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ME T HO D F OR  R ES I N MO L DI NG AN D   

RE S IN  M O LD IN G AP PAR AT U S  

 

F I EL D O F TH E  I NV E NT IO N  

     T he  p r es en t  in ve n t i on  r e l a t e s  t o  a  me th od  f o r  r e s i n  

mo ld in g  a nd  a  r e s i n  mo l d i ng  ap pa ra t u s ,  i n  e ac h  o f  w h ic h  a  

r e l ea se  f i l m  i s  p r ov id ed  o n  a t  l ea s t  a  w or k  mo un t i n g  f ace  o f  a  

c l a mp i ng  f ace  o f  a  mol d i n g  d ie  s e t ,  t he  mo l d i ng  d ie  se t  i s  pu t  

i n to  a  c l a mp i ng  s t a t e ,  a nd  th e  wo r k  i nc lu d i n g  i t s  pe r i ph e r y i s  

r e s i n - mo ld ed  t h e r e i n .  

 

BA C KG R OU ND  OF  T H E IN VE N T IO N  

Th e  ap p l i ca n t  i n ve n t ed  a  r e s i n  mo ld in g  a pp a r a t u s  in  

wh ic h  a n  e l on ga te d  r e l e as e  f i l m  ea s i l y  p e e l ab le  f r o m a  mo l d i ng  

d i e  s e t  an d  r e s i n  i s  u s ed .  In  th e  r e s i n  mo ld in g  a p pa ra t u s ,  t h e  

r e l ea se  f i l m ,  wh i ch  i s  wo un d  o n  a  r ee l ,  i s  su p p l i e d  to  a  s pa ce  

be tw ee n  a  c l a mpi ng  f a ce  o f  a n  up pe r  d i e  a n d  a  c l a mp i ng  f a ce  o f  

a  lo w er  d i e ,  a n d  t he  r e l ea se  f i l m  i s  su ck ed .  An d  t he n ,  a  wo r k  i s  

mo un te d  o n  t h e  c l a mp in g  f a ce  o f  t he  l ow er  d i e  t og e th e r  w i t h  

th e  r e l ea se  f i l m ,  t he  r e s i n  i s  su pp l i e d  o n t o  th e  w or k ,  a  su bs t r a t e  

pa r t  o f  t he  w or k  i s  c l a mp ed  b y  c l a mp e rs ,  an d  t h e  wo rk  i s  

co mp re ss io n - mol d ed  ( s ee  Ja pa ne se  La id -o pe n  Pa te n t  

Pu b l i c a t io n  N o .  2 00 0 - 27 75 5 1) .  

B y e mp l o yi n g  t he  ab ov e  d es c r ib ed  r e s i n  mol d i ng  

ap pa ra tu s ,  no  r e s i n  f i n s  a r e  f o r me d  i n  t he  mo l d i ng  d ie  s e t  an d  

no  r e s in  c on ta mi na te s  t h e  c l a mp i ng  f ace s ,  s o  t ha t  a  mo l de d  

p r od uc t  ca n  be  e a s i l y  r e mov ed  f ro m th e  c l a mpi n g  f a ce s .  

In  s o me  w or ks ,  d ev ic es  a re  f o r me d  c lo se  t o  ou te r  ed ge s  

o f  a  s ub s t r a t e  ( e . g . ,  waf e r )  f o r  mas s  p r od uc t i on .   
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In  t h i s  ca se ,  t h e  s ub s t r a t e  c an no t  b e  c l a mpe d  b y,  f o r  

ex a mpl e ,  t he  c l a mp er s ,  s o  i t  i s  d i f f i cu l t  t o  c o r re c t l y  p o s i t i on  

an d  s e t  t h e  w or k  in  t h e  mo l d i ng  d i e  se t .  Es pe c i a l l y,  i n  c as e  o f  

us in g  t he  r e l ea se  f i l m ,  th e  r e l ea se  f i l m  i s  s uc ke d  a n d  he ld  on  

th e  c l a mp in g  f ac e ,  b u t  t h e  w or k  i s  mer e l y  mo un t ed  o n  t he  

r e l ea se  f i l m .  T he re f o re ,  t he  w or k  c an no t  be  co r r ec t l y  

po s i t i on ed  a nd  h e ld  th e r e ,  a nd  w ar pa ge  o f  t he  w or k ,  w h ic h  i s  

ca us ed  b y d i f f e r e nc e  o f  t he r ma l  e x pa ns io n  co e f f i c i e n t s  be tw ee n  

th e  wo rk  a nd  t he  d i e ,  c an no t  be  p re ve n t ed .  

Fu r t he r,  t he  o u t e r  e dg es  o f  th e  w or k  a re  in c l ud ed  in  a  

r e s i n  mo l d i ng  r a n ge ,  so  a  c on ta c t  a r e a  b e t we en  th e  wo rk  an d  

th e  r e l e as e  f i l m  he ld  on  th e  c l a m pi ng  f a ce  i s  l a rg e .  I f  t he  

r e l ea se  f i l m  i s  no t  p ee le d  f ro m  th e  mol d ed  p r o du c t ,  i t  i s  

d i f f i c u l t  t o  s mo o th l y t a ke  ou t  t he  mo ld ed  p r od uc t  f ro m t h e  

mo ld in g  d ie  s e t .   

 

SU M MA RY OF  T HE  I NV E NT IO N  

     A cc o rd in g l y,  i t  i s  o b j ec t s  to  p r ov id e  a  me th o d  f o r  r e s in  

mo ld in g  an d  a  r e s in  mo l d i ng  a p pa ra tu s ,  ea ch  o f  wh ic h  i s  

ca pa b l e  o f  s o l v i ng  t he  a bo ve  d es c r ib ed  p ro b l e ms  o f  th e  

co nv en t i on a l  t ec h no lo g y.  Na me l y,  t he  me t ho d  an d  a p pa ra tu s  o f  

th e  p re se n t  in ve n t i on  a r e  ca pa b le  o f  c o r re c t l y  p o s i t io n i ng  an d  

ho ld in g  a  wo rk  o n  a  c l a mp i ng  f ac e  o f  a  mo l d i ng  d ie  se t  an d  

ea s i l y  r e mo vi n g  a  mol de d  p r o du c t ,  w ho s e  p e r i ph e r y i s  

r e s i n - mo ld ed ,  f r o m th e  mo l d i ng  d ie  s e t .  

To  ac h i ev e  t he  o b j ec t ,  t h e  p r e s en t  in v en t i on  h as  

f o l l ow in g  s t r uc t u r es .  

Na me l y,  i n  t he  me th od  o f  th e  p re se n t  i nv e n t i on ,  o ne  s id e  

f ace  o f  a  w or k  i s  r e s i n - mo l de d  i n  a  mol d i n g  d i e  se t ,  w h ic h  
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r e s i n - mo ld s  th e  w or k  i n  a  c l a mp i ng  s t a t e  a nd  i n  wh ic h  th e  wo rk  

i s  s uc ke d  a nd  h e l d  on  a t  l ea s t  on e  o f  c l a mpi ng  f ac es  a n d  

r e s i n - mo ld ed  i n  a  c av i t y  c on ca ve  se c t io n  wh os e  o u t s i de  

d i me ns io n  i s  l a rg e r  t ha n  th a t  o f  t h e  w or k .   

Th e  me th od  c o mp r i se s  th e  s t ep s  o f :  

     s uc k in g  a nd  h o ld in g  a  f i r s t  r e l e a se  f i l m  w h ic h  c o ve r s  a t  

l ea s t  on e  o f  t he  c l a mpi ng  f ac es  o f  t he  mol d i n g  d i e  se t ;  

     s e t t i n g  th e  wo rk  i n  th e  mo l d i ng  d ie  s e t ;  

     s uc k in g  th e  o t h e r  s id e  f ac e  o f  t he  w o rk  t h r ou gh  a  wo rk  

su ck in g  h o l e  o f  th e  f i r s t  r e l ea s e  f i l m ,  wh ic h  i s  f o r me d  b e f o r e  o r  

a f t e r  h o l d i ng  th e  f i r s t  r e l ea se  f i l m ,  so  a s  to  h o l d  t he  wo rk  o n  

th e  c l a mpi ng  f ac e ;   

     c lo s i n g  th e  mo ld in g  d ie  s e t  s o  a s  t o  c l a mp  th e  wo rk ;  an d   

     p r e s su r i z i n g  an d  he a t in g  t he  r e s in ,  wh ic h  h as  b ee n   

acc o mmo d a te d  in  th e  ca v i t y  c on ca v e  se c t io n .  

     I n  th e  me t h od ,  th e  o t he r  s i de  f ace  o f  th e  w or k  i s  su ck ed  

th ro ug h  t he  wo r k  su ck in g  h o l e  o f  t h e  r e l e as e  f i l m ,  w h ic h  c ov e r s  

on e  o f  t h e  c l a mp i ng  f a ce s  a n d  h e l d  th e r eo n ,  s o  t ha t  t h e  w or k  

ca n  be  co r r ec t l y  po s i t i on ed  an d  h e ld  o n  t he  c l a mpi n g  f a ce  an d  

r e s i n - mo ld ed  w i t ho u t  co n t a mi na t i ng  th e  c l a mp i ng  f ace  on  

wh ic h  th e  w or k  i s  h e l d .  

     O n  th e  o th e r  ha nd ,  t he  r e s i n  mol d i n g  a pp a r a tu s  o f  t he  

p r e s en t  i n ve n t io n  r e s i n - mo l ds  o ne  s i de  f ace  o f  a  wo rk  i n  a  

mo ld in g  d ie  se t ,  w h ic h  r e s i n - mol ds  t h e  w or k  i n  a  c l a mp i ng  

s t a t e  an d  i n  wh ic h  t he  wo rk  i s  su c ke d  a nd  he ld  on  a t  l e a s t  o ne  

o f  c l a mp i ng  f ac es  a nd  r e s i n - mo ld e d  i n  a  c av i t y  c on ca ve  s ec t i on  

wh os e  ou t s i de  d i me ns io n  i s  l a rg e r  th an  t ha t  o f  t he  w or k .   

Th e  r e s i n  mo l d i ng  a pp a r a t us  c o mpr i se s :  

t h e  mo l d i ng  d i e  s e t  i nc lu d in g  a  f i l m  s uc k i ng  ho le ,  wh ic h  
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i s  f o r med  in  a t  l e a s t  o ne  o f  th e  c l a mp in g  f ac es ,  a  w o rk  d r aw in g  

ho le ,  w h ic h  i s  s e pa ra t e d  f ro m th e  f i l m s uc k i ng  h o l e  an d  wh ic h  

i s  co m mu ni ca te d  wi th  a  wo r k  s uc k i ng  h o l e  o f  th e  r e l ea se  f i l m  

wh en  t he  r e l ea se  f i l m  i s  su ck ed  a n d  he ld ,  an d  a  c a v i t y  c on ca ve  

se c t io n ,  i n t o  wh ic h  r e s i n  f o r  mo ld i n g  th e  wo rk  i s  s up p l i e d ;  

a  co nv e yi n g  un i t  f o r  c on v e yi n g  t he  wo rk  in to  th e  mo l d i ng  

d i e  se t  s o  a s  to  s u ck  t he  o t h e r  s i de  f ace  o f  t he  wo rk  th ro ug h  t he  

wo rk  su ck in g  h o le  o f  t he  r e l e as e  f i l m  a nd  ho ld  th e  w or k  o n  o ne  

o f  th e  c l a mp in g  f ace s ,  a nd  t a k i ng  o u t  th e  mol de d  p r o du c t  f r o m 

th e  mo ld in g  d ie  s e t ;  a n d  

a  pe e l in g  un i t  f o r  pe e l in g  th e  r e l ea se  f i l m ,  w h i c h  h as  

s t uc k  on  t he  m o ld ed  p ro du c t ,  f r o m t he  mol de d  p r o du c t  a f t e r  t he  

mo ld in g  d ie  s e t  i s  o pe ne d .  

     I n  t he  r e s i n  mo l d i ng  ap pa ra tu s ,  t h e  mo l d i ng  d i e  se t  i s  

op en ed ,  a nd  th en  th e  r e l e as e  f i l m  s tu ck  on  t h e  mo l de d  p r o du c t  

i s  r e mo ve d .  E ve n  i f  t h e  p e r ip he r y  o f  th e  w or k  ( t h e  mol de d  

p r od uc t )  i s  r e s i n - mo ld ed ,  t h e  r e l e a se  f i l m ,  w h i ch  h a s  s t uc k  on  

th e  o t he r  s id e  f a c e  o f  t he  wo rk ,  c an  b e  pe e l e d  f r o m t he  mol d ed  

p r od uc t ,  b y t he  pe e l in g  u n i t ,  w i t h  ap p l yi n g  t e ns i on  t o  t he  

r e l ea se  f i l m ,  a f t e r  o pe n i ng  th e  mol d i ng  d i e  s e t .  T he r e f o r e ,  t he  

mo ld ed  p r od u c t  c a n  b e  s mo ot h l y  t ak en  ou t  f r o m t he  m ol d i ng  d i e  

se t .  

     T he  w or k  su ck in g  h o l e  ma y b e  f o r med  i n  t he  f i r s t  r e l e as e  

f i l m ,  b y a  h o l e - f o r min g  j ig ,  a f t e r  t h e  f i r s t  r e l ea s e  f i l m  i s  

su ck ed  a nd  h e l d  o n  on e  o f  t he  c l a m pi ng  f ac es .  

     Fo r  ex a mp l e ,  t he  wo rk  su c k i ng  ho le  i s  f o r med ,  b y 

in se r t in g  a  ne ed le  o f  t he  h o l e - f o r mi ng  j ig  i n t o  a  wo rk  d r a wi ng  

ho le  f o r me d  in  a  wo rk  mo un t i ng  f a ce ,  i n  t he  mol d i n g  d i e  se t .  

     Wi t h  t h i s  s t r uc tu re ,  t h e  w or k  s uc k i ng  ho le ,  wh ic h  i s  
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se pa ra t e d  f ro m t h e  f i l m  s uc k i ng  ho l e ,  c an  be  se c ur e l y  f o r me d  in  

th e  s t a t e  w he re  th e  f i r s t  r e l e as e  f i l m  i s  su ck ed  a nd  h e l d  o n  th e  

c l a mp i ng  f ac e .  

Th e  h o l e - f o r min g  j i g  ma y i n c l ud e  a  gu id e  c yl i n de r,  w h i ch  

gu id es  r ec ip ro ca t i on  o f  th e  ne ed le ,  an d  

     t he  g u i de  c y l i n de r  ma y p re s s  th e  f i r s t  r e l e as e  f i l m wh i l e  

th e  w or k  s uc k i ng  h o le  i s  f o r me d  b y  i n s e r t i ng  th e  n ee d l e  in t o  

th e  wo rk  d ra wi n g  ho le .  

     Wi t h  th i s  s t ru c t u r e ,  s l a ck  a n d  b r ea k  o f  a n  in n e r  e dg e  o f  

th e  w or k  s uc k i n g  ho le  ca n  b e  p re ve n t ed ,  a nd  th e  w or k  s uc k i ng  

ho le  c an  be  f o r m ed  w i t h ou t  d r a wi ng  o f  t he  f i r s t  r e l ea s e  f i l m  

ca us ed  b y t h e  r e c i p r oc a t io n  o f  t he  n ee d l e .  

    T he  f i r s t  r e l ea s e  f i l m  h av in g  th e  w or k  s uc k in g  ho le  ma y 

be  s uc ke d  an d  he l d  on  o ne  o f  th e  c l a mpi ng  f ac es ,  an d  

     a  s ec on d  r e l ea s e  f i l m  ma y b e  s uc ke d  an d  he l d  o n  th e  

o t he r  c l a mp i ng  f ace ,  i n  w h i ch  t h e  c av i t y  c o nc av e  se c t io n  i s  

f o r med .  

     Wi t h  t h i s  s t r uc tu re ,  t he  wo r k  mou n t i ng  f a ce  i s  co ve re d  

wi th  th e  f i r s t  r e l ea se  f i l m  a nd  th e  ca v i t y  c on ca ve  se c t io n  i s  

co ve re d  wi t h  th e  se co nd  r e l ea se  f i l m .  S o ,  ev en  i f  t he  b o t h  s id e  

f ace s  o f  th e  wo r k  a re  r e s in - mol d ed ,  n o  r e s i n  co n tac t s  t he  

mo ld in g  d i e  se t ,  so  t ha t  t h e  mo l d i ng  d ie  se t  ca n  be  e as i l y  

c l e a ne d .  

     Se t t in g  t he  wo rk  ma y be  g u i de d  b y a  g u i d e  me mb er,  

wh ic h  i s  p ro je c t e d  f r o m a  w or k  mo un t i ng  f ac e  f o r me d  in  o ne  o f  

th e  c l a mpi ng  f ac e s ,  a nd  

     t he  g u i de  me mb er  ma y b e  r e t r ac t e d  f ro m  th e  wo rk  

mo un t i n g  f ac e  w h en  t he  mol d i n g  d i e  se t  c l a mp s  t he  wo rk .  

     Wi t h  th i s  s t r uc tu re ,  t h e  g u i de  me mbe r  g u i de s  th e  
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pe r i ph e r y o f  th e  wo rk ,  s o  th a t  t h e  wo rk  ca n  be  mo u n t ed  o n  t he  

wo rk  mou n t i ng  f a ce  an d  su ck e d  a n d  h e l d  th e r eo n .  F ur t h e r,  b y  

r e t r a c t in g  th e  g u i de  me mb er  f ro m t he  wo rk  mo u n t in g  f ace ,  t he  

pe r i ph e r y o f  t he  wo rk  c an  b e  r e s i n - mol de d .  

Th e  w or k  an d  t he  r e s in  ma y b e  co n ve ye d  to  th e  mol d in g  

d i e  se t  b y a  l oa de r,   

     t he  lo ad e r  ma y b e  co r r ec t l y  p os i t io n ed  w i t h  r e sp ec t  t o  

on e  o f  t he  c l a mp i ng  f ac e ,  a nd   

t h e  lo ad e r  ma y s e t  t h e  wo rk  o n t o  a  wo rk  mo un t i ng  f a ce .  

Wi t h  t h i s  s t ru c tu re ,  t he  lo ad e r  c an  be  co r r e c t l y  

po s i t i on ed  w i t h  r e sp ec t  t o  o ne  o f  t h e  c l a mp i ng  f ac e  a nd  ca n  se t  

t h e  w o rk  on t o  t he  wo r k  mo un t i ng  f ace ,  so  t ha t  t he  w or k  c an  b e  

co r r ec t l y  s e t  an d  po s i t i on ed  i n  t he  mo ld in g  d ie  s e t .  

     T he  f i r s t  r e l e a se  f i l m ,  w h i c h  ha s  s t uc k  on  t he  mo l de d  

p r od uc t ,  ma y b e  r e mo ve d  b y a  pe e l i n g  ba r,  wh ic h  i s  mo v ed  

pa ra l l e l  t o  th e  w or k ,  i n  a  s t a t e  w he re  t he  f i r s t  r e l ea se  f i l m  

co ve r i ng  a  w or k  mo un t i ng  f a c e  i s  s uc ke d  a nd  he ld  o n  t he  

c l a mp i ng  f a ce  a n d  t he  mo l de d  p ro du c t  i s  he l d  a nd  l i f t e d  f ro m 

th e  wo rk  mo un t i n g  f a ce  b y a n  o f f - l oa de r.  

     Wi t h  t h i s  s t r uc tu re ,  t h e  f i r s t  r e l e as e  f i l m ,  wh ic h  h as  

s t uc k  o n  t he  mo ld ed  p ro d uc t  w ho se  p e r ip he r y i s  r e s i n - mo ld ed ,  

ca n  be  c o mpu l so r i l y  r e mov ed ,  b y t h e  pe e l in g  ba r,  w i t h  ap p l yi n g  

t e ns io n  t o  th e  f i r s t  r e l ea se  f i l m .  Th e re f o re ,  t h e  mol d ed  p r od uc t  

ca n  be  e as i l y  t a ke n  ou t  f r o m t he  mo ld in g  d i e  se t .  

Th e  f i r s t  r e l ea se  f i l m ,  w h i ch  h as  s t uc k  o n  t he  mo ld ed  

p r od uc t ,  ma y b e  r e mo ve d  b y a  pe e l i n g  ba r,  wh ic h  i s  mo v ed  

pa ra l l e l  t o  t h e  w o rk ,  i n  a  s t a t e  w he re  t en s io n  i s  a pp l i e d  t o  t he  

f i r s t  r e l e as e  f i l m  c ov e r in g  a  w or k  mou n t i ng  f ac e  b y  w i nd in g  

ac t i on s  o f  an  e lo ng a t ed  f e ed  r ee l  an d  a n  e l on ga te d  co l l ec t i ng  
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r ee l .  

Wi t h  t h i s  s t r uc tu r e ,  b y  p re v i ou s l y  a pp l yi n g  t he  t e ns io n  to  

th e  f i r s t  r e l ea se  f i l m s t u ck  o n  t he  mol de d  p r od uc t ,  t h e  f i r s t  

r e l ea se  f i l m  i s  i n f l ec t e d  b y mo v in g  th e  pe e l in g  b a r,  s o  th a t  t he  

f i r s t  r e l ea se  f i l m ca n  b e  e as i l y  p ee l ed  f r o m th e  mo ld e d  p ro du c t .  

Th e  f i r s t  r e l ea se  f i l m ,  w h i ch  c ov e r s  a  w or k  mo u n t i ng  

f ace  a nd  ha s  s tu ck  o n  t he  mo ld ed  p r od uc t ,  ma y b e  r e m ov ed  b y a  

pe e l in g  c h uc k ,  w h i ch  ho l ds  an d  m ov es  th e  f i r s t  r e l ea se  f i l m  

aw a y f r o m th e  w or k ,  i n  a  s t a t e  w he re  t he  mo l de d  p r od uc t  i s  

he ld  a nd  l i f t e d  f r o m t he  w or k  mou n t in g  f a ce  b y a n  o f f - loa de r.  

In  th i s  ca se ,  p re f e ra b l y a  p r od uc t  r ece i v i ng  t a b l e  i s  

i n se r t ed  un de r  t he  wo rk  be f o re  th e  f i r s t  r e l ea se  f i l m  i s  r e mo v ed  

b y t he  p ee l i ng  c hu ck .  Fa l l in g  t he  mol de d  p r o du c t  f ro m th e  

o f f - lo ad e r  c an  b e  p r ev en te d  w he n  th e  f i r s t  r e l ea se  f i l m  i s  

r e mo ve d  f r o m th e  mol de d  p r o du c t .  

     B y e mp l o yi ng  th e  r e s in  mo l d i ng  me th od  an d  t he  r e s i n  

mo ld in g  a pp a r a t u s  o f  th e  p r e s e n t  i n ve n t io n ,  e v en  i f  t he  w or k  i s  

mo un te d  w i t h  t h e  r e l e as e  f i l m ,  t he  w o rk  c an  be  c o r re c t l y  

po s i t i on ed  an d  se cu re l y h e l d  o n  t he  c l a mp in g  f ac e .  F ur th e r,  t h e  

mo ld ed  p r od uc t  w ho se  p e r ip h e r y i s  r e s i n - mo ld ed ,  c an  b e  ea s i l y  

r e mo ve d  f r o m th e  mol d i ng  d ie  se t .   

 

BR IE F  D ES C RI P TI ON  O F  T HE  D R AWIN G S  

     E mb o d i me n t s  o f  t he  p r e s e n t  in ve n t i on  wi l l  n ow  b e  

de sc r i be d  b y w a y o f  e xa mp le s  a nd  w i t h  r e f e re nc e  t o  th e  

acc o mp an yi n g  d r a wi ng s ,  i n  w h i ch :  

     F i g .  1  i s  a  s ec t i on a l  v i e w o f  a  r e s in  mol d i n g  ap pa ra tu s ;  

     F i g .  2  i s  an  ex p l an a t io n  v i e w o f  a n  op en /c lo se  me ch an i s m 

o f  a  mol d i ng  d i e  se t ;  
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     F i g .  3  i s  a  p l a n  v ie w o f  a  l ow e r  d i e ,  i n t o  wh ic h  a  lo ad e r  i s  

mo ve d ;  

     F i gs .  4 A an d  4 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  s ho w  r e s in  mol d i n g  s t ep s ;  

     F i gs .  5 A an d  5 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  sh ow  r e s in  mol d in g  s t ep s  f o l l ow i ng  t he  s t ep  s ho w n 

in  F ig .  4 B ;  

     F i gs .  6 A an d  6 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  sh ow  r e s in  mol d in g  s t ep s  f o l l ow i ng  t he  s t ep  s ho w n 

in  F ig .  5 B ;  

     F i gs .  7 A an d  7 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  sh ow  r e s in  mol d in g  s t ep s  f o l l ow i ng  t he  s t ep  s ho w n 

in  F ig .  6 B ;  

     F i gs .  8 A an d  8 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  sh ow  r e s in  mol d in g  s t ep s  f o l l ow i ng  t he  s t ep  s ho w n 

in  F ig .  7 B ;  

     F i gs .  9 A an d  9 B  a r e  se c t io na l  v i ew s  o f  th e  mo ld in g  d i e  

se t ,  w h i ch  sh ow  r e s in  mol d in g  s t ep s  f o l l ow i ng  t he  s t ep  s ho w n 

in  F ig .  8 B ;  

     F i g .  10  i s  a  se c t io na l  v i ew  o f  th e  mo ld i ng  d i e  se t ,  w h i ch  

sh ow s  a  r e s i n  mo ld in g  s t ep  f o l lo w in g  th e  s t ep  s ho wn  i n  F i g .  

9B ;  

   F ig .  11  i s  a  se c t io na l  v i e w o f  t he  mo l d i n g  d i e  s e t  

i n c l ud in g  a  ho le - f o r mi ng  j ig ;  

     F i gs .  1 2 A a nd  12 B a r e  s ec t i o na l  v i e ws  o f  t he  mo ld in g  d i e  

se t  i n c l u d in g  pe e l in g  me an s ;  

     F i g .  1 3  i s  a  sec t i o na l  v i e w o f  th e  mo l d i n g  d i e  s e t  

i n c l ud in g  an o t h e r  p ee l i ng  mea ns ;  

     F i gs .  1 4 A a nd  14 B a r e  s ec t i o na l  v i e ws  o f  t he  mo ld in g  d i e  
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se t  a nd  a  l oa de r  o f  an o t he r  e mb od i men t ,  w h i ch  s ho w r e s in  

mo ld in g  s t e ps ;  

     F i g .  15  i s  a  se c t io na l  v i ew  o f  th e  mo ld i ng  d i e  se t ,  w h i ch  

sh ow s  a  r e s i n  mo ld in g  s t ep  f o l lo w in g  th e  s t ep  s ho wn  i n  F i g .  

14 B;  

     F i gs .  1 6 A a nd  16 B a r e  s ec t i o na l  v i e ws  o f  t he  mo ld in g  d i e  

se t  an d  th e  lo ad e r  o f  a  f u r t he r  e mbo d i me n t ;  

     F i gs .  1 7 A a nd  17 B  a re  se c t io na l  v i e ws  o f  an  u pp e r  d i e  o f  

th e  mo l d i ng  d i e  s e t  o f  a  mo d i f i e d  e mbo d i me n t  r e l a t in g  t o  t he  

e mbo d i me n t  sh ow n in  F ig s .  1 6 A an d  16 B;  

     F i gs .  18 A- 18 G a r e  ex p l an a t io n  v i ew s  o f  wo rk s  to  b e  

mo ld ed ;  an d  

     F i gs .  1 9 A a nd  19 B a r e  s ec t i o na l  v i e ws  s ho wi n g  o pe n i n g  

an d  c l os ed  s t a t e s  o f  t he  mo ld in g  d i e  se t  o f  a  f u r t he r  

e mbo d i me n t .  

 

DE TAI LE D  D ES C RI PT IO N  O F T HE  E MB O DI M EN TS  

Pr e f e r r e d  e mbo d i me n t s  o f  t he  r e s i n  mo l d in g  a pp a r a tu s  

an d  t he  r e s i n  mo l d i ng  me th o d  r e l a t in g  t o  t he  p r e s e n t  in ve n t io n  

wi l l  no w  b e  d e sc r i be d  i n  d e t a i l  w i t h  r e f e r en ce  t o  t h e  

acc o mp an yi n g  d r aw in gs .  In  th e  f o l l ow in g  e mbo d i men t s ,  a  

co mp re ss io n  mol d i ng  a p pa ra t u s  wi l l  b e  e xp la in ed  a s  a n  

ex a mpl e  o f  a  r e s i n  mol d i n g  a pp a r a t us  o f  th e  p re se n t  in ve n t io n .  

Fu r t he r,  a  s e mi co nd uc to r  w af e r  w i l l  be  ex p l a i ne d  a s  a  w or k  t o  

be  r e s in - mol de d .  

F i r s t l y,  a  s ch e m at i c  s t ru c t u r e  o f  th e  r e s in  mo l d in g  

ap pa ra tu s  ( co mp r es s i on  mo l d i ng  a pp a r a t us )  w i l l  be  ex p l a i ne d  

wi th  r e f e r en ce  t o  F i g s .  1 -3 .  I n  t he  c o mp re ss io n  mo l d i ng  

ap pa ra tu s ,  t h e  mo ld in g  d ie  se t  i s  p u t  i n to  a  c l a mp in g  s t a t e  an d  



10 

 

on e  s id e  f a ce  o f  t he  wo r k  in c l u d i ng  pe r i ph e r y  ( pe r i ph e r a l  

f ace s )  i s  r e s i n - mo ld ed .  

In  F i g .  1 ,  a  w o rk  W wi l l  be  s u ck ed  an d  he ld  o n  a  

c l a mp i ng  f a ce  o f  a  lo we r  d i e  2  ( a  l o we r  c l a mp in g  f ace )  o f  a  

mo ld in g  d i e  se t  1 ,  an d  a  ca v i t y  co nc av e  se c t io n  4 ,  w ho se  

ou t s id e  d i me ns io n  i s  l a rg e r  th a n  t ha t  o f  t he  w or k  W,  i s  f o r me d  

in  a  c l a mp i ng  f ac e  o f  a n  u pp e r  d i e  3  ( a n  u pp e r  c l a mp in g  f a ce ) .  

In  th e  p re se n t  e mbo d i me n t ,  t h e  l ow er  d i e  2  i s  a  mo va b l e  d i e  an d  

f ixe d  t o  a  mo va b le  p l a t en ;  t h e  up pe r  d i e  3  i s  a  f ix ed  d i e  an d  

f ixe d  t o  a  f ix ed  p l a t e n .  A s  sh ow n  in  F i g .  2 ,  a n  o pe n / c l os e  

me ch an i s m o f  t he  r e s i n  mo l d i n g  a p pa ra tu s  i s  ca pa b l e  o f  

ad ju s t in g  in c l in a t i on  o f  t he  l o w er  d i e  2  ( i . e . ,  pa ra l l e l i s m 

be tw ee n  t he  l ow er  d i e  2  a nd  t he  up p e r  d i e  3 ) .  T he re f o re ,  e ve n  i f  

t h e  w o rk  W i s  a  l a rge  se mi c on du c t o r  waf e r,  t h e  wo r k  W c an  b e  

mo ld ed  wi th  u n i f o r m th ic kn es s .  

Co nc re te l y,  a s  s ho wn  i n  F i g .  2 ,  t h e  r e s i n  mo ld in g  

ap pa ra tu s  10 0  o f  t he  p re se n t  e mb o d i me n t  h as  a  p re s s  s ec t i on ,  i n  

wh ic h  a  p l u r a l i t y  o f  p re s s in g  me a ns  ( e . g . ,  f o u r  p re s s i ng  mea ns )  

ha v i ng  ba l l  b ea r i ng  s c r e w s  1 0 6  a r e  p r ov id e d  be tw e en  a  ba se  

p l a t e  1 00  a nd  t he  mo v ab le  p l a t en  10 2 .  T he  p re s s  se c t io n  

in c l ud es  a  p l u r a l i t y  o f  t i e  ba r s  ( e .g . ,  f o u r  t i e  ba r s  10 3) ,  w h i ch  

a re  p r o v i de d  t o  f ou r  c o r ne r s  o f  a  bo a r d  s ec t i o n  1 01  an d  

ex te nd ed  up wa rd .  T he  f i xe d  p la t e n  1 04  i s  f i x e d  t o  u pp e r  e n ds  

o f  th e  t i e  b a r s  10 3 .  T he  mov ab le  p l a t e n  1 02  i s  s l id ab l y  a t t ac he d  

to  t he  t i e  b a r s  1 0 3 .  P re s s u r e  se n so r s  10 3a  ( me a ns  f o r  d e t ec t i ng  

p r es su re )  a r e  r e s pe c t iv e l y p ro v i d e d  t o  t he  t i e  ba r s  10 3 .  T he  

p r es su re  se ns o r s  10 3a  me as ur e  p re s s u r es  ap p l i e d  t o  th e  t i e  b a r s  

10 3  wh en  t he  r e s i n  mo ld in g  ac t i o n  (o pe n  an d  c l os e  a c t i o ns  o f  

th e  d i e s )  i s  pe r f o r med .  Ou tp u t  s ig na l s  o f  t he  p re s su re  se n so r s  
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10 3a  a re  us e d  f o r  co n t ro l l in g  p r es su r i z i ng  me a ns  w he n  p re s su re  

d i f f e r en ce  i s  oc cu r re d  b y c l a mpi ng  ac t i on  o f  th e  d i e s .    

Th e  u p pe r  d i e  3  i s  f i xe d  to  th e  f i xe d  p la t e n  10 4 .  Th e  

up pe r  d i e  3  in c lu de s  an  u pp e r  ch as e  111 ,  w h i c h  ca n  be  

ex ch an ge d  ac co rd in g  t o ,  f o r  e xa mp le ,  p ac ka ge s  to  b e  mo ld ed ,  

an d  an  up pe r  b as e  1 3 ,  wh ic h  a cc o mmo da te s  t he  up pe r  c ha se  111 .  

A d i e  I D  111a ,  w h i ch  ca n  be  r ea d  ex te rn a l l y,  i s  p r o v i de d  on  a  

su r f ac e  o f  th e  up p e r  c ha se  111 .  A n  I D  re ad e r  13 a  i s  p r ov id ed  t o  

th e  u pp e r  ba se  13 .  Th e  I D  r ea de r  1 3a  r ea d s  th e  d i e  I D  111 a  o f  

th e  u p pe r  c ha se  111  a nd  se n ds  t he  ID  t o  a  c on t r o l  s e c t i o n  12 0 .  

On  th e  o th e r  ha n d ,  t h e  l ow er  d i e  2  f ac i n g  t he  up pe r  d i e  3  i s  

f ixe d  to  t h e  mo v ab le  p l a t e n  1 02 .  Th e  lo we r  d i e  2  in c l ud es  a  

lo we r  ch as e  110 ,  w h i ch  ca n  be  e xc ha ng ed  a cc o rd i ng  t o ,  f o r  

ex a mpl e ,  p ac ka ge s  to  b e  mo ld ed ,  an d  a  l o we r  ba se  5 ,  wh ic h  

acc o mmo d a te s  t h e  l o we r  c ha s e  11 0 .  A d ie  I D  11 0a ,  w h i ch  ca n  

be  r ea d  ex te rn a l l y,  i s  p ro v i de d  o n  a  s u r f a ce  o f  th e  l o we r  ch as e  

11 0 .  A n  I D  re ad e r  5a  i s  p r o v i de d  t o  th e  l ow er  b as e  5  a s  we l l  a s  

th e  u pp e r  ba se  13 .  T h e  I D  re ad e r  5a  r ea d s  t he  d i e  ID  110 a  o f  th e  

lo we r  ch as e  11 0  a nd  s en ds  t he  I D  t o  th e  co n t ro l  s e c t io n  12 0 .  

Th e  ba l l  b ea r i ng  sc re ws  1 06  a re  r o t a t ab l y e re c t ed  f ro m 

th e  b oa rd  se c t io n  10 1  a nd  a r r a n ge d  pa ra l l e l  t o  th e  t i e  ba r s  10 3 .  

Th e  b a l l  b ea r i n g  sc re ws  10 6  a r e  r e sp ec t i ve l y lo ca te d  a t  ap ex es  

o f  an  i mag i na r y q ua dr an g l e  s i mi l a r  t o  an  i mag i na r y q ua dr an g l e  

wh os e  ap ex es  c o r re sp on d  to  th e  t i e  ba r s  1 03 .  Fu r t he r,  t he  b a l l  

be a r in g  s c r ew s  10 6  a re  lo ca te d  o n  d i ag on a l  l i ne s  o f  t he  

i mag in a r y  q ua d ra ng le  wh os e  a pe x e s  c o r re sp on d  t o  t he  t i e  b a r s  

10 3 .  U pp er  p a r t s  o f  t he  b a l l  be a r in g  sc re ws  10 6  a r e  

r e sp ec t i ve l y s c r e we d  w i t h  n u t  s e c t i o ns  10 7  p r o v i de d  to  a  

bo t t o m f a ce  o f  th e  mo va b l e  p l a t e n  1 02 .  T he  ba l l  be a r i ng  sc re ws  
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10 6  a re  r e sp ec t i v e l y r o t a t ed ,  i n  t h e  n o r ma l  d i r ec t i o n  a nd  th e  

r e ve r s e  d i r ec t i on ,  b y s e r v o  mot o r s  10 8  co n t ro l l e d  b y t h e  

co n t ro l  s ec t i o n  1 20 ,  s o  th a t  v e r t i c a l  mo t i o n  a nd  i nc l i na t i on  o f  

th e  mo va b l e  p l a t en  10 2  ca n  b e  c on t r o l l e d .  N a mel y,  t h e  ba l l  

be a r in g  sc re ws  1 0 6 ,  t he  n u t  s ec t i on s  10 7  an d  th e  se r vo  mot o r s  

10 8  c o ns t i tu t e  p re s s u r i z in g  me an s  c ap ab le  o f  p r e s s in g  th e  

mo va b l e  p l a t en  1 02  t ow ar d  th e  f i x ed  p la t e n  10 4  w i t h  ad j u s t in g  

th e  in c l in a t io n  o f  t he  mov a b l e  p l a t en  1 02  wi th  r e s p ec t  t o  t he  

f ixe d  p l a t en  1 0 4 .  N o t e  th a t ,  t he  mo v ab le  p l a t en  1 02  i s  

ve r t i c a l l y  mo v ed  b y t he  se r vo  mo t o r s  1 08 ,  so  a  mo v in g  s p ee d  o f  

th e  mo v ab le  p l a t e n  10 2  c an  be  o p t i on a l l y  c o n t ro l l ed .  T he re f o re ,  

f o r  ex a mpl e ,  a  mo v i ng  s p ee d  o f  a  f l ow  f ro n t  o f  r e s in  sp re ad  i n  

th e  mo l d i ng  d ie  se t  ca n  be  ma de  co ns ta n t  b y  c on t r o l l i ng  t he  

mo v i ng  s pe ed  o f  t he  mo va b l e  p l a t e n  10 2 ,  an d  t he  mo v in g  s pe ed  

o f  t he  mo v ab le  p l a t e n  10 2  c an  be  c on t r o l l e d  i n  r e sp on se  to  

de gr ee  o f  so l i d i f i ca t i on  o f  th e  r e s i n .  

Fo r  e xa mp l e ,  i n  ca se  o f  f i r s t l y  u s i ng  a  p r ed e t e r m in ed  

co mb in a t io n  o f  t he  d i e s ,  t he  l ow e r  c ha se  11 0  an d  th e  u pp e r  

ch as e  111  a re  r e sp ec t i ve l y s e t  i n  th e  l o we r  ba se  5  a nd  th e  u pp e r  

ba se  13 ,  a n d  t he n  th e  I D  rea d e r s  5 a  a nd  1 3a  r e sp ec t iv e l y r ea d  

th e  d i e  ID s  110 a  a nd  111 a  an d  s en d  th e  ID s  t o  t he  c on t r o l  

s e c t io n  12 0 .  A t  t ha t  t i me ,  a  t e s t  w or k  W i s  r e s i n - m ol de d ,  a s  a  

t e s t  op e r a t io n ,  an d  t h i ck ne ss  va r i a t io n  o f  t he  mo ld ed  wo rk  W i s  

me as ur ed  a t  o p t io na l  p os i t io n s  s o  a s  t o  c a l cu la t e  a  c o r re c t io n  

a mou n t  o f  t he  t h i ck ne ss  o f  t he  r e s i n  mol d  ( a n  a mou n t  o f  

mo ld in g  o f f se t ) .  No te  t ha t ,  t h i ck n es s  va r i a t io n  o f  t he  mol de d  

wo rk  W i s  c au s ed  b y th i c k ne ss es  o f  th e  d i e s ,  a  t h i c kn es s  o f  th e  

mo va b l e  p l a t e n  1 02 ,  e t c .  T he re f o r e ,  t h e  c o r r ec t i o n  a mou n t  f o r  

eac h  c o mbi na t i o n  o f  t he  d i e s  mu s t  b e  r e qu i r ed .  
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Ne xt ,  wh e n  th e  co r re c t i on  a mo u n t  i s  i n pu t t ed  t h r o ug h  an  

in pu t  se c t io n  12 1 ,  t h e  co n t r o l  s e c t i o n  12 0  ca lc u l a t e s  c o r re c t io n  

va lu es  f o r  a mo u n t s  o f  ro t a t i ng  t h e  b a l l  b ea r i ng  sc re ws  10 6  

( c o r r ec t i o n  v a l ue s  o f  th e  b a l l  b ea r i n g  s c r ew s  1 0 6) ,  o n  th e  b as i s  

o f  th e  co r r ec t i on  a mo un t  o f  th e  t h i ck ne ss  o f  t h e  r e s in  w h i ch  

mo ld s  th e  w or k  W,  a nd  s t o r e s  th e  c o r re c t io n  v a l ue s  i n  a  

me mo r y s e c t io n  1 22 .  Fo r  ex a mp le ,  an  a mo un t  o f  r o t a t i ng  e ac h  

o f  th e  ba l l  be a r in g  s c r ew s  10 6  ( i . e . ,  t he  c o r r ec t i o n  v a l ue )  a nd  

th e  c o r re s po nd in g  d ie  I D s  11 0a  an d  111a  a r e  s t o re d  i n  th e  

me mo r y s e c t io n  1 22  so  a s  t o  p re v i o us l y r o t a t e  e ac h  o f  th e  b a l l  

be a r in g  s c r e ws  1 06  a  p r ed e t e r mi n ed  a mo un t  t o  un i f o r m t he  

th i c kn es s  o f  t h e  r e s in  w h i ch  mo ld s  t he  w or k  W.  At  th a t  t i me ,  

th e  c o r re c t io n  v a l ue s  o f  t he  b a l l  b ea r i ng  sc re w s  10 6  a re  

ca l c u l a t ed  on  t h e  b as i s  o f  th e  co r r ec t i on  a mo u n t  o f  t he  

th i c kn es s  o f  th e  r e s in  w h i ch  mo l ds  th e  w or k  W an d  t he  s i ze  o f  

th e  w or k  W.  F or  e xa mp le ,  t h e  i nc l i n a t i o n  o f  th e  mo va b l e  p l a t e n  

10 2  i s  a d j us t e d  b y  a mo u n t s  o f  r o t a t i ng  t he  b a l l  b ea r in g  sc re ws  

10 6 ,  s o  ev en  i f  t h e  c o r r ec t i on  v a l ue s  o f  t he  b a l l  be a r i ng  s c r ew s  

10 6  a re  e qu a l ,  t h e  c o r re c t io n  a mo un t  o f  th e  t h i c kn es s  o f  th e  

r e s i n  wh ic h  mol d s  th e  w or k  W i s  i nc re as ed  i n  p r o po r t i o n  to  a n  

ou t s id e  d i me n s i o n  ( s i ze )  o f  t he  w o r k  W.  T he r e f o r e ,  t h e  

co r r ec t i on  a mo u n t  o f  t he  th i c kn es s  o f  th e  r e s in  wh ic h  mo ld s  t he  

wo rk  W a n d  t h e  co r r ec t i on  v a l ue s  o f  t h e  ba l l  b ea r i ng  s c r ew s  

10 6  f o r  ea ch  ou t s id e  d i men s i o n  o f  th e  w or k  W a re  p re v i ou s l y 

p r ep a r ed ,  s o  th a t  t he  co r r ec t i on  c an  be  se cu re l y p e r f o r me d  wi th  

a  s i mp l e  s t ru c t u r e .  Ne x t ,  t he  c o n t ro l  s e c t io n  1 20  d r iv es  t he  ba l l  

be a r in g  s c r e ws  1 06  on  t he  b as i s  o f  the  c o r r ec t i o n  va lu es ,  s o  

th a t  t he  p a r a l l e l i s m o f  t he  l o we r  d i e  2  w i t h  r e s pe c t  t o  th e  up pe r  

d i e  3  c a n  be  co r r ec t e d  a nd  th i c kn e ss  va r i a t io n  o f  t h e  mo l de d  
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wo rk  W c an  be  h i gh l y r e du ce d .  In  t he  f o l l ow in g  r e s i n - mo ld in g  

op e r a t io ns ,  t h e  b a l l  b ea r i ng  s c r ew s  10 6  a r e  un i f o r ml y  d r i ve n  to  

op en  a nd  c lo se  t h e  d i e s  2  a nd  3 ,  s o  th a t  t he  t h i ck n es s  o f  t he  

r e s i n  wh ic h  mo ld s  th e  wo rk  W c an  b e  u n i f o r me d .  B y p re v i ou s l y  

d r iv in g  t he  b a l l  be a r in g  s c r ew s  10 6  o n  th e  b a s i s  o f  t he  

co r r ec t i on  v a l ue s  be f o re  c l a mp i ng  th e  w or k  W,  t h e  mo ld in g  

op e r a t io n  c an  b e  e as i l y  c on t r o l l e d  w i t ho u t  a d j us t i ng  th e  

th i c kn es s  o f  th e  r e s i n  wh i l e  c l a m pi ng  t he  wo rk  W.  Fu r t he r,  

f o r min g  r e s in  f l a s he s  a nd  b r ea k i ng  th e  w or k  W i n  t he  c l a mp i ng  

s t ep  c an  b e  p r ev e n t ed .  

In  ca s e  o f  r e u s i ng  a  p r e s c r ib e d  c o m bi na t i on  o f  th e  d i e s  i n  

th e  r e s i n  mo ld in g  a p pa r a t u s  1 00 ,  t he  c o r re c t i on  va l ue s  o f  t he  

ba l l  b a r i n g  sc re w s  10 6  ca n  be  r e a d  f ro m t he  me mo r y se c t i on  

12 2 ,  so  th a t  t h e  r e s in  mo ld in g  a pp a ra t us  10 0  ca n  b e  e as i l y  s e t  

up  an d  wo rk i ng  e f f i c i e n c y ca n  be  i mpr o ve d .  Na me l y,  i n  th e  

f o l l ow in g  r e s i n - mo ld in g  op e r a t io ns ,  t he  c o r re c t i on  va lu e s  

co r r e s po nd in g  t o  th e  d i e  I D s  110 a  an d  111 a  c an  be  r ea d  f ro m 

th e  me mo r y s ec t i on  1 22 ,  o n  th e  ba s i s  o f  s i gn a l s  in d i ca t i ng  th e  

d i e  I D s  110 a  an d  111a  w hi ch  a re  ou tp u t t e d  wh en  t he  up p e r  

ch as e  111  an d  th e  lo we r  ch as e  11 0  a re  se t  i n  t he  mo ld i ng  d ie  s e t ,  

an d  us ed .  T he re f o re ,  t h e  ba l l  bea r i n g  sc re ws  10 6  a r e  d r iv en  o n  

th e  b as i s  o f  t he  r e ad  co r r ec t i on  v a l u e s ,  s o  th a t  a  s t ep  o f  se t t i n g  

th e  c o r rec t i o n  v a l ue s  c an  be  o mi t t e d  w he n  t he  d i e s  a re  s e t ,  t he  

wo rk in g  e f f i c i e nc y  c a n  b e  i mp ro v e d  an d  o pe ra t i o na l  e r r o r s  c an  

be  p re ve n t ed .  

No te  th a t ,  t h e  c o r re c t io n  v a l ue s  o f  t he  ba l l  b e a r i n g  

sc re ws  10 6  a re  s t o r ed  f o r  e ac h  c o m bi na t i on  o f  th e  l o we r  c ha se  

11 0  a nd  th e  u p pe r  ch as e  111 ,  s o  t ha t  f r e qu en t  e xc ha n ge  o f  th e  

ch as es  ca n  b e  ea s i l y  pe r f o r me d .  T he  co r r ec t i on  va l ue s  o f  t he  
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ba l l  be a r in g  s c r e ws  10 6  ma y b e  s to re d  f o r  ea ch  co mb in a t io n  

o f：  t he  l ow er  d i e  2  in c l u d i ng  th e  lo we r  b as e  5 ;  an d  th e  u p pe r  

d i e  3  in c l ud in g  t h e  u pp e r  ba se  13 .  B y r e ad in g  t he  d i e  I Ds  11 0a  

an d  111a  p ro v id e d  on  t he  s u r f a ce s  o f  t he  l ow er  a nd  u pp e r  

ch as es  110  an d  111  w i t h  t he  I D  re ad e r s  5a  a nd  13 a ,  r e s e t t i ng  

th e  c o r r ec t i o n  v a lu es  o f  t h e  ba l l  be a r in g  s c r ew s  1 06  ca n  b e  

o mi t t e d  an d  i np u t  e r ro r s  c an  b e  p r ev en te d .  N o te  th a t ,  t h e  

co r r ec t i on  va lu es  o f  t he  ba l l  be a r i n g  s c r ew s  1 0 6  ma y b e  

in pu t t ed ,  on  th e  b as i s  o f  t he  co mb i na t i on  o f  t he  d i e s ,  t h r ou g h  

th e  in pu t  se c t io n  12 1 .  

Ne x t ,  de t a i l s  o f  t he  mol d i n g  d i e  se t  1  wi l l  be  e xp la i ne d  

wi th  r e f e r en ce  t o  F i gs .  1 - 3 .  

Th e  l ow er  d i e  2  i nc lu de s  a  l ow er  b lo ck  6 ,  w h i ch  i s  f ix ed  

on  th e  l ow er  ba se  5 ,  a n d  a  l o we r  c l a mp er  8 ,  wh ic h  e nc lo se s  t he  

lo we r  b lo ck  6  a n d  wh ic h  i s  f lo a t in g - s up po r t ed  b y c o i l  sp r i ng s  7 .  

An  O- r i ng  9  i s  p ro v i de d  b e t we en  s l id in g  f ac es  o f  th e  l ow er  

b l oc k  6  a n d  t h e  l o wer  c l a mp er  8  so  a s  to  se a l  a  ga p  

th e r eb e t we en .  A wo rk  mo un t i ng  s e c t i o n  i s  f o r me d  o n  an  u pp e r  

f ace  o f  th e  lo we r  b lo ck  6 .  A t h i ck ne ss  o f  t he  w or k  W i s  

ab so rb ed  b y  a  l e ve l  d i f f e r en ce  be tw ee n  t he  w or k  mo un t i n g  

se c t io n  an d  an  u p pe r  f ac e  o f  t h e  lo we r  c l a mpe r  8 .  

F i l m su ck in g  h o l e s  6a  a r e  o pe ne d  i n  t he  up pe r  f ac e  o f  th e  

lo we r  b lo ck  6 ,  a n d  a  f i l m  s uc k i ng  p a t h  6 b  i s  co m mu ni ca t e d  wi t h  

th e  f i l m  s u ck in g  ho le s  6 a .  Wo r k  d ra wi ng  ho le s  6c ,  wh ic h  a re  

se pa ra t e d  f r o m t he  f i l m  s uc k i n g  ho le s  6 a ,  a r e  op e ne d  in  th e  

up pe r  f ac e  o f  t he  lo we r  b lo ck  6 ,  an d  a  wo rk  d r aw in g  pa th  6d  i s  

co mmu n i ca te d  w i th  t h e  w or k  d ra wi ng  ho le s  6 c .  An  in ne r  

d i a me t e r  o f  th e  w or k  d r aw in g  ho le s  6c  i s  s ma l l e r  t h an  t ha t  o f  

t h e  wo rk  d r aw in g  pa th  6 d .  Wi t h  th i s  d es ig n ,  ex te ns io n  o f  a  



16 

 

r e l ea se  f i l m ,  wh i ch  i s  ca us ed  w he n  n ee d l e s  o f  a  ho le - f o r mi ng  

j i g  f o r ms  ho le s  i n  t he  r e l e a se  f i l m ,  ca n  be  p re ve n t ed .  

P r es su re  r e du c t i o n  h o l e s  6e  a r e  o pe ne d  i n  o u t e r  e dg e  

pa r t s  o f  t he  up pe r  f ac e  o f  t he  lo we r  b l oc k  6  so  a s  to  r e du ce  a n  

in ne r  p re s su re  o f  a  ca v i t y  c o nc av e  s ec t i o n .  A p r es su re  

r e du c t io n  p a t h  6 f  i s  c o mmu n ic a t ed  wi th  th e  p r e s s u r e  r e du c t io n  

ho le s  6e .   

Th e  f i l m  su ck in g  pa th  6 b ,  t h e  w or k  d ra wi ng  pa th  6d  an d  

th e  p r e s su re  r ed u c t i o n  pa th  6 f  a r e  f o r med  i n  th e  lo w er  b l o ck  6  

an d  th e  l ow er  b as e  5  a nd  r e s pe c t i v e l y c o m mu ni ca t e d  wi th  

p r e s su re  r ed uc t i o n  un i t s  (n o t  s h ow n) .  

A gu id e  me mb e r  10  f o r  g u i d i n g  o u t e r  p e r ip he r y o f  t he  

wo rk  W i s  c ap ab le  o f  p r o je c t in g  an d  r e t r a c t in g  f r o m a  wo rk  

mo un t i n g  f a ce  P ( th e  up pe r  f ac e  o f  th e  lo we r  b lo ck  6 )  so  a s  t o  

co r r ec t l y  p os i t io n  th e  w o rk  W.  I n  F ig .  1 ,  t he  g u i de  m e mbe r  1 0  

i s  a lw a ys  b ia s ed ,  b y  s p r in g s  11  p ro v i de d  b e t we en  th e  g u i de  

me mb er  10  an d  t h e  lo w er  b as e  5 ,  s o  a s  t o  p ro je c t  f r o m th e  u pp e r  

f ace  o f  th e  l o we r  b lo ck  6 .  T he  gu id e  me mb er  1 0  ma y b e  

p r o j ec te d  an d  r e t r ac t e d ,  b y o t he r  d r iv in g  me an s ,  e .g . ,  c yl i n de r  

un i t ,  s o l en o i d ,  i n s t e ad  o f  t he  sp r i ng s  11 ,  f o r  gu id in g  a nd  

po s i t i on in g  t he  w or k  W.  

F i l m su ck in g  h o l e s  8a 1  a r e  o pe ne d  i n  an  u p pe r  f a ce  o f  t he  

lo we r  c l a mp er  8 ,  an d  f i l m  su ck in g  pa th s  8 b1  a re  c o m mu ni ca te d  

wi th  th e  f i l m s uc k i ng  h o le s  8a 1 .  F ur th e r,  a  f i l m su c k i ng  h o l e  

8a 2  i s  o pe ne d  in  an  i nn e r  f ace  o f  t he  l ow er  c l a mp er  8 ,  wh ic h  

f ace s  th e  lo w er  b l oc k  6 ,  an d  a  f i l m  s uc k i n g  pa t h  8b 2  i s  

co mmu n i ca te d  wi t h  th e  f i l m  s uc k i n g  h o l e  8 a 2 .  T he  f i l m  su ck in g  

ho le s  8a 1  a r e  co mmu n ic a t e d  wi th  a  c i r c u l a r  g ro ov e ,  wh ic h  i s  

s e pa ra t e d  a  p r e s c r ib ed  d i s t an ce  f r o m a n  i n ne r  e dg e  o f  the  lo we r  
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c la mp e r  8 ,  s o  th a t  t h e  r e l ea se  f i l m  1 2  c an  b e  s uc ke d  b y t he  

en t i r e  l ow er  c l a m pe r  8 .  

A l o we r  r e l ea se  f i l m  ( a  f i r s t  r e l ea se  f i l m)  12  i s  s u ck ed  

an d  he ld  on  t h e  lo we r  c l a mp in g  f a ce .  Th e  l ow er  r e l ea s e  f i l m  12  

i s  an  e lo ng a t ed  f i l m ,  wh ic h  i s  f e d  f ro m a  f e ed  r ee l  12 a  t o  th e  

c l a mp i ng  f ac e  o f  th e  lo we r  d i e  2  a nd  c o l l e c t ed  o n  a  co l l ec t i ng  

r ee l  1 2b .  Co re s  o f  t he  f e ed  r o l l  1 2a  an d  th e  co l l ec t i ng  ro l l  1 2 b  

a re  r e s p ec t i ve l y ro t a t e d  in  a  n o r ma l  d i r e c t io n  an d  a  r e ve r s e  

d i r e c t io n  b y d r i v i ng  s ou rc es  ( no t  s ho wn ) .  

Th e  l ow er  r e l e as e  f i l m  1 2  f ed  b y  th e  f ee d  r o l l  1 2 a  i s  

su pp l i ed  on to  th e  l o we r  c l a mp in g  f ace  v i a  a  g u i de  ro l l e r  12 c  

an d  t en s i o n  r o l l e r s  1 2d ,  an d  w ou nd  ( c o l l ec t e d )  on  t he  

co l l ec t i ng  r o l l  1 2 b  v i a  t en s i o n  ro l l e r s  12 e  a nd  a  g u i de  r o l l e r  

12 f .  T he  t en s i on  r o l l e r s  1 2d  a nd  t he  t e n s i on  r o l l e r s  1 2e  ca n  b e  

mo ve d  up wa rd  a n d  d o wn wa rd ,  s o  t ha t  t en s i on  a pp l i ed  to  t he  

lo we r  r e l ea se  f i l m  12  ca n  b e  ad ju s t e d  a cc or d i ng  t o  d i a me te r s  o f  

th e  f ee d  r o l l  12 a  an d  th e  co l l ec t i ng  r o l l  12 b .  

B y mo v i ng  t he  lo we r  d i e  2  u p wa rd ,  t h e  lo w er  r e l e as e  f i l m  

12  i s  su ck ed  t o w ar d  th e  f i l m  s uc k in g  ho le s  6a ,  8a 1  a nd  8 a2  

op en ed  in  t h e  lo we r  c l a mp in g  f ac e ,  s o  t ha t  t he  lo we r  r e l e as e  

f i l m 12  co v e r i n g  th e  l ow er  c l a mp i ng  f a ce  i s  su ck e d  an d  h e l d  

th e r eo n .  T he  wo rk  W i s  s uc ke d  a nd  he ld  o n  t he  lo we r  c l a mp i n g  

f ace  in  a  s t a t e  w he re  th e  wo rk  d r a wi ng  h o l e s  6c  o f  th e  u pp e r  

b l oc k  6  a r e  r e s p e c t i v e l y c o mmu n i c a te d  w i t h  th e  wo r k  su ck in g  

ho le s  12 g  b ore d  i n  th e  lo we r  r e l e as e  f i l m  1 2 .  

Th e  r e l ea se  f i l m  1 2  i s  ea s i l y  p ee la b l e  f ro m th e  su r f ac e  o f  

th e  d i e  a nd  ma d e  o f  a  s o f t  a nd  ex te ns ib le  ma t e r i a l  ha v i ng  

en ou gh  h ea t  r e s i s t an ce ,  e .g . ,  P TF E,  ET F E,  P ET,  F EP,  g l a s s  

c l o t h  i n c l ud in g  f luo r i n e ,  po l ypr op yl e n e ,  p o l yv i n yl i de ne  
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ch lo r i de .   

Th e  u pp e r  d i e  3  in c l ud es  an  u p pe r  b l oc k  1 4 ,  wh ic h  i s  

f ixe d  to  th e  up pe r  ba se  13 ,  an d  a n  up pe r  c l a mp er  16 ,  w h i ch  

en c l os es  t he  u pp e r  b l oc k  14  a nd  w hi ch  i s  su sp en de d  f ro m th e  

up pe r  b as e  1 3  b y  co i l  sp r i ng s  1 5 .  An  O - r i ng  1 7  i s  p r ov id ed  

be tw ee n  s l i d in g  f ace s  o f  t he  u pp e r  b l oc k  14  an d  th e  u pp e r  

c l a mp e r  16  s o  a s  to  se a l  a  g ap  th e r eb e t we en .  A bo t t o m f ac e  o f  

th e  u pp e r  b l oc k  1 4  a c t s  a s  a n  i nn e r  ce i l in g  f ac e  o f  th e  ca v i t y  

co nc av e  s ec t i on  4 .  A n  i n ne r  pa r t  o f  t he  c l a mpi n g  f ace  o f  th e  

up pe r  c l a mp er  1 6  i s  p ro je c t ed  do wn wa rd  a s  a  p ro je c t i ng  s ec t i o n  

16 a .  Th e  ca v i t y  co nc av e  s ec t i on  4  i s  f o r me d  b y th e  l e ve l  

d i f f e r en ce  b e t we e n  th e  p r o j ec t i ng  se c t io n  16 a  an d  t he  u pp e r  

b l oc k  14 .  B y c l o s i ng  t he  mo ld in g  d ie  s e t  1 ,  t he  p r o j ec t i ng  

se c t io n  16 a  o f  th e  up p e r  c l a mp e r  1 6  co n t ac t s  t he  u pp e r  f a ce  o f  

th e  o u te r  p a r t  o f  t h e  lo we r  b l oc k  6  to ge th e r  w i t h  an  u pp e r  

r e l ea se  f i l m  (a  se co nd  r e l e as e  f i l m)  1 8  an d  t he  l ow er  r e l e as e  

f i l m  12 ,  so  th a t  t he  u p pe r  c l a mp er  16  a n d  th e  l ow er  c l a mp e r  8  

ca n  b i t e  eac h  o t h e r  to ge th e r  w i t h  t he  r e l e as e  f i l ms  12  an d  18  

( s ee  F i g .  6 B ) .  F ur th e r,  an  a i r  v en t  g ro ov e  ( no t  s ho w n)  i s  f o r med  

in  a  bo t t o m f a ce  o f  th e  p ro je c t in g  s e c t i o n  1 6a  a n d  c o r r e s po nd ed  

to  t he  p re s su re  r ed uc t i on  p a t h  6 f .  T he  a i r  ve n t  g ro ov e  ha s  a  

p r e s c r ib ed  d ep th  f o r  d i sc ha rg in g  a i r  on l y,  so  th a t  p r e s su re  c an  

be  r ed uc ed  i n  th e  c l a mp i ng  s t a t e .  

F i l m s uc k i ng  h o l e s  1 6 a1  a r e  op en ed  in  t he  c l a mp in g  f ace  

o f  th e  up pe r  c l a mp er  1 6 ,  an d  f i l m  s uc k in g  p a t h s  16 b1  a re  

co mmu n i ca te d  w i t h  t he  f i l m  s uc k i n g  ho le s  16 a1 .  F u r t h e r,  a  f i l m  

su ck in g  ho le  16 a 2  i s  o pe n ed  an  i n  i nn e r  f a ce  o f  th e  u pp e r  

c l a mp e r  16 ,  wh ic h  f ac es  a n  ou te r  f ace  o f  t he  u pp e r  b l oc k  1 4 ,  

an d  a  f i l m  s uc k i n g  pa th s  16 b2  i s  c o mmu n ic a t ed  w i t h  t h e  f i l m  
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su ck in g  ho le s  1 6a 2 .   

Th e  u pp e r  r e l e as e  f i l m  ( t he  se co n d  r e l e as e  f i l m)  1 8  i s  

su ck ed  a nd  he l d  o n  t he  u pp e r  c l a mp in g  f ac e .  T he  u pp e r  r e l e a s e  

f i l m  1 8  i s  an  e lo n ga te d  f i l m ,  w h i ch  i s  f e d  f r o m a  f e e d  ro l l  1 8a  

to  th e  c l a mp in g  f ace  o f  t he  u pp e r  d i e  3  a nd  co l l e c t e d  on  a  

co l l ec t i ng  r o l l  1 8b .  Co re s  o f  th e  f e ed  r o l l  18 a  a nd  t he  

co l l ec t i ng  r o l l  18 b  a r e  r e sp ec t i ve l y r o t a t e d  i n  a  n o r ma l  

d i r e c t io n  a nd  a  r e ve r s e  d i r e c t i on  b y  d r i v i n g  s ou rce s  ( no t  

sh ow n) .  

Th e  u pp e r  r e l e as e  f i l m  1 8  f ed  b y  th e  f ee d  r o l l  1 8 a  i s  

su pp l i ed  on to  th e  u p pe r  c l a mp in g  f ace  v i a  a  g u i de  ro l l e r  18 c  

an d  t en s i o n  r o l l e r s  1 8d ,  an d  wo un d  on  t he  co l l ec t i n g  ro l l  1 8b  

v i a  t e ns io n  r o l l e r s  1 8e  a nd  a  gu i de  r o l l e r  18 f .  T h e  t e ns io n  

ro l l e r s  1 8d  an d  t he  t e ns io n  r o l l e r s  18 e  c an  be  mo v ed  up wa rd  

an d  d ow nw ar d ,  so  t ha t  t en s i on  ap p l i ed  t o  t he  u p pe r  r e l ea s e  f i l m  

18  c an  b e  ad ju s t e d  ac co rd in g  to  d i a me t e r s  o f  t he  f e ed  r o l l  18 a  

an d  th e  co l l ec t i ng  r o l l  18 b .  

Th e  up pe r  r e l ea s e  f i l m  18  i s  su c ke d ,  t h r ou gh  t he  f i l m  

su ck in g  h o l e s  1 6 a1  a nd  1 6 a2 ,  i n  a  s t a t e  w h ere  t en s i on  i s  

ap p l i e d  to  th e  u p pe r  f i l m  18  b e t w ee n  th e  t e n s i on  r o l l e r s  1 8 d  

an d  t he  t e ns io n  r o l l e r  1 8e ,  s o  t ha t  t he  u pp e r  r e l ea s e  f i l m  1 8  

co ve r s  t he  up pe r  c l a mp i ng  f a ce  i n c l ud in g  t he  c av i t y  c o nc av e  

se c t io n  4  a nd  i s  he ld  th e r eo n .  T h e  u pp e r  r e l ea se  f i l m  1 8  i s  

ea s i l y  p ee la b l e  f r o m t he  s u r f a ce  o f  t he  d i e  a nd  mad e  o f  a  s o f t  

an d  e x t en s i b l e  ma te r i a l  ha v i ng  en o ug h  h ea t  r e s i s t a nc e ,  a s  we l l  

a s  t he  l ow e r  r e l ea se  f i l m  12 .  

In  F ig .  3 ,  l o w er  l oc k  b l oc ks  1 9  a r e  r e sp ec t i ve l y p r ov id ed  

to  f o u r  c o r ne r s  o f  the  l ow er  c l a mp er  8  in  t he  l ow er  c l a mp in g  

f ace  s o  a s  to  c o r r ec t l y  p o s i t i on  w i t h  r e sp ec t  t o  t he  u pp e r  b lo ck  
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14 .  Up pe r  lo ck  b l oc ks  ( no t  sh ow n)  a r e  p r ov id ed  o n  th e  u p pe r  

c l a mp i ng  f ac e  o f  t he  u p pe r  c l a mp er  1 6  a nd  c ap ab l e  o f  b i t i ng  

wi th  th e  l o wer  l o ck  b l oc ks  19 .  No t e  t ha t ,  a s  sh ow n in  F i g .  3 ,  

gu id e  p os t s  2 9  a r e  p ro v i de d  t o  f o u r  c o r ne r s  o f  th e  l ow er  d i e  2 .  

Th e  gu id e  p o s t s  2 9  c on n ec t  t he  p l a t en s ,  t o  w h i c h  t he  lo we r  a n d  

up pe r  d i e s  2  a n d  3  a re  f ix ed ,  t o  eac h  o t he r,  an d  gu id es  t he  

ve r t i c a l  mov e me n t  o f  t he  mov ab le  p l a t en  1 02 .  

No te  th a t ,  t h e  s t r uc tu re  o f  t he  lo w er  d i e  2  a nd  t he  u pp e r  

d i e  3  o f  t he  mo l d i ng  d i e  s e t  1  m a y b e  i nv e r t e d .  N a mel y,  t h e  

up pe r  d i e  3  ma y su ck  an d  h o ld  th e  w or k  W t og e t he r  w i t h  t he  

up pe r  r e l e as e  f i l m  1 8  co ve r i n g  th e  u pp e r  b lo ck  14 .  In  th i s  c a s e ,  

r e s i n  24  i s  su pp l i ed  i n t o  t he  c a v i t y  c o nc av e  s ec t i o n  w hi ch  i s  

co ns t i tu t e d  b y t h e  l ow er  b l oc k  6  an d  t he  lo w er  c l a mp er  8 .  

Fu r t he r,  t he  f i l m  s uc k i ng  ho le s  a re  f o r me d  i n  t he  up pe r  

c l a mp i ng  f a ce  o f  th e  up pe r  b lo ck  1 4 ,  t he  wo rk  su ck i ng  h o le s  

a re  f o r me d  in  th e  u p pe r  r e l e as e  f i l m  1 8 ,  a n d  th e  w o rk  d ra w in g  

ho le s ,  w h i ch  a re  co mmu n i ca te d  wi th  th e  wo r k  s uc k i ng  h o l e s ,  

a r e  f o r me d  i n  th e  up pe r  b l oc k  14 .  

A co nv e yi n g  s ec t i on  2 00 ,  w h i ch  i nc lu de s  a  lo ad e r  2 0  ( s ee  

F i g .  5 )  a n d  an  o f f - lo ad e r  2 1  ( se e  F ig .  8 )  f o r  c on ve yi n g  t he  wo rk  

W to  a nd  f ro m t h e  mo ld in g  d i e  se t  1 ,  i s  c o r re c t l y  p os i t io ne d  

wi th  r e s pe c t  t o  t h e  l ow er  l oc k  b l oc k  1 9 ,  s o  t h a t  t h e  wo rk  W ca n  

be  t r a ns f e r r ed  o n t o  th e  wo rk  mo un t i ng  f ac e  P ( t he  u pp e r  f a ce  o f  

th e  lo we r  b lo ck  6 ,  s e e  F i g .  1 ) .  T he  lo ad e r  2 0  c on ve ys  t he  wo rk  

W t o  th e  mol d i n g  d i e  se t  1  s o  a s  t o  s uc k  th e  w or k  W th ro ug h  t he  

wo rk  su ck i ng  ho l e s  12 g  o f  t he  l ow er  r e l ea se  f i l m  1 2  an d  h o l d  

th e  w or k  W o n  t he  lo we r  c l a mp i n g  f ac e  ( se e  F ig .  6 A ) .  Th e  

o f f - lo ad e r  2 1  t ak es  o u t  a  mo ld e d  p ro du c t  2 5  f ro m t h e  mo ld i ng  

d i e  se t  1  ( s ee  F ig .  1 0 ) .  
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In  F ig .  3 ,  a  pa i r  o f  p ee l i ng  b a r s  2 2  (p ee l i ng  mea n s )  a re  

lo ca te d  on  t he  bo th  s id es  o f  t he  l o we r  b l oc k  6  i n  th e  f ee d in g  

d i r e c t io n  o f  t he  l ow er  r e l ea se  f i l m  1 2 .  T he  p ee l i ng  ba r s  2 2  a r e  

ca pa b l e  o f  mov in g  pa ra l l e l  t o  t he  lo we r  c l a mpi ng  f ace .  Af te r  

t h e  mo ld in g  d i e  s e t  1  i s  o pe ne d ,  t h e  p ee l i ng  b a r s  22 ,  wh ic h  a r e  

lo ca te d  o n  th e  b o th  s id e s  o f  th e  l o we r  b l o ck  6 ,  a r e  up wa rd l y 

mo ve d  u n t i l  r ea ch in g  p r ed e t e r mi n ed  p os i t io n s  ab ov e  t he  l ow er  

b l oc k  6  i n  a  s t a t e  wh er e  t e ns i on  i s  a pp l i ed  t o  t he  l o we r  r e l e as e  

f i l m 1 2  wh ic h  ha s  s t uc k  o n  th e  m ol de d  p r od uc t  25 .  B y t h i s  

ac t i on ,  t he  pe e l i ng  ba r s  2 2  a re  i n s e r t e d  b e t we e n  th e  l ow er  

r e l ea se  f i l m  12  a nd  t he  mo ld ed  p r od uc t  2 5 ,  s o  t ha t  t he  l o we r  

r e l ea se  f i l m  12  l i f t ed  a nd  i n f l ec t e d  c an  b e  co mp ul so r i l y  

r e mo ve d  f r o m th e  mo ld e d  p ro du c t  25  ( s ee  F ig .  9 B ) .  No te  th a t ,  

nu mb er  o f  t he  p ee l i ng  ba r s  2 2  i s  n o t  l i mi t ed  to  tw o .  F or  

ex a mpl e ,  o ne  p ee l in g  ba r  ma y b e  e mp lo ye d .  

Th e  p ee l i ng  ba r s  22  a re  n o t  l i mi t e d  t o  t he  ex a mp le  sh ow n 

in  F ig .  3 .  O t he r  p ee l i ng  mea n s  ma y  b e  e mp lo ye d  a s  f a r  a s  th e  

lo we r  r e l ea s e  f i l m  12  ca n  be  r e mo ve d  b y i ns e r t i ng  t he  pe e l i ng  

me an s  b e t w ee n  t he  lo we r  r e l ea se  f i l m 12  a nd  th e  mol de d  

p r od uc t  25 .  F or  ex a mpl e ,  t he  l o w er  r e l e a se  f i l m  1 2  ma y b e  

r e mo ve d  b y mo v i ng  th e  p ee l i n g  b a r  2 2 ,  w h i ch  i s  l o c a te d  on  a t  

l ea s t  t h e  r ig h t  o r  l e f t  s i de  o f  t h e  d i e  a nd  ex te nd ed  i n  t he  

f eed in g  d i r e c t io n  o f  t he  l o we r  r e l e a se  f i l m  1 2 ,  i n  s a i d  d i r ec t i on .  

In  t h i s  ca se ,  p re f e ra b l y a  f ro n t  e n d  pa r t  o f  t h e  p ee l in g  ba r  2 2  

ha s  e no ug h  wi d t h  so  a s  no t  t o  p en e t r a t e  th e  l o we r  r e l ea s e  f i l m 

12 .  

Ne x t ,  t h e  ho le - f o r mi ng  j ig  2 3  w i l l  b e  e x p l a i ne d .  

Th e  h o l e - f o r min g  j i g  23  ca n  b e  co r r ec t l y  p o s i t io ne d  wi th  

r e sp ec t  t o  t h e  l ow er  b l oc k  6  p ro v i de d  i n  a  p a r t  o f  t h e  co nv e yi n g  
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se c t io n  2 0 0 .  As  sh o w n in  F ig .  4 A,  th e  ho le - f o r m in g  j ig  2 3  

in c l ud es  a  ma in  b od y s ec t i o n  2 3a  a nd  a  p l u r a l i t y  o f  n ee d l e s  23 c ,  

wh ic h  a r e  p ro v i d ed  o n  a  f i l m - f a c i ng  s u r f a ce  23 b  o f  th e  ma i n  

bo d y s ec t i on  2 3 a  a nd  p ro je c t ed  th e r e f ro m.  L a you t  o f  th e  

ne ed le s  23 c  i n  th e  ma i n  b od y s e c t io n  23 a  co r r e s p on ds  t o  th a t  o f  

t h e  w or k  d r aw i ng  h o l e s  6c  f o r med  i n  t he  l o we r  b l o ck  6 .  F or  

ex a mpl e ,  a  s ep a r a t i o n  b e t we en  th e  a d j ace n t  n ee d l e s  23 c  i s  

eq ua l  t o  t ha t  be tw ee n  th e  ad ja ce n t  w or k  d r aw in g  h o l e s  6 c  

f o r med  i n  th e  lo w er  b lo ck  6 .   

In  F i g .  4 A ,  th e  ho le - f o r mi ng  j i g  23  en te r i ng  th e  mo ld in g  

d i e  se t  1  i s  c o r r ec t l y  p o s i t i o ne d  b y e ng a g i ng  t he  lo we r  lo c k  

b l oc k  19  ( s ee  F ig .  3 )  w i th  a  p os i t io n i ng  me mb er  o f  t he  

co nv e yi n g  s ec t i o n  20 0 ,  so  th a t  t h e  wo rk  d r aw in g  ho l e s  6c  an d  

th e  p r e s su re  r e d uc t i on  h o l e s  6e  a re  po s i t i on e d  i mme d ia te l y  

un de r  t he  n ee d l e s  2 3c .  No te  t ha t ,  i n  th e  d ra wi n g s ,  a r ro w s  

in d i ca te  a i r  s uc t i o n  ( p r e s s u r e  r e du c t io n )  t h r ou gh  t he  h o l e s ,  a n d  

ex p l an a t io n  wi l l  b e  o mi t t ed  i n  s o me  ex a mpl e s .  A s  s h o wn in  F ig .  

4B ,  t he  wo rk  su c k i ng  ho le s  1 2g  a r e  f o r me d ,  b y  i ns e r t i ng  t he  

ne ed le s  23 c  o f  th e  ho le - f o r mi n g  j i g  23  in to  t he  wo r k  d r aw in g  

ho le s  6 c  a nd  th e  p re s su re  r e du c t i on  ho le s  6 e ,  i n  th e  l ow er  

r e l ea se  f i l m  12 ,  wh ic h  h as  b ee n  s uc ke d  a nd  h e l d  o n  th e  l ow er  

c l a mp i ng  f ac e  b y su ck in g  a i r  t h ro u g h  th e  f i l m  s uc k in g  h o l e s  6 a ,  

8a 1  a n d  8a 2 ,  t h e  w o rk  d r a wi ng  ho le s  6c  an d  th e  p r e s s u r e  

r e du c t io n  h o l e s  6e .  F ig .  5  sh ow s  t he  s t a t e  wh er e  t he  w or k  

su ck in g  ho le s  1 2g  a r e  f o r me d .  

In  t he  p r e s en t  e m bo d i me n t ,  t he  ho l e - f o r mi n g  j ig  2 3 ,  t h e  

lo ad e r  2 0  an d  th e  o f f - lo ad e r  2 1  a r e  po s i t i on ed  i n  th e  co nv e yi n g  

se c t io n  20 0  a t  a  t i me ,  b u t  t he y m a y be  i nd ep en de n t l y  mo ve d  

in to  a n d  a wa y f ro m t he  mo ld in g  d ie  se t  1 .  F ur th e r,  t h e  
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ho le - f o r mi ng  j ig  23  ma y b e  mo ve d  up wa rd  a nd  d ow n wa rd  i n  t h e  

lo we r  b l oc k  6 ,  a n d  th e  p os i t io n i ng  a c t io n  ma y b e  o mi t t ed .  In  

th i s  ca se ,  t he  n ee d l e s  23 c  o f  th e  h o l e - f o r min g  j ig  23  a r e  

in se r t ed  in to  th e  wo rk  d r a wi ng  ho le s  6 c  a nd  t h e  p re s s u r e  

r e du c t io n  h o le s  6 e  s o  a s  to  f o r m t he  wo rk  s uc k i ng  ho le s  1 2 g  

an d  d ra wi ng  ho le s  1 2h  in  th e  l ow er  r e l ea se  f i l m  12  s uc ke d  a nd  

he ld  on  th e  l ow er  c l a mp i ng  f a ce .  I n  th i s  ca se ,  a n  o u t e r  d i a me t e r  

o f  t he  n ee d l e s  23 c  o f  t he  h o l e - f o r mi ng  j ig  23  i s  su f f i c i e n t l y  

s ma l l e r  t h an  i nn e r  d i a me t e r s  o f  th e  w or k  d ra w in g  ho le s  6 c  an d  

th e  p r e s su re  r ed u c t i o n  ho le s  6 e .  T he re f o re ,  t h e  r e l e as e  f i l m  1 2  

ca n  be  s ec ur e l y h e l d ,  s o  th a t  t he  ne ed le s  2 3 c  ca n  b e  pu l l ed  o u t  

w i th ou t  p ee l i ng  t he  l o we r  r e l e as e  f i l m  1 2  f r o m th e  l ow er  b l oc k  

6  a f t e r  f o r mi ng  t he  h o le s ,  a nd  e n ou gh  s uc k i ng  f o r ce  ca n  be  

ob ta in ed  e ve n  i f  t h e  ne ed le s  2 3c  ex i s t  i n  t he  wo r k  d r aw in g  

ho le s  6 c  an d  t he  p r e s su re  r e du c t i o n  h o l e s  6 e .  In  ca se  th a t  t he  

r e l ea se  f i l m  12  i s  s u ck ed  i n  t he  s t a t e  w he re  th e  ne ed le s  23 c  

ex i s t  i n  t h e  w or k  d r aw in g  ho le s  6 c  an d  t he  p re s s u r e  r e du c t io n  

ho le s  6 e ,  s i de  ho l e s  r e s p ec t i ve l y c o mmu n ic a t i ng  wi th  t he  w or k  

d r aw in g  ho le s  6c  an d  th e  p re s su re  r e du c t io n  ho le s  6e  ma y b e  

f o r med .  Ea ch  o f  t he  s id e  ho le s  i s  o pe ne d  on  t he  up pe r  s i de  w i t h  

r e sp ec t  t o  th e  f r on t  en d  o f  th e  n ee d l e  23 c  a nd  a i r  i s  s uc ke d  

th ro ug h  t he  s i de  h o l e s ,  s o  t ha t  t he  l ow er  r e l e as e  f i l m  12  ca n  b e  

su ck ed  wi th o u t  r ed uc in g  t he  su c k in g  f o r ce  b y th e  ne ed le s  

ex i s t i ng  i n  th e  wo rk  d ra wi ng  h o l e s  6 c  a n d  t h e  p r e s s u r e  

r e du c t io n  ho le s  6 e .   

In  c as e  th a t  t he  up pe r  d i e  2  a nd  th e  lo we r  d i e  3  a re  

in ve r t ed ,  t h e  ne e d l e s  2 3c  o f  t he  h o l e - f o r min g  j i g  2 3  ma y b e  

ex te nd ed  u pw ar d  so  a s  to  f o r m th e  w or k  su ck in g  ho le s  i n  t he  

up pe r  r e l e as e  f i l m  1 8 .  
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As  s ho w n in  F i g .  5 B ,  th e  l oa de r  2 0  ho l ds  t he  o u t e r  

pe r i ph e r y o f  th e  wo rk  W,  o n  wh ic h  th e  r e s i n  2 4  ( e .g . ,  g ra nu la r  

r e s i n ,  l i q u i d  r e s i n ,  r e s i n  sh ee t ,  r e s i n  t ab le t ,  g e l l e d  r e s i n )  h as  

be en  s up p l i e d ,  b y  a  c hu ck in g  h an d  20 a  an d  en te r s  th e  mo ld in g  

d i e  s e t  1 .  A t  t ha t  t i me ,  t h e  l oa de r  20  an d  th e  w or k  mo un t i n g  

se c t io n  o f  th e  lo w er  d i e  2  a r e  co r r e c t l y  p os i t i on ed  b y  t he  l o we r  

lo ck  b lo ck s  1 9  ( s ee  F ig .  3 ) .  

As  sh ow n  i n  F ig .  6 A ,  th e  l oa de r  2 0  i s  mo v ed  do wn wa rd  

so  a s  to  t r an s f e r  t he  wo rk  W t o  t h e  gu id e  me mb er  10 ,  wh ic h  i s  

co ve re d  wi th  t he  lo we r  r e l ea s e  f i l m  12  a nd  p ro je c t e d  f ro m t he  

up pe r  f ac e  o f  th e  l ow er  b l oc k  6 .  T he  p e r i ph e r y  o f  t he  wo rk  W i s  

gu id ed  b y t he  gu id e  me mb er  10 ,  s o  t ha t  t he  w or k  W c an  be  

co r r ec t l y  p os i t i on ed  on  t he  lo w er  b lo ck  6 .  T he  w or k  W c an  b e  

su ck ed  a n d  he ld  o n  t he  lo w er  b l oc k  6  ( th e  wo rk  mo u n t in g  f ac e  

P )  b y s uc k i ng  a i r  t h ro ug h  th e  w or k  su ck in g  ho le s  1 2 g  f o r med  i n  

th e  l ow er  r e l e as e  f i l m 12 ,  t he  w or k  d ra wi ng  h o l e s  6c  an d  t he  

wo rk  d ra w in g  pa t hs  6 d  c o mmu n ic a te d  wi th  th e  w or k  d r aw in g  

ho le s  6c .  

No te  t ha t ,  t he  lo ad e r  2 0  ma y h av e  a  su ck in g  p ad  f o r  

su ck in g  a nd  ho ld in g  th e  w or k  W.  In  t he  p r e s en t  e m bo d i me n t ,  

t h e  wo r k  W i s  co nv e ye d  in to  t h e  mo l d i ng  d ie  s e t  1  a f t e r  

su pp l yi n g  th e  r e s i n  2 4  on to  t he  w or k  W,  bu t  th e  wo rk  W a n d  t he  

r e s i n  24  ma y b e  s ep a r a t e l y  s u pp l i e d .  

As  sh o wn  in  F i g .  10 ,  t he  o f f - lo ad e r  2 1  s uc ks  an d  t a ke s  

ou t  t he  mol de d  p r od uc t  2 5  f r o m t h e  o pe ne d  mo l d i ng  d i e  se t  1  

a f t e r  c o mp le t i ng  th e  mo ld in g  op e r a t i o n .  T he  o f f - l o ad e r  2 1  i s  

co r r ec t l y  p o s i t i on ed ,  w i t h  r e sp ec t  t o  t he  w or k  mo u n t i ng  se c t i on  

o f  t he  lo we r  d i e  2 ,  b y  t he  l o we r  lo ck  b l oc ks  1 9 .  I n  t he  

o f f - lo ad e r  21 ,  a  p lu ra l i t y  o f  s uc k i n g  h o l e s  2 1a  a r e  o pe ne d  i n  a  
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su r f ac e  f ac in g  th e  mo l de d  p ro d uc t  2 5 ,  an d  a  s u ck in g  p a t h  2 1 b  i s  

co mmu n i ca te d  wi t h  th e  su ck in g  h o l e s  2 1a .    

As  sh o wn in  F ig .  9 A ,  b y l i f t i n g  t he  o f f - lo ad e r  21  h o l d in g  

th e  mo ld ed  p ro d u c t  2 5  up wa rd ,  t e n s i on  i s  ap p l i e d  to  th e  lo w er  

r e l ea se  f i l m  12  s t i ck in g  o n  t he  mo ld ed  p ro d uc t  2 5 .  I n  th i s  s t a t e ,  

t h e  pe e l in g  ba r s  2 2 ,  w h i ch  c an  b e  m ov ed  p a r a l l e l  t o  t he  w or k  W,  

a re  mo ve d  c l os e  to  e ac h  o t he r,  a s  sh ow n in  F i g .  9 B ,  so  a s  to  

pe e l  t he  l ow er  r e l ea se  f i l m  22  f ro m  t he  mol de d  p r o du c t  2 5 .  

No te  t ha t ,  t h e  up p e r  r e l ea se  f i l m  1 8  s t i ck in g  o n  an  up pe r  

f ace  o f  th e  mol de d  p ro du c t  2 5  i s  pe e l ed  f r o m t he  mo ld ed  

p r od uc t  25  b y,  f o r  e xa mp l e ,  ro t a t i n g  t he  f ee d  ro l l  1 2 a  a nd  t he  

co l l ec t i ng  r o l l  1 8a  ( se e  F ig .  1 )  i n  t he  wi nd in g  d i r e c t io ns  

(o pp os i t e  d i r ec t i o ns )  a nd  a pp l yi n g  t e ns io n .  I f  i t  i s  d i f f i cu l t  t o  

r e mo ve  t he  up pe r  r e l e as e  f i l m  18  b y th i s  a c t io n ,  t h e  p ee l i ng  

ba r s  2 2  ma y b e  p r ov id ed  to  t he  up p e r  d i e  3  a s  we l l  a s  t he  lo we r  

d i e  2 .  

Ne x t ,  an  e x a mp le  o f  t he  me t ho d  o f  th e  p r e s en t  in ve n t i on  

wi l l  b e  ex p l a i ne d  wi th  r e f e r en ce  t o  F i gs .  1 - 10 .  

As  s ho w n in  F ig .  1 ,  t he  l ow er  r e l ea se  f i l m  12  c ov e r s  th e  

lo we r  c l a mp i ng  f a ce  o f  t he  op en e d  mo ld in g  d i e  se t  1 .  A s  sh o w n  

in  F ig .  4 A ,  t he  l o we r  r e l ea se  f i l m  12  i s  s u c ke d  an d  he ld ,  a n d  

th e  up pe r  r e l ea s e  f i l m  18 ,  wh ic h  co ve r s  t he  u pp e r  c l a mp in g  

f ace  i nc l ud in g  t he  c a v i t y  c o nc av e  s ec t i on  4 ,  i s  a l so  s uc ke d  a nd  

he ld .  T he  lo w er  r e l e as e  f i l m  1 2 ,  wh ic h  c o ve r s  th e  w or k  

mo un t i n g  f ac e  P,  i s  he ld  b y s uc k i n g  t h r ou g h  t he  f i l m  s uc k in g  

ho le s  6 a  o f  th e  l ow er  b l oc k  6  a n d  th e  f i l m  su ck in g  ho le s  8a 1  

an d  8 a2  o f  t h e  l ow er  c l a mpe r  8 .  Th e  u pp e r  r e l e as e  f i l m  1 8 ,  

wh ic h  c ov e r s  t he  ca v i t y  c o nc av e  s e c t i o n  4 ,  i s  he ld  b y  s u c k i ng  

th ro ug h  t h e  f i l m  su ck in g  ho le s  1 6a 1  a nd  1 6a 2  o f  th e  u p pe r  
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c la mp e r  16 .   

Af t e r  t h e  l ow er  r e l e a se  f i l m  1 2 ,  w h i ch  c ov e r s  t he  l ow er  

c l a mp i ng  f ac e ,  i s  su ck ed  a nd  h e l d ,  t h e  wo rk  s uc k i ng  ho le s  12 g  

an d  t he  d ra w in g  ho le s  1 2h  a r e  bo r ed  i n  t he  lo we r  r e l e a se  f i l m  

12 ,  b y t he  h o l e - f o r min g  j ig  2 3 ,  a s  sh ow n in  F i g s .  4 A -5 A.  

Na me l y,  a s  s ho wn  i n  F ig .  4 A,  f i r s t l y  t h e  h o l e - f o r mi n g  j i g  2 3  i s  

co r r ec t l y  p o s i t i o n ed  w i t h  r e s pe c t  t o  t he  l ow er  b l oc k  6 ,  an d  th en  

th e  h o l e - f o r min g  j i g  2 3  i s  mov e d  d ow nw ar d ,  a s  s ho wn  in  F i g .  

4B ,  s o  a s  t o  r e s p ec t i ve l y in se r t  t h e  n ee d l e s  2 3  i n t o  th e  wo rk  

d r aw in g  ho le s  6 c  an d  t he  p re s s u r e  r ed uc t i on  h o l e s  6e .  Wi t h  th i s  

ac t i on ,  a s  s ho w n  i n  F ig .  5 A,  t he  wo r k  s uc k i ng  h o l e s  1 2g  an d  t he  

d r aw in g  h o l e s  1 2h  a re  bo re d  i n  t h e  l ow er  r e l e as e  f i l m  12  wh ic h  

ha s  be e n  su p p l i e d  t o  t he  mo ld in g  d ie  s e t  1 .  I n  t h i s  c a s e ,  e dg es  

o f  t he  w or k  su ck i ng  h o l e s  1 2g  o f  t he  l ow er  r e l ea se  f i l m  12  a re  

su ck ed  t ow ar d  t h e  wo rk  d ra wi n g  ho le s  6c  a nd  d ra wn  a lo ng  

in ne r  c i r c u mf e re n t i a l  f a ce s  o f  th e  wo rk  d r aw in g  ho le s  6c .  

Th e r e f o r e ,  t h e  w o rk  d ra w in g  h o l e s  6c  a re  no t  c lo se d ,  so  th a t  t h e  

wo rk s  W c a n  be  s ec ur e l y  s uc ke d  t h r ou g h  t h e  w or k  d r aw i ng  

ho le s  6c  a nd  s ec u re l y  h e l d .  

Ne x t ,  a s  s ho wn  i n  F ig .  5 B ,  th e  w or k  W,  o n  w hi ch  t he  

r e s i n  24  ha s  b e en  s up p l i ed ,  i s  t r a n s f e r r e d  on t o  t he  wo rk  

mo un t i n g  f ace  P o f  the  lo we r  b lo ck  6  i n  a  s t a t e  w he re  th e  o u t e r  

pe r i ph e r y o f  t h e  wo rk  W i s  c hu c ke d  b y t he  ch uc k i ng  h an d  2 0a  

o f  th e  l oa de r  2 0 .  A s  s ho w n i n  F i g .  6 A ,  t h e  l oa de r  2 0  i s  

co r r ec t l y  p o s i t i o ne d ,  i n  th e  mo ld in g  d i e  se t  1 ,  b y  t h e  lo ck  

b l oc ks  1 9  o f  th e  lo we r  b l oc k  6 ,  an d  t he n  th e  wo rk  W,  w ho se  

pe r i ph e r y i s  b e i ng  gu id ed  b y t he  gu id e  me mb e r  1 0 ,  i s  

t r a n s f e r r e d .  T he  wo rk  W i s  su ck ed ,  t h ro ug h  t he  wo r k  su c k i ng  

ho le s  1 2g  f o r me d  i n  th e  l ow er  r e l ea se  f i l m  1 2  an d  t he  wo rk  
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dr aw in g  ho le s  6c  co m mu ni ca te d  w i t h  t he  w or k  su c k i ng  h o l e s  

12 g ,  a nd  he ld .  A t  th a t  t i me ,  t he  gu id e  me mb er  1 0  i s  b i a s ed  b y  

th e  s p r in gs  11  a n d  p ro je c t ed  f r o m th e  w or k  mo un t i n g  f ac e  P.  

Fu r t he r,  a i r  i n  th e  mol d in g  d ie  s e t  1  i s  s uc ke d  th r ou gh  t he  

d r aw in g  ho le s  12 h ,  w h i ch  a r e  f o r med  in  t he  lo w er  r e l ea s e  f i l m  

12  w i t h  t he  wo rk  s uc k i n g  ho le s  1 2g ,  t h e  p re s s u r e  r e du c t io n  

ho le s  6 e ,  wh ic h  a re  c o mmu n i ca t e d  wi th  t h e  d ra wi n g  ho le s  1 2h ,  

an d  t he  p re s s u r e  r e du c t io n  pa th  6 f  co m mu ni ca te d  wi th  t he  

p r e s su re  r ed uc t i o n  ho le s  6e .  

Ne x t ,  t h e  mo ld in g  d i e  se t  1  i s  c l os e d  t o  c l a mp  th e  wo rk  W 

to ge th e r  w i th  th e  r e s i n  2 4 ,  an d  t he n  t he  wo rk  W a n d  t h e  r e s i n  

24  a r e  p re s s u r i z e d  a nd  he a t e d  in  t he  c a v i t y  c o nc av e  sec t i o n  4 .  

B y u n i f o r ml y d r i v i ng  ea c h  o f  th e  ba l l  be a r in g  sc re ws  1 06  t he  

p r e s c r ib ed  a mo un t ,  t h e  lo we r  d i e  2  i s  mo ve d  up wa rd ,  w i th  

ma in ta in in g  t he  l ow er  d i e  2  p a r a l l e l  t o  th e  u pp e r  d i e  3 ,  s o  a s  t o  

b r in g  t he  l ow er  c l a mpe r  8  i n t o  c on t ac t  w i th  th e  u pp e r  c l a mpe r  

16  an d  b r in g  th e  ou te r  pe r i ph e r y o f  th e  lo we r  b l o ck  6  in to  

co n t ac t  w i t h  t he  p ro je c t in g  s ec t i on  16 a .  A t  t ha t  t i me ,  t he  g u i d e  

me mb er  1 0  i s  r e t r ac t e d  in to  t he  l ow er  b lo ck  6  a ga in s t  e l a s t i c i t y  

o f  th e  s p r in gs  11 .  B y e mpl o yi n g  th e  mo va b l e  g u id e  me mbe r  1 0 ,  

a  s ha p e  o f  a  r e s i n - mo ld ed  p a r t  i s  n o t  l i mi t ed  b y  a  w or k  

po s i t i on in g  me c h an i s m.  

B y c l os in g  t he  ca v i t y  c o nc av e  s ec t i on  4 ,  a  de co mp re s se d  

sp ac e  c an  b e  f o r m ed  th e r e i n .  To  f o r m t he  d ec o mp re ss ed  sp ac e ,  

a i r  i n  t he  ca v i t y  c on ca ve  se c t io n  4  i s  d i s ch a rge d  t h r o ug h  a n  a i r  

ve n t ,  w h i ch  i s  f o r med  be tw ee n  t he  u pp e r  r e l e as e  f i l m  1 8  an d  

th e  lo we r  r e l e as e  f i l m  12 ,  t he  p r e s su re  r ed uc t i on  ho le s  6e ,  

wh ic h  a r e  c o mmu ni ca te d  wi t h  th e  d r aw in g  h o l e s  1 2 h ,  a nd  th e  

p r e s su re  r ed uc t i o n  pa th  6 f ,  w h i ch  i s  co mmu n i ca te d  w i t h  th e  
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dr aw in g  ho le s  1 2 h .  

In  a  s t a t e  s ho wn  in  F i g .  7 A ,  th e  l ow er  d i e  3  i s  f u r th e r  

mo ve d  u p wa rd ,  a nd  th e  c av i t y  c o n ca ve  se c t io n  4  i s  f i l l e d  wi th  

th e  r e s i n  2 4 .  Fo r mi ng  th e  r e s i n - mo ld ed  p a r t  ( pa ck ag e )  h av in g  a  

de s i gn ed  th i c kn es s  i s  co mp l e t ed .  I n  th i s  s t a t e ,  t h e  r e s in  24  i s  

he a t ed  a nd  c u r ed .  

Ne x t ,  t h e  u pp e r  r e l ea se  f i l m  1 8 ,  w h i ch  a r e  su ck ed  

th ro ug h  t h e  f i l m  su ck in g  ho le s  1 6a 1  a nd  1 6a 2  o f  th e  u p pe r  

c l a mp e r  1 6  an d  h e l d  o n  th e  u pp e r  c l a mp i ng  f ace ,  i s  r e l e as ed  

f ro m th e  s uc t i on ,  an d  t he n  t he  mo ld in g  d ie  se t  1  i s  o pe n e d .  A t  

th a t  t i me ,  th e  s uc t i on  th ro u gh  th e  d r aw in g  ho le s  1 2 h  a nd  t he  

p r e s su re  r e d uc t i o n  h o l e s  6 e  i s  s t o p pe d .  N ex t ,  a s  s ho wn i n  F i g .  

7B ,  th e  lo w er  d i e  2  i s  mo ve d  do wn wa rd ,  s o  th a t  t h e  up pe r  

r e l ea se  f i l m  18 ,  wh ic h  h as  b ee n  s tu ck  o n  t he  up pe r  c l a mp i ng  

f ace ,  i s  pe e l ed  f ro m t he  u pp e r  c l a mp in g  f a ce  b y m ov in g  th e  

mo ld ed  p ro d uc t  2 5 ,  o n  wh ic h  th e  up pe r  r e l ea se  f i l m  1 8  ha s  bee n  

s t uc k  b y t h e  cu re d  r e s i n  2 4 ,  d ow n wa rd .  Ten s i o n  i s  ap p l i e d  to  

th e  u pp e r  r e l e as e  f i l m  18 ,  b y  r o t a t i ng  th e  f ee d  r o l l  1 8a  a n d  t he  

co l l ec t i ng  r o l l  1 8 b  ( s ee  F i g .  1 )  f o r  r e wi nd in g  t he  up p e r  r e l ea se  

f i l m  18 ,  i n  a  s t a t e  wh er e  t he  mo ld in g  d ie  s e t  1  i s  o pe n ed  a n d  t he  

wo rk  W i s  s u ck ed  an d  he ld  o n  th e  wo rk  mou n t i ng  f a ce  P o f  t he  

lo we r  d i e  3  ( th e  l ow er  r e l ea se  f i l m  12 ) .  B y a pp l yi n g  t he  t en s i on ,  

t h e  u pp e r  r e l e a s e  f i l m  1 8  ca n  b e  pe e l ed  f r o m t he  mo ld ed  

p r od uc t  25  a s  s ho wn  i n  F i g .  8 A .  

Ne x t ,  a s  s ho w n  i n  F ig .  8 B ,  th e  o f f - lo ad e r  21  en te r s  t he  

mo ld in g  d i e  se t  1 ,  w h i c h  h as  b ee n  op en e d ,  so  a s  t o  su ck  a nd  

t a ke  o u t  t he  mo l de d  p r od uc t  2 5 .  A t  t ha t  t i me ,  t h e  su c t io n  

th ro ug h  t he  f i l m  su ck in g  h o le s  6 a ,  8a 1  a nd  8 a2  o f  th e  l ow er  

c l a mp i ng  f a ce  a nd  th e  w or k  s u ck in g  h o l e s  12 g  h as  be en  



29 

 

pr ev io us l y s to p pe d .  A s  sh o wn  i n  F ig .  9 A ,  th e  mo l de d  p r od uc t  

25  i s  s uc ke d  an d  l i f t e d  f r o m t he  w or k  mo un t i ng  f ac e  P,  b y t he  

o f f - lo ad e r  21 ,  i n  th e  s t a t e  w he re  th e  r e l ea se  f i l m  c o ve r i ng  th e  

wo rk  mo un t i n g  f a ce  P i s  s tu ck  on  th e  mo l de d  p r o du c t  2 5 .  B y 

mo vi ng  th e  o f f - l oa de r  2 1  u pw ar d  wi th  su ck in g  t h e  mo l de d  

p r od uc t  25  t h ro u gh  t he  s uc k i n g  h o l e s  2 1a ,  t h e  l ow er  r e l e a se  

f i l m 1 2  s t i c k i ng  o n  t he  mo ld ed  p ro d uc t  2 5  i s  l i f t e d  up wa rd .  Th e  

gu id e  me mb er  1 0  i s  p r o jec te d  ag a in  f r o m t he  w or k  mo u n t in g  

f ace  P b y t h e  e l a s t i c i t y  o f  th e  sp r i n gs  11  ( s ee  F ig .  1 ) .  

As  sh ow n  i n  F ig .  9 B ,  t he  pa i r  o f  p ee l i ng  ba r s  22  a re  

mo ve d  c l os e  to  e a ch  o th e r  u nd e r  t he  mol de d  p r od uc t  2 5 ,  a nd  t he  

pe e l in g  b a r s  22  a re  i n s e r t e d  i n t o  sp ac es  be t we en  th e  l ow er  

r e l ea se  f i l m  1 2  a nd  t he  mo l de d  p r od uc t  25  s o  th a t  t h e  l o we r  

r e l ea se  f i l m  1 2  ca n  be  p ee le d  f r o m th e  mo ld ed  p r od u c t  2 5 .  

As  s ho wn  i n  F i g .  10 ,  t he  mol de d  p r od uc t  25 ,  f ro m w hi ch  

th e  l ow er  r e l ea se  f i l m 1 2  h as  b ee n  r e mov ed ,  i s  su c ke d  an d  he ld  

b y t he  o f f - l o ad e r  2 1  an d  c on ve ye d  to  t he  f o l l ow in g  p r oc es s  

s t ag e .   

In  th e  ab ov e  de s c r i b ed  r e s i n  mo l d in g  me th od  a nd  r e s in  

mo ld in g  a pp a r a t u s ,  t he  w or k  W i s  s uc ke d  th ro u gh  th e  wo rk  

su ck in g  ho le s  1 2 g  o f  t h e  l ow er  r e l ea s e  f i l m  1 2 ,  wh ic h  c ov e r s  

th e  lo w er  c l a mp i n g  f a ce  an d  w hi ch  i s  s u ck ed  a n d  h e l d  th e r e on ,  

an d  h e l d  on  t he  l ow er  c l a mp in g  f a ce ,  a nd  a  ga p  be t we en  t he  

lo we r  s id e  f a ce  o f  th e  w or k  W an d  t he  lo we r  c l a mp i ng  f ac e  i s  

f i l l e d  wi th  t he  lo we r  r e l ea se  f i l m  1 2  w i t ho u t  c l a mp in g  t he  ou te r  

pe r i ph e r y o f  t he  w or k  W,  s o  th a t  i nv as io n  o f  t he  r e s in  24  c an  b e  

p r ev en te d .  T he  w or k  W ca n  be  r e s in - mol de d ,  i n  a  s t a t e  w he re  

th e  w or k  W i s  p os i t io ne d  a n d  h e l d  o n  t he  l ow er  c l a mp in g  f ac e ,  

w i th ou t  c o n t a min a t i n g  t he  lo we r  s i de  f a ce  o f  th e  w o rk  W a nd  
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t h e  lo we r  c l a mpi n g  f a ce  w i t h  r e s i n  24 .   

Ev en  i f  t he  ou te r  pe r i ph e r y o f  th e  wo rk  W of  t he  mo ld ed  

p r od uc t  25  i s  r e s i n - mo ld ed ,  t h e  p e e l i n g  b a r s  22  a r e  mo ve d  in  

th e  s t a t e  w he re  th e  mo l d i ng  d i e  se t  1  i s  op en ed  an d  t he  t en s i o n  

i s  ap p l i e d  to  th e  l ow er  r e l e as e  f i l m  12  s t i c k in g  o n  th e  mol de d  

p r od uc t  25 ,  so  t h a t  t he  l ow er  r e l ea se  f i l m  12  c an  b e  s ec ur e l y  

pe e l ed  a nd  t he  p e e l i n g  ac t i on  c an  b e  pe r f o r me d  s t ab l y.    

No te  t ha t ,  i n  t h e  mo ld ed  p r od u c t  2 5 ,  t he  w o rk  W 

in c l ud in g  t he  o u t e r  p e r ip he r y a re  r e s i n - mo ld ed ,  s o  th e  ou te r  

pe r i ph e r y o f  th e  wo rk  W a nd  a  m ar k i ng  sec t i o n  ( e .g . ,  l i n ea r  

se c t io n ,  n o tc h )  t h e re o f ,  w h i ch  i s  u s ed  i n  f o l lo wi ng  s t ep s  ( e .g . ,  

f o r min g  r ed i s t r i b u t io n  l a ye r s ,  f o r m in g  b u mp s)  pe r f o r me d  a f t e r  

t h e  r e s in  mo l d i ng  s t ep ,  a r e  co ve re d  wi th  th e  r e s i n  2 4 .  Th e r e f o r e ,  

t h e  po s i t i on  o f  t h e  wo rk  W ca nn o t  be  c onf i r med  on  t he  b as i s  o f  

th e  o u t e r  pe r i ph e r y  t h e re o f .  T hu s ,  f o r  e x a mpl e ,  an  en e rg y w a ve  

( e . g . ,  v i s i b l e  r a y,  i n f r a - r e d  r a y)  i s  r a d i a t ed  to wa r d  th e  o u t e r  

pe r i ph e r y a n d  t he  mar k i n g  se c t io n  r e l a t i ng  t o  t he  e x po se d  s id e  

o f  t he  w o r k  W s o  a s  to  r e co gn iz e  th e  s ha pe  o f  t he  mo ld ed  

p r od uc t  25 .  Th en ,  t he  p o s i t i on  ( d i s p l ac e men t )  o f  t he  o u t e r  

pe r i ph e r y o f  t he  wo rk  W w i t h  r e s p ec t  t o  th e  ou te r  p e r i p he r y o f  

th e  mo ld ed  p r od uc t  25  i s  ca l c u l a t e d  an d  s t o r ed  a s  a  da tu m  

co r r e s po nd in g  t o  th e  mo ld ed  p r od u c t  2 5 ,  s o  th a t  t he  po s i t i on  o f  

th e  o u t e r  pe r i p he r y  o f  t he  w or k  W ca n  b e  c a l cu la t e d ,  f ro m th e  

ou te r  sh a pe  o f  t h e  mo l de d  p r o du c t  2 5 ,  b y u s in g  o f  sa id  d a t u m 

an d  t he  mo l de d  p ro du c t  25 ca n  be  co r r ec t l y  p os i t io n ed  in  sa id  

f o l l ow in g  s t e p s .  In  ca se  th a t  i t  i s  d i f f i cu l t  t o  co nf i r m t he  

ma rk in g  se c t io n ,  t h e  r e s i n  24  co ve r i ng  t he  ou te r  pe r i ph e r y  

( i nc lu d i ng  t he  ma rk in g  se c t i on )  o f  th e  w or k  W ma y b e  

su b l i ma t ed ,  b y  l a s e r  me an s ,  so  a s  t o  ex po se  th e  o u t e r  p e r i p he r y.  



31 

 

Th er e f o r e ,  i n  th e  p re se n t  e mbo d i men t ,  ev en  i f  t h e  o u t e r  

pe r i ph e r y o f  t he  wo rk  W i s  n o t  e xp os ed ,  t h e  mo l de d  p r od uc t  25  

ca n  b e  co r r ec t l y  po s i t i on ed  i n  s a i d  f o l l ow i ng  s t ep s .  No te  th a t ,  

t h e  w or k  W ca n  b e  r e s i n - mo l de d ,  i n  a  s t a t e  w he re  th e  wo rk  W i s  

c l a mp e d  b y  p re s s i ng  p i n  ( no t  s ho wn )  f ac in g  t h e  ma r k i ng  

se c t io n  i n  th e  u pp e r  b lo ck  14 .  I n  t h i s  ca se ,  t he  ma rk in g  se c t io n  

i s  e xp os ed  o n  th e  up pe r  s i de  o f  th e  wo rk  W.  Th u s ,  i t  i s  ea s y t o  

co nf i r m th e  ma r k i ng  s ec t i on  i n  f o l l ow in g  s t ep s .  

Ne x t ,  a no th e r  ex a mp le  o f  t h e  h o le - f o r mi ng  j i g  2 3  w i l l  be  

ex p l a i ne d  wi th  r e f e re nce  t o  F ig .  11 .  

Th e  h o l e - f o r mi ng  j i g  2 3  ha s  a  s t r i pp e r.  C o ncr e t e l y,  t h e  

ho le - f o r mi ng  j ig  23  h as  a  g u i de  p l a t e  2 3 d ,  w h i ch  i s  su sp en de d  

f ro m th e  ma i n  bo d y s ec t i on  23 a  b y s p r in gs  23 e .  T he  g u i de  p l a t e  

23 d  h as  th ro u gh - ho le s  2 3 f ,  t h r o ug h  w hi ch  th e  nee d l e s  23 c  c an  

pe ne t r a t e ,  a nd  gu id e  c yl i nd e r s  2 3g ,  w h ic h  a r e  ex te nd ed  

do wn wa r d  so  a s  t o  gu id e  th e  ne ed l e s  2 3c .   

Th e  h o l e - f o r min g  j i g  2 3  i s  c o r re c t l y  p o s i t i on ed  wi th  

r e sp ec t  t o  th e  lo we r  b l oc k  6 ,  an d  t he n  t he  ma i n  b od y s e c t i on  

23 a  i s  mo v ed  do w nw ar d  s o  a s  t o  p re s s  th e  l ow er  r e l ea s e  f i l m  1 2  

b y t he  g u i de  c y l i nd e r s  23 g  o f  th e  gu id e  p l a t e  23 d .  Th e  ma in  

bo d y se c t io n  23 a  i s  f u r t he r  mov e d  do wn wa r d  u n t i l  t he  ne ed le s  

23 c  o f  th e  h o l e - f o r min g  j ig  2 3  r e s pe c t iv e l y e n t e r  t he  wo rk  

d r aw in g  ho le s  6c  op en ed  i n  th e  wo rk  mo u n t in g  f a ce  P an d  th e  

p r e s su re  r e d uc t i o n  h o l e s  6 e .  B y t h i s  ac t i on ,  t h e  w o r k  s uc k i n g  

ho le s  12 g  an d  th e  d r a wi ng  h o l e s  1 2h  a re  f o r me d  in  th e  l o we r  

r e l ea se  f i l m  1 2  se t  i n  t he  mol d in g  d ie  s e t  1 .  A t  t ha t  t i me ,  ed g e s  

o f  t he  h o l e s  to  b e  f o r med  a re  p r e s s ed  b y  t he  g u i de  c yl i n de r s  

23 g ,  s o  t ha t  s l ac k  an d  b r ea k  o f  th e  ed ge s  o f  t he  w or k  s uc k in g  

ho le s  1 2 g  a nd  t he  d r aw in g  ho le s  12 h  ca n  be  p r ev en te d .  Fu r t he r,  
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t h e  ho le s  ca n  b e  f o r med  w i t h ou t  e x t en d i ng  t he  lo w er  r e l e a se  

f i l m  12  an d  p ee l in g  o f f  t h e  lo w e r  r e l e as e  f i l m  1 2  f ro m t h e  

lo we r  c l a mp i ng  f ace ,  wh ic h  a re  ca us ed  b y d ra wi ng  th e  l ow er  

r e l ea se  f i l m  1 2  w he n  th e  ne ed le s  2 3  a r e  pu l l ed  o u t .   

Ne x t ,  a no th e r  pe e l i n g  me a ns  wi l l  b e  e xp la in ed  w i t h  

r e f e r en ce  t o  F ig s .  1 2 A a nd  1 2 B.  

In  F i g .  1 2 A ,  th e  o f f - loa de r  2 1  su ck s  t he  w or k  W t h ro ug h  

th e  s uc k in g  h o le s  21 a  an d  c h uc ks  th e  o u t e r  p e r ip he r y o f  t he  

wo rk  W b y a  c hu ck in g  ha n d  21 c  s o  a s  to  p re ve n t  t he  w or k  W 

f ro m f a l l in g  d o w n .  Th e  o f f - l oa de r  21  ha s  t he  pe e l i ng  ba r s  22  

an d  pe e l in g  ch uc k s  26  a c t in g  a s  t he  pe e l in g  me an s .  Th e  pe e l in g  

ch uc ks  26  a re  mo ve d  u pw ar d  a nd  d ow nw ar d  w i t h  c h uc k i ng  th e  

up s t r e a m s id e  o f  t he  lo we r  r e l ea s e  f i l m  1 2  an d  t he  d o wn s t r e a m 

s i de  th e r eo f .  F or  ex a mpl e ,  a  pa i r  o f  ha nd s ,  e ac h  o f  wh ic h  

c l a mp s  th e  lo w er  r e l ea se  f i l m  12  f ro m t he  u p pe r  s i d e  an d  t he  

lo we r  s i de ,  a r e  l oc a t ed  o u t s i de  o f  th e  mo l d i ng  d ie  se t  1  f o r  

s t an db y;  t he  pa i r  o f  ha n ds  a r e  mo v ed  to  e n t e r  t he  m ol d i ng  d ie  

se t  1  f o r  c l a mp i n g  th e  l ow er  r e l e a se  f i l m  1 2 .  B y p r ov id in g  a  

d r iv in g  mec ha n i s m f o r  mo v i ng  th e  p a i r  o f  h an ds  up wa rd  a n d  

do wn wa r d ,  t h e  l o we r  r e l ea se  f i l m  1 2  c an  be  c l a mpe d  an d  mov ed  

up wa rd  a s  sh o w n  in  F ig .  12 A .  

In  F i g .  1 2 A ,  t he  l ow er  r e l e as e  f i l m  12  co ve r i ng  t he  w or k  

mo un t i n g  f a ce  P i s  l i f t ed  f ro m t he  wo rk  mo un t i ng  f a ce  P b y t h e  

o f f - lo ad e r  21  ho l d i ng  th e  mol d ed  p ro du c t  25 .  A t  t ha t  t i me ,  t he  

pe e l in g  ch uc ks  2 6 ,  wh ic h  ha ve  b ee n  mov ed  t o  th e  bo t h  s i de s  o f  

th e  lo we r  r e l e as e  f i l m  1 2 ,  c hu ck  t h e  l o we r  r e l e as e  f i l m  1 2 .   

    Ne x t ,  a s  sh o wn in  F i g .  1 2 B ,  th e  p ee l i ng  ch uc ks  26  a r e  

mo ve d  d o wn wa rd  so  a s  to  ap p l y  t en s i on  to  th e  l o w er  r e l ea se  

f i l m 1 2 .  Th e r e f o r e ,  t h e  r e l ea s e  f i l m  12  i s  pe e l ed  f r o m  th e  ou te r  
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pe r i ph e r y  o f  th e  mo ld ed  p r od uc t  2 5 ,  a n d  th e  c hu ck i ng  ha nd  21 c  

i s  i n s e r t e d  i n t o  s pa ce s  be t we en  t h e  lo we r  r e l ea se  f i l m  12  a nd  

th e  mo ld ed  p r od u c t  2 5  so  a s  to  c hu ck  t he  mol de d  p ro du c t  2 5 .  

     I n  t he  s t a t e  wh er e  t en s i on  i s  a pp l i ed  to  th e  lo w e r  r e l e as e  

f i l m 1 2 ,  t he  pe e l i ng  b a r s  2 2  a r e  mov ed  u nd e r  t h e  mo ld ed  

p r od uc t  25 ,  so  t h a t  t he  l ow er  r e l ea se  f i l m  25  c an  b e  s ec ur e l y  

r e mo ve d  f ro m t he  mo ld ed  p r od uc t  25 .  N o t e  t ha t ,  i f  t h e  lo w er  

r e l ea se  f i l m  12  c an  b e  r e mo ve d  b y  o n l y  t he  pe e l in g  ch uc ks  26  

acc o rd in g  t o ,  f o r  ex a mpl e ,  a  t yp e  o f  th e  r e s i n  2 4 ,  t h e  pe e l in g  

ba r s  2 2  ne ed  n o t  be  u se d .   

Th e  o f f - lo ad e r  2 1  ma y h a ve  a  s u ck in g  pa d  f o r  su ck in g  

an d  ho ld in g  t he  w or k  W so  a s  t o  l i f t  t h e  wo rk  W f r o m th e  wo rk  

mo un t i n g  f ac e  P.  In  th i s  c a s e ,  p re f e ra b l y a  p r od uc t  r ec e i v in g  

t a b l e  (n o t  s ho w n)  i s  i n se r t ed  u n de r  t he  l ow er  r e l ea s e  f i l m  1 2  

wh en  t he  bo th  s i d es  o f  th e  l ow er  r e l ea s e  f i l m  12 ,  i n  th e  wi d t h  

d i r e c t io n ,  a r e  c h uc ke d  b y  t he  pe e l i ng   ch uc k s  2 6  an d  mov ed  

do wn wa r d .  T he  p ro du c t  r ec e i v i ng  t a b l e  p r ev en t s  t h e  mo ld ed  

p r od uc t  2 5  f r o m f a l l i ng  f r o m t he  o f f - lo ad e r  21  w he n  th e  l ow er  

r e l ea se  f i l m  1 2  i s  p ee le d  f r o m t he  mo ld ed  p ro d uc t  2 5 .  

A f u r th e r  e xa mp l e  o f  t he  pe e l in g  me an s  w i l l  b e  ex p l a i ne d  

wi th  r e f e r en ce  t o  F i g .  1 3 .  

Wh en  t he  o f f - lo ad e r  2 1  su ck s  a nd  h o l ds  th e  mo ld ed  

p r od uc t  25 ,  t h e  su c t i o n  th ro ug h  th e  wo rk  d r a wi ng  h o l e s  6 c  a n d  

th e  p r e s s u r e  r e du c t i o n  h o l e s  6 e  i n  th e  lo w er  c l a mp i ng  f ac e  i s  

s t op pe d .  A nd  t he n ,  t h e  o f f - lo ad e r  21  ma y b e  mo v ed  up w ar d  

wi th  ma i n t a i n i ng  th e  su c t io n  o f  th e  l o wer  r e l ea s e  f i l m  12  

th ro ug h  t he  f i l m  su ck in g  h o l e s  6 a ,  8a 1  a nd  8a 2 .  In  th i s  ca se ,  

t h e  l o we r  r e l e as e  f i l m  1 2 ,  w h i ch  ha s  b ee n  a d he r ed  o n  th e  

mo ld ed  p ro d uc t  2 5  wi th  a dh es iv e  f o rc e  g re a t e r  t ha n  s u ck in g  
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f o rc e  t h r ou g h  t he  lo we r  b l oc k  6 ,  i s  l i f t ed  t og e t he r  w i th  t he  

mo ld ed  p r od uc t  2 5 ,  a nd  th e  lo we r  r e l e a se  f i l m  1 2  i s  s uc ke d  an d  

d r aw n  in to  t he  g ro ov e  co m mu ni ca te d  wi th  t he  f i l m  su ck in g  

ho le s  8 a1  o f  t he  l ow er  c l a mpe r  8 .  T he re f o re ,  t en s i on  i s  ap p l i e d  

to  th e  l ow er  r e l e a se  f i l m 12  s t i ck in g  o n  t he  mo l de d  p ro du c t  25 .  

In  th i s  s t a t e ,  t he  pe e l in g  b a r s  22  a re  mo ve d  un de r  t he  mo l de d  

p r od uc t  25  s o  a s  to  p ee l  t h e  l o we r  r e l ea se  f i l m  12  f ro m t he  

mo ld ed  p ro d uc t  2 5 .   

Ne x t ,  an o t he r  e mb od i men t  o f  th e  r e s in  mol d i n g  ap pa ra tu s  

wi l l  b e  ex p l a i ne d  wi th  r e f e r en ce  t o  F i gs .  1 4 A -1 7B .  In  t he  

p r e s en t  e mb od i me n t ,  a s  s h ow n i n  F i gs .  14 A -1 5 ,  t he  s t ru c t u r e  o f  

th e  d i e s  2  a nd  3  i s  i n v e r t e d  wi th  r e s pe c t  t o  t h a t  s ho wn  in  F i g .  1 .  

Th e  u pp e r  r e l e as e  f i l m 18  i s  a n  e l on ga te d  f i l m  wo u nd  on  t he  

f eed  r o l l e r  1 8a  a nd  t h e  co l l ec t i n g  r o l l e r  1 8b ,  b u t  t h e  lo w er  

r e l ea se  f i l m  1 2  i s  a  r e c t an g u l a r  f i l m .  

In  F i g .  1 4 A,  th e  wo rk  W i s  s uc ke d  an d  he ld  o n  t h e  u pp e r  

d i e  3  t o ge th e r  w i t h  t he  u p pe r  r e l e as e  f i l m  1 8  co v e r i n g  t he  up p e r  

b l oc k  14 .  Th e  u pp e r  r e l e as e  f i l m  18  i s  su ck ed  t h r ou g h  th e  f i l m  

su ck in g  ho le s  14 a  a n d  s u ck in g  pa t hs  1 4b  o pe ne d  in  th e  u pp e r  

c l a mp i ng  f ace  o f  th e  u pp e r  b lo ck  1 4 .  Wo r k  su ck in g  ho le s  1 8 g  

an d  d ra wi ng  h o l e s  1 8h  a r e  f o r me d  in  th e  u pp e r  r e l e a se  f i l m 18  

b y i ns e r t i n g  th e  ne ed le s  2 3c  o f  t h e  ho le - f o r mi n g  j i g  23  in to  

wo rk  d ra wi ng  h o l e s  1 4c  a s  we l l  a s  th e  ex a mp le  s ho wn  i n  F i g .  

4A .  Th e  wo rk  W i s  su ck ed  t h r ou g h  th e  wo rk  d ra wi n g  ho le s  14 c  

an d  w or k  d ra w in g  pa th s  1 4d  o f  th e  up pe r  b lo ck  1 4  a n d  t he  wo rk  

su ck in g  h o l e s  18 g  o f  t he  up p e r  r e l ea se  f i l m  1 8 ,  s o  t ha t  t he  w or k  

W c an  b e  h e l d  o n  t he  u p pe r  c l a mp in g  f ac e  a s  s ho wn  in  F i g .  14 B.  

Fu r t he r,  a s  s ho wn  in  F ig .  15 ,  p r e s s u r e  r ed uc t i o n  h o l e s  1 4e  a r e  

op en ed  i n  t he  u pp e r  c l a mp i ng  f a ce ,  an d  p re s s u r e  r ed uc t i on  
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pa th s  14 f  a r e  r e sp ec t i ve l y c o mm un ic a t ed  w i t h  th e  p re s su re  

r e du c t io n  ho le s  1 4e .  

Th e  l o we r  r e l ea se  f i l m  1 2  i s  su ck ed  in  t he  ca v i t y  c on ca ve  

se c t io n  4 ,  w h i ch  i s  c o ns t i tu t e d  b y  t h e  l ow er  b l oc k  6  a nd  th e  

lo we r  c l a mp er  8 ,  t h ro ug h  t h e  f i l m  su ck in g  ho le s  8 a1 ,  t he  f i l m  

su ck in g  pa t hs  8 b 1  co m mu ni ca te d  wi th  t he  f i l m  s uc k i ng  h o l e s  

8a 1 ,  t he  f i l m  s u ck in g  ho le s  8a 2  an d  th e  f i l m  s uc k in g  pa th s  8b 2  

co mmu n i ca te d  w i t h  th e  f i l m  s uc k i n g  h o l e s  8 a 2 ,  a nd  he ld  i n  t he  

ca v i t y  c o nca v e  se c t io n  4 .  Th e  r e s i n  24  i s  su p p l i e d  f o r  

r e s i n - mo ld in g  th e  wo rk  W wi th  u s i n g  t he  lo we r  r e l ea s e  f i l m  1 2 .  

Th e  l oa de r  20  ho ld s  th e  w or k  W b y a  w or k  h o l de r  20 b  

f ac i ng  th e  u pp e r  c l a mp i ng  f a ce .  T he  lo we r  r e l ea se  f i l m  12 ,  o n  

wh ic h  th e  r e s i n  2 4 ,  e .g . ,  g ra nu la r  r e s in ,  l i qu id  r e s i n ,  h as  b ee n  

su pp l i ed ,  i s  s uc ke d  an d  h e l d  o n  a  b o t to m f ac e  o f  th e  lo ad e r  2 0 .  

In  t h i s  s t a t e ,  t h e  l oa de r  2 0  e n t e r s  t h e  o pe ne d  mol d i n g  d ie  se t  1  

( s ee  F i g .  14 A) .  Th e  l oa de r  2 0  i s  c o r re c t l y  p o s i t i on ed ,  w i t h  

r e sp ec t  t o  t he  u p pe r  b lo ck  1 4  a nd  th e  l ow er  b lo ck  1 6 ,  b y,  f o r  

ex a mpl e ,  t he  l oc k  b lo ck s  19  s h ow n in  F ig .  3 .  

Ne x t ,  t he  w or k  W i s  t r a ns f e r r ed  on t o  t he  u pp e r  c l a mp in g  

f ace  a n d  s uc ke d  t h r ou gh  th e  w o rk  su ck in g  h o l e s  1 8 g  s o  a s  t o  

ho ld  th e  wo rk  W th e r eo n .  T he  lo a de r  2 0  t r a ns f e r s  th e  l ow er  

r e l ea se  f i l m  12 ,  o n  w hi c h  t he  r e s i n  24  ha s  be en  su p p l i e d ,  t o  t he  

ca v i t y  c on ca ve  s ec t i on  4 ,  an d  th e  lo we r  r e l e as e  f i l m  1 2  i s  

su ck ed ,  t h r ou g h  t he  f i l m su c k i ng  h o l e s  8a 1  a n d  8 a2 ,  an d  h e l d  

( s ee  F ig .  14 B) .  

Ne x t ,  a s  s ho w n in  F ig .  15 ,  t h e  mo l d in g  d i e  se t  1  i s  c l os ed ,  

an d  th e  l ow er  d i e  2  i s  m o ve d  u pw a rd ,  un t i l  a  t h i c kn es s  o f  th e  

pa ck ag e  r e ac he s  th e  de s i g ne d  th i c kn es s ,  so  a s  t o  c l a mp  t he  

wo rk  W t og e t he r  w i th  t he  r e s i n  24 .  A n d  t he n ,  t he  r e s in  2 4  i s  
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he a t ed  a nd  c u r e d .  A t  t ha t  t i me ,  a i r  i n  t he  c av i t y  c on ca ve  

se c t io n  4  i s  d i s c ha rg ed  v ia  t he  a i r  ve n t  f o r me d  be tw ee n  th e  

up pe r  r e l e as e  f i l m  18  an d  th e  l ow er  r e l ea se  f i l m  12 ,  t he  

d r aw in g  h o l e s  18 h ,  t he  p re s s u r e  r e du c t io n  ho le s  14 e  

co mmu n i ca te d  wi th  t he  d ra w in g  h o l e s  1 8h ,  a nd  t h e  p r e s su re  

r e du c t io n  pa th s  1 4 f  c o mmu n ic a t ed  wi th  t he  p re s s u r e  r e du c t io n  

ho es  1 4e .  In  t h i s  c a se ,  t h e  up pe r  r e l ea se  f i l m  1 8  ma y b e  

r e mo ve d ,  in  t he  mo ld in g  d ie  se t  1 ,  b y  a pp l yi n g  t en s i on  b y  

su c t io n  o r  us in g  r o l l e r s  a s  w e l l  a s  t he  f o r mer  e mb od i me n t .  

S i nc e  t h e  l ow er  r e l ea se  f i l m  12  i s  t he  r ec t a ng u l a r  f i l m ,  th e  

mo ld ed  p ro d uc t  2 5  ma y b e  t ak e n  ou t  f r o m t he  mol d in g  d i e  se t  1  

an d  t he  lo we r  r e l ea se  f i l m  1 2  ma y  be  r e mo ve d  a f t e r  t h e  u pp e r  

r e l ea se  f i l m  1 8  i s  r e mo v ed  b y  a pp l y i n g  t en s i o n  b y t he  s uc t i on  

o r  u s i ng  t he  r o l l e r s .  

No te  t ha t ,  t he  l oa de r  20  t r a ns f e r s  t he  l ow er  r e l e a se  f i l m  

12 ,  o n  w hi ch  th e  r e s in  24  ha s  p re v i o us l y s u pp l i ed ,  t o  t he  l o we r  

d i e  2 .  In  so me  ca se s ,  t he  lo we r  r e l ea se  f i l m  12  ma y b e  

p r ev io us l y s uc ke d  a nd  he ld  o n  th e  l ow er  c l a mp in g  f ac e  

in c l ud in g  t he  c av i t y  c o nc av e  s ec t i on  4 ,  a nd  t he n  t h e  r e s i n  2 4  

ma y b e  s up p l i e d  i n t o  th e  c a v i t y  c on ca ve  s e c t i on  4  c o ve re d  wi th  

th e  lo we r  r e l e as e  f i l m  1 2 .  

Ne x t ,  a  f u r t he r  e mb od i me n t  o f  t he  r e s in  mo l d i ng  

ap pa ra tu s  wi l l  be  e xp la in ed  wi th  r e f e re nc e  t o  F i gs .  1 6 A a n d  

16 B.   

In  th e  p re se n t  e m bo d i me n t ,  t h e  s t r uc tu re  o f  th e  mo l d i ng  

d i e  s e t  1  i s  s i mi l a r  t o  t ha t  s ho w n i n  F i gs .  1 4 A a nd  14 B ,  b u t  bo th  

o f  t he  u pp e r  r e l ea se  f i l m  18  a nd  t h e  l o we r  r e l e as e  f i l m  1 2  a r e  

r ec t a n gu la r  f i l ms .  T he  w or k  s uc k i n g  ho le s  18 g  a nd  t he  d ra wi ng  

ho le s  18 h  ha ve  b ee n  p re v io us l y f o r med  i n  th e  up pe r  r e l ea se  
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f i l m  1 8 .  

In  F i g .  1 6 A ,  th e  lo ad e r  20  i s  c o r r ec t l y  p os i t i on ed ,  w i th  

r e sp ec t  t o  t he  u p p e r  b lo ck  1 4 ,  b y i n se r t in g  po s i t i o n i n g  p i ns  2 0 d ,  

wh ic h  a r e  p r o j ec t ed  f r o m th e  l o ad e r  2 0 ,  i n t o  p os i t io n i ng  h o l e s  

14 h  f o r me d  in  t he  up pe r  c l a mpi ng  f ace  o f  t h e  u pp e r  b l oc k  1 4 .  

Wi t h  th i s  s t r uc tu re ,  a s  sh ow n in  F i g .  1 6 B ,  th e  wo rk  s uc k i ng  

ho le s  1 8g ,  t h e  w or k  d ra wi ng  h o l e s  1 4c  an d  t h e  w o rk  d r aw in g  

pa th s  14 d  ca n  b e  co mmu n i ca te d  wi th  e ac h  o t he r,  a nd  t he  

d r aw in g  ho le s  18 h ,  t h e  p r e s su re  r ed uc t i on  h o l e s  1 4e  an d  th e  

p r e s su re  r e du c t io n  p a t hs  1 4 f  ca n  be  co m mu ni ca te d  wi th  ea ch  

o t he r.  

In  t he  l oa de r  2 0 ,  t he  w or k  W i s  mo un te d  o n  th e  u pp e r  

f ace  f ac in g  t he  u pp e r  c l a mp i ng  f ac e ,  t he  up pe r  r e l e a se  f i l m  1 8  

i s  p ro v i de d  on  th e  wo rk  W a n d  c o r re c t l y  p o s i t i on ed  b y  

in se r t in g  th e  p os i t i on in g  p in s  20 d  i n t o  po s i t io n i ng  h o l e s  o f  t he  

up pe r  r e l ea se  f i l m  1 8 .  F ur th e r,  t h e  l ow er  r e l e as e  f i l m  1 2 ,  o n  

wh ic h  th e  r e s in  24 ,  e . g . ,  g r an u la r  r e s i n ,  l i q u i d  r e s i n ,  s he e t  

r e s i n ,  ha s  be en  s up p l i e d ,  i s  s uc ke d  t h r ou g h  s uc k i n g  h o l e s  2 0c  

an d  he ld  o n  t he  bo t t o m f ac e  o f  th e  lo ad e r  2 0 .  T h e  lo ad e r  2 0  

co nv e ys  th e  wo rk  W,  e t c .  t o  t h e  o p en ed  mo l d i ng  d ie  se t  1  ( se e  

F i g .  16 A) .  No te  th a t ,  t he  r e s i n  2 4  ma y b e  su p p l i e d  i n t o  t he  

ca v i t y  c on ca v e  s ec t i on  4 ,  w h i ch  ha s  co ve re d  w i t h  t he  lo we r  

r e l ea se  f i l m  1 2 ,  w i th  a  p l a t e - s ha p ed  r e i n f o r c i ng  me mb er  s o  a s  

to  ma in ta in  th e  s h ap e  o f  th e  r e s in  2 4 .  T h e  r e in f o rc in g  me mb er ,  

wh os e  p la na r  s i ze  i s  s ma l l e r  t ha n  t ha t  o f  t he  lo w er  b l oc k  6 ,  i s  

su pp l i ed  o n t o  th e  l ow er  r e l ea se  f i l m 1 2 .  In  t h i s  ca se ,  t h e  

mo ld ed  p r od uc t  2 5 ,  w h i ch  f ac es  th e  su r f ac e  o f  t he  r e i n f o r c i ng  

me mb er,  c an  be  e xp os ed  b y r e mo vi ng  th e  r e in f o rc in g  me mb er  

a f t e r  t he  r e s in  m ol d i ng  i s  pe r f o r m ed .  Fu r t he r,  t h e  r e i n f o r c i ng  
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me mb er  ca n  be  us ed  a s  he a t  s i nk  b y  be in g  r e ma i ne d  o n  t he  f a ce  

o f  th e  mol de d  p r o du c t  25 .  N o te  th a t ,  t he  lo ad e r  20  ma y i nc lu de  

a  s hu t t e r  mec ha n i s m ha v i ng  a n  o pe n / c l os e  sh u t t e r ,  wh ic h  i s  

p r ov id ed  i mme di a te l y  b e lo w  t he  r e l ea se  f i l m  12 .  Wh i l e  th e  

r e s i n  2 4  i s  co nv e ye d  in t o  th e  mol d i ng  d i e  se t  1 ,  t he  s h u t t e r  

me ch an i s m c lo se s  t he  sh u t t e r ,  s o  t h a t  t he  sh ap e  o f  th e  r e s i n  2 4  

ca n  be  ma i n t a i ne d  b y s u pp or t i ng  t he  s hu t t e r.  On  t he  o t he r  ha nd ,  

wh en  t he  r e s i n  2 4  i s  i n  th e  mo ld in g  d ie  s e t  1 ,  t h e  s hu t t e r  

me ch an i s m o pe n s  t he  sh u t t e r ,  s o  t ha t  t he  r e s i n  24  c a n  be  

su pp l i ed  i n t o  t he  ca v i t y  c on ca ve  s e c t i o n  4 .  

Th e  l oa de r  2 0  i s  c o r re c t l y  p o s i t i on e d ,  w i th  r e sp ec t  t o  th e  

up pe r  b l oc k  1 4 ,  b y  i ns e r t i n g  t he  p o s i t i on in g  p i n s  2 0 d  i n t o  th e  

po s i t i on in g  h o le s  14 h .  A t  th a t  t i me ,  th e  w or k  W i s  t r an s f e r r e d  

on to  t he  up pe r  c l a mp in g  f ac e  an d  s uc ke d  t h r ou gh  th e  wo r k  

su ck in g  ho le s  18 g  an d  th e  wo rk  d r a wi ng  h o l e s  1 4c ,  s o  t ha t  t h e  

wo rk  W c a n  be  s e cu re l y h e l d  on  t he  u pp e r  c l a mp in g  f ace .  

Fu r t he r,  t h e  lo we r  r e l e as e  f i l m  1 2 ,  on  w hi ch  t he  r e s i n  24  

ha s  b ee n  su pp l i e d ,  i s  t r a ns f e r r ed  in to  t he  ca v i t y  co nc av e  

se c t io n  4 ,  a nd  t h e  l o we r  r e l e as e  f i l m  1 2  i s  s uc ke d  t h ro ug h  t he  

f i l m  su ck in g  h o l e s  8 a1  a n d  8 a2  so  a s  t o  h o ld  th e  l ow er  r e l ea se  

f i l m  1 2  in  t he  c a v i t y  c o nc av e  se c t io n  4  ( s ee  F ig .  16 B ) .  

Ne x t ,  t he  mol d in g  d ie  se t  1  i s  c lo se d ,  a nd  th e  l ow er  d i e  2  

i s  mo ve d  up w ar d ,  u n t i l  a  t h i c kn es s  o f  th e  p ac ka ge  r eac h es  t he  

de s i gn ed  t h i ck ne s s ,  so  a s  to  c l a mp  th e  wo rk  W t og e th e r  w i t h  

th e  r e s i n  24 .  A nd  th en ,  t h e  r e s i n  2 4  i s  h ea te d  an d  c u r e d  a s  w e l l  

a s  t he  s t e p  sh ow n  in  F i g .  1 5 .  I n  th i s  c a se ,  t he  r e l ea s e  f i l ms  12  

an d  1 8  ma y b e  r e mo ve d  i n  t he  mo l d i ng  d i e  se t  1 ,  a s  we l l  a s  t he  

f o r mer  e mbo d i me n t s .  Fu r t he r,  bo th  o f  th e  r e l ea se  f i l ms  12  an d  

18  a re  r e c t an g u l a r  f i l ms ,  so  t he  mo ld ed  p ro d uc t  25  ma y b e  
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t a ke n  o u t  f r o m t he  mo ld i ng  d i e  s e t  1  w i t h ou t  r e mov in g  t he  

r e l ea se  f i l ms  1 2  a nd  1 8 .  In  t h i s  ca s e ,  t h e  r e l e as e  f i l ms  1 2  a n d  

18  a re  r e mov ed  o u t s i de  o f  th e  mo l d i ng  d ie  s e t  1 .  

No te  th a t ,  t h e  u pp e r  r e l ea se  f i l m  18  a nd  th e  w or k  W ma y 

be  s ep a r a t e l y  c on ve ye d  in t o  th e  mo ld in g  d i e  s e t  1 .  F ur th e r,  t he  

lo we r  r e l e as e  f i l m  1 2  ma y b e  p re v io us l y s u ck ed  a n d  h e l d  on  th e  

lo we r  c l a mp i ng  f ace  i nc lu d i ng  t he  ca v i t y  co nc av e  se c t io n  4 ,  

an d  th en  th e  r e s i n  24  ma y b e  s up p l i e d  i n t o  t he  c av i t y  c on ca ve  

se c t io n  4  co ve r e d  w i t h  th e  lo we r  r e l ea s e  f i l m  1 2 .  

Su cc es s i ve l y,  a  f u r t he r  e mb o d i me n t  o f  t he  r e s in  mo ld in g  

ap pa ra tu s  wi l l  be  e xp la in ed  wi th  r e f e re nc e  t o  F i gs .  1 7 A a n d  

17 B.   

In  t he  f o r me r  e mbo d i me n t  s h ow n i n  F i gs .  16 A an d  16 B,  

th e  u p pe r  r e l ea se  f i l m  1 8  i s  t he  r e c t a n gu la r  f i l m .  I f  t h e  wo r k  

su ck in g  h o l e s  18 g  o f  th e  up p e r  r e l ea s e  f i l m  18  a n d  t he  wo rk  

d r aw in g  h o l e s  14 c  o f  t he  up pe r  b lo c k  1 4  a r e  mis a l ig n ed  a n d  th e  

d r aw in g  h o l e s  18 h  an d  t he  p re s su re  r ed uc t i on  ho le s  14 e  a re  

a l so  mis a l ig ne d ,  t he re  i s  a  po ss ib i l i t y  t h a t  t he  w or k  W c a nn o t  

be  su ck ed  a nd  he ld  on  t he  up p e r  c l a mpi ng  f ac e  a nd  t he  

de co mp re ss e d  sp a ce  ca n no t  be  f o r m ed .  

Th us ,  a s  sh ow n i n  F i g .  17 A,  p o r o us  me mb er s  27  w hi ch  

a re  r e s pe c t iv e l y co mmu n i ca te d  w i th  th e  wo rk  d r aw in g  p a t hs  

14 d  ma y b e  p r ov i de d  in s t ea d  o f  t h e  wo rk  d ra wi ng  h o l e s  1 4c ,  

an d  p or o us  me mb er s  2 7  wh ic h  a r e  r e sp ec t i ve l y co m mu ni ca te d  

wi th  th e  p r e s su re  r e du c t io n  pa t h s  1 4 f  ma y b e  p r o v i d ed  in s t ea d  

o f  t he  p r e s s u r e  r ed uc t i on  h o l e s  1 4e .  Wi t h  th i s  s t r uc tu re ,  t h e  

wo rk  s uc k i ng  h o l e s  1 8g ,  t he  d ra wi ng  h o l e s  1 8h  a nd  th e  p o ro us  

me mb er s  2 7  ne ed  no t  be  p re c i s e l y  p os i t io ne d ,  so  t ha t  t he  w or k  

su ck in g  ho le s  1 8 g  an d  th e  d r a wi n g  ho le s  18 h  c an  be  e as i l y  
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co mmu n i ca te d  w i t h  th e  w or k  d r aw in g  p a t hs  1 4 d  a nd  th e  

p r e s su re  r e du c t io n  pa t hs  14 f  an d  t he  wo rk  W c an  b e  se cu re l y  

he ld .  F ur th e r,  a i r  i n  t he  c l os ed  mo ld in g  d ie  s e t  1  ca n  b e  

se cu re l y d i s ch a rg ed  th ro u gh  th e  po r ou s  me mb er s  27 ,  s o  t ha t  t h e  

de co mp re ss e d  sp a ce  ca n  b e  p r od uc e d .  

As  sh ow n  i n  F ig .  17 B,  a  p o r ou s  me mb er  28 ,  w ho se  p l an a r  

s i ze  i s  s ma l l e r  t h an  t ha t  o f  t he  w o rk  W,  ma y b e  p r o v i de d  i n  a  

wo rk  ho l d in g  a re a  o f  th e  u pp e r  c l a mp in g  f ac e  o f  th e  up p e r  

b l oc k  1 4 .  I n  t h i s  c a s e ,  t h e  on e  po ro u s  me mb e r  28  ca n  

co r r e s po nd  to  t he  w or k  d ra wi ng  p a t hs  1 4 d ,  s o  l a yo u t  o f  t he  

wo rk  d r a wi ng  pa t hs  14 d ,  w h i ch  w i l l  b e  c o mmu n ic a t e d  w i t h  th e  

po ro us  me mbe r  2 8 ,  i s  n o t  l i mi t e d .  Th e r e f o r e ,  t h e  wo rk  su ck in g  

ho le s  18 g  o f  th e  up pe r  r e l e as e  f i l m  18  ne ed  n o t  be  p re c i se l y  

po s i t i on ed  wi th  r e s pe c t  t o  th e  wo r k  d r aw in g  pa th s  1 4d ,  so  t ha t  

t h e  u pp e r  r e l ea se  f i l m  1 8  c an  be  e as i l y  h e l d  o n  th e  u pp e r  

c l a mp i ng  f ac e  o f  th e  up pe r  b l oc k  1 4 .  

In  ea c h  o f  t he  a b ov e  de sc r i be d  e mbo d i me n t s ,  t h e  u pp e r  

r e l ea se  f i l m  18  a nd  t he  lo we r  r e l e as e  f i l m  12  a re  r e sp ec t i ve l y  

su ck ed  a nd  h e l d  o n  t he  c l a mp i ng  f a ce s  o f  th e  d i e s  2  an d  3 .  F or  

ex a mpl e ,  i n  t he  p re se n t  i nv e n t io n ,  on l y t h e  lo we r  r e l ea s e  f i l m 

12  ma y b e  su ck e d  a nd  h e ld  o n  t h e  l ow er  c l a mpi n g  f ace ,  o n  

wh ic h  th e  w or k  W i nc lu d i ng  t he  r e s i n  24  h as  be en  s up p l i e d ,  a nd  

th e  l ow er  d i e  2  i nc lu d i ng  th e  ca v i t y  co nc av e  s ec t i o n  4 ,  w h i c h  

acc o mmo d a te s  th e  w or k  W,  ma y b e  ma de  o f  a  su i t a b l e  ma te r i a l  

( e . g . ,  ce ra mi c )  wh ic h  i s  ea s i l y  se pa ra t e d  f r o m th e  up pe r  

c l a mp i ng  f ac e  ca pa b l e  o f  c lo s i ng  th e  ca v i t y  c on ca ve  s ec t i on  

wi th  th e  l ow er  c l a mpe r  8 .  I n  t h i s  ca se ,  t h e  u p pe r  r e l e a se  f i l m  

18  ma y b e  o mi t t e d .  

In  ea c h  o f  t he  a b ov e  de sc r i be d  e mbo d i me n t s ,  t h e  u pp e r  
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d i e  3  i s  a  f ix ed  d ie ,  an d  th e  lo w er  d i e  2  i s  a  mo va b l e  d i e ,  b u t  

t h e  f i xe d  d i e  an d  th e  mo va b l e  d i e  ma y b e  o p t io na l l y  s e l e c t ed .  

Fu r t he r,  i n  e ac h  o f  the  ab ov e  d es c r i be d  e mb o d i me n t s ,  t h e  w or k  

W i s  a  s i l i c on  wa f e r  wh ic h  wi l l  b e  r e s i n - mo ld ed  a t  a  t i me ,  bu t  

t h e  w or k  W ma y b e  a  p l a s t i c  su bs t r a t e  o n  wh i c h  man y 

se mi co nd uc t o r  d e v i ce s  wi l l  b e  f o r me d ,  a  l ea d  f r a me ,  e t c .  

O t he r  e xa mp l es  o f  the  wo rk s  W t o  be  r e s i n - mo l de d  a r e  

sh ow n in  F i gs .  1 8 A -1 8G,  in  wh ic h  do t t ed  l i ne s  sh ow 

re s i n - mo ld ed  pa r t s  f o r med  o n  th e  w or ks  W.   

F i g .  18 A s ho w s  t h e  w or k  W i n  wh ic h  a  p lu ra l i t y  o f  bu mp s  

31  a re  f o r med  on  a  waf e r  3 0 .  F i g .  1 8 B s ho ws  th e  wo rk  W i n  

wh ic h  a  p l u r a l i t y  o f  se mi co nd u c t o r  ch ip s  3 2  o r  l a mi n a te d  ch ip s  

ha v i ng  T SV s  (T hr ou gh  S i l i c on  Vi as )  a r e  mo u n t ed  o n  th e  w af e r  

( s ub s t r a t e )  30 .  I n  th i s  c a s e ,  t he  w or k  W ma y b e  a  ca r r i e r  o n  

wh ic h  ch ip s  ha v i n g  T S Vs  a re  f i xe d .  F i g .  1 8 C  s ho w s  t h e  w or k  W,  

in  wh ic h  a  p lu ra l i t y  o f  op t i ca l  s e mi co nd uc to r  e l e me n t s  33 ,  e .g . ,  

l i gh t  e mi t t i ng  e l e me n t s ,  l i g h t  r e ce i v i ng  e l e me n t s ,  a r e  mo un te d  

on  t he  waf e r  ( su bs t r a t e )  3 0 .  F i g .  18 D  s ho ws  th e  w or k  W,  in  

wh ic h  a  p lu ra l i t y  o f  ME M S ( M ic ro  E l ec t r o  M ec ha n ic a l  S ys t e m)  

ch ip s  3 4  a re  mo u n te d  o n  t he  waf e r  3 0 .  F i g .  18 E  sh ow s  t h e  w or k  

W,  i n  w h i ch  a  p lu ra l i t y  o f  th e  s e mic on du c t o r  ch i ps  3 2  a nd  

t e r mi n a l s  36 ,  e .g . ,  b u mp s ,  v i a s ,  a r e  mo un te d  o n  an  in t e rp os e r  

su bs t r a t e  3 5 .  F i g .  1 8 F  sh o ws  t h e  w or k  W,  in  wh ic h  a  p lu ra l i t y  

o f  l a mi n a t ed  c h i p s  37 ,  i n  e ac h  o f  w h i ch  a  p lu ra l i t y  o f  ch i ps  a re  

l a mi na te d ,  a r e  mo un te d  o n  a nd  a  p l u ra l i t y  o f  v i a s  3 8  a re  f o r me d  

on  t he  s ub s t r a t e  30 .  F i g .  1 8 G sh o ws  t he  w or k  W f o r  e WL P 

mo ld in g ,  i n  w h i c h  a  p lu ra l i t y  o f  t he  se mi co nd uc t o r  ch i ps  32  a r e  

f ixe d  o n  a  ca r r i e r  39  co mp o se d  o f ,  f o r  ex a mpl e ,  s t a i n l e s s  s t e e l ,  

g l a s s ,  w af e r,  w i t h  a  r e l ea se  s he e t  4 0 ,  e .g . ,  t he r ma l  r e l ea se  sh ee t .  
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In  eac h  o f  th e  a b ov e  d es c r ib ed  e mbo d i me n t s ,  t he  r e s i n  2 4  ma y 

be  su pp l i ed ,  o n t o  ea c h  o f  th e  s h ow n  w or k s  W,  t o  f o r m t h e  

r e s i n - mo ld ed  pa r t s  sh ow n b y t h e  do t t e d  l in es .  

In  t he  p re se n t  i nv en t i on ,  i t  i s  on l y ne ce ss a r y t o  h o l d  t he  

wo rk  W o n  a t  l ea s t  o ne  o f  t he  c l a mp in g  f ac es  o f  t he  mol d i ng  d ie  

se t  1 .  Fo r  e xa mp l e ,  a s  sh o wn in  F ig s .  19 A an d  19 B,  t he  wo rk  W 

ma y b e  su c ke d  a n d  h e l d  on  n o t  o n l y  t he  c l a mp in g  f a ce  o f  t he  

lo we r  d i e  2  bu t  th a t  o f  t h e  up pe r  d i e  3 .  

In  F i g .  1 9 A ,  t he  u pp e r  b l oc k  14  in c l ud es  th e  f i l m  su ck in g  

ho le s  14 a ,  w h i ch  a re  o pe ne d  in  t he  bo t t o m f ac e ,  a nd  th e  f i l m  

d r aw in g  p a t h s  1 4 b ,  wh ic h  a re  r e s p e c t i ve l y co m mu ni ca t e d  w i t h  

th e  f i l m  su ck i ng  ho le s ,  a s  w e l l  a s  th e  lo w er  b lo ck  6  s ho w n i n  

F i g .  1 .  F ur th e r,  t h e  wo rk  d r aw in g  ho le s  1 4c  a nd  t he  w or k  

d r aw in g  pa t hs  14 d  co m mu ni ca t ed  t he re wi th ,  wh ic h  a r e  

se pa ra t e d  f r o m th e  f i l m  su ck in g  h o l e s  1 4a  an d  t he  f i l m  d r a w i ng  

pa th s  14 b ,  a r e  f o r me d  in  th e  bo t t o m  f ace  o f  t he  u pp e r  b l oc k  14 .  

An  in ne r  d i a me te r  o f  t he  wo rk  d r aw in g  h o l e s  1 4c  i s  s ma l l e r  

t h an  th a t  o f  t he  wo rk  d ra wi ng  p a th s  1 4 d .  Th e  f i l m  d ra w in g  

pa th s  1 4b  an d  t h e  w or k  d r a wi ng  p a t hs  14 d  a r e  f o r me d  i n  t he  

up pe r  b lo ck  14  an d  t he  up pe r  b as e  1 3  ( se e  F ig .  1 )  an d  

co mmu n i ca te d  wi th  a  s uc k i ng  u n i t  ( a  p re s su re  r ed u c t i o n  un i t )  

no t  sh ow n .  

In  F i g .  19 A,  th e  up pe r  r e l ea se  f i l m  1 8 ,  wh ic h  c ov e r s  a  

wo rk  su ck in g  f ac e  o f  t h e  up pe r  d i e  3 ,  i s  s uc ke d  t h ro ug h  t he  

f i l m  su ck in g  ho l e s  14 a  o f  t he  up pe r  b lo ck  14  an d  t h e  f i l m  

su ck in g  ho le s  16 a 1  a nd  1 6a 2  o f  t he  up pe r  c l a mpe r  1 5 ,  so  t ha t  

t h e  u pp e r  r e l e as e  f i l m 18  ca n  be  he l d  o n  t he  w or k  s uc k i ng  f a ce .  

No te  t h a t ,  t h e  w o rk  s uc k in g  h o l e s  18 g  a r e  f o r me d  i n  t he  up pe r  

r e l ea se  f i l m  1 8  b y  t h e  ne ed le s  2 3c  o f  th e  ho le - f o r m in g  j i g  23  
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sh ow n in  F i g s .  4 A an d  4B  a f t e r  t he  up pe r  r e l ea se  f i l m  18  i s  h e l d  

on  t he  up pe r  c l a mp in g  f ace .  T he  wo rk  s u ck in g  h o l e s  1 8g  ma y 

be  f o r me d  i n  th e  up pe r  r e l ea se  f i l m  18  b y t he  h o l e - f o r min g  j i g  

23  b e f o r e  th e  u pp e r  r e l ea se  f i l m  18  i s  he ld  o n  t he  u pp e r  

c l a mp i ng  f ac e .  A se co nd  w or k  W2 i s  su c ke d  t h r ou g h  th e  wo rk  

su ck in g  h o l e s  18 g  o f  th e  up p e r  r e l ea s e  f i l m  18  a n d  t he  wo rk  

d r aw in g  h o l e s  1 4 c  co mmu n i ca te d  t he re wi th ,  so  th a t  t h e  se co nd  

wo rk  W2  ca n  b e  h e l d  on  t he  u pp e r  c l a mp in g  f a ce .  

As  s ho wn  i n  F i g .  19 A,  a  f i r s t  wo r k  W1 ,  o n  wh ic h  th e  

r e s i n  24  ha s  b ee n  su p p l i e d ,  i s  s u ck ed  a nd  he ld  on  t he  l o we r  

c l a mp i ng  f ace ,  an d  t he  se c on d  w o r k  W2 i s  su c ke d  a nd  he ld  o n  

th e  u pp e r  c l a mpi ng  f a ce .  A nd  th e n ,  a s  s ho wn i n  F ig .  1 9 B ,  t he  

mo ld in g  d i e  se t  1  i s  c lo se d ,  s o  t h a t  t h e  r e s in  mo l d i ng  ca n  be  

pe r f o r me d  i n  a  s t a t e  wh er e  t he  r e s i n  24  i s  s a nd wi ch e d  be t wee n  

th e  pa i r  o f  wo rk s  W1  a nd  W2 .  F or  e xa mp l e ,  s e mi co nd uc to r  

ch ip s  ca n  be  e x po se d  on  t he  b o th  s i de  f ac e  o f  a  mol de d  p r od uc t ,  

e . g . ,  pa ck ag e ,  b y r e mo vi ng  th e  r e l e as e  f i l ms  1 2  a nd  1 8  ( c a r r i e r )  

a f t e r  t h e  r e s in  m ol d i ng  i s  pe r f o r me d  i n  t he  s t a t e  wh er e  th e  

r e s i n  24  i s  s an d wi ch ed  b e t w ee n  a  pa i r  o f  w or ks  f o r  e WL P 

mo ld in g .  Th e r e f o re ,  t h e  r e s i n  mo l d i ng  c an  b e  p e r f o r me d  in  a  

s t a t e  w he re  s e mic on du c t o r  c h i ps  a r e  l a min a t ed  i n  on e  p ac ka ge ,  

so  t ha t  man y c h i ps  c an  be  i n c l ud ed  i n  t he  p ac k ag e  wi th o u t  

in c r ea s i ng  a  p ac k ag e  s i z e .  F ur t h e r,  a  s u i t a b l e  p ac ka g e  s t r uc tu re  

f o r  r e s i n - mo l d i ng  l a mi na te d  c h i ps ,  i n  e ac h  o f  w h ic h  a  p l u r a l i t y  

o f  s e mic on d uc to r  ch ip s  a r e  l a mi na t ed ,  ca n  be  r ea l i ze d .  

Fu r t he r,  t he  r e s i n  mo ld in g  ma y b e  pe r f o r me d  i n  a  s t a t e  

wh er e  t he  w or k  W,  o n  wh ic h  t h e  c h i ps  a r e  mo un te d  a s  sh o wn in  

F i gs .  1 8 A - 18 G,  i s  s uc ke d  a nd  he l d  o n  o ne  o f  th e  d i e s  a n d  

an o t he r  w or k  W,  wh ic h  i s  a  f un c t i on a l  me mb er,  i s  s uc ke d  a nd  
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he ld  o n  t he  o th e r  d i e .  A h i gh -v a lu e  ad de d  p ac ka ge  c an  b e  

f o r med  b y u s in g  a  f u nc t i o na l  me m ber,  e .g . ,  h ea t  s i nk ,  w i r in g  

me mb er  f o r  e l ec t r i ca l l y  c o nn ec t i n g  to  a n  e x t e r na l  c o mpo ne n t ,  

op t i ca l  c o mp on en t s  s uc h  a s  l e ns  a r r a y a n d  po la r i z i ng  p la t e ,  

p l a t e  f o r  p r ev en t i ng  wa rp ag e .  Fo r  ex a mpl e ,  a  p ac ka ge  ha v i n g  

h i gh  o p t i c a l  p e r f o r man ce  c an  b e  p r od uc ed  b y r e s i n - mo ld in g  i n  

a  s t a t e  w he re  op t i ca l  s e mi co n du c t o r  e l e men t s  a re  s uc ke d  a n d  

he ld  on  on e  o f  t he  d i e s  an d  op t i c a l  me mb er s  a re  s uc ke d  a nd  

he ld  on  th e  o th e r  d i e .  Na me l y,  t he  co mb in a t io n  o f  t h e  w or ks  W 

ca n  b e  o p t i o n a l l y  s e l ec t e d ,  s o  t h a t  ve r s a t i l i t y  o f  th e  r e s in  

mo ld in g  a pp a r a t u s  ca n  b e  i mp ro ve d .  F ur t he r,  t h e  w o rk  s uc k i n g  

ho le s  1 2g  a re  f o r me d  in t o  c i r c u l a r  ho le s  b y t h e  n ee d l e s  2 3c ,  b u t  

t h e y ma y b e  f o r m ed  l ik e  s l i t s  o r  c u t  c r uc ia t e l y.  

A l l  ex a mpl es  a nd  co nd i t io na l  l a n g u ag e  r ec i t ed  h e r e i n  a r e  

in t e nd ed  f o r  p e da go g i ca l  p u r po s es  t o  a i d  t he  r ea d e r  i n  

un de r s t a nd in g  th e  in ve n t i on  an d  th e  c on ce p t s  co n t r i bu te d  b y  

th e  in ve n t o r  t o  f u r th e r in g  th e  a r t ,  a nd  a re  t o  be  c o ns t r ue d  a s  

be in g  w i t ho u t  l i m i t a t i o n  to  su ch  sp ec i f i ca l l y  r ec i t ed  ex a mpl es  

an d  c on d i t i o ns ,  n o r  do es  th e  o rga n iza t i o n  o f  s uc h  e xa mp le s  i n  

th e  s pe c i f i ca t i on  r e l a t e  to  a  s h o wi ng  o f  t he  su pe r i o r i t y  a nd  

in f e r i o r i t y  o f  t he  in ve n t io n .  A l t h ou gh  t he  e mb od i me n t s  o f  t he  

p r e s en t  in ve n t io n  ha s  be e n  de sc r i be d  in  d e t a i l ,  i t  sh ou ld  b e  

un de r s to od  t ha t  t h e  v a r io us  c ha ng es ,  s u bs t i tu t i on s ,  an d  

a l t e r n a t io ns  c ou l d  b e  ma de  h e r e t o  wi th o u t  de pa r t i n g  f ro m th e  

sp i r i t  a nd  s co pe  o f  th e  in ve n t io n .   
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CL AI M S  

 

1 .    A res in  mold ing  appara tus  for  res in -mold ing  one  s ide  face 

of  a  work  in  a  mold ing  d ie  set ,  which  res in -molds  the  work  in  a  

c lamping  s ta te  and in  which the work i s  sucked  and  he ld  on a t  

l eas t  one  of  c lamping  faces  and  res in -molded  in  a  cavi ty concave 

sect ion  whose  outs ide  d imens ion  i s  la rger  than  tha t  of  the  work ,   

sa id  res in  mold ing  appara tus  compr i s ing:  

the  mold ing  d ie  se t  inc luding  a  f i lm sucking  hole ,  which i s  

formed in  a t  l eas t  one of  the  c lamping f aces ,  a  work  

drawing hole ,  which i s  separa ted f rom the f i lm sucking 

hole  and  which  i s  communica ted wi th  a  work sucking  

hole  of  the  re lease  f i lm when the  re lease  f i lm i s  sucked 

and  he ld ,  and  a  cavi ty concave  sec t ion ,  in to  which  res in  

for  mold ing  the  work i s  suppl ied ;  

conveying  means  for  conveying  the  work  into  the  mold ing  

d ie  set  so  as  to  suck  the  o ther  s ide  f ace  of  the  work 

through the  work sucking  hol e  of  the  re lease  f i lm and  

hold  the  work  on  one  of  the  c lamping  f aces ,  and  tak ing 

out  a  molded  product  f rom the  mold ing  die  se t ;  and  

peel ing  means for  peel ing  the  re lease f i lm,  which has  s tuck  

on  the  molded  product ,  f rom the  molded  product  a f te r  

the  mold ing  d ie  se t  i s  opened .  

 

2.  The  res in  mold ing  appara tus  accord ing  to  c la im 1 ,  fur ther  

compr is ing  a  guide  member  for  gu id ing  the  oute r  per iphery of  

the  work ,  the  guide  member  be ing  provided  in  a  work  mount ing  

face  of  one  of  the  c lamping  f aces  and  capable  of  pro ject ing  and  

ret rac t ing  f rom the  work  mount ing  f ace .  
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3 .  Th e  r e s in  mo ld i ng  a p pa ra tu s  a cc or d in g  t o  c l a i m 1 ,  f u r t he r  

co mp r i s i ng  a  ho le - f o r mi ng  j ig  h av i ng  a  n ee d l e ,   

wh er e i n  t he  w or k  s uc k i n g  ho le  i s  f o r med  i n  t he  r e l ea se  

f i l m ,  wh ic h  ha s  be en  s uc ke d  an d  he ld  o n  on e  o f  t he  

c l a mp i ng  f ac es ,  b y  i n se r t in g  th e  ne ed le  i n t o  th e  wo r k  

d r aw in g  ho le .  

 

4 .  Th e  r e s in  mo ld i ng  ap pa ra tu s  a c co rd in g  t o  c l a i m  3 ,  

wh er e i n  a  g u i de  me mb er  i s  p ro v i d ed  to  a  ma in  bo d y  se c t io n  o f  

th e  ho le - f o r mi n g  j i g ,  a nd  

th e  gu id e  me mb er  in c l u de s  an  e x t e nd e d  g u i de  c yl i n d e r  s o  

a s  t o  p r e s s  t h e  r e l ea se  f i l m an d  gu i de  th e  r ec ip ro ca t i on  

o f  t he  n ee d l e .  

 

5 .    Th e  r e s in  mo ld i ng  ap pa ra tu s  a c co rd in g  t o  c l a i m 1 ,  

wh er e i n  t h e  mol d ed  p r od u c t ,  w h i c h  i s  h e l d  b y a n  o f f - l oa de r,  i s  

mo ve d  a wa y s o  a s  to  a pp l y t e ns io n  to  t he  r e l e a s e  f i l m  w hic h  

ha s  s t uc k  on  t he  mo ld ed  p ro d uc t ,  a nd  

a  p ee l i ng  ba r  i s  i n se r t ed  be tw ee n  t he  mo ld e d  p r od uc t   

an d  t he  r e l ea se  f i l m  so  a s  t o  r e mo ve  t he  r e l e as e  f i l m   

f ro m t he  mol d ed  p r od uc t .  

 

6 .    Th e  r e s i n  mol d i ng  a p pa r a t u s  ac co rd in g  t o  c l a i m 1 ,  

wh er e i n  th e  r e l e as e  f i l m ,  w h ic h  h as  s tu ck  on  t he  mol de d  

p r od uc t ,  i s  r e mo v ed  b y  a  pe e l in g  b a r,  wh ic h  i s  mo v e d  pa ra l l e l  

t o  th e  w or k ,  i n  a  s t a t e  w he re  t e ns i on  i s  ap p l i e d  to  t he  r e l e as e  

f i l m  b y w i n d i ng  ac t i o ns  o f  an  e lo ng a t ed  f ee d  r e e l  a nd  a n  

e l on ga te d  co l l ec t i ng  r ee l .  
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7 .    Th e  r e s in  mo ld i ng  ap pa ra tu s  a c co rd in g  t o  c l a i m 1 ,  

wh er e i n  th e  r e l e as e  f i l m ,  w h ic h  h as  s tu ck  on  t he  mol de d  

p r od uc t ,  i s  r e mo ve d  f ro m th e  mo ld ed  p r od u c t  b y mo vi ng  a  

pe e l in g  c h uc k  h o l d i ng  b o t h  s id e  ed ge s  o f  th e  r e l ea se  f i l m  a wa y 

f ro m th e  mo l de d  p ro du c t  in  a  s t a t e  wh er e  t he  mo ld ed  p r od uc t  i s  

he ld  a nd  l i f t e d  f r o m a  w or k  mo u n t i ng  f ac e  b y a n  o f f - lo ad e r.  

 

8 .  Th e  r e s i n  mol d i ng  a p pa r a t u s  ac co rd in g  t o  c l a i m 7 ,  

f u r t he r  co mp r i s i n g  a  p r od uc t  r ece i v in g  t a b l e ,  w h ic h  i s  i n se r t ed  

un de r  th e  wo rk  be f o re  th e  r e l e as e  f i l m  i s  r e mov e d  b y t h e  

pe e l in g  ch uc k .   




