10

ib

20

25

1 DESCRI PTI ON MOLD FOR | N- MOLD DECORATI ON Techni ca
Field 5 The present invention relates to a nold for
in- nmold decoration which nold allows |ow price and
short delivery period to be realized in nold
manufacture and which nold is axcellent in thernal
efficiency inits nolding process. 10 Background Art
Conventionally, as a nethod for decorating a surface
of a nolded article made of resin, there has been an
i n-nol d decoration nethod poetrdengoithe steps of
continuously feeding a printed or otherw se worked 15

degsir@atidyg firlvoimtoe@m®ttdowand i ntegrating the
printed l|ayer with the nolded article surface by
resin pressure and heat in the nolding process. For
this use, the nold for in-nold decoration is given by

ongsdiy Wi chrp.p9-called nold base, which is a
standardi zed item for nold-parts 20 supply

manuf act ur er@h?' 5ré§@ﬂta€%%re%tﬁ%ﬁ %éié‘@@@r Hot ¥P&RH1d for in-

for general dlng use net al I ds, where a

m%&c‘fﬂci‘g'dé%’or vt yw'g thﬁrﬁgg E‘%er eic?ﬁs%ﬁ%é aGhY  short

(partlng sur ces) ase

l'l@%é{m Q)% C@X' t]ye '%gf Qer'E%fj’ 1hn rE@ﬂi’ %%%adﬂhre and

at opposed surfaces o

r‘r%béﬁe Sfﬁodled mil!sm e§< eeirl%nac sy ?1“ R %aﬁ' d%f%lClency in its

molding process.
Background Art

Conventionally, as a method for decorating a
surface of a molded article made of resin, there has been an
in-mold decoration method including the steps of
continuously feeding a ©printed or otherwise worked
decorating film into a mold, and integrating the printed
layer with the molded article surface by resin pressure and
heat in the molding process. For this use, the mold for
in-mold decoration is given by one in which a sco-called
mold base, which is a standardized item for mold-parts
supply manufacturers, is used according to standard types
for general molding-use metal molds, where a molding-use
cavity is formed on mold release surfaces (parting
surfaces) of the mold base. More specifically, the cavity
is formed, in many cases, in such a manner that opposed

surfaces of a movable-side mount 57 and a stationary-side
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nmount 60 are recess-nmachined, which is a machining to

provi de so-call ed pockets 62 (see, e.g., Japanese

unexam ned patent publication No. 2001-1376; see Figs.

1 and 2 thereof), respectively, and that nests 53, 54

are 5 fitted into the pockets 62 so that a parting

surface is fornmed by these nests 53, 54 and

surrounding walls of the pockets (see Figs. 24A,

24B). In conventional nolds 51, 52 for in-nold

degoiat i gn Ghe peekeks-fdchiAka, Wwivkbchhei9esd srahining to
54 are 10 to be | oaded, are recessed so that bottom

PG EdPNge Of dNRNACket SppeReitded on thessl esetes hl, 6Qapanese
are difficult to mnachine with high precision, making

|ty ek 4101 e d pla@ enarld Bl dzei oppased susfacese of skke Figs. 1
novabl e-si de nest 53 and the stationary-side nest 54

g gaﬁ?@C'@ of ek e MBEN E'%%?Se%”lﬁvé@yl,oam 0 fchenpoeketss, 54 are

If the opposed surfaces of 'the nests 53, 54

Ca@f@ﬁ?@eiﬂ%ﬁal’&}% | gedxbpseaph QLhemasuff Fp%.ir%'ltﬂgya surface is

resin fins occur inresulting nolded articles, or

di?&ﬂ%@ebgra!t}h%%% YeAid 2nd gas jakt rdhut R dihf walls of the

decorating fil mbeing interposed in the nolds wou

Caus g@spggggc£§g%Fo?§$fe§4§ygh problens as film

wri nkl és and I'n or further the nests 53, 54

woul d make cgﬁli%k%ﬁﬁn%qggaqoldmgigggiqgvso g?dtofgp in-mold

damaged. For preventing such pro wou becone
UESESAYLR | OHE SYILAL SOt AT I PLASEL LRI 88, 54 o
naég Eg %oaded, are recessed 30 that bottom portions of the
pockets provided on the diesets 57, 60 are difficult to
machine with high precision, making it gquite hard to
parallelize opposed surfaces of the movable-side nest 53
and the stationary-side nest 54 to each other when they are
loaded to the pockets 62. If the opposed surfaces of the
nests 53, 54 cannot be parallelized to each other
sufficiently, resin fins occur in resulting molded articles,
or discharge failure of air and gas attributed to a
decorating film being interposed in the molds would cause
products to suffer such problems as film wrinkles and ink
blots, or further the nests 53, 54 would make collision
upon mold clamping so as to be damaged.
For preventing such problems, 1t would become

necessary to take sufficient time in order to machine the

pockets 62 with high precision, but this would make it
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I mpossi ble to neet short delivery periods required in
nmol d manufacture. Also, taking nore tine to do the
pocket machi ning woul d cause the manufacturing cost
of the nolds to nore increase proportionally. 5

Mor eover, the m ni mum di nensi on required for the
nests 53, 54 are changed dependi ng on changes in the
nunber or size of nolded articles to be nolded at a
time. However, in the conventional nold for in-nold

deicass e t he RESES shb3t otk 18R AN POCKDE SrbGulA¥E in mold
to be forned so as to be 10 congruous with each other.

Thermaffesueach t hmBot hera g BN DN Oft sthe BBSt&o 53he pocket
54 are changed, it is necessary to prepare nold

CQ{QS&EHJIA@Y% WBODEr $aliFRuUNHY ﬁﬁﬂthCEQEKEgS co ted Eﬁe molds
3, 54

t he nest of new di nensi ons ndeed | arger

fu&g@@yénqﬁﬁfgg of .t e, pockst ; pachining to be morked
15 for the nold %aé% ﬂ%ﬂl éeﬂ?t possi ble to share

ol d const 'ﬁé‘ﬁéﬁvé'@”bﬁ{é rﬁiﬁﬁﬁuﬁhaﬂméﬁglﬁﬁy §e§1§ﬁrx§é for the

but the nests 53, 54 | I S case wou ave

diymnsi ened 40 5841 L@ %ﬁ:{;é%ydé&\aﬂ#gfngl 65 eflaﬁ‘ges 11&. fhe number

relatlvely | ar ger poc ere-unnecess

WQHJ % 1% 'orF lrrfﬂ)g%%d,s jﬂ'\ﬁ% gg t%o b\élafﬁéﬂig 86 g@t Sr £§‘Jne us eI-Iowe ver,

or t he nest si'nce corating fi

L3 ooyl gsxsea lgsaflggma' 50 ot L QBLLLLY L tgﬁe nests

e nes s includingt unnecessa
2o 1042 i ERLRRL PR POV 0. ns 1o e
gﬁ% %g%&gfﬁ% WI\nrdlt’(:h dlergec S| %rtl.h%f the q" Ce(%re olrrég fea@h time the
dimension of the nests 53, 54 are changed, it is necessary
to prepare mold constituent members (mounts) having pockets
suited to the nests 53, 54 of new dimensions. Indeed larger
and fixed dimensions of the pocket machining to be worked
for the mold base would make it possible to share mold
constituent members other than the nests 53, 54, but the
nests 53, 54 in this case would have to be dimensioned in
suitability to the size of a relatively larger pocket 62,
where unnecessary parts would be included, involving
wasteful material use for the nests 53, 54. BAlso, since the
decorating film 13 would have to be dimensioned in
suitability to the size o©of the nests including the
unnecessary parts, a pattern pitch of design patterns

provided on the decorating film in film feed direction and

an across-the-width dimension of the decorating film should
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be increased, resulting in increase in wasteful use of

the decorating film Also, since the nests 53, 54 are

fitted within the pockets 62, there occurs heat

conduction fromthe side faces 5 of the nests 53, 54

to surrounding walls 56, 66 of #Bhe pockets on the
novabl e- si de nount 51 and the stationary-side nount

52, resulting in poor thermal efficiency of the nolds

51, 52. As a result, longer nolding cycle is required.

Fivd hetorsd e, t eapel alng einonheekater ithavamiadii15lyse of the
52 10 becones difficult, there are considerable

I fddeaneesexanted on the fluidization,
solidification, shrinkage, crystallization, and the

l'i ke of the mpdd enisd HALRIILR ,53,t T il Farees within the
extending to various aspects of performance of the

Stedty tdc! ariEh Rerle nearerghbiuctuchageopr @per kde faces
15 shri nkage anount, warpage, torsion, or other

defor pabi ansstof sthe 4l ded artiglmiddr Bels WEreas of the
it is inportant in the nolding process to replace the

aido di L artd Ynoddle SRR mRRghtt . andnRele Wb ionary-side
résin material in short time and to di scharge 20 out

thengas dhat,-has peey Pxﬁolgcggf ERePXaiherE€SiBncy of the molds

material, the nests 53, 54 are fitted into the

packet §,62 sq@.t hat surlrgjtéré@nlg yai §, 166 ; i red.
cgﬁgti§afingg?hggpg%gg%g'hiﬁ " snooth %iggﬁ%rgels reduLre

?;tidu]:ﬁ:?ietme ghﬁc}éenﬂi&{ggéf%@dcgﬁ%ro‘iengg attjh@-m@@d@ 51, 52

t'here woul d cur gas burns or wri nkl es on

t I'beec%%%g %iefki@ldc%d t‘.q'{etriedaefe wn%ngr%@)tlecqlﬁ%ﬁuences exerted

on the fluidization, solidification, shrinkage,

crystallization, and the like of the molten resin material,

the influences extending to wvarious aspects of performance
of the molded article such as the strength, surface property,
shrinkage amount, warpage, torsion, or other deformations of
the molded article.

Further, whereas it 1is important in the molding
process to replace the air in the cavity, the sprue, and the
runner with resin material in short time and to discharge
out the gas that has been brought in by the resin material,
the nests 53, 54 are fitted into the pockets 62 so that the
surrounding walls 56, 66 constituting the pockets hinder
smoocth discharge during the air wventilating and g¢gas
ventilating. As a result, there would occur gas burns or

wrinkles on the decorated molded article, which might cause
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5 occurrence of close contact failure between the
decorating film 13 and the nolded article. Further,
since the surrounding walls 56, 66 of the pockets and
the nests constitute parting faces which 5 cone into
contact with each other in the state that two nol ds
are closed, nold clanping force is added to the
decorating filminterposed in between both the nolds,

t hereby damagi ng the decorating film Further, in the
casgumiierce tde bobbemceuthatesfafl e pookess anhe mRlcorating
machi ned 10 with high precision, appropriate

PO i ArB RghdftHhenonesiss arwadhe .be hard to achi eve and
therefore corner portions of the surfaces of the

nests may berbrowghf isAihecCoHRACkuMrbiindifg deeDISt 5B 66 of
film causing the decorating filmto break. Therefore,

ancabj petket st hddr egeNthelsteentd 08 { SutdSph@ thihQVi 88cés which
mold for in-nold decoration which nold solves the

aboyes desepi hathi fsueqiand i ho FREE 3l ovge | %war%rel Céhat two
and short delivery period to be realized in nol

e act uhe apdowhhch Aol d candnd e%o&%eStﬁglea@@§§ to the
production in its nDIdlng process. 20 Di scl osure of

| YeEaH 0 £ COF A0 {3 Ao ddd Stlrﬁs%%%e%fn t IE)%&:@[ €38Rl molds,

|nvent|on here 1s prOV|ded a nold for 1n-nol

novab e S, éﬁ#ﬁﬁl e80§£@{ﬁ82f51ﬂ3|dﬁPgPh%r,agﬂ 8ne case

east one avi ng:

2&\%?6}’114 yflflgr %gQOM %%Ebééw a%f’dﬁ:ﬂg ?)o@%leqy SUEMChot machined
Yy, a di eset nmoun
with high precision, appropriate positioning of the nests
would be hard to achieve and therefore corner portions of
the surfaces of the nests may be brought into contact with
the decorating fiim, causing the decorating film tc break.
Therefore, an object of the present invention is
to provide a mold for in-mold decoration which mold solves
the above-described issues and which mold allows low price
and short delivery period to be realized 1in mold
manufacture and which mold contributes to stable mass
production in its molding process.
Disclosure Of Invention
According to the first aspect of the present
invention, there is provided a mold for in-mold decoration,
comprising: a stationary-side mold; and a movable-side meold,

at least one of the molds having: a cavity-forming block

including a molding-use cavity; and a dieset for mounting
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6 the cavity-formng block, in which a decorating film

is disposed in between both the nolds in a state that

a design pattern of the decorating filmis positioned

at the cavity, and nolten resin is injected to the

cavity so as to nold a 5 nolded article, wherein the

di eset for nounting the cavity-form ng bl ock

conprises: a nmounting face which are positioned on a

face opposed to the other nold so as to overlap with

a pPassicayityedoomiofy theodecoriat i wigi£hl m addcolbechngr efilm is
formed 10 snoothly; and a nold cl anpi ng

f ot Cepasu®i i rige ot eonboph ovhededo bas Sifleat Beapasshag a design
regi on of the decorating film and the nounting face

| noatenyn ad frogie syeoet 4t Cal M 1M iseppectibfed GENERE cavity,
line of the one nold along a passing direction of the

denod ahdiged | tOEiANAs13ngkethed ane tofe therTised avdto mold a
the cavity-form ng block has an engagenent protruding
paidldsy Wit i iec1de whdegin has an engagenent recess

portion which engages with the engagenent protruding

portion, therengagesent rB-Ooueiticy RAd | Ofvi Syengadeds block
with the engagenent recess portion so 20 that the

Caydriphr a4 ng Rbaekihg ReXd | @hesh abr EhemUNHRY on a face
face of the dieset andthe cavity-form ng block is

Mg Rsbd Ofp t PRedi@sRt: M¥¥H”§%ngst90tQ%é?%&ﬂ“hf@@e%tpassing

of the present invention, there is provided the no

&g%?%$ﬁﬂnl&k 2pnhdecapabi-aR i@l the 1fd rsind@sP@fich are formed
smoothly; and a mold clamping force-receiving potion
provided outside the passing region of the decorating film
and the mounting face in a way almost symmetrical with
respect to a center line of the one mold along a passing
direction of the decorating film, and

either one of the dieset and the cavity-forming
block has an engagement protruding portion while the other
has an engagement recess portion which engages with the
engagement protruding portion, the engagement protruding
portion 1s engaged with the engagement recess portion so
that the cavity-forming block is positioned at the mounting
face of the dieset and the cavity-forming block is mounted
on the dieset.

According to the second aspect of the present

invention, there is provided the mold for in-mold

decoration of the first aspect, wherein
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7 one of the engagenent protruding portion and the

engagenent recess portion is provided on the nounting

face while the other is provided on a back face of

the cavity defining side face of the cavity-form ng

bl ock, 5 on the nounting face or7 the back face side,

the recess portionis fornmed into a | ong hol e which

is long in radiating direction froman injection port

provi ded on the dieset for injecting the nolten resin

into the cawnty of theomrsapesicniopmrtmidiong gspondomgand the
position at which a 10 sprue of the cavity-form ng

bl ke Jaeriteedengss hporaliban i sr egiavifdeaindmhethaj aetihobng face
port to the cavity is provided, and a |ongitudina

i wrerlevatheobtihke engagesenticticeess Patki GaAceS of the cavity
structured to be in contact with the engagenent

prad fiing Podd i pacwhen the eavity-toerming bheek,is

nmounted is on the nount. According to the third

aspect of thenptRseRbunitivRNtire bdhetBei HAIOVELES side, the
the nold for in-nmold decoration of the second aspect,

whes @i 45 ther eNgRgYeEERb rmBHOtMd R0 RATJ I d SwR{eNi §8d1ong in
on the nmounting face, while 20 the recess portion is

privdoed /o dhecbacknf 2eemsisfe i A iHNGd#: tPBovided on the
fourth aspect of the present invention, there is

provdgiad the mplsd fiGmd nene! %ol@%ﬁorﬁééﬁ{‘ %tBh%}fé rédvity or
aspect, further "conpri'sing a clearance inside t

PassNg o e@é@ft?én”&?rdgco&ﬂ;fé@%%] cﬁﬂ‘x&spfo%rltlon at which a

i nterposi ng the decorating fil erein a state

tigﬁrue of the cavity-forming block for feeding the molten
resin from the injection port to the cavity is provided,
and a longitudinal 4inner wall of the engagement recess
portion is structured to be in contact with the engagement
protruding portion when the cavity-forming block is mounted
on the mount.

According to the third aspect of the present
invention, there 1s provided the mold for in-mold
decoration of the second aspect, wherein the engagement
protruding portion is provided on the mounting face, while
the recess portion is provided on the back face side.

According to the fourth aspect of the present
invention, there is provided the meld for in-mold
decoration of the first aspect, further comprising a

clearance inside the passing region of the decorating film

for interposing the decorating film therein in a state that




10

15

20

25

8 both the nolds are closed. According to the fifth

aspect of the present invention, there is provided

the nold for in-nold decoration of the fourth aspect,

wherein the clearance is 5 forned by setting a surface

of the cavity defining side on 8he cavity-form ng

bl ock of the one nold to be |ower than an opposed

face of the clanping force-receiving portions opposed

to the other nold when viewed fromthe nmounting face.
10octotlnk nyotds t eesckohedspect of the present 15 20
invention, there is provided the nold for in-nold

decorati on dicehedinartto ortHe f £hfaspesspenheref n the present
cl earance is dinmensioned so that clanping force of

bot#dwédiel ompl dshiesenotiexeptredidredt hetldecomatlidon fotrm in-mold
According to the seventh aspect of the present

I nverd + oni ot heffe the pfavitedaspectpl dhikeare imn-thd dclearance is
decoration of the fourth or fifth aspect, wherein the

cl Barmnt eby Ssdt eAgi anedhrifadee ol Misd d¢aentycakfiniAg side on
t hi ckness of the decoration film According to the

ei g hcaspegt rotming plesantor i tiv@nbhenmolldert® ilse lower than
provided the nold for in-nold decoration of the first

asfxeCbppvBerei Maddecioutid ngl1bagengl SFdF@H €8sk DRidg portions
face of the dieset opposed to the other
opposed to the other mold when viewed from the mounting
face.

According to the sixth aspect of the present
invention, there 1s ©provided the mold for in-mold
decoration of the fourth or fifth aspect, wherein the
clearance is dimensioned sc that clamping force of both the
molds 1s not exerted on the decoration film.

According to the seventh aspect o©of the present
invention, there 1is provided the mold for in-mold
decoration of the fourth or fifth aspect, wherein the
clearance 1s dimensioned to be almost identical to a
thickness of the decoration film.

According to the eighth aspect of the present
invention, there is ©provided the mold for in-mold
decoration of the first aspect, wherein the mounting face

is provided on a face of the dieset opposed to the other

mold and is also provided on a plane identical to a

smoothing face smoothed together with the mounting face.
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nold and is al so provided on a plane identical to a

25 snoot hing face snoot hed together with the nounting

face. 9 5 According to the ninth aspect of the present

i nvention, there is provided the nold for in-nold

decoration of the first aspect, wherein the clanping

force- receiving portion is fornmed integrally with the

di eset. According to the tenth aspect of the present

i nvention, there is provided the nold for in-nold

decorati on dicédedingstt@aspest , niuthhesispenprisi ngde present
clanp in the novable-side nold for retaining the

detorait Ngnf i | fheire a 54 at erivkdded design patider nf®f in-mold
the decorating filmis 10 positioned inside the

Ca¥dddyrathen ChaMhdef NgssuPPPELE] ANerkhf the clamping force-
cavity-form ng bl ock. According to the el eventh aspect

of rddei presepdrtidyens i phrnbACiftE§rRLOYI Hednt ReemBlidset .
for in-nold decoration of the first aspect, further

conprising aned@PPide ivh t hegovabke- Shgge8Bl &f Ofthe present
retaining the decorating film in a state that a

desh @ih PAsA 1 Ntabrkhe decorabingehi | Mis  RR3i i oA8  in-mold
inside the cavity, the clanp being supported by the

cl aamb PG { OF CErT £REI i RY P YT /¥E¥HH%%EC$§%£P§ing a clamp

twel fth aspect of the present 20 invent ere 1§

0 G0 0sTRTE L Pl SSONBILY ol Recbiating e

CQQL@Qtseggglkﬂgtfgrd@gygﬂ“b§ﬂ¥%fgﬂ3f”Eﬂ@S&Qcorating film is
positioned inside the cavity, the clamp being supported by
the cavity-forming block.

According to the eleventh aspect of the present
invention, there 1is ©provided the mold for in-mold
decoration of the first aspect, further comprising a clamp
in the movable-side mold for retaining the decorating film
in a state that a design pattern of the decorating film is
positioned inside the cavity, the c¢lamp being supported by
the clamping force-receiving portion.

According to the twelfth aspect of the present
invention, there is provided the mold for in-mold
decoration of the first aspect, wherein the cavity-forming
bleock has a coolant pipeline for cooling the molten resin
injected into the <cavity, the cooclant pipeline being

directly connected to a coolant feeder.

According to the thirteenth aspect of the present
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injected into the cavity, the cool ant pipeline being

directly connected to a cool ant feeder. 25 According

to the thirteenth aspect of the present 10 invention,

there is provided the nold for in-nold decoration of

the first aspect, wherein the cliamwping force-

receiving portion is provided away fromthe

cavity-formng block. 5 According to the present

i nvention, instead of attaching the pockets into
whighehheo€AVi tyeh@r m ng blaeks dear e théteedi® theor in-mold
di eset, the dieset and the cavity-formng block are

pOﬁééé@@@ﬂo@nng@h@eﬂ19¥ttQ@p@@ﬁagﬁﬁﬁﬁblnp%%EV%QE 1ng force-
portion provided either one of the dieset and 10 t

cavédytd Ong pgrbk sk iang i fNOageIBNErHRCESS Q%&Hﬂ?lformlng
provi ded on the other, and further a plurality of

clgywipg force-receiving portions are disposed partly

around the cavity-formng block instead of formng a

frame shape,ns0.-40aL &£ eREANGS WHEY €1, ggtlon, instead of

force-receiving portfons are not 15 prOV|d can

us@@%é@h?ﬁ$0£ﬂetBSC&%%@“fH%J lcﬂmfﬁg cgbﬁgk6§52ﬁlng blocks

t he necessity of “recessing an aci | |tates

OfafgeffPHQ&|@& {ﬁgedl $é§ nﬁﬁgsdig hgl%h%oc VLtg—formlng

shorten tine necessary rranu UI‘I ng,

a'ﬂfc‘!\&lgg '%f Wﬁ&f:el{g{]o ghor t gl '%8 cﬁ:”b?gd t@né’e engagement

rea I zed, ributing t
0 .._Moreover, if t he
?%ﬁgﬁéeg.gg‘t@&u&ureqd%’é S5ER6R (HE sahe Piangreset and
ﬁgecav1 thlngmgggebloc éngﬂ engagement recess poertion

provided on the other, and further a plurality of clamping
force-receiving portions are disposed partly around the
cavity-forming block instead of forming a frame shape, so
that a clearance where the force-receiving porticns are not
provided can be used to smooth the mounting face, which
eliminates the necessity of recessing and facilitates
smoothing of the mounting face. This makes it possible to
shorten time necessary for mold manufacturing, thereby
allowing low price and short delivery period to be realized,
while contributing to sable mass-production in molding
process. DMoreover, if the mounting face is structured to
be on the same plane as the smoothing face, the smoothing
face makes the edges of the face subject to smoothing open,
which allows the mounting face and the smoothing face to be

collectively processed, and thereby allows smoothing to be
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face makes the edges of the face subject to snoothing

open, which allows the nounting face and the

snoot hing face to be 25 collectively processed, and

thereby allows snmoothing to be 11 further facilitated.

Mor eover, since the cavity-formiig bl ock is provided

on the passing region of the decorating film and the

cl anping force-receiving portions are provi ded outside

5 the passing region of the decorating filmand the

nofunt tingr facelitheeglanping force will not be exerted

on the decorating filmwhen both the bolds are

closed. Thi sMopeevents theck | mHa onedei hg- dowmoed block is
during in-nold decoration process. Further, the
cayidy:d@d MhAg thkeopk sis3 nt0 rapidredb onchbeqdegsgtingt film, and
by the pocket but by the engagenent protruding

pofiié ORSaRpdnheceRgagemRnly iITRE §SSrt M4 | KRS, p¥BERed outside
makes it possible to snmooth the nmounting face of the

dim@tpaggiﬁ'gw@a@ohh%fcaaﬂé Yad B PPl 6K hAd the mounting
parallel wth each other. Therefore, such problem as

| sepeeurrence of adh NSg i nedesyl ti oy mlded 1ar t GBS £BNon  the
be prevented and gases present in the cavity and the

like-SR0ciRe disgharged sEBeLN ¥ne FHINGr . atBe c10sed.  This

cl anping fofce-receiving portions are present outside

of, 1 Bge GRYI t¥¥1faor @1291 bl Gk, ar}?\?%&%i Sqakdg88! during in-mold

necessary to formtheminto a snape, or nore

p{&é@é?@\‘:i’ nf‘g%'o%%éﬂce fﬁr@ﬁ@i‘ld%%eb?ét’\ﬁigﬂf—tﬂ?rming block is

Cl anpi ng orte-recelving portions an

C@Xgﬁﬂﬁé&)r%ﬁ]g lprl.émkdiesget not by the pocket but by the

engagement protruding portions and the engagement recess
portions, which makes it possible to smooth the mounting
face of the dieset and dispose the cavity~forming blocks in
parallel with each other. Therefore, such problem as
occurrence of fins in resulting molded articles can be
prevented and gases present in the cavity and the 1like can
be discharged smoothiy.

Further, the c¢lamping force-receiving portions
are present outside of the cavity-forming block and it is
not necessary to fdrm them into a frame shape, or more
preferably, a clearance is provided between the clamping
force-receiving portions and the cavity-forming block, so
that contact portions between the clamping force-receiving
portions and the cavity-forming block can be decreased,

making it possible to reduce the amount of heat conducted



that contact portions between the clanping

force-receiving portions and the cavity-form ng bl ock

can be decreased, 25 making it possible to reduce the

amount of heat conducted 12 fromthe cavity-formng

bl ock to other nmenbers. This fae€ilitates tenperature

control including tenperature control of the nolds.

Brief Description OF Drawi ngs 5 These and ot her

aspects and features of the present invention wl|l

betranme drear chvdmyt-ife rivahliowbigcekdesor i pthan trakeére ¥ . This
conjunction with the preferred enbodi nents thereof

wiidr rkefteience trenphesateenpatynhtgol dr awigigelirign  temperature
which: 10 Fig. 1 is a view show ng the outlined

cadritgts Btd ONtiod whlds- nol d decorati ng apparatus on
which a nold for in-nold decoration according to a

fiﬂ’ﬁieﬁr‘ﬁ@ggﬂ;f@pﬁio@fof her Mresget i nvention is nounted;
Fig. 2Ais a view showi ng the external 15

configurati om@fea glegorAiidg fddgrdid usRl | Fddhttires of the
in-nmold decorating apparatus of Fig. 1; Fig. 2Bis a

sghedmdi€ Grpastsest | @Rall vhewoihakesleal oneird N ry Afollowing
of Fig. 2A; Figs. 3A, 3B and 3C are schenmatic views

CRBSTCIREaN T8 008, <ia0s Sonymmomldyenaral L omer preterced
a MHISYE SHONME 89 e & PSS7i%8Et YU rence to the accompanying
drawings, in which:

Fig. 1 is a view showing the outlined
configuration of an in-mold decorating apparatus on which a
mold for in-mold decoration according to a first embodiment
of the present invention is mounted;

Fig. 24 is a view showing the external
configuration of a decorating film for use in the in-mold
decorating apparatus of Fig. 1;

Fig. 2B is a schematic cross-sectional view taken
along line A-A of Fig. 2A;

Figs. 3A, 3B and 3C are schematic views each
showing the steps of in-mold decoration in the in-mold
decorating apparatus of Fig. 1;

Fig; 4 is a view showing the cross—-sectional
configuration of a molded article molded by in-mold

decoration steps in Figs. 32, 3B and 3C;

Fig. 5 1s a perspective view showing the
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configuration of a nolded article nolded by in-nold
decoration steps in Figs. 3A, 3B and 3C, 25 Fig. 5is
a perspective view showi ng the 13 configuration of a
novabl e-side nmold in the nold for in- nold decoration
in the first enbodi nent of the present invention;

Fig. 6 is an perspective bl ock diagramshowing 5 the
novabl e-side nold in the nold for in-nold decoration
of Fig. 5 Figs. 7A and 7B are perspective views each

shooh Aiggtihet Oper atfi an wbvabtkanpdef ndiel noyabhe- sichel for in-
mold in the nold for in-nold decoration of Fig. 5; 10

Firgo I8A deccaxr iercpechi VELY i e SOWehBoAiGRNL Yof the present
form ng block for use in the novabl e-side nold in the

no] vefi Bt oh p- N0l d decoration of Fig. 5 viewed froma

cavity- formng side face; Fig. 8B is a perspective

vi ew showi ngrife GavityanlddLspdpgibl ogk Jfgr &§§gfﬁm showing
the novabl e-side nold in the nold for in-nold

decios ahd P 0E-Ei @ moYheYRAhEOMBbI RerBackntace d Siel@ration of
Fig. 9 is a perspective view show ng a dieset for use

inpide gold for in-nold decoration of Fig. 55 20 Fig.
10 is a perspective block diagram showi ng the dieset

gLo@iﬁQ 9 Frggsll 48 azfigagpent ary epLhacged-YL8W views each
showing the operation of a clamp of the movable-side mold
in the mold for in-mold decoration of Fig. 5;

Fig. 8A 1is a perspective view showing a cavity-
forming block for use in the movable-side mold in the mold
for in-mold decoration of Fig. 5 viewed from a cavity-
forming side face;

Fig. 8B is a perspective view showing the cavity-
forming block for use in the movable-side mold in the mold
for in-mold decoration of Fig. 5 viewed from the back face
side;

Fig. 9 is a perspective view showing a dieset for
use in the mold for in-mold decoration of Fig. 5;

Fig. 10 is a perspective block diagram showing
the dieset of Fig. 9;

Fig. 11 is a fragmentary enlarged view showing
the dieset of Fig. 9;

Fig. 12A  is a wview showing a positional

relationship between the movable-side mold in the mold for
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the dieset of Fig. 9; Fig. 12Ais a view show ng

a

positional 25 relationship between the novabl e-si de
nold in the nold for 14 in-nold decoration of Fig. 5
and a decorating film Fig. 12Bis a view showi ng a
positional relationship betweenga novabl e-si de nold
and a decorating filmaccording to a nodified exanple
of the novable-side 5 nold in the nold for in-nold
decoration of Fig. 5; 10 Fig. 13A is an explanatory

Vi g isdIo dfc@hat 89ageNENy . sbahedbet wBeBrating film;
cavity-formng bl ock of the novable-side nold in the

nmold for in-mpphd deceration af Rigayw 5sabgithe Munbositional

Figs. 13B, 13C' 13D and 13E are views each show

anol e ; G 1 9URatheBneXARb 191 o 25 PBENARNIM A a

engagi ng the cavity-form ng bl ock of the novabl e-

ng

. decorating
si de

Of ) 1y aggcwem@ur&; Bl thodhi%iic ae RELSPEC IV e Vi eWov[aEle—side

showi ng the 15
. ol . I . . :
LR R g8, R RSt an ket eo L

Ci K di . : ]
ol d ot Flo. 180 2R gt 1cTe atptAtashfy,cleE

onfiguration of a stationary-side no

5;
a

Sgﬂgwing an

ve VI ew

showdeLddie, canfiouiRlian.of .2 pogitiedoeXamp Plck of the

I onary-sSi

movable-side mold in the mold for in-mold decoration of Fig.

5 and the mount;

Figs. 138B, 13C, 13D and 13E are

views each

showing another configuration example of a mechanism for

engaging the cavity-forming block of the movable-side mold

and the mount;

Fig. 14 1is a perspective view
configuration of a statioconary-side mold in the
mold decoration in the first embodiment of

invention;

showing the
mold for in-

the present

Fig. 15 is a perspective block diagram showing

the stationary-side mold of Fig. 14;

Fig. 16 1s a perspective view

showing the

configuration of a modified example of the stationary-side

mold in the mold for in-mold decoration in the first

empodiment of the present invention;

Fig. 17A is a perspective view showing a bonding

state between the movable-side mold of Fig.

5 and the
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nmold in the nold for in-nold decoration in the first
enbodi nrent of the present invention; Fig. 17Ais a

per spective view showi ng a bonding 25 state between
the novabl e-side nold of Fig. 5 and the 15 5
stationary-side nold of Fig. 1415Fig. 17B is a
fragnmentary cross-sectional side view showi ng a
bondi ng state between the novable-side nold of Fig. 5
and the stationary-side nold of Fig. 14; Fig. 17Cis a
f reigpendraa yy-enl de gedlai ev BigFig4; 17B; Fig. 18A is a
vi ew showi ng the configuration of a dieset for
nmounting a cBvgt ya1fier niag bl Ockgeéhesryharddw-sectional side
cavity-form ng bl ock shown in Figs. BA and BE on the

10v v adhewshgeanmbbadihgFistats Hdt@ectBBhé RovheBle-side mold
showing a state that the cavity-form ng bl ock other

t hah the. cRvAdd - ties N Bgt Dbegky - sh@wnmbDdFbgsFiBA ang
BE i s nounted on the novable-side nold of Fig. 5; 15

Figs. 18C isrigVvi ewcsheMN0r+AgmeRnsFgUEANYeRf vidw of Fig.
dieset in an nodified exanple of the novabl e-side

nmourg; for nounting still another cavity-form ng bl ock
ot her than the cavity-form ng block shown in Figs. BA

and BE on trﬁig”DN@@|fsséd@1@@|9h@mlﬁ§gthé c88rkhlratfon of a
IS a perspective view showi ng the
dieset for mounting a cavity-forming block other than the
cavity-forming block shown in Figs. 8A and 8B on the
movable-side mold of Fig. 5;

Fig. 18B 1s a view showing a state that the
cavity-forming block other than the cavity-forming block
shown in Figs. B8A and 8B is mounted on the movable-side
mold of Fig. 5;

Figs. 18C is a wview showing the configuration of
a dieset in an modified example of the movable-side mount
for mounting still another cavity~forming block other than
the cavity-forming block shown in Figs. B8A and 8B on the
movable-side mold of Fig. 5;

Fig. 19 1is a perspective view showing the
configuration of a movable-side mold in a mold for in-mold
decoration in a second embodiment of the present invention;

Fig. 20 1is a perspective block diagram showing
the movable-side mold in the mold for in-mold decoration of

Fig. 19;
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configuration of a novable-side nold in a nold for
in-nold decoration in a second enbodi nent of the
present invention; Fig. 20 is a perspective bl ock

di agram showi ng the novabl e-side nold in the nold for
in-nol d decoration of 25 Fig. 1% 16 Fig. 21 is a
cross sectional viewtaken along line GCin Fig. 20;
Fig. 22 is a view showing a positional relationship
bet ween the novabl e-side nold of Fig. 19 and a 5
decorating frign Bilg.i23 d Scaoper speciiotea Vi eweshovdlgn along
the configuration of a stationary-side nold in the
mol thé or-@¢ninnpig. degpration in the second enbodi ment
of the present 1invention; 10 Fig. 24Ais a

perspective yigw show ngsa npvakliewsi dsh8Rliflgin & positional
prior art; and Fig. stationary-side nold for in-nold

decor 2t | O RES Ob 8t P8t OthBend4Brl 6-31 BEr fBeat b¥e FMIgEW19 and a
showing a nold in the nold for in-nold decoration 15

acgorsingi kg theyprior art. Best Mdde for Carrying Qut

the Invention Before the description of the present

Invention pig, 23 is a perspective view showing the
configuration of a stationary-side mold in the mold for in-
mold decoration in the second embodiment of the present
invention;

Fig. 24A is a perspective view showing a movable-
side mold in a mold for in-mold decoration according to the
prior art; and

Fig. 24B 1s a perspective wview showing a
stationary-side mold in the mold for in-mold decoration
according to the prior art.

Best Mode for Carrying Out the Inventicn

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.

Hereinbelow, embodiments of the present invention
are described in detail with reference to the accompanying
drawings.

{First Embodiment)

Fig. 1 is a view showing the outlined
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proceeds, it is to be noted that |ike parts are

designated by like reference nunerals throughout the
acconmpanyi ng 20 draw ngs. Herei nbel ow, enbodi nents of

the present invention are described in detail with

reference to the acconpanying dffawi ngs. (First

Enbodinent) 25 Fig. 1 is a view show ng the outlined

17 configuration of an in-nold decorating apparatus on

which a nold for in-nold decoration according to a

f idaif anhadi iento £ odn t he-pe ededéconyenhyoapparabust ed. which a
As shown in Fig. 1, an in-nold decorating apparatus

261 tonpasatbd @eborBvabheastdedimydtd gofhtred embodiment
a novable plate 201, a stationary-side nold 2 nounted

o shat peraedtpliahendldan sdnaintefiect ken d0#a ein Fig. 1,
205 for injecting nolten resin to a cavity forned

beimeen bty t ke dmidsing n é;?ﬁﬁt&ﬁéﬁntz ®Thadl Metmpdsel of a
stationary plate 10 202 is fixed to a frame 206, and

a fd-eatbpd- 204 fimtadh t @ theunstat igpany RbakB1202p1ate 201, a
gui des the novable plate 201, which npbves so as to

Cog@aﬁm&f%%?&é_%m o QOuREY EROM thenr i Pnpl¥te 202,
pl ate 202. By noving the novable plate 201, the

fﬁHﬁérEhffﬂfbcééﬁﬁfnégglét§bBOEQEYiﬁﬁg@tﬂBbdm%l%@ﬁ thein to =

parting face of the novable-side nold 1 are brought

SRt Rof oA LGl pREAeR bz e € Torme @

In the present embodiment, the stationary plate
202 is fixed to a frame 206, and a tie bar 204 fixed to the
stationary plate 202 guides the movable plate 201, which
moves so as to come into contact with or go away from the
stationary plate 202.

By movinglthe movable plate 201, the parting face
of the stationary-side mold 2 and the parting face of the
movable-side mold 1 are brought into tight contact with
each other, which forms a closed mold state in which
molding portions of the molds (a cavity 58 of the
stationary-side mold 2 and a cavity 28 of the movable-side
mold 1) constitute a cavity, and an open mold state in
which the parting faces of both the molds are away from
each other.

Further, while basically two molds, the

stationary-side mold 2 and the movable-side meld 1, are

used to form a cavity, it is alsc possible to use, for
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nmol di ng portions of the nolds (a cavity 58 of the
stationary-side nold 2 and a cavity 28 of the

novabl e-side 20 nold 1) constitute a cavity, and an

open nold state in which the parting faces of both

the nolds are away from each otlfer. Further, while

basically two nolds, the stationary-side nold 2 and

t he novabl e-side nold 1, are 25 used to forma

cavity, it is also possible to use, for 18 exanple, a
subsimibhey menbebssdthrgs memkeenedivate avl ditermediate molds
i nterposed in between both the nolds for formng a
cavitgrpdbed novabt ewpkat bo2Blthe mqlubdppédrwitbmanti bhmecavity.
feeder 210 and a filmw nder 211. The film feeder 201

and 5 the fThe wiondgyle21pleoee A deder addquigpped mMwidh a film
to the nol ding portion 28 of the novable-side nold 1

(tbeéder POOghhddiandlilei neGidean of1 1 heTHecsot aini fgetieckm201 and
13). The decorating film13 is noved in the state away

frome anth 1al seipaleal | elit ondhe par der@rfacecof file 13 to the
nmovabl e- 10 side nold 1. It is to be noted that the

Mot @On PoPdrtabrof 26t hgefitwe f epde120kiand Whedf ilm (to the
wi nder 211 is not limted to that shown in Fig. 1

butoddechiinaf egdesc20dnmBy bee ARUBLEHiAR &ihaven) .
portion or a lateral portion of the 15 novable plate

201 while thendiharyradeng2tlinny 3besmpEGead inORN@Nstate away

upper portion or a !atera? portion of the novable

g;ﬁ%@mZQAd 81 sbheafbhmefieaderc O apdiddher L bl mwi peer movable-
side mold 1.

It is to be noted that the mounted position of
the film feeder 201 and the film winder 211 is not limited
to that shown in Fig. 1, but the film feeder 201 may be
mounted on a lower portion or a lateral portion of the
movable plate 201 while the film winder 211 may be mounted
on an upper portion dr a lateral portion of the movable
plate 201, or the film feeder 201 and the film winder 211
may Dbe mounted on the frame 206 and the statiocnary plate
202.

More particularly, any configuration is
acceptable as long as the decorating film 13 can move in
the longitudinal direction of the parting face of the mold
(the parting face of the stationary-side mold 2 or the

parting face of the movable-side mold 1) before in-mold

decoration is applied.
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may be nounted on the frame 206 and the stationary
plate 202. 20 More particularly, any configuration is
acceptable as long as the decorating film 13 can nove
in the longitudinal direction of the parting face of
the nold (the parting face of tike stationary-side
nmold 2 or the parting face of the novabl e-side nold
1) before in-nold 25 decoration is applied. 19
Description is now given of the decorating film The

decorating fhésrfoptuss hB bhe iqived dofdeepsalieBgrating film.
apparatus in a roll state wound by the filmfeeder 201

| Sthe ag oMt 4 'rﬂ% Fig1neAfcreduge asnt ooHOVErPMdE decorating
parting face 5 the nold, and after in-nold

degos 2t Ofs | $nPgr E%&'IE%tatt*ée wcﬂﬁf@r@'ﬂ%ffiﬂh' $e¥BERA 201 is,
into a roll state by the film w nder 211. The

decor af by Ehlghég 23S shownd i KByeNas tH@SbQQtlng face
patterns 221 forimed af intervals in |ongitudina

d'éPCEhQUmSDdthg?éuﬁééeﬁ of - ﬂo?@SEeEBE ?165 %Eeﬁ%r%%%med, the

The base matefia eet 222 as a base film 225 and a

regoNal ot Pé&t%ﬁtl' 152 inPB tPP:8 1V"$t9£‘té*e%'ygnthe film

pattern In "ayers COﬂSt I t uting t esi gn

p are prOV|ded Further, on the design
pg%%§§%§|%§%[ayers 221a, 15 an adhesive | ayer 223 is

0V e, onk SULLAG, S, TS 1 oo A PLECSSR, 25, e

t he adheS|ve ayer omes in ‘co
regéglég %dahc e%:r}so EIZCL aPéjrmec? %%Sl Yltervals in longitudinal

direction on the surface of a base material sheet 222. The
base material sheet 222 has a base film 225 and a removal
protection layer 224, on top of which design pattern ink
layers 22la constituting the design patterns 221 are
provided. Further, on the design pattern ink layers 221la,
an adhesive layer 223 is provided, and during the in-mold
decorating process, the adhesive layer 223 comes into
contact with molten resin to adhere to it, and the design
pattern ink layers 22la are removed together with the
removal protection layer 224 from the base film 225 and
transferred to molded articles.

More particularly, during the in-mold transfer
process, there is used a transfer material including a
transfer layver made up of a removal protection layer 224,
design pattern ink layers 22la and a adhesive layer 223

formed on a base film 225. The transfer material is
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pattern ink |layers 221a are renoved together with the
renmoval protection |ayer 224 fromthe base film 225
and 20 transferred to nolded articles. Mre
particularly, during the in-nold transfer process,
there is used a transfer materiglpincluding a
transfer |ayer made up of a renoval protection |ayer
224, design pattern ink |ayers 22l1a and a adhesive

| ayer 223 25 forned on a base film 225. The transfer

el ©F & Bbok8d20ih NRARRSAM b 1REHWLSE STOLELRY- Us618B] @land the
nmol ds, and the cavity is filled wth injected resin

anga@?@begstglﬁﬁggu%%thaﬂﬁﬁ%ék@@lg§glﬁr£ﬁ&|@oomﬁﬁl%o produce
at the sane tine, the trandsfer naterial is bonded t

t he ff‘@%ll?f hdELES| ks .?ﬁd 5&@1@:{1 Cla@a anl t hepd hec:Lme, the

base filmis renove e trans | ayer is
iy Péﬂsfgfdmaeewglf%gebead gt chn%ﬁsf %Jeegtf 8% edi% molded
I eve decoration terla ilm 225

beay§f?lQayanggfhg%etﬁgoﬁgsgs%qlﬁsﬁ§a§%mgbgﬁsa d Hhe transfer

genera tfans material S suc resin s

g§f§%8£ EQ|¥9589¥é§£§dr?8|Ehepgg%gtg¥lgn%r5ﬁ E%Féghqect sSo as

de rési acr

gr 8°5¥%£$%||§Q gfore3|n met al f0|!s |ncluding

0sSé &na® coppér foils; glassine; coated
paper ; ceIIu ic.S eet such as ceIIo ha a
% %S%do #ﬁ % op S Eg b% used may

conplexes re of these she
f the t 22 223
et t e 1T 25 W0t Pien Ahe SPaféter transter

materials such as: resin sheets made of polypropylene resin,
polyethylene resin, polyamide resin, polyester resin,
polyacrylic resin, or poclyvinyl chloride resin; metal foils
including embossed foils and copper foils; glassine; coated
paper; cellulosic sheets such as cellophane; and complexes
composed of two or more of these sheets.

If removability of the transfer layers 221a, 223
and 224 from the base film 225 is good, then the transfer
layers 22la, 223 and 224 may be provided directly on the
base film 225. In order to improve the removability of the
transfer layers from the base film 225, a parting layer may
be formed entirely before the transfer layers are provided
on the base film. When the base film 225 is removed after
the in-mold transfer process, the parting layer is removed
together with the base film 225 from the transfer layers.

However, in some cases, interlayer parting may occur and
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| ayers 221a, 223 and 224 may be provided directly on

the base film225. In order to inprove the

renmovability of the 20 transfer layers fromthe base

film225, a parting layer may be fornmed entirely

before the transfer |ayers are @lovided on the base

film Wen the base film225 is renoved after the

in-nold transfer process, the parting |layer is renoved
together with the base film225 fromthe transfer

| ayers. 25 HeeevesartifgsSoreyeasesy | feRaliayesn paiié N@utermost
may occur and 21 part of the parting |layer may remain
onstRLa @t 6EMRSle tStH{afer ol afbestr angfteirlAer6f the parting
Materials of the parting layer to be used may include

el apd Recd esé MPadthay ageNh8e m&ikhGAB KESHA PAKYIIAG agents,
agents, fluorocarbon resin parting 5 agents,

ces] U 85h C RAfI NP2 AOEALS adlifds [ €81 NoPBELIFRBN a88HLS, parting
pol yol efin resin parting agents, paraffinic parting

agepdstand coIPhesspartHag:aggnt agehkhesarelne fRtR0d parting
for™ formng the parting |ayer incCludes: coating

e @@Qt%mﬂi‘o%;?%léﬁiﬁ EQQihgﬁaEEQnggEgénﬁigé‘t b%&'agéfri%ic parting

printing nethod such as 10 gravu rontrng an

sC ringi T t .@n r 2 [
A FERe LA SO T0R PEFPYAL BOBRER b2 HhRLE, 2 the Pethod for

gaféfﬂﬂngl@MSrBagi%ggoﬁ%g%%iiéﬁ%ﬁﬁegwe oé@fn%aﬁgtﬁhhmsuch as

25 1s enove ranster process,

thfo%f”@&?#}%gz é82§§£%22c53¥?#ﬁgzénhsPE?%Q#%%ﬁ}E%%bd such as

t he base par aye an

OUS SLORRL SHIABESG OLndNEcr LEANRE SR ORLCT -

The removal protection layer 224 is formed
entirely or partly on the base film 225 or the parting
layer. As shown in Fig. 4, when the base film 225 is
removed after the in-mold transfer process, the removal
protection layer 224 is removed from the base film 225 or
the parting layer to form an outermost surface of the
transfer object.

It is to be noted that in the case where
interlayer removal occurs in the removal protection laver
224, the parting layer remaining on the surface of the
transfer layers constitutes the outermost surface of the
transfer object. Materials of the removal protection layer
224 to be used may include polyacrylic resin, polyester
resin, polyvinyl chloride resin, cellulosic resin, rubber

resin, polyurethane resin, polyvinyl acetate resin, and
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It is to be noted that in the case where interlayer
renmoval occurs in the renoval protection |layer 20
224, the parting layer remaining on the surface of the
transfer |layers constitutes the outernost surface of
the transfer object. Materials2f the renoval
protection |layer 224 to be used nmay include

pol yacrylic resin, polyester resin, polyvinyl
chloride resin, cellulosic resin, rubber 25 resin,

Pt Bjh@ne siesl Nas PIiiINYEnaeet abevi8§n, a b €2 copolymer
copol ymer such as vinyl chloride-vinyl acetate

COROS YirBdnd I €sh 1 &NEl- €1 Byl epea¥hoy! 88 herCORAKYWTEr When the
resin. When the renoval protection |ayer 224 is

r eepthdesh t 9rhaye:- DR dngse 2d¥”f%r%@%ﬁ@%é@l§8tﬁgv§n%ardness,

used: photo curing resin such as 5 ultraviolet curing

residle MREY abL0BCHERRNE RF I SHCH a5, € @f£ﬁ§g5§$§ﬂlsuch as

curabl e resin; and thernosetting resin. The re

mﬁ¥€¥ﬁéfgﬂé@y@%£§ﬁ§d@@éf§5tP&d?Q?%oﬁong%gﬁgrresin such as

uncol ored. The for torm ng e renov

Prof&ct i gn dayer 2241 0clydes: caat Eﬂggﬁ}éggggﬁﬁﬁgeﬁn-

10 gravure coating, roll coating an

12 PR SR A AP0 S, g e e

screen printing. ern |

'"HJTH%&H ggrﬁﬁgoiérgggriRg%ggmg%ﬁggf%gﬁtW%fﬁigggkhe removal

protection Tayer erials e prin
| USSR, E OB LA SOLOGALK SO Mocrod, gucn o
\Méggdﬁ¥%(ﬁc£§%ﬂﬁbfw EB i”dgéatiﬂs rgggn comma c¢oating; and
printing method such as gravure printing and screen

printing. |
The design pattern ink layers 22la is normally
formed as a printing layer on the removal protection layer
224, Materials of the printing layer may be formed from
color ink containing appropriate-colored pigment or dye as
coloring agents with use of resin as a binder, the resin
including polyvinyl chloride resin, polyamide resin,
polyester resin, polyacrylic resin, polyurethane resin,
polyvinyl acetal resin, polyester polyurethane resin,
cellulose ester resin and alkyd resin. The method for
forming the printing layer may include normal printing
method such as offset printing, gravure printing and screen

printing. Particularly in the case of conducting multiple

color printing and half-toning, the offset printing and
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i ncl udi ng pol yvi ny
pol yester resin, p
resin, 20 polyviny

pol yur et hane resin,

| chloride resin, polyamde resin,
ol yacrylic resin, polyurethane

| acetal resin, polyester

cellul ose ester resin and al kyd

resin. The nethod for formng @se printing | ayer may

i ncl ude normal pri
printing, gravure
Particularly in th

nting nethod such as offset
printing and screen printing.
e case of conducting nmultiple 25

caymavipre npragtand hadd - sontaplet he wbfsetepy i Ahi Nthe case of

and 23 gravure pri

nting are suitable. Mireover, in the

casen@thr dmnoLhr prattengy i RthlenGodthigh £ apd 41 NBhidRdas gravure

such as gravure c

oating, roll coating and conma

copdatinhdy BeladepiedngThed Pbhihi REakaner mA¥ebBdopted. The

provided entirely

or partly depending 5 on the design

Pad # £ s §leBa v &4 Iﬁ@%blge exphe888d- clYRieRYer ort BﬁrQQ?ﬂ 8Rpending

pattern ink | ayers

2l1a may be formed from net al

fidATBLI08 Fe €040 ﬁ@ﬁt@ﬂngfdégfmer tet bBYekpyeEsand the

nmetal thin |ayer.

The nmetal thin layer, which is for

expressing retatdy&r] uster d@%ltgli‘le ped 468 WhiPalifLRs 221a may

ink |layers 221a, i

s formed by vacuum evaporation

maihode rsRat tﬁdr@gmgggﬁlo%hlrpnfﬁhﬁts' ng- npt '&g%ln tion of the

pl ating nmethod and the like. In this case,

ependi ng

orbrltrhteu{@t S'Lilak/b? |yt elfh_é:o gEaQGSdqug E.ngf eXpIrheeSSI‘FQtal thin

here are used: netal such as alum nhum- ni cke

“‘”1 D

fonnn

s’aEor ”QgprQQQEﬁgl lﬁlo%/ga%fg' “Jf'ﬂster as the

Iea zI nc: er eo

I he
TR et TR 1 ffp | e EEhEN by vacuum

evaporation method, spattering method, ion plating method,

plating method and the like. In this case, depending on

the metallic luster color desired to be expressed, there

are used: metal such as aluminum, nickel, gold, white gold,

chrome, iron, copper, tin, indium, silver, titanium, lead

and zinc; alloys thereof; or compounds thereof. As an

example of the case for forming the partial metal thin film,

there is a method composed of the steps of forming a

solvent soluble

resin layer in a portion where the metal

thin film is not needed, forming a metal thin film on the

entire resin layer, and cleaning the solvent so as to

remove an unnecessary metal thin film together with the

solvent soluble

resin laver. The solvent often used in

this case 1s water or aqueous solution. Further, as

another example,

there is a method composed of the steps of



10

15

20

25

there is a nethod conposed of the steps of formng a

sol vent soluble resin layer in a portion where the

metal 20 thin filmis not needed, formng a netal thin
filmon the entire resin |ayer, and cleaning the

solvent so as to renove an unnecessary netal thin
filmtogether with the solvent soluble resin |ayer.

The solvent often used in this case is water or

aqueous solution. Further, as 25 another exanpl e,

t hes emisgaametded Cﬂﬂﬁ@sﬁdlﬁf ehite retigns er?4rbohihfda resist
a netal thin filmentirely, then formng a resist

| aygyetrnia pOpbir@nctheR teheetdtdNi hihl Bl is desired to
desired to remmin, and renoving the resist |ayer by

Etﬁ@mﬂgnwﬂhﬁda%b&onhqmﬂﬁ@'ﬂE%léﬂ i8ydP Be EQEﬁgngh%ﬁth acid
when the netal thin 5 filmlayer is forned, a fron

anehok 1kayeheand fe T €ar £oANGhOsoL Y CknaRY WPl Vb 0REta: thin
in order to inprove the adhesiveness between ot her

transgen dayer s sang, theq metal £ Lhkn 51'14:1%1! a3ﬂ. yer and a rear

Material's of the front anchor l ayer and ear

angh@ot ayeiyd © ke psed ggxowala.ude P&%I» 10, Ui ve the

polyurethane resin,” thernbsetting pol yurethane resi

el 4l DEvERSLR, H%%dé@‘xﬁﬁﬁéfeEr%§§ ua la%ers and . t%e metal

chl ori1 ne-cont ai ni ng resin, chlorine-containi

V'Minrf§l{dy%%?e%qcr%é%%fﬁfe% hoge%g #reosﬂ‘{] ' 315 or layer and

vi nyl copo resin rnlng

| o T A R o R e Ragh et rncgl,ude two-part

coating ne as gravure

R HIE Vol A
melamine resin, cellulose ester resin, chlorine-containing
rubber resin, chlorine-containing vinyl resin, polyacrylic
resin, epoxy resin, and vinyl copolymer resin. The method
for forming the front anchor layer and the rear anchor
layer includes: coating method such as gravure coating,
roll coating and comma coating; and printing method such as
gravure printing and screen printing.

The adhesive layer 223 is for bonding each of the
layers to the face of the transfer object. The adhesive
layer 223 1is formed on a bonding target portion. More
particularly, if the bonding target portion is the entire
face, then the adhesive layer 223 is formed entirely on the
design pattern ink layers 221a. If the bonding target

portion is a part of the face, then the adhesive layer 223

is formed partly on the design pattern ink layers 22la. As
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The adhesive |ayer 223 is for bonding each of the

| ayers to the face of the transfer object. The
adhesive 20 layer 223 is forned on a bondi ng target
portion. Mre particularly, if the bonding target
portion is the entire face, thes the adhesive | ayer
223 is forned entirely on the design pattern ink

| ayers 22l1a. If the bonding target portion is a part
of the face, then the adhesive |layer 223 25 is forned

patid Y @ahébevdesigyepat berd) | Nnkhd AYEESn 224 dve ASo25 pressure-
the adhesive |ayer 223, thernosensitive or pressure-

sefsiditvevd esidy isti Eakkapas axater haleofishheqkransf ek ransfer
object is used accordingly. For exanple, in the case

\Mﬁﬁj%cﬁrﬁ%r@%éﬂ'Q&c@fdiﬁ§l§ran?égreﬁghﬁﬁb I $n the case where

pol yacrylic resin, 5 polyacrylic resin sholld be use

|ntﬁ@em§€§§1¥§@ero% the E‘%ﬁéfék % fef&% tr@fﬁéf{;aepmk resin,

|s polyphenylene oxi de copo yner- ol ysty

¥ yif§'9e399|¥ﬁﬁﬁﬂgpqs neskn, %ﬁyEﬁgecfgﬁinwhere the
or pol yst'yrene bl end resin, ere shou
bl pdesige Cﬁeg%@%%ﬁsat.@% B AR oniae

naterléFB§$L§§#b {yéég %ép%ﬁ% Fgégéﬁgg §%&Fgrbonate resin,

C%%i%e %Cpeé 'noespoi %&E%%te ﬂ%%&“4 %Jns ﬁgf% should be

ylene dcet ate copot

Cxldg e Lopbe o Colmisng 15 SIS Y 0 1981 resi

T ST A S o o

S%¥1S%ed. Further, in the case where the material of the
transfer object 1is polypropylene resin, such resin as
chlorinated polyoclefins resin, chlorinated ethylene-vinyl
acetate copolymer resin, cyclized rubber, and coumarone-
indene may be used. The method for forming the adhesive
layer 223 includes: coating method such as gravure coating,
roll coating and comma coating; and printing method such as
gravure printing and screen printing.

It is to be noted that the configuration of the
transfer layers 1is not limited to the examples disclosed
above, and if, for example, the design pattern ink layer is
made of a material with good adhesiveness to the transfer
object, then the adhesive layer can be eliminated.

The transfer objects are made of resin molded

articles. These objects may be transparent, translucent or
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gravure printing and screen printing. It is to be
noted that the configuration of the 20 transfer

| ayers is not limted to the exanples disclosed

above, and if, for exanple, the design pattern ink

| ayer is made of a material w tdg good adhesi veness to
the transfer object, then the adhesive | ayer can be
elimnated. The transfer objects are made of resin

nol ded 25 articles. These objects nmay be transparent,

trepsdusent mir2eopague. thiardiRn dBfettanasbe’ be colored or
objects may be colored or wuncolored. The resin may

| N eleSr EQMMOEh LY rE88hNfia §UEHCB8deBOLYEMVHERG H@SIiAs such as
polyolefin resin, ABS resin, AS resin and AN resin.

Theo I @St Pr8RY e3Q 1, NChydesi e 8oAMALN 5 £881 RRENHINNT AS resin
resins such as pol yphenyl ene oxi de pol ystyrene resin,

POky&aripnatg inesi N, 710l YaG8HAl nh§SI 91 sPOIHACTIAL L, commodity
resin, polycarbonate degeneration pol yphenyl ene ether

reéﬁ@ine@?iﬂ5t9¥ggﬁg LRf, Pgﬁ?ﬂ%ﬁifbﬂ@ﬁ&fenQOBXQHEyb%ﬁ%styrene

t er epht hal ate and super ecul ar” wel ght

FN4%§%QY'§%§yﬂ%ﬁ§§§dEef%%%fﬂpe§gﬁg%& q%ﬁjnﬂ?%fgé?ﬁolyacrylic

such as polysu resin, pol ene su

Bg%%‘:ﬁ,gﬁ%ﬂgcg%gﬁa’&SSBEgF%Bg%%}{! ﬁ?%yﬁvﬁ%kﬁ}%gne ether resin,

€ resin, po € T esi I qurd-crystal

gg&%gié@ﬁ%¥gﬁén.andt%&%%%#%%ﬁgﬁ%i%hggs%%%i g res%ﬁ&ybutylene

Cription is givéen o ecor at

' | ded .ar t.i cl f
oy e rger 8t PRGR, R i s Pkt RBROGE  porvetnyiene

irggscfxgpna% d.isﬂger engineering resins such as polysulfone
resin, polyphenylene sulfide, polyphenylene oxide resin,
polyarylate resin, polyetherimide resin, polyimide resin,
liquid-crystal polyester resin and polyallyl heat-resisting
resin.

Description is given of the method for decorating
the face of a resin molded article or a transfer object, by
utilizing in-mold transfer method with injection molding
with use of the above-stated decorating film. Figs. 3A to
3C show schematic resin processing steps for understanding
of the steps of resin processing. First, as shown in Fig.
3A, a decorating film is sent to the inside of a molding-
use metal mold made up of a movable-side mold and a
stationary-side mold.  In this case, the present embodiment

is structured such that a necessary part of the long

decorating film 13 is intermittently sent, though a sheet-
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with use of the above-stated decorating film Figs. 3A
to 3C show schematic resin processing steps for
under st andi ng 20 of the steps of resin processing.
First, as shown in Fig. 3A a decorating filmis sent
to the inside of a nolding- useowetal nold nade up of
a novabl e-side nold and a stationary-side nold. In
this case, the present enbodinment is structured such
that a necessary part of the long 25 decorating film

13t§§eiﬂf@ﬁgfékeﬂht¥r§§mtmayhﬁéggeﬁtsaﬁﬁtb%7ohépe If the long
transfer material may be sent one by one. [f the | ong

degor@thpondi leAni3 15 uUsedsead, f eed@le ViNGvfng a positioning
positioning” nmechani sm my be used so as to align

deﬁé@k@aﬂﬁéﬁ%&?dgglu%d EBeaggeeraﬂaa fiie{/sm@:‘gﬁ{i ga%gtt*ée:ns 221 on

mold for 1 n-np decor at 1 on. Mbr eover,

de@ﬂéaﬁkegr%%ﬁmﬁEfﬂﬁﬂeﬁfiﬁtgﬂ%h¥gﬁfﬁtfort fi-mold Fecoration.

decorati ng m’i s 1 nterpose et ween the novabl e-

Siﬁ@rggégrathEHeEﬂéﬂééygyéﬁéﬂfﬁ% di@”%n&%&ﬁﬁF%spgly sent,

therein after the position o ecoratin

d ‘ _ o Ce i b :
e{ﬁgtSQCP%FQiBﬁEQ$§$?a¥@;ﬁg&g§5§§e?%Jﬂpﬁgéghgbﬁotﬁﬁxmovable—

the trans ma e sane position,

bréf@% ng‘f)g[ﬁg\é%?(ﬁegeﬁis s%:%%ivﬁaﬁrﬁ\f—i ‘ndé)g%?nﬂin ain% lﬁéﬂg& therein

IS no 1'g. after t
oL Lor bR FBL, B8RO0 A L Hl PR EIECRY. bl ced by
D G0 0N 125 GRS GBI 90,88 K Ot Moo
decorating filmto the. face of the.transfer object. At .
CHIRC BT AE, 247E801 &t 81 ST (PG T heoRavPEyRPORHefonvenience
frégn the design pattern ink layer is not dislocated. As
shown in Fig. 3B, after the mold for in-mold decoration is
closed, the cavity is filled with molten resin injected
from a gate 226 provided on the stationary-side mold so as
to form a transfer object while at the same time bonding
the deccorating film to the face of the transfer object. At
this point, a coolant for cooling the cavity formed from
both the molds is fed from a cooling water feed unit 203
shown in Fig. 1 to the cavity, as cooling the cavity allows
the molten resin to be solidified by a short period of time,
making it possible to reduce time necessary for the molding
process.

Next, as shown in Fig. 3C, after a resin molded

article 100 that is the transfer object is cooled, the mold

for 1in-mold decoration is opened and the resin molded
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both the nolds is fed froma cooling water feed unit
203 shown in Fig. 1 to the cavity, as cooling the
cavity allows 20 the nolten resin to be solidified by
a short period of tinme, making it possible to reduce
time necessary for the nolding 2grocess. Next, as
shown in Fig. 3C, after a resin nolded article 100
that is the transfer object is cooled, the nold 25 for
i n-nmol d decoration is opened and the resin nolded 28 5

arditcl € 40000 si exéxeedetdedherefs orombi nakhyl1ihe-hasBase film
film 225 is stripped off so that the design pattern

i nk2h ayer str2gpadarcE A ranstest edhko dhe gurdace.o a8hx 1ayers
injected nolding resin 100a, by which in-nold

dezprat4 08 t8a69FRkebadLoDese iRidQRd SoAONL JENSBCOEd molding
the nolds. Molds 1, 2 for in-npld decoration shown in

Fifssiib sk 14 Asvionen £ADRGT dedlcst £t Mohdssf QBmBEQEEB.
an in-nold dbcoratlng appar atus, which are purpose

to fulfill nmling,and 9§096@t%99eﬁrQﬁﬁ§§§§ molds. Molds 1,

si mul taneously on the surface of a 10 thin

plat exshaped,Jmy d@@c@%éjci%ﬁ' s%%%n”%’ﬁ?ggﬁén{)?g: ggéﬁo\:}[mll as one

shown in Fig. 5 and the stationary-s

isrbrﬁ_i,cgﬂﬂe%@r %r%acﬁoqa@pogsgmﬁseée cayi tyf 0&?9-%1%'2gfa§éoramg

, 21 having two pieces o di ng-use cavities

LA 8 SRS 15, LS, fRfasng ana
3’dt;’?tfloration processes simultaneously on the surface of a
thin plate-shaped molded article.

The movable-side mold 1 shown in Fig. 5 and the
stationary-side mold 2 shown in Fig. 14 are each composed
of cavity-forming blocks 3, 21 having two pieces of
molding-use cavities 28, 58 for inserting a decorating film
thereinto, and mounts 7, 10 for securing the cavity-forming
blocks 3, 21.

In the molds 1, 2 according to the present
embodiment, such pockets for fitting the nests thereinto as
would be provided in the prior art are not provided in the
mounts while, instead, the mounts and the cavity-forming
blocks are positioned by protruding portions provided on
the mounts in their contact surfaces and recess portions
provided on the cavity-forming blocks in their contact

surfaces, and a plurality of clamping force-receiving

portions 6a, 6b are set partly around the cavity-forming
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In the nolds 1, 2 according to the present

enbodi nent, such pockets for fitting the nests

thereinto as would be provided in the prior art are

not provided in the 20 nounts while, instead, the

nounts and the cavity-formng I%cks are positioned

by protruding portions provided on the nounts in

their contact surfaces and recess portions provided

on the cavity-formng blocks in their contact

suniacks, ambmre pparaictyaolyel ampi ngad ot gefsatenyi Bocks are

25 portions 6a, 6b are set partly around the

cadtl fyef ot ngoR9theoskstsMaretpar theul anky poldiets.

cavity-formng blocks are different fromthe nests

fitted into bhecpogkebs. ResegrirBti Qfiven fbrFstt@évenwible-side

the novabl e-side nmold. As shown in Fig. 5 and Fig. 6,

i Nmd he. mouablercvirdein Srpl dslantheriGavidy- {8 thRY movable-side

bl ock 3 is positioned on a nounting face 7a of the

noy@bh e-15i denouphvTtby rhahehy dessekbed Brot pydiR8oned on a

portions 4 and recess portions, and fixed by fixing

schéwet iy GAPi ng fOf ConeCRL¥LP-ROELT ARS1PA BT €y later-

provided Tn corner portions of the surface 10 opposed

togd ber shad | QREwlidR "RbHAribhs urisqe A3l Mhhftions, and

face 7b) being on the 'sane plane as the nmounting face

7aspfeqt he nDEQkiZ? TQSrghgnpﬁgg foreg=nes8lyVi Mrce-receiving

portions 6a are provided al nost symmetrical” with

r {o49 8scente [ f. e fi |

pgggfgdjd?re%t?p% gb§ﬁ§¥xfﬁg%pﬁ%ga%gr§+%gg?%%eg%ang surtace

pQ§%§69@&dt8u£ édStgpfoﬂgygpgggefﬁgﬁd?ath%ngu%%%%edqé%oothing
- regi on of e

| at’er descrlbe% passi ng

face 7b) being on the same plane as the mounting face 7a of
the mount 7. The clamping force-receiving portions 6a are
provided almost symmetrical with respect to a center line
of the mold along the film passing direction so that their
parting faces are positioned outsidé the mounting face 7a
and outside a later-described passing region of the
decorating film 13. The parting faces are the faces which
come into contact with the other mold when the clamping
force-receiving portions 6a are in Jjoined state, and in
this embodiment, the parting faces are equivalent to
opposed faces 6f of the clamping force-receiving portions
ba.

Moreover, clamps 9 for retaining the decorating
film are attached to the cavity-forming block 3.

In the dieset 7, as shown in Fig. 6, the face
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decorating film 13. The parting faces are the faces
which cone into contact wwth the other nold when the
clanping force-receiving portions 6a are in joined
state, and in 20 this enbodinent, the parting faces
are equivalent to opposed facesoef of the clanping
force-receiving portions 6a. 25 Moreover, clanps 9 for
retaining the decorating filmare attached to the
cavity-formng block 3. In the dieset 7, as shown in

Figpp@sed heo feice S0a0ppased-todehrostiabi opaeytsirdey smoothed,
nmold 2 is entirely snoothed, and a part of the

opposed fage fancthensmwddie mduat fngctfiase % ofhéh@ounting
cavity-form ng block 3. Since the nounting face 7a is

present7Hm ¢ htﬁ'l@adf@viﬁ?rpfélﬁﬁiﬂg bheckage opposed to
the stationary-side nold 2 snoot hi ng of the nounti ng

face can be aphievere byosABOhYI Rlcet he €8t pbreseRROSedthe same
face together with the opposed face other than the

MPIEAdga k2 SFROL hio?@ofs%ﬁe Hb) th&his%t_i@da%ﬁ—hs ildoe mold 2,

snoothing to be conducted with ease and with hig

F”éﬁ&é%ﬁ&hgqpftﬂ@en@@ﬂﬁfﬁﬂ%f9§§e7§antB@rgcﬁﬁgvgﬁoﬁ§dgﬁoothing
protrudi ng portions 4 for determ ning the nounting

p%é!%&tigfeht{aﬁgsggat yed 08 Mg ek gn?ﬁg tRE opposed face

engagi ng bot nmounting face 7a an

\(limac?/ﬂcﬂti]ééwf ?Flﬁbngtﬁ’é O%u%'titd?flgggsai (ls‘?r%éjcgggfgi PELRR Ofp), which

_ e given later. descri ater, in
tmifgwgt¥m58ﬁﬂkﬂgk%émﬁesconducted with ease and with high

precision, On the mounting face 7a, there are provided
protruding portions 4 for determining the mounting position
of the cavity-forming block 3 and for engaging both the
mounting face 7a and the cavity-forming block 3, the
detailed description of which will be given later.

As described later, in the cavity-forming block 3,
the cavity 28 is provided on a face on the side where the
cavity 1is formed (hereinbelow referred to as a cavity
forming~side face) 3a, while the back face of the cavity
forming-side face 3a 1is structured to be smooth and is
brought into contact with the mounting face of the dieset 7
when the cavity-forming block 3 is mounted on the dieset 7.
The cavity-forming block 3 is mounted on the dieset 7 with
use of the fixing screws 15 as described above. In Fig. 6,
illustration of the fixing screws 15 is partly omitted.

The cavity-forming block 3 has through holes 3b for
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the cavity 28 is provided on a face on the side where

the cavity is fornmed (hereinbelowreferred to as a

cavity formng-side face) 3a, while the back face of

the cavity formng-side face 3a is structured to be

snooth and is 20 brought into c@itact with the

mounting face of the dieset 7 when the cavity-formng

block 3 is mounted on the dieset 7. The

cavity-formng block 3 is nounted on the dieset 7 with
useneértbegf tkengisanewschewas ORssrdbRgedboyethbNvicinity of
Fig. 6, illustration of the fixing screws 15 is

pasitly osbites. @Srdhencavddy- feddn naibliREK s Mass 15 passed
through holes 3b for 31 inserting the fixing screws 15

prowisiegh i Bhehentctigh tHo Dis €38N 26N Nelr AU | P50 8BE8rew holes
the fixing screws 15 passed through the through hol es

3bl@r§r§%&§@§ddﬂ“ﬁhécﬁ@ﬂhBQE?Sf&ééFWQnge%H¥1éIE%et to fix
nmounting face 7a of the diesef to fix

Cawhéycéﬁiﬂ}ﬂﬁoPhQﬁ? él@@kostbﬁtg'%ﬁ%tdzesée Four
corner portions on the opposed face of the dieset 7,

t he cl anpi nggf o g S
provi ded. Al %%oggﬁr{ ﬁ‘g@%ﬂ%ﬂpﬁg%g?ge ngcgﬁgl néaposed face of

POFd ORS568 @ret%%rﬁﬁgﬁﬁgﬁg#c?&?%éggéé%ﬂ%ﬂngoﬁ&?fﬂons 6a are

Mﬁth t he 10 | ohgi t ud aces o

avidy: fogm n%l%lﬁgt%? g:kaE%\ﬂ.n%e P&'ltcé){)%%c??i?ﬂlg portions

th the cavity descr

aSGé” 2pde §@§S€F6P§& s ”B%Ingaggﬂ aCEn FEEt with the

C.aVI ty orm ng epen Xt érna
S5 03, 80 DPag L OETL g BLOC, 2rBEntls LA 3, eney

may be out of contact with the cavity-forming block 3 as

described later, as in some cases they are not in contact
with the cavity-forming block 3 depending on external
dimensions of the cavity-forming block 3 or the like.

The clamps 9, which are as shown in Fig. 7B to
hold the decorating film 13 so as to press the decorating
film 13 onto the cavity forming-side face 3a of the cavity-
forming block 3, 1is disposed so that two pieces of the
clamp are parallel.

The clamp 92 is composed of an elongated plate-
shaped film pressing portion 9a and two through portions 29
each hung vertically from the vicinity of both end portions
of the film pressing portion 8%a. The through portions 29
go through clamp through holes 30 provided on the cavity-

forming block 3 in the state of being fixed to the dieset 7,
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20 hold the decorating film 13 so as to press the
decorating film 13 onto the cavity form ng-side face
3a of the cavity- formng block 3, is disposed so that
two pieces of the clanp are parallel. The clanp 9 is
conposed of an el ongated pl ate- shaped fil m pressing
portion 9a and two through portions 29 each hung
vertically fromthe vicinity of both end portions of
the filmpressing portion 9a. The through portions 29

goak&r augh ielsamp ebihriouah Jolgs B0sProviledo0B8st B8 provided on
cavity 25 formng block 3 in the state of being fixed

tothde rietalng’, f3de and ase itherdpddt 9 claffe dieset 7 is
insertion holées 31 provided on the nounting face 7a of

theqdigsel withhg dilesgt ﬁb&theﬁk%ﬁﬁﬁﬂsﬂﬁﬁe 2oh8Med to the

nmovi ng nmechani sm 7c¢ connected to the through portions

29t$9§§?B990£919n£h§9ch§§grggaﬁﬁhkgntﬁgl%ﬁaﬁg3£ﬂ§@ktion holes

novi ng the clanps 9 up an , SO that as shown in

Fi g1 gé&aﬁg¥¥#%{tﬂg’%£§égﬁtboﬁgaggdLgb%ase§%&§%g% as shown in

decorati ng can t che and

t 5 of - 10 F 7
ropegent 18! abhe LTS B ASSGNLAN P TEalER. or oo
' f t : LNt
| s EAREy PP e bR Y R 5 B YEmenc of
doM@eaél%§8¥“9in Fig. 7B, the decorating film1l3 is
pressed he

"cavity form ng-side face 3a of the

cavity-for mﬂg Qil&%:% :3Lnb3é'itgh.e ﬂ,a%eﬁotﬁgactzlglqgs 9 are moved
up, the decorating film 13 is released from the clamps 9
and can be moved in the longitudinal direction. When the
clamps 9 are moved down as shown in Fig. 7B, the decorating
film 13 is pressed by the cavity forming-side face 3alof
the cavity-forming Dblock 3 by the clamps so that the
position is retained. The clamps are moved up mainly when
both the molds are in open state so that the decorating
film is sent off, whereas the clams are moved down mainly
when the positioning of the decorating film is completed
and the decorating film needs to be retained at that
position so that molds are closed and molten resin is

injected or other processing is performed.
Description 1s now given of the cavity-forming
block for use in the movable-side mold 1. As shown in Fig.

8A and Fig. 8B, the cavity-forming block 3 is a flat plate-

shaped article, with one flat face being the cavity
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15 position is retained. The clanps are noved up

mai nly when both the nolds are in open state so that

the decorating filmis sent off, whereas the clans

are noved down mainly when the positioning of the

decorating filmis conpleted ariBthe decorating film

needs to be retained at that 20 position so that nolds

are closed and nolten resin is injected or other

processing is perforned. Description is now given of

t heoxmimgysfoenifage Blaockn fwlivseths therirmvald ersi dermed and
nmold 1. As showmn in Fig. 8A and Fig. 8B, the

cavine yotoem figabl dake3 dosisat fthatiny) af ef 20isapgde 38 when the
article, with one flat face being the cavity 33

f oraw gy sfdemiageb Backn3whi chotihee@avit ¥hd8mbentQr Mete cavity
and the other flat face constituting a fixing face 38
whitsrhiveg - sbaté t Yater Ban@abl eCkyrbdie MRt £EL@RAt BBe cavity 28
nount. The cavity form ng-side face 3a has a groove

28oar Ryegihbe teavidar A HidQr tkefpiAg & her decokad i B8ate when
filmin a stretched state when both the nolds are

clmsed. tHdend i &é ngré ageo384has recess portions 5 which

engage with protrudi ng portions 44 provided on the

mounting fafige 7@i@ingher LS8k hdOr-POSEET YYMNY JNE 5 which
cavity-formng 10 bl ock on the nounting face 7a. The

rQﬁﬁﬁ&g@Q£iE@g§r5%fﬁ§&néQﬁ8F9i6ﬂ504@ Leng:heke whigh mounting

is long in radiating direction froma center portion
ofrdde tavbeythar aiRg el oCkeor I Hod P PLESEMEne cagity—forming

enbodi nent, a sprue for injecti'ng nolten “resin

POV Sl do RN £ ReC GRS 1RY 1A Of ot he peaVitye QI MG i ons 5 are
formed into a long hole which is 1long in radiating
direction from a center portion of the cavity-forming block.
In the present embodiment, a sprue for injecting molten
resin is provided on a center portion of the cavity-forming
block 21 (see Fig. 14) of the opposed stationary-side mold,
and the long holes provided on the cavity-forming block 3
are formed so as to extend in a radial pattern from the
center portion. However, the extending direction of the
long holes may be a radial direction around a position
corresponding to the position of the spure of the cavity-
forming block 21 in the stationary-side mold. Thus, the
recess portions 5 are in a long hole shape because they can
cope with expansion or shrinkage of the molds (cavity-

forming blocks) when molten resin is injected or cooled.

More particularly, the recess portions 5 are formed in a
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15 bl ock 21 (see Fig. 14) of the opposed
stationary-side nold, and the Iong holes provided on
the cavity-formng block 3 are forned so as to extend
in aradial pattern fromthe center portion. However,
the extending direction of the 3J4€ng holes may be a
radi al direction around a position 20 corresponding to
the position of the spure of the cavity- form ng bl ock
21 in the stationary-side nold. Thus, the recess

poréh@nBodeakBabl @xt@AQilQ €irshapeadegnUsErébEYogaBround the
cope with expansion or shrinkage of the nolds (cavity-

f op o 0gi Hh osksthuhgpupel iBAskeskeRpksatkiirect-edches the highest,
cool ed. 25 More particularly, the recess portions 5

argn{on Mdkes aB4%do80p el @oSharRe deendi 56 d Ferent from the
radial direction around the position of the spure

whesee teipes abuke tisachas ths Rhghast, oMLl JRkes kthe molds
possi bl e to decrease displacenent fromthe determ ned

poshdi @Re due Lo thermal expansion of the nolds 5 and
the like. On one side face 39 of the cavity-formng

bl ock 3, t6ﬁfsnér§1850¥59sd3bmefce§gaggv&%gdfeir&%&%lock 3,
I ee be

which are directly connected to a er 203 to

Co@ﬂ@?ﬁ?%ﬁgﬂ ggoxghgd ltwgoQﬁka#&jn@ﬁ%&ﬁ}%&%ﬁgggcflﬁwﬁch. are

line t cool ant fee I ne

tmﬂf%ggﬁygkgaxgetayl¢$ea0%@éagﬁcqg§ngob %gﬁyéﬁﬁg shown in

descri bove, the clanp through es 3

Uhgpyoh  hol &5, 30 {01, PASSING Lhe, 1l NG serews 45 aifougn

t he
each” provi de rner portions soas to
foéo$f§§£tfggdtffne 40 provided therein.

Moreover, on the cavity-forming block, as
described above, the clamp through holes 30 and the through
holes 3b for passing the fixing screws 15 are each provided
in the corner portions so as to be used for inserting the
clamp through portions and fixing the cavity-forming block
onto the mount. Further, on the back face (fixing face) 38,
there is provided a suction hole 33 linked to the groove
28a, which is used to suck the decorating film 13 to the
cavity forming-side face 3a of the cavity-forming block
when the block 1s mounted on the dieset 7 as described
later.

Description is now given of the dieset 7 for use
in the movable-side mold 1. As shown in Fig. 9 and Fig. 10.
the dieset 7 has a connecting portion 72 for fixing the

dieset 7 to the movable plate 201 of the in-mold decorating



10

15

20

25

15 clanmp through portions and fixing the

cavity-formng block onto the nount. Further, on the

back face (fixing face) 38, there is provided a

suction hole 33 linked to the groove 28a, which is

used to suck the decorating filmsl3 to the cavity

form ng-side face 3a of the cavity-form ng bl ock 20

when the block is nmounted on the dieset 7 as described

| ater. Description is now given of the dieset 7 for
Usgpphhathe povabhemsiydBlEvkidd. cAsmghawnpilatel g1 $rovided on
and Fig. 10. the dieset 7 has a connecting portion 72

fothéi xioMhddendp gbesebn? 10, t eurOVElip h@t €02@k-@eceiving
the in-nmold decorating 35 apparatus 200, a

noyabt eosk d@aCl R NgLR! &l ThoPEBYEASHdBN citdiping plate 71,
connecting portion 72, four clanping force-receiving

Poskd ons Barfduied tﬁa££l§1€@¥?%_@ds' PRI pRrdli®ns 4 for
71, and rectangul ar parall el epi ped protruding

PoEsd ongy 4 ﬁ@gi@&%%n eS| téeﬁfﬁiﬂ%f&ﬁnﬁ?@’i Wrd@EM Ndon  the
bl ock. On the connecting portion 72, mechanisns for

t heo et Yn§ OB orb! 95K %n%rhihﬁu | 28PS & & @avity-forming
nounted, and at |east part of the clanp noving

MechaRL S; 464f @he ﬁ%ﬁ%élyaé%éﬂﬂﬁh e@pda??gﬁgd§%85£opart of

descri bed above an suct1 on nechani sm

thﬁhé“&%%ﬁﬁTﬁgbgg fg%gﬁaﬁg%hﬁyﬂicgggr%hiﬁé?g&ﬁéi%égmps up and

provi de abl’e-'si’'de cl anpi ng
L tyx ] h Ln FiLqa. s Lhe.
R e o

cavl

Sti?ﬁif 3&?%%’%18% gﬁ%f%'ccgf g%la&: %gvﬂ?%ﬂ%gﬂinécﬁlgé 0% &t 08 ovided.
The movable-side c¢lamping plate 71 fixes the
cavity-forming block 3. As shown in Fig. 10, the face of
the clamping plate 71 opposed to the stationary-side mold 2
(the mounting face 7a of the cavity-forming block and the
smoothing face 7b) are smoothed as described above. On the
opposed face, there are provided fixing screw holes 34 for
the clamping force-receiving portions 6a, fixing screw
holes 1b for the cavity-forming block 3, clamp insertion
holes 31 for the through portions 29 of the clamps 8 to
pass through and to reach the clamp moving mechanism 7c¢,
protruding pertion fixing recess portions 35 for fixing the
protruding portions 4, and suction hole portions 32 for
linking the suction hole 33 of the cavity-forming block to
the suction mechanism of the connecting portion 72. Since

the clamping plate 71 is formed into a plate shape, when
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15 snoot hing face 7b) are snoothed as descri bed above.

On the opposed face, there are provided fixing screw

holes 34 for the clanping force-receiving portions

6a, fixing screw holes Ib for the cavity-formng

bl ock 3, clanp insertion holes 3¥l for the through

portions 29 of the clanps 9 to 20 pass through and to

reach the clanp novi ng nmechani sm 7c, protruding

portion fixing recess portions 35 for fixing the

prtie U_Quﬁjga[@@fblfo%égcﬁé}ﬁbﬁ%tg@ﬁt@‘)'ﬁ POY LRSSt B&d prior to
for Ilinking the suction hole 33 of the cavity-formng

bl 18 ot hg rSUGHd OfrdBEh@h§MpektiBesCANNGELF Nus holes 1b,
pg??%gn 72, Since Zgaihe claﬁgrﬁg oiate 71 is formed -

o, a pl at esshapgy Whes Sﬁr59§u§§ﬁﬁaC§OQEibﬂe_fixing recess
clanmping plate 71 is snoothed prior to” provision of

o RUACL 95 PogkaRg i vard 160l g5 Loyl rioh
 EELEN e FTLE SRR SO BONLS RN o tho
rsahoric Ol Ly P O% Eap TR 150 B, spptized ana
e oM 0, {65y £5ELYL09 BBLLL 20:C5 Wi o360010

screved i1t og eyl X1yl enobes 2400000 CLAINOG,,

plate 71 so as t0 be c ing e

It_ i o,be noted _that in Fig, 10, only on rew.27

GO ng T (MES IR oF BEor oA VI BortT G 68 and are
Ioiﬁt%%lel.evge_s [rﬁtél%gcfgafehgﬁlllé‘u% atslc%re]ew()fhgigsr 384cr8\1[l\5 ‘éhse clamping

o+

WO

plate 71 so as to be fixed to the clamping plate 71. It is
to be noted that in Fig.-lo, only one screw 27 for fixing
the clamping force-receiving portions 6a is illustrated and
illustration of other screws is omitted. The screw hole 36
is structured such that the head of the screw 27 can be
housed inside thereof. The clamping force-receiving
portion 6a is for receiving clamping force by an opposed
face 6f which is on the side opposed to the stationary-side
mold when the movable~side mold 1 and the stationary-side
mold 2 are in joined state, and the opposed-side face 6f
constitutes the parting face. The clamping force-receiving
portion 6a has a guide bush 8, which is wused for
positioning the statiocnary-side mold 2 and the movable-side
mold 1 when both the molds are joined.

The protruding portions 4 are engaged with the
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15 is structured such that the head of the screw 27

can be housed inside thereof. The cl anping

force-receiving portion 6a is for receiving clanping

force by an opposed face 6f which is on the side

opposed to the stationary-side 3mld when the

nmovabl e-side nold 1 and the stationary-side 20 nold 2

are in joined state, and the opposed-side face 6f

constitutes the parting face. The cl anping

f areezsecepyiBgonpor bi opréathas aaguicgerbushng whiceht 3  for
is used for positioning the stationary-side nold 2

ansb ¢ hei omyvapl ersédecatwt g-ovheAgbobhothe pBkds ke cavity-
joined. 25 The protruding portions 4 are engaged with

t hieo Si £ CeIDAON L & Ol t@fd t BR Gavd t oligkAheg PAOCk73. The
for positioning the cavity-form ng bl ock whén the

cavidyrud Ongl perbhiesk iiss ipuNt edxonnbiBe, MU i 1Y ERLE4 by the
7a. The protruding portion is in a fox shape, and iIs

fixesspy1d hen Scgersvsid £Ha£h§t§t§5@ekhﬁbrkﬁénl?ﬁeﬁitted into

portion is fitted into the protruding portion fixing

regess YRR mp BbrikRen CHaRPhEg r@@é% 7%0@%1_%?10"\@5 of the
a ole lais

in Fig. 11. For this purpose, Screw

KNé%QﬁE%h%ﬂp%$€epﬁPtéﬁdéﬂgwROEhi9ngi§hﬂg gE?C%ﬁ s pygpose, a

portion 3 Is to be noted that “the head of the

scg@e%ﬁh&;%%augtgu%%ﬁ%e%ﬁ il}f)u%?% %fotﬁgdfrgég%%ggkgn fixing

Fig. 13A shows t ngagemnment st i ng

pq'_rééé;% g;;@f‘gi&g%ﬁeceii e%rttioog)c?sbno %ecgl Ellfgt the ]f'%%% of the

cavit m ng bl ock 37i"s Tfrount n e nounting

Zggggﬁpg%?[f%gggiggtggééi98 éeiﬁoﬂgé&egnigﬂg %g%ew hole.
' Fig. 13A shows the engagement state of the
protruding portion 4 and the recess portion 5. When the
cavity-forming block 3 is mounted on the mounting face 7a,
the protruding portion 4 is fitted into the recess portion
5 of the cavity-forming block, by which positioning of both
the cavity-forming block 3 and the mounting face 7a are
achieved. At this point, the setting place of both the
block and the mounting face is adjusted so that a
longitudinal external face of the protruding portion 4 and
a longitudinal internal face of the recess portion 5 are in
contact with each other, and some clearance is provided
between two short-side side faces 4d and 5d so that
displacement of the mounting position due to thermal

expansion and shrinkage of the molds in the molding process

can be diminished.
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15 5 of the cavity-formng bl ock, by which positioning

of both the cavity-form ng block 3 and the nounting

face 7a are achieved. At this point, the setting

pl ace of both the block and the nmounting face is

adjusted so that a |[|ongitudinal38external face of the
protruding portion 4 and 20 a | ongitudinal interna

face of the recess portion 5 are in contact with each

ot her, and some clearance is provided between two

short -si de sitleitaces bl mamiceddtsatt Fdty. dizmyl aEegent3C, Fig.
of the nounting position due to thermal expansion and
shrilnkage Digt he3pohds vhetvbeshohihggmpocesd c2ampals of the
be dimnished. 38 It is to be noted that Fig. 13B,
Figrotl36eliky gport3bnand &h@. theE a4 epsSreshemi B Fig. 13RB
nmodi fied exanples of the protruding portion 4 and the

r estesss pofit eRAmPleFig. wh3Bh SROWS mehexa®! eikntwai ghotruding
as a neans to fix the protruding 5 portion, instead of
uspargtidie, skl fof fisdmg, thBe s@F&Lrudi Nngoportitihg, the
4 is sinply fitted into the protruding portion fixing

I eRRsSrROTAd OBodBiohl X NGs beimeed trhe telr oftili ffe protruding
portion 4 and the protruding portion fixing recess
pgﬁdﬂt?irbﬂ'fay;fi@ﬁ.r?@h'r_%\t%%sb}’pQQEQbﬁg whth use 0fndOpetween the
adhesives and the like. Fig. 13C shows an exanple in

W &t riga BEQT il G POt | QRgSa S RN MRE AP Whetion fixing
cavity-formng block 3 and a recess portion 4b is

pravided on, the,si gﬁé’og e L REHRUAEA ng,f aBSn&gPﬁg When use ot

dieset 7. In the cas providing a“protru

POIdH QN Al the CaYE LY £OT M AP bl K shows an example in which
a protruding portion 5a is provided on the cavity-forming
block 3 and a recess portion 4b is provided on the side of
the mounting face 7a of the dieset 7. In the case of
providing a protruding portion on the cavity-forming block
3, for example as shown in Fig. 13E, a protruding portion
5f may be fixed to the side face of the cavity-forming
block 3 instead of the back face 38 of the cavity-forming
block, and a recess portion 4f which is engaged with the
protruding portion 5f may be provided on the mount.
Further, various shapes of the protruding portion may be
used including a round pin shape. Further, as shown in Fig.
13D, it is also possible to provide recess potions 5b and
4b on both the back face 38 of the cavity-forming block and
the mounting face 7a and to engage both the recess portions

with use of a securing pin 5e which is fitted into both the
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15 3, for exanple as shown in Fig. 13E, a protruding

portion 5f may be fixed to the side face of the
cavity-formng block 3 instead of the back face 38 of

the cavity-formng block, and a recess portion 4f

which is engaged with the protragding portion 5f may

be provided on the nount. 20 Further, various shapes

of the protruding portion may be used including a

round pin shape. Further, as shown in Fig. 13D, it is

al secposspdt-£idws pbovade Aecess potions 5b and 4b on

both the back face 38 of the cavity-form ng bl ock and

the nmountingrigqce1l7a apdat plenAgagechokRotvigql €eRSTiovable-side
portions 25 with use of a securing pin 5e which is

fided 60t @igOt B .t henB9sKOEeSSnPERLI.ONP Db ANGLAD. of the side
Fig. 12A is a plane view showi ng the novabl e-si de

nof feof offil gthS. cATisROWI i g Tb1dER id Pakt ntlh& with the
side face of the cavity-formng block is in contact

W ¢hakhend ebanplpgcbokseyr MYk POLL T ORRWRRrer, as with a
However, as with a nodifi'ed exanple shown in Fig.

12Bdihee§! amBipd of 05£8wn" 8GEI ¥i Y POIE | 0Rg . _
di sposed so as fo have a. clearagge betmegn%nﬁgéﬁblng fozce

Cayd dytF o4 bl 06k anlgaﬁfhebgl a&g%ﬂtsﬁgﬁ%%' recei ¥9have a

portions, and all the side faces

cavi d¥r 0541 NG L O Ki 3 MRY, e SfBPﬁ%Hgdgxto%Se(r glﬁglg £hRd ey amping

so that all the side faces are expos

[

f@ﬁ%%ﬁ?r%ﬁ%?v i%%ﬂ%ﬂgﬁg@ Qh pglrethg %%HéwEa@%ghof the

air, iC I ndet s~ heat c¢dnducti on fromthe sides

f aces . -C{/%B{F%ng{:%g%i 1 EPYBELAW NI B PELPBLcturing so
that all the side faces are exposed, the side faces of the
cavity-forming block are in contact with air, which hinders
heat conduction from the sides faces to the peripheries,
thereby allowing thermal efficiency of the molds to be
enhanced. As a result, the molding cycle can be shortened,
and the mass-productivity is improved. Also, since
temperature control of the molds becomes easier to do,
there are involved less influences on the fluidization,
solidification, shrinkage, crystallization, and the like of
the molten resin material, so that decorated molded articles
can be manufactured stably without causing occurrence of
such deformations as shrinkage, warpage, and torsion, and
further, smooth discharge during the air ventilating and gas

ventilating can be achieved, allowing stable manufacturing

of the decorated molded articles without occurrence of gas
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15 enhanced. As a result, the nolding cycle can be

shortened, and the nass-productivity is inproved.

Al so, since tenperature control of the nolds becones

easier to do, there are involved |ess influences on

the fluidization, solidificatiaom shrinkage,

crystallization, and the |like of 20 the nolten resin
material, so that decorated nolded articles can be

manuf actured stably w thout causing occurrence of
sushrigef oF Rt iAR3e8S chhrikageco VB fidRe 1 @8d LOESEDAs as well
and further, snooth discharge during the air

veqd i | atkbngrandegasf veplbkat i R@ntartbe achieved, between the
all owi ng stabl e manufacturing 25 of the decorated

nodslesh- 2 il £ | s M Th iHd atllARER @frtdage4Q burns or
winkles on the decorated nolded articles as wel | as

occurrence oficbOo6rcONt actef ajhdr e hpteenfigh which the
decorating film 13 and the nolded articles. Moreover,

Si de€otdei Ayl POLLNT 099N, uBEEl ThEesS HBEO0T BLERIaL | Mith the
13 passes does not overlap with the clanping

f - i W p ' a agRi n 0 [ ;
e CEEERE HUSe PR 05k R RO Bl Ea ke force 5

ar c CEipti [ }
STt orary et aen HER G R AT HAIRR, e oty thg molds are
Fidio in the stationary-side nold 2, the

cavity-formng block 21 is positioned on a nounting

| &t or - descr I 20 BYRCTAM A3, BOTL BAL°Ra Sfnyehe opigkionary-side

pq‘ﬁéicﬁmsz and ASS félﬁ(o% byir{i )(Ei'ingg. SclrﬁleV\BanAc'iB' Fig. 15, 1in the
stationary-side mold 2, the cavity-forming block 21 is
positioned on a mounting face 10a of a stationary~side
mount 10 by later-described protruding portions 44 and
recess portions, and 1is fixed by fixing screws 45.
Clamping force-receiving portions 6b are provided in corner
portions of the surface opposed to the movable-side mold 1,
the surface (smooth forming face 10b) being on the same
plane as the mounting face 10a of the dieset 10. The
clamping force-receiving portions 6b are provided sc that
their parting faces are positioned outside the mounting
face 10a and outside the decorating film 13 which is
positioned when the movable-side mold is closed. The
parting faces are the faces which come into contact with

the other mold when the clamping force-receiving portions

6b are in joined state, and in this embodiment, the parting
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15 d anping force-receiving portions 6b are provided

in corner portions of the surface opposed to the

novabl e-side nold 1, the surface (snmooth form ng face

10b) being on the same plane as the nounting face 10a

of the dieset 10. The cl anpi ng4fiorce-recei Vi ng

portions 6b are provided so that 20 their parting

faces are positioned outside the nounting face 10a

and outside the decorating film 13 which is

pofd da Hnade Wy itviel gy abt e oppde edd| tades ckased The clamping
parting faces are the faces which cone into contact

wi fdrcd-hes @t hetngoberwbenst b, cl anpi ng force-recei vi ng
portions 25 6b are in joined state, and in this

enbodi ment, thetparWirkge4l fHcess agBoRgUiivalEN . tD5, the face
opposed faces 6f of the clanping force-receiving

PO Ed 6Bo Ithd heodhBset s18e &% 1hOWN iisN &h@irdby smoothed,
the face opposed to the novable-side nold 1 is

endnd ehy paotdedehed M daricof fhﬁ%t@%ﬁ%s% f 868 mounting
functionS as the nounting face 10a of the

Capidy - fardn ngr bliaek ZdayiSiCR gy MYIEAING F8Ce 1@ance the
|s present on the same plarfe as the face opposed to

ﬁ%ef§bgelﬁgl ds1p ety Qe thene r@yﬁﬁéngs the face
face can

e achi eved by snnothlng the entire 10

oppgsedd a%t%hﬁoﬂﬂ%m@@pm face MffhiRANGF  the

the nDuntlng face (snoothing tace 10 ) mhlch al | ows

| i.shi :
e e e e R A R o e AP RS emeixe
S%ns 4J£Q$eléagtetcﬁgEeuﬂrt% p{h%wcgi%joyéci)tfé('gengther than the

por erm ni

mounting face (smoothing face 10b), which allows smoothing
such as polishing to be conducted with ease and with high
precision. On the mounting face 10a, as shown in Fig. 15,
there are provided protruding portions 44 for determining
the mounting position of the cavity-forming block 21 and
for engaging both the mounting face. and the cavity-forming
block. Since the provided protruding portions 44 share the
same function as the protruding portions 4 of the movable-
side mold, the description thereof is omitted.

As described later, in the cavity-forming block
21, the cavity 58 1is proeided on a face on the side where
the cavity is formed (hereinbelow referred to as a cavity
forming-side face) 2la, while the back face of the‘cavity
forming-side face 2la 1is structured to be smooth and is

brought into contact with the mounting face 10a of the
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15 the nounting position of the cavity-form ng bl ock

21 and for engaging both the nounting face and the
cavity-form ng block. Since the provided protruding

portions 44 share the sane function as the protruding
portions 4 of the novabl e- sided4#®ld, the description

thereof is omtted. 20 As described later, in the
cavity-form ng block 21, the cavity 58 is provided on

a face on the side where the cavity is forned

(htesabet omheef ehsedavDtasfarnanyt ylobRr pingssimda@nted on the
face) 2l1a, while the back face of the cavity

f adiedsgr: side farige 2tavisystouatinged tqrbes saeotdbwdittbd on the
is 25 brought into contact with the nmounting face 10a
ofdidwe=¥27 divespt ugeWaen thie CiaMidy -dFdtNHU Dl 96kw2tni $he case
mounted on the dieset 10. The cavity-form ng bl ock 3

| SoMgRketn@RalbNE- s diesalo 14 WM bRGUSOf nbhe fdXi Rle screw is
screws 45 as with the case of the novabl e-side nold,

ange #iecead 06 bRe herfRW |5, S5a skepelunedet @1k hougsedi o, 15,
in a screw hole 21b. In Fig. 15, illustration of the

fixiNgsSLdenon 49 8 StRAr tei% i t E8Hews TS is partly omitted.
cavity-form ng bl ock 21 has t'hrough holes 21b for

| need tidng, e 4460 N0y Seews 49 prpykdedhiidhe notles 210 for

vicinity of © each corner portion, and the fixing

SCI eV 4h, a@ﬁédflgﬁher Qugh. tshe o _fgdtcebg&faého'ﬁ? 2AD BiBinity of

screwed i nto screw holes b provi on the nounting

f aé%?ti(k}o%cﬂinéﬂz pg:irecsi%n,t 0 Jr*ci( ttl*fée (fq\f{iitn}f;' f %E:@e% gé passed

block 21 to t I'eset '10. In four corner portions

tW%f&H&ﬁeéhéaEﬁrBEgPtB%lg%egﬁg3§%et§E%é4éWm£HQO screw holes

force-recerving portions
2b provided on the mounting face 10a of the dieset to fix

the cavity-forming block 21 to the dieset 10.

In four corner porticons on the opposed face of
the dieset 10, the clamping force-receiving portions 6éb are
provided. The clamping force—reéeiving portions &b have a
notch so as to prevent interference between the clamps 9 of
the movable-side mold 1 and the clamping force-receiving
portions 6b when the movable-side mold 1 and the
stationary-side mold 2 are closed, and are structured to be
away from the cavity-forming block 21 when the cavity-
forming block 21 is mounted.

The cavity-forming block 21 shares almost the
same configﬁration with the cavity-forming block 3 used in
the movable-side mold 1 except that: the cavity-forming

block 21 has notches 22 to prevent interference between the
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15 provided. The cl anping force-receiving portions 6b

have a notch so as to prevent interference between the

clanps 9 of the novabl e-side nold 1 and the clanping
force-receiving portions 6b when the novabl e-side

nold 1 and the stationary-sided4old 2 are closed, and

are structured to be 20 away fromthe cavity-formng

bl ock 21 when the cavity- form ng block 21 is nounted.

The cavity-formng block 21 shares al nost the sane
confamges & ioh vihé méhebraviigefmsming Bhacknd usafpifg force-
t he novabl e-side nold 1 except that: the

Cc aveda/iFioidn pgr £ookb 06l Zhehat HROMERRD 142 4iUPIBYEAt 1 and the
interference between the 43 clanps 9 of the

mos/tedt Borsd 08-Sl 6l hncand bhes £& ampici@ ;01 €8z rbeCEVig¥hbvided a
portions 6b when the novabl e-side nold 1 and the

stadienaryr SkeeaMRhdnd 1268 Gleased;i dhesad Sf:%xﬁv'tﬁsd iBjection

spure for sending nolten resin injected fromthe

i jepdionds Wz ztee 2090-Rb 14 Ngebdr P Ay deeRaaktNg 200 into the
apparatus 200 into the <cavity; there is provided a

Prassi g PEREFON 128k, W iclrd Sa %}Hﬁ%?gn'gnb%rttq%ngr%ewhich is

28a for keeping the decorating 13 interposed in

b t | g3.5] l.d : : :
et waery t e SIovRb ?5559_@ Rl f%ragﬂaeeéﬂlgltgat%he\zmcei%cgg?ﬁlng film

stationary-side no 2 1n a stret

t hes J—%E@Jq?ﬁs@&e 19 95edyeandiiihe ﬂoﬂﬁa%lhé.—@ici@l ﬁng?rl and the

retaining e clanps and the suction holes are no

prsoé’aiifjj.%ar% i%@t Ithgr %;)fiir?% ms-)UP%Eéangai t%tfo v%rbel% hlgoth the

connecting ™ portion I Xi ng I eset
thg:télircgs??;ﬂezg&?é%dnﬁsgarhé)g@%%‘g%ﬂgéPtpzl.rggdﬁ&fégt f&g retaining the
clamps and the suction holes are not provided.

The stationary-side mount 10 has a connecting
portion 82 for fixing the dieset 10 to the stationary plate
202 of the in-mold decorating apparatus 200, a movable-side
clamping plate 81 provided on the connecting portion 82,
four clamping force-receiving portions 6b fixed onto the
movable-side clamping plate 81, and- rectangular
parallelepiped protruding portions 44 for use in
pesitioning the cavity-forming block. The connecting
portion 82 has a connecting hole 10c (see Fig. 17A)
provided on its back face to be connected to a nozzle 205
for injecting molten resin.

The clamping plate 81 is for fixing the cavity-

forming block 21. As shown in Fig. 15, the face of the

clamping plate 81 opposed to the movable-side mold 1 (the
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15 clanmping plate 81 provided on the connecting

portion 82, four clanping force-receiving portions 6b

fixed onto the novabl e-side clanmping plate 81, and
rectangul ar parall el epi ped protrudi ng portions 44 for

use in positioning the cavity-fidr m ng bl ock. The

connecting 20 portion 82 has a connecting hole 10c

(see Fig. 17A) provided on its back face to be

connected to a nozzle 205 for injecting nolten resin.
Theowhahpg ngfatat d @1 o f bhef i gavngtyhEormvngy-bleck and the
formng block 21. As shown in Fig. 15, the face of the
25siobanpimg fhate 18k Jopposednion tihizel nwabkecgitbedndisbve. On
1 (the 44 nmounting face 10a of the cavity-form ng

bl dek - apgotskeel sfimos hi nhdraceat@b)pare daworfhedngs screw holes
descri bed above. On the opposed face, there are

pr owh steskvil ) Xiswy s¢hew BDk@pingunshoyeyréoEivh®y portions 6b,
cl anping force-receiving portions 6b, 5 fixing screw

hot &sidp fairdvhe heawd y2kor foRg hoCk3rit ¥ @3 Fithddg block 3,
portion fixing recess portions (unshown) for fixing

t her Pf old el NG RATIdONF i44n@ndedebeebdPtiord fQinshown) for
feeding the nolten resin sent froma nozzle insertion

10gi x {8 ethk JprbtBudia SPWes 0f4  hgneaw taedOrPbAE 26 for
bl ock %ﬁ. 10 gince theggﬁghping platé 8l is fornedﬁb °

| Nt Q@i iy at BeShAR®en Wi heeatr k268 of dde, £éamBkBdtion 10c
plate 81 is snoothed prior to provision of the

Proddaidirng, POTE) ORS ffle ¥BhLQUSEhRhES-a23RdytRerming block 21.

protruding portion fixing recess portions,~ polishing

| 55 fasd | yneopduahedand Nohs Presi $1,9062N & a plate shape,
when the surface of the clamping plate 81 is smoothed prior
to provision of the protruding portions 44, wvarious holes
and the protruding portion fixing recess portions,
polishing 1is easily conducted and high precision can be
secured.

In the clamping force-receiving portion 6b,
screws (unshown) are inserted into two screw holes and are
screwed into fixing screw holes on the clamping plate 81 so
as to be fixed to the clamping plate 8l. The screw hole is
structured such that the head of the screw can be housed
inside thereof. The clamping force-receiving portion 6b is
for receiving clamping force when the movable-side mold 1
and the stationary-side mold 2 are in closed state, and the

face opposed to the movable-side mold 1 constitutes the

parting face. The clamping force-receiving portion 6b has
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15 secured. In the clanping force-receiving portion
6b, screws (unshown) are inserted into two screw

hol es and are screwed into fixing screw holes on the
clanping plate 81 so as to be fixed to the cl anping
plate 81. The screw hole is 20 s4guctured such that
the head of the screw can be housed inside thereof.
The cl anpi ng force-receiving portion 6b is for

recei ving cl anping force when the novabl e-side nold 1

ang ghedst afiironer y- sheenmalyd 2 ef&qi nebose@d sqaf® bush 8 of
and the face opposed to the novable-side nold 1

Coﬂﬁéi&yéﬁﬁiﬁ@ef@?c@?f%b@@vﬁﬁ@egoIEQo%!@%pb&gthe movable-side
force-recelving portion 6b has 45 a guide pin 11,

WhiEhgi $ fhéheenbnkeatenguide ; BEsRo80h Afie teleaMRivA®1e-side
force-receiving portion 6a 0f the novable-side nold 1

whean & he §£§tﬁ89§éa'§5d§s”?tgdb% ﬁg%fdg'r"f%r”%%ﬁ't%?oﬁi‘iﬁ% both the

nold 1 are joined so as to be use posi ti oni ng

bog b hhe 5 fpl ﬂg'ro-g}%cﬂrn%” g-P9oR rtdzﬁgévmﬁéélo@%%ﬁeed with the

engaged with t recess portions (uns

Cai‘ééé(é%o grﬁgo%{sockuﬁhoﬁﬁae%%iEﬁé’”ic{égrité}e—fos_]min[g ‘Block 21

cavity-fo ock when 't cavity- torm-ng bl oc

”Df‘é‘fego%?tﬁgﬁi unc{@%é@f%y%%?r?li@gjn gﬁtf ngl?éntgﬁe cavity-

settin aces and e neans

PrELL 00 BRELLONS CAWNGSE 3%, | Nehle S8IRLTRET ace  10a.

the case 0 € novabl e~’si dé o 0
S SEERE  BEC NS SO e TN 518! RIS Sl ciing
pr@&@nérgnggiﬁgnéokgigkgsSgnsggtgéthg'in the same manner as
with the case of the movable-side mold.

Fig. 17A 1s a perspective view showing the
movable-side 'mold 1 and the stationary-side mold 2
according to the present embodiment in closed state. Fig.
17B is a schematic side view showing the movable-side mold
1l and the stationary-side mold 2 according to the present
embodiment in closed state. In both the molds 1, 2, the
clamping force-receiving portions 6a, 6B receive clamping
force in joined state, and both contact faces function as
parting faces. In the state where both the molds are
closed, a slim clearance 75 1is structured to be formed
between the cavity forming-side faces 3a and 2la of two
cavity-forming blocks 3 and 21. In the present embodiment,

since the cavity forming-side faces 3a, 2la of two cavity-

forming blocks 3, 21 are structured to be slightly lower
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15 17B is a schematic side view show ng the

novabl e-side nold 1 and the stationary-side nold 2

according to the present enbodinent in closed state.

In both the nolds 1, 2, the clanping force-receiving
portions 6a, 6B receive clanpingiéforce in joined

state, and both contact faces function as 20 parting

faces. In the state where both the nolds are closed,

a slimclearance 75 is structured to be forned

betheen thhe coptdyd f damengeSi dé ftaresc Bamaidg 2 farafe-receiving
two cavity-formng blocks 3 and 21. In the present

enpodt benk, 6asi Bbe dfhepay iyl d ordmgy sewledf gees 3de mounting
2la of two cavity 25 formng blocks 3, 21 are

stragkyr gd,t 01 bg, skhehtd yed Pavere 4655 thanckhedopposedboth the
face 6f of the clanping force-receiving portions 6a,

6bmef agaghe mpbenuhen viewed from the nmounting faces

7a, 10a, the clearance 75 is fornmed when both the

ol ds are jorReddifesdigiensi e Rief &Dgaghgacanee ®dy be any
may be any di nension which can prevent clanping force

of 4bRERsE1HE WRIES Lan? hredehel nai&xeIded @rddi€of both the
decorating film 13, and therefore the dinension D may

benoigs axanpl eroml BRIhg |deMi &l oh0 thite ddibSkpessgOokiim 13,
the decorating film13. 710 Fig. 17Cis a fragnentary

enéﬁ&g%ﬂe%%?%\%eeﬁﬁﬁie@%rﬁé’igw ef nfaiy?-bé]-j%of‘se%QRl e, almocst

in Fig 1 nolds are in7joined state, the

0/ UE: 208 o0 LR POEERpRas B A" 2EBAN 2 in 1.
Fig. 17C 1is a fragmentary —enlarged cross
sectional view of Fig. 17B. As shown in Fig. 17C, when the
molds are in joined state, the groove 28a and the pressing
portion 28b provided around the cavities 28, 58 of two
cavity-forming blocks 3, 21 are engaged with each other
with the decorating film 13 interposed in between, as a
result of which the decorating film i1is stretched by these
portions, resulting in elimination of wrinkles on the
decorating film. By injecting molten resin in this state,
it becomes possible to solve such problem as displacement
of design patterns due to the wrinkles on the film.
Although in the present embodiment, the cavity-
forming block is mounted on the mounting pertion through
engagdement of the protruding portion and the recess portion

without provision of the pockets on both the stationary-

side mold and the movable-side mold, it is possible, for
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cavity-formng blocks 3, 21 are engaged with each

other 15 with the decorating film 13 interposed in

between, as a result of which the decorating filmis
stretched by these portions, resulting in elimnation

of winkles on the decorating f41Tm By injecting

nmolten resin in this state, it becones possible to

sol ve such problem as displacenent 20 of design

patterns due to the winkles on the film Although in

t hexpmpsent temhed nentgld heichviat yodkermay dheckfi $he molds.
nmounted on the nounting portion through engagenent of

t hBopr ekangleg poEtkenoandytBedeeaess phoiinOdn Wildhouté may be
provi sion of the pockets on both the stationary 25

sideeivif avfibinetmexahliehside ABhEDliet-siigieparsidlshown in Fig.
for 47 exanple, to use a nold with a pocket as one of

the.nol ds. iEortexa! gotadstehaenany- ¢hde mekde$hotough not
in Fig. 16 may be wused in conbination with the

nmoyagterskde 1wl dnghowbaliinkkg. i®. ild peeterbeieoted jprov1de
that in this case, though not 5 clarified in the

dragteEss tb ?%eﬁéﬁﬁ%ﬁ%%fh@eﬁb@hﬂ%h RPleC RA% iR provided on
prevent interference with the clanps provi ded on

nMovAb! 8o$hHE0Bk e lmchly 1S to be noted that since the
nol ds according to the present enbodi nent has no

pocket into whigh thefesiord® +85af Elﬁgeaﬁhbnmbﬁ%s according

case of the prlor art, changes I n nunber or size of

nntgeghér%k ﬁt“@hﬁgdﬁﬁSnthgg EB'%%%k%% i3tld TR the nest

be manage y by preparing a new Cavity ornlng

bl pgk &3 fe NEGESSAL Y +HlTeRSLNS, £ WRhLe $ N6 ORI €~ changes in
number or size of molded articles which are to be molded at
a time can be managed only by preparing a new cavity-
forming block 3 of necessary dimensions, while the movable-
side mount 7 and the stationary-side mount 10 also can be
shared as standardized parts on other occasions of mold
assembly. More particularly, 1if explained with the
movable-side mount 7 as shown in Fig. 18A as example, on
the oppcsed face of the cramping plate of the movable-side
mount 7, screw holes 1b, lc are provided at the positions
corresponding to the through holes 3b of the cavity-forming
blocks 3 in a plurality of sizes, and if a small cavity-
forming block 1is used as shown in Fig. 18B, the block is
fixed with use o©of the screw hole lc. In this case, the

protruding portions 4 are provided at the positions close

to the center of the clamping plate, so that the protruding



10

15

20

25

side mount 7 and the stationary-side nount 10 al so can

be 15 shared as standardi zed parts on ot her occasions

of nold assenbly. Mre particularly, if explained

with the novabl e-side nmount 7 as shown in Fig. 18A as
exanple, on the opposed face of4d he cranpi ng pl ate of

t he novabl e-side nount 7, screw holes |Ib, Ic are

provi ded at the positions 20 corresponding to the

t hrough holes 3b of the cavity-formng blocks 3 in a
plpoatidysotasi pes,stantkedf ansmal lrgavit,y-if oratbBfes possible
bl ock is used as shown in Fig. 18B, the block is

fixed widdt usehefrtidie sceewwkahe lperkiBdihi sagase,rddiece the
protruding portions 4 are provided at the positions

clmseuacterihe €68tercohphhedclvanpi Reepbater sett.hat
the protruding 48 portions can be shared. As a result,

it becones ppsstkée, t nMBetnhshehher gdebieeny ﬁ%r%%@%n in Fig.
and reduce the nanufacturlng cost, conpared with the

prigt ard . pFUEiReR, @i P&t hpgonak greeye f‘h%easo§h0l¥l’{b cavity-
in Fig. 5 18Cis provided while on the back face of

t heo £V ybléa@mngab&iaﬁ&l%ora PEHELLRRBHPIALEHIWA) which can
(unshown) which can be fitted into the groove 4e is

prigyi dedy+ 89 that, regar d'ﬁ%%@é the size 19£owﬁed, S0 that

cavity-formng block 3, positioning of the plate an

the. bl pgkecan be aghi ewed, 1Q¢l ntﬁgd' m O d Hfing  block 3,

af orenenti oned effect, since the nol cor

(e fefeann oo %ﬁéaw%@nr’@@%&%ved-
unnecessary {9 Q&d%%ha“&oe @Hiau%tfmtmefnogioned effect, since
the molds according to the present embodiment have no
pocket into which the cavity-forming blocks 3, 21 are
fitted, it is unnecessary to do clearance adjustment for
alir wventilating or gas ventilating with respect to the
portions of the movable-side mount 7 and the stationary-
side mount 10 surrounding the cavity-forming blocks 3, 21.
As a result, it becomes possible to meet shorter delivery
periods and reduce the manufacturing cost, compared with
the prior art.

It is to be noted that fixing of the cavity-
forming blocks 3, 21 should preferably be conducted from
the cavity forming-side faces 3a, 21a of the cavity-forming
blocks, though it is also possible to conduct fixing
through screw fixing from the dieset side. In the case of

screw fixing from the cavity-forming side face, the cavity-



10

15

20

25

air ventilating or gas ventilating with respect to the

15 portions of the novabl e-side nount 7 and the

stationary- side nount 10 surrounding the

cavity-formng blocks 3, 21. As a result, it becones
possible to neet shorter deliveras periods and reduce

t he manuf acturing cost, conpared with the prior art.

20 It is to be noted that fixing of the cavity-

form ng bl ocks 3, 21 should preferably be conducted

frogiming Bavicky F orshngesSidesfagesegaratda offft erom the in-
cavity-formng blocks, though it is also possible to

cafsiugt ddogrg i dr apghrsetiewdy XuRdofihgmile diceeet that has
side. In the case of 25 screw fixing fromthe

cavédy- EOpRRE S d&-dfCene t BEvERYLEY rA9nGOrdlid PAOEK so that
3 can be easily separated off fromthe in- nold

d69%£a&hegnaﬁga%ﬂdﬁm$&hﬁgﬁgﬂa& bire 3¢ W tdhatyesh have been
been tightened fromthe cavity-form ng side face, so

thadquibe-clearipg andrRigt ©Ofod heADt Hee WAHGh method,

have been 5 requisites for in-nold decoration

engh ASRE | @Qsﬂﬁyhggme@%wwgeﬁ hxﬁﬁcg'ﬁgggggw th

hi gh preci sion: I's noted here that articles

to which an I’Egigon%ﬁggﬁcﬂé%i e TELAA LS aﬁf?ERUtl‘égbltS which an

W th use of t s according to the presen

enod) Jrqt éit%%%‘ija@i%efx{-?éﬁ%é 1% bgpggﬂ:éﬁﬁet%itﬁosﬁse of the

havi ng rel ativél'y I'ow product "sid as lI'ow as

10488 Esc ATy oET AL LORRHR BBESEGS appuna precerany
ﬁ;l%é‘dfaefg%f%%d Qthe{l'\{%ssee k\ll\altqitikneojj I.deelcaotria\}ei*ln lfolwIr rErion t?side walls
as low as 10mm or less in terms of the characteristics
including the steps of continuously feeding the printed or
otherwise worked decorating film into a meld, doing
injection molding with the decorating film laid along the
cavity configurations of the cavity-forming blocks 3, 21,
and integrating the printed layer or the like with the
molded article surface by resin pressure and heat in the
molding process. Therefore, it is often the case that the
resin pressure to be exerted in the opening/closing
direction of the movable-side mount 7 and the stationary-
side mount 10 is smaller within the cavity. Thus, under
such special conditions, even if the cavity~-forming blocks
3, 21 are set to the movable-side mount 7 and the

staticnary-side mount 10 without pocket machining, the

resin pressure can be countered by the strength of the
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injection nolding with the decorating filmlaid al ong
the 15 cavity configurations of the cavity-formng

bl ocks 3, 21, and integrating the printed |ayer or
the like with the nolded article surface by resin
pressure and heat in the noldi®g process. Therefore,
it is often the case that the resin pressure to be
exerted in the opening/closing 20 direction of the
novabl e-si de nount 7 and the stationary- side nount 10

| st yefomming bibeksayi dyd TDUsloHBdEmaksHghit practicable
special conditions, even if the cavity-form ng bl ocks

3, t@Ibwd Bd setcéd®s t eu fDyabl exsi gge "PHBLehtalfviRRion.
stationary-side nmount 10 wi t hout pocket machining, the

25 resin prepgifge£aN the cRURbEredhly LR taEngihceE orf the
the 50 cavity-form ng bl ocks 3 and 21 alone, 'making it

m@ﬁ%ﬂﬁiﬁ&efok@ebHEEgi@iﬁemygﬂ%ﬁgﬂg‘éékeGBh%ﬂ”Eﬁ@Pﬁolds for

i nvention. Further, the nu r and setting places o

t i~ BAIPEOGo F RF £6AT £SG BENG ROTL qgéqme&boﬂi the the side
[ e Ire

nmolds for 5 in-nold deCoration may set as requ

ongacdd bhe ghde Jaﬂﬁecﬁfiﬁoﬁﬁ%gcaﬁgg}fkgoriﬁ ng bl ggks p%:lrtly or

21 are partly or entirely expose and the "parting

| MIELE0 50 D BE0YRY e PRI TELERAS SOKE cre above-

PR BB koL U 101 ALY PEREL champing

T RSO ALL AN R e, B DEE LR S S S s, o e

\“¥§ﬂééﬂéfmhé¥§k Q§rticles, and so can be shared by other in-
mold decoration use molds.

Further, the clearance adjustment in the cavity-
forming blocks 2, 21 for air ventilating and gas
ventilating can be performed by adjusting the height of the
clamping force-receiving portions 6a, 6b. For example, the
clearance adjustment can be performed by polishing the
opposed face 6F or inserting a thin plate in between the
clamping force-receiving portions 6a, 6b and the clamping
plates 71, 8l when the clamping force-receiving portions 6a,
6b is fixed to the clamping plates 71, 81 with the screws.
Therefore, partial clearance adjustment is easily
achievable. As a result, it becomes possible to meet
shorter delivery periods and reduce the manufacturing cost,

compared with the prior art.

(Second Embodiment)
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ventilating can be perfornmed by adjusting the height

of the 15 clanping force-receiving portions 6a, 6b.

For exanple, the clearance adjustment can be

performed by polishing the opposed face 6F or

inserting a thin plate in betweerl the cl anping
force-receiving portions 6a, 6b and the cl anping

plates 71, 81 when the clanping force-receiving

portions 6a, 20 6b is fixed to the clanping plates 71,

81 with the sesewsptidherief ohew pgitvérl o eapanee for in-mold
adjustnent is easily achievable. As a result, it

begoresa possi Bkectaifgeto Shoyd@indleb iy YmPRE | Q@S t88dpresent
reduce the manufacturing cost, conpared with the
priv¥edfion25 (Second Enbodlnent) 51 Description is

now gi ven of nolds for in-nold decoration according

to a second wpbedi ment of- ﬂ@?dpﬁ%%%@atﬂcﬂlveﬂ@ionlo2 shown as
Mol ds for in-nmold decoration 101, 102 shown as 5 the

segands 80941 BRAbqk Reftd lnl%‘l%nd 1 3anci23Fft5e Egeaggl d%e molds

for use, for exanple, in the iI'n decorati ng

appaF ahys, showeilnfig 1, Wk Crlr@frfol%'rﬁgéggarc?ng apparatus

fulfill nol ding and decoratlon processes

Sidalaneoupt ¥ 2 UG 3§ rfa%eéﬂfm}?odsél%l{]apkﬁ%%ij?fiaﬁggding and

nmol ded articleé novab e-sid

Fi @ o b & rkﬂn %Io"ile ysffn&&:ﬁgﬁgguégg X ocks 1055:%%&% of a

23 are each c npose cavi ormn
h 1! f I,ng- cavitjes 1 13
iﬂ%%ﬂgﬁ%¥%%ga§%§§%§a gﬁéggi %&ﬁ%lﬁﬁser é%O%% %ﬁﬁh?g mold 101

1%&o&éoin Fig. 19 and a stationary-side mold 102 shown in
Fig. 23 are each composed of cavity-forming blocks 103, 131
having two pieces of molding-use cavities 128, 138 into
which a decorating film is inserted and mounts 107, 110
each for fixing two pieces of the cavity-forming blocks 103,
131.

In the molds 101, 102 according to the present
embodiment, such pockets for fitting the nests thereinto as
would be provided in the prior art are not provided in the
mounts while, instead, the mounts and the cavity-forming
blocks are positioned by protruding portions provided on
the mounts in their contact surfaces and recess portions
provided on the cavity-forming blocks in their contact
surfaces, and a plurality of clamping force-receiving
portions 112a, 112b integrated with the mounts 107, 110 are

set partly around the cavity-forming blocks.
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each for fixing two pieces of the cavity-form ng

bl ocks 103, 15 131. In the nolds 101, 102 according
to the present enbodinment, such pockets for fitting
the nests thereinto as would be provided in the prior
art are not provided in the now#ts while, instead,
the nmounts and the cavity-form ng 20 bl ocks are
positioned by protruding portions provided on the
nmounts in their contact surfaces and recess portions

provi ded on béeceaptliynf argri Agrbkockisvémn bfei th&oRbaeble-side
surfaces, and a plurality of clanping force-receiving

paidl®ns Ad2ghodd2bni piggr abednwi Fhgt heonoumt $ht0fovable-side
110 are 25 set partly around the cavity-form ng

blcks. 192, Descd | phir@RySokhisly WMk Of oBhe s positioned and
novabl e-side nold. As shown in Fig. 19 and Fig. 20,

| Nt 1ked oy adl fosheengnPhde 10374t Be ¢cavi hyvhelRiR4de mount 107
bl ock 103 is positioned and fixed on a nounting face

105 of atde-a0yabig=8i derAPUNLIAQ7 Bok¥ions 104 and recess
| ater-descri bed protruding portions 104 and recess

P +Onsnd 03050 anpi iﬁgc%b&%%eir%gqgg%timi% 112a are

are integrally formed aldong one si the ftace

0@&9§§§r$9&§hforﬁé§tEP?ﬁgyéﬁEdgigglEf EH%O%%E% Q?EQQEd to the

on the sane pl ane as nounti1 ng face a of

dhﬁ%%i&ﬁg}ngfdélﬁgﬁhn%f%%ffgég'ﬁgﬁﬁkéb gﬂﬁgtéém@ plane as

112a are provided so th elrr par aces are

o SOGHOHS g TR L6 AR 1002 OULRL 81 i
fif&?éétéé%gigigg %%EE?S%Q“HE&QQa&%@?&rgéfded so that their
parting faces are positioned outside the mounting face 107a
and outside a later-described passing region of the
decorating film 13 (see Fig. 22). The parting faces are
the faces which come into contact with the other mold when
the clamping force-receiving portions 112a are in Jjoined
state, and 1in this embodiment, the parting faces are
equivalent to opposed faces 112f of the clamping force-
receiving portions 112a.
Moreover, a clamp 109 for retaining the
decorating film is attached to the cavity-forming block 103.
In the dieset 107, as shown in Fig. 20, the face
opposed to the stationary-side mold 102 is entirely
smoothed, and a part of the opposed face functions as the

mounting face 107a of the cavity-forming block 103. Since

the mounting face 107a is present on the same plane as the
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the faces which conme into contact with the other nol.d

when 15 the clanping force-receiving portions 112a are

in joined state, and in this enbodinent, the parting

faces are equivalent to opposed faces 112f of the

clanping force- receiving portiofs 112a. Mreover, a

clanmp 109 for retaining the 20 decorating filmis

attached to the cavity-formng block 103. In the

di eset 107, as shown in Fig. 20, the face opposed to
th?aééabb?Bééﬁ'%bQQﬂﬂP|§k§%¥bﬂ§k§5§i£@|ﬂolénﬁgﬁbe%ﬂmothing of

and a part of the opposed face functions as the

MOPRE | RGuHhRee ol A Of chhepeaydiy fudmiNg bhoskn Qé't§g entire

Since 25 the mounting %ace 107a i s present on t%e sa

ﬁgﬁgﬁoéédtEgcéstkﬁgﬁggﬁpt qgltfhér@gﬁ#é@&°f§&¥'§kﬂ%r than the

( 102, snoot hi ( e npunti ace can be
LR EEh Y TR A0 RROS LA S120us smoothins
j nj f b, i ¢h I :
b0 Bt R PRI A vt i "GP BrkBlSagn.  on e

P 6L PRy ST R oarasioMDr 8P Badng 2ner trge 194 provided
cobr eGP he g arbee T0s Wiy BT erdSbr AL baen e mounting
TOR0S L RERaET: I dBREt it FoRvbRYwRiER wh(® begi g8F engasing
el 153 SRGDS, L B VL s o
Eg@ﬁ%;giﬁéﬂﬁﬁbggﬁgglgggbr?gkkgntg% g%%%hf%%%lo%et%%ven later.
As described later, in the cavity~forming block

103, the cavity 128 is provided on the cavity forming-side
face 103a, while the back face of the cavity forming-side
face 103a is structured to be =smooth and is brought into
contact with the mounting face 107a when the cavity-forming
block 103 is mounted on the dieset 107. Mounting of the
cavity-forming block 103 on the dieset 107 can be easily
performed by using mounting members 123 provided on the
back face of the cavity-forming block 103 as a guide. The
mounting member 123 is, as shown in Fig. 21, a columnar
rod-like member, which is fixed to the back face of the
cavity-forming block by a screw 110a. The mounting member
123 goes through a through hole 111 provided on the dieset

107 and reaches the movable plate 201 of the in-mold

decorating apparatus to be fixed thereon.
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face 103a is structured to be snooth and i s brought

into 15 contact with the nounting face 107a when the
cavity-formng block 103 is nmounted on the dieset

107. Mounting of the cavity-form ng block 103 on the

di eset 107 can be easily perfori®ed by using nounting

menbers 123 provided on the back face of the

cavity-form ng block 103 as a guide. The 20 nounting

menber 123 is, as shown in Fig. 21, a col umar

rod-1ike nmenber onehi ebides faxedalenighethacksiacte efide of the
the cavity-formng block by a screw 110a. - The
nmodiat 1 tg- fenherg 123cgoesos hr abghrea dheogghhvielei 14do coolant
provided on the dieset 107 and reaches the novabl e

pl aéed 20drof theci wniBhdardSceasecabingoappar Feeslelr0 203 to be
be fixed thereon. 54 On one side face along the short

si deoDéd tfieows avht ¥1 §0r ohNgcbhoektl@3ngt Bake *@ ant flow line
provided two cool ant feed ports 140C which are

connest gl w0 the1deederacd03110ba 40c09t6¢i 888 WM HdYein.  When
Fig. 20, constituting one coolant flow line 5 through

a:@@@ﬁ@ﬁﬁgfSﬁdthEn%a¥{QPﬂ&QMﬁﬁ tes@l M o¥es conducted, the
nmounting of the cavity-form ng bl ock 103 is conduct ed,

th@avf?%ifarﬁ9ﬁ&1Bgogk0§5319§ Esnaeneeet ed t@et Feeder 203 via
feeder 203 via "through holes 112c provided on the

cl aphAgh f195 £82 T BL8EL VLG 1 BOR bAN 1281 skl o
| S 2 EEE OB LA 5 O eceivin

il g:?&;l[ﬁe‘il%'.y ot hescqy tye oy '£9tﬁ%ggf<i&0%ﬁiﬁérgzo, the

ot ustration is onmtted. The clanp whi c
ggcgaé;%@% | BeBR0-1420b ! gglogg'sd PR, H800r3h 1 8L 1R 18n80 cavity-
forming block 103, and other illustration is omitted.

The clamp 109, which is as shown in Fig. 20 to
held the decorating film 13 so as to press the decorating
film 13 onto the cavity forming-side face 103a of the
cavity-forming block 103, is composed of a film pressing
portion 109b having a through portion 102a for inserting
the cavity-forming block of the stationary-side mold into
the plate-shaped member and four through portions 129 each
hung vertically from the vicinity of corner portions of the
film pressing portion 109b. The through portions 129 are
inserted into c¢lamp through holes 130 provided on the
clamping force-receiving portions 112a on the dieset 107.
The dieset 7 is equipped with a c¢lamp moving mechanism

{unshown} connected to the through portions 129 inserted

into the clamp insertion holes 130 for moving the clamp 109
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film13 onto the cavity form ng-side face 103a of the

15 cavity-form ng block 103, is conposed of a film

pressing portion 109b having a through portion 109a

for inserting the cavity-form ng block of the
stationary-side nold into the piate-shaped nenber and

four through portions 129 each hung vertically from

the vicinity of corner portions of the 20 film

pressing portion 109b. The through portions 129 are

I nsert eddi ndowel,aned hridugh hoéesnid6n pr anddedetraishe of the
clanping force-receiving portions 112a on the dieset
10decofheidgeselim’ das QUi ppet-ied @ G6bagpdMmavivig movement of
mechani sm (unshown) connected to the through portions
128héenseaingd 129 .i ntint BReCckarR igtseftd oo h@beactdldiay to the
nmovi ng the clanp 109 55 up and down, so that retention
angreebeasentfodibtentdecanahi nthd i Emuagan e skt ahgebdYup, the
up and down novenent of the clanp 109. In the case of

thgegBLE8iAGCERALNA 3 O § hee 1 BEEERN r@MDGH BN am¥h€09 and can
the clanp 109 is noved up, the 5 decorating film13 is

rebgageeeldr oM t RReCl My 1021 ANkh calrebeiBRYEdHdYde when the
| ongi tudi nal direction,” whereas when the clanmp 109 is

oy egngowdp thendeed Adig fihd d8chSaPLLsSed1mbY 3t h& pressed
cavity form ng-side face 103a so that the position 1Is

repai ped. cHYiAS, SHOWRi Ao £l Ge 20cel N@caVId Y ' {t
g B8, YAy ongh blgtg-‘gﬁapgﬁeapt 39 eéiaﬁ‘%%”?m position
smptl Lhiekpgss in its center portion, with one flat

face being the cavity formng-side face 103a on which

the cavity lﬁg Eﬁo&ﬁrﬁﬁdFig. 20, the cavity-forming block 103
is a flat plate-shaped article having a small thickness in
its center portion, with one flat face being the cavity
forming-side face 103a on which the cavity 128 is formed
and the other flat face constituting a fixing face when the
cavity-forming block 103 is mounted on the mount face of
dieset.

The fixing face has recess portions 105 which
engage with protruding portions 104 provided on the
mounting face 107a of the dieset 107 for positioning the
cavity-forming block on the mounting face 107a. The recess
portions 105 are formed into a long hole which is long in
radiating direction from a center portion of the cavity-
forming block.

As shown in Fig. 20, the movable-side mount 7 has

a connecting portion 172 for fixing the dieset 7 to the
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and the other flat face constituting a fixing face

when the 15 cavity-form ng block 103 is nounted on the

nmount face of dieset. The fixing face has recess

portions 105 which engage with protrudi ng portions

104 provided on the nounting fae® 107a of the dieset

107 for positioning the 20 cavity-form ng bl ock on the
nounting face 107a. The recess portions 105 are

formed into a long hole which is long in radiating

dimevébda blamea2o0dntef fiostinrmoidt Hecoavttiyyg bopdmdus 200,
bl ock. As shown in Fig. 20, the novabl e-side nount 7

has 2ZbvabtdeysEeld ngepamnbiag 1R 1 fixing gdriteridiec@Bet on  the
7 to the 56 novable plate 201 of the in-nold

deconnatttgngpppbattisn200,72,a &ﬁﬂab!r%z:%iaﬂ%u_@a&npi?’éﬁallelepiped
plate 171 provided on the connecting portion 172, and

r eptapguliangppbakhehepilmed £d¥ Oﬁééldiﬂgpﬁgﬂ.tﬁ.@ﬂin%o‘i:a? cavity-

for use in positioning the cavity 5 form ng bl ock.

t heo £0NAGCHIIREKNON t RN thE2 c RN Boo 91 cA D872, mechanisms
cavity-formng bl ock 103 and the clanp 109 are

noEpE ebheAndadh theasknpalt Viotke 1 WAMHADUHY clamp 109 are
mechani sm for nbving thé clanp up and down as

degsenhbed, ahove 46 1LY §ed-+ 10rAShahQwnidd £48indOmechanism
the clanping plate 171 is™ conposed of: the clanping

ifgf(gﬁ- ERGAINY neheoré%&? &%Z%r\{@i angf St ey above is
grally and provided al bng oppose
provided.

As shown in Fig. 20, the clamping plate 171 is
composed of: the clamping force-receiving portions 112a
which are structured integrally and provided along opposed
sides; the mounting face 107a which is interposed in
between the clamping force-receiving portions 112a, which
is the face opposed to the stationary-side mold, and which
is for fixing the cavity-forming block; and the smoothing
face 107b. The mounting face 107a of the cavity-forming
block and the smoothing face 107b are smoothed as described
above. On the opposed face, there are provided fixing
through holes 111 for the cavity-forming block 103, and
protruding portion fixing recess portions {unshown) for
fixing the protruding portions 104. Since a pair of
opposed sides are formed into a plate shape on the opposed

face, smoothing the surface of the clamping plate 171 prior

to provision of the protruding portions 104, various holes
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sides; the nmounting face 107a which is interposed in

bet ween the cl anping force-receiving portions 112a,

which 15 is the face opposed to the stationary-side

nol d, and which is for fixing the cavity-form ng

bl ock; and the snoothing face 1O7b. The nounting face

107a of the cavity-formng block and the snoothing

face 107b are snoothed as descri bed above. On the

opposed face, there are provided fixing 20 through

holes 14ddf othé hepmatidid@r nbdwet IoCcki ibihg antkcess portions
protrudi ng portion fixing recess portions (unshown)

foallbwxi pgltibRipgottoUdaNRoI1y 0Pendldte® BEE AiRM forecision
of opposed sides are forned into a plate shape on the

opposed skageedsnoot hing the surface of the cl anping
plate 171 prior 25 to provision of the protruding

portions 104Th¥acilangihgl %r%%—klekeamﬁiﬂdﬁep&f@léﬂdumga is for
portion fixing recess portions allows polishing to be

eapbtyiconguetedpand Mahregi 8hopppbache %ffﬁzf which is
The cl anping force-receiving portlon 112a is for

resgl ¢heg §1c?érpbﬁlgo§é’&c%obytl§é‘ QpResedat-ace 151%2fm hChen the
is on the side opposed to the stationary-side nold

Whes shee- 80§ abke1 i 46 1My @ea@ga{%ar -side g\olﬁ 102 are

stationary-side nold 102 are 1n jolned state

Opp@sfglﬁégesf‘:ég@ 112§ ERQSB %Hééa—sﬁgg ?%FZ—EI rig.sza%%'nstltutes

The ¢ anplng orce-recelving portion a has

gUﬂ&‘j@ ’f%ieCh ' gsegl% f)llq ffe SI {kgnl%lportlon

statlonary S|de mol d 10 and t

mef‘ZQohgst I'};le :5@:[(95’ B{lghj (ildbed wl%?é}@o!%r uéel'l'? JQ; f’ln%losq_tlonlng

the stationary-side mold 102 and the movable-side mold 101
when both the molds are Fjoined. Morecover, the clamping
force-receiving portion 112a has a notch provided in =a
middle portion for decreasing an area in contact with the
cavity-forming block.

The protruding portions 104 are engaged with the
recess portions 105 of the cavity-forming block 103 for
positioning the cavity-forming block when the cavity—
forming block is mounted on the mounting face 7a. As shown
in Fig. 20, the protruding portion 104 is fixed by the
screw 14 in the state that its lower portion is fitted into
the protruding portion fixing recess portion of the
clamping plate 171 (see Fig. 21). When the cavity-forming
block 103 1is mounted on the mounting face 107a, the

protruding portion 104 is fitted into the recess portion
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force-receiving portion 112a has a notch provided in a

m ddl e portion for decreasing an area in contact with

the 15 cavity-form ng bl ock. The protrudi ng portions

104 are engaged with the recess portions 105 of the
cavity-form ng block 103 for podsitioning the

cavity-form ng bl ock when the cavity- formng block is
nount ed on the nmounting face 7a. As shown 20 in Fig.

20, the protruding portion 104 is fixed by the screw

141P0h oife Shat eavhay-ifosmiowerbhocki obyi swifidit edobatooning of
the protruding portion fixing recess portion of the
clhaophnglpl ateviiy-Eserikigg.bRIJk Vhen the mounting face- are
cavity-formng block 103 is nounted on the nmounting

f ageh16Vad.t heAR5 tpriat rpwimg, pahki etdOing spilatkedf both the
into the recess portion 58 105 of the cavity-formng

bl bt&¢ckbyawti chthposirtawrtiingy of fadet higheadjusted so that a
cavity-form ng bl ock and the nounting face are

achberyedudMhal hiextpairndl fheeseif | bepl@emidiigt hpbheion 144
bl ock and the nounting face is adjusted so that a 5

| oagit udilpakiexicanradl ifrace ol thecpretfr vHengepesk @drtion are
144 and a longitudinal internal face of the recess

pofhi eBndBet WiteORAG OMHdYr caghdOLbRE, caBdradle is provided
cl earance is provided between two short-side side

f agesweent hab drdiacermnt sofe the WY | POl kbIRcement of
due to thermal expansion and 10 shrinkage of the nolds

i nth@e MRh@itAG Pl EESSt LD bBuedi M shigdrmii 9. e2ah8ion and
a plane view show ng the novabl e-si de
shrinkage of the molds in the molding process can be
diminished.

Fig. 22 is a plane view showing the movable-side
mold of Fig. 19. As shown in Fig. 22, although a part of
the side face of the cavity-forming block is in contact
with the clamping force-receiving portions 112a, most parts
of the side face are exposed. Since the side faces are
exposed, the side faces of the cavity-forming block are in
contact with air, which hinders heat conduction from the
sides faces to the peripheries, thereby allowing thermal
efficiency of the molds to be enhanced. As a result, the
molding cycle can be shortened, and the mass-productivity
is improved. Also, since temperature control of the molds

becomes easier to do, there are involved less influences on

the fluidization, solidification, shrinkage, crystallization,

and the like of the molten resin material, so that decorated
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nmold of Fig. 19. As shown in Fig. 22, although a part

of the side face of the cavity-formng block is in

contact 15 with the clanping force-receiving portions

112a, nost parts of the side face are exposed. Since

the side faces are exposed, theé%ide faces of the
cavity-formng block are in contact with air, which

hi nders heat conduction fromthe sides faces to the

peri pheries, thereby allow ng thermal 20 efficiency of

t reo Ik dlsarbibgesnkancést Mesnafsesutréd thablyowdithgut causing
cycle can be shortened, and the mass-productivity is

I Mravecendd sof suate defimedatitre cont shkinkatbe makdsage, and
becones easier to do, there are involved | ess

I nfdreimes opintBethéusdizarkeas aeki dixbogatl @d, be in contact
shrinkage, crystallization, 25 and the |ike of the

nmobiteh Besin st allisSathat ddecagatiett 59 Aokdedilating and
articles can be manufactured stably w thout causing

OCgK I engen ©f 1 Stioly defurmat ivs agcistuvdikage, s MRJWBdRE, stable
and torsion. Since the side faces are exposed to be

| maontastur g h & 1, ddedhisehar ag did NnGdthe@ld  without
ventilating and 5 gas ventilating can be achieved,

ald et abbe gaBMBhags UbknGrehrtBe decamat %d@y.ﬂ%@ molded
articles wthout™ occurrence of gas burns or wi nkl

onpithe-tdecorat ede 1Pl dgd cakhikekBscasoeld1 8% contact failure
occurrence of close contact failure between the

deconadna-Hd |dad3-and 4 he 1plide n%ft*dh‘“e' %m% _articles.

Mor eover, since the redion t roug whi ch t

decor ati ng fjghm ddepasses, does, ot Ioevg%ép tVMxtcth}}hewhich the

decorating film 13 passes does not overlap with the
clamping force-receiving portions 112z, the clamping force
is not exerted on the decorating film when both the molds
are closed.

Description is now given of the stationary-side
mold 102. As shown in Fig. 23, in the stationary-side mold
102, the cavity-forming block 131 1is positioned and fixed
on a mounting face (unshown) of a stationary-side mount 110
by later-described protruding portions 144 and recess
portions. Clamping force-receiving portions 112b are
integrally formed along opposed sides of the face opposed
fo the stationary-side mold, the face being on the same
plane as the mounting face of the dieset 110. The clamping
force-receiving portions 112b are provided so that their

parting faces are positioned outside the mounting face and
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cl anpi ng force-receiving portions 112a, the clanping

force is not exerted on the decorating filmwhen both

the nolds are closed. Description is now given of the
stationary-side nold 102. As shown in Fig. 23, in the
stationary-side nmold 102, the aavity-form ng bl ock

131 is positioned and fixed on a nounting face

(unshown) of a stationary-side nount 110 by

| at er - descri bed protrudi ng portions 144 and recess 20
posttOnSe €hanpeogrboifg- FECRI YBNGopaktioprRs Whéh &he movable-
integrally formed al ong opposed sides of the face

opPDIednol@ tbhecsbakionariespderibydraihe haee thel Mhces which
on the sane plane as the nounting face of the dieset

118emd he r@lanpbAgact OMGEH eERE VidthdiOr hb PAS whik2D 8h€ clamping
provided so that their 25 parting faces are positioned

0Uf§t@@~f@§eﬂ§9ﬂ% Rpriracesan 8D gutsiide 4di®ed state, and in
decorating fil 3 positioned when the novabl e- side

motiis &hi9sgdmedRe PRRLI NgtacRY akgalhe %%%esé@wﬂyélent to

cone into contact with the other noid when ft

é?%%@@d fQ&é@ i@ﬁ%'ME”QhQOE&h&ﬁ%n&l%%r%%erb%eh%h%%dportlons
and In his enbodi nent, thé parting faces are

eqyiyglent to opposed faces 112f of the cl anpi ng
force-receiving portions 112b. In the dieset 110, as

shown in Fi gzn2%8elgl§es%%e11%pp0assedsﬁaagggn Fig, 23, the face

movabl e- si de” nol S entlﬂely snoot

PaukpledlodRUGS S AN QIO 0%, 30 S TRUSLLEA smooches,
nngﬁéiggpart of the opposed face functions as the mounting
face of the cavity-forming block 131. Since the mounting
face 1s present on the same plane as the face opposed to
the movable-side mold 101, smocthing of the mounting face
can be achieved by smoothing the entire opposed face
together with the opposed face other than the mounting face
(smoothing face 110b), which allows smoothing to be
conducted with ease and with high precision. On the
mounting face, there are provided protruding portions 144
for determining the mounting position of the cavity-forming
bleck 131 and for engaging both the mounting face and the
cavity-forming block. Since the provided protruding
portions 144 share the same function as the protruding
portions 104 of the movable-side mold, the description

thereof is omitted.

As described later, 1in the cavity-forming block
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face is present on the sane plane as the face opposed

to the novable-side nold 101, snoothing of the

nmounting face can be achieved by snobothing the entire
opposed face 15 together with the opposed face other

than the nmounting face (snoothiglg face 110b), which

all ows snoothing to be conducted with ease and with

hi gh precision. On the nounting face, there are

provi ded protruding portions 144 for determning the

moldt i nghpostavony ofl 38hd scavidyidfledmiong 20chbrdbtk E3rming-side
and for engagi ng both the nounting face and the

cabVaty- fl8im, ngvhallecktheSi haekt Heqer avi delde peatriagi f@rming-side
portions 144 share the sane function as the protruding
pofdacend31@4 i sheuoouabletsi des mehdothhandests | pkbaght into
thereof is omtted. 25 As described later, in the

cavdtyad or miigh bltdek @buh3lingt h€aeavided3&He cavity-forming
provi ded on a cavity form ng-side face 131la, while

t hel dakk 18ace ofmb et €avohy Hray niingsst de1of acardidd@ing of the
structured to be snmooth and is brought into contact

Wi ¢dvibe- rorit hggbllaee whan drheckavaiysdOrmogis beeekrmed by
131 is nounted on the dieset 110. Munting of the

caysingf @olmd iy ofkndétsOnprdda dlieseh kHe iBack face of the
perfornmed by wusing nounting nmenbers provided on the

ba@éﬁviﬁyef@fmﬂ‘i? oea¥kt ysions Rgthl eek #3¥aB3WitiBet B®14 101.
novabl e-si de nold 101. As shown in Fig. 23, the

cavity-formng bhogk 131rid0 bs, arhbab phalershaRed block 131

article having a large thickness in its center

pord i @ne1 Wkt B1QRR fhabfAch PRING AR SRVt Yarge thickness in
its center portion, with one flat face being the cavity
forming-side face 131la on which the cavity 138 is formed
and the other flat face constituting a fixing face when the
cavity-forming block is mounted on the mount face of dieset.

The fixing face has recess portions which engage
with protruding portions 144 provided on the mounting face
of the dieset 110 for positioning the cavity-forming block
on the mounting face.

A broad thick portion of the cavity forming-side
face 131a is formed into a shape which is fitted intc the
through portion 10%9a of the clamp 109 when both the molds
are jolned. Further, there is provided a spure for sending

molten resin injected from the injection nozzle 205 of the

in-mold decorating apparatus 200 into the cavity 138.

The stationary-side mount 110 has a connecting
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form ng-side face 131a on which the cavity 138 is

formed and the other flat face constituting a fixing

face when the cavity-form ng block is nounted on the

nount face of dieset. 15 The fixing face has recess

portions which engage with protéZudi ng portions 144

provi ded on the nounting face of the dieset 110 for
positioning the cavity-form ng block on the nounting

face. A broad thick portion of the cavity form ng-side
20pdaceod 3182 sfdor Med ingt otlee shapeseawhi Thoi $of ithedstationary
into the through portion 109a of the clanp 109 when

batlatde 2k dsof artthg oiimetho leur theenratiere apparaduded 200, a
a spure for sending nolten resin injected fromthe

I mecib be-a0de| el2nping phete N-9ilwrceodedt omgthe connecting
apparatus 200 into the cavity 138. 25 The

stediohaniy- 58Ee manat td40tbAagudaconpeckinglépipentti protruding
182 for fixing the dieset 110 to the stationary plate
202-0f i bhe imaolrdrdegerat ing mppat ntn@0Ghed cavity-forming
novabl e- si de cl anping plate 181 provided on the

CONEOEk i N@1.pOr trhen dSZne@thg egbahdwnaris2 has a connecting
paral | el epi ped protruding 5 portions 144 for use in

POsé 1 OND NGuhBBoRAY | b¥olonaHNENn Bteckatilfatheto be connected
connecting portion 182 has a connecting hole 10

(upsheme) npr oyt dedsonott snhagkifigchot echereannect ed
to the nozzle 205 for injecting nolten resin. As shown

in Fig. 23, pheselampifng phgteshdl ige 202mpAROSEA A 181 is

the clanping force-receiving portions 112b "which are

StEehosed 19K 0hAld Vo 8BApPRYVI f8A- &l PBG: PPPOSEGbortions 112b
which are structured integrally and provided along opposed
sides; the mounting face 107 (unshown) which is interposed
in between the c¢lamping force-receiving portions 112a,
which is the face opposed to the stationary-side mold, and
which 1is for fixing the cavity-forming block; and the
smoothing face 110b. On the opposed face, there are
provided fixing through holes for the cavity-forming block
131, and protruding portion fixing recess portions for
fixing the protruding portions 144 (both unshown). Since a
pair of opposed sides are formed into a plate shape on the
opposed face, smoothing the surface of the clamping plate
181 prior to provision of the protruding portions 144,
various holes and the protruding portion fixing recess

portions allows polishing to be easily conducted and high

precision to be secured.
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sides; the nounting face 107 (unshown) which is

interposed in between the clanping force-receiving

portions 112a, which is the face opposed to the
stationary-side nmold, and 15 which is for fixing the
cavity-formng bl ock; and the &mothing face 110b. On

t he opposed face, there are provided fixing through

holes for the cavity-formng block 131, and

protrudi ng portion fixing recess portions for fixing

t he protrudi Dhepeltmnpis gl 44 rdestdedasisnawn)poStNee 8128 is for
pai r of opposed sides are fornmed into a plate shape on

t heecoppongd cfllaaeingnfidian oy hensuwpbasedffdde 112f which is
cl anping plate 181 prior to provision of the

Profr wiiengs iy t bpPSsddato Viamd OBsalebaargndilRe mold when the
protrudi ng portion fixing recess portions allows

pohd b Ng-§ 0dbensasi hy1cepduciied angh hbBhry28ide mold 102 are
precision to be secured. 63 The cl anpi ng

forge; s e68HVERIL BN thntRQZQpFésESLSiﬂ%CQ!a\éien_ngf constitutes
cl anmpi ng force by an opposed face 112f which is on

thensi dareppesethdo, t heostaticanaryssiges mbg wheh £bgvided on
novabl e-si de 'nold 101 and the stationary-side nold 102

argnd idpgidied rslat eg1ard fhe Wsa'ﬂpgesgacgslé%f prevent

constitutes the parting face. Mreover, notches 1

ar £, P& PYE FEH-ON, £t F&%eom%%g;d ﬁ@%ﬂlgﬂefﬁavsi%gsclggﬁtehémld 101

SO as to prevent interferénce of the clanp

moyabl, e-side ymlid }n%(])LdsV‘hSQe_t hgo%&ﬁ, nol ﬁﬁ%r ﬁ:a]jsa%ﬁq‘pg force-

The cl anping force recel ving portion
QU 43 o ONA, Lo TLLCY gLOLD IR BH:°IEh s cistes
inte the guide bush 106 of the clamping force-receiving
portion 112b of the movable-side mold 101 when the
stationary-side mold 102 is Jjoined with the movable-side
mold 101 so as to be used for positioning both the molds.
The protruding portions 144 are engaged with the recess
portions (unshown) of the cavity-forming block 131 for
positioning the cavity-forming block when the cavity-
forming block is mounted on the mounting face. Adjustment
of the setting places and the means for fixing the
protruding portions can be set as in the same manner as
with the case of the movable-side mold.
In both the molds 101, 102, the clamping force-
receiving portions 112a, 112B receive c¢lamping force in

joined state, and both contact faces 112f function as

parting faces. In the state where both the molds are
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portion 112b of the novabl e-side nold 101 when the
stationary-side nold 102 is joined with the

novabl e-side nold 101 so as to be used for

posi tioning both the nolds. 15 The protrudi ng portions

144 are engaged with the recess %4porti ons (unshown) of

the cavity-formng block 131 for positioning the
cavity-form ng bl ock when the cavity- form ng block is
nount ed on the nmounting face. Adjustnent of the

setlosed pl aweshangresente ambddimdrnitki nghe her@@d thick portion
protrudi ng portions can be set as in the sane manner

asof vtlid theitgsdoaininhe sioeabiazesi elarodd. the batvhty-forming
the nolds 101, 102, the clanping force- receiving

pdslocins dfl 2echel 128 ateiceiarey-cd iahgpi nep fobr des | fij@chednto the
state, and both contact faces 112f function as 25

parkisgot asestidn 1beasbat ehwheiampot b9t hendokdsldmeclearance
64 closed, in the present enbodi nent, the broad thick

pord i shruetutbe eavidky forMddpstwieen acke 134810 tfheming-side
cavity-formng block of the stationary-side nold is

fitiesk i nRoat hd t DEOHOR fPOtd 00a¥0Rg-@briAagCIErks 121 and
109, and a slimclearance 5 is structured to be forned
betyeen t hehLadinedHrdh NG S1 de f aCREAAle ams 1%y be any
of two cavity-formng blocks 121 and 131. The

di difeh S1of el eahangee¥dn oy Ny Go¥RRSI 8F both the
whi ch can prevent clanping force of both the nvolds

1Qdo1d921 61 0m bei PP-R*¥BEERE BReEBEAUBROLALI BECchraMidd, film 13,
10 and therefore the dinension may be, for exanple,

?! %E?tl gpie@%rfbir‘ém the (G diliiNeRsyolnd he rdecofaimfile, almost
identical to the thickness of the decorating film 13.
Although in the present embodiment, the cavity-
forming block is mounted on the mounting portion through
engagement of the protruding portion and the recess portion
without provision of the pockets on both the stationary-
side mold and the movable-side mold, it is possible, for
example, to use a mold with a pocket as one of the molds.
In addition to the aforementioned effect, since
the molds according to the present embodiment have no
pbcket into which the cavity-forming blocks 121, 131 are
fitted, it is unnecessary to do clearance adjustment for
air ventilating or gas wventilating with respect to the
portions of the movable-side mount 107 and the stationary-

side mount 110 surrounding the cavity-forming blocks 121,

131. As a result, it becomes possible to meet shorter
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Al t hough in the present enbodinment, the cavity form ng
bl ock is nounted on the nounting portion through
engagenment of the protruding portion and the recess
portion 15 without provision of the pockets on both
the stationary side nold and the5mvabl e-side nold, it
is possible, for exanple, to use a nold with a pocket
as one of the nmolds. |In addition to the

af orenenti oned effect, since the nolds according to

t hée piesent eebladidentam@veraducd0 paeketmanthdavwbiiehng cost,
the cavity-form ng bl ocks 121, 131 are fitted, it is

un@@@pgﬁgdywiahdghglpaﬁg@cg;@djustnent for air
ventilating or gas ventilating with respect to the

portions of thejpovabka- sede mBdAt mbQdeandrith@les to which an
stationary- side nount 110 surrounding the

Camhiyo 10T et rRaeks Acdnodd i@lagﬁiléabﬁtﬁmvﬁltﬂt use of the
beconmes possible to neet shorter 65 delivery periods

aﬂﬂaLﬁguééc@9§lﬂ@nﬁéa%h%rb&%s%%%ten&ﬁgﬁﬁéh%déﬁdﬂlérﬁ%eferably
prior art. is"noted here that nolded articles to

V\'ﬂbé?haﬁﬁ‘lléd‘ 1ol choecoration fethod,d s, appl ical & Ndile walls

use of the 5 nolds according to the present

embodidmis SB?”'ghQrE%ﬁ%fﬁ%ﬁ%f¥%€¥H§' %ﬁ 1%dﬁ%%sethe fsteps of

havi ng relatlvely l'ow product si terns

t hey ehay # géédiﬂ | udipg é%%ﬁ%égm Qf otherw1§e worked

cont 1 nuous Ing the print or ot herwi se worke

d%%?&?é gﬁ Eflhnﬁﬁt%'gﬂﬁo}go'ﬁglh. '%ﬁ fE%dhggdlng wlth

10 the decorafing filmTald alo g

ag%ﬁ éé%f E§n8fﬁliﬂelg§&|EXORSrghggcgb9%§sc%%%idﬁ%&tlons of

egra
the cavity-forming blocks 121, 131, and integrating the

printed layer or the like with the molded article surface
by resin pressure and heat in the molding process. In the
molds according to the present invention, three side faces
of the cavity-forming block are in contact with other
members, which makes it possible to set the height of the
product side walls at as high as about 15mm.

It should Dbe understood that the present
invention is not limited to the embodiments disclosed and
can be embodied in various forms. Although peositioning is
achieved when both the molds are Jjoined by providing the
guide bush on the movable-side mold and the guide pin on
the stationary-side mold, it is also possible to reverse
the combination, that is, the guide pin being provided on

the movable-side mold and the guide bush being provided on
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printed layer or the like with the nolded article

surface by resin pressure and heat in the nol ding

process. In the nolds according to the present

invention, three side faces 15 of the cavity-form ng

bl ock are in contact with other 66renbers, which nmakes

it possible to set the height of the product side

wal | s at as high as about 15nm It shoul d be

understood that the present invention is not limted

t othkRestabodnaentsidesmodsed and 20 can be enbodi ed

in various fornms. Although positioning is achieved

when bot h t heumbhds, argffet nethebympunvidgngfddes Jgui,deida and
bush on the novabl e-side nold and the guide pin on

t he03thabirenamoctirted MotHerét mby @leSs pfOSSddd ech0the smoothing
reverse the conbination, that is, the guide pin being
proscded7pn 29t ha omy abh@- 51 0le, NBtHeandletbe rguititring opposed
bush bei ng provided on 66 the stationary-side nold.
Furtbek, wal EBr akBe 18Rt ithanf &6es opposbla fads ¥ and 112f of
are snoot hed, there may be provided on the snoothing

f aggs %Qam%@hg ¥ cand iR n Pihert TberBefaviBded from the

opposed 5 taces which are | ower than the opposed faces

6f manftidgl ffced hescl@pi ﬁﬁvﬁ@?(cﬁb'kﬁ{i%igwﬁgo@ﬁét 119NSthe sate
when viewed fromthe nounting faces of the

cavhhy- febhngthkocks 1R theesalginkhat bothHde MR ers are

are joined. Other nenbers are exenplified by, for

exarphgi i i Block, Whi £ coesdid,0 10 gepLact Mith alomes into

| east a part of ¥he side faces of a cavity- formng

bl e6Kt28R0wi PR BLOGKAERY 5PB3EM UGt VER JiLHAY of a cavity-
forming block, and the block may be structured integrally
with the clamping force-receiving portions (6a, 6b).

It is to be understood that among  the
aforementioned wvarious embodiments, arbitrary embodiments
may be properly combined so as to achieve the effects
possessed by each embodiment.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to Dbe noted that various changes and modifications are
apparent to those skilled in the art. Such changes and

modifications are to be understood as included within the

scope of the present invention as defined by the appended

claims unless they depart therefrom.
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with the clanping force-receiving portions (6a, 6b).

It is to be understood that anong the af orenenti oned
vari ous enbodi ments, arbitrary enbodi nents 15 may be
properly conbined so as to achieve the effects
possessed by each enbodi ment. Aléhough the present

i nvention has been fully described in connection with
the preferred enbodi ments thereof with reference to

t he acconpanying drawings, it is 20 to be noted that
vari ous changes and nodifi catCbmnsMare apparent to
those skilled in the art. Such changes and

modi ficati ons areldo ber uniierisd DOJ dscdret Lsled Wddprising: a
the scope of the present invention as defined by the

appeatdednaelakiBeuibess (heyldeparandhgr ebkemiebéide mold (1,
CLAIMS 1. A nold for in-nold decoration, conprising:

a 1e8iafi eraryesd€eonnl b 2¢nd 02k @nthay imyabke-& Wi y-forning
nold (1, 101) , at |east one of the nolds having: a

capib¥kf osm pg,S51bhock303, i2t1ubdhg EBhb1NGMAiNg @vity (28,
nmol di ng-use cavity (28, 58, 128, 138); and a dieset

(7581012807,13830) @y UL de9 fﬁhelgﬁvth;fQﬁ@hn%or mounting

bl ock, in which a decorating film (13 is disposed in

beEM@e%aQQtt?Jf'%%m'I?ﬂgdsoi&b]@, stat grishal 2 1888+9Ring Film (13)
pattern (221) of the decorating film(13) i1s 10

S T LRI
13§%s§8nasp£9tern (221) of the decorating £film (13} 1is
positioned at the cavity (28, 58, 128, 138), and molten
resin is injected to the cavity (28, 58, 128, 138) s0 as to
mold a molded article, wherein
the dieset (7, 10, 107, 110) for mounting the
cavity-forming block comprises: a mounting face (7a, 10a,
107a) which are positioned on a face opposed to the other
mold so as to overlap with a passing region of the
decorating film (13) and which are formed smoothly; and a
mold clamping force-receiving potion (6a, 6b, 112a, 112b)
provided outside the passing region of the decorating film
and the mounting face in a way almost symmetrical with
respect to a center line of the one mold along a passing
direction of the decorating film, and
either one of the dieset (7, 10, 107, 110) and

the cavity-forming block (3, 21, 121, 131) has an

engagement protruding portion (4, 44, 104, 144) while the
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nold a nolded article, wherein the dieset (7, 10, 107,

110) for nounting the cavity-form ng bl ock conprises:

a mounting face (7a, 10a, 15 107a) which are

positioned on a face opposed to the other nold so as

to overlap with a passing regiong®f the decorating

film(13) and which are forned snoothly; and a nold

cl anping force-receiving potion (6a, 6b, 112a, 112b)

provi ded outside the passing region of the decorating

fibohal angst hen MuHYd fndidEe rdred dayoakiBst (5, 105) which
symmetrical with respect to a center |ine of the one
rrpbﬁlgab@egwﬁttﬁaﬁﬁbn@ng@gfe@c@dtp@nr%ftrhfanelr%ewxaéi'cﬁg (4, 44, 104,
film and either one of the dieset (7, I0, 107, 110)

and4at he Vi ] 2 1 S
25 eﬁ%agg@n%nté%?% rIE%IP%gggg?ﬁlgﬁng4%)oﬁ,%%f04?41)14%5@' 104, 149)

- whiike e 88 qther Pas @Bg?ﬁ%{ﬁ%%%e@ed'e%%eﬁ?mpﬂcgﬁo 5, 105} so

(5, 105) which engages w e engagene prot rudi hg

PoEtLen 4 :Q4,_ )iy ag nt »pr ot rudi ng .
po?%?gn %ﬁ? 4%??%%% ﬁﬁ%ﬁﬁn?shgﬂgg%ed?gfthzghe 149,09 131) i

engagenenh e Sg@ﬁ‘i”'%?ﬁ%ﬁ?nil%%ﬁ%@at hafgihe 1674) of the

cavi ty-form ng bl ( 2 I'§ Ppositione

atdigﬁggouﬁéin%}{@c%a(dib %—iioa}_;néi]h%a)ol%%kgE%thﬁggﬁé%gt on the

and the cavity-Tormng unte

(7,34 104, 0) . nmol d for in-nold decoration
asdéégFEeg¥fniéloleﬁéiE?%)‘mherein one of the

engagenent p&ﬁ&”ﬁ%f@ %%rrtiglrl]— g’ldMEiecoration as defined in
Claim 1, wherein
one of the engagement protruding portion (4, 44,
104, 144) and the engagement recess portion (5, 105) is
provided on the mounting face ({7a, 10a, 107a) while the
other 1is provided on a back face (38) of the cavity forming
side face of the cavity-forming block,
on the mounting face or the back face side, the
recess portion (5) is formed into a long hole which is long
in radiating direction from an injection port provided on
the dieset (10) for injecting the molten resin into the
cavity or from a position or a corresponding position at
which a sprue of the cavity-forming block (21) for feeding
the molten resin from the injection port to the cavity is
provided, and a longitudinal inner wall (5d) of the
engagement recess portion is structured to be in contact

with the engagement protruding portion when the cavity-



.

10

15

20

25

104, 144) and the engagenent recess portion (5, 105)

is provided on the nounting face (7a, 10a, 107a)

while the other is provided on a back face (38) of

the cavity formng 15 side face of the cavity-form ng

bl ock, on the nmounting face or t62 back face side, the

recess portion (5) is forned into a Iong hole which is

long in radiating direction froman injection port

provi ded on the dieset (10) for injecting the nolten

r e§pmmingo bilbe k2@ sc aviuhy ear oy dhea mpasit.i on or a

correspondi ng position at which a sprue of the

cagi.ty-form myeblmekd (Zbyr f on-heedi ngecdherimitens defined in
resin fromthe injection port to the cavity is
proviaded?2,antherdiangiiaidimghgensat wabkr(88hgobotteon (4, 44)
engagenent recess portion is structured to be In
contachradided h drhe teegagerBoingr of 448l Ny apor toan ,WigRile the
the cavity 69 formng block is nounted on the nount.

3. rébesEpbartabnl NsNolid decariatdorrasHielred fdte side (38).
Claim2, wherein the engagenent protrudi ng portion (4,

44y . is provirded g d hedunhinglhactdd@t 108) asvhibeined in
the 5 recess portion (5) is provided on the back face

Si deaf#8)1, 4urthermibdhdolsifgMRl d-despsALLONAS inside the
defined in Caim1, further conprising a clearance
(7phsbRabdeddien RASSERE GRUII 1A d he decesat iRghidBing the
for interposing the decorating fil'mtherein in a

st akeot-Bat nBoteh 1hhe Halds, 3&?131Qt§£QSEHat5boIBet%%|leds are
I d efined I n

for in-no decorati on as
closed.
5. The mold for in-mold decoration as defined in

Claim 4, wherein the clearance (75) is formed by setting a
surface (3a, 2Zla) of the cavity forming side on the cavity-
forming block (3, 21) of the one mold to be lower than an
opposed face (6f) of the clamping force-receiving portions
(ba, 6b) opposed to the other mold when viewed from the
mounting face {(7a, 10a).

6. The mold for in-mold decoration as defined in
Claim 4 or 5, wherein the clearance (75} is dimensioned so
that clamping force of both the molds is not exerted on the
decoration film ({13).

7. The mold for in-mold decoration as defined in
Claim 4 or 5, wherein the clearance (75) is dimensioned to

be almost identical to a thickness of the decoration film

(13) .
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Caim4, wherein the clearance (75) is fornmed by
setting a surface (3a, 2l1la) of the cavity form ng
side on the cavity- formng block (3, 21) of the one
nold to be | ower than an 15 opposed face (6f) of the
cl anping force-receiving portionsd (6a, 6b) opposed to
the other nold when viewed fromthe nounting face
(7a, 10a). 6. The nold for in-nold decoration as
defined in Caim4 or 5 wherein the clearance (75)

i s8di mensi on@desano P tfvat champilag dedeeaoiobotdy t Befined in
nol ds is not exerted on the decoration film(13). 7.

Thelematd 1f owhietreiBl @hdeaonatiiony Fncdefingddwiddd aimm# face of
or 5, wherein the clearance (75) is dinensioned to be

al gnst didentt clpdsed thi ekpestnefr thel degiatkorifdd Brovided
25 (13). 70 8. The nold for in-nold decoration as

de&hn%ddpnan&l abehiicuheng nyt BRoERURLghEdace (78, 10b, 107b,
provi ded on a face of the dieset opposed to the ot her

moh doBndshsothsa eae&tﬁ%% waR ha tHleARR urd§hd Galed 0 a
snoot hi ng face (7b, 10b, 107b, 5 110b) snnothed

t oget her WﬁthhthMﬂRPnEng iﬂcﬁolg ddres i as d flned_ in
i n-nold decoration as defined in daimi1l, ereln t

cl gifo e n n a, 2h
fo?gggﬁlﬁtegggrﬁgﬁwr¥b gﬁgﬁgﬁggefg%%%7r€f%%) x%%i%ﬁﬁ&ion (Liza,
moh dofer 1lsnf89hlgdd§ﬁ%a§:59'ib(a§u%f 'tﬁl%d dilksetl C:Eo‘”"z' mlji’O)
further conprising a cfanp & rmovabi e

tmﬁgg for retajpi %f&1efg§-c°{ﬁ‘t1‘n89df'déﬁéﬂ;’éléﬂ‘ % té&fined in

Claim 1, further comprising a clamp (9) in the movable-side
mold for retaining the decorating film (13) in a state that
a2 design pattern (221) of the decorating film (13) 1is
positioned inside the cavity, the clamp (9) being supported
by the cavity-forming block (3).

11. The mold for in-mold decoration as defined in
Claim i, further comprising a clamp (109} in the movable-
side mold for retaining the decorating film (13) in a state
that a design pattern (221) of the decorating film (13) is
positioned inside the cavity, the clamp (9) being supported
by the clamping force-receiving portion (112a)}.

1z. The mold for in-mold decoration as defined in
Claim 1, wherein the cavity-forming block (3, 21, 121, 131)
has a coolant pipeline (3¢, 2lc} for cooling the molten
resin injected into the cavity, the coolant pipeline (3c,

21lc) being directly connected to a coolant feeder (203).




a design pattern (221) of the decorating film(13) is
positioned inside the cavity, the clanp (9) being

supported by the cavity-form ng block (3). 15 11. The

nold for in-nold decoration as defined in Caiml,

further conprising a clanp (109)7in the novabl e- side

nmold for retaining the decorating film(13) in a state

that a design pattern (221) of the decorating film

(13) is positioned inside the cavity, the clanp (9)

belfg supportred mfldy folre Champlag dedeestanei WsNddefined in
portion (112a). 12. The nold for in-nold decoration as
defiatd in wheaiehnl thwhedEampihe €avibyrteeminggbhRekion (6a,
(3, 21, 121, 131) has a cool ant pipeline (3c, glc)

f osbrodti pgotrhaedohivgl freml RhieNicactied-iraitRe block (3, 21).
cavity, the coolant pipeline (3c, 25 21c) being

directly connected to a cool ant feeder (203). 71 13.

The nold for in-nold decoration as defined in Caim

1, wherein the clanping force-receiving portion (6a,

6b) is provided away fromthe cavity-form ng bl ock (3,

21).




