiergopadt (FaS.thAe{duimof the first |ayer and the second | ayer.

[ 0070] In Exanple 1, for injection nolding of the second | ayer, an
equi prent0%@?] t he core back expansion nol di ng method was nodified and used:

but it is apparent that the sanme results can be obtaineg,even i f such
equi pnent i s fotnEREeHY satisfactory product, whose graphic was

sandwiched between the first layer and the second layer,
with solving the problems of the present invention thereby
expressing the effects of the present invention as
mentioned before, could be obtained. The chair thus
obtained had total thickness of 6 mm.at the waist part
(central part) and 3.6 mm in the surrounding part, as the
.sum of the first layer and the second layer.

[0070]

In Example 1, for injection molding of the_second

'layer, an equipment for the core back expansion 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
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[0071] Eyampdme3 Step (1) Film 12 having a printed graphic was

pl aced between nold 14a and nold 14b, which are corresponding to the seat
part and the backrest part, respectively (FIG 5 (1)), and then a colorless
and transparent polyester resin (EastmanDurastar; manufactured by Eastnman
Chem cal Corp.) as 9201100063 transparent resin A was injected through

I njection gate 21 to obtain injection nolded first l.ayer 19 on one side of

the graphiandddentd £9in A ORH2]iSi€Préd)through injection gate 21
to obtain injection molded first layer 19 on one side of
.the graphic (FIG. 5 (2)).

[0072]

Step (2)

Transcribed graphic l4a was moved backward (to the

_ right in FIG. 5 (3)) so that space 15 might be made for
injection molding of second layer 20 of transparent resin B.
As transparent resin B, the same colorless and transparent
polyester resin as transparent resin A was injected into
this space through injection gate 21, the same as the gate
for transparent resin A in Step (1), to obtain injection
molded second layer 20 (FIG. 5 (3})).

[0073]

Thereafter, the graphic chair product was taken out
from the mold, and an extra film run off from the periphery
and convex portion 22 due to gate 21 were removed (FIG. 5
(4)). Total thickness of the graphic chair thus obtained
was 6 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 foregoing problems of the present
invention thereby expressing the effects of the present

invention as mentioned before, could be obtained. There
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Transcr iggedi@oaphi ¢ 14a was noved backward (to the right in FIG 5 (3)) so
that space 15 m ght be nade for injection nolding of second | ayer 20 of
transparent resin B. As transparent resin B, the sanme colorl ess 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 nolded second layer 20 (FIG 5 (3)).

[0073] was oniher&@ad tafeditoQraphé c2Thahfid pediedivesnt akes gatefrom the
nmol d, and an extra filmrun off fromthe periphery and convex portion 22
due to gaie RXcasr® irenmiveksidd Gf Stifd)jubdotatet mckness of the graphic
chair thus obtained was 6 nmin average in the central part of entire chair
~and 3.5 knme ey érelgesem thhe Sursoubdvey padtthé eatdnéd tamer, as the sum
of the first layer and the second |ayer. [0074] A satisfactory

gr aphi ¢ ceaivrawhoset graphie Wekclkaeen ¢hedcbedneeh the FUPSETRAFEF and the
second layer, with solving the foregoing problens of the present invention
t her eby BXbrigsss ng-ihet B AKEF FHBOPR bseht CPRVeHRt PORt A8 nent PBRed
bef.ore, coul d be obtained._ There 9201100063 ras on| one injection gate
21, and § HHAEIFN IHe gat 'R PochE et he Hen%Fﬂ%e%? fhe substrate in
front of ¢§§§f<nee and between the first |ayer and the second | ayer (central
part in ke’ 3hi ckness direction of the substrate); and thus, the trace

f“;lt ot \rlglrm"a' L) s%gq%eyﬁ[rg%.o%?%ﬁé&? ROL I 26140 Bfedli Mg DAL

y noti'ceable.

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 completed graphic chair, peeling-off of the
substrate at film 12 can be prevented from occurring. In
other words, strength of the substrate 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 (central 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.
[0077]

The graphic on the side not having the sécond layer

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

resulting in an extremely poor chair in design character.

- Industrial Applicability

_38"



As showmloniddoges 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 from occurring. In other words,
strength of the substrate can be increased. [0076] Conparative Exanple 1

I n Exanpj@Ag] a graphic chair having the first layer with the thickness of
6 mMmin the back part (central part) and 1.8 mmin the surrounding part was
manuf act ured virt et faaray e 4 iseg arickdayes .offhatchsir tievd ot al t hi ckness
was made equal to that of Exanple 1. [0077] The graphic on the side
not haviraptded seclgndin dlerfows esldy peeladcoliérsimehariehe” graphi c was
defornmed, resulting in an extremely poor chair in design character.

| ndust r i ingppie cibieiaymenR0di @osBapDorsFhair obtained by the

manufacturing method of the present invention, designing
elements of a chair changes to the graphic printed therein,
not residing in a form and a color. This means that a
chair becomes, for example, the same existence as a T-
shirt; no one seeks a design value of a T-shirt in its form
and sewing, but rather in a design {(graphic and picture)

" printed on a T-shirt.
[0079]

Cne big characteristic of the graphic chair obtained
by the manufacturing method of present invention resides in
that a new market, which did not exist so far, can be
.opened up particularly in a commercial space and an
interior market having high fashionability. For example, a
chair used in commercial premises such as a fast food store,
a show rcom, and‘a restaurant, can be by itself a message
medium for corporate promotion, or a chair can exist as a
part of decoration by integration with intericor of a
commarcial space.

[0080]
In other words, a graphic chair 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
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I n the pagiodesi gning el enents 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 an%lsﬁ%«h@gde@y@nraah@rth@ RAe8BSHOACLOmaRhire cangd iphChugehppricnt ed on a
T-shirt One big characteristic of the graphic chair obtained
by the mamwiﬂcéﬂrtmg peébedtoinpersenh chaviebti andeéygi dedlimethaly a new

mar ket, which did not exist so far, can be opened up particularly in a
comer ci @haspadesaguwleran i nterior market having high fashionability. For
exanple, a chair used in comercial prem ses such as a fast food store, a
show rooh90&hH a restaurant, can be by itself a message medi um f or
corporate pronotion, or a chalr can exist_as part of decoration by
|ntegrat|on\M?hﬁlﬁﬁQﬁ¢%ﬁ %EP%F%%Hﬁ%?CFﬁlb%ﬁﬁ@eon[ééBéPese PateRtot her

d h h b f h h
e AL A R R e
h: I t wh h
e AR T SV L T R,
of Uhe. pggsenl  LVEOLL O 524, BE, S K UL 1780 oY B Sal cdeshaner.

description of the present applied invention.
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[0081] o¢20110006he present application is based on Japanese Patent
Application No. 2008-286144 filed to Japanese Patent O fice on Novenber 7,

2008; and all the contents contained therein are cited here and

i ncorporated as the disclosure of the description of the present applied
invention. 9201100063 CLAIMS 1. A method for manufacturing a graphic
chair, whose at |east any one of a seat part and a backrest part or both
consi st(s) of a substrate having acgenfigurati on of both sides of the

graphi ¢ sandw ched by transparent resin A and transparent

the substrate is obtained by carrying out Step (1)

the printed graphic is inserted into a nold at the tine of

in which a f

resin B, wherein

i | m havi ng

i njection

mol di ng of 1ranspamernthaksior Avandfddienrihe graphplipremed, onhode filmis

transcribed to surface of transparent resin A in the nold,

si mul t aneously

with injection nedilepsf amansparehta resdh part amedthdpaakiestcarryi ng out
Step (2) in which a nold half to which side the filmhaving the printed
graphi c is insertRart LHoved brdikdetd($b ¢bran auRpheetHMeENIt Ae nol d and

the graphic on transparent resin A and then transparent

i nj ection nol ded SHEIBIGHQ 2 R netded $brt

ndFAELTi ng

hai di t im1l, wh inth hic is th desi
Cuct omr of 1 he GRARH ARSI o I D S e St B by 4. CUSCORer

resin Bis

a graphic

gped by a
anong t hose

~designed for indiyvi d,ualB cystoners t{t}# gs%g:%&ré% Js_); 5Q@a%&9h15§ chair. 3.

The net.hod for nﬁﬁﬁ?ﬁ%tdrlng a gra

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 resin A and then

transparent resin B is injection molded in the

space.

2, The method for manufacturing a graphic chair

according to claim 1, wherein the graphic is the

one designed by a customer of the graphic chair or

the one selected by a customer among those

designed for individual customers by a supplier of

the graphic chair.

47 -



accor di ngpghPosedi m 1 or 2, wherein there is only one common injection gate
for injection of transparent resin Ain Step (1) and for injection of
transparent resin Bin 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 claiml to 3, wherein Step (2) is carried out by using an equi pnent
for a core back expansion nolding nethod. 5. The nethod for manufacturing a

graphic chajr acegidinRetH avr A efa&t @t ind 4 ogdapiherehdia hole is made
in the filmhaving the printed graphic to be inserted into the nold at the
time of injectiomdmddiing s tdlalid ranspat enthéesim thand isaossparent resin
B may be connected and adhered thorough the hole. 6. The nethod for

manuf act uri ng -a grephicwmeimiinpocorch gpte® Gowy omeeofichadm 1 to 5, wherein
the graphic can be seen fromany side, fromtop and from bottom of the
substrate that consirisnarent heesgfmaphi tn chieép . (Theamdt hod foiewmhoRact uri ng
a graphic chair according to any one of claiml to 6, wherein the graphic

i s not substanti &f yrafoseEnto weftack bt AP s(de drdtKeesudserate t hat

constitutes the g_Lr aphic_chair so that the gr aLE)hi C maé/ not be worn
ocated in the side of thé 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
hole 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 hcle.

6. The method for manufacturing a graphic chair
according to any 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 chair.

7. The method for manufacturing a graphic chair
according to any one of c¢laim 1 to 6, wherein the
graphic is not substantially exposed to surface of
any side of the substrate that constitutes the

graphic chair so that the graphic may not be worn
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9201100GH31 patfoshy a usual use condition of the chair. 8. A graphic chair
characterized in that the chair is manufactured by using the nmethod for

manuf acturing a graphic chair according to claiml to 7.

out by a usual use condition of the chair.
8. A graphic chair characterized in that the chair is
manufactured by using the method for manufacturing

a graphic chair according to claim 1 to 7.
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