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1 DESCRI PTI ON TRANSFER MOLDI NG APPARATUS AND TRANSFER
MOLDI NG METHOD TECHNI CAL FIELD 5 The present
invention relates to a transfer nol di ng apparatus and
a transfer nolding nethod in whith a transfer filmis
hel d between nol ds, and decoration portions on the

transfer filmare transferred to nolded products in

synchroni zation with nolding. 10 BACKGROUND ART As a

transfer film positioning pekhedpitoy conventiona
transfer nol di ng apparatus, a nethod disclosed in

qﬁgﬁgﬁh b 3 rR68RQHLS bl
15 for examﬁﬁﬁlﬁﬁ Ab?%%%s er In1p05|t|on|ng net#%fHOD

for this conventional transfer nolding apparatus is a
film positioning nmethod for a transfer nolding

n@&@ﬁﬂﬁﬂiﬂédﬁﬁﬁ5$s'ng a |longitudinal direction

feeding a transfer filmin the
| ongi tudi nal_direction and_a 20 | ongitudi nal direction
sensor for detectPH§SEBhgi LHUPRALCONYI F&EGF t° @ transfer
positioning marks on the transfer film the nethod
b&NGOtarapra¥ayed pAdt Rattnanefongnedding method in which a
direction novenment device is driven in a feeding
ditmestsifmr tDi¥wmedishe hedahsflegtwédm whaéddri viamgl ofdecoration
the longitudinal 25 direction novenent device is
stroppeicbrso thatthdne tivtaarzffeer 2ilm are transferred to molded

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 trahsfer film positioning method for
this conventional transfer molding apparatus is a film
positioning method for a transfer molding apparatus
comprising a longitudinal direction movement de;\rice for
feeding a transfer film in the longitudinal direction and a
longitudinal direction sensor for detecting longitudinal
. direction positioning marks on the transfer £film, the
method being characterized in that the longitudinal
direction movement device is driven in a feeding direction
to feed the transfer film, the driving of the longitudinal

direction movement device is stopped so that the transfer



10

15

20

25

filmstops at a position beyond the | ongitudina
direction stop position of the transfer film the
stop position being preset according to the relative
positional relationship of theslongitudinal direction
positioning mark with respect to 5 the | ongitudina
direction sensor, and that the |ongitudinal direction
novenent device is driven in the returning direction
so that the transfer f

ilmis f . t , )
" SAd SBPAS) Ak rBCBPEN BB BRYOTR eI R (R direction
fil i tioni thod, first, .10 the t 1 o
|- peaopa ERBT Gy KR AN T Tl (50 EEGy drpt i Bn peing

state beyond the |ongitudinal direction sto . :
ppsbsbonacan@dﬂmgwQPSﬁRﬁ)?ﬁl%ﬁﬁﬁﬁrEP?hElﬂﬁs}cﬁe}%t%?ﬁﬁhlp of
returning direction so that the transfer filmis c
r ehier Nedgitadimsll ahigreati ol PeE FekeR b PPk pBsFRi BrsPect to
is carried out. 15 At this tinme, the step of feeding%%

t heet r anshen thidindd t heireveromn sserects carPied t
while the relative position to the transfer filmis
detegteddhnatineck epgittiugi nabvehestt idevieenser dripee in the
specifically, as disclosed in Fig. 3 in 20 Japanese
PatentRubl | gatient Ny EH66AGt t hest epranfsiefeediidg 1is fed
the transfer filmto the overrun state is carried out

as & 1 Ehg Stuahd Brai hect 1enskespf pbeitson.
féffq’gefﬁr e&?@@gﬁ‘jﬁ%’" tcgeél o%gl tudinal direction

posi tioning . mark, Ls £ithe doansfokihd | MetBod, first,
driven at hﬂﬁh %%%%dt%§5%%%?F g'pré%eternine tinme
p%iifsﬁr§g§¥g}h%iﬁﬁf:ﬁ?dfgé Egef%e longitudinal direction to

the

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 state is carried out while the relative position to
the transfer fiim 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 f£ilm 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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| ongi tudi nal direction positioning mark has been

detected and the predeterm ned tine has passed, the

transfer filmis fed at | ow speed, whereby the

feedi ng speed of the transfer il mbeconmes | ow. Then,

when the | ongitudinal direction™5 sensor detects that

the other end of the longitudinal direction

positioning mark is reached, the notor stops, and the

feeding of the transfer filmis stopped. At this tine,
bé@a@slgu@ééaler%%rgﬁtéaﬁn@fvsaél@@ﬁéigsuwﬂéi ERE VPR ngetected

to inertia, the transfer filmstops such that the . _

| emgi ttigi palede-afintigetd onine st Dassedat elde beysnaienetilm is
ot her end of the |ongitudinal direction positioning

meErRl. athdodi rmresidn wietdtey over rigeding hsseednefi she transfer
measured by a rotary encoder, and the transfer filmis

r eilmnesk ¢ dmas dilkect | omTheppositten t phehd dregidiutiinal direction
direction, 15 whereby the transfer filmstops at the

P@siEen wheeetlsherhathetnenbithet heeddngift udheal longitudinal
direction positioning mark has passed the

| englatwdidpals et 08y SeRsors DISCHEBYRE KF déEor stops, and
| NVENTI ON 25)Fbmever, In the nethod disclosed in the

a e- ' it t of : :
fggl\éi Ege@?ﬁ.téfgo%e.cdnégféef{%? Im %s Q@o ER.OTar this time,

tra mto the overru tate, the

i, dt h_of dj i Y ‘
Y\Agﬁté:ratul%& L€$CE%§§a£¥gn' 258087 ol ed by g%tg;ﬁttéﬁ%glttl@e owing to

_ _ diTection posrtioni ng nark
| SRLLU) ol S Sl 25, SESCL s NS0SE, HOEADS: ongs suainad
iscisj.l%eecttrzl.%tn tggngiorrre nissi; o?oggt:tegeb%\gf%rx{dunthe other end of the
longitudinal direction positioning .mark.

The dimension of the overrun at this time is
measured by a rotary encoder, 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 1is controlled by detecting the longitudinal
direction positioning mark by the longitudinal direction

sensor; hence, when the transfer £ilm is fed at high speed,



10

15

20

25

increases. |f the dinmension of the overrun is too
large, the tinme required for returning the film
beconmes long, and there is a issue that the running
time increases. Hence, 5 in the above-nentioned patent
docunent, the transfer film is fed at high speed
until the one end of the longitudinal direction
positioning mark is detected, and then the transfer

filmis fed at |ow spe ntil the.ot . end
IB%%??Ud%ﬁaladi?EEPFongggﬁithﬁingigggk]fgpde %ct%@? overzun
10 whereby the dinmension of the %yerrun I S decreaﬁgs. 1
HoWEY@FSet he HdndittidRhAPDE!PEC ot HosPY FohMRg * S0 ~275%
provided on the transfer filmijs usually_a small mark

hieloe nfime s eausredeFOral T YTRHRY k88| A 1tfle Pecomes long, and
l ongi tudinal direction of the transfer film For the
pungoseief al5issor r ohat nghehe Wiy posite oRrNgAGESRE -  Hence,
feeding speed of the transfer film by detecting both

eifls the tdieodeongntuichmall pdieect idreypowit i ohheg tnatefer film
having this small size by the |ongitudinal direction
sepseeaWht| aite speanbfeit {1 | thé sonéednd foft hehe longitudinal
di fference between the high filmfeeding speed 20 and

therbowi &hl mpbeedi Blisgeedahk t Q@ | Wegmacwdd) ci®md then the
control cannot be carried out. In other words, ow ng

tﬁraﬁ@?é}i &i1% Predetgricnethy | BB=b8 REGSSISakNebekWeeN end of
the detection of the one end of the |ongitudina

LR L0 R T ST o
ALY R YR e e
However, the longitudipal direction positioning
mark provided on the transfer film 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 1is
fed, if the difference between the high film feeding speed
and the low film feeding speed is too large, efficient
control cannct be carried out. In other words, owing to
inertia, a predetermined time 1is 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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the | ongitudinal direction positioning mark passes the
| ongi tudi nal direction sensor before the, filmfeeding
speed is switched from high speed to | ow speed, and
the step of 5 stopping the trangfer film cannot be
carried out. Therefore, in the above-nentioned steps,
t he maxi mnum speed of feeding the transfer filmis
limted to approxinately 200 nnisec for exanple. The

e TR s

nJectlon no carrie

I nyousl wor ds, |f t he .transfer f|In1c an

(}‘Fedgﬁflgl:‘r)éblﬁ1 :?ﬁgf lFﬁé?tr}@g}t,P&r? d'o(ﬂ‘lqgne arra{{ns erSes the
f|In1 can be carried out in a short tinme, and %
f denghEudimede GG GroIRR RERARF PRICESr FBE Sai““ eedifg speed
conti nuously can be 15 reduced; as a result, the
narbewigichschatee® pieBucREgserto uhPY EPREdcarfile the step of
i ncreased, and the efficiency of production can be
|mwxg¥e®9 Herice, thermiesent fidventdanmets | eendear¥ied  out.
sol ve the above-nentioned issues and to provide a
t maesfedore20 il dhagabpparakns iameda strepes,f ethaohdkmgun speed
nmet hod capabl e of feeding the transfer filmat higher

S pEeds eedl igqppabke tofand feredsilng i1de lamied ofo approximately
products produced per unit tinme and capable of

| ARSI e off iGiafeye of production. For the
pur pose of attaining the above-nentioned 25 objects,

the present qhvertd O 4 _éﬁ%é@urgg agpdeserhheds® rfilm has

bel ow. The present Inve has a basic configuration

In nfluence 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.transfgr fiim
can be carried ocut in a shQrt time, and the time for the
injection molding that is carried out contiﬁuously 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 moiding method capable of
feeding the transfer f£ilm 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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whi ch a transfer nolding apparatus a transfer nol ding

apparatus conprising: a transfer nol ding section

equi pped with a 5 stationary nold and a novabl e nol d

di sposed so as to have a closed¢ state and an open

state, and an injection nozzle for injecting nolten

resin into a cavity fornmed between the stationary

nol d and the novabl e nol d nutually cl osed mhile a

tbaﬁsfer | m havi ng decor at.i ortlgjs to %O e .
Ef”erreci“? Fhofaeld pread fal% oo Havt nﬁon tguration in

udi nal direction p03|t|on|ng mar k

F t PentFFPEFos BP LA F&ﬁ@%@&ﬁ@naﬁ dfregsitsy molding
thereof is positioned at a transfer position of one
oPPPR&E TSI S AT Mhin®: the transfer filmis held
bet ween the stationary nold and the novable nold, for
15 transfer B ngudrsferor meldangor iSesritom a gplikreked with 2
product in synchronization with nolding; a film
nmeviang osectyi ow lfidoramb\a miptdiel ¢ rrembsd edisposadli ao as to have a
parallel with parting surfaces of the nolds in the
| odgiseddisnalt edigrer tdrompald srdongidndi nal igie€eidbannozzle for
positioning mark detection section for detecting the

PesieteAsigOfmdeen| R inidindb O I eekii®Ry PPSHhEQNIHEween the
marks on the transfer filmthat is noved by the film

MBYERY 88 a1 dhd MAsedbRarientiAly SRELILM Oélosad while
controlling 25 the filmnoving section to nove

téanséleéﬁléféi“ | k43 of fh%‘%r‘i' 0 d!ﬂé@S%QEoLherﬁé’étf’é’né‘ to be

feeding I'ength being se
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 molgd, for
transferring the decbration 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
lbngitudinal direction;

a longitudinal direction positiocning 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£film in a
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di

| arger than an interval between adjacent |ongitudina

direction positioning marks and to stop the transfer

film before transfer nolding is carried out by the

transfer 5 nol ding section while detecting a feeding

amount of the transfer filmthat is noved by the film

nmovi ng section; and a filmreturning control section

for controlling the noving section to nove the

t rans{ fidls is ved 4 f [ :

di rectﬁo% t?)}qle\lggl%?]l ﬁ%ﬁ%ﬁﬁg tgntgr o%éb&l%?%egt%?lgﬁ,gl ilr}wenlg set

asreturning direction,, and the t oppi ng -t ransfer . .

TR eroha gl 1EFROT | PEEPERR padiEEging Totot tudinal

mar k detection section has detected_the | ongi.tudjnal :

GiFRT OO BOBPER ORPRLSARMRT IR (57S( PR f6&P ofi§ hhransfer film

present invention provides 15 a transfer nolding

apiir s [eemFtiedi ngoLlaipPanst erCaHdl i thg O%¢ct Py¥n the transfer

equi pped with a stationary nold and a novable nold
mrﬂ«ygﬁé’eﬂs@eéé;lp@ havela Cetesedng afe PO ogepunt of the

state, and an injection nozzle for injecting a nolten

r estanseo Bl bavihat fos meadvedt igehheh&i20 woytihgngegtion; and

nol d and the novable nold nutually closed while a

transfer filan havmngedeecniati aompordl oxsctbomefor controlling

transferred to nol ded products and al so havi ng

| angi tiushr el sl 86 i 00 Reskt thBi BgafiBfks film which has been

intermttently disposed in a longitudinal direction

thereodf 15 PRSI ELeRefgaliide23 ilANAlY Udhdiafi tihr eebHORAg control
transfer position of one of the 8 'nolds and while tﬁe
t%@@%fﬁnfjkmié5P@kgrﬂfﬁﬁe%ﬂféyiion, and then stopping the
trangfer film after the longitudinal direction positioning
mark detection section has detected the longitudinal
direction positioning mark.
A first aspect of the present invention provides
a transfer molding apparatus comprising:
a transfer moiding section equipped with a
stationa?y mold and a movable mold disposed so as to have a
closed state and an open state, and an injection nczzle for
injecting a molten resin into a caviﬁy 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 pesitioning marks intermittentiy disposed in a
longitudinal direction  thereof is positioned at a

longitudinal direction transfer position of one of the
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stationary nold and the novable nold, for transferring
the decoration portion to the nolded product in
synchroni zation wth transfer nolding; 5 a film
novi ng section equipped with a gilm feeding roller
for moving the transfer filmin parallel wth parting
surfaces of the nolds in the |ongitudinal direction,
and a filmtake-up roller for taking up the transfer

lf!shgfigﬁg%rg Bgend edyy Ehefindm [ eeding §Oealq Hicdeen the

I'rection poSitioni ng mar det ecti on
section for detectin osi tions-of _t I [ ' -
dﬁF@&ﬁP&ﬁrpfogaaﬁi%orﬁ FF KEOZAY e H{O:lgdrisf%p W?%Q?%blfmg £he

is noved by the filmnoving section;_a.filmfeedi : .
cOREPERTOR PRGN CEhiTH |‘?%Jg‘5%‘9 HECFRTo1 Y| %Xngﬁé?%”atmn
of the filmfeeding roller so that the transfer film

| wigbyedansfgrf 8edidig@ i recti on thereof by a feeding

| ength being set larger than an interval between .
adj acent | oagi ttadimamcdiimedt | HPCHHRNL | DAFHOPREr KY15Rg @ F1lm
then stopped before the transfer nolding is carried

otfeeldy ngheroPet r dnaf emonbhdi nghs edamsieandfalmi iR parallel
returning control section for driving the film .

f gadingpaeting toumbve=t hef r amef emofldbm ishi ¢inehadongitudinal
been noved in the feeding direction by the film

f eedia@ 1 £ONt £QK SECkiiQR t&ka-Upt urel g difect taking up the
and then 25 stopping the transfer filmat the
l%&%h%%%&n¥%ﬁ$'Hﬁ?ﬂﬂ§1ﬁéeﬁr§@§f§§ pRsi tivh P¥eding roller;

controlling e revolution angl e of
2 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 zroller so that the
transfer film is moved in a feeding direction thereof by =a
feeding length being set larger than aﬁ 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 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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the filmfeeding roller after the | ongitudina
direction positioning mark detection section has
detected the |ongitudinal direction positioning nmark.
5 A second aspect of the present i nvention provides
the transfer nol ding apparatus of the first aspect,
wherein the filmreturning control section is adapted
to control revolution of the filmfeeding roller at a

Sg%gﬁgk%\é—}ggﬁf‘g@%ﬂh%&’ f‘%%%{\@iéﬁ%}ﬁﬁ] fﬂﬂén i‘@@gi??ion angle of

c ion drive feeding roller. A

third pect of..the present _.inventjon provi.des,. the ..
PR 1o o F PR Epchd SIS, G NaTe. Firsi Paiinat® direction
wherein the filmnoving section is equi pped mﬁﬂ? a
SBPFORBPALTEor MR nGerRE I m fRBUFhg r oPPEr, qHECred  the
15 revolution angle of which is controlled by a
pePeeishgpeal GHings Sigha0s HntP2Hed fTRFF f eedi ng

control section is adapted to control the revolution _
angl e of thé fedonnieedipart o*f efhdyrrapphyi Hgvenelon provides
drive signal, having a nunber of pulses 20 required to

move thentifans fred didgnappatetisedf nghei ettt onsphyt, wherein
the feeding |l ength being set [arger than the interval

behweemn Iheradphaaenty |@ngitelli saktdiorectis oadapted to control
positioning marks, to the servonotor. A fourth aspect

Of-ot/Be uRRESCRIF IMEETIGN ANV BeSrolbet het t4 amSé€fl lower than
nol di ng apparatus of the third aspect, wherein 10 the
fihaef egdipg; cANERE! S8 | Aledsngdaphedolo sehanem airives the
film fegding roller.
A third aspect of the present invention provides
the transfer molding apparatus of the first aspect, wherein
the film moving section 1is 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 angie 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 longitudinal direction positioning
marks, to the servomotor.

A fourth aspect of the present invention provides

the transfer molding apparatus of the third aspect, wherein
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revol ution speed of the filmfeeding roller depending
on a transition in nunber of pulses of the drive
signal applied to the servonotor in the control of
the revolution angle of 5 the fglmfeeding roller. A
fifth aspect of the present invention provides the
transfer nolding apparatus of the third aspect,
wherein the filmreturning control section is adapted

to _control . the.revo ' angl.e . t i 4 mef, I ng
EPF el )" B EAG 10 F ety e A gl GRS Fhe © Charge @
nunber of pulses required to stop.the transfer. film.

S CYRCUPORG RRGMI O Ee T DR £ PRRLT o “Saatt SEPTing on a
the servonotor. A sixth aspect of the_present . .

| AYRRELEACHr G\ JBEPEhePt rRNSFRT A1 diTg dj?&a’aﬁ A Ees applied
the third aspect, wherein 15 the filmfeeding contro
skettba apdvomeEan MYy dher m%%mqut%%éf#‘{%t%‘%on angle of
adapted to change the nunber of pulses of the drive
stgmakiapplfieedliny tied lsgar.vonot or depending on a

take-up dianeter of the transfer filmdi sposed at the
filmfeeding riolienr dspeckecf thediprgsamtuninwgntimn provides
20 transfer filmconstant. A seventh aspect of the
ptRSeRtanBvYent nwldipipEHptesathe tofansiercinintdli agpect, wherein
apparatus of the first aspect, wherein the film

t ake- yp 1! kernehithe dddupdmviaetseat 0N adspdedven control
by a torque adjustnent notor, whose torque for 25

tlf'ilh.énge’d'glhtﬁ%.c&f 1 J4 I¢Rd $iadi Udadi gy SO 1datbR applying

tension applied to the transfer fil mdisposed
bEB&e%ﬂjRH§ signal having the number of pulses required to

stop the transfer film at the longitudinal direction
transfer position, to the servomotor.

A sixth aspect of the present invention provides
the transfer molding apparatus of the third aépect, wherein
the film feeding control section and the jfilﬁl 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
transfer f£ilm 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 torgue .adjustment motor, whose torgque for

taking up the transfer £ilm is adjustable, so that a
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filmfeeding roller is adjustable, and the film
feeding control section and the film returning
control section are adapted to control the 5 driving
of the torque adjustnent notor $¢ that the tension
applied to the transfer filmis constant. A eighth
aspect of the present invention provides the transfer
nol di ng apparatus of the first aspect, wherein the

filmreturning c r ol t|on arrij 0 t10l

15°Fa AP { SBdRE ROE oS SeoBpod Srraq ainn the
when the | ongitudinal direction positioning mark

dEidBy FER1I8EC FiCdnt Sdetisc AEIMRF 3 ﬂt%@gnal direction

positioning mark. A ninth aspect of the present

i nvention pito@ déslmi Headast €O n§eapparatRdofhe film

the first aspect, wherein 15 the transfer nol ding

seetboning cootitgwled sSEitima  thee deRSRREFSN E@rt?@ﬁtr°1 the

is transferred to the nol ded product while the

t sanstiey fdfl miwmvioggee wedf hstinesct morrorpoed tienl nghe tension

mar k bei ng provided in succession in the |ongitudina

diap@atile@n tics thesittdzonatats ifle 1ongecknal 20

direction transfer position and a width direction

transfer p@S%tgﬁtﬂlﬁﬁﬁﬁﬁt dﬂﬂtﬁé|p&@@&nﬂglﬁeehtmnnlprov1des
further equipped with a width direction drive section

f%Pe”%%b%&f%ﬁenkﬂ%ﬁ%kﬁ%pﬂdfdﬁdi‘éfetMédfbrﬂtrﬁgpé@B wherein

ore transfer noldi'ng i's 25 carried out by the

Stﬁf % L D9S8 tb%%trga dder 15angber- el A9 control so

sec Ion er conpri ses:

that the film feeding roller is stopped at a timing when
the longitudinal direction positioning mark detection
section 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 eguipped with
a width direction drive section for moving the transfer
film in the width direction before transfer molding 1is

carried out by the transfer molding section,
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a wdth direction positioning mark detection section
for detecting a position of the width direction
positioning mark on the transfer filmthat is noved by
the 5 filmnoving section; andja wi dth direction
control section for driving the wdth direction drive
section to nove the transfer film which has been
noved in the feeding direction by the film feeding

control Secﬁ:&u%”ﬁfa%s@@: WAty o r8CLL PO by B f L ggmﬂ:pises:

when the fil'mreturning control~ sectron drives th

film feeding raoller d_stopping the transfer film at .
the width G r&e85h thdmter o TT b ARt h‘é‘%%t%“ecmn
direction _positioning mark detection sectjon d%hgftg. .

t RECHABEh of r SEEGT 1365 & RRTHE HaP k OT155 RS & irection
aspect of the present invention provides the transfer
nBPELRgoapPEr MK oin tHee nFrERSasFedt IMidad: nts thgved by the
wi dth direction positioning mark detection section is
efaippadviingh sgdtasey; lantk sensor provided so as to be
extended in the width direction of the transfer film

and 20 det eet witité wiidterdiorectommrpbsse¢ohonf Lohedriving the
transfer film by an output signal regarding a ratio
atvighhchidhe-td s h drdivveeckeonipasite omovg neh& aranséer film
transfer filmblocks the |aser Iine sensor, and the

Wyt Bndinaectihain caateal iseainonreeningl sitetidh by the film
driving of the width direction drive section so that a

1%eeﬁ§h§°c§6ﬁlt'f%10fséchﬁcﬁﬂt PY shand athomtberidgest a timing
| 1 ne sensor

when the film returning control section drives the film
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 a{pparatus of the ninth aspect, wherein
the width direction positioning mark detection section is
equipped with a laser 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 contrcels the

driving of the width direction drive section so that a
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.transferrin

coincides with a transfer position ratio serving as
the ratio at which the width direction positioning
mark on the transfer filmlocated at the width
direction transfer 5 position bliocks the Iaser |ine
sensor. A eleventh aspect of the present invention
provi des the transfer nolding apparatus of the tenth
aspect, wherein the width direction drive section is

a .ed cha a driving speed of the w dth .

o PReE selne B Hhd S o e AL nEroh Bk frdpindne sensor

between the ratjo value of the output signal fromthe

| §8&F°1ARE s@ﬁgbrEhn&rﬁﬁéfﬁglu%o%%ti?ﬂe’¥% f §fTVing as the

position ratio. A twelfth aspect of the present

| AFERCE GF W oWh deBe a Wi AsRs P el idith Pafet thien¥eg mark on the
a 15 decoration to nolded product in

s?ﬁéﬁﬁéﬁﬁZagﬁdW\MMQ¢aWﬁﬁdEwg rea widnbdf edimekdirg transfer

apparatus conprising: a transfer nol ding section

egoeppednwiciliock s dthe i lmsery hivhel semsar novabl e nol d

di sposed so as to have a closed state and an open

state, and an iejeecdnicn nazpketf 020 HiY echiagem®l t BAvention

resin into a cavity fornmed between the stationary

nprevaadst kaenvrbler WikbAtmpl dppLtHsed ¥hitBe Benth aspect,
transfer filmhaving decoration portions to be

tBeskenr athd 0.3 30 dadrRreduat &Pdy@l SR RAWNTis adapted to
| ongi t udi nal direction positioning marks

| Ehgﬁg}t Ee%gwgﬁéa@?}%&f% L& bR td‘ﬂ%‘é‘iig%rc?ﬂigé’psection

IS poSitione ongi tudi nal direction transrte

paéiaéhagn%h%}?og %q.%fl\éhxi'elnece between the ratic value of the

output sigpal 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 having decoration portions to be
transferred | to a molded product and also having
longitudinal directicn positioning marks intermittently

dispcsed in a longitudinal direction is positioned at a
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the transfer filmis held between the stationary nold
and the novable nold; a filmnoving section equi pped
with a film 5 feeding roller for noving the transfer
filmin parallel wth parting syrfaces of the nolds
in the longitudinal direction, and a filmtake-up
roller for taking up the transfer film having been
fed by the filmfeeding roller, before transfer

gg%%bgg?hgﬁ%ng#?d<9#%ﬁ$%%#£§s£é?n Egﬁtiag!gﬂégéﬁk and while

g [rTectron positioning mark

detection section for detectin osi tpons _Qf_ t.

| 6REi taRIEAST F oLt of 3@4.%%} %e%rajrcgé g%'attﬁgﬁaw mold and
transfer filmthat is noved by the fil m noving

s&&ei spyvabd et e lfet hod conprising: controlling the

revolution angle of the film feeding roller so_that .
the transfer film i&ikByva@viadt RECHSRR AgudPPEE: orrr & film
thereof by a feeding length being set |arger than an

i fieerdalg bedthben adimceavihgngibedimansierdi Foen g parallel
positioning marks and then stopped before transfer '
nelidingphst £AYT | @dr bateby dihe theamsbdds nolwi e longitudinal
section; driving the filmfeeding roller to nove the

t aRsier dd,| manhavd ngiheentaryedpi nrdHessf eddingtaking up the
direction, 25 in a returning direction, and then

StoRRIJIE L hei 1 aRalehglDedd | M@t byhehkormitinidi ®@aliing roller,
direction transfer poSition by
before transfer molding is carried out by the transfer
molding section; and
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,
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 ;ength being set
larger than an interval between adjacent longitudinal
direction positioning marks and then stopped before
transfer molding is carried out by the transfer molding
saction;
driving the film feeding roller ‘to move the

transfer film, having been moved in the feeding direction,

in a returning direction, and then stopping the transfer
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controlling the revolution angle of the filmfeeding
roller after the |ongitudinal direction positioning
mar k detection section has detected the |ongitudinal
direction positioning 5 mark; an cl osing the
stationary nold and the movabl e nold, injecting the
nolten resin into the cavity fronrthe i njection
nozzl e, and transferring the decoration to nol ded

roduct in oni zat t h. nol di ordi
Itooth fa:rs“? %o QHé%JfZ‘i gctdslliﬁ Jrﬁég F@?@%ter bodition by

i nvention, for the purfose of the decoratron pot i

of CORVIML KR BhansPePlRERLATt 3NORE Péngheudiiddl teeding roller
direction transfer position, after the transfer film

i safeelr the alsngitedinalefiurcsiore Posdmicmeng mark detection
| ongi tudinal direction 15 transfer position by the
fidenfoedings cbateotedethirodpongiéudinadsidérefdtimn gositioning
rewound reversely by the filmreturning contro
sagirion,arahd the transfer filmis stopped at the

| ongi tudinal direction transfer position after the

| ongi t udi nal - b & Bed | ORe POBhtHOARRY MBLK bhddetrchediable mold,
hence 20 sl ack and vibration occurring in the

@Elﬁdcjl W NGt Peni NGELKA WRR A hepkr arRshAlitf | IfAom  the
|s f'ed and then stopped can be elimnated. For this

tﬁﬁ’?f@cftﬂvﬁrhéé 1&rg n§| @E%ﬂ%%grr%bgr 2l oﬁe‘?:%%rt:ﬂcfh to molded

en § fie Tr mis speed by t

| LmAeei 0 samcolseelian kb adscand 2

M na énce, even-i'f the film

ggnt E g|ed| ng é)ceoerddfrcl)grj]t ‘rcgl lt%ga bélizt-sh:e ‘Lf.clnlpwefgghngspects of the

present invention, £for the purpese of the decoration
potiens of moving the transfer £ilm 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 f£ilm 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. i‘-‘or this reason, even if large slack and
vibration occur in the film when the f£ilm is fed at high
speed by the f£ilm feeding control section, the slack and

vibration can be eliminated; hence, even 4if the film
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section is raised to high speed, the positioning
accuracy and the tine required for the positioning
are not adversely affected, whereby the filmfeeding
speed can be increased. 5 In addiktion, at the tine of
positioning at the |ongitudinal direction transfer
position, the position of the filmis adjusted by the
filmfeeding roller on the side of filmfeeding, and

]E?ﬁeB%%;t hg?%@g i %ogl%rrrdle_LdecPUtb Y &he POF jér?nlgéecﬁfﬁg control

m no ormed by the preceding trans
mol din

whereby filmyvibration is elinmnated .and the
RCEGEAEY OF (e P81 EPonT T cBHOBS | RPFovt . ionang accuracy
Furthernore, because the filmfeeding control sectio
RRBC( FOST FLfIET SEAPRERG St r1® SR PO 1 e (et aaversely
feedi ng anobunt of the transfer film depending on the
15%@9%?@& i BheaRgYe tére thid ™ i f9RG x| DI T2 , P} hercreased.
control sections can carry out filmfeeding contro
whil e al waydn cohditderd ngatnforeatiing regapasafloning at the
whether filmfeeding is stopped after how |l ong the
f Lbngiisufiedall rliotdmeriowr dsansfecauss itiieotii | phtegdisigion of
control is carried out on the 20 basis of the feeding
aghentilnsteaddolistkee positttieont dim theedinqansdEref idmthe side
the anmount of the overrun that occurs when the
t pansfiaim fiddBing St apRedisanpbeieophiabl ad byatheedi bix by a
feeding control section, and the anobunt can be nade

Sg@klbcionk%@t:%heasfitlhﬁ ARPUAL refmbRe LYV e bt d®A; transfer

smal I, the 25 amount of the filmrew nding is also
MRESASHR, | D¥eblSy ! EMMAT SLBLUEILAD £ONEnIRGLEAN and the
ereby-the tine quU|red_¥or

accuracy of the positioning can be improved.

Furthermore, because the film feeding control
section and the film returning contrel 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 £ilm 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 £eeding control 1is carried out on the
basis of the feeding amount instead of .the position of the
transfer film, the amount of the overrun that occurs when
the transfer film is stopped can be contrelled by the film
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 alsco made small by the film
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the positioning of the transfer filmat the

| ongitudinal direction transfer position can be
shortened. According to the second aspect of the
present 5 invention, the time required for the
posi tioning can be shortened by raising the

revol ution speed of the film feeding roller by the
filmfeeding control section. Furthernore, because

the rewi.nding of the transfer fj the fi.l m .
BT ohePbrode At s (LBATPEY (HEF 1650F required for

p03|t|on|ng at the |ongjtudinal direction trans

p&SEt |%%Slt%%1aﬁc&facg ®f LRESEES t1 oM ngtat W%elomgltmlnal
Iongrtudrnal direction transfer posi tion can be

| AEEFEG By YTty RO Pt Aot oF P HgeRedt he
th|rd to fifth aspects of the 15 present invention,
t he feedi ng2amuding tige thansfesord | BEDEStcont r dlHeedpresent
dependi ng on the nunber of pulses applied to the
senvemitionr;, hehee,tide cenbigedatians thle thesitioming can be
feeding control section and the filmreturning contro
sebbirornean bg srapkihgedthdndrdhel yehvon utdredngl®e the film
can be 20 controlled accurately depending on the

nesbennef pises: pecotdengriant hedQUry asPeetodf section.
the present invention, the revolution speed of the

Firbpcheediong rabd &lued Stﬁ@aﬁgﬁgnéﬁﬁgn%n&r@ {hfhsfer film by
transition in the nunber of pulses supplied to the

PERIOMILGL NGIGEr,1e, BUOLS! 30UV AY L Gled Neror one
pogH%H%%g%gpa%t%%é:'gﬁégéuékné?léf%eéggon transfer position,
the accuracy of the positioning at the longitudinal
direction transfer position can be improved by lowering the
speed.

According to the third to £ifth 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 £ilm
feeding control section and the film returning control
section can be simplified. And the revolution angle can be
contrelled 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 film returning
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exanple, in the case that the nunber of pul ses applied

to the servonotor fromthe filmfeeding neans is

10000, <control is carried out depending on the

transition in the 5 nunber of pg%§es such that the
filmfeeding roller rotates at "the maxi num speed

until the nunber of pul ses reaches 8000 and such that

the revolution speed of the filmfeeding roller is

| ower ed gradual |y when the nunber of pulses js _nore,

{ RAIE000. S PR Thot LBREPBE 6F™ e et iRt bRl spRegly - For
10 near. the end of the filmfeeding anount can be made_
e&3PMplgnd hethfpGateofthate toher pupbeRatcfodeukze gt arplied to
the stopping tinme of the filmfeeding roller can be

c &iter olslegdroncithefanome, téieack idmd Vielgddtnoon meees rilisg 10000,
inthe transfer filmowing to inertia when the film

f eecitnopr ol $ eratrsiéd suappepoahihe oceduted tyansition in the
| owering the revolution speed near the end of the

f idumdege db N gpan®emt suAeCcordibngHeo filgn stxédiAagpectlet rotates
the present invention, in the transfer film being

suRPl £ BE fadiRinS haPe=g ofurit iM0l thet Reudreedi Bg AWMU reaches

per unit revolution nunber 20 differs depending on the

U ool Rl ARELFenATENGR AdRo1 IS sBEefULECEHAPRL W R Feeding

to the servomotor is changed depending on the take-up

AL ANTLOR G ARY LA RERDEC B oo <o

DRSPS A5 000 LB REV Ryt son speec
C%rc]atarr()ltﬁgcéﬁgno%n%hteh%ifjjnll rr%E:ed:i.ng amount can be made easy,
and the amount of the overrun that occurs at the stopping
time of the film feeding =roller can be controlled.
Furthermore, slack and vibration occurring in the transfer
fiim owing to inertia when the film feeding zrolier 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 fiim being supplied in the shape
of a roll, thelfeeding amount per unit revolution number
differs depending on the take-up diameter. Hence, the
number bf pulses applied to the servomotor 1is 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.

Lccording to the seventh aspect of the present



10

15

20

25

returning control section control the torque

adj ustnment notor that drives the filmtake-up roller

so that the tension applied to the transfer filmis

constant; hence, 5 slack and vibration that occur when

the transfer filmis fed can bel?lin nated.

Furthernore, when the filmis wound by the film

returning control section, the torque applied to the
filmtake-up roller serves as a brake, and the

t eABIBH I t hEher dridher feplAngarc et sohbiskiczéen and the film
regardl ess 10 of the take-up dianeter of the transfer

f idehurATionr dicegtrelt heeegbtth aspéctlof thhe fpregent adjustment
invention, the filmreturning control section can stop

t metdy ansber &iiveat dhe posini amief-dge doangirt udbnalhat the
direction positioning mark by stopping the revol ution

oft elrfyai d | a?@meak&wptm@l lrefaredfdheftnfi Nt WBEAstABL; hence,
| ongi t udi na direction positioning mark i s detected.

Heneek thes G4gRshebnf iR caRL POShEL0REE aSIYrdY Fiim is

setting the relative positional relationship between

t If%dl Q,rég'l ttgéldléalﬂmlr%{eqft i %PBEEE—&B%U%E%ESQES;?E@ is wound

| ongi t udi n ection 20 positioning mar

sect gl as %i{ﬂﬁ Ijegﬂg:lrztj.#l)%lr nc?c%’rﬂi%ﬁgcia;e %teicg,riog ans fef]egt%rﬁ?% applied

position © e trans ccordimng ‘to

aspect, of present invention, because the

Dee T heRl A Tn RS hoHE et | BREVEE (R r aWERER, and the
filmand the positioning in_the 25 | ongitudi nal

GFEBSOEh Ther 851 tEAASETearH1BdCaM TP Stabilized regardless

si nul taneously, the transfer filmis not noved after
t Ré 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
pesitioning mark by stopping the revolution of the f£ilm
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 wmark detection section as the longitudinal
direction transfer position of the transfer film.

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

longitudinal direction therecof can be carried out
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positioning in either of the directions is carried

out, and the positioning operations are not affected

mutual ly. Therefore, the tinme required for the

positioning in the 5 width directi on of the transfer

filmand the positioning in the 1ongitudina

di rection thereof can be shortened, and the accuracy

of the positioning can be inproved. According to the
tenth_aspect of the present _invention, because t

PSATLEGAPRE ALY hot EdrH TSHE | SAL010% raner Bpved after the
position is carried out by a |laser |ine sensor, the
aRBERE 16R 106 AdLtd O eEn Pt hehdi FeEEFbACBE ¢Br FREFIGR Out. and
can be detected by one sensor, whereby the

cohei gpeatitdpnigeh brerapleRsedaracchpPli ngff6ctRe mutually.
el eventh aspect of the present 15 invention, for
eXarpkeéorshenthbe timemsfrequfivied déercttdie bposiheonasgr in the
line sensor is away fromthe wdth direction transfer
pastthod,irishe itoransf erhd i tranafiebef hbmedndt theghositioning in

. speed. Therefore, the positioning at the width

dipectisyithanaher qiosidi ifh Canekeotardaedbeutsidrttened, and
short time. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS These

apdeothen-asReds i Je t1 681 08E tA8 LEr efghbved.

i nvention wi 'l become clear fromthe follow ng _
description Jlakensid CQRj URGL OR=Wrhh 106 PF efdH 1 4e25present
enbodi nent s t her eof th reference to the acconpanying

2%nv%h%‘ﬁ‘o%93 ﬂ@cé&gget%%avg@&?ﬁioning 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 is away from the width direction
transfer position, the transfer film can be moved at high
speed. Therefore, the pésitioning at the width direction

transfer position can be carried out in a short time.

BERIEF 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 is a side view of a transfer nolding apparatus
according to a first enbodi nent of the present

invention; 5 Fig. 2 is a sectional view taken on |ine

A-A of Fig. 1; Fig. 3Ais a segtional view show ng

the configuration of a transfe ¥i1m bei ng used for

the transfer nolding apparatus shown in Fig. 1; 10

Fig. 3Bis a view showing the external configuration

of the transfer film being used for the transfer

Sl R Shpatat BeSRoAREYRANEPg. 1; Fig. 4A is a view

expl aining the detection of the | ongitudinal _
direction pdsigion, d&reediola bypavheof15t ramsifer molding
nol di ng apparatus shown in Fig. 1; Fig. 4Bis a view
expirsEiramg t hecdetisch o o0& therst oagbbddmaak of the present
direction position, carried out by the transfer

malrdi=ng: sagpar at us shown in Fig. 1; Fig. 4Cis a view

expl ai ning the detection of the 20 |ongitudinal :
direction posidiop, igard i @s-ondY {hew thdesf @n line A-A of
nmol di ng apparatus shown in Fig. 1; Fig. SAis a view

exgplai ning the detection of the wdth direction

position, carried out by the transfer nolding

apparat us s Jinskig. s ds 25 Rg e BRAS A MW  shows th
expl ai ni ng t \ggﬂdet &ction of the %:2 P‘v%1 Th ditection 9 e

m%%ﬁffghréggéﬁedoPUtabytéggséégnSEEEm being used for the
transfer molding apparatus shown in Fig. 1;

_Fig. 3B 1is a view showing the external
configuration of the transfer £f£ilm 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 Dby 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. 5A ig 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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nol di ng apparatus shown in Fig. 1; Fig. 5Cis a view
explaining the detection of the wdth direction

position, carried out by the transfer 5 nolding

apparatus shown in Fig. 1; Fig.2 is a sectional view

taken on line B-B of Fig. 1; Fi'g. 7 is a detailed

sectional view taken on line CCof Fig. 6; 10 Fig. 8

is a perspective view showing the film take-up

mechani sm of the transfer nol di ng apparatus shown_ in

FYgdth Bigedtian o RRGiF9Rd G SFow PHE t HYY séfior transtfer
installation section of the transfer nolding apparat us
15ty iaprEiptus Fhewn 100 Big. pérspective view

showing the first wdth direction sensor installation
secti on of thiegyt rabsizra wikdi egpapparagushshamteiotion of the
Fig. 1; Fig. 11 is a control circuit diagram of the
2@vita@ansfadramd i g appariains st ed Fwge Loy Fitthe 12ransfer
is a view show ng a processing flowin the case that

t heotgiangfgipdtd thd ssiweeh tignedgat 1the | ongi tudi nal
direction transfer position and the wdth direction

transfer postid ong 23 B Ged3ohs$] avieaPh-3RoW g il B-B of
feedi ng speed and 23 direction of the transfer film
i%g_ef@sethatthe

Fig. f is a detailed secticnal view taken on line
Cc-C of Fig. 6;

rig. B is a perspective view showing the film
take-up mechanism of the transfer melding apparatus shown
in Fig. 1;

Fig. 9 1is a magnified view showing the sensor
instaliation section of the transfer meolding apparatus
shown in Fig. 1;

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

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

Fig. 12 1is a view showing a processing flow in
the case that the transfer £ilm is positiconed at the
longitudinal direction transfer position and the width
direction transfer position;

Fig. 132 is a graph showing the feeding speed and
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transfer filmis positioned at the |ongitudina
direction transfer position; Fig. 13Bis a view
showi ng the relationship anong 5 the positions of the
| ongi tudi nal direction positionkﬂg mar ks on the
transfer film the position of t | ongi t udi na
direction sensor and the tinme showmn in Fig. 13Ain
the case that the transfer filmis positioned at the
qugltudlnal direction transfer 05|t|on 10 Fig

SRR hGW NG 8 ¢SSR | I ‘dkaript e Bh6Y §a§@I séhat the
count table; and Fig. 15 is a graph show ng the
f &&QNEE SIpeliil™f 1St RoTiakermed RE| rhben 1¢rRItedinahtdirection
the transfer filmis positioned at the width
ditrectsifer oaidfiem position. 15 BEST MODES FOR
CARRYI NG OQUT THE | NVENTI ON Before the description of
the present Hiruem3imnis pg oceklsshowing thebeebat@dnship among
that |like parts are designated by |like reference

nyier apsst BieHghogt tiee aceePaind i 20 ddrawitnes Positioning
first embodi ment according to the present .invention

Whish-xae descrithed belawsirhrdetaf{nref i ngp&gltwﬁ of the
drawi ngs. As shown in Figs. 1 and 2, a transfer

”qlogm'gﬁﬂud&l&ﬁgf atﬁi’lse L8 J.Bﬁovéeqqeé%fm Lh3a e ant?%ﬁ% ERbGLNG Fig.

section 5 conprising a stationary no

: 22 al, :n gh%n cgsﬁegvgga}@%ase%é@?%r 1f1ﬂ'n ”Eé(a&?é&g%ned at the

longitudinal direction transfer position;

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

Fig. 15 is a graph showing 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 accompanying
drawings. A first embodiment according to the present
invention will be describsd below in detail referring to
the drawings.

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

comprising a stationary mold 2 installed on a stationary
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an injection nozzle 5 for injecting nolten resin into

a cavity forned between the two nolds 2, 4. ILn the

transfer nol ding apparatus according to 5 this

enbodi nent, the stationary base 1 is secured to a

pedestal 6, and the novabl e base®3 is guided with four

tie bars 7 secured to the stationary base 1 and noves

so as to be able to cone close to and be away from

the stationary base 1. 10 By virtue of the novenent

ofPasfe Ihvabtevate Beldsdi Lohtagled possi bbrabdewdese 3, and
a closed state in which the parting surface 2a of the

stat | bnaeytiohd >nekes Spréssunieiecanbhgctmol tént hesin into a
parting surface 4a of the novable nold 4 and a cavity

i saharmeddmddeabhdéngriectwonso{&beznokdi ng 15

section 2b of the stationary nold 2 and the nol ding

section 4bmf the stabhepary G 8bphbariBl dScdbrding to
4 and an open state in which the parting surfaces 2a

anthi4a ahBoa¢Ranat edenkn §EHH£dﬂa%¥ﬂ Bakhe ir%ﬂ§f§%cured to a

mol di ng section 100, the stationary mold 2 and the

g%?é?gsetaqoled 4aﬁﬁetﬂée%ov%%llga%ia%@ I3y ’Jt%g?u%%%t Win %our tie

2, 4 tormthé cavity; however,” o S, suc

i ' I b d.. Afil
Pl o TRl ALE LT By TRLCALAE, DO RS Andhdes so as to

feedin vVice a firm

provi ded on the novapl e base 3.. The film feedi )

G0 A "B S 1EERSE ake. GRS cBVeY COt | Dok eSpationary
a .filmnmoving section for noving a transfer film20 in

2Basgalallel with the parting surface 4a of the

novable nmold 4
By virtue of the movement of the movabls 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 mclding 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
basically, and the two molds 2, 4 form the cavity; however,
other molds, such as intermediate plates, may zl1so 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 constitute

a film moving section for moving a transfer film 20 in.



(in the longitudinal direction of the transfer film
20). The transfer film20 is noved in the | ongitudina
direction thereof by filmfeeding device 10 and the
film 5 take-up device 11 so as,to be separated from
and in parallel with the parting surface 4a of the
nmovable nold 4. Furthernore, the filmfeeding device
10 and the filmtake-up device 11 are di sposed so

DA e OB g e O b TR T BRSO mona
respectively, in a direction  perpendicular to the.
MOVEmERE dPPESEIGRTE HE SRRt €Tt “3RRESH othm 20) -

direction of the transfer film20). In other words, _
the film f ef8iengraeifes 10 lanEQd Hes MIYRd alde- upe longitudinal
device 11 are noved in the width direction of the film
blirgcthenf ittwreml ebentl ifec hteddimd 2 devd dehel egodd the film
novenent nechani sm 13, thereby constituting a width
diegetupn ddvivenglsecsd orad ortcnobieng sepperatanst €rom and in
film20 in the wdth direction thereof, together with

tberkinst wovenehte parehHaR SUrfAa@ndd et sgeontovable mold 4.
nmovenent mechanism 13. 20 In this enmbodinent, the film

feedi ng devirgeth@rindrel Nsiid | ediabaea dihe; nayabte haseaind the
3, and the transfer film 20 is noved in the width

dick gt i Ml hgedri k8L MOVEPENty; JTRENADT 88 IdhatThehey can be
filmtake-up device 11 conprises a film 25 tension

TREIRAL S8 PR O IELU LA Buogs S4001 0 secons
6movement mechanism 13, regpectively, in a direction
perpendicular to the movement direction of the movable mold
4 (the width direction of the transfer f£iilm 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 film 20 in the
width direction thereof, together with the first movement
mechanism 12 and the second movemernt mechanism 13.

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

The £film take-up device 11 comprises a film

tension mechanism 14 installed beleow the movable base 3 and
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and the filmtension nechanism 14 is noved in the

wdth direction of the transfer film20 by the second
novenent mechanism 13. 5 The installation positions

of the filmfeeding device 10 apd the filmtake-up

device 11 are not limted to these positions; it may

be possible that the filmfeeding device 10 is

instal |l ed beIOM/or on the left/right side of the :
nova 3 and that the filmtake- devi c

15 bt fal Raeabi R The T RSt BHE PR ot SsjemBRestal 6,
t he nnvable base 3, and it nay al so be p035|ble t hat

t FG i Fhe ffelémn@ela%%%errmwwslﬁ |+ t BREedp 1n the width
device 11 are installed on the pedestal 6 or the

stitieotaryn bade the |wranhberwdidsy 2hedti |FhsoophRgnd movement
section is only 15 configured so that the transfer

f imeni&Enicam 1. noved in the |ongitudinal direction of

the transfer film20 and preferably also in the width

di recti on ofTHdeinsaadfler iidrd npo@tiwchls reSpetle tbiithme feeding
parting surface of a nold (the parting surface 2a of

t hensitcad i naina idel 25 0f the=papt Hegi2e surbkaeendd Qfimited to
the novable nold 4) before transfer nolding is

Cafd R Q4E; + BAMs $0ithalayt et paRshien of idHAROck@Nthem feeding
nmoved in the Iongltudlnal direction and preferably in

bQEQléé“ﬁéng'Eﬂgkﬁﬁhéaukéﬂg&hog'H%ﬂﬂﬂwsl¥@€ﬁri B side of

transfer i's p05|t|oned at the longitudina

Ciheotl an2p. Lanst or poei Lhon and the dify dig eaLiete 11 i

transfer positi 2
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 Ffilm take-up device 11 are
installed on the pedestal & or the stationary base 1.

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

transfer position and the width direction transfer position
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Next, the transfer filmw /!l be described. As shown

in Figs. 3A and 3B, on the surface of the base film

20a of the transfer film 20, decoration portions 21

are S provided at intervals in Eﬂg | ongi t udi nal

direction. The decoration porti‘ons 21 are peeled from

the base film20a and transferred to nol ded products

when nolding is carried out in the transfer nolding

section 100. |In the transfer film 20, a peeling

proedaly @9 LRSCEY s1dFVi ded on the 10 base film

20a, and decoration ink layers 20c constituting 'the

decorati on p&tti.onshel taransgpkevi déedm herldonbe described. As

Furthernore, on the decoration ink |ayers 20c, an

acghesitven | Byes . 208 iendori®i ded, tard stuhvd agghes] vehe base film

| ayer nmakes contact wth nolten resin during

i 2joacteodHn thed dingnafdri stiddonded , 1534 derat oon apdrithens 21 are

decoration ink |layers 20c are peeled from the base

f plontieget her Whtbri-Bespeel | fHeprehgdthMenhayeliredion. The

and transferred to nol ded products. The transfer film

2@elhaly tiSrlSesrt lohBe JAr esLAt peleN@Nt# Qiin Wehe BRise film 20a

descri bed. The transfer f||ﬁ128 that is 20 used in

t BRaPreses d NENTL ONGLS SEAT @%dgfc&mr £48HECs carried

20a and a decorative layer. The decorative |ayer

c ri.ses p ' r ci. 0 ad raijo

T 30e dn G e LR AR R ML, B o pRe cunt: Php oBranster

sheet a, a single-layer film 25 mad f a material

SORE Gt A REHIE pBFSESFEOTE & e 10kl Jorglhind on the

resin, phxinide resin, polyester resin, acrylic , ,
ase film 20a, and decoration ink lavers "20¢ constituting

the decoration portions 21 are provided  thereon.
.Furthermore, on the decoration ink layers 20c, an adhesive
layer 20d is provided, and the adhgsive layer makes contact
with molten resin during inijection 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 f£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 film

made of a material selected from among polycarbonate resin,
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resin, olefin resin, urethane resin, acrylonitrile-

but adi ene-styrene resin, vinyl chloride resin, etc. or
a lamnated filmor a copolyner filmnade of two or
more 5 kinds of resins selectedfgomanong those
descri bed above is available. The thickness of the
substrate sheet 20a is preferably 5 to 500 pm If the
t hi ckness of the sheet is less than 5 um the

handl.i_ng t hereof_ durl .t he _sett]. [ 2, 1z
s B P RS ana PEREOEE: g Pridc i Vs Thecorgan actylic
unstable; if the thickness of the sheet 20a is nore s

t FEF8D0 pRtSEL ri §RERPY | SSTOOPARGh. e peel AffgYLonitrile-
protective layer 20b is formed on the substrate sheet

20 taS iR - THE MR oL BELTe | BHRY L c&RRE 195 pRRiRg etc. or a
easily fromthe substrate sheet 20a. As the materi al
oflanHaasead | Ag1pr ovectE vecPayErer pdiifdst Bpdgesth, two or more
acrylic resin, olefin resin, urethane resin, or the

| iKdendsaref aveshiabl eselesctzedrei hod Bowrngr chialegdeperibed above
peeling. protective |ayer 20b, any of general -purpose
prisntzvegl 22(bIet hods, such as gravure printing, screen
printing and offset printing, or any of various Kkinds

of coating nEidodsidmyede used.tHn tdidgeeltieng sheet 20a is
protective |ayer 20b, the decoration |ayers 20c

| RelicGrating | et t eES500eQRRl i £f 2BePatliRid®ssSAUf dShe sheet is

etc. are forned. As the material of the 29 decoration

| ayers Q06 achyl i enkesizhaiNidy Aafl 14l 058, F 94 Nehe setting in
the molds 2, 4 is defective, and the molding processing
bécomes 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 oflthe peeling protective layer, polyester resin,
acrylic resin, olefin resin, urethane resin, or the like
are available. 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 ény of various kinds of coating methods
may be used.

On the peeling ©protective layer 20Db, the
decoration layers 20c indicating letters, geometric

patterns, solids, etc. are formed. As the material of the
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pol yur et hane resin, chlorinated rubber resin, vinyl
chl oride-vinyl acetate copol yner resin, polyam de
resin, polyester resin, epoxy resin, or the like are
avai |l able, 5 but the materi al i§9not particularly

limted to these. In addition, metal filmlayer nmade

of alum num chrom um copper, nickel, indium tin,

silicon oxide, or the |like my al so be provided as

the decoration layer 20c by the vacuum deposition ,
EIRGE AFIOR YRy SR (RRE - RCFRb: AOTEPRE | RIERPSSLISaose resin,
the netal filmlayer may be provided on the entire .

f @rd wirathergecorgsiion pothlonsnafefay PabbpFovilRfin,  vinyl
partially on part of the resin layer or the like. The

t hkindkndsk -ofimile deedrdtsi onopayeme20crésinpr afektide resin,
0.5to 50 pm |If the thickness is less than 0.5 15

PHol ket v Sras Phoblegyo:af betng, | reapabee ldfkeobdae navgilable,
sufficient design property, and if the thickness is

My dHamaQHm] therest sparpl ebl et of 1betiingd to these.
difficult to dry after printing. However, in the case

of a metal fi Md@MSon, 14 Smdbitkpess LayBrehatabby 89uminum,
to 1200 A. If the thickness 20 of the netal filmlayer

ﬁnpancég%vé‘r ”}E{&%]fs, a;npLokl em pf beiiAG con oxide, or
O ic

i ncapabl e ‘of ai hi.ng su lent nmetallic luster

feeli d_if_th [ '

B, B T A CHDSSS00S, B AR AS0R Ry saes 20c
t hod, f i di t he .d { I .25 2

I o0 oo SLpRe Secotatin | Yere o hen, or e

met hods, 30 _ such as gravure printing, screen pLintin%.
and ¥ f dgt 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 thickness 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 the case of a metal film layer,
its 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 sufficiént metallic
luster feeling, and if the thickness is more than 1200 &,
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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printing, and netallic filmform ng nethods, such as

tanpo printing, painting, various kinds of coating

nmet hods, evaporation, ion plating, sputtering and the

like are 5 avail able. The adhesi.ve | ayer 20d has an

effect of bonding the transfer film20 to nol ded

resin. It is preferable that acrylic resin,

nitrocel | ul ose resin, polyurethane resin, chlorinated

rubber resin, vinyl chlpride-vingl 10 _acet at e, d off
cBP6RymEf r 8L S0l PIh e P Rsi n°ChRfYesPErFelFy, 304 offset
epoxy resin, polycarbonate resin, olefin resin,

aBEYNBARE: | [P Urteler £hec sEyLBné OrEding TR | Kl &5 tampo
used as the material of the adhesive |ayer 20d. The

t préknésg ., of pEliatdditesi veatlyes 2Joinds 96 prerbimg| ymethods,
0.5to 50 pm If the thickness is less than 0.5 pm

t Berpoirata opr,obliem oblbeiimy .i ncapdidss igfg olbral nthg like are
sufficient adhesiveness; if the thickness is nore than
58vapoubibkere is a problemof being difficult to dry

after printing. As a nethod for form ng the adhesive

| ayer 20d, 2Z@eamnyawdspesenale=puruesenpsi ahi rE fRithasts, bonding
such as gravure printing, screen printing and of f set

PEhAt I N Of e ANY 18 V@AM LQUSHIBILQdSesSHCh aSt is preferable
pai nting, dipping and reverse coater, nmay be used.” A

gg%g%:: Z%g@-}%i'cﬂy%é@y al 59 06 P1 i ded oﬁeébﬁ \Zﬁéol rethane

heet ato forma substrate sheet havin

rrg!agns‘l:!' rc%leoarsﬂ?ét‘l_ééy'rubber resin, vinyl chloride-vinyl

acetate copolymer resin, polyamide resin, polyester resin,
epoxy resin, polycarbonate resin, olefiﬁ resin,
aérylonitrile—butadiene—styrene resin, or the like is used
as the material of the adhesive layer 20d.

The thickness of the adhesive layer 204 is
preferably 0.5 to 50 pm. If the thickness is less than 0.5
pum, there is a problem of being incapable o0f obtaining
sufficient adhesiveness; i1f the thickness is more than 50
pm, 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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It is preferable that acrylic resin, nitrocellul ose
resin, polyurethane resin, chlorinated rubber resin,
vinyl chloride-vinyl acetate copolyner resin, 5

pol yam de resin, polyester resinm; epoxy resin,

pol ycarbonate resin, olefin resin,
acrylonitrile-butadi ene- styrene resin, or the like is
used as the material of the peeling protective |ayer

2 t ess of the peeling protective |ayer 20b
8g|s %%g grggpy 0.5 to 50 pm If the thickness is

I th . th ' bl f. b .
| noapabl © off obt alfi ng BEGTFFEPUAL adNOLFvendeayyie  resin,

- the thickness is nore than 50 pm there is a probl em

oPLbErRGIditrassul t TE§i8ry a??%Yur%FfPﬁ’P?ng TeRsITy nefhogrinated
for formng the peeli ro;ectlye 15 | ayer, any of .
gEHEP&IL- piasidbe ek %% Pt ROUSINELCACE at@rﬁVHPéYmer Tesi,
printing, offset printing and screen printing, or any
obovarinads net hedsn, suchpasypakari ng, re$pi ng &Pdxy resin,
reverse coater, may be used. Furthernore, as shown in
Fogly8Brithetter aresfigr, Z0=fihnr@fins equyppeilitwilh-butadiene-
| ongi tudi nal direction positioning marks 22 and a

Wediftetier @gddon, posi thenilngarad Kk d8efokast e mafENSR] of the
of detecting the position of the transfer film20 at

t Beet iy Wierddie weaqradd ompportions 21 are

transferred to nolded products in synchronization

har onsy e Miihan 2 M e e POELLLORLOL 2aver 200
eé@”B@%féggily 0.5 to 50 pm. 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
um, there 1is a problem of being difficult to dry after
printing. Zs 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 wvarious methods, such as painting, dipping and
reverse coater, may be used.

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

to molded products in synchronization with wmolding, that is,

the transfer position of the transfer f£ilm 20.
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| ongi tudi nal direction positioning marks 22 (having a
| ongi tudi nal direction dinension of 3 mm for exanple)
on the transfer filmare provided intermttently at
intervals 5 in the |ongitudinal 3direction of the
transfer filmon one wdth direction side of the
transfer film20, and the.width direction positioning
mark 23 (having a width direction dinension of 3 mm

for exanple),Js jded;in sgegessi@n i Fdhe example, the
Iongitudinaﬁu%ir§%¥¥%h 0 hthe transfer filmon the EO

other widih direction side of the sf LI Bo

t Qnﬂ%ﬁﬂﬁ%q§¥r1 l%ﬁ%kﬁﬁ?(ﬂ??ﬁ%ﬁ ?%%%ﬂglﬁ%¥£% ggzangHaVlng =
the width  direction positioning nmar can

c BN TS a@q%‘:'bgonngépﬂ?sg&&alog ?o?‘ms rr%ﬁrere}fanmpla o
si ze than marks pl aced on a conventional transfer_ . . 3
fithe WhRsEpecfi1BaRFg, PAPVRGSTGh 593t of3tpentervais
| ongi tudi nal direction positioning mark are detected
cdmvertté ohahytudanglodd resg o det ekhed tirpnsfRirs f1lm on one
enbodi ment, whereby the mark can be nmade smal |l er that ‘

t hatdtrs et werttien coideemtd orfed tramsfer film 2Pp &nflsthe width
enmbodi nent, the transfer film20 is 20 transparent,

ard e 1c@s peokiive opdsist i kg 2far KbaZ2ngnda 2¥idute direction
not transparent; however, the respective positioning

MR skseriA A0 233 M, ber wonéiguiped) sesaproried in succession
translucent. Alternatively, it may al so be possible

that {he ﬁBﬁg?ﬁ:ﬁﬁinﬁ"il Mi2QdtS EPNd £ gEhed tgendFelr0 film on the
not transparént or 25 translucent: and that the

(PSR LR TS 22 Fhe Hhokiest riam. moh the
longitudinal direction positioning marks 22 and the width
direction positioning mark 23 can be configured so as to be
nearly equal to of smaller in size than marks placed on a
conventional transfer film. More specifically, although
both ends of the longitudinal direction positioning 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 fi:}.m.

In this embodiment, the transfer film 20 is
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

transiucent and that the respective positioning marks 22



This transfer filmposition detection device

conprises a longitudinal direction sensor 30 and first

and second width direction sensors 31, 32 provided on

the 5 transfer nolding apparatusas shown in Figs. 1

and 2, and detects the positioning marks 22, 23 on

the transfer film thereby detecting the relative

positions fromthe positioning marks 22, 23 on the

transfer filmas shown.in Fig. 3B. 10 Next, a

t RS Per SRS RS TR %%d%?d?ﬂgg%o%FﬁPEPagﬁﬁgdinent

w Il be described. The transfer nolding nmethod is, .
carried out Bt i MictRISLBY %b%@inBBE%E%OPee@FﬁﬁcFHQH device
transfer film on which the decoration portions 21 are
dicspusscdas a ntergatsdibel wedmeritd oft AA5w9RF y2 fropgdafirst and
and 15 the novable nold 4 as being carried out

camceard omdldty, dTwectriamsf eengolrdi nglnet Bdd previdrd, on the
for exanple, a first step in which while the

Strateryfany meldi2g aagphlratusowabl showhdid arigsopen,and 2, and
the transfer film20 is noved in the |ongitudina

dige8Gldan e phei vidhingi naekisorr50 &S &0 20eberansfer £ilm,
positioned at the |ongitudinal direction transfer

PQSidAan, angicthe Wit h dheectfonatiansl epoposibhen ifrom  the
both the longitudinal direction and the wdth

digeatd on, PECLi 48l ¥ o3and, a-fecenalicd PO {iPNaglehown
i éﬁ%ﬁﬁéng#fﬁﬁgﬁgn%?diﬁg sec??on of the ﬁbl&f such oo R
a§rthe&§PIding section 2b 25 of the stationary nold 2;
a '$eéco step in which after this 34 first step, the

movabl e ol dNef‘rx%,S a[roéllggﬁs enxd rtngje.dg.rqugdrsne%['l%d according to this

embodiment will be described. The transfer molding method
is carried out continuously by continuously feeding the
transfer film, on which the decoration portions 21 are
disposed at intervals, between the statiomary melad 2 and
the movable mold 4 as being carried out conventiocnally.

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 f£ilm 20 is moved in
the longitudinal direction and the width direction soc 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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closed to hold the transfer film 20 therebetween,

nmolten resinis injected into the cavity 110 forned

in the nolds 2, 4, and the decoration portion 21 is
transferred to a nolded 5 product in synchronization

with molding; and a third step >fn which the nolds are
opened, and the nol ded product to which the

decoration 21 has been transferred i s obtained.

Al t hough the step of positioning the transfer film 20

atirpt BoBF.t (ditnarodrpbet toAdt fanst arovsshi tath By molds are
10 the width direction transfer position will be

de3ceeledd nhdgtaitthd ateanster exalhpl @0 tHrerdfedsdiveen, molten
amount of the transfer film20 by the film noving
seekifANiksSisfkcdtrd adtancthe atwivitye fi6nf@Pméd DbvVebHe molds 2,
intermttently at high speed in the |ongitudina

disr eghizoanhby deke el oIty , 2151 angrihefebotd tbea molded
positions in the longitudinal direction and the wdth
dibreahEen i esfhokrr-adi Yat ¢dnand Wetgetanes; =dBl & &g step
adj ustnent positioning is carried out by ~detecting

tE [ 0 I tLani

Do P o i o et PERE { bBBLRR, PRIl B BS1geg, proquct to
31 . 0 d r.i bed Jater.. For th :
iR FRY PReTRRE T b I i reftERPEE 65 qprainea.
the wi dth di tion, mechani sm _confi.qured _so to

be capabl e é’ﬁ% '9?1"9 té'ﬁ‘@ t PaRBf 7T f HRY 267G hg?le transfer
wi_dth direction iis necessary on the filmentrance 25
ahdiPhe0f RFmEeR LT Hinde FoTeet 00 AL TR 8phelPFiicion and
35 configuration of the nechanismis provided on the

f then width direction transfer position will be described in

detail later, for example, the feeding amount of the
transfer film 20 by the fj;lm 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 £ilm 20 1in 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 melds 2, 4. The specific
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feedi ng device 10 and the filmtake-up device 11 as
described later. Next, the specific configuration of
the film 5 feeding device 10 will be described. As
shown in Figs. 1 and 2, the fié feedi ng device 10
conprises a bracket 40 provided on the novabl e base
3, a noving nenber 41 that is provided on this
bracket 40 so as to be novable in the novenent

direction of the vabl e base 3, and a third.1 ,
novEre AR RECHEN Qg? 4 ?ormﬁ‘-ﬁj"\ﬁfh‘g“l hésrmBFﬁZﬁlﬂ@%‘oe?n4fhe film
in the novenent direction of the novable base 3 al ong

t hEedppackeevape TRE t BNAd fBPentAtl™esRERI-8 48evice 11 as
configured, for exanple, so that a screw rod 42a that

i dephrékgedilpters engaged with the noving nmenber 41

via a lock nut 42b is rotatably connected to the

bracket 40, Nemd ,so tfigat siheeifiovi ognfegert4bri sofovede film
in the novenent direction of the novable base 3 by

t fgbtenpngiearideoosenivhglt e Shywew itedsl 42ansTRedwi rth Figs. 1
nmovenent nechani sm 42 may al so be 20 configured so

that the wsies ewingd ALadisgrabatied by acofytisder 20mmicket 40
notor and so that the screwrod 42a is threadedly

epgagedeW bh aHUtmoBeCALSEatbes MY AgvTRAPeferfert S41 that is
configured so as to be noved in the novenent

By R Cachalt e 42 » S P eading™ ol or (45 55 Hgvarle in che
) g roller 45 1s
"RYGdnEA. Ng; FOYENBAL JF ' §GHd ORootphe RYabl e bage 3, thirg
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, 8o that a screw rod 42a that is threadedliy
engaged with the moving member 41 wvia a lock nut 42b is
rotatably comnmected 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 2

by the third movement mechanism 42, a feeding roller 45 is
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together with a housing 43; hence, the space between

the parting surface 4a of the novable base 4 and the
transfer film20 can be adjusted by adjusting the

feeding position 5 of the transfer film 20. The

housing 43 is provided on the 9ing menber 41 so as

to be novable in the width direction of the transfer
film20, and the first novenent mechanism 12 is

provided to nove the housing 43 with respect to the

nBPVEG 1D ndibeMAENGY helREFACH r 8€t | BRE AR GiH base 3
in Fig. 2, in the first novenent nechanism 12, a

nmobgethel iwltimsealiading adyui denoeaneth9a spagenypetween the
12d is threadedly engaged with a screw rod 12c t hat

i paratiabedunfadd s4apbor th2b msordthicd bheendt a2 fke transier
nmovabl e 15 al ong the guide franme 12a; the guide frane

12a1liks mectedbet adihe oEaving sefbetiddy, tard féedimy position
12d is secured to the housing 43. A guide frame 47 is

pPHeVirged cen A-Fe 13viing Jenber 41, and sliders 48 that
are noved along this guide frame 47 20 are secured to

the housing43, whesehy LbeiRoysing 4331 8nC¥Hd IWb€thg member
so as to be novable wth respect to the noving nenber

4} ”séh%hé"’i dph g%;ﬁ&%\%‘%niegf i%hetgéanﬁiﬁ?hf idM20ion of the

Becauseé the trans 0 wound on a feeding reel

nGGETTa s IR Phepattl (o't e we i ENEaY YitgyTier 12 is
37 sl Toverent fechan sm 12, the transter filM 20 noving
member 41 in the width direction.

As shown in Fig. 2, - in the first movement
mechanism 12, a motor 12b is installied 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 42, 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 film 20.

Because the transfer £ilm 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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noved in the wdth direction. Both the feeding reel 44

and the feeding roller 45, serving as film feeding

roller, are rotatably supported 5 in the housing 43,

and the transfer film20 is wou on the feeding ree

44. The feeding reel 44 is drivén so as to be rotated
forward and backward by a first notor 46. The feeding

reel 44 conprising a shaft 44a and a pair of flanges

44b installed thereon is renovabl% installed o?,ihe

151 R8ts iy SRERThBEF AL SHotof + 46DFs & bffaim 20 can be
servonotor, and its driving revolution angle can be

cBAYE6| Ladthy vREtEHIECfoRlri ve pul ses supplied

froma control section (see Fig. 11). 15 Wth the

above- ment i Bogl ddrdf | feedtingnrdgl the ahdr wdred feeding roller
revolution of the feeding reel 44, the transfer film

205| ssdrawngoat dndnf eetealitnd rom 1dwe, faedi ngtabebey d@bpported
in the longitudinal direction of the transfer film 20;

byn the hackwagd4nrgvelnd i adfrdmerdeeti dg reels4dound on the
the a to be 20 nol ded portion of the transfer film 20

haxingnheencfiedsQut THEAFL R 1, oy the deedéndsc as to be

.reel 44. The transfer film20 Ted out fromthe film

feedhpgadend 619 RasSesaLRELAYEN AP SPALeDetRen 46,  The
oth the nolds 2, 4 and Is fed further by the film

b
USSR S 2R A Mgl GOTEARUI A o) b o
flanges 44b installed therson is removably installed on the
housing 43.

The first motor 46 is formed cf a gervomotor, 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
£ilm 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 beén fed out
can be rewound on the feeding reel 44.

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

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

i4. The specific configuration of the film tension
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The filmtension nechanism 14 conprises a drive rol
50 and a driven roll 51, and the drive roll 50 is
configured so as to be driven and rotated by a second
motor 5 52. The driven roll 51 i provided so that the
driven roll 51 can nake pressure contact with and be
separated fromthe drive roll 50; in the separated
state, the transfer film20 is inserted bet ween t he

dri |ven 51; in the pressure
E)“r?té%atn%gt ate %{lﬁl IC}Drl ve ?%‘W 8 is 10 driven to

convey the trans% £ film 20 havrng been fed from_ the

filmfeedi ndevite® 15X HET L)+ RMET ohdi SAPPIRRE 2 drive

As descri bed Iater the second notor 52 is forned of a

t 6Pdde 2%j B8Cneht WNEVER BRHLt B t eRRBBoRNSF FREve roll 50 is

transfer filmlocated between the filmfeedi ng device
16°8dd MFed sdEsvda dre Goivpd #hd vetaerdrby| abgepegnd motor
controlled by the control section (see Fig. 11) so as

t 62be AdeEr &y ivemstramitl 51 nis hpsoendedi senthat hehdr dyvéven roll
roll 50 and the second motor 52 are provided in a

f Bistamousikeg px2ssand: tdentaet viehtlkh chhd e i Sepaontd@dfrom the
in a second housing 54. 20 The first housing 53 and

t beisecend 1heusi 1g The depdOLKad| yrLOONEERELA+OEBEN Ffilm 20
ot her, and energi zing nenbers, such as springs 55,

ane |1ﬁf§e@elﬂeféﬁ matyesh the éﬂlrwﬁat FOUSi B adgangd hfrlven roll

second housing 54 to energize the first housing 53

agg ; t hg, SE‘EQ”% 109 24n g.ctthaétatnuﬁ %lé%' rﬂlxﬁ@”?b@ﬂ 50 is
53 and t he secon housrng are pus mut ual T'y.

driven to convey the transfer f£ilm 20 having been fed from
the film feeding devic:e 10, whereby a tension is applied.
As described later, the second motor 52 is formed of a
torgue adjustment motor, and the tension of the transfer'
film located between the f£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 roll 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 connected 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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When the springs 55 are renoved, and when the second

housing 54 is rocked in the direction (for exanple

downwar d) of being noved away fromthe first housing

53, 5 the drive roll 50 is sepaﬂﬁged fromthe driven

roll 51. Wen the springs 55 are installed, the

second housing 54 is energized so at to be rocked in

the direction of comng close to the first housing

53, and Lge drive roll 50 nakes pressure contact with

t HBU¥d48h rol | 51. 10 The filmtension mechani sm 14

(for exanple, the first housing 53) is installed on

t he novabl e Wage 3$h@ aSPrhBIsedondaiby erstvechamdsiwhen the
13. In this enbodi nent, the second novenent nechani sm

13 aorpd i beysanpr adkets 560pkedi ded tde tdiereovabh e (fase example
3, 15 and a noving nenber 57 provided so as to be

nolaiohvarad) t bé maieremodéed eawiagn Bfoh heheovailrt=: basesing 53,
3 wth respect to this bracket 56. For the purpose of

sety | agitrbe 1o ngo NBNbeEpSFapad thenbregkeldhrerd roll 51.
fourth novenment nmechanism 58 that is used to instal

t hendPoViNY SBrheds 595 soras: Ao He128, meMabkechhat Reusing 54 is
novenent direction of the novable base 3 is provided.

T T e t nj is$ C [ ;
RO QTR e B8 5, OB ERL iR of coming

AR, GETRG PLobe B otouBea L HE cory s mares
D0, L PP 10, e S8 00 S0n The
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



10

15

20

25

engaged with the screwrod 58a via a | ock nut 58b. The
fourth novenent nmechani sm 58 nay al so be configured so
that the screwrod 58a is rotated by a cylinder or a
notor and 5 so that the screMIrqH)SSa is threadedly
engaged with the nut. In the noving nenber 57, the
filmtension nechanism 14 is provided so as to be
novable in the wwdth direction of the transfer film
20, and the second novenent 10 nechanism 13 is

pro\i d88 ey PR fi | MenEPBHTHe € 574 1h (haeadedly
width direction wwth respect to the noving nmenber 57.
ASTSRIR | WiFRgshel amere, red i7Pa hEligase dpckhaut 58b. The
first novenment nechanism 12, in the second novenent

15 ovadiamosemsant memharlidBbs§ smayseabbebeorcaiggivded so that
frame 13a, a nut 13d is threadedly engaged with a

scrhew satevl 3cofhaBa iis rotte e byt bi ssyiotmded 3w s@ motor and
that the nut 13d is novable along the guide frane

13ay tiver guhde dorase #3a isRasersir ellrebdeting MW aed with the
menber 57, and the nut 13d is secured to the 20 film

t engi.on nechanism 14 (the first housing 53). The

second novenent mechanism 13 and the first novenent

nmechani sm 1Zaree ot LhGhhed hRnes abpyve- pRotiened tension
configurations but they may be configured using a

CHldRLEh rft P! 2L, p2oGIRRINA] O, OLoARCIEW IO 2 Bhe wigen

nut , or the |IKke. t t he above- nentione

C%H@é%ﬁfgﬂ(gk Eﬁg transfer film 20, and the second movement
meéhanism 13 is provided to move the film tension mechanism
14 in the width direction with respect to the moving 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 134 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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transfer film 20 can be noved in the thickness
direction thereof by noving the filmtension
nechanism 14 in the novenent direction of the novable
base 3, and the transfer 5 film_20 can be noved in the
wi dth direction thereof by novi the filmtension
mechanism 14 in the width direction of the transfer
film20. The transfer film?20 is fed to the film

take-up nmechanism 15 by the filmtension nechanism 14

and then 10"%%dken 54§ Tﬁ@ogﬁél’f‘ﬁpi"—&"(?@l@flg‘Ef?%’thr%H”F%‘Flon the
the filmtake-up nechanism 15 will be described. As
stowmnaferr 11 &fd Frgsbes neved fhe Fhe nihigkeegp direction
mechani sm 15 i s novabl e between a fil mrenoving

pdgigrienyt pbgt rodvaggoutiwar diflmonte¢heiend i@aheinigm 14 in the
apparatus 15 body 8 (the end 8a in the novenent

dimrsctnicort afitdet imnable theasev@blandoasd i 3 m dalletlp transfer
position inside the apparatus body B. Wth the use of

t Ifg 1aboye- e | Beedn6oadi dw athen,widte Hikartaka- Uthereof by
mechani sm 15 is positioned inside the 20 apparatus

bagyr i WHN o I, d&é‘ﬂs?@ﬁrlﬁétﬁﬁnlﬁﬂeﬁ@b){ﬂ thbSwidth direction
possi bl'e not to bl ock the passage outside the

aQQaﬁgkp%rgHg@'ﬁ s the other hand, after the

transter f1Im20 is taken up and transfer IS

Lla\r): ﬁheg thl%e | Eraﬂ@%grt I}qlmz%ci rfgsﬁfg i r?tl‘?ei? fllm take-up
g been ‘used up TS remved he™f i

m%‘n%%%a!n%@m1518a“m9e HRved; outside the %Pe%%ra%tl%?n 14 and then
taken up. The specific configuration of the f£ilm 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 £ilm 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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body 8; hence, filmrenoving work can be carried out

easily. In this enbodinent, the filmtake-up nmechani sm

15 is installed on the apparatus body 8 (the pedestal

6) so 5 that two upper and lo guide rails 60 being

in parallel with each other extéfnd in the novenent

direction of the film20, and the ends of the guide

rails 60 protrude outside the end 8a of the apparatus

body 8. The guide rails 60 are provided so. as be )
cbRhBcHBd MRFRHL 9D &&pararusbeooﬁﬁved(t%t iR gypparatus
by a connecting nenber 66. The guide rails 60 have a
%?@@oﬁalheﬂ§§s $ddm gremoasl iehoWE s e a oe CaRbl e ecut easily.
connected to each other by a plate 68. The guide

rails 60 ar@nadjhist anltedimargngtihantl e kg kekep amechanism 15
retracted posture in which the guide rails are 15

resrdcteaclilrsi dent hbeaparatatsudbobpdy and{aher pededgsd]l 6) so

posture in which the guide rails are protruded from

t hRaendwoBai@iet heanappawatusyiotly 8ails €bi ®eing in parallel
enbodi nent, as shown in Figs. 6 and 8, the guide

raits GhaoMBELSe Dasessk denguile miviemeda d2Pection of the
connected to the apparatus body 8 (the pedestal 6) by

theygonnect ifigy MeRRer 66 and tips SiHs g daina | §0 protrude
60b; both’ are foldably connected by a hinge 60c.

tgﬁtgﬁ_? %'fdetk?ée gg%&gf%by > p?blc?y The guide

connec e ot er-side n 83; the
tipsside urde rails 6Qb.are 25 sec red to
oﬁg}iﬁdeGEie%5881prgﬁa e Bgseagldg gur%e é%ﬁnECth to the
°03 28 08°BEE) |° (LR QRIS P

a8czonnectlng member 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 adj.ustable in length and
can take a retracted posture in which the guide rails are
retracted inside the apparatus body B8 alad a protruded
posture in which the guide rails are protruded from the end
ga of the apparatus body 8.

In this embodiment, as shown in Figs. 6 and 8,
the guide zrails 60 comprise base-side guide rails 60a
connected to the apparatus body 8 (the pedestal 6) by the
connecting member &6, and tip-side guide rails 60b; both
are foldably connected by a hinge 60c. In the hinge 860c, a
one-side piece 81 is rotatably connected to the other-side
piece 82 by a pin 83; the tip-side guide rails 6&0b are

secured to the one-side piece 81, and the base-side guide
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More specifically, as showmn in Fig. 8, the one- side
pi ece 81 has a pair of pin supporting portions 8la,
the other-side piece 82 is configured so that the 5
installation portion 82a thereo% i s novably provided
with a plate 82c having a pin s&pporting portion 82b,
and the pin supporting portions 8la, 82b are
connected nutually by the pin 83. Wth the
above- mentioned configuration, the one, side piece 81
i &9 ot5at tadge’ets‘rf’e?u%ié‘iyht‘i’h‘@?i%tla?aésgéﬁdélféeuréizl-s
60b with respect to the other-side piece 82 with the
pi n 83 bei nd!AedSB&calitrétlim aBheNeWe basdlis.deB, the one-
guide rails 60a and the tip- side guide rails 60b are
sétiden Riste aBghthdd ne, rehe tdH-pindevgpicds iral | soB0bons 8la,
protrude fromthe end 8a of the 15 apparatus body 8
arrdhet alaethdre- prde r ugedcpostslr e.idhenohlié gulriet siste that the
guide rails 60b are folded, the tip-side guide rails
bdnsara leetirac tred-t ¥ dde appas@t uss bedyaBlangrbakged with a
the retracted posture. In the retracted posture, the
tiRatsl degude @i & SpbRbsiByoatsaghetafdgusBd SOn@Sthe pin
to be 20 folded in the direction opposite to the arrow
S BOWR b < Ficd. _ fis, ; . . .
Rt o O i D27, R ATy by whe
rajlLs b a ol i b r [ t.hat
aﬁﬁgkééﬂp rQSFB6fgggs%$?%%g§a?§?§?gaangﬁ¥#ﬁéﬁﬁaﬁﬁghi(ghe one=
p u romthe apparatus body 8 25 can.be . . ,
d%gb%a%g%.éemﬂ e -astuegestgcfﬁ%ryehﬁi F3tgof et i side guide
fggdﬁd %t t he _ , _ ,

1ls &0b with respect to the other-side piece 82 with the

pir 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 Bland 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 B

can be decreased.
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hi nge 60c and can take the retracted posture by

installing the hinge 60c configured as descri bed

above between the tip-side guide rails 60b and the

base-side guide rails 60a. 5 In %he enbodi ment shown

in Fig. 8 the pin supporting p ftions 8la, 82b are

secured to the guide rails 60 so as to face the side

on which a noving nenber 64 is not provided, whereby .

the tip-side guide rails 60 are qonfi%ured SO as to

be fol dabl e Tif thEPufi €8t PBACEngREAEed OT0 B tife farlkde@ at the
shown in Fig. 6; hence, the noving nenber 64 is _
prieverf ez0 ¢ rantli Asdr frakieng-ivi t hethachedgpo6bureThy. installing
guide rails 60 may have a tel escopic configuration so '
assheo hakget e eoadtieniEast ase desavhilodd tEheywearketween. th
retracted inside the apparatus body 8 and the 15
prioip-udett postde erahlwhéch dhaytheebpeet-tided quid@d theéls 60a.
end 8a of the apparatus body B. Furthernore, a

bracket 67 im priwd degnsdgifenendsnowh tHe bese:sigle the pin
guide rails 60a, that is, on the side where the hinge

6Qa s MGind PAl 180 a0, agtBi LMLt 84 20 it$e guide rails

secured théreto. The third notor 62 has a rotating

TREDEs 0361 Bel e LGN 00 1l ALLIHPEN JABAD flhper s 1s

not or is driven. gui de T al

P B0 TERIRE, D1 B 3 IRAID 5 DSLUSEL 100 e

&%’3’5 %gg%%goﬁ%gﬁPg&ﬂb%ﬁ%qieﬂﬁe Irug\/icig.%gc\'lcmitopl indicated
by the arrow shown in Fig. 6; hence, the moving member 64
is prevented from interfering with the hinge 60c.

The guide rails 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 motor
62 is driven.

The guide rails 60 are provided with the moving

member 64 that is movable between the film removing

position and the film take-up position. The moving member




10

15

20

25

side of an upper rail 601 and al so provided with

wheel s 69 neking contact with the upper side of a

| ower rail 602, and can nove snoothly al ong the guide

rails 60 while being held 5 between the guide rails 60

at the upper and | ower positions™ The wheels 69

provi ded on the noving nenber 64 are provided wth a
dovetail groove. The dovetail grooves are fitted on

the guide rails 60 having a hexagonal cross- section;

h8Aces PREOVHEES &idd AeEHrevoht BY+PSnTaRFAFTi KytRothe lower
fromthe guide rails 60, and the guide rails 60 are

peédentodd A oipRRYi B2 hgcPh BRE ilhh REFEE§dn bRt Weeels 69
guide rails 60. The take-up reel 61 is rotatably
suppangedontazt cdrth [Everuppemneside cheanbyvay newbef 02, and
64 for noving, and 15 at the end of the take-up ree

6 tanamoeteatsmp tdilsc Anns tdee uneddé orahbsr 60 avhbhe being held
shaft of the take-up reel 61 in a direction

peepeRdinC whar Juitlet:ai Mhego the i npgpsenhed Bdwes positions.
| ocated at the film take-up position indicated by the

dashed |inesishopRedNsFis® p20vHaebher akigs Upckeely Glember 64
is driven and rotated by the third notor 62 at the

fEEQ‘%&%ﬁ%ﬁ%&“%ﬁﬁﬂo asvahawn igtdeh@ . 7-ThdNeBvihgi1 grooves
menber 64 1S

MoV N nbet ocated at the film take-up

PR 00 G0 O gL B S8S080 g DERSIPD OBty crose-

bR sAdn L A5 WBESLL K9P 35 SIOMLAILF) oo cerasing
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 1is 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 is
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 £ilm take-up position as shown in Fig. 7.

When the moving member 64 is located at the film
take-up position indicated by the dashed lines shown in Fig.
&, the take-up reel 61 is driven by the third motor &2 at

the film take-up pesition as shown in Fig. 7.
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| ocated at the fil mtake-up position, the rotation

disc 65 and the rotating nenber 63 of the third notor

make contact wi th each other, preferably nake

pressure contact with each 5 other. Wien the third

nmotor 62 is driven and the rotation disc 63 is

rotated, the rotation force is transmtted to the

rotation disc 65 by friction exerted between the two

menbers 63, 65 whereby the take-up reel 61 is

rotated. |nMAFRs SRRSO Hemtiva rdb®Rr th%g ®BHiE member is

~installed on the 10 outer C|rcunferent|al face of the

r dteta e ditsctiB8afofmt fekerotratpaRy WerbertB3 retation disc 65
increase frictional resistance. Next, the specific

canfd gihsat ronst bhgt hembemséi3s obeilmg Usedd f optbliemake contact
~ transfer nol ding apparatus according to this

enbiadi reedh wihebe sesteirlplly Askehpwasenrki genthcandrith each
15 2, near the nolds, for exanple, near the novable

MHicheh. tigehonBkt vdiRal mdidpctd oni SeAsoresd0aand thle rotation
width direction sensors, such as the first and second

Wdth. ghr gt inh Sens0r $r3l,ritar 868 PEQUEASD LiahSmitred to
not al ways necessary to provide two width direction

b:ﬂ}géﬁrf‘otgiﬁoﬁh%ns%ge@%‘ S’irt %ﬁ] nﬁ@géeggegnq)@gwé@fyothe o

ree or nore di rection sensor

B e ) DRARG RR R B HRTBCH AR e, 2o

side 11’ i Féec rst
th direction sensor is installed an the
i%neBPeFREe ab?e%ﬁ% 3-5%%%1%%%(&%@?n§|§gieg on the
the wi dth direction, and the second 47 w
diEET FriEebrraptiali fars Péd e tlffét%lv%? dbPEi faa of the

rotating member &3 to increase frictional resistance.

Next, the specific configurations of the seﬁsors
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, such 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 is 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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of the novable nmold 4 on the other side in the width
direction. The longitudinal direction sensor 30
detects the 5 longitudinal direction positioning
mar ks 22 on the transfer filn1%§7 and the first and
second wi dth direction sensors 1 and 32 detect the
width direction positioning mark 23 on the transfer
film20; they also detect the anmpbunts of deviation

fromthe, respective positioning.marks.-22. 10 Eac .

ot A TRARP GreBSThod? FPRbPEEALED FRaftiRy Lower Portion
light receiving. wdth of 3 mm), for exanple, and, ,
cotipr -88s BOYRight dRtd ert 38Pantha IGTGHT r &d&isern3qthe width
The transfer film20 is positioned between the |ight
erdineqt i3y - and the |ight receiver 34, the light from

the light emtter 15 33 passes through the transfer

film 20 and Tre rkeoegveddbypalt ke deaghitony exesery 34 detects the
shown in Fig. 3B. The |ongitudinal direction sensor 30

I slompitfuditzad Siarddiatomntsoextensing dereéet 2@norns the transfer
the longitudinal direction of the transfer film 20.

| i£i20n aglgl) t hAa, thike b ehdt keddrghtwidtmn sheebkgbh sensors
emtter 33 (the width in the [ongitudinal direction

‘ﬁBﬂFﬁhé!jjﬁdéééc@eéﬁéwaﬂﬂﬁ|dl@e&ﬁ@oﬂﬁgb@i@ﬁohﬁ%g mark 23 on
| ongi tudinal direction positioning mark 22 (the width

irtﬂéﬂetk»aﬂgkt#diﬁghm dj g ectdon, ofythe BhbEL20)the amounts of

Furthernore, the first and 25°second width direction
SIS P M L P A 0o, ol e =2

Each sensor is formed of a laser line sensor
(having a light receiving width of 3 mm), for exampie, and
coﬁprises a light emitter 33 and a light receiver 34. The
transfer film 20 is positioned between the light emitter 33
and the light receivexr 24, 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 is in the
Jongitudinal direction of the transfer £ilm 20. In
-addition, the width of the light f£rom the light emitter 33
(the width in the longitudinal direction of the film} is
nearly equal to the width of the longitudinal direction
positioning mark 22 (the width in the longitudinal

direction of the f£ilm 20). rurthermore, the first and

second width direction sensors 31 and 32 are configured so
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direction of the transfer film and the wdth of the
light fromthe light emtter 33 is nearly equal to
the width of the width direction positioning mark 23
(the width in the 5 width diregtdon of the film.
Wth the sensors being configured as described above,
for exanple, when the transfer film20 is at the
Iongltudlnal direction transfer position, and in the

that, the | ongitudinal di.rect t |
T SR ISR PSS P e v

‘'sensor 30, the ght 33a from.the l“ﬁht emtter

| §1TEGHEPEt 61 W%ckéansﬁ?ft fé Mongit ot'rl‘e%wwi%%c?? ohhe light
positioning mark 22 as showmn in Fig. 4A, and the

| Egbm rtdwei Vi Blat asBostest Yhelsi gRETlyecavpdr t the width of
beconmes zero. 15 Furthernore, in the case that the
Ioh@iWUdhﬂaldidéce¢ohomqaxﬁidnﬁnmgmhnkk222 (fdgs width in the
beyond the | ongitudinal direction sensor 30, the

| wdBt-h33a riecamdrhend ight £himter 33 deviates upward

Wth respect to the longitudinal direction

posi tioni ngwiatk 2Reassehewhsi by 4Bnfagdrebe 20 described
light receiver 34 receives the |ight receiving anmount

CanEeENONdiNg cbamdie deyhahi AhanpUBhs 84+ HANGE, 2bhes at the
ratio at which the positioning mark 22 bl ocks the

| hght, i LeEewar d§§e5§5ﬁ9eﬁ?§ﬁ§§é¥kﬁﬂs£@foﬁ'gahd in the case

recerving anount e ot her han In the case that

DS o2y S | (RN L lalpe 22 1

t%ﬁib&%@t %ggh rofL longitudinal direction sensor 30, the
light 33a from the light emitter 23 is' completely blocked
by the longitudinal direction positioning mark 22 as shown
in Fig. 42, and the light receiving amount of the light
receiver 34 becomes zZero.

Furthermore, in the case that the 1ongitudiﬁal
diréction pogitioning mark 22 goes beyond the longitudinal
direction senéor 30, the light 33a from the light emitter
33 deviates upward 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 ratioc
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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the light emtter 33 deviates downward with respect to
the longitudinal direction positioning mark 22 as
shown in Fig. 4C, and the light receiver 34 receives
the light receiving 5 amount cogkgesponding to the

devi ati on anobunt S2; hence, the ratio at which the
positioning mark 22 bl ocks the light receiver 34 can
be detected by the light receiving amount. In the

states shown in Figs. 4B _and 4C _the _l.ongifudin .
Pt T he Troh SR Ty 2 OF P 20 b 1 gt 3a rom
detected _according to the ratio at which the :

pb8Ft ey SR K-D2 B oERYIERES| AgHFVPAEEei%rer™ SZESPect to the
Furthernore, the direction of the deviation of the _ _

t +ERSEENSETER 20 reat IRD RRE GG By TREE| fig #heshown in Fig.
history of the ratio of blocking the light receiver _
34Cwhemd g rhigher réteives Advedaiverss e light receiving
| ongi tudi nal direction. Mre specifically, in the

t amnuher conlrédispgpndappartat ushs hdemiapnifngamdunthé:; bhence, the
transfer film20 is fed downward from above; hence,

t hetsbzeniof wha cthowie | pokiigicdingenaeRses gbadukkl ythe light
and the ratio of blocking the Iight 20 receiver 34

i pereases guadual s ddtddie st e lshowyhn fegeivify amount.

the bl ocking ratio becomes maxi mum when the _
| ongi tudi nalydi £get | QP POST LAY HBI Ki143 .1 S4BDUREY 4C, the
further downward and is in the state shown in Fig.

4§on%{tﬂ%uﬁiiﬁ%10fd%z§3ctii%q{ gﬁfs‘;%ﬁéﬁdc%’ﬁ' e aéré.xlﬂé?fer £film 20 can

positioning mark i s nove and the ratio o
g#ggéé{%%{;&%‘a la'cg:rgr i%cgeltvoertl'?’ed' Ida(?,g{g 39€Sufen 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 t:ansfer 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 1light
receiver 34 increases gradually; in the state shown in Fig.
44, the blocking ratio becomes maximum; when the
longitudinal direction positioning mark 22 is moved further
downiward and is in the state shown in Fig. 4B, the size of
S, increases gradually as the positioning mark 1s moved,

and the ratic of blocking the light receiver 34 decreases
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In this way, the deviation anbunt and the deviation
direction of the transfer filmin the [|ongitudina

direction thereof can be detected by detecting 5 the

| ongi tudi nal direction positiongp relationship between

the | ongitudinal direction sensor 30 equi pped with a

| aser |line sensor and the positioning mark 22. Hence,

the longitudinal direction sensor 30 constitutes a
positioning mark detector that detects the transfer

pBEAEHGH H¢t-he 10 deviation anount) of the transfer

film20 in the longitudinal directiqn as digital

val ues. On the OtlHet H&™Y: r&B&r dAFY Aire W grfrount and  the
direction positioning mark 23, when the transfer. film
2devsaaticrhe dirgnsfion posfti ofRein BFRNTERE tHatimthdn the
width direction 15 positioning mark 23 is aligned wth .

t Nenkjirstdiwiadt kliatec drhessrsbre®l, be hdeteghed3By detecting
fromthe light emtter 33 is conpletely blocked by

t hreyawi Xy T wettd Dnaposttioni pepsindcna23 eslabhbwmship between
Fig. 5A, and the light receiving anount of the |ight

I @Rl iingh Receesdzes:ief Eehbber mor equiippd® watsle a laser
that the width direction positioning mark 23 devi ates

tqionpe skdedn Lhe Wedth pelkiechhORgf rgdrik heed j r st Hence, the
width direction sensor 31, the I|ight 33a fromthe

ulg)%igf@:{ej%rglo ﬁ&l())?&%’%%ﬁ S sEﬂsEEe 3@t ReInstSidecdd 4h8ositioning

e wdth direction 25 positioning
"HSES AL AUNE, 968 e g AR position (one
deviation amount) of the transfer film 20 in the
longitudinal direction as digital values.

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 is aligned with the first width
direction sensor 31, the light 33a from the light emitter
33 is completely blocked by the width direction positioning
mark 23 as shown in Fig. 5&, 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 323a 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 light



10

15

20

25

corresponding to the deviation anpbunt 53; hence, the
ratio at which the positioning mark 23 bl ocks the
light receiver 34 can be detected by the |ight

recei ving anount. 5 On the othersihand, in the case
that the width direction positioning mark 23 devi ates
to the other side in the width direction fromthe
first wwdth direction sensor 31 when the transfer

fildp2Q,d,s atz 4 he tdansies poghti onlighke | krgbti33ag  amount
fromthe light emtter 33 deviates to one 10 side in

5 MRl el dasgiton, e e o

i ver .34 ' the Li .. ‘ .
S S G ML M BT s ecesven
ti t whjch th it i k 23 bl
| hEaracs Pt eSO ol HepBeFEaeRy PRe TP SnE

receiving anount. In the states shown_in Figs. 5B _an .
5C, the widid 8PPe @b pderti-ontBf Hife ??%%sft tfitﬂl"ﬁ width

20 can be detected according to the ratio at mhi%gg  de 1

t I s (9o MRy ek s marleckd BR¥LIRLEHt TPeEBEVEFTSY, Side 1n

Furthernore, the direction 20 of the deviation of the

t remesfeidfh| di2ectapnbe ot ethed fhy st rakdly €hgection sensor

history of the ratio of blocking the |light receiver o

34 mhated heher ansherfefi | B0 28 msvedt | phe herandfar position,

direction. The positional relati-onship between the

seqpnd] i ght Wiadih diegctdilen SegRer <32tk t B2 wiedtimtes to one

direction 52 positioning mark 23 is simlar to the

pasidd ongl  the width direction of the width direction
positioning “mark 23 as shown in Fig. 5C, and the light
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 statez shown in Figs. 5B and 5C, the width
direction position of the transfer film 20 can be detected
according to the ratic at which the positioning mark 23
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 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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rel ati onship between the first wdth direction sensor

31 and the width direction positioning mark 23, and

the position of the width direction positioning mark

23 can be 5 nmeasured by the sec®Ad wi dth direction

sensor 32. Hence, the deviation anmount and the

deviation direction of the transfer film20 in the

width direction can be detected by detecting the
whdthtdbneati onmposi t ixtnal isrel afnbhshi p dwet webn t heositional
first and second width direction 10 sensors 31, 32

egui ppednwhth adBgsdn| the senset anditthedipestiownisegsor 31
mar k. Hence, the width direction sensors 31, 32

fYRgt i oReas,@apAsi ki pRERYABN kodet eehehgt hakrdet 261 S and the
the transfer position (the deviation anount) of the

t£89§%gén'gﬂzﬁﬁg)$ihﬁﬁed¥£QEE%%hr %E?%gon%éng%rk 23 can be

| ongi I 'nal rection sensor an I Fst and

second wi.dth directiqn nsQLs 3. : \Y; in
CHERRUrEreRy HHFocEconoor T M o g S 12

thi ckness direction_of the transfer_film 2Q i he N
novenent di FEEGSon Bgeth cYTansr8r 31T (Ja%PheEE% deviation
| ongi tudi nal direction) and in.,the_w dih dhrect%gn q%%r tion
t ReTeEEAREf &T f FRf 3EENSEET | bhiMoR % HE? sER§oMd &dh drection
adjusted in the Iong#;udinal di rectjon dependi ng on

t fenshzedeteried ocOeaEcEiE it (e LhsFeGt Y97 Rt tional
and the size of the nold, and positions of the

seadptsonahigl setheeanlj tbeed inst2andespepafenidth direction
direction of the novabl e base depending on the 53

sfé?ﬁgﬁsthﬂ”nnkﬁ ebhd ppierie Wikl he Mmeenentinkr eenson and the
opositioning mark. Hence, the width &irection sensors 31,
32 function as a peositioning mark detector that detects the
transfer position (the deviation amount) of the transfer
film 20 in the width directiomn.

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 film 20), in the
movement direction of the transfer £ilm 20 (the
jongitudinal direction) and in the width direction of the
transfer film 20; positions of the sensors can be adjusted
in the longitudinal direction depending on the size of the
decoration 21 on the transfer film 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
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novabl e base) ; the sensors are installed in the
transfer nol ding apparatus so that positions the
sensors can be adjusted in the width direction
depending on the width of 5 thé3transfer film 20. For
exanpl e, as shown in Figs. 1 and 2, first noving
menbers 71 are respectively installed so as to be
novable in the novenent direction of the novabl e base

3siakong the henizotral guides, Ahd hadvéhént direction of the
respectively 10 installed on the brackets 40, 56,

\Y ' r /2 [ t
gbiheal nods.y2 ane J&sRSCd ‘A%Layb:;ﬁ’ﬁléi?fdiaﬁ o transfer

first noving nenbers 71 so as to y novabl e
. . : eal di : ¢
ot e SRkl beckd S o MEELgE (AL can oe
SEA TR o e ats” HS o Fesehdell B e wiaen or

direction. Brackets 74 are respectively installed on
t

m 20, an

he® §E88RdFoditd enbers 73 so as to be novable in

the width direction of the transfer film 20. 20 The _
light enitt&P¥ 3KAMRER he &S gREOYBCceF3984 lgrand 2, first
installed on the brackets 74 so that they serve as the

| BAYEnAdimrbali s edli aresarsapecDivndyt Hastiaddedange as to be
second wdth direction sensors 31 and 32. Mire

sperebilealily, tas gtwwemsnt Fdgre@titdme &fr $he 26owakilag base 3
menber 71 is secured by tightening first screws 75, 54
aallombenthbe wewrewsntalar enlionsenery tiieatf i reste novéfgectively
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 the transfer film 20, and a second
moving member 73 1s 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 as to be movable in the width
direction of the transfer f£ilm 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 1s secured by tightening first screws 75,
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menber 71 noves al ong the horizontal guides 70. The
vertical rods 72 are secured by tightening second

screws 76, and when the screws 76 are | oosened, the 5

vertical rods 72 nove in the vePtical direction with

respect to the first noving nenber 71. The bracket 74

has an installation piece 74a and a sensor

installation piece 74b as shown in Fig. 10, the

sensorwhast alHeat isarepisec@s74ares besseredby Eheolfiirpr moving
that 10 is supported so as to be novabl e al ong the

daxebairl 70r aeves ddamf tre seconshtoyi agi desbed. 73;

when the bolt 77 is | oosened, the bracket 74 noves

al ong the deyetajd,-g1o9ve roé3a Mt Ridfeespeetirta thie tightening
second nDV|ng menber 73 in the wdth direction of the

teanshar o 'rIeWSZO?G 15aﬂ—t§]ew£éﬂh§:h%mstctr%rw5337@@ré hecosened, the

Ilght recelver are installed on the sensor

i on |ec 74 t ck nd
%%%l&eé 7§oﬁ ?%VI gdgbepmeeghghegEF?gﬁﬁqenégfg?kE%n with

and the |igh e|v r 34 so that, th transfer film
26858ﬁC§a§% &hgn %hglsﬁﬁg%l?ﬁ%ﬁe%e¥meen 20 Because

the installation itions of the .lonagi.tu

di rection sgﬁ§opgégkﬁﬁ Thelffr &P éﬂf ckfo%MQR?Fe 74a and
direction sensors_31 and 32 in the sensar

i BstSETSRY o SERLEREEBRSRIAFY n/ BPg&S FhRMP 187afdy- 10, the
di fferent individually, the sensor installation

sseaeryr 6 1% aide s dokFtgui4®i 6As SEEVREDiTateraplly 77 that
symmetric to each 55 other; for exanple, the

casf isgyppatriten sitoves | o Fbg. mb@akdeq along the dovetail groove

73a of the second moving member 73; when the bolt 77 is
loogened, the bracket 74 move.s along thé dovetail groove
73a with respect to the second moving member 73 1in the
width cdirecticn of the transfer‘ film 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 betwsen the
light emitter 33 and the light receiver 34 so that the
transfer film 20 can easily enter the space therebetween.

Because the installation positions of the
longitudinal direction sensor 30 and the first and second
width direction semsors 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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structure for installing the first wdth direction
sensor 31, and the structure for installing the

| ongi tudinal direction sensor 30 and the second wi dth
direction sensor 5 32 has a con$btguration being
bilaterally symretric with the configuration shown in
Fig. 10. Next, in the transfer nol di ng apparatus
having the above-nentioned configuration, control in

the,caserdhatvahpeet r ansl ebrffilguralt icn pdsivn aredag.” 10 is a
the longitudinal 10 direction transfer position and

Ej%’?c%%‘é%? dEFE%“ir?Qtaii?ﬁﬁf ehePosi tdonwiith BErection sensor

he transfer ndblding apparatus shown in

18, i, S AL, S0 kB 9 B i

ereor. own 1 n transfer

g&l:?e:e gﬂl @%5 §%E\%aoﬁcgt %@ Ia.%s'lﬁp rt%vei d&éj? 3‘91(5 h wiatfn td.ri_?_.lﬁ ect ion sensocr

e contTol ‘mechani sm
control section 90 caonceptually ..c ri-sSge ' : .

i - - th th
fRedi®g SoRPPOR ISEETHON S0A D% T 1Hh e TR Sﬂlg:‘*‘%%% Fol* ©
section 90b and a width direction control section
ovenf tuepat18RgREPYT AA ddiShg i%f or mati on 20 regardi ng
the amounts of |ight received fromthe respective havi
|ight receiVexs,34inf thee FoRgPEadi mldreceperratus having
sensor 30 and the first and second width direction
sehsoasoB4 -mepdt3Pnest edmpgular idre coPREHPl sHetflp case that
90. In addition, the control section generates drive .
puhses F0is £+ vifiglimnd 0251 ot s figl dhed f iatst thet okorgltudinal
formed of a servonotor forward 56 and backward, and
alhspegenenat s i persi goalisiber dimdi nghe 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.

s shown in Fig. 11, the transfer molding
apparatus is provided with a control section 90 serving as
the control mechanism. The control 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 B80. 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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the second notor 52, the third notor 62, the first

novenment nmechani smnotor 12b and the second novenent

nmechani sm notor 13b. Furthernore, in a data storage

section 91, progranms 5 and data ger positioning the

transfer film20 at the |I|ongitudinal direction

transfer position and the wwdth direction transfer

position are stored. A pulse count table described

| ale{ wdalpeh uding &Ts@?éﬂ@a@é@ 8=t 01 gAbh awrbhe ariving
first notor to overrun and stop is taken as an 10

€ |see(%§f1c§ r}x?og?f aS% St {:He EHEE?eﬁ\otBQe 6§§t pgt %ri%@% movement
section al'so functions as a fenporary nenory that

'S sed when control described later is_carti t..

P LRl oSt b onidc bR St RhE! By frk: fiergniom motor
described | ater regardi ng the ratio at which, Iigh& t
t He i ghf UFEREFTEr 34 1057 o Re SERF&ATT | FRESEMR 0P+ s
bl ocked. The first notor 46, a servonotor, recejves
driie d8iesed Ot ORPERE 1O8HD 0l tBECt FERREHSHNG=F4™ 20 at the
rotated by a predeterm ned revolution angle per _
pulongrityudigud t iBEechen tHansfist mavitde | and the width
rotated by receiving the drive 20 pulses, it transmts

f ebidtsatki pul seensdethepositioh sarei gito:g@l. TheA pulse count
control section 90 can detect the revolution angle of

t heaflier stegmtiiredb6iater eahdt inelbgithhephidedbatkapubsesused to:
transmtted fromthe first notor 46. The second notor

52,1 1@ Of Iil€ Faestts tiilidr MebObverZn e0fd VESofr live taken as an
signals fromthe control section 90 and 57 feeds back

t Reednff1Qr mate opnef gheacurreptihor gyecMakue £8e data storage

0
programs

section %1 =also functions as =z tempbrary memory that is
used when control described later is carried out and stores
information, guch as history information d*_ascribed later
regarding the ratio at which light to the light receiver 34
of the laser line sensoﬁ: is blocked.

The first motor 46, a servomotor, receives drive
pulses from the control section 90 and is rotated by a
predetern}iﬁed 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 secticon 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 torgue adjustment motor,

receives drive signals from the control section 90 and



10

15

20

25

t he control section 90. The control section 90

controls the driving of the second notor 52 on the

basis of the information of the torque val ue having

been fed back, 5 whereby the terdsion applied to the

transfer film?20 is controlled so as to be constant.

The first nmovenent nechani smnotor 12b and the second
novenent mechani sm notor 13b are notors that are used

t TgEne Bdek t tRBSHerf driddBih | 6f t BReWdirtiadity ectigheasalue to
10 descri bed above. When these nptors are driven, the

Pogd | OBRt r& €l @bb%&%m Po RMONGritdnechbhk fbwi didb @i dreCtboRont rol s
positioning mark 23, the first width direction sensor

31chean§ru?_%n§e%qind dtg‘é@éﬂcjicg%g_grse@§or Bﬁe %i basis of the

change cont r section controls t rst

%H%mgﬂgﬁﬁﬂgﬂkngﬁgtg?gigB%Zb g?ﬁethﬁééfﬁng??Fn fed back,

basis
ut .values fromthe fir d%h ﬂgre tion sensar .
Lf%foe e YBE TR e h AR of s eisr BBy aBg™ 20 i
carryln%_out positioning at the width dlrectlon
t 1F65iR3 Gt 20 ¥ £OU23Rows a processing flow
in the case that the transfer film 20 is positioned
at the | ongithfli AAFStdiMSEAMIH t FERELELSPosPPTOR e and the
the width direction transfer position. The transfer
nelediony appuewens wROLIR Y rette pPbsante empsorPenthat are
positions the transfer 25 film 20 at the | ongitudina
divrsegt itan Movendfley tposidfeon Bhn5830 fhethedwhdth direction as
direction transfer position according to the
described above. When these motors are driven, the
positional relationship among the £ilm width direction
‘positioning mark 23, the first width direction sensor 31
and the sécond width direction sensor 32 is changed. The
control section 920 comntrols the first movement mechanism
motor 12b and the second movement mechanism motor 13b on
the basis of the output wvalues 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 £ilm 20 is positioned at the longitudinal
direction transfer pesition and the width direction
transfer positicon. The transfer molding apparatus

according to the present embodiment positions the transfer

fiilm 20 at the longitudinal direction transfer position and
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foll owi ng procedure after the transfer nolding for the
preceding franme is finished. First, the filmfeeding

device 10 and the film 5 take-up device 11 are

operated to feed the transfer fBBm by al nost one

frame. At this tine, the transfer film20 is stopped

in a state of being allowed to slightly overrun from

the longitudinal direction stop position (at step #2).

Thes, whethr ansfert fohm 20ahst sewapmsl ot heecarmutitngf to the
the 10 overrun and is positioned at the |ongitudina

dieh@ebivoRg thARSERNLrBOSLELOR, BNE |fr&YSEdy OMicZaiiN for the
with this™ positioning, the first novenment nmechani sm

12-80dqthe secand s JelRploiechan sm 13 are operat ed
: d ; Ty

carry out posifioning at the width direction

transfer po;g%ggn ( eskﬁﬂgﬁ3ﬁ e%?n fIR e 10 and the film

positioni ng at the Tongitudi na Irection transfter

[ ti d.th iti [ t.th ' h ' ' .
PRSHELGR BRALACHRC NG e LS Ml LEELLOR: ciom oy
SRoEoH Ienet KREer | etk bERow S0t i taf | JTaRsbeE giin 20 is

13A is a graph showi ng the feeding_speed and direction
oftPRESHr disf 8r F53%HE 20T nPehRI cadd MR HRe Sriaidtlyr overrun
film 20 is positioned at the I ongitudinal direction

t Eznsf she pospitodined adiadoirn BEEP IBBsikianviay step #2) .
showi ng the relationship anong the positions of the

| Bhgnt udhealtra®sdiereciibn positi orwegndatks Wre tamount of the

transfer film20, the 59 position of the |ongitudina

dbtregt-uan mebhsdre apdstheéchied® 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 positiocn {at step #3).
After the positioning at the Ilongitudinal direction
transfer position and the positioning at the width
direction transfer position are both finished, the transfer
melding 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 1is positioned at the longitudinal direction transfer
position. In addition, Fig. 13B is a view showing the
relationship among the positions of the Ileongitudinal

direction positioning marks on the transfer f£ilm 20, the
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shown in Fig. 13A in the case that the transfer film

20 is positioned at the |ongitudinal direction

transfer position. In Fig. 13A, the upper side of the

time axis of the graph 5 indicatss the speed at the

time when the transfer film20 is noved in the

feeding direction (dowward in Fig. 1), and the | ower

side of the tinme axis of the graph indicates the

speed o her Life %ﬁgittﬁ%ihraﬁnséﬁrecfﬂj!dﬁ 20 hSoFOYERE the time
in the rewnding diréction (upward in Fig. 1). 10

Pl afl &y heﬁﬁagﬁf ¢h Mol ding for Elﬂ% tPéS&fé’f”@izm 20 is
frame’i s tinished, 't he cont rol- section supplies

drive pulses to the first tor_.46.and, transmts .
APRSS BT &1 el et ERARA L R PAChoPBr S PB2S4Rg Position,
62, _thereby feeding the trapsfer film20 in the

| GRgifHi naf215tarr SRR, S Bt aiSe Ffe M t3 ot o7F i §he graph
formed of a servonotor as described above, its ,

r EPGILGEILGT g eSP&eddéttertiheliP8 WAFS &hfnitRAnSifuefilm 20
dependi ng on the nunber of drive pulses applied. At

t Ass moiviesl, thdHediedinpodireonion (@ewnwansfén Fipm 1), and
is set so that the 20 | ongitudinal direction

pedet iloveny sedk ¢Dr thhe tpmecediing of reme gxaph indicates the
positioned at the stop position, and the transfer

f isbre?0 aits they edincowivers dohy thendfeyi Aglnf 20hesf moseéd in the
notor. At this time, the control section 90 contro

f gewinh@lidld 0 e fod stupPded #6 righi gh. speed. The

contr ol 5 section 90 starts the driving of the first

motor 46, and.8Q  thegrlargi tydi nal rdhgesti omfierHNg for the
speed of the transfer

preceding frame is finished, the control section 80
supplies rdrive pulses to the first motor 46 and transmits
drive signals to the second énd third motors 52 and &2,
thereby feeding the transfer film 20 in the longitudinal
direction. Because the first motor is formed of a
servomotor as described above, its revolution angle is
determined to have a unique value depending on the number
of drive pulses applied. At this time, the feeding
peosition of the transfer film 1is set so that the
longitudinal direction positioning wmark 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 contrel sectionr 20 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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film20 rises and reaches the high feeding speed being

preset at timng Ti. Furthernore, after driving the

first notor 46 5 according to the pul se count preset

at timng T2, the control sectig@n 90 gradually | owers

the feeding speed of the transfer film 20 and

conpletely stops the first notor 46 when a

predet erm ned pul se count is reached (at timng T3).

1@héhel prseucoHal thidtedtSidisedeatiibhl Sspéd® 0¥ the transfer
obtained by referring to a pulse count table stored in

theimdaba Sti8ges28Ct1OA-Rds Rk 14g8horSe@n§XaPUL: being
of the pulse count table. The pul se Count table is a

ggggegh%k,fghgggﬁjﬁ‘pulse count for certainly feeding
t

e transfer I'm 20 by a feedlng anmount sllghtly
exceeding t ra
not or 46 isr%g"rﬁ‘]\}geﬁqiorefee the &éﬁ@%@r F? sa%dmOtor 26
when the transfer filmz20 is pped a
TﬁgcﬁﬁFi&@%ogﬁt th) P eSTHE pEFESE oottt St Lifie T2, the
drive | ses for all the frames fromthe 20 first
fFQﬁErP tHRCTESE PlarfE 3FF1 Bk akperSs08er f f5FEL TS, speed of
g 14) of _the_transfer film 20 having the shape of a

oPr, tHansiRy vEL NI 38s S ePERbPFEEY E8CPRe HHg sfirst motor
nntor 46. The take-up dianeter of the transfer film 20

i 46 piheora i praletermhnednmpmitseof cdihim Leediaashsst (at timing

unit 25 revolution nunber; hence, for the purpose of
n@king the 61 anount of filmfeeding per unit
revol uti on nunber nearly

The pulse count that 1is used at this time is
obtained by referringrto a pulée 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 that
stores a pulse count for certainiy feeding the transfer
film 20 by a feeding amount slightly exceeding the amount
Qf one frame when the first mdtor 46 1s driven to feed the
transfer f£ilm 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 the 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 wunit

revolution number; hence, for the purpose of making the
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constant, the pulse count is configured so that the

pul se count of the first frame is snmallest and so

that the pulse count of the last frane is largest. In

other words, in the 5 case of thefirst franme, the

take-up dianmeter of the transfer film20 is |arge,

and the anmount of the transfer film 20 being fed by

the angle of revolution of the first notor 46 per

PWrRiAsS bar g8 1 ore¥8i ngapdheuhl ansferfotfitd Mn 28umBer nearly
consuned, the take-up dianeter of the transfer film 10

2 S | er.; <@an ampu f: t rans
%o?n@%gﬂ?i @ﬁéfgglgs ?:rcl:te\.ﬁgang?g %fbn%lgtuli'eed S0sfBEt the pulse

fil ei ng revol uti on per,

U3 0P DEEORESes SHBLLEL Py 2of e B e paces

anou féeéedi ng rans

the dr.i vi of the first notor 46 can he e _near .
Ll Bt 1 e EShe IR Br38st]) 2R TRIRSFREE, in the
di aneter._ The pulse coupt of drjve pulses is set so

LIRSS LR t FRRoT ERTFFI nPBOMEs {BAShy RheaiBuriianster of the

slightly larger than the interval between the

| GRSt 18N r 86t 6n 189cE8 t | BRENFHFarOUR haplj §he transfer
slightly larger than the amount 20 of one frame, as .
sHowm | 30 Prging3Aedhdy ttee f apstemstforraelypi@iest the first
dependi ng on the nunber of drive pul ses determ ned

aceorah rkp tpet heupeesescdamge ;ablaveWére, faedihg tenagelfer film
of the transfer film20 is set by the setting of the

pucseis counsumadd the ftead: ngpl edgiketel tdfe thansfrensfer film
film20 is 25 certainly set to a length slightly

| g eseddinds t&Ral 288! Na8d t8l Ghenddn®t tReOth@hsfer film 20
words, as shown in Fig. 13B, the
being fed by the angle of revolution per pulse also be-comes
smaller. For this reason, the amount of feeding the
transfer film 20 that i1s 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 f£ilm 20 is fed by an amount slightiy larger
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 f£ilm 20 is set by the setting of the pulse

count, and the feeding length of the transfer £ilm 20 is

certainly set to a length slightly larger than the length
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transfer film20, being in the state in which the

| ongi tudinal direction positioning mark 22-1 on the
preceding frane is aligned with the |ongitudina
direction 5 sensor 30 at timng 8p, is fed by the
feeding length P slightly larger than the [ ength of
one franme. At this time, the longitudinal direction
positioning mark 22-2 on this frame noves beyond the

| omfyi bndi faland r eCLhom SRS WhoB@s DY ast NehAPUNE Big. 138, the
overrun Q and stops while having the 10 p03|t|ona?

r ed etk onshi prghawn Kign Fitgeixflg%chaJrH thhs eahgdinment, R@gch the

state in which the longitu di recti on position

ey de 2% b $1 .94 | gned i Lh S 1 h % L Lnal direction

sensgf 30 Ts defined as a st %Egﬁﬁﬁaﬁgchnpﬁgzli%gtl on  the
3?%‘ &Qﬁ%l' 33 4 s -conpl et el 1EEb| cked by .th .

I ngéigteudjlL Ikglgbgc ot lpl&q%cfo"ﬁjrﬁﬁ Fkgffglgﬁﬁlflﬁg direction
[ight receivin moynt of the |light receiver 34 is

2S5 eoP; dht PR nEC antiint T8¢ (e Fghtt9esidi ckength P
341j tfﬂ state of alignnent is not limted to zero

bt b FeHY ot ARY HRS| +88IVRI 0 SPealmameer 8F this time,
course, 20 In the transfer nolding apparatus according

t &P& hienghbbainast  dirRct el PSidigriing ofathe22-2 on this
transfer film 20 is determ ned by the nunber of drive

pdFe8s upiss ddeyondt haef ilostgimidimads, danect ien sensor 30 by
position where the transfer film20 is |ocated can be

déthect etiduntr eadf t ioeemhihe ¢heaR8 t saspker whilh® 28ai$ng the
fed. Furthernore, it is not necessary 63 to detect

t peskienginaidirela widesti rspewht L ankag . maeks 22

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 1light 32a of the light 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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on the transfer film 20 during the control operation.
Hence, even when the feeding speed of the transfer
film20 is made high, the occurrence of vibration and
slack in the 5 transfer film20édwing to inertia at
the tinme of stopping the feeding of the transfer film
20 can be reduced. Next, the control section 90 drives
the first notor 46 in a direction opposite to that of

the @Reced Nghe ORSRLItM iR 1 e Pt héent paestebnfingmmarks 22
having overrun. Mre 10 specifically, the transfer

fhm 20- hawi figs PN BT I e NG o SHARAGY | SHEDVEERHPWAr dogdration .
timng T4 so as to be rewound. At "this tinme, the

cooLrgl geeti o0 &‘Pé‘tfé’ééifzgrsé%ét b2g thtehetgaia{éfer film 20
o t W Sp ed 1S

for 46 so that it runs at eed; the spe

pt ef erabl y .approxi mat el y_several -ni f. |-e. .
IS FPEReriore, W | & GrTUrio- th FIPSE Aofor o6 dcs in the

the 1o ed, the control section 90 detects.the .
o EAnErery ek L SR e ra AR dd 1B bBRsbiingg of stopping
When the I ongitudinal direction positioning mark 22-2
oﬁh?hﬁ§eﬁﬁaﬁe°fréﬁﬁhé§ﬁﬂﬁ§Q§u§%¥mt%ﬁaq%ﬂuﬁ?tﬁﬁ4%ﬁed-

direction sensor 30 and 20 when a state in which the _
| i ght bl ockNe#trat FBe cmtesponder§ied the thrigeEs sthp first
position (for exanple, the positional relationship
shownri #eFiign AAfirecsbral mepostite tupphgtofIt Hde preceding
drive pulses to the first notor 46 is stopped, or a
popeetieionned cewrimd et ransdezy e ipn Sesviare apptied More
25 and the positioning at the | ongitudinal direction
tppsiencb41yposkheontirankifairshedim 20 having overrun and
stopped is moved upward at timing T4 s0 as to be rewound.
At this time, the control section 920 controls for rotating
the first motor 46 so that it runs st 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 950 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 light |Dblocking ratio
corresponding to the target stop position {(for example, the
positional relationship shown in Fig. 43) 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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The |ight blocking ratio corresponding to the stop
position at which the |ongitudinal direction
positioning mark on this frame is stopped nay be the
value 5 obtained in the above-ngati oned correspondi ng
state or can have a unique value. Furthernore, the
value of the light blocking ratio at the stop
position is not required to be constant at all tines

bgbsagyohei@hgmﬂygﬂgaywnIe transfer nolding is
carried out continuously. Mre specifically, 10 for

exanpl e, 1tohs p9§§h9| & igckRgge-d ey ald W EH;onding to the
position so that the position of the decoration is

”E?%gre%ogi’tﬂ%ﬁl eci ngl\\g’l tc’t?”Sf:%r ”Dhgﬁgl%ﬁ‘i&ﬁ%tl (Jirection

njection i‘mage recogni tion,
.t he deV|at| n et ween th taraet ition
LRab s ki8giRel B BTHts gr%%%. TeoatoblRE ndlPohd ! e value
decoratiqgn.is detected and so that the stop p05|t on
OPBERSPB80 Pt T8t TR GO B e ROrAG SGH RS State or can

devi ati on anmount. The configuration of the drive pulse

cBane @orumfcé&jl”ﬁ@l‘t‘ﬁe tlFé‘ﬁg:fh@rr“fCilf% 2Bh ey vERESf |C?fstthe light
motor 46 is not 20 |imted to the configuration that
ubéeckhagpyldd gttt thabE&oRe KOS WekPrabdv enOfpequired to be
specifically, only the nunber of drive pul ses for

f eedehgnthetf ialdt fimme it thayt benstangdaln 20hhdy transfer
be stored in the table, or the nunber of drive pulses
faoléhegf iist chradedcarutbecohtannedsliy .cal eklrat | specPbically,
For exanple, by virtue of providing information

regar defmpde,t he cnunker peissdeqer ati®n diawfe rehé odlignment
the transfer film

position so that the position of the decoration is measured
by subjecting a transfer molded product melded 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 configquration 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 wvirtue of providing information regarding
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20, the dianeter of the roll in the initial state of

the transfer film 20, the pitch between the

decoration, the thickness of the transfer film 20 and

the like, the feeding 5 amount s3ghtly |arger than

the pitch between the adjacent decoration is

determ ned for the first frame by nmultiplying the

i nformati on regarding the pitch between the decoration

by-re comsteantoft Hececarstiant Tranche irpiitheof atpge @kansfer film
1.00 to 1.05, for exanple) indicating an excess
aroyntthdNediametei0 gmyrhe pe3gi bi€ that i@ ia1 state of the
revol ution angle of the notor corresponding to the

f egdineg aM0ENimi Al eukbatpd- on the ddsi $1Qf &d¥orarion, the
information regarding the diameter of the roll, anJ:

t hati kb sRUIZE r?‘é’% nr_tracr%]% e%',_s pond, n% ot 9pkh %hree\i;ihclét, I of. ¢ eeding

angl e i s obtai 15 or thé purpose 0O

CampSRRANG oy erg JETLRAR° il LS D0 R GhBIR Lo aajacent

corresponai eedi ng a
fiil the basis of the. infornption regardjing the, )
{ Ak de e B SRt e % S0 ThSht hfne. by malTiplying
ingornation, t.he val ue obtai ned by cunul atively 20 ,
ab8Fng S PGS i SR MM eF DEo PHFEH RRfre®?  Boe sdgcoration
agglied at the tine of the longitudinal direction
pBYi & GRREGRE (e reeRer ARt f Fame Deaymal gt beangedofsl . 00 to
the pulse count for the second and follow ng franes.
Fér 0Sex &M@l exatiake t handdmberingf ful seseappbmedntor Next, it
t he purpose 25 of positioning a given frane i s 10000,
praEess ngossidge BBatpogs blrevadthiain t Beghel S€f the motor
count is increased each tinme by
corresponding to the feeding amount is calculated on the
basis 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 film 20
and other information, the wvalue 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 alsoc be used as the
pulse count for the second and fellowing 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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five, that is, 100 at the next tinme and then 10010.

This kind of pulse count calculation is carried out

by the control section 90, for exanple. 5 In the case

that the target |ight blocking éposition is not

reached even after a predetermned tine has passed in

the step of taking up the transfer film 20, for

exanple, in the case that the |ongitudinal direction
spaseibleaspotcrdet eclte t el kongotndi dal idigrecideah each time by
positioning mark 10 within the predetermned tine, it

neyvee tudgedst hapoas tdang{ermdsid m 20 foedi Mge®r1010. This
has occurred by the control section, and it may be

PESSE bl &r T hal I 06eR8INg oLy 9808At B0 @A & Moyt by the
regarding the error 1s carried out. In the transfer

qyég%ﬁglagggEgggsP%pc%%;;%%%ﬁleB thi s enmbodi ment,

for e purposeé of novin transfer film20 to the
| ongi tudi nal._di rection transfer sition after the
' it at

transfer fitt 26%Fs 6% o %1 igHRIT- ove?Pun Plocking
fromone franme amount position serving as %he . .
| B tEaPnaf BPFedfRGR AT Ve Pus) targ G LIRS drime has
film20 20 is rewound reversely and stopped at the
IR EAdi-Ralthedi FieeRi 8A RdidGeiRosiei 6raRSfaEs &lilfed 0, for
above; hence, slack and vibration occurring in the
t@EHEP &2, fiRntRe e@issg thed ither tiapaiariinml tduretieion sensor
filmis fed and then stopped can be elimnated. In
otdamnopodgsecevephef leomgdlcualicha2s dibeation gosutioming mark
the transfer film20 when the transfer 67 film20 is
fetclatn hitgle speedetidienisleaCktamnd, vi br atiagn ban 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 moiding apparatus according to
this embodiment, for the purpose of moving the transfer
film 20 to the longitudinal direction transfer position,
after the transfer £film 20 is fed to a state slightly
overrun from one frame amount position serving as the
longitudinal direction transfer position, the transfer film
20 is rewound reversely and stopped at the longitudinal
direction transfer position as. described above; hence,
slack and vibration occurring in the transfer film 20 owing
to inertia when the transfer fiim is fed and then stopped

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

vibration occcur in the transfer £ilm 20 when the transfer
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be elimnated by rew nding; hence, the feeding speed

of the filmcan be set at high speed (for exanple,

300 mMmi sec) w thout adversely affecting the accuracy

of the positioning. 5 In additien, at the time of

positioning at the |ongitudinal direction transfer

position, the position of the filmis adjusted by the
filmfeeding roller on the side of filmfeeding, and
the1poiot ij0ni P8aT srCHiGgrEhGRuda Whithe 8128k W0 $O06£Lion can
is transmtted to a filmportion not deforned 10 by

the pieReALRY S FANSIRS: PRRIY NG\ LT BbYe 1S f th
posit?on?ng caE@Ee céﬁﬁ%ﬁ??nﬂevwthouteﬁggagl%?f% %%% ot the
by.the f.il vihr.ation. :Eurt re, C e

c%ﬁ%&olégéc ?oﬁggg égaFPi S %ﬁ%ggiﬁﬁ% ee%#%gp%%'tﬁgo mm/ sec)
basis of the transfer_film_ 15 .feedi ng anoun s
d‘é’%tgﬁ%‘%eagwrﬁﬁ YoditdECome BT (e Wi ve %%I%lé% positioning.
supplied to_the first notor 46, the control section

90 can carryPor941 4 iR eeditngRonttBE i | BOSFwafBing at the
detectin _infornation_regardin% whether filmfeeding
i§°n§%6B%é&aéﬂﬂ#r?ﬁﬁﬁq%n§rﬁﬁé £ MISI R, 20hRe@osition of
the positioning at the width direction transfer _
poBet Foamwiiel ablg ugdset idyedhens idas drgdstichabovkler to the side

-positioning at the wwdth direction transfer position

ief £almi Ededangi, nasyindieopicedttiioming hig heatakedgowp while a
of the transfer filmthat have overrun and stopped.
BiritengSfskael tanedusispasitldddnid i Inepdranst efiot deformed
positions in both 68 the directions, the tine

reguthed ghlcddigrPostdh&NeAIndlding, whereby the positioning
can be carried out without being affected by the Zfilm
vibration.

Furthermore, because the control section 80
carries out film feeding on the basis of the transfer film
feeding amount determined by the pulse count of the drive
pulses supplied to the first motor 46, the control section
90 can carry out film feeding control while always
detecting information regarding whether £ilm 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 £ilm that have overrun and stopped. By the

simultaneous positioning at the transfer positions in both
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the transfer positions can be shortened, and highly
accurate positioning can be carried out at one tine
while the two positioning operations are prevented
frombeing 5 affected nutual |l y, éthereby the tinme for
the positioning of the transfer film 20 can be
reduced. In the transfer noldi ng apparatus according
to this enbodi nent, because |aser |ine sensors are
user f@iretheomkdt Rh@i reche O RRNSHE 8dr Fhe tPGsitioning at
positioning at the 10 | ongitudinal direction transfer
Pesid | a-Andedhe o pest1bRBI NG the edbhrShEQCLI QR  highly
transfer position can be carried out simultaneously.

r j f.ical a the [ S ' ,
derer e DA tion iR TLRR, W a7 Ehe, GOE SCORS EBfle wnite

t ransf filmand the width direction_sensors.15 .31 ‘
370 BVl TR THE oSG THTbs SFncbRBVERERE Trom being

wi_dth of the width directjon _transfer position _can_be .
r %&@5&_9‘31 I e wofdeT SPH tthg alibylS O\foaé the positidning of

phot osensor, such as a phato interrupter, that

dEPEC T ARERT He I s Radsith BREUCBFocki ng of i ght,

when the positioning at the width 20 direction
transfer poditibhei Srxangfiew swlding | arRetasyar y@ceqrding to
carry out positioning by nmoving the transfer film 20
oide st embpdEieRon hecamisch lhsezendsiore i semsordl gokedised for
at all by the width direction positioning mark and
t héve widtio\dingpdthieord | $emsora pAsi tAign e woshtibeing at the
sensor is 25 bl ocked by the width direction
pashgiendigarar K.diAtedtion 69 thbfferthe Wolitidntheand  the
nmovenment to the width direction of
positioning at the width direction transfer position can be
carried 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 light, when <the positiconing 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 pesitioning mark. At this
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the transfer film 20 increases, and there is a problem

that the longitudinal direction positioning mark

beconmes away fromthe |ongitudinal direction sensor

and that the 5 longitudinal diredion positioning

cannot be carried out. For the purpose of preventing

this problemthat the |ongitudinal direction

positioning mark becomes away from the |ongitudina

ditrieet,i adhsensdth tife tihslt hoobémehe tloongid udidiah direction of
di rection positioning mark should be nmade 10 | arger;
heneveransFehifs 16asey iher#kdeh, ohnlihenki-anskes phibbMem that
20 is required to be made larger, and this causes a '

pieRl etohdi €088 na®n- gt Re-0LHEr g]tlﬁél%i&yiﬂé‘emﬁz?ﬁ Hecomes away

| aser line sensors for the w directi’on sensors,

t%%oﬂﬁUV%'}Pé‘t,ﬂ@:ﬁm%gﬁu%gnQﬁ t g A ANSEEr Jéﬁé&% ”t%:'g& that the

w dth direction reduced at the time o

PORELLPNG.AL ANecuLdLl dILeqti gn, frBOSEEL ROSTLLONes ouc.

ongrt I na frectron positioning mar C

b revented from being away fromthe_, Longitudinal
aFPEct FBR SBHCaPE e, Hiev oarbyonF oS! WPSEPLAR that  the
;ﬁngitudinal direction and the posjtioning in the '

AL THPLEE oL ERRT beRc RS IEd RS | RRFEakscedey away from
W thout increasing the width of the transfer film 20.
Theepodicrigahivey !l t el vpat hodi r SERISER /t r 48T erwidth of the
position is carried out by driving the first novenent
25opgéhudismlnotaret2li cand poiss tsigguimd nmzerentshould be made
mechani smnotor 70 13b so that the output values from
t herferst hawdtder, in this case, the width of the transfer

film 20 is reguired to be made larger, and this causes a
problem in cost.A

On the other hand, by the use of laser line
sensors for the width direction sensdrs, the movement width
of the transfer film 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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direction sensor 31 and the second w dth direction

sensor 32 are aligned with the target val ue obtai ned

when a predetermned transfer film20 is |ocated at

the wwdth 5 direction transfer 78osition. In

synchroni zation with the novenent of the transfer

film20, the first and second width direction sensors

31, 32 noniitor the width direction position of the

tnapsf e fidha20 dhe a saypst Myaruéd thapmdeshei bedrst width
above 10 on the basis of the change in the |ight
rggekvirngranputi s 8h e fikst saRdngecAE M bction sensor
di rection sensors 31, 32. Wen the control section 90
debechsal hai s Lheasi gRahs 0L LRR A | @3Blined when =

t and second w dt direction sensors

3#@%@%& blocked,, ts'}%gt 'h?_a:u&h d’“’l@.“t 1é§a¥é§§ i;?l@ width

§ second |rec | oN sensors
ar.e allgned with the target ratio (transfer position
r ST 6F “obFair RYe t1%hsfer film20 is located

at the wdth dlrectlon transfer position, the notors

12b, 13b ar &7 stOPYEH ODFIERT t HE- Tt pmevam%‘é%m?%m of the
the first and second w dth direction sensors 31,

dévpacéegr ehLLY f#0m e £argst %@u@eééo%omdtﬁ dlrecmon
Fig. 15, the control section 90 controls both the
NBEBESTE2B L 1P SHORhROTt heedmildithg digipeddeoofpadiecion of the
first novenent nechanismnotor 12b and the 25 second
mbvemefie rmechlani 3tn not ar wW:Bb &heikasetoByrhaty tdeswofibEld above
the control on the basis of the target val ue as
deacriHietbasis 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 ratiec (transfer position
ratio) obtained when the transfer £ilm 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 Zfrom the
target value as shown in Fig. 15, the control section %0
controls both the motors 12b, 13b so that the driving

speeds of the first movement mechanism motor 12b and the

second movement mechanism motor i3b increase. By virtue of
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above, overrun can be reduced at the tine of the

positioning at the width direction transfer position,

and the positioning can be carried out in a short

time. 5 After the positioning atzithe | ongitudi na

direction transfer position and the positioning at the

width direction transfer position of the transfer film

20 are finished as described above, the processing
agnancasmt ol t B8 thanyeyi b di AHe ORGRAONa hik THE described
present invention is not limted to the
abeygITentioned,embadh menl. but. fan.be gabodked I%Tﬁ\em of the

ot her 'various enbodi nents. For exanple, in the

tbgal&gtl'll‘&g oqﬁé'l eadle 'éh Evic{tif{__) r%:‘l:_].ag%F g&l'l H%%hg‘g{é f%gjt #?o IBY: on , and

i
spose 0 as to be nova Wi
ection of the transfer fil.m second
tEj tStF?o

di 0 by the .

movenETt MM mit (o R PrsH 'y 2R 1RO Bk BR-
mechani sm | NDUSTRI AL APPLI CABI LI TY 20 By an ) .
appr opr i at e %o natfPBn Oy SRbRd| s te thiongitudinal
above-nenti oned vari ous enbodi nents, it is possible
t@l6@F5Pﬁ“{h§?ﬁnﬁé§5eCPP%étéPPec¥%@ ItHe heasidnismdmg at  the
mol di ng apparatus and the transfer nolding nethod ‘
aveditdi . xertien prespaternpestiitaen @5 fher fyshefer film 20
filmis held between nolds, and decoration 72

perei dnsishaches camhEbdd lahare ttlamsiercessing advances to
nol ded products in synchronization with nol ding;

hehee tra@efer molding operation.

The present invention is not limited to the
ébove—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 toc the present invention,

a transfer f£ilm is held bestween molds, and decoration
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present invention is useful when decoration portions
are attached to nolded products, such as the display
panel. of a 5 nobile tel ephone, in synchronization with
the nolding of the nolded produwcts being formed by
i njection nolding. Although the present invention has
been fully described in connection with the preferred
enbodi nents thereof with reference to the
agRetamd Ngndra Ngsankt oS £i0nt g ke pebedsbhabs to molded
vari ous changes and nodifications are apparent to
t id I ed, in : h..ch -
heseuskid | ed, S§Q€h€5£lz§g§§Foogﬂg§§'qn 1ding. hence, the

nodi fications are to be un S i nclTude
t pe. e present_inpvention as defined by the
LB AP e e D foR T AR M BN itth PR R0 S ons are

CLALMS, 1.. Atra ey nmolding nmethod for transferring a
d?gngpfgnth“ﬁgﬁ%%%Iﬁ¥%ﬂﬂE$E1nsgﬁﬂcﬁFoﬁpfaEFEHEﬁFt anel of a
nDI%Lﬁg q%%}a transfer nol ding apparatus conprising: a

t PRASFEr TRl R ectFonS Y100} CB4arpped Wi athe molding of
stationary nold (2) and a novable nold (4) disposed so
a§heomopdpe Rredesdd fiedrw dinrmeed dpenisl areicanvobding .
injection nozzle (5) for injecting nolten resin into

a cavity foPdsiiobgtwethet heresenti oiavgnobbd (12)s abden fully
the novable nold (4) nutually closed while a transfer

f degrg2Bpdhavnngedeneratiban pathi ohket opbeferred embodiments
transferred to a nol ded product and al so havi ng

| ohgireudi mdlch digRotdrate pesi thenbk@omdying drawings, it is
intermttently disposed in a l|ongitudinal direction

| Sopasé tirteds atnat! opgi-isdbnadnghgeet ig 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.



transfer position thereof and while the transfer film
is held between the stationary nold (2) and the
novabl e nold (4); a filmnoving section (10, 11, 15)
equipped with a filmfeedind3roller (44, 45) for
noving the transfer film éZO) in parallel with
parting surfaces (2a, 4a) OLAIMS nolds in the
| ongi tudinal direction, a filmtake-up roller (50,
51) for taking up the transfer film having been fed by
the film feeding roller, before transfer nolding is
car r iedaottrahy feremollHansf aethibdifog seehisderEidg) a
and the filmnoving section (10, 11, 15) is equi pped
Wi d et i R8I0 BBL 86 1 d b Joricaiucdr iMi signdHreoriiidaBibh with molding by
feeding roller (44, 45) , the revolution angle of
WY Ght-d il £ OB s ad aPULSBo8BAPEIngL i ve signal; a
| ongi tudi nal direction positioning nmark™ detection
sectirafsfSP)nd1ingdebeaticng (ROS) tdRApped Wit
| ongi tudi nal direction positioning marks (22) on the
tr - L ) ' Y, iy m; '
ot o CTB TR d B BRI DY P () SLEpERRd oo as co
sect.ion Qa) .ad ed_t control .the revol ution angle
o LACPaotF RS BT e hre ey Sy B Y (Y LR nozate
drbée si gnal,, having _a nunber of pul ses _req%ired to
moVe tHE LPARSFLRY fIAhSEBFSiR TR fR e igYditPERET oRetween the
by the feeding _|ength being set |larger than the
i itfetianazat wedsl (gﬁeaﬂﬁlj s8entoveRyrt HalPal4 Hi Peetdbly closed
positioning marks (22), to the servonotor (46) and
addptle @ ot cdpfer t felmuhdelr bévpopsdscovhtihn dervéons to be
signal applied to the servonotor (46) depending on a
t akengfedirettey DfmdlRied marsfuet faddna120) HivEpwsddnati tudinal
t he
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 meld (4);

a film moving section (10, 11, 15} equipped
with a film feeding roller (44, 45) for moving the transfer film
(20) in parallel with parting surfaces (2a, 4a) of the molds
in the longitudinal direction, a film take-up roller (50,
51) for taking up the transfer film having been fed by the film
feeding roller, before transfer molding is carried out by the
transfer molding section (100}, and the film moving section (10,

11, 15) is equipped with a servomotor (46) for driving the film




filmfeeding roller (44, 45} to make a feedi ng anount

of the transfer filmconstant, the nmethod conpri sing:
controlling the revolution a’ple of the filmfeeding

rol ler (44, 45) so that the tHansfer film (20) is

noved in the feeding direction thereof by a feeding

| ength being set larger than an interval between
adjesdkinig | pogléendi(nal, diTecttilom pesolubnbngangdeksf which is
(22) and then stopped before transfer nolding is

Cafdritbi0d HYy 4 M llidearshpedmakdi-agssgaaion (100); 75
driving the filmfeeding roller (44, 45) to nove the

transfer film (20) ,ahavido: beens oyedebPibhepbsediBling mark
direction, in a returnlng direction, and then

I
St&%%%@@1$ﬁe éé pos{tlonf%%p)cont%QI gP”%b%H@h%% of the

direction transter

TR T A B LR O HORTE Bhﬁigo(ﬂéw tidhoter filn

detection section ESO% has detected the | on |tud|nm
di F&Bt TR pbRiNavERi RY ThRrk Lrosyvingh $eckoshngl 4 nd L

stationary nmold (2) and the novable nold (4),

i sk theg fikm ABedng reantralnsecthenc4gfe) adapiachdo

i njection nozzle, and transferring the decoration to
rrodcmieﬂro]prtmhm:te\dqius)imhangﬂ.eaof onha £ hlmuofekdigig 2noller (44,
The transfer nol ding nethod according to claiml,

whes ei by tdeo 1 F4hdn #1164 Wi £iogid10! eadinomn (Rihed L pulses
adapted to control revolution of the filmfeeding

iy iRrs, SR M 130 sl ol diction
f%sﬂ'ﬁﬁé feeding length being set larger than the interval between
the adjacent longitudinal direction positioning marks (22), to
the servomotor (46) and adapted to change the number of pulses
of the drive signal applied to the 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,
the method comprising:
controlling the revolution angle of the film feeding
roller {44, 45) so that the transfer film (20) is 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 (100);



roller (44, 45). 3. The transfer nol ding nethod

according to claim2, wherein the filmfeeding

control section (90a) is adapted to change a

revol uti on speed of the film#%eeding roller (44, 45)
depending on a transition in nunber of pulses of the

drive signal applied to the servonotor (46) in the

control of thertiewnd uwheotiiamgtfedihgt helldx |(aaf eesll ngp move the
76 roller (44, 45). 4. The transfer nol di ng nethod
aceRffifed o1kl @bm 3 havihgich hbfed ihMielfeeni AY direction, in
control section (90b) is adapted to control the

re Welp) - the 1] di -

by AT HE <R bh” BEATAEE LAY Khe Shanftlr £iln

pu requjred to,stap the ..transfer fil 0) at the

k2T W naPeat Phgi EB P SISt hARe 4? (get CFon by
servonotor (46). 5. The transfer nol di ng_nethod

actIHFNG1ps haimevelutipnaepiet fe the mitet fpeding roller (44,
control section (90b) are adapted to change the
nubberafglerpohe ebongittudéndl derediyival ropptiening mamwk detection
servonot or (46) depending on a take-up dianmeter of the

t resfiefn (B0} rmdLAetdespdsat: dongheudinad deedeton positioning
roller (44, 45) to make a feeding anmount of the

t rapst er24y | mgonstant. 6. The transfer nol di ng net hod
according to claiml1, wherein the filmtake-up roller

50, 51) of t i [ i i i
Lorque. nd ust AERtLrEDTEY PAISRER old @) 488 e Boyaple mola
up,the transfer filmis adjustable, so thaf a tension

2pbt | odiDSees B FERmICOT i Sp0sbAehEtaaY Erom the

the filmfeeding roller . '
injection nozzle, and transferring the decoration to molded

product in synchronization with molding.

2. The transfer molding method according to claiml, wherein the
film 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 feeding control section (90a) drives the £ilm feeding

roller (44, 45).

3. The transfer molding method according to claim 2, wherein
the film feeding control section (90a) is 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



(44, 45) is adjustable, and the filmfeeding contro

section (90a) and the filmreturning control section

(90b) are adapted to contrgl the 77 driving of the

t orgue adj ust nent notor (559 so that the tension

applied to the transfer film(20) is constant. 7. The
transfer nolding nethod according to claim1l, wherein

t heoflém t&turdfilng control section (90b) carries out

control so that the filmfeeding roller (44, 45) is

stopped 4t Taet igHatg fdredInE d Prgithedi nadcshdiet ikenclaim 3,
positioning mark detection section (30) detects the

| opeH Adhg] mé £eih %tueﬁmge&h&&lng@&l@{ kgdb%%)s a§a 3 tocontrol

transfer nol ding nethod ccordlng to claim

e n 0 fig

e %%95%9{9(952%9%1‘693% R0 o ot E‘ffhésf%y applying
nol.de roduct ile transfer fil 20) havin
Wfdi%%afif%c%%lﬁl %ﬁ%ﬁa gnuRaRk & O(g@)lrlns%? n@ewdaﬂdgga stop the
in succession in the Iongltudlnal direction is

postiansdeedtidin (HEY #bhfrtleaigaanddnpédirentipanghasier position,
position and a width direction transfer position
t ey edfe sehrgofotom nidé) ng section (10, 11, 15) is
further equipped with a wdth direction drive section

(12, 13) q.orhevviragsie mblanshemethb hicbhie Wi claim 4,
direction before transfer nolding is carried out by

t%éf%f‘&{e iy ? 1§P§frﬁ%o@&%}l s&%@hc%% @bﬁggfﬁo%dapted to

rm di ng section er conprises

ool 338%1? ?Etfﬁdlf%esse LR 3L SRl A appiied to the

ositionin n th
P servomoto% r}'tz 8epenging 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.

6. The transfer molding method according to claim 1,
wherein the film take-up roller (50, 51) of the filmmoving section
is driven by a torque adjustment motor (52), whose torque for taking
up the transfer film 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 filmreturning control

section (90b) are adapted to control the



transfer filmthat is noved by the fil mnoving section

(10, 11, 15); and 78 a width direction contro

section (90c) for driving the width direction drive

section (12, 13) to nove the Fransfer film (20) which

has been noved in the feeding direction by the film

feeding control section (90a), in the wdth direction
atdeitimg rgf whentotduee fadjustetnt ninogowr ofii)olscs ebtit obhe tension
(90b) drives the filmfeeding roller (44, 45) and

st 9ppl Neld the tHansfamisddd miam t(re)widt Bodseasati on
transfer position when the width direction positioning

mark detecttep S€££h§9e{:31mo§é}Ln§an@Eh§dtah€cdﬁd¥n% to claim 1,
di rection p05|t|on|ng mar k . The transfer

afgﬂh9g1HEE$ %?Q%%hgglhg Cgkgkg%e?ec ?53'28 F? carries out

Irection positionin I on

SaFOpEshlaRa SERBEete el e R 17 | he Qf%fh@?'is stopped

direction  of the transfer filmand detects the wdth

di Péct SnitHBRE t VBRR &he Hengisneierl d1rRahioRn PEELpLening mark
signal regarding a ratio at which the width direction
poSeteohiory Fantkoon (BRe deteetertli¢ | Iendigokdinghelirection

| aser line sensor (33, 34), and the wdth direction
copbeakisaihgomackntie®)s the driving of the width

direction drive section (12, 13) so that a ratio

val ue of d.mmeut pubnsirenal hodaihfend BBEH &tBOSENEgIto claim
(33, 34) coincides with a transfer position ratio

SeﬁV'&%é¥%iﬂethétt?aﬁﬁfé@'ﬁ@l& %é@ﬂldﬂr@@ngﬂsconflgured
p05|t|on|ng mark (23) on the transter film (20

%gti.ﬁxgat?ﬁ:hgl?e%rdé&c% £>Sf£icgi{] 1% %ﬁtsﬁérpgé EB tH2 molded product

while the transfer film (20} having a width direction positioning
mark (23) being provided in successgion in the longitudinal
direction is positioned 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
transferfilminthewidthdirectionbefore transfermoldingiscarried
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 film that is moved by the f£film moving section (10, 11,

15); and



the laser line sensor. 79 10. The transfer nolding

nmet hod according to claim9, wherein the wdth

directiondrive section (12, 13) is adapted to change

a driving speed of the width’direction drive section

(12, 13) depending on a difference between the ratio

val ue of the output signal fromthe |aser |ine sensor

(33, 34) and taheidwd deredtitdhecdrtandf ssctjpos{20wnfor driving the

rax:ild?:.h direction drive section (12, 13) to move the transfer film
(20) which has beenmoved in the feedingdirection by the film feeding
control section (90a), in the width direction at a timing when
the film returning control section (90b) drives the film feeding
roller (44, 45) and stopping the transfer film at the width direction
transfer position when the width direction positioning mark
detection section (31, 32) detects thewidthdirectionpositioning
mark (23}.

9. The transfer molding method according to
claim 8, wherein the width direction 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 section 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 gserving as the ratio
at which the width direction positioning mark (23) on the transfer

film (20) located at the width direction transfer position blocks

the lager line sensor.
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10. The transfer molding method according to claim
9, wherein the width directiondrive section (12, 13) is adapted
to change a driving speed of the width direction drive section (12,
13) depending on a difference between the ratio value of the output
signal from the laser line sensor (33, 34) and the value of the transfer

position ratio.



