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MOLDI NG APPARATUS AND MOLDI NG METHOD USI NG A TRANSFER
FI LM TECHNI CAL FI ELD The present invention relates to

wa@2aeam®ser nol di ng apparatus and a transfer npCTIPG06/307164

method in which a transfer filmis held between nol ds,

and decoration portions on the transfer filmare
transferred to nol ded products in synchronization with
nol di ng. BACKGROUND ART As a transfer film positioning

met hod in a conventional transfer nolding apparatus, a

nmet hoodLdingCAPS@dTus AllapemesEc PRIEeH UPTHY iAC ZRANSAENGIILM
3-56650 is available, for exanple. This transfer film
positioning method for this conventional transfer

nol di ng apparatus is a filmpositioning nethod for a
transfer nol ding apparatus conprising a |ongitudina
di recti on novenent device for feeding a transfer film

in the |ongitudinal direction and a |ongitudina

' bh $&fdY for detecting |ongitudinal direction
positioning marks on the transfer film the nethod

bei ng char &&€er iPXEFSHT t FAVEHE Fondialadigtal F r et i Brpnsfer
novenent device is driven in a feeding direction to
freddlinge apparsitars famdnath@&lﬂ@lﬁsf@rn@%ginaemethod in which a
| ongi tudi nal direction novenent device is stopped so
thranstflee t fEdsf eris | nhsldpsbatwaeposimoildls  beyont tdwcoration
| ongi tudi nal direction stop position of the transfer
piolrtiiohlse shopheosttanaféei riglor eaet accomslisrdd the molded
rel ative positional relationship of

products in synchronization with molding.

BACKGROUND ART

As a transfer film positioning method in a
conventional transfer molding apparatus, a method disclosed
in Japanese Patent Publication No. 3-56650 is available,
for example. This transfer £film positioning method for
this conventional transfer molding apparatus is a £ilm
positioning method for a transfer molding apparatus
comprising a longitudinal direction movement device for
feeding a transfer film in the longitudinal direction and a
longitudinal direction sensor for detecting longitudinal
direction positioning marks on the transfer £ilm, the
method being characterized in that the longitudinal
direction movement device is driven in a feeding direction
to feed the transfer f£ilm, the driving of the longitudinal

direction movement device 1is stopped so that the transfer
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the longitudinal direction positioning mark wth
respect to the longitudinal direction sensor, and that

wo b@eliomgi t udi nal direction novenment device i SPAT/IR2006/307164

in the returning direction so that the transfer film
is fed reversely to the | ongitudinal direction stop
position. In this transfer fil'm positioning nethod,
first, the transfer filmis fed in the |ongitudina
direction to an overrun state beyond the |ongitudina

Lrection stop _pqQsiti.on nd then S Livi-ng. . .
PheRGatBBE A ehet o e ur e ERsn e uflipf Girection
transfer filmi turned to the.l ongitudinal . .
§FPBCPPSACiPBROPoTET GRS EAT Al ot AEENROHten being
the step of feeding the transfer filmto the overrun _
Brefeti scegrfied Bgt thRi Felakd Vee PRSiFe PEd ticdirttignship of
the transfer film.is detected by the |ongitudina
dheedPhontydasal . Aibeetdpac PRisdailopings Mgirdc Mided yefpect to
Fig. 3 in Japanese Patent Publication No. 3-56650, the
shep ofiohgatidignehe t damstdioni | msemsove ovémndun dithate the
is carried out as described below First, after the
fagstedifhalmdisrdadi and moveremt oflevheel oigi Yodivieal in the
direction positioning mark is detected, the transfer
fekorhsndr i sepeatibhghsspeedauntthe a furadefer mifiekh is fed
ti me passes. Wen the one end of thel ongitudina

diteebb0f peStheONbAgikaEKknBas dieertdeeeiesd aukifdion.
predeterm ned tinme has passed, the transfer filmis

fed at |owrgpeeds whengbsed hei fregbBetsBAeAgOMelMRA, first,
transfer ,
the transfer film is fed in the longitudinal direction to
an overrun state beyond the longitudinal direction stop
position, and then a step of driving the device in the
returning direction so that the transfer f£ilm is returned
to the longitudinal direction stop position is carried out.
At this time, the step of feeding the transfer film to the
overrun étate is carried out while the relative position to
the transfer f£ilm is detected by the longitudinal direction
sensor.

More specifically, as disclosed in Fig. 3 in
Japanese Patent Publication No. 3-56650, the step of
feeding the transfer film to the overrun state is carried
out as described below. First, after the transfer film is
fed and one end of the longitudinal direction positioning

mark is detected, the transfer film is driven at high speed

until a predetermined time passes. When the one end of the
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filmbecones | ow. Then, when the | ongitudina
direction sensor detects that the other end of the

WO evgito1edi nal direction positioning mark i s reRChaR006/307164

the notor stops, and the feeding of the transfer film
is stopped. At this tine, becayse deceleration cannot
be done sufficiently owwng to rnertia, the transfer
filmstops such that the | ongitudinal direction sensor
is | ocated beyond the other end of the |ongitudina

[ ' si tj.oni k. .Th [ ' f the
LR A R e e T B Boec e aetectea
an e transfer filmis returned in i.rection , ,
A EF e F A LRt 1S 19 GRSty i (At ter filu is

ransfer filmstops.at the position where the other
%ﬁg B dRY SERG udheEhehY A8 iTHPYRY (IREfA P ke Heagansfer
passed the |longitudinal direction sensor. DI SCLOSURE .
EF LPHDS IR ERVHoweTRED | Whee FRe hd@ngiiddddsed idirection
t he abovenenti oned patent docunment, at the step of
Fesgrrg fREefEansERatf ithe t otler owexd upfstbite, kdrgitudinal
width of the feeding is controlled by detecting the
Aémrgictddinn gosditriestingn meodi tlisomigeghest k e tiecor stops, and
| ongi tudi nal direction sensor; hence, when the
thenskedifigl wfi $hfeed ramdfiegh Mjeed, ¢ hetegppesi a iBSUthis time,
that the dinmension of the overrun increases. If the

Beoenskeortiaie T oMat r sanhott @@ |asge, stheitigBtly owing to
required for returning the filmbecones |ong, and

Eéiﬁfggibs @hles $4@nicifalr tfan WHIgY didme di 838&eSlongitudinal
direcLion sensor 1s located beyond the other end of the
longitudinal direction positioning mark.

The dimension of the overrun at this time is
measured by a rotary encodér, and the transfer film is
returned in a direction opposite to the feeding direction,
whereby the transfer film stops at the position where the

other end of the longitudinal direction positioning mark

has passed the longitudinal direction sensor.

DISCLOSURE OF THE INVENTION

However; in the method disclosed in the above-
mentioned patent document, at the step of feeding the
transfer film to the overrun state, the width of the
feeding is controlled by detecting the longitudinal
direction positioning mark by the longitudinal direction

sensor; hence, when the transfer film is fed at high speed,
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in the above-nentioned patent docunent, the transfer
filmis fed at high speed until the one end of the

WO vgito1edi nal direction positioning mark i s deP@riRd)6/307164

and then the transfer filmis fed at | ow speed until
the other end of the Iongitudipal direction
positioning mark is detected, whereby the di nension of
the overrun is decreased. However, the |ongitudina

di rection positioning mark provided on the transfer

{:nh%]ga}sl Sy gsug: lnxts%uérmltlh.aqar léhléa\/i @.gle?lsiio{'le ?Jfft f’]:t\ﬁ%r aloverrun

neters € longitudinal direction o
transfer fil For the purpose af .controlling the sto
DBEPRrSRetna Mhe recHTRE ERa8 o Tho TTSERL 1P EREoyaTee,
detecting both ends_of the |ongitudi nal . direction
bBSi tLBAi ﬁ&qﬁm@%aﬁ%gr%ﬁ%n |*?'h%i?é1‘8y gfrgmes long, and
| ongi tudi nal  directjon sensor while the transfer film
FBergdisi @ theSWR f EBRENESSHATBEAS Nel i g FFPRTes . Hence,
feeding speed and the low filmfeeding speed is too ,
Lar fde eioce drenebpied| Pasrnst deewEas edtioat trppsfer film
other words, owing to inertia, a predetermned tine is
hecésdarpy beigheaspadit wWetlttlom ofet ppdoné &g dfontdigudinal
| ongi tudi nal direction positioning mark and the
dwiceching opothéeibnlimgf eediritg dipeedeftrearngd,gh sspeedctan  the
| ow speed. For this reason, ifthe filmis fed at

exeassevelny I ghs spead att liowt pee@ndnafi it hthe other end of
| ongi tudi nal direction positioning mark passes the

taagi tdxh nalathd BCiioR csars0r pbefi ienihg fidrm f esdidigected,
speed is switched from high speed to | ow speed, and
hereb9PtAE dimension of the overrun is decreased.

However, the longitudinal direction positioning
mark provided on the transfer f£ilm is usually a small mark
having a size of several millimeters in the longitudinal
direction of the transfer £ilm. For the purpose of
controlling the stop position and the feeding speed of the
transfer film by detecting both ends of the longitudinal
direction positioning mark having this small size by the
longitudinal direction sensor while the transfer film is
fed, if the difference between the high film feeding speed
and the low film feeding speed is too large, efficient
control cannot be carried out. In other words, owing to
inertia, a predetermined time is necessary between the
detection of the one end of the longitudinal direction

positioning mark and the switching of the film feeding

speed from high speed to low speed. For this reason, if
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stopping the transfer film cannot be carried out.
Therefore, in the above-nentioned steps, the maxi num

wgepwedos7 f eeding the transfer filmis |imtedP€DIP2006/307164

approxi mately 200 nm sec, for exanple. The feeding
speed of the transfer filmhasginfluence on the tine
of injection nolding that is carried out continuously.
In other words, if the transfer filmcan be fed at
hi gh speed, the positioning of the transfer filmcan

Q%e %rﬁhﬁq %td 4 §E@g31ve Iégﬂ%h Iﬂ%ﬂ(ﬂ Eﬁ%r end of

I njection rml I nNg tha I'S car COI’] |nuous y can

d th mb d
Sﬁsdu SRS L RESE e PRorbASbiBbo TR, passes the
TP e A I o aHaE 5 S o d%gﬁel%efeeé‘lng speed

above-mentioned i ssues and to provide a transfe

AS1 G Aischraier R aSPesAster IR dF PR et ﬂaa the step of
capabl e of feeding the transfer filmat higher speed
GROPPAPAD| et | hepraseig thelmuntennet pririucegrried out.
produced per unit tine and capable of inproving the
gheireiferey o privd iedoa-mEntichedpakppse Gheamzaiimium speed
t he above-nenti oned objects, the present invention is
odnfiegritioty ashdesomainsddhel SWimTHe pliasenddi nverdpmroximately
has a basic configuration in which a transfer nol ding
appamal/éeca ttoanekemprel.di ng apparatus conprising: a
transfer nol ding section equipped with a

The feeding speed of the transfer £film has
influence on the time of injection molding that is carried
out continuously. ‘In other words, if the transfer film can
be fed at high speed, the positioning of the transfer film
can be carried out in a short time, and the time for the
injection molding that is carried out continuously can be
reduced; as a result, the number of products produced per
unit time can be increased, and the efficiency of
production can be improved.

Hence, the present invention is intended to solve
the above-mentioned issues and to provide a transfer
molding apparatus and a transfer molding method capable of
feeding the transfer film at higher speed and capable of
increasing the number of products produced per unit time
and capable of improving the efficiency of production.

For the purpose of attaining the above-mentioned

objects, the present invention is configured as described
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stationary nold and a novabl e nol d di sposed so as to
have a cl osed state and an open state, and an

WO pjoeaviodn nozzle for injecting nolten resin i PCDIJRR006/307164

cavity fornmed. between the stationary nold and the
movabl e nmold nutually closed while a transfer film
havi ng decoration portions to be transferred to nol ded
products and al so having | ongitudinal direction
positioning marks intermttently disposed in a

gﬁghtumfﬁg é§§ﬁ ofn&@ﬁ £ hésp SE%! £ 1S uratlon in
G F s e

ransfer pOSI one O S an

Wﬁgnﬁber fi In1|§ Qelgo?gtmeen éﬁgrgﬁﬁé'ogaryr égeénqmaldlng

vabl forotransf ef e decora
%Brtlon to a nol.ded product in synchronlzatlon mnth
Pa-RGYSa PR ¥0V%ig section for noving t he transfer
f|In1|n paraIIeI with parting surfaces of the s in

t he | ongi t &di anﬁﬁ%ﬁn|Tﬁ#d%P$on§?FEaPﬂalQQW%RHQ with a
positioning mark detection _section for detecting the
p&atireas vomole anghgi Matiakdie MqlébtdsiPPRY tomudo have a
marks on the transfer filmthat is noved by the film

goverd Steticomnda an [opsteadiatg c end (N sEtiePridpmozzle for
controlling the filmnoving section to nove the

tingestend i hol ten afresdimgidioect | oavihgr eifriyd abetween the
feeding I ength being set larger than an interval

betteenaad] acdt dmbgihedhoabbiler mofidomupasiltlivordIngged while
marks and to stop the transfer filmbefore transfer

gDl dit Rgn & Begar riigith ouhakinghe déadvsdeion portions to be
transferred to molded products and also having longitudinal
direction positioning marks intermittently disposed in a
longitudinal direction thereof is positioned at a transfer
position of one of the molds and while the transfer film is
held between the stationary mold and the movable mold, for
transferring the decoration portion to a molded product in
synchronization with molding;

a film moving section for moving the transfer
film in parallel with parting surfaces of the molds in the
longitudinal direction;

a longitudinal direction positioning mark
detection section for detecting the positions of the
longitudinal direction positioning marks on the transfer
film that is moved by the film moving section,

a film feeding control section for controlling

the film moving section to move the transfer f£ilm in a
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nol di ng section while detecting a feeding anount of
the transfer filmthat is noved by the fil mnoving

wa@ewbilars7 and a filmreturning control secti onP€DIP2006/307164

controlling the noving section to nove the transfer
filmwhich has been noved in the feeding direction by
the filmfeeding control section, in a returning
direction, and then stopping the transfer filmafter
the | ongitudinal direction positioning nmark detection

ection has detecte ongi t udi I Legt] .
B R e ACPErEP taaRtct ooty abufftn peing set
i nventi o rovides.a transfer noldin ar at us . .
LoHIFTsi hoa EPansPEFTHBid 15 CEEH of Hquiped SangH tpdinal
stationary nold and a novabl e I d di sposed so as t .
ﬁéyﬁc’élepo§€§l§t’%%dﬁaﬁ(%p@g§sﬂ:§t esstp%d‘g}a% tZnster film
injection nozzle for injecting a nplten resin into a
balrry florarefeet MM d6at FRREFS nUF akY tHae transfer
nmovabl e nmold nutually closed while a transfer film
nalfagodesstatdmnwhade ofsteetbedt Panseedted Bdqwitdedt the
products and al so having | ongitudinal direction
posnsifeni figlmacksti nsemeivedeimyl whei fidgetoviing section; and
| ongi tudi nal direction thereof is positioned at a
| ongi t udi nal fdilmeateétoriirenséentposi seonioh doe afontrolling
thenol ds and while the transfer filmis held between
the sbatihgnaeytibhd tanthovike tiRy alilaesfelrd £iflar which has been

transferring the decoration portion to the nol ded

RE9dUCt nl R FLHDHF Al P i byapaterinml deR@ing control
section, in a returning direction, and then stopping the
transfer film after the longitudinal direction positioning
mark detection section has detected the 1oﬁgitudinal
direction positioning mark.

A first aspect of the present invention provides
a transfer molding apparatus comprising:

a transfer molding section equipped with a
stationary mold and a movable mold disposed so as to have a
closed state and an open state, and an injection nozzle for
injecting a molten resin into a cavity formed between the
stationary mold and the movable mold mutually closed while
a transfer film having decoration portions to Dbe
transferred to molded products and also having longitudinal
direction positioning marks intermittently disposed in a
longitudinal direction thereof 1s positioned at  a

longitudinal direction transfer position of one of the
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a filmnmoving section equipped with a filmfeeding
roller for noving the transfer filmin parallel wth

w@arbitemyssur f aces of the nolds in the | ongitudP@EIP2006/307164

direction, and a filmtake-up roller for taking up the
transfer filmhaving been fed py the filmfeeding
roller; a longitudinal direction positioning mark
detection section for detecting positions of the

| ongi t udi nal direction positioning marks on the

h %%%feénfllﬂ%tfal ng X%ﬁ@?% thfliﬁﬂrg %Eﬂ% between the

section®?g Y set |on
rol i a . revol ution angl e of t In1feed| ,

B P aBrey Y 1 e BV B P Ry S RS the
irectiqgn thereof by a feedlng | engt h belng set |arger
RERTAT 1R SOFAL OBe - RedMendicadsd ittty dithaynehroni zation

direction positiaoning narks and then stopped before

WREh tarsrdemBIdidigSiis carried out by the transfer

mol di ng section; and a filmreturning control section

for dr|V|n@-tﬁélm | movdadi ngaddiiasy tesiuimeed hevith a  f£ilm

transfer filmwhich has been noved in the feeding

ferddnidonrdylehe for nMmdberny ngleontrahssert ifidm i Aina parallel
returning direction, and then stopping the transfer

fillkkbn apathényongitfisdiaml odi reheéi odIdnstier phsi tiamgbyudinal

controlling the revolution angle of the film feeding

golrker iaft, erahidie d opgihudidied - g r eotliler posttitdMity up the

mark detection section has detected the | ongi t udi na
dirb@6leen A% hia@Angd YEREK fed by the film feeding roller;

a longitudinal direction positioning mark
detection section for detecting positions of the
longitudinal direction positioning marks on the transfer
film that is moved by the film moving section;

a film feeding control section for controlling a
revolution angle of the film feeding roller so that the
transfer film is moved in a feeding direction thereof by a
feeding length being set larger than an interval between
adjacent longitudinal direction positioning marks and then
stopped before the transfer molding is carried out by the
transfer molding section; and

a film returning control section for driving the
film feeding roller to move the transfer f£film which has
been moved in the feeding direction by the £ilm feeding

control section, in a returning direction, and then

stopping the transfer film at the longitudinal direction
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A second aspect of the present invention provides the
transfer nolding apparatus of the first aspect,

wob@cadTst he fil mreturning control section i sPedagRbed’o7164

to control revolution of the filmfeeding roller at a

speed | ower than that at which,the filmfeeding

control section drives the filmfeeding roller. A

third aspect of the present invention provides the

transfer nDIding apparatus of the first aspect,
erei.n_the fi

EWE%ForP?S+TJd?I?¥?é o G Ct'fﬂ%ra%elgﬁﬁbp Siethtlofoangie of
| i L] . .
Hf et ERo0i e " oer | 2BRY G | TAPPSEdfgal atrection

controgl section is ada ted to control the revol ution
QﬁéPélQPHWiafWQ?ﬁfe@@EﬁﬁtFQPIe§QSF%$blyhﬁ§ t Ret@atgsl the
signal, having a nunber of pulses required to nove the
ﬂpaﬁéﬁédlﬂﬂlwgllﬁfepﬁéome@@%wm@ﬂ iMAr*y the feeding

" length being set larger than the interval between the

adj acent | éngiecadichalspéictecti dlnep giaseotti nigrvertdson trovides
the servonmotor. A fourth aspect of the present

theentraos fprowod € nigheppeaesfuer afolthiend lapparadpsctof wherein
the third aspect, whereinthe filmfeeding contro

geet i Ml n Sradaphetdgt ehange et evohutiisonadfeeddotdt heontrol
filmfeeding roller depending on a transition in

Rerbeutebnpulrs eheoft ithe réiMe s iranaleapdl i£ddded ower than
servonotor in the control of the revolution angle of
that at which the film feeding control section drives the
film feeding roller.

A third aspect of the present invention provides
the transfer molding apparatus of the first aspect, wherein

the film moving section 1s equipped with a
servomotor for driving the £film feeding roller, the
revolution angle of which is controlled by a pulse-shaped
drive signal, and

the film feeding control section is adapted to
control the revolution angle of the film feeding roller by
applying the drive signal, having a number of pulses
required to move the transfer film in the feeding direction
by the feeding length being set larger than the interval
between the adjacent Ilongitudinal direction positioning
marks, to the servomotor.

A fourth aspect of the present invention provides

the transfer molding apparatus of the third aspect, wherein



10

15

20

25

the filmfeeding roller. Afifth aspect of the present
i nvention provides the transfer nol di ng apparatus of

W b@otbriost aspect, wherein the fil mreturni ng PONIP2006/307164

section is adapted to control the revolution angle of
the filmfeeding roller by appiging the drive signa
havi ng the nunber of pulses required to stop the
transfer filmat the longitudinal direction transfer
position, to the servonotor. A sixth aspect of the

BLESGAf 1A "YRULLAR RIS LSS LB CLEANSIOF MBINY o change =

apparatus O e-thirdaspe

feeding.control sectian apd . the fi.lmretuyrning contro

SEIPLEN 18P0 SRESH: &0 10 S hahbR FRECHTRDEP ToFTpReREaIdng on a

t he drive signal plied to_the servonotor dependi ng ,

GHARSEERODY 3T r of PRESETansf EPSf Ve HicEwd @applied

the filmfeeding roller to make a feeding anount of

tRe thrafSFEPTRLPH dondhenconkrady &ft Hhgs gestobit idre angle of
resent invention provides the transfer nol ding

gbﬁaﬁaﬂmsf@ﬁdﬂng frodderaspect, wherein the film

take-up roller of the filmnoving section is driven by

a torque adj dstfimntasprar ,ofihbbe poegeatf dmveakiing yprovides

the transfer filmis adjustable, so that atension

appl tednsdetrhaolddngf epdhbidatud sifosed: hetiweeraddwrt | IWherein
feeding roller is adjustable, and the film feeding

chet rilimsegétamnand tdutdfddim s€ttishnd sCudEote§eebi Wbntrol
are adapted to control the

the revolution angle of the film feeding roller by applying
the drive signal having the number of pulses required to
stop the transfer film at the 1longitudinal direction
transfer position, to the sérvomotor.

A sixth aspect‘of the present invention providés
the transfer molding apparatus of the third aspect, wherein
the filﬁ feeding control section and the f£ilm returning
control section are adapted to change the number of pulses
of the drive signal applied to the servomotor depending on
a take-up diameter of the transfer film disposed at the
film feeding roller to make a feeding amount of the
trénsfer film constant.

A seventh aspect of the present invention
provides the transfer molding apparatus of the first aspect,
wherein the film take-up roller of the film moving section

is driven by a torque adjustment motor, whose torque for

taking wup the transfer film is adjustable, so that a
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driving of the torque adjustnment notor so that the
tension applied to the transfer filmis constant. A

wek@htibroaspect of the present invention provi deGT/gIPe06/307164

transfer nol ding apparatus of the first aspect,
wherein the filmreturning coqyrol section carries out
control so that the filn1feediﬁb roller is stopped at
a timng when the | ongitudinal direction positioning
mar k detection section detects the |ongitudina

e RS, o S oot HAaFE B She B teen. ohe
ar at us, of thf first aspect, wherein the transfer
ﬁgﬁﬂiﬁﬁegéEGiﬁﬂ LE€X cORf PHIHEGEdSr h3P% he decor ati on

portion is transferred to the nolded product while the

transfer fFEhfh Hevdithgige@iaon epreet ofSsdsian oandg the film
mar k being provided in succession in the |ongitudina
HeFerning | sopbsPli ofegtapnt harkonglPepdedal t@i r eonitaipl the
transfer position and a width direction transfer
gosvingnofhéheoftorowe fadjngtmeamy wekey opoi théabr ther tension
equi pped with a width direction drive section for
apyingdt he thanstensfebnfibmt he wodshaditrecti on before
transfer nolding is carried out by the transfer

mol di ng sent eoghtheatpansf ef ghkdbhgsseet iavehtriiohehbrovides
conprises: a wdth direction positioning mark

€ed eeLhABF S€ChbOA1 HhEr afpheatlBIoE BASI EiieRtOhepkl®, wherein
wi dth direction positioning mark on the transfer film
that £i S pmed Y dd€ontrol section carries out control so
that the film feeding roller is stopped at a timing when
the longitudinal direction positioning mark detection
gsection detects the longitudinal direction positioning mark.

A ninth aspect of the present invention provides
the transfer molding apparatus of the first aspect, wherein
the transfer molding section is configured so that the
decoration portion is transferred to the molded product
while the transfer £film Thaving a width direction
positioning mark being provided in succession in the
longitudinal direction is positioned at the longitudinal
direction transfer position and a width direction transfer
position thereof,

the film moving section is further equipped with
a width direction drive section for moving the transfer

film din the width direction before transfer molding is

carried out by the transfer molding section,
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filmnoving section; and a wdth direction control
section for driving the width direction drive section

w0 00000051 he transfer fil mwhich has been novePCT/BP2000307164

feeding direction by the filmfeeding control section,

in the width direction at a tijmng when the film

returning control section driveés the filmfeeding

roller and stopping the transfer filmat the width
direction transfer position when the width direction
positionin rrark det ctlo ectiagn.detects .the wdth

di rection %@? £ 8\%]‘8 O[idsﬁgt egﬁatcl%:loéjpg rHiex hc‘eornprlseS
present inventi,on. pravide thetra f.er .ol di ng

appar at us 6&f IWPréin %Fr , PR Wlnfﬁlﬂ{ detection
dlreqtlon posi tioning mark detectlon section is

EGGEPREd T#% h g tiesddndl | fe POEALECTr 841 dedif syidsht din”eeCtlon

extended in the width direction of the transfer film
RRE1GAPEANG Maaknialt HIf rieeanskepoiiinofhat tise moved by the
transfer filmby an output signal regarding a ratio at
Ehilohmpiang éeletdioneceingn positioning mark on the

transfer filmblocks the |laser |ine sensor, and the

wi dt h di r eet wadtdodtirelctient icomtecodt rselct itdre by wWinigring the
of the wwdth direction drive section so that aratio

wabuk ofitdwet Doth pdirisiegnadéctiom ttee haser dlienetgaAsBer f£film
coincides with a transfer position ratio serving as

hechatia® adeathi gbvédeini dhle HJIRBAPNAPPSELIBAI BY the film
mark on the transfer filmlocated at the width
@bé@ﬁhgoﬁohﬁ%ﬁif%%ctlon, in the width direction at a timing
when the film returning control section drives the £ilm
feeding roller and stopping the transfer film at the width
direction transfer position when the width direction
positioning mark detection section detects the width
direction positioning mark.

A tenth aspect of the present invention provides
the transfer molding apparatus of the ninth aspect, wherein
the width direction positioning mark detection section is
equipped with a llaser line sensor provided so as to be
extended in the width direction of the transfer film and
detects the width direction position of the transfer film
by an output signal regarding a ratio at which the width
direction positioning mark on the transfer film blocks the
laser line sensor, and

the width direction control section controls the

driving of the width direction drive section so that a
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position blocks the |aser line sensor. A eleventh
aspect of the present invention provides the transfer

woredoditomysappar at us of the tenth aspect, wherei PCT/IR2006/307164

width direction drive section is adapted to change a
driving speed of the width dirggtion drive section
depending on a difference between the ratio val ue of
the out put signal fromthe |laser |line sensor and the
val ue of the transfer position ratio. A twelfth aspect

SRS s RO A AL T e

in, s hron tion Id|n a tra sfer_ nol di ng

SRR ARaS Con 1 81 e PRh nel bisii g Lec ST ang Jas the
U|pped mnth a statlonary nold and a npvabl e nol d

5%%&83@& @@%%?tQ?QENEQEPc@b§%Bté?BtEoéﬁ&18ﬁ18§éﬁark on the

state, and an injection nozzle for ecting nolten

" F&aPRIpHt ofAlBavi @ya*ﬁ@dne@ltbem@enwcﬁ st@FFat9n motgpnsfer

and the novable nold mutually closed while a transfer
breathaw bgodgesotchei dasgar tliimes semsse transferred to a

nol ded product and al so having | ongi tudi nal direction
posi ti oni ng nmexlleyernrter mapent | yofli spbsed present invention
| ongi tudinal direction is positioned at al ongitudi na
piroedtiesn theanshes fpes ol dghepeefraant Wi |thd eenth aspect,
transfer filmis held between the stationary nold and

ghfelrle?nmabilee mptidrha ditéedfDyhngirSee! | s8cegohppgd WobBted to
change a driving speed of the width direction drive section
depending on a difference between the ratio wvalue of the
output signal from the laser line sensor and the value of
the transfer position ratio.
A twelfth aspect of the present. invention
provides a transfer molding method for transferring a .
decoration to molded product in synchronization with
molding by a transfer molding apparatus comprising:
a transfer molding section equipped with a
stationary mold and a movable mold disposed so as to have a
closed state and an open state, and an injection nozzle for
injecting molten resin into a cavity £formed between the
stationary mold and the movable mold mutually closed while
a transfer film Thaving decoration ©portions to be
transferred to a molded product and also having
longitudinal direction positioning marks intermittently

disposed in a longitudinal direction is positioned at a
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feeding roller for noving the transfer filmin
parallel with parting surfaces of the nolds in the

wo omvgitotedi nal direction, and a fil mtake-up roPCEIPHEI307164

taking up the transfer film having been fed by the
filmfeeding roller, before trapsfer nolding is
carried out by the transfer nolding section; and a
| ongi tudi nal direction positioning nmark detection
section for detecting positions of the |ongitudina

LI iQn sif.i_onj.n rks on the {r er.film.that .
fohEEt TRy K B b S oL ER nEPRogCE Sbia while
conprising controllin e revol utiqgn angle,of the
R By ot s HEolehds HaRvaethyidfer SPrFiohatiopedd and
in the feeding_direction thereof by a feeding | ength
Eg?nﬁogéplﬁamgééfthan an interval between adjacent
| ongi tudi nal direction positioning marks and then, .
st opped before ﬁré@%ﬁﬂm%ﬁ¥@9n§epgl@§rﬁQ§¥Rﬁﬁdbvlthea film
transfer nol ding section; driving the film feeding
Feeflengt croibler t Bort regisirg fhlem thans et bddd moived garallel
the feeding direction, in a returning direction, and
vheh stappimg the facssf eff i tine atmdllds | ongi theli daingitudinal
direction transfer position bycontrolling the

devetutioan amngleaof fihe fHidke-figedirogleel | Bsr aftb@rinigheup the
| ongi tudi nal direction positioning nmark detection

seshboarhads lgetiectaty tbeeh oight Ui Nethe dEf Gt iF@Bding roller,
posi t1 oni ng
before transfer molding is carried out by the transfer
molding section; and
a longitudinal direction posgitioning mark

detection = section for detecting positions of the
longitudinal direction positioning marks on the transfer
film that is moved by the film moving section,

the method comprising:

controlling the revolution angle of the £film
feeding roller so that the transfer film is moved in the
feeding direction thereof by a feeding length being set
larger than an interval between adjacent longitudinal
direction ©positioning marks and then stopped Dbefore
transfer molding is carried out by the transfer molding
section;

driving the £film feeding roller to move the

transfer f£ilm, having been moved in the feeding direction,

in a returning direction, and then stopping the transfer
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mark ; and closing the stationary mold and the novable
nmold, injecting the nolten resin into the cavity from

W b@eitofjostt i on nozzle, and transferring the dePOr/aa0eii307164

to nol ded product in synchronization with nolding.
According to the first to twelfth aspects of the
present invention, for the purpose of the decoration
potions of noving the transfer filmto the

| ongi tudi nal direction transfer position, after the

. ' i i . f .
L L R EL

ongi t udi rec ster posl

film.feedin ontrol .section, the t sfer, filmis,

S Tt S R Tt B (o cih ofeeding roller
section, and the transfer filmis stopped at the .
PORGTE (AR T (TR eI R Pt i maple detection
| ongi tudinal direction positioning mark is detected;
FERCeOTs Back detdahiast dthon Griirudidgt Mirrctfemgpesitioning
filmowng to inertia when the transfer filmis fed
gadkihémdst opped can be elimnated. For this reason,

even if large slack and vibration occur in the film

when t he fidlesiiag édieats taitglorspae ddiyd tared filhen eesd g mold,
control section, the slack and vibration can be

énfjeicidngd; thenceoleeen idedtie fidud eadieng apeety from the
controlled by the filmfeeding control section is

Lajsedibn hioghlsneemhd themEidion nhaadaat 2w thenolded
time required for the positioning are not adversely

pibacted i nvigneb-drfiedfdilon vaed rbisaerd can be
I ncr eased.

According to the first to twelfth aspects of the
present invention, for the purpose of the decoration
potibns of moving the transfer film to the longitudinal
direction transfer position, after the transfer film is fed
to a slightly overrun state from the longitudinal direction
transfer position by the film feeding control section, the
transfer film is rewound reversely by the film returning
control section, and the transfer film is stopped at the
longitudinal direction transfer ©position after the
longitudinal direction positioning mark is detected; hence,
slack and vibration occurring in the transfer film owing to
inertia when the transfer film is fed and then stopped can
be eliminated. ﬁor this reason, even if large slack and
vibration occur in the £film when the film is fed at high

speed by the film feeding control section, the slack and

vibration can be eliminated; hence, even if the film
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In addition, at the tine of positioning at the
| ongi tudinal direction transfer position, the position

wo@toobhe7of7 Il mis adjusted by the filmfeedi ng rpCT/ar20e1307164

the side of filmfeeding, and the positioning is
carried out by a portion of t filmnot defornmed by
the preceding transfer nol ding, whereby filmvibration
is elimnated and the accuracy of the positioning can
be i nproved. Furthernore, because the filmfeeding

.0l sectian fidmreturni ng.control section
g%%@ﬁ%ﬁ t%geﬁeed%%%tggg&ﬁg'o 5?hgj¥1a%%¢éﬁ fﬁﬁqéﬁng control
dependi ng on the reyvol ution angle of the fi.l mfeeding
e
feeding control while always consi.dering information

rBFaFd n§lWﬁeFﬁ@PlF?ﬁnﬁF§é§#ﬁgHQ§ FiemHopdversely
long the filmis fed. In_other words, because the film
péEark§dec ohesrbys thgr fildl Seeddma KPasssiCRbfbg Hacreased.
feedi ng anmount instead of the position of the transfer

film the amowddigiiathe abverthen thae odfcwesibeoninhg at the
transfer filmis stopped can be controlled by the film
Lengdiihgddonilr dlirsdtian, taadsfee @omirticaan beempdeition of
small. Hence, as the anmount of the overrun is nade

shel [filmhesamdynkstefl ble thiel minewfedidigd dllsr matdeche side
small by the filnreturning control section, whereby

bie fiilie fesiined &l tdie pesiitOohiggofist hevdransfent by a
filmat the |longitudinal direction transfer position

?%Bt@@nsﬁﬁrkﬁﬁﬁﬁiﬂﬁxﬁﬁﬁi@Qfé?mé@eb§e%§@dp%%@%aiﬂg transfer
e present

molding, whereby film vibration is eliminated and the
accuracy of the positioning can be improved.

Furthermore, because the film feeding control
section and the film returning control section control the
feeding amount of the transfer film depending on the
revolution angle of the film feeding roller, the control
sections can carry out film feeding control while always
considering information regarding whether film feeding is
stopped after how long the film is fed. In other words,
because the film feeding control is carried out on the
basis of the feeding amount instead of the position of the
transfer £ilm, the amount of the overrun that occurs when
the transfer film is stopped can be controlled by the f£ilm
feeding control section, and the amount can be made small.

Hence, as the amount of the overrun is made small, the

amount of the film rewinding is also made small by the f£ilm
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invention, the time required for the positioning can
be shortened by raising the revol ution speed of the
wo pooaibmedi ng roller by the filmfeedi ng cont rBCT/IP2006/307164

section. Furthernore, because the rew nding of the
transfer filmby the filn1retuiping control section is
used for the positioning at the | ongitudinal direction
transfer position, the accuracy of the positioning at

the longitudinal direction transfer position can be

i mproved by | owerjng the speed. According to the third

FE bR e b Seh et pPasarie T ent Sy, “The Feaingd for
amount of the transfer filmis_contrqlled depending on _,
PHe MAmicrOHingi Ses 5l FEREESF he ‘it VOhotde, Riigdudinal
the configurations of the filmfeeding control section
dhgerheop CHPRsternPRG Ity gars & ittt

sinplified. And the revol ution angle can be controlled

accur at el yAgepandingg ba tthe ngapbendofagieges. of the present
According to the fourth aspect of the present

inventiion, ttieer évoleut reguspedd fofr t heef idorfisiediingy can be
roller is changed depending on the transition in the
shploeenefl polsesassjpyi echd o relve lserivvanoispreedhente, the f£ilm
t he anmbunt of overrun after the filmfeeding by the

febaingt urailigaontywl sieeti oNlhs FeBdshed cwhth®l section.
controlled easily. For exanple, in the case that the .

rUrBBErAbrBY| $RT AR 8k ke 58y VOrDLaE fthamsiRe film by
filmfeeding means is 10000, control is carried out
ggeenging onddied@psidd@d tH€ction is wused for the
positioning at the longitudinal direction transfer positioﬁ,
the accuracy of the positioning at the longitudinal
direction transfer position can be improved by lowering the
speed.

According to the third to fifth aspects of the
present invention, the feeding amount of the transfer film
is controlled depending on the number of pulses applied to
the servomotor; hence, the configurations of the film
feeding control section and the £ilm returning control
section can be simplified. And the revolution angle can be
controlled accurately depending on the number of pulses.

According to the fourth aspect of the present
invention, the revolution speed of the film feeding roller
is changed depending on the transition in the number of

pulses supplied to the servomotor; hence, the amount of

overrun after the £film feeding by the £ilm returning
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nunber of pul ses such that the filmfeeding roller
rotates at the nmaxi num speed until the nunber of

w@uiosas7oseaches 8000 and such that the revol ut PONIR0EEIH7164

of the filmfeeding roller is |owered gradually when
the nunber of pulses is nore than 8000. Hence, the
control of the revolution speed near the end of the
filmfeeding anount can be made easy, and the anpunt
of the overrun that occurs at the stopping tinme of the

filmfeeding.roll.er can he controlled. Furthernore,,
EPREkCTna TRt 15 SRUARPETh PReCOPEAGLARY Fagily.  For
oW ng.to i.nertia when e filmfeeding roller is ,
SFbBHLe o B HRsRa Rt e g tidte TEvBRdePan applicd to
speed near the end of the filmfeedi ng anmount. .
Egﬁorﬁ?ﬁ§°WBtPﬁe §¥R®nh BRpectibr tredirderdieans is 10000,
invention, in the transfer filmbeing supplied in the
SARPECHF 18§ reAnriqedheCrbedRgnaipdntChdihenfransition in the
revol uti on nunber differs depending on the take-up
dimhererf perces thehuiver blie pif $vsfgppingd rad lishe rotates
servonotor is changed dependi ng on the take-up

dt ardteer pawimenebysgded t tahsfiertHd | nunbharbeff edudtea reaches
constant anmount of feeding w thout being affected by

g8beot aké- spcHi ahatertheAcevodiutg oho speedsefetiHe aSpectfeeding
of the presentinvention, the filmfeeding contro

setleon iandldherdd | BraeiianninNgriceant Bt $REIHAN 6PNbidkes is
the torque adjustnent notor that drives the film

h8¥8- HRahOokbebh . Sonkhak t ket eBsk0B1aRR! ed L ®ition speed
transfer filmis constant; hence,

near the end of the film feeding amount can be made easy,
and the amount of the overrun that occurs at the stopping
time of the film feeding zroller can be controlled.
Furthermore, slack and vibration occurring in the transfer
film owing to inertia when the film feeding roller is
stopped can be reduced by lowering the revolution speed
near the end of the film feeding amount.

According to the sixth aspect of the present
invention, in the transfer film being supplied in the shape
of a roll, the feeding amount per unit revolution number
differs depending on the take-up diameter. Hence, the
number of pulses applied to the servomotor ig changed
depending on the take-up diameter, whereby the transfer
film can be fed at a constant amount of feeding without

being affected by the take-up diameter.

According to the seventh aspect of the present
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sl ack and vibration that occur when the transfer film
is fed can be elimnated. Furthernore, when the film

WO 2006007087 by the filmreturning control secti oPCT/g#006/307164

torque applied to the filmtake-up roller serves as a
brake, and the tension of the ansfer filmcan be
stabilized regardl ess of the take-up dianeter of the
transfer film According to the eighth aspect of the
present invention, the filmreturning control section

p..t he a r f1lmat the ition .of the .
ﬁ%&&ﬂﬁ%l%ﬂﬂt%érgg ﬁo#%ﬁéEQQOﬁpﬁagﬁgrf?%}%&%pﬁPﬁgthe film
the revolution of the filmtake-up roller at the )
Feﬁ%ﬁﬁuﬁﬁ%nCPHEIP&ngﬁ?%%+ﬂ%J Qﬂq§£§%13ﬁ osgPFEH?ngadjuStment
mark is detected. Hence, the transfer filmcan be
BeLAN ohBateadt YDy t CAgMt heakerdPi Ve bRt t iShafhat the
rel ati onshi p. between the | ongitudinal direction
HEESLEhi PPk &Rd Whte FongPedi fdllmi f8ccomstant; hence,
positioning mark detection section as the |ongitudina
gilpedt iand t vahshbiopoditdtoroofur hehepargier tfahafer film is
According to the ninth aspect of the present
ifedeceiroe lddaisettelde pdsinttileimy e n when viltd hfilm is wound
direction of the transfer filmand the positioning in
biye dhengf 1 ndi makutindiagt icamtidedr eedcichon pethar W@tue applied
out si nul t aneously, the transfer filmis not noved
gbt ethéher 10| threi-ng i roRiéhersfvddeadi rgctyrene i Sand the
carried out, and the positioning operations are not

abhesed dut ¢Ré | ¥rafhBeeef arhan then t bE® ste@iliedd HFegardless
the positioning in the
of the take-up diameter of the transfer film.

According to the eighth aspect of the present
invention, the film returning control section can stop the
transfer film at the position of the longitudinal direction
positioning mark by stopping the revolution of the £film
take-up <roller at the timing when the longitudinal
direction positioning mark is detected. Hence, the
transfer film can be positioned easily by setting the
relative positional relationship between the longitudinal
direction positioning mark and the longitudinal direction
positioning mark detection section as the longitudinal
direction transfer position of the transfer £ilm.

According to the ninth aspect of the present
invention, because the positioning in the width direction
of the transfer £f£ilm and the positioning in the

longitudinal direction thereof can be <carried out
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width direction of the transfer filmand the
positioning in the |longitudinal direction thereof can

wheotsshorsened, and the accuracy of the positi oPCTEP20e307164

be inmproved. According to the tenth aspect of the
present invention, because the,positioning at the
width direction transfer position is carried out by a
| aser line sensor, the amount of correction and the
direction of correction can be detected by one sensor,

; h nfi at an he .sjnmplified. Accordin
FSREEStabilentn Sikot -BRoERE JRalLPS! MrdineRed; Grtdr che
exanpl.e, .when the transfer filmdetected by the |aser
PORACLERLED 10 Midyrotr G (HE ol oh P oo (P st gut, and
g sition, the transfer filmcan be noved at_high

E@edpo"?ﬁgﬁ%iﬂ@, OREFELOoNPAHE aXthe i fRgred mutually.
direction transfer position can be carried out in a
Shereferre. Bre EF1PESCRR®H CRE OFOFHEEBRAWNGS fveistg in the
and other aspects and features of the present
wadeht Pénenitionpefoviec lteansifieamtiden fagld dliengositioning in
description taken in conjunction with the preferred
thbodiangittudirmaeofliwethipef ertenceo f octhe be shortened, and
acconpanyi ngdrawi ngs In these drawings : Fig. 1 is a
shdeavtewadf aft taesbesitdlotiing apmalbat Ushpaesadli ng to
a first enbodinent of the present invention; Fig. 2is
a sectionahc¢bgWihagkeBoonthd Nneeth Obispect of the present
invention, because the positioning at the width direction
transfer position is carried out by a laser line sensor,
the amount of correction and the direction of correction
can be detected by one sensor, whereby the configuration
can be simplified.

According to the eleventh aspect of the present
invention, for example, when the transfer film detected by
the laser line sensor 1s away from the width direction
transfer position, the transfer film can be moved at high

speed. Therefore, the positioning at the width direction

transfer position can be carried out in a short time.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred

embodiments thereof with reference to the accompanying
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Fig. 1 ; Fig. 3Ais a sectional view show ng the
configuration of a transfer filmbeing used for the

wo ea@adbm57 nol di ng apparatus shown in Fig. 1 ; FTIPB&/307164

is a view showi ng the external configuration of the
transfer filmbeing used for the transfer nolding
apparatus shown in Fig. 1 ; Fig. 4Ais a view
expl ai ning the detection of the |ongitudinal direction
position, carried out by the transfer nol ding

SHBRALLS SRR Bilibe PO 98 15 8 view

expla ‘the | ongitudinal direction

position, carried out by the trapsfer | din .
appar at us %H@Mm ?n ﬁﬁngls}gﬁigvlﬁfii a®vi ghpnsfer molding

expl ai ni ng the detection of the |ongitudinal direction
BQE’F‘FPGHF’ c‘%ﬁ?‘?]’égl%t tRy & hEl¥Fan dHPeditnget the present
apparatus shown in Fig. 1 ; Fig. BAis a view

éRYPBREAPRG the detection of the width direction

position, carried out by the transfer nolding

appar at us &agwn 2 niFi g. sectipngl 5Eeaws takérewon line A-A of
expl ai ning the detection of thewidth direction

pogi.titen, carried out by the transfer nolding

apparatus shown in Fig. 1 ; Fig. 5Cis a view

expl ai ni ngrtige deizectien of tbecwidhhldi reitdw ONshowing the
position, carried out by the transfer nolding
apndtgtivatsbawncifn B gtrabisfer film being used for the
transfer molding apparatus shown in Fig. 1;

Fig. 3B is a view showing the external
configuration of the transfer £film being used for the
transfer molding apparatus shown in Fig. 1;

Fig. 4A is a view explaining the detection of the
longitudinal direction position, carried out by the
transfer molding apparatus shown in Fig. 1;

Fig. 4B is a view explaining the detection of the
longitudinal direction position, carried out by the
transfer molding apparatus shown in Fig. 1;

Fig. 4C is a view explaining the detection of the
longitudinal direction position, carried out by the
transfer molding apparatus shown in Fig. 1;

Fig. BA is a view explaining the detection of the
width direction position, carried out by the transfer

molding apparatus shown in Fig. 1;

Fig. 5B is a view explaining the detection of the
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Fig. 6 is a sectional viewtaken on line B-B of Fig. 1
; Fig. 7 is a detailed sectional viewtaken on |ine

W@2@60670F1 g. 6 ; Fig. 8 is a perspective vi ew BODIR2005/307164

the filmtake-up nechanismof the transfer nolding
apparatus shown in Fig. 1 ; Fi 9 is a magnified view
showi ng the sensor installation section of the
transfer nol ding apparatus shown in Fig. 1 ; Fig. 10
IS a perspective view showing the first width

di.rectign_sens n .ation_sectign of the transfer
RoRERngBaEaracs SnBdR-PhFi Gor s todm gt 1 By o G Transter
control circuit di a%]ram of the transfer nolding
3333‘?5‘%913@&5 Uh SECYR £ FE9y. 192 is a view showi ng

a processing flow i,n the case that, the transfer film

i s positioféd-aP&t A€ Porgierudrwdit 1B tGheh dstamiign of the
position and the width direction transfer position;
Eigthi13dirschigilapROshbibhg t @erféedi ngispdey] the transfer
anddirection of the transfer filmin the case that the
npafAshigr appbmaityispediowinoned Falg .t Ae | ongi t udi nal

direction transfer position; Fig. 13Bis a view

showi ng t h&igel & iionshi peatbngafheripositalons ofh flhee B-B of
| ongi tudi nal direction positioning )

Fig. 1;

Fig. 7 is a detailed sectional view taken on line
C-C of Fig. 6;

Fig. 8 is a perspective view showing the £ilm
take-up mechanism of the transfer molding apparatus shown
in Fig. 1;

Fig. 9 1s a magnified view showing the sensor
installation section of the transfer molding apparatus
shown in Fig. 1;

Fig. 10 is a perspective view showing the first
width direction sensor installation section of the transfer
molding apparatus shown in Fig. 1;

Fig. 11 is a control circuit diagram of the
transfer molding apparatus shown in Fig. 1;

Fig. 12 is a view showing a processing flow in
the case that the transfer film is positioned at the
longitudinal direction transfer position and the width

direction transfer position;

Fig. 13A is a graph showing the feeding speed and
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marks on the transfer film the position of the
| ongi tudi nal direction sensor and the tinme shown in

WO2@6/14B47 i n t he case that the transfer fil m i BCT/JP2006/307164

positioned at the |ongitudinal direction transfer
position; Fig. 14 is a view shgwing a configuration
exanpl e of a pulse count table; and Fig. 15 is a graph
showi ng the feeding speed of the transfer filmin the
case that the transfer filmis positioned at the width

G L PESIELR, SESTICEES EGR AR Nae ene
53l VAT 9 OSRSIRd {142 It o ection

hr oughout the acconpanying draw ngs. A first
m%hﬁgn@m_’ng to the present invention will be

described below in detail referring to the draw ngs .

As shown i Aig-gsi3B1 Ehd View sharsierthpl tetgtionship among

%%%arat us i s provided with a transfer molding section
cBapitasPng 05t fhondeporsiudinalnsdareedion gpositioning

stationarybase 1 , a novable nold 4 installed on a

mevrds e dase the ahdarnafen) edtiilon nothke Fodsmition of the

injecting nmolten resin into a cavity fornmed between

Loagtiwondimads @iredtiohnsthectr arsd ethaoltding shown in Fig.

apparatus according to this enbodi nent, the stationary

haze ih itheseedeedHar apedasimifdy fiand idheps@vatdsed at the

base 3 is guided with four tie
longitudinal direction transfer position;

Fig. 14 is a view showing a configuration example
of a pulse count table; and

Fig. 15 is a graph shéwing the feeding speed of

the transfer film in the case that the transfer film is

positioned at the width direction transfer position.

BEST MODES FOR CARRYING OUT THE INVENTION

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the aécompanying
drawings. A first embodiment according to the present
invention will be described below in detail referring to
the drawings.

As shown in Figs. 1 and 2, a transfer molding
apparatus is provided with a transfer molding section 100

comprising a stationary mold 2 installed on a stationary
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bars 7 secured to the stationary base 1 and nobves so
as to be able to cone close to and be away fromthe

wgar@bilonary base 1 . By virtue of the npbvenentPOT/JR2065/307164

novabl e base 3 , switching is possible between a
closed state in which the partihpg surface 2a of the
stationary nold 2 makes pressuré contact with the
parting surface 4a of the novable nold 4 and a cavity
is formed in the nolding sections (the nolding section

f-th tati ld . th | di ti
SR 2 SEARAMR DL A LD I SR 5561 80 5, ana
tate | ich_t tl f 2 d, 4a ,
SR CBEILFLALE LRAMMLEN,! Do Pl g ST aese 28 a0t ta o,
t.i 100, th tati ld 2 dth bl
R i IR R L 20 e ovadl o

formthe cavity, however, other nolds, such as .

i nt er medi at® pFaeesTaRAf e sBObElnge FPRRTA TGS f acgorging to
device 10 and a filmtake-up device 11 are provided on

fhé snovepP@inere, 3 theThetptipnpsydibrseedi ces1Gantred to a
the filmtake-up device 11 constitute a film noving
pedestalf 6r rond e novaisierbasend20si gudcald etitk tiour tie
the parting surface 4a of the novable nold 4 (in the

bamgi t7udierairedi recttilom ofathensranbbiee fli bBd2MovesThe as to
transfer film20 is noved in the |ongitudinal '
bier egilieontd heoref dlypdd | o f aadi me devdgeribmanthd heationary
filmtake-up device 11 so as to be separated from and
baspanallel with the parting surface 4a of the novable

nold 4 .

By virtue of the movement of the movable base 3,
switching is possible between a closed state in which the
parting surface 2a of the stationary mold 2 makes pressure
contact with the parting surface 4a of the movable mold 4
and a cavity is formed in the molding sections (the molding
section 2b of the stationary mold 2 and the molding section
4b. of the stationary mold 4) of the molds 2, 4 and an open
state in which the parting surfaces 2a and 4a are separated.

In addition, in the transfer molding section 100,
the stationary mold 2 and the movable mold 4 are used
bagically, and the two molds 2, 4 form the cavity; however,
other molds, such as intermediate plates, may also be used.

A film feeding device 10 and a film take-up
device 11 are provided on the movable base 3. The £film
feeding device 10 and the film take-up device 11 comnstitute

a film moving section for moving a transfer film 20 in
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Furthernore, the filmfeeding device 10 and the film
take-up device 11 are disposed so that they can be

worewedotoy7 a first novenent nmechani sm 12 and a BED@RRM06/307164

novenent nechani sm 13, respectively, in a direction
per pendi cul ar to the novenent gdirection of the novable
nmold 4 (the width direction of the transfer film 20)
In other words, the filmfeeding device 10 and the
filmtake-up device 11 are noved in the width

ir jon_of th fi the fi \Y; nmechani,s
PAEEEERN e The rﬁoav"—let%erﬂ Sliddt AR EFePheTREARI Y ho1a 4
ons ituting. , i.recti,on dr| section fo
Co0 ERe T heni Endi et RSt PR Bt S e SR8 m 200
t hereof, together with the first novenent, nechani sm 12
and the selBRdtHBVERERt ThdBhal &f POVed i fie longitudinal
enbodi nent, the filmfeeding device 10 is installed

AbBeEtine FvHASE pagefdln Hreding (danirer 10 aRdothe film
noved in the wwdth direction by the first novenent
hekhanPsndepiceThEL f i99n Baketop Hevi separtakedprises and in
filmtension nechanism 14 installed bel ow the novabl e
basal3eandathi thet phetdpgmecrdnicend 5 cfnshal medadl o held 4.
pedestal 6 , and the filmtension nechanism14 is

nmoved i n t Rarvhedthoder, eddtHeonfdimt Heetidansfdavifad NL@0and the
by the second novenent nechanism 13 . The installation

POBIm! iteke -afp t hevicémifieegi-ag dd%fplo@%dlcls@ndhtahe tfhdyn can be

take-up device 11 are not |limted to

moved by a £first movement mechanism 12 and a second
movement mechanism 13, respectively, in a direction
perpendicular to the movement direction of the movable mold
4 (the width direction of the transfer f£ilm 20). In other
words, the £film feeding device 10 and the- film take-up
device 11 are moved in the width direction of the film by
the first movement mechanism 12 and the second movement
mechanism 13, thereby constituting a width direction
driving section for moving the transfer £ilm 20 in the
width direction thereof, together with the first movement
mechanism 12 and the second movement mechanism 13.

In this embodiment, the f£ilm feeding device 10 is
installed above the movable base 3, and the transfer f£ilm
20 is moved in the width direction by the first movement
mechanism 12.

The £film take-up device 11 comprises a £ilm

tension mechanism 14 installed below the movable base 3 and
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these positions; it may be possible that the film
feeding device 10 is installed below or on the

wo edob/10ioght si de of the novabl e base 3 and t hapPCT/he2006/307164

filmtake-up device 11 is installed above or on the
other left/right side of the n?gable base 3 , and it
may al so be possible that the filmfeeding device 10
and the filmtake-up device 11 are installed on the
pedestal 6 or the stationary base 1 . In other words,

he- f4i [ [ i S I haur s hat
Pr i LAY o PR ot 25 YRSPRLLA B SEpkapeditar o,
direction_of the transfer film 20 _and,preferably al so .
AL e GEhm Bt OFcPRBTERand ot 51 FIEVSD Yprifie widen
respect, to the _partin urface of a nold (the partin
GiEREEaom o RS SRR EhbiaZ) O { Fht oSty Movement
surface 4a of the novable nold 4 ) before transfer
REC8PRgSMs 1arri ed out, and so that the transfer film

20 can be noved in the |ongitudinal direction and

pref er abl y The borftahbatbeni tediifdlonghdoRi dite £ilm feeding
directions when the transfer film20 is positioned at

e ikcengiot agidnahedifridot itevketrunsteariqsosli’ iaore amek thisnited to
width direction transfer positionthereof as described

tatee. phexittidres tiansbegr b lppsdildldetidescithbedilds feeding
shown in Figs. 3A and 3B, on the surface of the base

Bekic20a cofid henstabséar beilbm 20; slecohat leftperibhenside of
21 are provided at intervals in the |ongitudinal

dheeaidvablelheaglecor ahoRhR@r tiHNSE 2ilm at gkpegpedehitd 11 is
t he base film 20a

installed above or on the other left/right side of the
movable base 3, and it may also be possible that the film
feeding device 10 and the film take-up device 11 are
installed on the pedestal 6 or the stationary base 1.

In other words, the film moving section is only
configured so that the transfer f£ilm 20 can be moved in the
longitudinal direction of the transfer £ilm 20 and
preferably also in the width airection of the transfer film
20 with respect to the parting surface of a mold (the
parting surface 2a of thé stationary mold 2 or the parting
surface 4a of the movable mold 4) before transfer molding
ig carried out, and so that the transfer £f£ilm 20 can be
moved in the longitudinal direction and preferably in both
the longitudinal and width directions when the transfer

film 20 is positioned at the Ilongitudinal direction

transfer position and the width direction transfer position
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and transferred to nol ded products when nolding is
carried out in the transfer nolding section 100. In

wo b@ottomssfer film 20, a peeling protective | aper/JR205/307164

is provided on the base film20a, and decoration ink
| ayers 20c constituting the degpration portions 21 are
provi ded thereon. Furthernore, on the decoration ink
| ayers 20c, an adhesive |ayer 20d is provided, and the
adhesi ve | ayer makes contact with nolten resin during

Lnjection l-din d4i onded thereto, and the
%@%Eé%#i%ﬁnaﬁﬁchﬁégsligggare peel ed fromthe base
filmtogether with the peeling Qprotectjve, |layer 20@@

and transf8FFEd tt(]?erm?]a% Slf)?Bd e “T'Jnjeltpgns%esr‘c“'fjr §- As
20 that is used in tﬁi gresent invention mﬁl% be ,
BRSHR| BBd Fiflfe t3ParRPdr >Pi| AP2GHehAA W' IR edt i Ahphdase film
gresent invention is forned of a_substrate sheet, 20a

pa #Tdeeberatinpeafgyer f1iRe 2focofafPiatLaePXTMTIS 3l are
a peeling protective layer 20b, a decoration layer 20c
Bhndvadeddiadsindqrigeks 204, thes hangidinskineat edsheetion.  The
20a, a single-layer filmnade of a material sel ected
flecorahbog pointdamrizonat earesipggidd afirde tési npase f£ilm 20a
polyi m de resin, polyester resin, acrylic resin,

aheéf cranhefemrredr eichanel des i pryodeeys owhéni mebttiadi emre-carried
styrerie resin, vinyl chloride resin, etc. or a

bafi Rat et i ¢a:06 & caPLEYALT skickmomdeoof t1a ehemi@insfer
kinds of resins selected fromanong those described
aboyesbs dValdaall®y protective layer 20b is provided on the
base film 20a, and decoration ink layers 20c constituting
the decoration portions 21 are provided thereon.
Furthermore, on the decoration ink layers 20c, an adhesive
layer 20d is provided, and the adhesive layer makes contact
with molten resin during injection molding and is bonded
thereto, and the decoration ink layers 20c are peeled from
the base film together with the peeling protective layer
20b and transferred to molded products.

" The transfer film 20 that is used in the present
invention will be described. The transfer £ilm 20 that is
used in the present invention is formed of a substrate
sheet 20a and a decorative layer. The decorative layer
comprises a peeling protective layer 20b, a decoration
layer 20c¢ and an adhesive layer 20d.

As the substrate sheet 20a, a single-layer f£ilm

made of a material selected from among polycarbonate resin,



The thickness of the substrate sheet 20a is preferably
5to 500 m . If the thickness of the sheet is |ess

W b@a/18706m , t he handling thereof during the SPCT/IRPRG04/307164
the molds 2 , 4 is defective, and the nol ding
processing beconmes unstable; ifgthe thickness of the
sheet 20a is nore than 500 mm, its rigidity is too
hi gh. The peeling protective |ayer 20b is fornmed on
the substrate sheet 20a so that the decorative |ayer

. peel . as#; f st t :

AT AR BB LG B SR L DEE <A Moo

golxester ie in, acrylic resig olefin resin, urethane ., __
E8*R, or°tRe ti ké ravalf ShFERCAs oWt hod Fy tonttrile
rovi di ng the peelin rotectiye |l ayer, 20b, any of

BuBePAENe SR yEeB TSRy HoTHod Lt iSs FePatr et o a
grinting, screen printing and offset printing, or any
pugarteds T HusOsf @ o&OPRY YRethobslRmpasie ySEd tw or more

the peeling protective |ayer 20b, the decoration

kapdes cfocresidit apehgcredt dpeom gund r Feopat dessgibed above
solids, etc. are formed. As the material of

t.hedeedidabilen | ayers 20c, acrylic resin,

nitrocel l ul ose resin, polyurethane resin, chlorinated

rubber resirhe vihybkobkkeri dé -vhayl sacetatee copiodgtrer20a  is
resin, polyam de resin, polyester resin, epoxy resin,

pireEBeabilke sare aveo | ghl e, dRuttHdecnbdioiesd 68 BBk sheet is
particularly limted to these. In addition, a netal

fbkm kayer > ofhal K dUMhg thereof during the setting in

g g

the molds 2, 4 1s defective, and the molding processing

becomes unstable; if the thickness of the sheet 20a is more
than 500 um, its rigidity is too high.

The peeling protective layer 20b is formed on the
substrate sheet 20a so that the decorative layer can be
peeled easily from the substrate sheet 20a. As the
material of the peeling protective layer, polyester resin,
acrylic resin, olefin resin, urethane resin, or the like
are availlable. As a method for providing the peeling
protective layer 20b, any of general-purpose printing
methods, such as gravure printing, screen printing and
offset printing, or any of various kinds of coating methods
may be used.

On the peeling protective layer 20b, the

decoration layers 20c indicating 1letters, geometric

patterns, solids, etc. are formed. As the material of the
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chrom um copper, nickel, indium tin, silicon oxide,
or the like may al so be provided as the decoration

wo 200en10B8T by the vacuum deposition nmet hod, plBCT/MRR006/307164
method, or the like In this case, the netal filmlayer
may be provided on the entire fqce of the decoration
portions or nmay be provided partially on part of the
resin layer or the like. The thickness of the
decoration layer 20c is preferably 0.5 to 50 nm. If

h?%g%{%‘t%ﬂei%g‘aa 'e%g)% o%t%'}y(il% 'I‘BSTJTII h%fletfcg:eﬁﬂloé’éee@esm

ng i nca airning “suffi'cient

erty and if t t hi ckness i re
BRIPEERYnafl T ehiS: | Dhg e tedl | B, aFeRin,  vinyl

nti, However, in the ca of a netal fil ,
B OFHE‘ng{ §T) eptiis apigpoiyier 1365 8. pelvpalde’ resin,
t hi ckness of the nmetal film/layer is Iess than 50
Eﬁ%W@St§raRﬁ%ﬂﬂen?BPXBQQﬁf%WmaﬁﬁbF?%ﬁ %Eﬁaﬁﬁ?n@”allable
sufficient metallic luster feeling, and if the

bHitc khes Baiteridie iehart1 Pog tAculaidive Limidest dist drhaste -

bei ng apt to cause cracks . As a nethod for providing

t he decor atnoaddayers, 20c meteilr diymorlaysn m@dey of aluminum,
general -purpose printing methods, such as gravure

phicotning, sm];qmr,prhmtka@,,arﬂmdﬁdrs,et tpni, ntsilgicandoxide, or
nmetallic filmform ng nethods, such as tampo printing,
paentliifkg, mear i lso Kbadprofvidest iaxy ks hadsoration layer 20c
evaporation, ion plating, sputtering and the |like are

ayaidigb| eaclie agdesd veibayaet?dd hasiapiesf etdd, or the
bondi ng
like 1In this case, the metal film layer may be provided on
the entire face of the decoration portions or may be
provided partially on part of the resin layer or the like.
The thickness of the decoration layer 20c¢ 1is
preferably 0.5 to 50 um. If the thic¢kness is less than 0.5
um, there is a problem of being incapable of obtaining
sufficient design property, and if the thickness is more
than 50 um, there is a problem of being difficult to dry
after printing. However, in thg case of a metal film layer,
ite thickness is preferably 50 to 1200 A. If the thickness
of the metal film layer is less than 50 A, there is a
problem of being incapable of obtaining sufficient metallic
luster feeling, and if the thickness is more than 1200 3,
there is a problem of being apt to cause cracks.

As a method for providing the decoration layers

20c¢ entirely or partially, general-purpose printing methods,
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the transfer film20 to nolded resin. It is preferable
that acrylic resin, nitrocellul ose resin, polyurethane

w0 e@ong706hl ori nat ed rubber resin, vinyl chloriPer/Jrzom/307164

acet ate copol yner resin, polyam de resin, polyester
resin, epoxy resin, polycarbongie resin, olefin resin,
acrylonitrile-butadi ene-styrene resin, or the like is
used as the material of the adhesive |ayer 20d. The
t hi ckness of the adhesive |ayer 20d is preferably 0.5

%ﬁgﬁg ?g]égkgv%Pgnig%ﬁgggﬂ !Ssbﬁéépéh%gﬁﬁgiﬂgn’and offset

i prg elnf'lncapab tai"ni ng
¢ . s ift Chi ,
R L

after.printing. As a nethod for_ formng.the %ggﬁ%%ve
PE&EFlggd, B nB?naeneV3F19B§rp5§gdﬁri% i ngS g ethods,
such as gravure printing, screen printing and of fset,
BYPRPFAGLIOBr ah9™ofP{RAr18%s nBRWOERT1RUcHPRY paift ie]rﬂdfe are
di ppi ng_and reverse coater, may be used. A nold
pepedsableayer nmay al so be provided on the substrate

sheet 20a to forma substrate sheet having _
mol dr el eas@bel edpesive ilmyrefepdbbest it eEfgficof bonding
resin, nitrocellul ose resin, polyurethane resin,
théortinzatssicbr ubben 2@sitte woddedchtesine - Vithylis preferable
acet ate copol yner resin, polyam de- resin, polyester

tBatn, aepoXycr ezesinpol néarberdtleloes nre@ief,i n padsiuxethane
acrylonitrile -butadiene -

resin, chlorinated zrubber resin, vinyl chloride-vinyl
acetate copolymer resin, polyamide resin, polyester resin,
epoxy resin, polycarbonate resin, olefin resin,
acrylonitrile—butadiene—styrene resin, or the like is used
as the material of the adhesive layer 20d.

The thickness of the adhesive layer 20d 1is
preferably 0.5 to 50 um. If the thickness is less than 0.5
um, there is a problem of being incapable of obtaining
sufficient adhesiveness; i1f the thickness is more than 50
um, there is a problem of being difficult to dry after
printing. As a method for forming the adhesive layer 204,
any of general-purpose printing methods, such as gravure
printing, screen printing and offset printing, or any of
various methods, such as painting, dipping and reverse
coater, may be used.

A mold release layer may also be provided on the

substrate sheet '20a to form a substrate sheet having mold
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styrene resin, or the like is used as the material of
the peeling protective |ayer 20b. The thickness of the

wW@e@bilomyspr ot ective | ayer 20b is preferably 0.BCT/aP26@/307164

mm. If the thickness is less than O .5 nm, there is
a probl em of being incapabl e of; obtaining sufficient
adhesi veness; if the thickness Is nore than 50 nm,
there is a problemof being difficult to dry after
printing.- As a nethod for form ng the peeling

Pé?%&%&ﬁyfik yer, any of general -purpose printing
met hods, “such as gravure printing, offset printing and

screen priggi ng,, o a@réféa\?ﬁf&r\sfag{ﬂ ous QBEEOdS'aél‘[J%Cg%és resin,

pai nting, drpping and Soat er, may be

Fu£ther rgb as shown in Fig. 3B, .the transfer film 20 ted
s Eaﬁ?ggﬁ #Ft h Tt udPR W%ﬁ%ﬁ&ﬁﬁ%n15%%%?rom9ﬁ?°rlna e
marks 22 and a width direction positioning mark 23 for ,
FHEPBHr pBSENof VdBY e CPAGTERE “Fdeivth GT SRt h&ETndyegy resin,
film20 at the tinme when the decoration portions 21 .
BPeYEMAAST er re®F 1™, nol RELYSIO®RIct s FRS3Pnchr ofPYAY i on ¥esin,
with molding, that is, the transfer position of the .
prayshebofipfm 26sA8, s lpd@d 1inn rRisg.n , 3 B.crydrorearipl e butipsliene -
| ongi tudi nal direction positioning marks 22 (having a
bopgehadiresindi reectilom dikensisomsed BRsmihé omaeranpllepf the
on the transfer filmare provided intermttently at

petetvgl pronethevkeongytudpoal. direction of the

transfer filmon one width direction side of the

transfer firhe 204 caneskhefwitichpeeling protective layer 20b
is preferably 0.5 to 50 um. If the thickness is less than
0.5 um, there is a problem of being incapable of obtaining
sufficient adhesiveness; if the thickness is more than 50
pm, there is a problem of being difficult to dry after
printing.- As a method for forming the peeling protective
layer, any of general-purpose printing methods, such as
gravure printing, offset printing and screen printing, or
any of various methods, such as painting, dipping and
reverse coater, may be used.

Furthermore, as shown in Fig. 3B, the transfer
film 20 is equipped with longitudinal direction positioning
marks 22 and a width direction positioning mark 23 for the
purpose of detecting the position of the transfer film 20
at the time when the decoration portions 21 are transferred

to molded products in synchronization with molding, that is,

the transfer position of the transfer f£ilm 20.
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direction positioning mark 23 (having a wdth
direction dinension of 3 nm for exanple) is provided

WO pooseessi on in the | ongitudinal direction oPCT/mE2006/307164

transfer filmon the other width direction side of the
transfer film Both the Iongitg%inal di rection
positioning marks 22 and the wdth direction
positioning mark 23 can be configured so as to be
nearly equal to or smaller in size than marks placed

on a conve%%%ong olhansigr film Mye speaifically. 1o the

al t hough b ends of the |ongftudindl diréction

osi t.i.oni.ng .mark _are .det ect ed. .conventianal.ly, 'y, one,
L PR e T s A P QYR § (A mud ving  a
an h de snnl | er_that .that used qn the conventiona
PR P TG 1 oADBANALRD, The (PhnsfeF fHigRRLe) on
20 is transparent, and the respective positiaqgnin ,
ek S ERshRy BN A Fot PEPRASESr dRteTHGWEREL L% intervals
respective positioning marks 22 and 23 nmay be .
donfihpur bangbtadinal peireghdpocaft .the t eransfes| il on one
may al so be possible that the transfer film20 is
wadftihg dries o oas stisleh@indthe rtyspeiemtiohm (2@nsAnd epite width
and that the respective positioning marks 22and 23 are
cdameicguioed sosasitnibg tmawispanenthadimg tar ansfieh fdimection
position detection device conprises a |ongitudina
diimedisiom sehsprmld) ded fdxtmhipbad secemdvidatih in succession
direction sensors 31, 32 provided on the transfer

Bl Y BPRG] Bhdsnas ghewethibnFiS.tHe abdadsfedN@ilm on the
detects the positioning marks 22, 23 on the transfer

Hth®r width direction side of the transfer film. Both the
longitudinal direction positioning marks 22 and the width
direction positioning mark 23 can be configured so as to be
nearly equal to or smaller in size than marks placed on a
conventional transfer £ilm. More specifically, although
both ends of the longitudinal direction positioniné mark
are detected conventionally, only one end is detected in
this embodiment, whereby the mark can be made smaller that
that used on the conventional transfer f£ilm.

In this embodiment, the transfer f£ilm 20 isg
transparent, and the respective positioning marks 22 and 23
are not transparent; however, the respective positioning
marks 22 and 23 may be configured so as to be translucent.
Alternatively, it may also be possible that the transfer

film 20 is configured so as to be not transparent or

translucent and that the respective positioning marks 22
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thereby detecting the relative positions fromthe
positioning marks 22, 23 on the transfer filmas shown

WO p00ki1¢7058B. Next, a transfer nol di ng nmet hod aPCDIRMOOE307164

to this enbodiment will be described. The transfer
nol ding nmethod is carried out nti nuously by
continuously feeding the transter film on which the
decoration portions 21 are disposed at intervals,
between the stationary nold 2 and the novabl e nDId 4
carri d out .convent i n?l;Er ansfer

as .bein

ﬁBFd?%ggﬁgtHSH FﬁgFﬁgego Fsrtgx nple ns%@. gF ‘'step |n

whi ch mhlle the stat bl

4 are openIPffe ?F%ﬁégg%r¥ﬁnﬁpzopo§ éﬂ %ﬁy%ﬁg%3§3 device
Iongltudlnal direction and the width direction so

EENBELEBSI B HEWIHUAREY sHgra Gl ITal SERFeEt pGnand Tirst and

transfer position and the width direction transfer
pesPRflonviAtBotHl ¥ IPhgiaaidaRe dilrecBPonPhAdigae on the
wi dth direction, respectively, and a decoration
pnans@arzmqlsilmp@manatusﬂeamsupwg dectHige of 1tApd 2, and
nol d, such as the nolding section 2b of-the stationary
dBtdcﬁs;thesgnsﬂtiﬂnﬂmgImaMksﬂEZJtEB bhi sheer stragiedier £ilm,
the novable nold 4 is noved, and the nolds are cl osed
thehebt t hecteanshgr fuHen 2@clberieeet weenittibhken from  the
resin is injected into the cavity 110 formed in the

pBkEsidning madird tde deropat kbR PofdddMe?lfidm as shown in
transferred to a nol ded product in synchronization

wigh ARl ding; and a third step in which the nolds are
opened, and the nol ded product to

Next, a transfer molding method according to this
embodiment will be described. The transfer molding method
is carried out continuously by continuously feeding the
transfer £ilm, on which the decoration portions 21 are
disposed at intervals, between the stationary mold 2 and
the movable mold 4 as being carried ouf conventionally.

The transfer molding method includes, for example,
a first step in which while the stationary mold 2 and the
movable mold 4 are open, the transfer film 20 is'moved in
the longitudinal direction and the width direction so as to
be positioned at the longitudinal direction transfer
position and the width direction transfer position in both
the longitudinal direction and the width direction,
respectively, and a decoration portion 21 is opposed to the
molding section of the mold, such as the molding section 2b

of the stationary mold 2; a second step in which after this
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whi ch the decoration 21 has been transferred is
obt ai ned. Al though the step of positioning the

wo e@adbm»s7 film20 at the | ongitudi nal directi oPCT/JP2006/307164

transfer position and the width direction transfer
position will be described in gdetail later, for
exanpl e, the feeding anobunt of the transfer film 20 by
the filmnoving section is set in advance, and the
film20 is noved intermttently at high speed in the

gg?gq ggfgga' £Slier %am{gmcgf& jeedi AgagPulha aad tﬁg@%s are

Ositions int ongi t udi nal rection a

bhs et ol Chrest ign. aLe Ll nes adhyst ot apd SLeLILIRd noicen

I ne adjust mé I's ‘carried out

detecti,ng.the positions of the positionn rk 2,

585 Pot P bt BrERRL T &P AT Iy b Sy grolds 2,
31, 32 as described later. For the purpose of

éorFBQtFH@ 9ﬁ€°56§PPP0@C5F1Fﬁb2ﬁr&ﬁ£f H94GRERS 4P thdrolded

w dt h direction, a mechanismconfigured so as_to be
pEpaBrE &0 AGRrembzathelRf withi malehngy t#edwadihird step
direction is necessary on the filmentrance and the
finl mhdxdht thelemofldshenm| dsered, 4andTiére molded product to
speci ficconfiguration of the mechanismis provided on
tvhechi thef dedomgtdevi @4 b@.saieerhde Harahaadest v ditisciened.
11 as described later. Next, the specific
confi gur at Roahefighhethel nef@ediofy gewiceohlny | thée transfer
described. As shown in Figs. 1 and 2, the film
Feedi ng devibe 10ngawRIdises AdiMerckiein 4ransfer position and
the width direction transfer position will be described in
detail later, for example, the feeding amount of the
transfer f£ilm 20 by the £film moving section is set in
advance, and the film 20 is moved intermittently at high
speed in the longitudinal direction by the feeding amount,
and then both the positions in the longitudinal direction
and the width direction are fine-adjusted and determined.
This fine adjustment positioning is carried out by
detecting the positions of the positioning marks 22, 23
provided on the transfer £ilm 20 by the sensors 30, 31, 32
as described later.

For the purpose of correcting the position of the
transfer film 20 in the width direction, a mechanism
configured so as to be capable of moving the transfer film

20 in the width direction is necessary on the film entrance

and the film exit side of the molds 2, 4. The specific
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provi ded on the novable base 3 , a noving nenber 41
that is provided on this bracket 40 so as to be

wowahd®si n the novenent direction of the novabCBIIRASE307164

3, and a third novenent nechanism 42 for noving the
novi ng nenber 41 in the nove direction of the
novabl e base 3 along the bracket 40. The third
novenent nechani sm 42 is configured, for exanple, so
that a screwrod 42a that is threadedly engaged with

t he _movi.ng. nenbe via a. lock nuf_4 ' at abl .

CORAIRERN BRI RE b efpotinn e "Hbd Il b e iam
er 41.is,noved in the ve direction of the

PE0aing batELBhyEe! gridn PER ot badiity Bhe ditie 11 as

rod 42a. The third novenent mechanism 42 may al so be

eoRFryhredlabethat the screwrod 42a is rotated by a

cylinder or a notor and so that the screw rod 42a is ,

t hr eaded! yNg®§ageti@i t fPachfiic BeRRESSWIRHelfdyitly the film

menber 41 is configured so as to be noved in the

fieedipgt dgivieet ildh will heendeabkabpdse Rpyshewnt hpr Figs. 1

novenent nechani sm 42, a feeding roller 45 isnoved in

&hé overent fillmedeiedingf déreiomvabl edmsd @ ogebhiecket 40

with a housing 43; hence, the space between the

paoctidgdsonf ate 4@velblichéamy ad) ea baseidgamdmbhe 41 that is

transfer film 20 can be adjusted by adjusting the

peedingdpasi t tansofbrdrekdt ansf ado f BEM20. bdhendetlsiengin the

43 is provided on the noving nenber

movement direction of the movable base 3, and a third

movement mechanism 42 for moving the moving member 41 in

the movement direction of the movable base 3 along the

bracket 40.

The third movement mechanism 42 is configured,
for example, so that a screw rod 42a that is threadedly
engaged with the moving member 41 via a lock nut 42b is
rotatably connected to the bracket 40, and so that the
moving member 41 is moved in the movement direction of the
movable base 3 by tightening or loosening the screw rod 42a.

The third movement mechanism 42 may also be
configured so that the screw. rod 42a is rotated by a
cylinder or a motor and so that the screw rod 42a is
threadedly engaged with a nut.

Because the moving member 41 is configured so as
to be moved in the movement direction of the movable base 3

by the third movement mechanism 42, a feeding roller 45 is
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41 so as to be novable in the width direction of the
transfer film?20, and the first novement mechani sm 12

wo goopnnamwstled to nove the housing 43 with respeRCT/IRR00dAE7164

novi ng nenber 41 in the width direction. A s shown in
Fig. 2, in the first novenment;gechanism 12, a notor
12b is installed on a guide frane 12a, a nut 12d is

t hreadedly engaged with a screw rod 12c that is
rotated by this notor 12b so that the nut 12d is

| e; Al j f - | d
TBYER *Ll e P BSRR IR Re, a0, B TreeRIR base o

2d i ecured to.the.housjng 43 . A quide frame.47 is

SRl ol et s ertr H3ncsha M qrelaatehyptn the
are _noved along this guide fra 47 are secured . to the
RoeeiRs B Uk oo the SRGoAs Bt flfad 8 tenster
to_be novable with respect to the npving nenber_41 in

ERdmyi2ft 1F3R r BRt POA USESChY Bt 1R | F90 fegslizgs dposition

the transfer film 20 wound on a feeding reel 44 is

pbvEde hrepsigrdthi 18 Rction by noving the housing 43

with respect to the noving nmenber 41 by thefirst

movenment nE&eadiamiry 4heler @roivaded |on 20heamaydng member
noved in the wdth direction. Both the feeding reel 44

aind sbe fedongbe ollearabls servilng asidil mdfieeditign of the
roller, are rotatably supported in the housing 43, and
thentfaasifild i o 2Gnds timndientt heeeedimgneerbnéddm. 12 is
The feeding reel 44 is driven so as to be

provided to move the housing 43 with respect to the moving
member 41 in the width direction.

As shown in Fig. 2, . in the first movement
mechanism 12, a motor 12b is installed on a guide frame 12a,
a nut 12d is threadedly engaged with a screw rod 12c¢ that
is rotated by this motor 12b so that the nut 12d is movable
along the guide frame 12a; the guide frame 12a is secured
to the moving member 41, and the nut 12d is secured to the
housing 43.

A guide frame 47 is provided on the moving member
41, and gliders 48 that are moved along this guide frame 47
are secured to the housing 43, whereby the housing 43 is
configured so as to be movable with respect to the moving
member 41 in the width direction of the transfer f£ilm 20.

Because the transfer film 20 wound on a feeding

reel 44 is moved in the width direction by moving the

housing 43 with respect to the moving member 41 by the
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rotated forward and backward by a first notor 46. The
feeding reel 44 conprising a shaft 44a and a pair of

wo b@agensA4b i nstall ed thereon is renovably i nBCEIP206H/307164

on the housing 43 . The first notor 46 is fornmed of a
servonotor, and its driving reyplution angle can be
controll ed by the nunber of drive pul ses supplied from
a control section (see Fig. 11) . Wth the
above-nentioned configuration, by the forward

;g\_ﬁggu | QR o hﬁe%ﬁgg%&q neel 44 Eyggggewﬁfﬁ ie%5n4§an be

rawn out an out “fromthe I'ng 70

in the.longitudi I irect.ion of the transfer film 20;
B?vFﬁelﬁaggﬁaggdpgvggﬁFF%ﬁogf the feeding reel 44, the

a to be nold g rtion of the tra sfgéggi 2% havi n

been fed o P% aﬁgﬁ%zgﬁﬁgﬂﬁﬂ bRethé % n H%e Fe%ﬁl¥93r°1ler
The transfer fil.m20 fed out framthe filmfeeding

devi E8XTe"Fad8es 1L Ar S6R-11Fe TOFAEE b T &P taP hesupported
molds 2 , 4 and is fed further by the filmtension

kBckBfi 8R1ANT $Re 3pecithiec tegmmitgdt £1iloh 2 Ishevqundnon the
t ensi onnechani sm 14 wi Il be described. The film

feadivg meehaAksm Thecdmediisgs reedr idde isoldrBGarmP @&s to be
driven roll 51, and the drive roll 50 is configured so
asthbele Tthriweard apddr dbatledeby ysezodd ueit omob2r. 4khe  The
driven roll 51 is provided so that the driven roll 51
tandimke peebsurde conipadisiwdg haanshiet sepat ateedl f BOnpair of
t he

flanges 44b installed thereon is removably installed on the
housing 43.

The first motor 46 is formed of a servomotor, and
its driving revolution angle can be controlled by the
number of drive pulses supplied from a control section (see
Fig. 11).

With the above-mentioned configuration, by the
forward revolution of the feeding reel 44, the transfer
film 20 is drawn out and fed out from the feeding roller 45
in the longitudinal direction of the transfer film 20; by
the backward revolution of the feeding reel 44, the a to be
molded portion of the transfer f£ilm 20 having been fed out
can be rewound on the feeding reel 44.

The transfer £film 20 fed out from the £ilm
feeding device 10 passes through the space between both the

molds 2, 4 and is fed further by the film tension mechanism

14. The specific configuration of the £ilm tension
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drive roll 50; in the separated state, the transfer
film20 is inserted between the drive roll 50 and the

waleiosaorosdl | 51; in the pressure contact statePCT/hR2006/307164

drive roll 50 is driven to convey the transfer film 20
having been fed fromthe fil mfgeedi ng device 10,
whereby a tension is applied. s described later, the
second notor 52 is formed of a torque adjustnment

notor, and the tension of the transfer filml ocated

between_ t he, fi f.eedin Lge 10 and the drive rol
%ﬁf%ﬁé??%ef%rv%g% §%I?eg39?ée§0ntrolled by the contro
section (see Fi 0 as to constant. In

1 S e_nearly .
this enbod nﬁglf“hi@eaﬁw BerRERtERG 1, B Hes '8 arive
notor 52 ar rovided in a_first hoysi 53, .and t .
%ﬁ}%eﬁonﬂ¢§5§i4¥ﬁﬁ§ﬁi38&1i§¥¥sﬁe n&ﬁ%m§¥ﬁ565£gﬁ%e5o 18
first housing 53 and the second housing 54 are
RkaBrYyee oPPeRE etiot BeedEhvVERhaRD gﬁ&agﬁér §¥zengecond motor
menbers, such as springs 55, are installed between the
$2rstTh©u@¥h@eESIQEH PheiseporuiAedssRg thatt fhendigivea roll
the first housing 53 and the second housing 54 so that
$hecdnrsekbopsengubs andteht wetbnandobsi sgrsxaged from the
pushednmut ual Il y. When the springs 55 are renoved, and
dheve t hel sesondihotsengepdrasedoeckeadei, n thiee tdiemeferofilm 20
(for exanpl e downward) of being noved away fromthe
i&r shshoustngpetedrhec ks i geivel kboll s sapdreheddiiosn roll

the driven roll 51. When the springs 55 are install ed,

tPe secorwk hpuwsiRUred déntact state, the drive roll 50 is
driven to convey the transfer film 20 having been fed £from
the film feeding device 10, whereby a tension is applied.
As described later, the second motor 52 is formed of a
torque adjustment motor, and the tension of the transfer
film located between the £film feeding device 10 and the
drive roll 50 and the driven roll 51 is controlled by the
control section (see Fig. 11) so as to be nearly constant.

In this embodiment, the drive xroll 50 and the
second motor 52 are provided in a first housing 53, and the
driven roll 51 is provided in a second housing 54.

The first housing 53 and the second housing 54
are rockably connécted to each other, and energizing
members, such as springs 55, are installed between the
first housing 53 and the second housing 54 to energize the

first housing 53 and the second housing 54 so that the

first housing 53 and the second housing 54 are pushed
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energi zed so at to be rocked in the direction of
comng close to the first housing 53, and the drive

WO 200b/18@5Takes pressure contact with the dri vePCT/al2006/307164

51. The filmtension nechanism 14 (for exanple, the
first housing 53) is installed;on the novabl e base 3
via the second novenent nechanism 13 . In this
enbodi ment, the second novenent nechani sm 13 conpri ses
a bracket 56 provided on the novable base 3 , and a

' er 57 provided so as to be novable in the
ﬁgég%gngﬁdlrection of the novable base 3 with respect

to this br %@t 6. For .t he gépose of securlngﬂvg n the
movi ng nenb FI57 08 4 S RacRat %ﬁ? Lepgure ngHF
necha m 58, thﬁ% IS used to inst vi ng

55CE0%, T I8 noh apPe ToKERe HoveEnt L APPELP o bR Sxample
the novabl e base 3 is provided. The fourth novenent
ReWRyAFSM 55 | SedBdf .W@Yreéid FRY hatoPhd R r BiFPbd ogging 53,
t hreadedl y engaged W th the noving nenber 57 is

ﬁb?at%‘l'\?e cRAdctEY L8 tSepasededet fTgMakdpe HExivele roll 51.
nmovi ng nenber 57 is noved by tightening or .
Wbese ihrg vy isgse WS @dss8asthid atbvitdyp madmnd 3using 54 is
threadedly engaged with the screw rod 58a via a | ock
rner§8bedTheo f etir tio nbeenentkenechmanitdm 581 rayt absoclie coming
configured so that the screwrod 58a is rotated by a
eYberdelb athen fitstt laddcbgtha; &he sheedrioed 2841 $0 makes
t hreadedly engaged with the nut.
pressure contact with the driven roll 51.

The film tension mechanism 14 (for example, the
first housing 53) is installed on the movable base 3 via
the second movement mechanism 13.

In this embodiment, the second movement mechanism
13 comprises a bracket 56 provided on the movable base 3,
and a moving member 57 provided so as to be movable in the
movement direction of the movable base 3 with respect to
this bracket 56. For the purpose of securing the moving
member 57 and the bracket 56, a fourth movement mechanism
58 that is used to install the moving member 57 so as to be
movable in the movement direction of the movable base 3 is
provided.

The fourth movement mechanism 58 is configured so
that the screw rod 58a threadedly engaged with the moving
member 57 is rotatably connected to the bracket 56 and that

the moving member 57 is moved by tightening or loosening
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In the noving nmenber 57, the filmtension nechanism 14
is provided so as to be novable in the width direction

wotoobhe7osT ansfer film 20, and the second npvenrEt/JP2006/307164

mechani sm 13 is provided to nove the filmtension
mechani sm 14 in the width dirgﬁ}ion with respect to
t he novi ng nmenber 57. As shown in Figs . 1 and 2 , as
in the case of the first novenent mechanism 12, in the
second novenent mechanism 13 , a notor 13b-is

a nut .1

Lhstall ed on | de frame 13a, 3d i .

HIR o R BRG acr i ¢ HAE s TPR4ARod el g o threadedly
rotated by this notor 13b so that the nut 13d

COUSBEG Moty THE GOFAY Ftheti8avitnd ohPlE fitkrdR, The
is secured to the noving nenber 57, and the nut 13d is
§QUGEBIMPECRRBL MERTRBASTOR SnBEKARILSM PF COR gyred so that
housi ng 53) . The second novenent nmechani sm 13 and the
thesscwsVeraast TRehbi 5atFaRedr 8YnGt FYMRRI t @t Remotor and
abovenenti oned configurations but they may be-

sonfthgur echaisEaged ¢ywld reka , ia bireedeslloondhgagednwoth the
a screwrod and a nut, or the like.Wth the

above- menti oned configuration, the transfer film 20

can be noved in the thickness direction thereof by

movi ng thethi | hiensicanimechamisénr 1457 N t haenovdmant tension
direction of the novable base 3 , and the transfer

hebAuAOsman sbe goyesk ided hgoWedt R divechdbeabi eraofthe width
bynmoving the fil mtension nmechanism 14 in the width
gdit8etiBA of the transfer film 20, and the second movement
mechanism 13 is provided to move the film tension mechanism
14 in the width direction with respect to the moviﬁg member
57.

As shown in Figs. 1 and 2, as in the case of the
first movement mechanism 12, in the second movement
mechanism 13, a motor 13b is installed on a guide frame 13a,
a nut 13d is threadedly engaged with a screw rod 13c that
is rotated by this motor 13b so that the nut 13d is movable
along the guide frame 13a; the guide frame 13a is secured
to the moving member 57, and the nut 13d is secured to the
film tension mechanism 14 (the first housing 53).

The second movement mechanism 13 and the first
movement mechanism 12 are not limited to the above-
mentioned configurations but they may be configured using a

cylinder, a motor, a combination of a screw rod and a nut,

or the like.
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of the transfer film20. The transfer film20 is fed
to the filmtake-up nechanism 15 by the filmtension

wore@aaniosm 14 and -then taken up. The speci fi cPCT/JP2006/307164

configuration of the filmtake-up nechanism 15 wll be
described. As shown in Fig. 1 apd Figs. 6 to 8, the
filmtake-up nmechanism 15 is novabl e between a film
renmovi ng position protruding outward fromthe end 8a
of an apparatus body 8 (the end 8a in the novenent

direction gf he yabl as Q%qiav& h
position i nSI ﬁ% apﬁ%rog’t ugnegltdly {) @}Lha%%géggf the
ove t| ed_co |gurat|on Iéﬁ %ﬁ?e up

FEERAREEm 1o s2DoSRR dife dMPREFIAR HevgpSir G i
rin | di ng _qperatjon,_whereb ossi bl e no

Fhesrdc. oh f%a{ LSt ST« keha PR SPRCEBgs 14 Gin the

t he ot her hand after the transfer film20 is taken up

BAYCPEREs Cer S iomicdhddie tRavapLe RRER Ehe aﬂdaﬁé"feertramfer

film 20 having been used up is renoved, the

fLlm oke- 6B afoyedlSivakhse whoEh slicgsatelqthethereof by

apparatus body 8 ; hence, filmrenoving work can be

wavingd tbet fadgi itgnshiont Meshamisdi Megntin tiie fwidhh direction

take-up nmechanism 15 is installed on the apparatus

bédyhe trhesgedestidim €0). so that two upper and | ower

guide rails 60 being in parallel with each other

extend in trhe ranserEdr difbat bonief fd® to the film take-up

mechanism 15 by the £film tension mechanism 14 and  then

taken up. The specific configuration of the film take-up

mechanism 15 will be described.

As shown in Fig. 1 and Figs. 6 to 8, the film
take-up mechanism 15 is movable between a f£ilm removing
position protruding outward from the end 8a of an apparatus
body 8 (the end 8a in the movement direction of the movable
base 3) and a film take-up position inside the apparatus
body 8.

With the use of the above-mentioned configuration,
the film take-up mechanism 15 is positioned inside the
apparatus body 8 during molding operation, whereby it is
possible not to block the passage outside the apparatus
body 8.

On the other hand, after the transfer £film 20 is

taken up and transfer is £finished, that is, when the

transfer film 20 having been used up is removed, the film
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film 20, and the ends of the guide rails 60 protrude
outside the end 8a of the apparatus body 8 . The guide

WO 20064087 ar e provi ded so as to be connect ed tBCT/IR2006/307164

apparatus body 8 (the pedestal 6 ) by a connecting-
menber 66. The guide rails 60 have a hexagonal cross
-section as shown in Fig. 7 and are connected to each
other by a plate 68. The guide rails 60 are adjustable
in length and can take a retracted posture in which
jde rajl.s. are. retract I NSd t ar S
bags L i Laa 8L i VAR, SHRARRELPHY® apparacus

a pro éd posture 1

ai_.l s_ar rotruded fromthe end.8a _of .t he apparatu .
BEY 87 BeRCEhi & MheaEirY PTG HF e aik $2511Y -
, the guide rajl.s 60 conprise base-side i de rai
60a connect8d td St FEPR tus d;ﬁslé’“t tt%g(ep'éﬂbé‘l%ﬂ%
) by the conpecting nmenber 66, and_tip-sjde guide
L&i Ilélsé@ﬁ-;l%t%naitgef FRREAEEHNAREY e§ DVERE WPRGRSERE. 6) SO
In the hinge 60c, a one-side piece 81 is rotatably
tbahedwed urpratheavd hépwsirdgugidec el Hy6 @ ppang3in marallel
tip-side guide rails 60b are secured to the one -side
piiebe e&ich anthele drtiseand siide the depdehenéOalirection of the
secured to the other-side piece 82. Mre specifically,
dslshoxd, | rarkd gth® |, ehfie ocofsitde pigedele8lrhadsa pai rprotrude
of pin supporting portions 8la, the other- side piece
8dtksdeordliguead sxnt b&t thwe bpphabkati odper gi.on 8ha guide
t hereof is novably provided wwth a plate 82c having a
PaRM1SUPPOrt 598 PRELI98e82bsoangdst heopithe connected to the

qpism 15

apparatus body 8 (the pedestal 6) by a connecting member 66.

The guilde rails 60 have a hexagonal cross-section
as shown in Fig. 7 and are connected to each other by a
plate 68. The guide rails 60 are adjustable in length and
can take a retracted posture in which the guide rails are
retracted inside the apparatus body 8 and a protruded
posture in which the guide rails are protruded from the end
8a of the apparatus body 8.

In this embodiment, asg shown in Figs. 6 and 8,
the guide rails 60 comprise base-side guide rails 60a
connected to the apparatus body 8 (the pedestal 6) by the
connecting member 66, and tip-side guide rails 60b; both
are foldably connected by a hinge 60c. In the hinge 60c, a
one-gide piece 81 i1s rotatably connected to the other-side
piece 82 by a pin 83; the tip-side guide rails 60b are

secured to the one-side piece 81, and the base-side guide
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supporting portions 8la, 82b are connected nutually by
the pin 83. Wth the above-nenti oned configuration,

w0 b@eaomsT de piece 81 is rotated together w t hPCH@P2006/307164

tip-side guide rails 60b with respect to the

ot her-side piece 82 with the pin 83 being used as a
ful crum Wen the base-side guide rails 60a and the
tipside guide rails 60b are set in a straight |ine,
the tipside guide rails 60b protrude fromthe end 8a

of .t he par at a tag h .0 d
B%%{L 6BBURES TRe Q?g&_ g?dggﬁ Ber il %t#%r%e 8261 ded,

t he tlp Slﬂ ui de r Ob are rgtractedginto éheth ~
appar at us 86% §p§ﬁ SRe-1the 3t PARYRd *Hodt € one
the retracted posture, the tipside guide rails 60b

8148 BdeSEnfigulal So RALY oohe PG o%tpmﬁﬂrfég dPPEEt‘-PBﬁ 8la,

posite to the arrow shown in Fig. 6 (that is, the

er @téiereciden iRigGgy. 82) iswpniigired so  that the
configuration, the tip-side guide rails 60b are fol ded
insthélshiendppetiPon8as thareof ast akwalgyr @xlovgred with a
described later, and the portion protruded fromthe
appheadas badﬁng earpibe slgupeasiony Thertipn 8RbHe guwiddéhe pin
rails 60b can be folded at the hinge 60c and can take
thppoetiagt pdrpdsher alay, 1924 ate ngohhechedgruBdally by the
configured as described above between the tip-side
guhdearai | gieRbrand ks pasarsidePuisier fqitst 668, khe one-
the embodi ment shown in Fig. 8 , the pin supporting

ROHLI PR Rl 820 areateauUrRPeihday it deneaklip-side guide
rails 60b with respect to the other-side piece 82 with the
pin 83 being used as a fulcrum.

When the base-side guide rails 60a and the tip-
side guide rails 60b are set in a straight line, the tip-
side guide rails 60b protrude from the end 8a of the
apparatus body 8 and take the protruded posture. When the
tip-side guide rails 60b are folded, the tip-side guide
rails 60b are retracted into the apparatus body 8 and take
the retracted posture. In the retracted posture, the tip-
side guide rails 60b may also be configured so as to be
folded in the direction opposite to the arrow shown in Fig.
6 (that is, the upward direction in Fig. 6). With this
configuration, the tip-side guide rails 60b are folded in
the same direction as that of a take-up reel 61 described

later, and the portion protruded from the apparatus body 8

can be decreased.
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60 so as to face the side on which a noving nenber 64
is not provided, whereby the tip- side guide rails 60

wae@eaansi gured so as to be foldable in the di PEDIRP006/307164

i ndi cated by the arrow shown in Fig. 6 ; hence, the

novi ng nenber 64 is prevented iéonwinterfering wi th

the hinge 60c. The guide rails 60 may have a

tel escopic configuration so as to take the retracted
posture in which they are retracted inside the

appar at us and ;the protru t i.n i
they are p&g’t%lﬁggdggfigmgtuﬁ eeﬁg%g'% ggﬁ%htgea%ar?pea\rl%?ﬁé;ed at the
ody 8 . Furthernore, a bracket 67.i royi ded at the .

B0 O of il (P Bet P L PET Bl DR £F GpStalling
t he ﬁéde where the hjinge 60c is_not Lgstalled, and a

EREr PR 088 | SOREtIERL t REY eEBSCHRBEHNhiFRP YRt BRtEeen the
has a rotating nenber 63 that is driven and rotated
WABNSLAE OHILFE KBide 62 angr ithen Paffe i@ uisle srapigls 60a.

are provided with the noving nenber 64 that is novable .
bet ween t hénf i ERer efBbPAgmeDsi t EbAWANdiRheFigl m8, the pin
t ake-up position. The noving nmenber64 is provided with
ehppbg t8agnplirtid ousnBaet, \®i2koh atdee degweresbitme Wie gguide rails
upper rail 601 and al so provided with wheels 69 neking
éontsactasi tb fheeupper sidle oh ahliohera rmbvibG2meabdr 64 is
can move snoothly along the guide rails 60 while being

hekd pebweasdl hewigenrdley r ailes &Qpatsilhe yppde apdilgweso are
positions. The wheels 69 provided on the noving nenber
€dnfigured so as to be foldable in the direction indicated
by the arrow shown in Fig. 6; hence, the moving member 64
is prevented from interfering with the hinge 60c.

The guide zrails 60 may have a telescopic
configuration so as to take the retracted posture in which
they are retracted inside the apparatus body 8 and the
protruded posture in which they are protruded from the end
8a of the apparatus body 8.

Furthermore, a bracket 67 is provided at the ends
of the base-side guide rails 60a, that is, on the side
where the hinge 60c is not installed, and a third motor 62
is secured thereto. The third motor 62 has a rotating
member 63 that is driven and rotated when the third motoxr
62 is driven.

The guide rails 60 are provided with the moving

member 64 that 1is movable between the film removing

position and the film take-up position. The moving member
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are provided with a dovetail groove. The dovet ai
grooves are fitted on the guide rails 60 having a

wheosagaemat crosssection; hence, the wheel s 69 BCEIP2006/307164

prevented fromderailing fromthe guide rails 60, and
the guide rails 60 are preventgd fromdeviating in the
width direction of the guide rails 60. The take-up
reel 61 is rotatably supported in a cantilever manner
on the noving nmenber 64 for noving, and at the end of

e, L ake- reel .61, aLLo L [ e d
ihett deSoTBatdns P e REb T ERoaR G Pop R A bR tower
dj rect Lon_per pendi cul.ar_t.hereto.. W
?&é%e?k6ﬂni§p 85&F@&¥HGQ%N§?4I?%?%
i ndi cated by the dashed |ines shown in Fig. 6 , the
Rk TR CBIVE Shar e HORRG POCE 84 By LOHE feid 602, and
notor 62 at the filmtake-up position_as shown_in_Fig.
Tan WeeR FReCRBYY nglRBALERS6AULEe| SRAtEd 68t WiHe of Pedng held
take-up position indicated by the dashed |ines shomm
between Bhe ghédeakallp FBehtethpsuppevernsy lowen piosdtions.
notor 62 at the filmtake-up position as shown in Fig.
7 . More spEoef iwihadlys @heproNededviony bbgbaroving member 64
| ocated at the fil mtake-up position, the rotation
e cpbovadddt e thotatdowg reiibegr&3vef t Fhet kiovetadflolgrooves
make contact with each other, preferably nmake pressure
£pat act vt Bneacdle efuicle Mhens tde haiidgmet bex@donsl cross-
driven and the rotation disc 63 is rotated, the
é&&@ibﬂ? henee,i $Hd asgdld &sb t&re prevented from derailing

en the vin
BEGB Boq Ui vheels 69

from the guide rails 60, and the guide rails 60 are
prevented from deviating in the width direction of the
guide rails 60.

The take-up reel 61 is rotatably supported in a
cantilever manner on the moving member 64 for moving, and
at the end of the take-up reel 61, a rotation disc 65 1is
secured to the rotation shaft of the take-up reel 61 in a
direction perpendicular thereto.

When the moving member 64 is located at the film
take-up position indicated by the dashed lines shown in Fig.
6, the take-up reel 61 is driven and rotated by the third
motor 62 at the film take-up position as shown in Fig. 7.

When the moving member 64 is located at the £ilm
take-up position indicated by the dashed lines shown in Fig.
6, the take-up reel 61 is driven by the third motor 62 at

the film take-up position as shown in Fig. 7.
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the rotation disc 65 by friction exerted between the
two nmenbers 63, 65, whereby the take-up reel 61 is

WO eaoatie®s7 I n thi s enbodi ment, a rubber ring 63BCT/$P2006/307164

installed on the outer circunferential face of the
rotation disc 63a of the rotatjsng menber 63 to
increase frictional resistance. Next, the specific
configurations of the sensors being used for the
transfer nol ding apparatus according to this

embodi ment Ve;&"lggegﬁ%yﬁgpl AigoveaLn FLOS 1@@ er is

2, near t or exa near rmva

, n u rection sepsor 30.and th .
SrrabEfonto it L e QhBOFFFg?nanghse&”a T tsc 6
dlrecgfon ensors 31, 32, are pr0VIdﬁd I S not

MRV & PhothFdf la”fir Bgitogn Make contact
sensors, _but the nunber thereof may be one or may
WHF@eeéthﬁrtéleITh@I]eéﬁ&aﬂq}d’ ek S IS e WC%WJr@@ each
installed on the upper portion of the novable nold 4
ohheiie sivthen Fhenehiigl imakeecbRohs didVeRe amd gthe rotation
wi dth direction sensor 31 is installed on the upper
goeti &3 ofst metmbedhl ehw| dofabhonhd atdeerisi deansmiliced to
wi dth direction, and the secondw dth direction sensor
8Rei sratrestiadd edisa e hypweripoibhorxeiritdie hovabér the two

‘mold 4 on the other side in the width direction. The

henpetredieBal 6di,r abkirehbys &heoak -dgt atdes td1e is rotated. 1In
| ongi tudi nal direction positioning marks 22 on the

thapsf&ivddimeR, andrtBBeli rsingndsgecpnd MHlled on the
di recti on sensors

outer circumferential face of the rotation disc 63a of the
rotating member 63 to increase frictional resistance.

Next, the specific configurations of the sensors
being used for the transfer molding apparatus according to
this embodiment will be described. As shown in Figs. 1 and
2, near the molds, for example, near the movable mold 4,
the longitudinal direction sensor 30 and the width
direction sensors, suéh as the first and second width
direction sensors 31, 32, are provided. It is not always
necessary to provide two width direction sensors, but the
number thereof may be one or may be three or more.

The longitudinal direction sensor 30 ig installed
on the upper portion of the movable mold 4 on one side in
the width direction, and the first width direction sensor

31 is installed on the upper portion of the movable mold 4

on the other side in the width direction, and the second
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31 and 32 detect the width direction positioning mark
23 on the transfer film 20; they al so detect the

w@ewmano®sof deviation fromthe respective posiPCDIR2005/307164

marks 22 . Each sensor is fornmed of a laser |ine
sensor (having a light receivipg width of 3 mm , for
exanpl e, and conprises a light emtter 33 and a |ight
receiver 34 . The transfer film20 is positioned
between the light emtter 33 and the |ight receiver

34..the.light f Li,gh i h N
Fhachr BHePBrLPH M6 ind 2 4 aterved By Thatls divet Boreion
Sl ol UL ok bRy SEPHEaR S B ene wiaus
extension direction is in the [ongitudinal direction

gireREiPRansfer film20. In addition, the width of the
light fromthe light emtter 33 (the width.in the

| ongi t udi nFhedilaiitolisrl HELFeFH)OR sSABAPYy 3@q@atacFs the
the width of the |ongitudinal direction positioning
kengipadinkd wWidelgtiion pesicdeonidd markd rPectdmorths transfer
the film20) . Furthernore, the first and second w dth
diilmctiioon smhsbhs Zirand 3@ ssecowhf vijdrhd ddaeieqtion sensors
their extension directions are aligned with the width

dir eatli gn detkhe thanstiethf idimecaricrt e gstdidniofg theerk 23 on
light fromthe light emtter 33 is nearly equal to the

whet he ednsherw fitn diongct theypasidd omistga@mr khd3 &hbents of
width in the width direction of the film . Wth the

86039k cheirRgnC Rl GUed a3 vdesodite®dning marks 22.

Each sensor 1s formed of a laser line sensor
(having a light receiving width of 3 mm), for example, and
comprises a light emitter 33 and a light receiver 34. The
transfer f£ilm 20 is positioned between the light emitter 33
and the light receiver 34, the light from the light emitter
33 passes through the transfer film 20 and is received by
the light receiver 34 as shown in Fig. 3B.

The longitudinal direction sensor 30 is
configured so that its extension direction 1is in the
longitudinal direction of the transfer £ilm 20. In
addition, the width of the light from the light emitter 33
(the width in the longitudinal direction of the f£ilm) is
nearly equal to the width of the longitudinal direction
positioning mark 22 (the width in the longitudinal

direction of the film 20). Furthermore, the first and

second width direction sensors 31 and 32 are configured so
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above, for exanple, when the transfer film20 is at
the longitudinal direction transfer position, and in

wWo b@eaeme7 t hat the | ongitudi nal direction posiPCDIR2005/307164

marks 22 is aligned with the |ongitudinal direction
sensor 30, the light 33a fromghe light emtter 33 is
conpl etely bl ocked by the |ongitudinal direction

-positioning mark 22 as shown in Fig. 4A and the |ight

receiving anmount of the light receiver 34 becones

I i g L e e
t
PRI sk dirertion senagl, SO i (Lol 800 1 o0, 1icnc

the | on |tud|nal dlrectlon positioning mark 22 as
Eﬁ%’iﬂmt?l% EghtaBmiPE nd3 | thiePEdd] u%h F%caheegfldth of
t he Iig@h recei vi ng anount correspondi

Heoi wifsh shgpation PewtelorhedrBEFb @t% vﬁ% w@th in the
posi tioning mark 22 bl ocks the |ight receiver 34 can

wedtbt dsredtbynt A€ Fhghfildmeei ving anount. On the

ot her hand, in the case that the |ongitudina

direction Wzbtht it ngemepks22oedng ustrféigorerheas described
| ongi tudi nal direction sensor 30, the light 33a. from
dbevti glfiorenetampl183 dérmt Ese doawanaferwi fhlmegpects t at the
the | ongitudinal direction positioning nark 22 as

s6AYNLL0iFAY. ACeciidid herdhghérr poelivebn34 deteineshe case
the light receiving amount corresponding to the

geytatih appUAtuddnalhedsBect ol %Sdélta.ﬂorﬂﬁg? hosh®s 22 is
positioning mark 22 bl ocks the |ight

aligned with the Ilongitudinal direction sensor 30, the
light 33a from the light emitter 33 is completely blocked
by the longitudinal direction positioning mark 22 as shown
in Fig. 4A, and the light receiving amount of the light
receiver 34 becomes zero.

Furthermore, in the case that the longitudinal
direction positioning mark 22 goes beyond the longitudinal
direction sensor 30, the light 33a from the light emitter
33 deviates wupward with respect to the longitudinal
direction positioning mark 22 as shown in Fig. 4B, and the
light receiver 34 receives the 1light receiving amount
corresponding to the deviation amount S.; hence, the ratio
at which the positioning mark 22 blocks the light receiver
34 can be detected by the light receiving amount.

On the other hand, in the case that the

longitudinal direction positioning mark 22 is just before
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recei ver 34 can be detected by the Iight receiving
anpunt. In the states shown in Figs. 4B and 4C, the

wo orvgitotedi nal direction position of the transfBPCT/iRP2006/307164

20 can be detected according to the ratio at which the
positioning mark 22 bl ocks the %ight recei ver 34.
Furthernore, the direction of % e deviation of the
transfer film 20 can be detected by tracing the
history of the ratio of blocking the Iight receiver 34

et rofi Ls_noved t I |t di.na
bifect Oq“o%ltr%ﬂlﬁéaelspé%.r%?‘swy e aifert foi dge. £ron
a sho t he transf 0is
P 3&@%@3\% T et OO PRERER, Wb €5 5pgim to the
in FL% ecreases %eaduall , .and the ratio of , )
HPBER H&lflﬁ PrERC 8 PRS L3RG RSEs Zpr AfuAnm i4p Fig.
the state shown in Fig. 4A the blocking ratio becones
xi A Gfer AHE | BRRF YR nat gPFEEVESEN thEs gl mpceiving
nark 22 is moved further downward and is in the state
ahownti porirgspeBdinge toi Adieofdeyiaicramnsaroyrtadisl Ihersse, the
the positioning mark is noved, and the ratio of
bhbdki raf t Wbikhghthe epesiEioBAdndeonadse8gr aiditsy. the light
this way, the deviation anmount and the deviation
decedtean3af chheber deskereld oy ithet Nd Jangida¢divialg amount .
direction thereof can be detected by detecting the
| ongi tudi nah dihectdiitqosistowmal inelpigonship between, the
the | ongitudi nal direction sensor 30 equipped with a
h88ghtudinal direction position of the transfer film 20 can
be detected according to the ratio at which the positioning
mark 22 blocks the light receiver 34. Furthermore, the
direction of the deviation of the transfer film 20 can be
detected by tracing the history of the ratio of blocking
the light receiver 34 when the transfer film is moved in
the longitudinal direction.

More specifically, in the transfer molding
apparatus shown in Fig. 1, the transfer film 20 is fed
downward from above; hence, the size of S; shown in Fig. 4C
decreases gradually, and the ratio of blocking the light
receiver 34 increases gradually; in the state shown in Fig.
41, the Dblocking ratio becomes maximum; when  the
longitudinal direction positioning mark 22 is moved further
downward and is in the state shown in Fig. 4B, the size of

S1 increases gradually as the positioning mark is moved,

and the ratio of blocking the light receiver 34 decreases



10

15

20

25

i ne sensor and the positioning mark 22. Hence, the
| ongi tudi nal direction sensor 30 constitutes a

w@o®eild8T Nng mar k detector that detects the trROFIE006/307164

position (the deviation anount) of the transfer film

20 in the longitudinal directign as digital values .

On the other hand, regarding the width direction
positioning mark 23, when the transfer film20 is at

the transfer position, in the case that the width

direction positioning mark 23 is aligned with the
???g?a%ﬁgth direction sensor 31, the |ight 33a from

the light emtter 33 is conpletely blocked by the

width direSti ofifpeet tdhi n%r lf!{%‘élaa’él%%omﬁ‘\{‘PHnFi gand  the
5A, ;and the |jght receiving apount of the |ight .

AR TP 34 BEERRECR er R Futffer nbF8RSERTt hefthBe 1n  the
that the width direction_ positioning mark 23 devi ates .
tengheudineli Airprethpat khareeét FeR %ﬁoﬁﬁttﬁ@tﬁdrw detecting
wi dth direction sensor 31, the light 33a fromthe
thghiloegitudingdd dwviesttaon ottt sedatipnshép between
width direction of the width direction positioning

tbe k128gasushomi idirEicy.iosB,searsdrt HEO | eghippedi weékh34 laser
receives the light receiving anmount corresponding to

1hee deyé@éoon aanduntheS3pokendenine matrko 22.whi aleride, the
positioning mark 23 bl ocks the |ight receiver 34 can

bengeteaigdl byitrbe thioghtsdreesi Vidgcan®tituté® Bh@ositioning
other hand, in the case that the width direction

RSk | QOL 8O BRI ke B deyd @l @ss t e Wity st d@ddition (the
deviation amount) of the transfer £film 20 in the
longitudinal direction as digital wvalues.

On the other hand, regarding the width direction
positioning mark 23, when the transfer £film 20 is at the
transfer position, in the case that the width direction
positioning mark 23 1s aligned with the first width
direction sensor 31, the light 33a from the light emitter
33 1s completely blocked by the width direction positioning
mark 23 as shown in Fig. 54, and the light receiving amount
of the light receiver 34 becomes zero.

Furthermore, in the case that the width direction
positioning mark 23 deviates to one side in the width
direction from the first width direction sensor 31, the
light 33a from the light emitter 33 deviates to the other

gide in the width direction of the width direction

positioning mark 23 as shown in Fig. 5B, and the 1light
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the width direction fromthe first width direction
sensor 31 when the transfer film20 is at the transfer

w@oemctids7 the |ight 33a fromthe |ight em ttePCBEP2006/307164

deviates to one side in the wwdth direction of the

wi dth direction positioning nmegk 23 as shown in Fig.
5C, and the light receiver 34 receives the |ight
recei vi ng anount corresponding to the deviation anount
S4; hence, the ratio at which the positioning mark 23

;eg%%e&he_ Li,ght r@%%%%[n%h an %eg%eé ectxeedcé’yﬁrg%f amount

recel vi ng anount € states shown in

5B _and_5C..the . w dt.h directjon position_of the .
PPrasPeriblr o Bk LRSI R0aNRbLER N Ry histeg, the ratio
rati o .at which the positioni rk_23.blocks th ,
R et bogit R el I8 61578, EHs Tt greceiver
devi ation of the transfer film 20 can be detected by
?’ﬂ”a@?ﬁgb?héeﬁﬁ§F§fiy byt thse ligihito TeCSHVGAE RPAWE | i ght
receiver 34 when the transfer film20 is noved in the

wi dt h di r eORi dhe TRERESEsi harmhal 1Pel e 0A3RPp Heateshe width
the second width direction sensor 32 and the wi dth

diirectiionpportitépnigoammeikk2 23| slesiigitiesr too tthie other side in
positional relationship between the first width

theectiidirh s®itszrt Bdn afdotmhéeha diitrsh retfitbndirection sensor
positioning mark 23, and the position of the width

diir etidrorciposttaoniag falk 23 can de thasuwrecshdRert hosition,
second wi dth direction sensor 32. Hence, the deviation
apeuMtigyl the davunmttBR8 light emitter 33 deviates to one
side in the width direction of the width direction
positioning mark 23 as shown in Fig. 5C, and the 1light
receiver 34 receives the light receiving amount
corresponding to the deviation amount S,; hence, the ratio
at which the positioning mark 23 blocks the light receiver
34 can be detected by the light receiving amount.

In the states shown in Figs. 5B and 5C, the width
direction position of the transfer film 20 can be detected
according to the ratio at which the positioning mark 23
blocks the light receiver 34. Furthermore, the direction
of the deviation of the transfer £ilm 20 can be detected by
tracing the history of the ratio of blocking the 1light
receiver 34 when the transfer f£ilm 20 is moved in the width
direction.

The positional relationship between the second

width direction sensor 32 and the width direction
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direction of the transfer film20 in the width
direction can be detected by detecting the width

waleooeaoiosn positional relationship between theP€T/IE406/307164

and second width direction sensors 31, 32 equi pped
with a laser line sensor and tdie positioning nmark.
Hence, the width direction sensors 31, 32 function as
a positioning mark detector that detects the transfer
position (the deviation anount) of the transfer film

égsigigggn§%dt fﬂre%%'on Thel gud%gal gﬁ%ec égltlonal

ensor e first an secon W dth direc
sepsot s 3 g} Zeggn %r1the n§¥§nﬁ .t dlrectlon 31
b EheCRs éBl aY% '3 HitknBs8 i (Lo Gt  PRRsCor
transfer fi| n e movement direction of_ the
#ancrse 1¥19550 ?ﬁ%cmﬂg. tRRFHat PRt Tons amy i P Ehe
the width direction of the transfer film 20; positions
BPSihéECBeRSotSc AR P& LRI EPT PPRet1BRENE uBRKKl 23 can be
di rection depending on the size of the decoration 21
measheedr Rrstbe ferpndowadght Héreickdos semeaml3d,- and
positions of the sensors can also be adjusted in the
movenent dHescei ontled tdesimhvabt e aba@setdepeddi bige odeviation
thesize of the nold (the size in the novenent
direction aff ttiee movahké&elrast)ln 2he isensios swadéh direction
installed in the transfer nolding apparatus so that
Pasi beogstthecdebyotstean ibg atjeustierth rlitee: ol positional
direction depending on the width of the transfer film
2012 E06n8XaApPIR tvRers oM ERrEtdSnd s&€ordd, whikitst direction
sensors 31, 32 equipped with a laser line sensor and the
positioning mark. Hence, the width direction sensors 31,
32 function as a positioning mark detector that detects the
transfer position (the deviation amount) of the transfer
film 20 in the width direction.

The longitudinal direction sensor 30 and the
first and second width direction sensors 31 and 32 can move
in the movement direction of the movable base 3 (the
thickness direction of the transfer £ilm 20), in the
movement direction of the transfer f£ilm 20 (the
longitudinal direction) and in the width direction of the
transfer f£ilm 20; positions of the sensors can be adjusted
in the longitudinal direction depending on the size of the
decoration 21 on the transfer f£ilm 20 and the size of the
mold, and positions of the sensors can also be adjusted in

the movement direction of the movable base depending on the

A
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novi ng nenbers 71 are respectively installed so as to
be novable in the novenent direction of the novabl e

whawe/187081 ong t he hori zontal guides 70 that arBCT/JP2006/307164

respectively installed on the brackets 40, 56,

vertical rods 72 are respectively supported on the
first noving nmenbers 71 so as to be slidably novable
in the novenent direction (the vertical direction) of
the transfer film 20, and a second noving nenber 73 is

Isgatealoyfegﬁlgg}ngigh(\ﬁ ret is%%:eeril%ﬁ t}% ‘?ﬂ%vt t?(?etntlt r&%’Trs’e(:“c oiino%h.of the

novi ng ne I'S nNova e veretl ca rec

Brackets .74 are spectively installed.qn the secon

BB TR NGRSy 75580 Sr9T Dy JBFE AN Sthey G transter
direction of the transf film20, The light emtters
B331dnHdt RPPFHREF et v E@tszlp‘a%t%‘ﬂ%?al’%}g% SRTEs can be
brackets 74 so that they serve as the |ongitudinal ,
alieetrPen igeride? BHARRd dimectilos: dARFIECENOW §he width of
direction sensors 31 and 32. More specifically, as
shewhrppsEey. fd1m 20e first nmoving menber 71 is

secured by tightening first screws 75, and when the

screws 75 &pe .¢xmaehed, ashesowst inp\Eige nedbeand 12, £irst
noves al ong the horizontal guides 70. The vertica

mooding?2 memdesacur 2d alve tredpent heeBecondtatieds k6, as to be
and when the screws 76 are | oosened, the vertical rods
h3vABYE iiht hBeveaidtemdntli Beek@hon tJE I ehpediotdablidebase 3

first nmoving menber 71.

along the horizontal guides 70 that are respectively
installed on the brackets 40, 56, vertical rods 72 are
respectively supported on the first moving members 71 so as
to be slidably movable in the movement direction (the
vertical direction) of thé transfer f£ilm 20, and a second
moving member 73 i1s installed on each vertical rod 72 so
that the second moving member 73 is movable in the vertical
direction.

Brackets 74 are respectively installed on the
second moving members 73 so ag to be movable in the width
direction of the transfer film 20.

The light emitters 33 and the light receivers 34
are installed on the brackets 74 so that they serve as the
longitudinal direction sensor 30 and the first and second
width direction sensors 31 and 32.

More specifically, as shown in Fig. 9, the first

moving member 71 is secured by tightening first screws 75,
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The bracket 74 has an installation piece 74a and a
sensor installation piece 74b as shown in Fig. 10, the

wa@emson70snst al | ati on piece 74a is secured by aP@DIR2006/307164

that is supported so as to be novabl e al ong the
dovetail groove 73a of the squgd novi ng nmenber 73;
when the bolt 77 is | oosened, e bracket 74 noves

al ong the dovetail groove 73a with respect to the
second novi ng nenber 73 in the width direction of the

nSfﬁgnf2!n12gcr£Q% |59h¥1 ”]Ht %e%%dand k%QQE moving

e ver 34 are"rnstall ed on thé sensor ‘i ns aIIa

e 7 of the rack 74 and air des 78
RemBEs Qe loBEEnBaR PN Ere: it Serirdr T3 3esd dre- 1 | ght
recei ver 34 so that, the transfer film20 can_easil ,
enter the {PSc&IHrEhkt HRER. BecatiSe SRS BYI dtigiening
positions of the longitudinal direction sensor 30 and
BRECRFr SCTEHE Iéoormdidhi T d?b%c??%ﬁw§eﬁ§oﬁ§esll%ﬂﬁfr@zi the
in the sensor installation structure shown in Figs.
undtioadr erdisf eventméovei viguaihs, W&ﬁ#%ﬁ?ﬁbordlrectlon with
installation structure has two configurations being
bekptetaltby thpmigtrsicc mby iege netrbveyr; 7flor exanpl e, the
configuration showmn in Fig. 10 is a structure for
i nst al | i ngThee WralckietwWi 7t hhal r&ct inatsdhadiodl pisned 74a and
the structure for installing the |ongitudina

gi reReidan SeaseT130iandptibecserandawi dhbwili riact FOg. 10, the
sensor 32 has a configuration being bilaterally

s¥AEBL 16 WMot stthernc fd Quratd ofls shemiréd biyda Hdit 77 that
is supported so as to be movable along the dovetail groove
73a of the second moving member 73; when the bolt 77 is
loosened, the bracket 74 moves along the dovetaill groove
73a with respect to the second moving member 73 in the
width direction of the transfer f£ilm 20.

The light emitter 33 and the light receiver 34
are installed on the sensor installation piece 74b of the
bracket 74, and a pair of guides 78 is provided between the
light emitter 33 and the 1light receiver 34 so that the
transfer f£ilm 20 can easily enter the space therebetween.

Because. the installation positions of the
longitudinal direction sensor 30 and the first and second
width direction sensors 31 and 32 in the sensor
installation structure shown in Figs. 9 and 10 are

different individually, the sensor installation structure

has two configurations being bilaterally symmetric to each
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Next, in the transfer nolding apparatus having the
above-nentioned configuration, control in the case

wo b@b/101087 t ransfer film 20 is positioned at theCT/JP2006/307164

| ongi tudi nal direction transfer position and the w dth
direction transfer position widd be described. The
transfer nolding apparatus shown in Fig. 1 is driven
under the control of the control mechani smthereof . A
s shown in Fig. 11, the transfer nolding apparatus is

pravidedopi Lh g sontrol seotl, Onr%%l%%fvsgg.%caarf Mgy i is

ATT bl anl BYS&ction oncept

FEPRFhERD o (1o Cort 10 85 dd % TRl FEeEroRn sensor

control sectlon 90c. Qutput signals |nclud|ng

3hf or?REi onPf egilr it ¥ ee ERDUNTS AL 1At *%l'éecell\%}?ltudlnal
fromthe respective light receivers 34 of th
AsheFEhennseNgO e A oS efl6r SEFEUKY WhetR | riéregﬁaon sensor
second width direction sensors 31 and 32 are input to
8hehesner opngégurasion. beAngddillpseraliy commediric with the
section generates drive pulses for driving and
cotffgngathenf ehewnnotoFi4g6 flor.ned of a servonotor
forwardand backward, and al so generates drive signals

for drivingekbe secontienoinSdPert melidingd apparabl@s having
the first novenent nechani smnotor 12b and the second

¥ egBse PRENBNDABUTRLAK i §E3ka thaht, heoiyrel iih atatidise that
storage section 91, programs and data for positioning

the tyansdesrfidim2028t {de ﬂd@ﬂ.@:‘:ﬂdﬂﬁd}abtd' f8&t I1Mhgitudinal
transfer position and the w

direction transfer position and the width direction

transfer position will be described. The transfer molding
apparatus shown in Fig. 1 is driven under the control of
the control mechanism thereof.

As shown in Fig. 11, the transfer molding
apparatus is provided with a control section 90 serving as
the control mechanism. The qontrol section 90 conceptually
comprises a film feeding control section 90a, a film
returning control section 90b and a width direction control
section 90c. Output signals including information
regarding the amounts of light received from the respective
light receivers 34 of the longitudinal direction sensor 30
and the first and second width direction sensors 31 and 32
are input to the control section 90. In addition, the
control section generates drive pulses for driving and

rotating the first motor 46 formed of a servomotor forward
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direction transfer position are stored. A pulse count
tabl e described later and including pul ses that are

wae@d/105al | ow the first notor to overrun and BCDpPA066/307164

taken as an exanple of the data. Still further, the
data storage section 91 also fypctions as a tenporary
menory that is used when control described later is
carried out and stores information, such as history
infornmation described later regarding the ratio at

c 0 recei 4.0f the e

é%ﬁs%?ﬁ&gE%F%cﬁﬁgf #%e f?FEFr For% 26 V% %&%%ﬁ;ﬁnﬁﬁr "Griving
ceives r|v the control _section_ 90 and
®r 5E5C8F BY §P F%ﬁet !Eﬂﬁfq Wt dritft ef Pest movement
In addltlon when, the first notor 46 is

E&Fieaasmy TPEOT diaRy A 19 RSN SV aRe Y diaghaston motor
feedback pul ses to the control section 90. The contro
d88ti orF WO RFANMES ecilnt [fe Faka| BEPBRIANGRELAPY IR, pPrograms
first notor 46 in real time by the feedback pul ses
endns@pteedfer orpepiet fonsng nothe 4garffesedddt nBlorat the
52, a torque adjustnment notor, receives drive signals
floogithdivedt r dirsettioon @@aasdteedpobatkonheand the width
i nformati on of the current torque value to the contro

séckcadofl. tifhes font rmds Betdn 02r@0 sookedls the pulse count
driving of the second notor 52 on the basis of the

caboemaksenribbd hetedr Gl idldiaidiay nehikeen dred baek,used to
whereby the tension applied to the transfer film20 is
60nbioldird sOrae hetbe GANSEAEErun and stop is taken as an
example of the data. Still further, the data storage
section 91 also functions as a temporary'memory that 1is
used when control described later is carried out and stores
information, such as history information described later
regarding the ratio at which light to the light receiver 34
of the laser line sensor is blocked.

The first motor 46, a servomotor, receives drive
pulses from the control section 90 and is rotated by a
predetermined revolution angle per pulse. In addition,
when, the first motor 46 is rotated by receiving the drive
pulses, it transmits feedback pulses to the control section
90. The control section 90 can detect the revolution angle
of the first motor 46 in real time by the feedback pulses
transmitted from the first motor 46.

The second motor 52, a torque adjustment motor,

receives drive signals from the control section 90 and
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The first nmovenent nechani smnotor 12b and the second
movenent nechani sm notor 13b are nobtors that are used

WO 0000005t he transfer film20 in the w dth di rRCT/IR2006397164

descri bed above. When these notors are driven, the
positional relationship among the filmwdth direction
positioning mark 23, the first wdth direction sensor
31 and the second width direction sensor 32 is
changed. The control section 90 controls the first

' . 12b th t
TRUAI Rl TESID) SLOBROE AR Lo REegRf ERKGIR anue co
the first wpdth dj ti 31 and.th
SBEOAPHISh OFF BB o tsens Soa 5 ON G bbYoCR P91 79 Rmtrols
ositioning at the width direction transfer_ position

B OF pritfteSECRG INPH PRe CasEhehdeaghe of the
transfer film20 is positioned at the | ongitudina
drfeempsd oy afsf ebRPosiatBie a@litee WRHiLHIdi Peeni ofed back,
transfer position. The transfer nol di ng apparatus
yoesebyngthe tieansgeseappéibdditenthgosiraepferhg€ilm 20 is
transfer film20 at the |ongitudinal direction
tpatsbélegosiot ien tandcheomsdtamtdi recti on transfer
posi tion according to the follow ng procedure after
t he transf @henof tfsg morehmkatpresddimipsh r apeolrs 12b and the
finished. First, the filmfeeding device 10 and the

Bekontakrowmeley i @@ chbrdice opstated 0 feed ddrs that are
transfer filmby alnost one frane. At this tine, the
tisaasker mbviemt2@ ikSansfer film 20 in the width direction as
described above. When these motors are driven, the
positionél relationship among the film width direction
positioning mark 23, the first width direction sensor 31
and the second width direction sensor 32 i1s changed. The
control section 90 controls the first movement mechanism
motor 12b and the second movement mechanism'motor 13b on
the Dbasis of the output values from the first width
direction sensor 31 and the second width direction sensor
32, thereby carrying out positioning at the width direction
transfer position.

Fig. 12 shows a processing flow in the case that
the transfer film 20 is positioned at the longitudinal
direction transfer position and the width direction
transfer ©position. The transfer molding apparatus

according to the present embodiment positions the transfer

film 20 at the longitudinal direction transfer position and



10

15

20

25

stopped in a state of being allowed to slightly
overrun fromthe |ongitudinal direction stop position

W@ 2006408p7 #2) . Then, the transfer film 20 i s PEmORR0GH/307164

by the anmount of the overrun and is positioned at the
| ongi tudi nal direction transfeFBposition, and in
synchroni zation with this positroning, the first
novenent nechani sm 12 and the second novenent
mechani sm 13 are operated to carry out positioning at

' di Lon transfer_position (at step #3) .
k?%%?hgﬁghpoéif%%ﬁgﬁ% Zgé??ﬁﬁégﬁuﬁ%ﬁfl%ﬁﬂ (%94§ﬁ#iﬂ$ to the
t sfer position and t osj tionin the width

PR | PrReRarEBosPEroh aFie porirhetssnde iy for tne
transfer mol ding for_the current frame starts (at step
PAECeOcE & A & i 1N i5d®fescri bed bel ow
specificaléx. Fig. 13Ais a:aéggh showi ng the feedin%1 .
speed and it i okhef fiR@ t IRd fevice0 1h epéd the film
case that the transfer film20 is positioned at the
Itedgifupdideniadi ridetdnsn apensifet Yosieedrthe ntrasfeonfilm by
Fig. 13Bis a view showi ng the rel ati onship anong the
pdsiasitorsnef frasel. onght udhnal tdimeecttilom posnsfeni Mglm 20 is
marks on the transfer film 20, theposition of the
|saegicleddi al adi seaté onisepshligand lched | te sNdwhtly overrun
Fig. 13Ain the case that the transfer film20 is

[Fasint ittred g itheldrengidii dialordi diesd | @ 1 £ 20sf €4t step #2) .
position. In Fig. 13A, the upper side of the tine axis

afheihe iaph-d ik Sat es14 heo speedegbuhbe vy Mhagibddte of the
transfer film20 is noved in the feeding direction
Hwvgy dahl HY: pbshitic®®d at the longitudinal direction
transfer position, and in synchronization with this
positioning, the first movement mechanism 12 and the second
movement mechanism 13 are operated to carry out positioning
at the width direction transfer position (at step #3).
After the positioning at the Jlongitudinal direction
transfer position and the positioning at the _width
direction transfer position are both finished, the transfer
molding for the current frame starts (at step #4).

These steps will be described below specifically.
Fig. 13A is a graph showing the feeding speed and direction
of the transfer film 20 in the case that the transfer film
20 is positioned at the longitudinal direction transfer
position. In addition, Fig. 13B is a view showing the

relationship among the positions of the longitudinal

direction positioning marks on the transfer £ilm 20, the
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the lower side of the tine axis of the graph indicates
the speed at the tinme when the transfer film20 is

worewedoion7 t he rewi ndi ng direction (upward in FPQI/JPR20)6/307164

First, after the transfer nolding for the preceding
frame is finished, the controlzgection 90 supplies
drive pulses to the first nDtor 46 and transmts drive
signals to the second and third notors 52 and 62,
thereby feeding the transfer film20 in the

on i nal .direct S S ro .
PEPREecr OF el SRR SRS %Véef@% = the time
volutlo .ang s _determned t a un|

HERERaR g TR R Mhaber il e vebah: LhS SERFRea™ Alin 20 is
this tine, the feedi ng positiaon Qf t he transfer film
§S§5t0§6dtﬁ5ttpﬁe P dFP@&Pﬁ&I ﬁ&EﬁQHwﬁﬁﬁﬂ%ﬁ§ﬁnﬂﬂfltlon
mark for the preceding franme is positioned at the stop
BBsFiPon,13&nd G WPRAST 8AAR| IoR J0'9 sEHBR e dBWARaltde graph
by the driving of the first nmotor. At this tine, the
todirategethromPERE ont r bhef @rlmeotvmamgthﬁetranetfer film 20
notor 46 at high speed. The control section 90 starts

i bemdvedi ng bhet Aeeflingt diveortitd, (Fedrhe@ddongi tRigi.nal) , and
direction feeding speed of the transfer film 20 rises

ahd fleaelesitlee dii gihd eethhegaspeedfbehrggpuedetimticates the
timng TI . Furthernore, after driving the first notor

éﬁeaacetdtne tomehehpl $teCeuRinsFeeseatilal 20 MiNgnokdd in the
e control section 90 gradually [owers the feeding
sBReHa9hg direction (upward in Fig. 1).

First, after the transfer molding for the
preceding frame is finished, the control section 90
gsupplies drive pulses to the first motor 46 -and transmits
drive gignals to the second and third motors 52 and 62,
thereby feeding the transfer f£ilm 20 in the longitudinal
direction. Because the first motor is formed of a
servomotor as described above, i1its revolution angle is
determined to have a unique value depending on the number
of drive pulses applied. At this time, the feeding
position of the transfer film i1is set so that the
longitudinal direction positioning mark for the preceding
frame is positioned at the stop position, and the transfer
film 20 is moved downward by the driving of the first motor.

At this time, the control section 90 control for

rotating the first motor 46 at high speed. The control

section 90 starts the driving of the first motor 46, and
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the transfer film 20 and conpletely stops the first
not or 46 when a predeterm ned pul se count is reached

w@ agoet1o9sng T3) . The pul se count that is usedPEr/Jr200@307164

time is obtained by referring to a pul se count table
stored in the data storage sec%gon 91. Fig. 14 shows
an exanpl e of the pul se count bl e. The pul se count
table is a table that stores a pul se count for

certainly feeding the transfer film 20 by a feeding

unt slightl xgeedi ng the_ampunt of one frame when
Phe ﬁ?@lﬁﬁéﬁaﬁaaﬁe&ﬁ Bn TOPTERY FRESFT diis! bPer | FrRnSter
0.and_when the transfer film20 is, stopped at timn .
£318" L s ol HAARES( Gs e pleSSiBunEReBR being
the drive pulses for all the frames fromthe first
PrgRett 8t he™RSt Tr-ame (for exanple, 5000 franes in
Fig. 14) of the transfer film 20 having the shape of a
rol |, the durkbegmoges bafhgrsuppl veeot dhehe fiimsgt motor 46
notor 46. The take-up dianeter of the transfer film 20
pscprdpogt i bhalthe phdsanoontintf présef eedi ngipéngunt2, the
revol uti on nunber; hence, for the purpose of making
tbeamroilntsadt for NP eechaduaicry ubowerevalhat | Dvediidpespeed of
nearl yconstant, the pulse count is configured so that
the pulesefeountilf Lbeahdr Horfgiarmele stebs eshea®d 8@ motor
that the pul se count of the last frame is largest. In

ot hemhetorfsprédet8emeass puilke ddurd {&amBachBg (at timing
take-up dianeter of the transfer film20 is |arge, and

B¢ amount of the transfer

The pulse count that is used at this time is
obtained by referring to a pulse count table stored in the
data storage section 91. Fig. 14 shows an example of the
pulse count table. The pulse count table is a table tha£
stores a pulse count for certainly feeding the transfer
film 20 by a feeding amount slightly exceeding the amount
of one frame when the first motor 46 is driven to feed the
transfef film 20 and when the transfer film 20 is stopped
at timing T3. The pulse count table stores the pulse
counts of the drive pulses for all the frames from the
first frame to the last frame (for example, 5000 frames in
Fig. 14) of the transfer film 20 having thé shape of a roll,
the drive pulses being supplied to the first motor 46.

The take-up diameter of the transfer film 20 is
proportional to the amount of film feeding per unit

revolution number; hence, for the purpose of making the
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film20 being fed by the angle of revolution of the
first notor 46 per pulse is large; however, as the

wo e@ad6ms7 fi l m 20 is consuned, the take-up di aPET/@r2004/307164

the transfer film 20 beconmes snaller, and the anount
of the transfer film20 being fgd by the angle of
revol ution per pulse also becones smaller. For this
reason, the anount of feeding the transfer film 20
that is fed by the driving of the first notor 46 can

bgoade deakt mC%%a%&vgéEO%gl%e'f@vﬁ {es89 BYtle neary

e- up € count o I VE pul Ses
set the transfer m 20
spﬁla%ﬂ% aaf@eerw%%% bR g A %y%ﬂet%m% Ve pune
| on tud| rection posjitioni rks t hat
SPlk: B [Hey bt PR sk uATE b e bR e A Hats i Pulse
in F| . 13A when the first notor 46 rotates dependi ng

Sﬁ’uﬂﬁeoﬁuﬁ%@r 1gmtd GupE e diss de 8@ éH AURF g o in the

the pulse count table . The feeding | ength of the

cegasfef fihen 20i¥st sdirame t haheet EpRg-ub t Héapgbse of the
count, and the feeding length of the transfer film 20
tsanefeai Mflilnse20 t bsalbeget h agld dihe yahanger offhdihe heransfer
| engt hof one franme. In other words, as shown in Fig.

I3Bm e Haiansf Bedf bkymt2@, sbeyleg ofh tréeodtiateni wiwtleh first
the | ongitudinal direction positioning mark 22-1 on

mbeopr eceqdialy gulde 1s adrgaedhwiwehiethealsongid udidtdfer film
direction sensor 30 at timng TO is fed by the

beedind:denehdg P sheghbhde -y Bfatdtadt te kLeBgdtdra@fsfer film
one frame. At this tine,

20 becomes smaller, and the amount of the transfer f£film 20
being fed by the angle of revolution per pulse also becomes
smaller. For this reason, the amount of feeding the
transfer film 20 that is fed by the driving of the first
motor 46 can be made nearly constant without being affected
by the take-up diameter.

The pulse count of drive pulses is set so that
the transfer film 20 is fed by an amount slightly Ilarger
than the interval between the longitudinal direction
positioning marks, that is, slightly larger than the amount
of one frame, as shown in Fig. 13A when the first motor 46
rotates depending on the number of drive pulses determined
according to the pulse count table. The feeding length of
the transfer film 20 is set by the setting of the pulse

count, and the feeding length of the transfer film 20 is

certainly set to a length slightly larger than the length
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the longitudinal direction positioning mark 22-2 on
this franme noves beyond the | ongitudinal direction

wa@ewsan7030 by the anmount of overrun Q and st opRCTMPA065/307164

havi ng the positional relationship showm in Fig. 4C

In this enbodi nent, the state in which the

| ongi tudinal direction positioning mark 22 is aligned

with the longitudinal direction sensor 30 is defined

as a state in which the light 33a of the light 33 is
i tudinal, direct

npl et e bl ock by .t he | on i on
%%si nseon%]}[n%m%hr k'eLg‘Z c%ljtcr%eﬁ h‘goﬁgaht arsecgek}o\ﬂr}]gl%ng‘ﬂlﬁt dpPB, the
he light receiver 34.is, zero, The light receiyving. .
SRGARESSr THAT | it r decher 3@ | BBEh SCaFe e l5y Which the
alignnent is not, limted to zerg byt can be set to any
&8§%ﬁ§&d955&e SELEGHtRr BPSEEGPEANT) n W& t raRster o0 the
mol di ng apparatus according to this enbodiment, the _
PeegrAgPeddgemep I6f ahorednyibh themlzedidudemerin diggection
by the nunber of drive pulses supplied to the first
pensPr4630 apldl ttHanigsi TOon ishefedt My t Ehasfigedingn 2@ength P
is located can be detected in real tine while the
siagdtéy flelge20thenf éthe Rwrtdiér mdr end tfdasnenot At this time,
necessaryto detect the |ongitudinal direction
phei tiagitgndiarks d2renttba tpessiesnind Ma@kdwr2+@w on this
the control operation. Hence, even when the feeding

spaed ebvike eyl athd | 1 ohdOrhainadedhirgbribhe sensor 30 by
occurrence of vibration and slack in the transfer film

20c0WaRguhe | BErt beedbruNe d | BRAOT HARPI RhitRe having the
feeding of the transfer film 20 can bé reduced.
positional relationship shown in Fig. 4C.

In this embodiment, the state in which the
longitudinal direction positioning mark 22 is aligned with
the longitudinal direction sensor 30 is defined as a state
in which the light 33a of the 1light 33 is completely
blocked by .the longitudinal direction positioning mark 22
and the light receiving amount of the light receiver 34 is
zero. The light receiving amount of the light receiver 34
in this state of alignment is not limited to zero but can
be set to any desired value as a matter of course.

In the transfer molding apparatus according to
this embodiment, the feeding length P of the transfer film
20 is determined by the number of drive pulses supplied to
the first motor 46, and the position where the transfer

£film 20 is located can be detected in real time while the

transfer film 20 is fed. Furthermore, it is not necessary
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Next, the control section 90 drives the first notor 46
in a direction opposite to that of the preceding

wop@eatiodh to rewi nd the transfer film havi ng PUBEIR2006/307164

More specifically, the transfer film 20 havi ng overrun
and stopped is moved upward at tinmng T4 so as to be
rewound. At this tine, the con?rol section 90 controls
for rotating the first notor 46 so that it runs at |ow
speed; the speed is preferably approxinmately severa

S | e. .Furt.her.nore ' Lving the
Fer et CiE Bt R ebte o YRR PP i o ake 22
90 detects_the_output. froamthe l.ongitudinal direction ,
S&nsgﬁeso&%%ﬁqhgjrjdhgi%%dﬁ’ﬁlm@?r%5& oR°PoEPLi SRSt ion.
mark 22-2 on this franE reaches the end of the ,
FERGFr udivieal "M ectiont88nsBY 8BS&Ad Ohhdmea ERRSE9th £1lm 20
whi ch the |ight blocking ratio corresponding to the
L&r §ecesto@thosiie cPcrrbrerganpfeVitretpesi fighalack in the
rel ati onship shown in Fig. 4A) is obtained, the supply
srangdedr ifelpu} Geawingt fe finesttimtak ZBei §igeomfedstopping
or a predeterm ned count nunber of drive pul ses are
appl feedamg dfe thesitreowifey dtilmhe2d oregi thedireduced.
direction transferposition is finished. The |ight
bl ocki ng r afexa ,cothespondizwl t @etchid osit 0RO pakditiean ahe first
whi ch the I ongitudinal direction positioning nmark on
tbi®rf 1 R Sa stopped iGRY dppddite/atdiethlt abiedHeN pieceding

above-nentioned correspondi ng state or can have a
opeaHe ival 4o reWitheiY &rdmheaal e wihdhied i@Mrrun. More
specifically, the transfer £film 20 having overrun and
stopped is moved upward at timing T4 so as to be rewound.
At this time, the control section 90 controls for rotating
the first motor 46 so that it runs at low speed; the speed
is preferably approximately several m/sec, for example.
Furthermore, while driving the first motor 46 at
the low speed, the control section 90 detects the output
from the longitudinal direction sensor 30. When the
longitudinal direction positioning mark 22-2 on this frame
reaches the end of the longitudinal direction sensor 30 and
when a state in which the 1light blocking ratio
corresponding to the target stop position (for example, the
positional relationship shown in Fig. 4A) is obtained, the
supply of the drive pulses to the first motor 46 is stopped,

or a predetermined count number of drive pulses are applied

and the positioning at the longitudinal direction transfer
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bl ocking ratio at the stop position is not required to
be constant at all tinmes but may be changeabl e while

wo e@aadms7 nol ding is carried out continuously.PODIR006/307164

specifically, for exanple, it is possible to change
the alignment position so that fhe position of the
decoration is neasured by subjecting a transfer nol ded
product nol ded by injection nolding to inage
recognition, so that the deviation anmount between the

: POt i : he actual |y nmeasured position of
#’%{?Q?{t“ﬁ 3l ﬂ@u@}%&.

ecoration I's detected and so that the stop

osition of.the ration is adjysted dependi ng .on
Ito he devi at ifTélr‘? arlrggﬁg %jrﬁcgk%:%%f s i SRI%FS&%E@%&:%&O the
| se count, for feeding.,the trapsfer_film 20, by _the_ .
PEFBL nBCOFCH8 s fot [MHidhed FOSt heloBat FifiaRRon direction
t hat, yses the | se count table described above. More
QﬁéeitflPE&Pﬂy,magﬁi W1 e htinbernef 18r pherpars@ayf die the value
feeding the first frame of the transfer film20 may be
SP6R&BSAN ithdhamiovernenel pupderostegppudipgl sésthoror can
the first frame can be obtained by cal cul ati on. For
BREAp e, WIKAAUS rYaiduef prowitdiengponef,ortteg i value of the light
regar di ngt he nunber of decoration in one roll of the
blankfiag fridtmh20st t beedsaet @osdftitdre ¥olhot nrebaired to be
initial state of the transfer film 20, the pitch

beheeentt he addortaines, bhthemsi b&nenangbabhe WhaANY &ransfer
film20 and the like, the feeding amount slightly

halgengt hian therpebcholiet weaBiARBuaYaACeNicH8C AL O ca1 1y,
is determned for the first franme by multiplying

for example, it 1s possible to change the alignment
position so that the position of the decoration is measured
by subjecting a transfer molded product molded by injection
molding to image recognition, so that the deviation amount
between the target position and the actually measured
position of the decoration is detected and so that the stop
position of the decoration is adjusted depending on the

deviation amount.

The configuration of the drive pulse count for

feeding the transfer film 20 by the first motor 46 is not

limited to the configuration that uses the pulse count
table described above. More specifically, only the number
of drive pulses for feeding the first frame of the transfer
film 20 may be stored in the table, or the number of drive
pulses for the first frame can be obtained by calculation.

For example, by virtue of providing information regarding
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the information regarding the pitch between the
decoration by a constant (the constant can be in the

w0 arngaof7 1. 00 to 1.05, for exanple) indicati nBCEHAP2006/307164

excess anmount. Next, it may be possible that the
revol ution angle of the motor gorresponding to the
feedi ng anobunt is calculated on the basis of the

i nformati on regarding the dianeter of the roll, and
that the pul se count corresponding to the revol ution

%ﬂ%‘%Jﬁ%é?“o'zﬁéﬁ?gl%{bnfgk %E% ]H?é??oghe transfer film

conpensati ng e deCredase In the I anet er

rr onding to the feedin mpunt . of the transfe
?IVW%%%(ﬁ#%&%F%%S?g %rﬁﬁﬁﬁbe ForTHeyHt iﬁgaﬁﬁeOf the
t hi ckness of. the transfer film20 and other )
FRRBPAEEI ot 1T héOval U oBbl&icRe PRy eSHuIRS vERGORaELRYE. the
a_predeterm ned nunber to the nunber of pulses applied _
shickeeepnefofhentrrasdictudiidm 24 et itde dodiai dhimgfeeding
of the preceding frame may al so be used as the pul se
avounts 6d iohé lyed@rweandcian | e ngifehnbstwepyr the adjacent
exanpl e, when the nunber of pul ses applied for the
pecpustiof pesietemiiged diorerhfer diersts f10®0,by multiplying
processing i s madepossi ble so that the pul se count is
ther dafedmeadbont imgyanydifng eshe hal tel, bé@@8BnattHehelecoration
next tinme and then 10010. This kind of pul se count
B8l aulcanis@anits (@dd iRthdrtintbycdhebeonhr eheseehigen &30,1.00 to
for exanple. In the case that the target |ight

bl.eeki FpPAstdnIe ) SiAQ chedfhedne\Bitedfd edmdunt . Next, it
predeterm ned tine has

may be possible that the revolution angle of the motor
corresponding to the feeding amount is calculated on the
bagis of the information regarding the diameter of the roll,
and that the pulse count corresponding to the revolution
angle is obtained.

Then, for the purpose of compensating for the
decrease in the roll diameter corresponding to the feeding
amount of the transfer £film 20 on the basis of the
information regarding the thickness of the transfer £ilm 20
and other information, the value obtained by cumulatively
adding a predetermined number to the number of pulses
applied at the time of the longitudinal direction
positioning of the preceding frame may also be used as the
pulse count for the second and following frames. For

example, when the number of pulses applied for the purpose

of positioning a given frame is 10000, processing is made
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passed in the step of taking up the transfer film 20,
for exanple, in the case that the | ongitudina

wa@l2eoeaviodh sensor cannot detect the | ongitudi neCT/IP2006/307164

direction positioning mark within the predetern ned
time, it may be judged that a tgansfer film 20 feeding
error has occurred by the control section, and it may
be possible that processing for generating an alarm
regarding the error is carried out In the transfer

PRS0 A00A S OELCLLDD LoD S TR0 IRRl L0 cine 1y

he "purpose of noving anst'

it d|r t|on tr nsf er sitio fter the )
?g%éf g?la% 720 %09 & t%‘ réet’%{fq“é‘t‘? 43%%&%10 This
ne anDunt position servin

I‘&H i t?J al%‘? r EEn ERARYLBELIRBsI tgorf:alt]ﬂeeq r §4&f ey the
film20 is rewound reversely and stopped at the

FERGEP dFﬁ&Fl@Frégvréﬁrtﬁ%@ﬂR%e posi tion as descri bed

above; hence, slack and vibration occurring in the

transfer filPm BOeowcaget o tihwdr t ithanhdrruget t rlarmfter blocking
filmis fed and then stopped can be elinmnated. In
BPR&E1RDr ds, nevemepichsidaciveand fiicyr &t imredssumined heime has
transfer film20 when the transferfilm20 is fed at
haghedpéed, thichess¢ckfandkingr atg orheabrarsebinitiaimecdo, for
by rew ndi ng; hence, the feeding speed of the filmcan
brampleat ihi ghespecd thet exaMmlohgiIHiME1 SBG)ection sensor
wi t hout adversely affecting the accuracy of the
pafshbtoridigcd ntiRddilbingi cuatinshe &iﬁ@c@ioﬂ@o%%b%ll%bﬁgng mark

at the longitudinal direction transfer position

RO8hihont®d predetermined time, it may be judged that a
transfer film 20 feeding error has occurred by the control
section, and it may be possible that processing for
generating an alarm regarding the error is carried out.

In the transfer molding apparatus according to
this embodiment, for the purpose of moving the transfer
film 20 to the longitudinal direction transfer position,
after the traﬁsfer film 20 is fed to a state slightly
overrun from one frame amount position serving as the
longitudinal direction tfansfer position, the transfer film
20 is rewound reversely and stopped at the longitudinal
direction transfer position as described above; ﬁence,
slack and vibration occurring in the transfer film 20 owing
to inertia when the transfer film is fed and then stopped

can be eliminated. In other words, even if slack and

vibration occur in the transfer film 20 when the transfer
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the filmis adjusted by the filmfeeding roller on the
side of filmfeeding, and the positioning is carried

Woiociose a driving force is transnmtted to aP€T/irm006/307164

portion not deformed by the preceding transfer
nol di ng, whereby the positionin can be carried out
W t hout being affected by the Tilmvibration.

Furt hernore, because the control section 90 carries
out filmfeeding on the basis of the transfer film

feedi d ined b h I f th ,
550, PO ed B BRI s son can

rive “pu uppli e

ontrql ,secti.on 90 can carry out filmfeeding contro
PR PO ERARE G e SRR MRAGT e (T othRed Of the
filmfeeding is stggped after how long the filmis
[

éd™ N, PEnSHosPti ShiFy HPeefle Wit C¥RFRER: 0300 mm/sec)

transfer position will be described. As described

¥oheutt pevgasicivomifediinheg rIrWiaectebntie apesdiioning.
position is carried out in synchronization wth the

taki ng up & tddditaenfemtfitine t hamehafe peositiunnand at the
st opped. By the simultaneous positioning at the

floagstedipedi tdnscihobhothbne feir euidiodnison t hehei msition of
required for the positioning at the transfer positions

the e lshdrt edgads tant By diley abicn st quiasy tAENTidlY S@Nthe side
be carried out at one tine while the two positioning

oEeratlno e cditignr exentiath fyaundieimihAffe i rad usht Ywhile a
whereby the tinme for the positioning of the transfer

BiriRride ¢dR-Re iIeqUGBbnitted to a film portion not deformed
by the preceding transfer molding, whereby the positioning
can be carried out without being affected by the film
vibration.

Furthermore, because the control section 90
carries out film feeding on the basgis of the transfer film
feeding amount determined by the pulse count of the drive
pulses supplied to the first motor 46, the control sgction
90 can carry out £film feeding control while always
detecting information regarding whether f£film feeding is
stopped after how long the film is fed.

Next, the positioning at the width direction
transfer position will be described. As described above,
the positioning at the width direction transfer position is
carried out in synchronization with the taking up of the

transfer film that have overrun and stopped. By the

simultaneous positioning at the transfer positions in both
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In the transfer nol ding apparatus according to this
enbodi nent, because | aser |ine sensors are used for

w0 b@eadWsh di rection sensors 31, 32, the posi t PCNIFGO@I07164

the longitudinal direction transfer position and the
positioning at the width direcg%on transfer position
can be carried out sinultaneousliy. Mre specifically,
because the | aser |ine sensors can detect the
positional relationship between the transfer film and

' ' ti sensors_31 .32 .a rdj to t.he .

B EE, | B Mo O PR 07O ey a7 L Eioning at

Lrection transfer position can be reduced. Ipn othe ,

ds,tﬁal?st’{?ér c BT DI EPHhotd8enSr S%S’E%eé’?d; pitd highly

interrupter, that detects only the transm ssion and .
BCGERPAG O G RtheRRRhESp SHEL G rittat 2Ehen® dine while
direction transfer position is carried out, it is .
FECesEUPy RF IEQRA Ut OpesPLiieoNiSNgaBS mrAVRGae from being
transfer film20 once to a position at which the :
gdisertecs mutuadllgok edheirely | thy thwewfdrh tdier exysidrioning of
positioning mark and then by noving the filmto a

posi tivamsderwiiidm 2ife coender rnexsiuslastked by the wi dth
direction positioning mark. At thistinme, the w dth of
t he novenmeln thé hersirttferdi netting afpgdwntuanstebrding to
film 20 increases, and there is a problemthat the

kg tetthsRinsht eChbeeRupesi 1d e NYiABl khREAPSaaMaYised for
fromthe |ongitudinal direction sensor and that the
koRghiiedina i M dtedr ofepRst-4 | 91 Ngocannat RRIGAJH®Y at the
out. For the purpose of preventing this problemthat

ﬁ@%gitudinal direction transfer position and the

positioning at the width direction transfer position can be
éarried out simultaneously. More specifically, because the
laser line sensors can detect the positional relationship
between the transfer film and the width direction sensors
31, 32 according to the blocking ratios, the movement width
of the width direction transfer position can be reduced.
In other words, in the case of a photosensor, such as a
photo interrupter, that detects only the transmission and
blocking of 1light, when the pogitioning at the width
direction transfer position is carried out, it is necessary
to carry out positioning by moving the transfer f£ilm 20
once to a position at which the sensor is not blocked at
all by the width direction positioning mark and then by
moving the film to a position at which the sensor is

blocked by the width direction positioning mark. At this
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| ongi tudi nal direction positioning mark becones away
fromthe |longitudinal direction sensor, the width of

wo b@eliaregi t udi nal direction positioning mark SPOTIIRROGE307164

made | arger; however, in this case, the width of the
transfer film20 is required to be made | arger, and

this causes a problemin cost. ®n the ot her hand, by
the use of laser |ine sensors for the width direction
sensors , the novenent width of the transfer filmin

he widt.h dir i Q n be reduced _at _fhe t.i of, the |

od1%i o %gwﬁﬁgﬁhggmﬁ%FhWﬁ%%ﬁﬁq%nt?r5h§f&P%ﬁiﬂ%*%ﬁﬁtlom of

d the |l aongitudi nal direction positiaoning mark can be
B0, reats Hetorh o P EF 99 4 (RPA GO TS el roblem that
direction sensor. Hence, the positioning in the
t&&gi +oaFHEPIERR &ctdigie P heopdSi-PndRBNgna¥k t hecomes away
wi dth direction can be carried out sinultaneously
WrcHoutthehcrikergHgudheal ddhrettipa t sgasbar firdn 2that the
The positioning at the width direction transfer
posigtitolimnalcaditedt bolt ppsdtivniga hearinest beoveranted out.
nmechani sm notor 12b and the second novenent nechani sm

Fotror tBle seudpatset heutgndvaradires fulnie t herdbxsh that the
width direction sensor 31 and the second w dth

diothed ttiudi ngan st r St B pbisgRedningh ridiek t Begehe¥alawdy from
obt ai ned when a predeterm ned transfer film20 is

laeat adrfi tdeeindidt o did@etdbon Leasster posi ti@dcH N of the
synchroni zation wth the novenent of the

longitudinal direction positioning mark should be made
larger; however, in this case, the width of the transfer
film 20 is required to be made larger, and this causes a
problem in cost.

On the other hand, by the use of laser 1line
sensors for the width direction sensors,. the movement width
of the transfer £f£ilm in the width direction can be reduced
at the time of the positioning at the width direction
transfer position, and the longitudinal direction
positioning mark can be prevented from being away from the
longitudinal direction sensor. Hence, the positioning in
the longitudinal direction and the positioning in the width
direction can be carried out simultaneously without
increasing the width of the transfer film 20.

The positioning at the width direction transfer

position is carried out by driving the £first movement

mechanism motor 12b and the second movement mechanism motor
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transfer film20, the first and second width direction
sensors 31, 32 nonitor the width direction position of

wo b@stiomssfer film20 in a way sinmlar to thatPCT/JP2006/307164

descri bed above on the basis of the change in the

i ght receiving anmounts of the @irst and second wi dth
di rection sensors 31, 32. Wen the control section 90.
detects that the signals regarding the ratios at which
the first and second width direction sensors 31, 32

t hat t t | f the_f t
g) secon% iCdt %hda reéjitpglntoge lf%/saSl{ﬁS%rq—;?ﬁe :ﬂ%?réd width

gﬂ?&&r t ar get ra{;#’ ﬁ&fi sqf Ieéﬁ tloagétafé&(%cqw sensor

w_dt h dlrectlontransfer osition, the_nmotors 12b, 13b
are §F8pp%ﬁlg’9'ﬁ@n Yhehodtlifut GPHdRss PPdMe hePEpigedanthen a
second width direction sensors 31, 32 deviate greatly

Prefetramigeget tiangéess Shbin 2h EPg.lasatede afonthsl width
section 90 controls both the notors 12b, 13b so that
thaegtivon §ropeddy ¢fogifeldrir st novenent nechani sm

notor 12b and the second novenment nechani sm notor 13b

i ncrease. By visynghmirtimtciont r ofitdn ttlee basdwemdnt heof the
target value as descri bed above, overrun can be
tednededrat file t2o0e ahd heipesi tamwdi rRgcaind heidkdt Mirection
direction transfer position, and the positioning can

Bengarkl ad 02 imoRisherthei FRAtAf Befrethe cROYIIiMIAM of the
at the Iongltudl nal direction transfer position and -
thanReekt IGNIMNMP At 1hhe way similar to that described above
on the basis of the change in the light receiving amounts
of the first and'second width direction sensors 31, 32.
When the control section 90 detects that the signals
regarding the ratios at which the first and second width
direction sensors 31, 32 are blocked, that is, the output
values from the first and second width direction sensors 31,
32, are aligned with the target ratio (transfer position
ratio) obtained when the transfer film 20 is located at the
width direction transfer position, the motors 12b, 13b are
stopped.

When the output values from the first and second
width direction sensors 31, 32 deviate greatly £from the

target value as shown in Fig. 15, the control section 90

controls both the motors 12b, 13b so that the driving

speeds of the first movement mechanism motor 12b and the

second movement mechanism motor 13b increase. By virtue of
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width direction transfer position of the transfer film
20 are finished as descri bed above, the processing

w@odwanem®s7’to the transfer nol di ng operation. TPET/JP2006/307164

present invention is not limted to the

above- nenti oned enbodi nent but.can be enbodied in

ot her various enbodi nents . For exanple, in the film
take-up device 11, the filmtake-up nmechani sm 15 may
be di sposed so as to be novable in the width direction

the transfer film20.by t second npvenent .
RBEh CerH (Tout 1 BPHEnG = T niTeAer ofaRBenas sigscribed
| NDUSTRI AL APPLI CABI LI TY By an_appropr.iate comnbi nation

OFRy eBGHTHNL SSHF (RE ABGUECREN( (tned-ar| bige Of the
enbodiments, it is possible to obtain their respective
BPFECLENIPH t3e PRANYWEEE s Hpatsarustandposdtion, and
transfer nolding nmethod according to the present
FReeREBR 1CR1INGaR e el iCRmiechaUd et weehantl dsimeand
decorationportions on the transfer filmare
transf err edftternol ded prawRictisningynefr ontkat i drongitudinal
nol di ng; hence, the present invention is useful when
décecatioon poahsbes geshtiachechd otimel dpdsptaddndhs, at the
such as the display panel of a nobile tel ephone, in
sydchr arijreaidion widnsgher npbdingoal dihechwl gdednsfer film 20
products being fornmed by injection nolding. Although
the presentd akedbkenriey kRerRd Uldne processing advances to
the transfer molding operation.

The present invention is not limited to the
above-mentioned embodiment but can be embodied in other
various embodiments.

For example, in the £film take-up device 11, the
film take-up mechanism 15 may be disposed so as to be
movable in the width direction of the transfer film 20 by
the second movement mechanism without providing a film

tension mechanism.

INDUSTRIAL APPLICABILITY

By an appropriate combination of any embodiments
of the above-mentioned various embodiments, it is possible
to obtain their respective effects.

In the transfer molding apparatus and the
transfer molding method according to the present invention,

a transfer film is held between molds, and decoration



10

descri bed in connection wth the preferred enbodi nents
thereof with reference to the acconpanyi ng draw ngs,

WO 2006801067 be noted that various changes and  PCT/JP2006/307164

nodi fications are apparent to those skilled in the

art. Such changes and nodhfica%%ons are to be

under st ood as included wthin e scope .of the

present invention as defined by the appended cl ai ns

unl ess they depart therefrom CLAIMS 1 . A transfer

nol di.ng _appar atus conprising:;, _a transfer nolding

885?%8%8( 199) : uifplbag’rgs%¥ h%&lg‘t a??%n&ﬁ?%ﬁ%ﬁez% ERg molded
a mpvabl e nol d (4) .di sposed so as,to have a cl osed
BYefECERd %ﬁ(ﬂéﬁg%ﬁ¥ﬁ¥%z%ﬁﬂP%WIWhF%ctWBﬁdﬁBSzlehﬁﬂper the
for injecting a nolten resin into a cavity formed

BEEREBR tHY S &tdnafy YRS Y 2yhaRd d9OTRIEM ePaBEdons are
(4) mutually closed while a transfer film(2 0 )
paajedeteor apildadppredoes s( 2 Encto ase thearssifsmliead gamel of a
nol ded products and al so having | ongi tudi nal direction
pobifeoriakpphoie, (28) sytcdnmnizition divspbsethe nmalding of
| ongi tudi nal direction thereof is positioned at a .. '
thagmblidedaprdduecti beinhgafsiaedptsi tingrcafi canendlfditde.

nol ds and while the transfer film(2 0 ) is held

bet ween t halshatighnatie Mmdkbdedit anthidia ey abhe NBéEn fully
(4) , for transferring the decoration portion to the

aekdedpprodiat EAnSYBENERNI Zath Ot t btdANSE&] embodiments
mol ding; a filmnoving section (10, 11, 15) equi pped

WhiPeof with reference to the accompanying drawings, it is
to be 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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afilmfeeding roller (44, 45) for noving the transfer
film(20) in parallel with parting surfaces (2a, 4a)

wo@Roobhe7oaDl ds in the | ongitudinal direction, apdr/ap2od/3nrics

take-up roller (50, 51) for taking up the transfer
filmhaving been fed by the filmfeeding roller; a

| ongi tudinal direction positioning mark detection

section (30) for detecting positions of

t hel ongi tudi nal direction positioning marks (22) on

the transfer film (2 0) théL &ﬁ noved by the film

nmovi ng section (10, 11, 15); 4 Fln1feeding contro

sectiﬁn (90a% for contr I,igg a revq{ution angl e of

the film f&edFRYSEEY é‘}Oi(AM, APPAG TR CITHRE YT HRET er
filmis noved in a feeding direction thereof by a .
feedi ng | eAgtH S IRY eeldingereehafRan oAl eedirped with a
bet ween adj acent | ongitudinal direction positioning
FhPkdopazy &vdd hed) sebfpad mssrdrle theldr 4Asf isposed so as
nolding is carried out by the transfer nol ding section
teobtpve andlesad nsraterandgavonpenl steds,omdCGh) fwjection
driving the filmfeeding roller (44, 45) to nove the
toardeer (5) | M2 Gn)jedtiicly has hekpenovebim tilo a cavity
feeding direction by the filmfeeding control section
Eefapd, befwaehetivenisig tdioreati aplan@ )t e diepphdigable mold
the transfer filmat the |ongitudinal direction

t(qansﬁ@tu@m%rt | Orodydcomind | iang thhesrevol giian afgl € having
of the filmteeding roller after the

decoration portions (21) to be transferred to molded

products and also having longitudinal direction positioning
marks (22) intermittently disposed in a longitudinal
direction thereof is positioned at a longitudinal direction
transfer position of one of the molds and while the
transfer film (20) is held between the stationary mold (2)
and the movable mold (4), for transferring the decoration
portion to the molded product in synchronization with
transfer molding;

a film moving section (10, 11, 15) equipped with
a film feeding roller (44, 45) for moving the transfer f£ilm
(20) in parallel with parting surfaces (2a, 4a) of the
molds in the longitudinal direction, and a £film take-up
roller (50, 51) for taking up the transfer film having been
fed by the film feeding roller;

a longitudinal direction positioning mark

detection section (30) for detecting positions of the
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| ongi tudi nal direction positioning nmark detection
section (3 0 ) has detected the |ongitudinal direction

w@o®eildsT ng mark (22) . 2 . The transfer nol dP@LIP2006/307164

apparatus according to claiml1l , wherein the film
returning control section (90 is adapted to contro
revolution of the filmfeeding roller (44, 45) at a
speed |l ower than that at which the filnfeeding contro
section (90a) drives the filmfeeding roller (44, 45)

3 .. The transf.er | di ng_appar at us accor.di ng
LPRPHF T ey S AT | RIS T Maee | SRE0) (2) 16p the
i s_equi pped.with rvonotor (46) for dri,ving the ,
ERRRdFERAEALM (0], RBRE Tt vt b g B sect ion
which is controlled by a pul se-shaped drive signal, .
Ah8 thé fLPMifeeding control section (90a) is adapted
to control the revolution angle of the film feeding
rol l er (442 45518y appediimg t heolrrot sisgediothavilRgad for
nunber of pulses required to nove the transfer film
¢ce0rrphlihg feathvrluiient hoglby afthetlieeflibty Ferdtimg roller
bei ng set larger than the interval between the
ddgacam) |lamgthadi ndle diractfan Ppo3Imt ilenimygredr ks @22eeding
, to the servonotor (46) . 4 . The transfer nol ding
appatcatva aneeedifnpyt a Eeaiding leamgleibriike ddd Marger than

feeding control section (90a) is adapted to change a
savol toRyspeedhedinddie f bbifuteadi Nndlongitudinal direction
positioning marks (22) and then stopped before the transfer
molding is carried out by the transfer molding section
(100); -and
a film returning control section (90b) for
driving the film feeding zroller (44, 45) to move the
transfer f£ilm (20) which has been moved in the £feeding
direction by the film feeding control section (90a), in a
returning direction, and then stopping the transfer film at
the longitudinal direction transfer position by controlling
the revolution angle of the film feeding roller after the
longitudinal direction positioning mark detection section
(30) has detected the longitudinal direction positioning
mark (22).
2. The transfer molding apparatus according to claim
1, wherein the £ilm returning control section (90b) is

adapted to control revolution of the film feeding roller

(44, 45) at a speed lower than that at which the £film
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roller (44, 45) depending on a transition in nunber of
pul ses of the drive signal applied to the servonotor

W@ 2@)/107951 he control of the revol ution angl e oPCT/hR2006/307164

filmfeeding roller (44, 45) . 5 . The transfer
nol di ng apparatus according to,glaim3 , wherein the
filmreturning control section (90b) is adapted to
control the revolution angle of the filmfeedingroller
(44, 45) by applying the drive signal having the

f I r Lred t top th ransfer film .
B Tnd" REERRE { BRENARR i TeBe o oe FubE oF rBost £ Bn, Feeding
to.the servo or (46) . 6 . The transfer nolding
§B&§F§idé4ac ding to claim3 , wherein the film
feeding control sectjon (90a) and the filmreturning _
contral: secdtiforrPoHHe MO utdit SPR i - e Higibee claim
of pul ses of the drive signal applied to the
der V&®81E3 (46) depending on a take-up di aneter of the
transfer film (20) disposed at the filmfeeding roller
(44, 45) t&heakielln freedinzg aeoubenof 10he 1 adKerid i ¢quipped
constant. 7 . The transfer nolding apparatus according
wotdl & melrvomwierrei (héhefdr| driskegupheoliidm (B5diEily roller
of the filmnoving section is driven by a torque
ddiystmgnt the aredR)tiomhasglé ooquehtiech tiakicahiuyplihel by a
transfer filmis adjustable, so that a tension applied
palike shpesf erifid Mi(@R)1 ,dissjepsed between the film

feeding roller (44, 45) is adjustable, and
the film feeding control section (90a) is adapted

fo control the revolution angle of the film feeding roller
(44, 45) by applying the drive signal, having a number of
pulses required to move the transfer f£film (20) in the
feeding direction by the feeding length being set larger
than the interval between the adjacent longitudinal
direction positioning marks (22), to the servomotor (46).

4. The transfer molding apparatus according to claim
3, wherein the film feeding control section (90a) 1is
adapted to change a revolution speed of the film feeding
roller (44, 45) depending on a transition in number of
pulses of the drive signal applied to the servomotor (46)
in the control of the revolution angle of the film feeding
roller (44, 45).

5. The transfer molding apparafus according to claim

3, wherein the film returning control section (90b) is

adapted to control the revolution angle of the film feeding
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the filmfeeding control section (90a) and the film
returning control section (90b) are adapted to contro

w0 b@edoiosT ng of the torque adjustnent notor (5RQT/ER006/307164

that the tension applied to the transfer film (2 0 )
is constant. 8 . The transfer gplding apparatus
according to claiml1l , wherein the filmreturning
control section (90b) carries out control so that the
filmfeeding roller (44, 45) isstopped at a tim ng

e ngi tzydi pal _direction sid i.oni ng. nar .
e?gf%?oﬁigégﬁfgn ?g 5&¥ﬂ'éf%%t%ﬁghg&bgﬁbi?ﬁ%Fﬁ | having the
i.rectio 0Si tioni ng .mar 22). . 9.. The transfer

?iloulrmg)leh"lg O&p él?L s ¢ (ﬁgt(cf ogth’paitrﬁei tr entihs (20) at

transf.er nmml dj.n ection (100) is configured so that

T QBB IR HErst{oRhs Ferpaders mRELRQb to  the

product while the transfer film (20) having a width

FEEYOMCER T pddi®i-oni ng mark (23) being provided in

succession in the longitudinal direction is positioned

at thé-l ondiheudinemsidn aaldma rapfEmtywsictondang o claim

width direction transfer position thereof, the film

Roviviprsast i Ore (£01ml FeetBng scdnindier sequipped Miah h emd the

wi dth direction drive section (12, 13) for noving the

tridms fret urinlimg redriterail dséctiorctpob) befrer exdapaesf &fo change
mol ding is carried out by the transfer nolding section

the0)numbre bEansfldedrobdi nhesegtivg fiidRar £6PPié&e%o the
: awdth direction positioning mark detection
servomotor (46) depending on a take-up diameter of the
transfer film (20) disposed at the film feeding roller (44,
45) to make a feeding amount of the transfer film constant.

7. The transfer molding apparatus according to claim
1, wherein the film take-up roller (50, 51) of the film
moving section is driven by a torque adjustment motor (52),
whose torque for taking up the transfer f£ilm is adjustable,
so that a tension applied to the transfer film (20)
disposed between the film feeding roller (44, 45) is
adjustable, and

the film feeding control section (90a) and the

film returning control section (90b) are adapted to control
the driving of the torque adjustment motor (52) so that the
tension applied to the transfer film (20) is constant.

8. The transfer molding apparatus according to claim

1, wherein the film returning control section (90b) carries

out control so that the film feeding roller (44, 45) is
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section (31, 32) for detecting a position of the width
direction positioning mark on the transfer filmthat

WO 200600487 by the fil mnoving section (10, 11, B&h/JR20eiizh7164

a wdth direction control section (90c) for driving
the width direction drive section (12, 13) to nove the
transfer film(2 0 ) which has been noved in the
feeding direction by the filmfeeding control section
(90a) , in thewdth direction at a timng when the

In1r n|n c sec ion dr|v
Fgggpﬁg ro ga ?191“{’&)?,9} E‘to‘p’g‘%ng toﬁlgltranls%%e-l‘r fﬁl?ﬁcuon
e w.dth d|r ctl n tr nsfer i,tion
RPALALANLE8t i Qoo SR BAFRGHar IESRAASE | oht Gbct FBects  the
1, ,32). ,detects the width direction positiqning mark
g?§¥ltu@6na*hQ1FF5ﬁ§P§rHﬂﬁ%ﬁ%ﬂ?%ﬂﬁn :%gcording to
claim9 , wherein the width direction p05|t|on|ng mar k
det ecfi-on 3Bet tepneier IDLJinge AROFHFEGUA - diskt to claim
line sensor (33, 34) provided so as to be extended in
thewhegehndichec tiramsdent e lidiags fsgctfidnm @i )ddteenfigured
the width direction position of the transfer film by
ap bbeputhsi geabraégandiorg td amtiiso tatandfietradheanititth molded .
direction positioning mark on the transfer film bl ocks
predlhaser whiile seheor t¢33hsf34), fand t h@oy dttaving a width
direction control section controls the driving of the
wigebtdbhectposidibnengectmrk (12230)3) seihBat proaiéed in

val ue of the output signal fromthe |laser |ine sensor
£88ceddionOinfi des WohbiduiaRaf &fiRasd {dPnisao@itioned at
the longitudinal direction transfer position and a width
direction transfer position thereof,

the film moving section (10, 11, 15) is further
equipped with a width direction drive section (12, 13) for
moving the transfer £film in the width direction before
transfer molding 1is carried out by the transfer molding
section (100),

the transfer molding section further comprises:

a width direction positioning mark detection
section (31, 32) for detecting a position of the width
direction positioning mark on the transfer f£ilm that is
moved by the film moving section (10, 11, 15); and

a width direction control section (90c) for
driving the width direction drive section (12, 13) to move

the transfer film (20) which has been moved in the feeding

direction by the film feeding control section (90a), in the
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serving as the ratio at which the width direction
positioning mark (23) on the transfer film (20)

wo owatie®sat the width direction transfer positPONIP2006/307164

bl ocks the laser line sensor. 11. The transfer nol ding
apparatus according to clain112 wherein the width
direction drive section (12, 1 ? i s adapted to change
a driving speed of the width directionl 9 drive
section (12, 13) depending on a difference between the

t I f th t.put. Si |_f he | [
WD sty A AT S S P et crentrol
tig. 12 . t f I di, thod f f [
5205357at | Pk PO Bd PRoddaR | TESTh bR LA, Gawi t45) and
nol di ng by a transfer nol ding apparatus_conprising: a
EERPrET hdlSi WPRTERT ohl {1 08¥ @E@i ppeFwidirestion transfer

stationary nold (2) and a _novable nold (4) disposed so
Rosisipave Whelosddsst avédbhd #H sEH &t at POSakdoadng mark
i nj ection nozzle (5) for injecting nolten resin into a
devery ifosr nedcbabneen3t he 32)at ider@or snoktie( 2yidnd tdierection
novabl e nold (4) mutually closed while a transfer film
©28) theviimg decdr at2i30n portions to be transferred to a
nol ded product and al so having | ongi tudi nal direction
posi t Loni ngheatksngfiear mdlicntd apbapased ddedrding to claim
| ongi tudinal direction is positioned at a |ongitudina
i, r egid A r ensf @LaResSidibtion positioning mark detection
section (31, 32) is equipped with a laser line sensor (33,
34) provided so as to be extended in the width direction of
the transfer film and detects the width direction position
of the transfer film by an output signal regarding a ratio
at which the width direction positioning mark on the
transfer film blocks the laser line sensor (33, 34), and
the width direction control sgection controls the

driving of the width direction drive section (12, 13) so
that a ratio value of the output signal from the laser line
sensor (33, 34) coincides with a transfer position ratio
serving as the ratio at which the width direction
positioning mark (23) on the transfer f£ilm (20) located at
the width direction transfer position blocks the laser line
sensor.

11. The transfer molding apparatus according to claim

10, wherein the width direction drive section (12, 13) is

adapted to change a driving speed of the width direction
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thereof and while the transfer filmis held between
the stationary nold (2) and the novable nold (4) ; a

wo pdoairemsi ng section (10, 11, 15) equi pped w t PCEHJIF20061307164

feeding roller (44, 45) for noving the transfer film
(20) in parallel wth parting Zgrfaces (2a, 4a) of the
nolds in the longitudinal direCtion, and a film
take-up roller (50, 51) for taking up the transfer
filmhaving been fed by the filmfeeding roller,

ef.ore transfer | di i gcarried out by th r ansf er
%rﬂléﬁengs%%ﬁ%n ‘ﬁooﬂn*’:g’ aﬁapan%ﬂgi Ui %aldl%ftre&aﬁ% between
posi tionj ng rk detection section (3.0 ) for i
é&%ﬂﬁ%?&?pﬁ%'??Oﬁ?(ﬁh?h%uFBHEiﬁ&ﬁ PBcthRgn laser line

‘positioning marks (22) on the transfer film (20) that

isenge¥Fed (BY t it i | PRAnDVRG g Vedes off (fdie 1tramsfert Heosition
met hod conprising: controlling the revolution angle of
thRé&1Pi-l m feeding roller (44, 45) so that the transfer
film(20) is noved in the feeding direction thereof by

a feedicng Rengtansdéiemy mefidiapgemethad afiornterambferring a
bet ween adj acent |ongitudinal direction positioning
declosatidn anh t herldedpppdotietbr eihr ansfrethrorlidiatgids with
carried out by the transfer nolding section (100) ;

diolviing ble af idradsaedi A I@HEL ahddad dcﬁnp'@i/@irgé‘l.e
transfer film (20) , having been noved in the feed ng

flihreecti on, in ag etusAbRErdiderdie, RREIHEN (3HOPPI &Guipped
with a stationary mold (2) and a movable mold (4) disposed
so as to have a closed state and an open state, and an
injection nozzle (5) for injecting molten resin into a
cavity formed between the stationary mold (2) and the
movable mold (4) mutually closed while a transfer film (20)
havil;lg decoration portions to be transferred to a molded
product and also having longitudinal direction positioning
marks intermittently disposed in a longitudinal direction
is positioned at a longitudinal direction transfer position
thereof and while the transfer film is held between the
stationary mold (2) and the movable mold (4);

a film moving section (10, 11, 15) equipped
with a £ilm feeding roller (44, 45) for moving the transfer
film (20) in parallel with parting surfaces (2a, 4a) of the
molds in the longitudinal direction, and a £film take-up

roller (50, 51) for taking up the transfer f£ilm having been

fed by the film feeding roller, before transfer molding is
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transfer film (20) at the |ongitudinal direction
transfer position by controlling the revolution angle

wo@toobhe7067 | m f eeding roller (44, 45) after thePCT/JP2006/307164

| ongi tudi nal direction positioning mark detection
section (3 0 ) has detected thgolongitudinal di rection
positioning mark (22) ; and closing the stationary
nold (2) and the novable nold (4), injecting the
nolten resin into the cavity fromthe injection

. nd tr ferrin he d ration tonol
B A I e I8 LR Fee 48 Af00) ana
transfer nol di ng apparatus. .conpri_sing; .a transfer
mol di ng sectiongil.‘%?%lgﬁfﬁFﬁﬂedd%FF%téo?taPPﬁﬁEF?nlng mark

|d (2) and a novable nold (4) disposed so as to have
g£%¥%é€6”§t§@€t&ﬁﬁlaﬁ3@ﬂenf§Fat§?t§ﬁalﬁﬁ i BPédtiigns of the
nozzle (5) for injecting nolten resin into a cavity
flongedudnnden dHee G B0 onBPy 1 HDPELING2) Magkst he(22) on  the
novabl e nold (4) nmutually closed while a transfer film
Crensier fg lded@at idmpora inomeed dobethe ahtirermeding section
nol ded products and al so havi ng | ongitudinal direction
da9i,t ildni Ag)narks (22) intermttently disposed in a
| ongi tudi nal direction thereof is positioned at a
transfer padie merhefd awnmfidiieynol ds and while the
transfer film (20) is held between the stationary nold

(2) and theoiyahliedp! dHed) reviQuticanstegiiendotthethe f£iim
decoration portion to a nolded product in

FreehheniZatican wih a8hdisegicind 1 {72 Me¥hAGFERCHAR (20) is
(10, 11, 15) for noving the
moved in the feeding direction thereof by a feeding length
being set larger than an interval between adjacent
longitudinal direction positioning marks (22) and then
stopped before transfer molding is carried out by the
transfer molding section (160);

driving the £film feeding roller (44, 45) to move
the transfer film (20), having been mpved in the feeding
direction, in a returning direction, and then stopping the
transfer f£ilm (20) at the longitudinal direction transfer
position by controlling the revolution angle of the film
feeding roller (44, 45) after the longitudinal direction
positioning mark detection section (30) has detected the
longitudinal direction positioning mark (22); and

closing the stationary mold (2) and the movable
mold (4), injecting the molten resin into the cavity from

the injection nozzle, and transferring the decoration to
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transfer film(20) in parallel with parting surfaces
(2a, 4a) of the nolds in the longitudinal direction; a

WO evgito1edi nal direction positioni ng mark det ecPCDAP2006/307164

section (30) for detecting the positions of the

| ongi tudi nal direction positioging marks (22) on the
transfer film(2 0 ) that is nbved by the fil m noving
section (10, 11, 15), a filmfeeding control section
(90a) forcontrolling the filmnoving section (10, 11,

e . IJmin a feedin ?irection
P elsSy TRt o Aty BT o R e an
interval between |.acent .l ongitudinal directjon
posi t o n AR (D2 % SRR A T (AR Y m
before transfer nolding is, carried out by the transfer
mol di ng seét i G %ﬂii@nﬂeﬁﬁﬁFFﬁﬁ é1¥QémQQ?%ﬁﬁﬁﬁnWlth a
of the transfer film(20) that is noved by the film
PEFAGTSEet TG 102) 13nd18) movghle 1o1eh (éd utHismpsed so as
control section éQOb) for controlling the moving o _
Sectiroie o FHRRed hetatanshdr ahi bpe(26)a claithsabetmjection
nmoved in the feeding direction by the filmfeeding
ooAzdel (Sdctiwn {gdegting maltenurabig ditects argvind formed
then stopping the transfer filmafter the |ongitudina
Yeteetnortlposstadbhbngryamoldet €2} i andsetid onoable mold (4)
detected the |l ongitudinal direction positioning mark.
mutually closed while a transfer film (20) having
decoration portions to be transferred to molded products
and also having longitudinal direction positioning marks
(22) intermittently disposed in a longitudinal direction
thereof is positioned at a transfer position of one of the
molds and while the transfer film (20) is held between the
stationary mold (2) and the movable mold (4), for
transferring the decoration portion to a molded product in
synchronization with molding;

a film moving section (10, 11, 15) for moving the
transfer f£ilm (20) in parallel with parting surfaces (2a,
4a) of the molds in the longitudinal direction;

a longitudinal direction positioning mark
detection section (30) for detecting the positions of the
longitudinal direction positioning marks (22) on the
transfer film (20) that is moved by the film moving section

(Lo, 11, 15),

a film feeding control section (90a) for
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controlling the film moving section (10, 11, 15) to move
the transfer film in a feeding direction thereof by a
feeding length being set larger than an interval between
adjacent longitudinal direétion positioning marks (22) and
to stop the transfer film before transfer molding is
carried out by the transfer molding section (100) while
detecting a feeding amount of the transfer film (20) that
is moved by the film moving section (10, 11, 15); and

a film returning control section (90b) for
controlling the moving section to move the transfer film
(20) which has been moved in the feeding direction by the
film feeding control section (90a), in a returning
direction, and then stopping the transfer film after the
longitudinal direction positioning mark detection section

has detected the longitudinal direction positioning mark.



