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©  Moulding  of  plastics  encapsulations. 
@  Dispensing  molten  plastic  material  to  mould  an  encap- 
sulation  around  an  artiele  wherein  the  material  is  expelled 
from  the  outlet  of  a  container  (10)  by  a  piston  (34)  having  an 
annular  polymeric  resilient  seal  (50)  which  surrounds  the 
piston  and  engages  the  wall  of  a  reservoir  of  the  container. 
The  seal  engages  the  plastic  material  and  sweeps  it  from  the 
container.  The  piston  of  the  container  preferably  has  two 
outwardly  resilient  annular  polymeric  seals  (50)  to  intimately 
engage  the  reservoir  well  and  a  bearing  means  (62)  disposed 
between  the  seals  prevents  sideways  movement  of  the 
piston. 



This  i n v e n t i o n   r e l a t e s   to  the  moulding  of  p l a s t i c s  

e n c a p s u l a t i o n s .  

In  some  i n d u s t r i e s ,   i t   is  n e c e s s a r y   for  o p e r a t o r s  

working  in  the  f i e l d   to  seal  a r t i c l e s ,   for  i n s t a n c e ,   a g a i n s t   t h e  

e f f e c t s   of  ambient  c o n d i t i o n s .   Various  methods  of  s e a l i n g   have  been 

s u g g e s t e d   and  one  which  has  r e c e n t l y   been  proposed  and  has  been 

s u c c e s s f u l l y   used  is  the  method  of  s e a l i n g   by  p r o v i d i n g   a  mould  which 

s u r r o u n d s   the  a r t i c l e   and  an  e n c a p s u l a t i o n   is  formed  around  the  a r t i c l e  

by  t r a n s f e r r i n g   heated  molten  p l a s t i c s   m a t e r i a l   in to   the  mould  c a v i t y  

and  a l l o w i n g  i t   to  cool  and  se t .   E n c a p s u l a t i o n s   formed  by  mould ing  

t e c h n i q u e s   have  s u c c e s s f u l l y   been  employed  in  the  t e l e c o m m u n c a t i o n s  

cab le   i n d u s t r y .   In  the  t e l e c o n m u n c a t i o n s   cable   i n d u s t r y ,   i t   i s  

n e c e s s a r y   to  form  s p l i c e s   in  the  f i e l d   and  th i s   i nvo lves   c u t t i n g   into  a 

cab le   to  enable  the  conduc to r s   to  be  r eached .   The  conduc tors   are  t h e n  

seve red   and  connected  to  o the r   wires  l e ad ing   from  the  cab le .   It  i s  

then  neces sa ry   to  seal  around  the  area  of  the  s p l i c e   to  prevent   t h e  

c o n n e c t i o n s   between  the  conduc to r s   from  being  a d v e r s e l y   a f f e c t e d   by 

a t m o s p h e r i c   c o n d i t i o n s ,   such  as  dampness,  or  a f f e c t e d   by  m o i s t u r e  

c o n d i t i o n s   such  as  is  found  su r round ing   underground  c a b l e s .   The  use  o f  

po lymer ic   m a t e r i a l s ,   as  moulded  e n c a p s u l a t i o n s   around  such  s p l i c e s ,   has  

s i m p l i f i e d   previous  e n c a p s u l a t i o n   p rocedures   and  a l so   has  cheapened  t h e  

e n c a p s u l a t i o n   p r o c e s s .  

Success fu l   methods  of  s e a l i n g ,   i n c l u d i n g   moulded 

e n c a p s u l a t i o n s ,   have  been  d e s c r i b e d   in  U.S.  pa t en t   numbers  4 , 1 5 2 , 5 3 9 ,  

g r a n t e d   May  1,  1979,  and  4 , 3 2 2 , 5 7 3 ,   g ran ted   May  13,  1982,  both  p a t e n t s  

being  in  the  name  of  Leonard  J.  C h a r l e b o i s .  

D i f f i c u l t i e s   have  been  d i s c o v e r e d   in  the  p rov i s ion   o f  



e n c a p s u l a t i o n s   in  the  f i e l d   because   no  ready  machinery  has  b e e n  

a v a i l a b l e   for  the  forming  of  e n c a p s u l a t i o n s   and  i t   has  been  i m p r a c t i c a l  

to  c o n s i d e r   using  f a c t o r y   equ ipment   in  the  f i e l d .   This  problem  i s  

d i s c u s s e d   in  a  copending  U.S.  p a t e n t   a p p l i c a t i o n   s e r i a l   number  5 2 7 , 7 5 9 ,  

f i l e d   August  30,  1983,  and  in  c o r r e s p o n d i n g   Canadian  a p p l i c a t i o n   s e r i a l  

number  435,860,   f i l e d   September  1,  1983  and  e n t i t l e d   "Methods  and  

Appara tus   for  Seal ing  A r t i c l e s " ,  i n   the  names  of  Leonard  J.  C h a r l e b o i s ,  

Rena to  Mar i an i   and  Fred  A.  H u s z a r i k .   D e s c r i b e d  i n   these  a p p l i c a t i o n s ,  

p l a s t i c s   mate r ia l   is  heated  to  a  molten  s t a t e   by  being  e x t r u d e d   f rom 

e x t r u d e r s   while  being  forced  th rough   the  i n l e t   of  a  r e s e r v o i r   d e f i n e d  

w i th in   a  manually  p o r t a b l e   a c c u m u l a t o r .   The  mater ia l   is  m a i n t a i n e d   a t  

a  f l owab le   t empera tu re   while  held  w i t h i n   the  r e s e r v o i r   and  t h e  

r e s e r v o i r   is  disposed  in  communica t ion   with  a  mould  c a v i t y   p a r t l y  

de f i ned   by  the  a r t i c l e   to  be  s e a l e d .   The  accumula tor   then  ac t s   as  a 

d i s p e n s i n g   c o n t a i n e r   to  force   the  molten  mater ia l   into  the  mould  c a v i t y  

at  a  s u f f i c i e n t l y   f a s t   ra te   to  f i l l   the  cav i ty   before  flow  p a s s a g e s  

in to   the  cav i ty   become  b locked  with  hardening  m a t e r i a l .   This  p r o c e s s  

and  use  of  the  d i spens ing   c o n t a i n e r   avoids   the  problems  in  u s i n g  

e x t r u d e r s   for  the  mould  c a v i t y   f i l l i n g   ope ra t i on   as  d i s c u s s e d   in  t h e  

above  two  pa ten t   a p p l i c a t i o n s .  

In  a d d i t i o n   to  t h i s ,   in  a  pa tent   a p p l i c a t i o n   f i l e d  

c o n c u r r e n t l y   with  th is   a p p l i c a t i o n ,   e n t i t l e d   " E n c a p s u l a t i n g   A r t i c l e s " ,  

in  the  name  of  Leonard  J.  C h a r l e b o i s ,   a  method  of  e n c a p s u l a t i n g   an 

a r t i c l e   is  desc r ibed   in  which  s o l i d   p l a s t i c s   ma te r i a l   is  p l a c e d  

d i r e c t l y   in to   a  c y l i n d r i c a l   d i s p e n s i n g   c o n t a i n e r ,   the  m a t e r i a l   t h e n  

being  heated   to  render  i t ' h o m o g e n e o u s .   After   a l lowing  for  the  gases  in  

the  m a t e r i a l   to  escape,   the  c o n t a i n e r   is  placed  in  communicat ion  with  a 



mould  c a v i t y   for  the  purpose  of  f i l l i n g   the  c a v i t y .  

In  the  use  of  the  d i s p e n s i n g   c o n t a i n e r s   as  d e s c r i b e d   i n  

the  above  a p p l i c a t i o n s ,   a  p i s t o n   is  employed  to  sweep  the  r e s e r v o i r   f o r  

the  purpose   of  t r a n s f e r r i n g   the  p l a s t i c s   m a t e r i a l   in to   the  mould  

c a v i t y .   The  use  of  a  p i s t o n   i n s t e a d   of  an  e x t r u d e r   is  to  ensure   t h a t  

the  mould  cav i ty   is  f i l l e d   at  a  much  f a s t e r   ra te   than  would  be  p o s s i b l e  

with  the  small  e x t r u d e r s   which  are  a v a i l a b l e   for  use  in  f i e l d  

a p p l i c a t i o n s ,   thereby  a v o i d i n g   a  s lowness   of  f i l l i n g   which  r e s u l t s   i n  

an  i n f e r i o r  e n c a p s u l a t i o n   having  l a m i n a t e d   s e c t i o n s   which  a r e  

s t r u c t u a l l y   weak  and  are  s u b j e c t   to  c r a c k i n g .   However,  t h e r e   a r e  

problems  in  the  use  of  a  p i s t o n - o p e r a t e d   device  in  t h a t ,  i n   d i s p e n s i n g  

v i s c o u s   p l a s t i c s   m a t e r i a l ,   jamming  of  the  p i s t o n   may  occur   w i t h i n   t h e  

c y l i n d e r   caused  by  p l a s t i c s   m a t e r i a l   adher ing   to  the  c y l i n d e r   wa l l s   o r  

b y p a s s i n g   p i s ton   r i n g s .  

In  a d d i t i o n ,   if   a  d i s p e n s i n g   c o n t a i n e r   is  to  be  m a n u a l l y  

c a r r i e d   and  o p e r a t e d ,   i t   is  o b v i o u s l y   advan tageous   for  i t   to  be  a s  

l i g h t   in  weight   as  is  p r a c t i c a l   commensurate  with  i t s   o p e r a t i n g  

r e q u i r e m e n t s .   Dispens ing   c o n t a i n e r s   c o n s t r u c t e d   of  s t e e l   and  in  t h e  

manner  d e s c r i b e d   in  U.S.  p a t e n t   a p p l i c a t i o n   number  527,759  and  

c o r r e s p o n d i n g   Canadian  a p p l i c a t i o n   435,860,   r e f e r r e d   to  above,   had  a 

we igh t   in  the  region  of  44  pounds  ( u n f i l l e d )   for  a  p l a s t i c s   c a p a c i t y   o f  

125  cubic  inches .   In  f u r t h e r   c o n t a i n e r s   of  s i m i l a r   des ign   and  made 

from  aluminum  i n s t ead   of  s t e e l ,   the  cubic  c a p a c i t y   was  i n c r e a s e d   to  175 

cub ic   i nches ,   but  the  we igh t   of  the  c o n t a i n e r   was  s t i l l   43  p o u n d s .  

The  p r e s e n t   i n v e n t i o n   p rov ides   a  method  of  m o u l d i n g  

a  p l a s t i c s   e n c a p s u l a t i o n   around  an  a r t i c l e   and  a  d i s p e n s i n g   c o n t a i n e r  

for   p l a s t i c s   mate r ia l   in  use  of  which  the  above  d i s a d v a n t a g e s   a r e  
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A c c o r d i n g l y ,   the  p r e s e n t   i n v e n t i o n   p rov ides   a  method  o f  

moulding  a  p l a s t i c s   e n c a p s u l a t i o n   around  an  a r t i c l e   c o m p r i s i n g : -  

p r o v i d i n g   a  q u a n t i t y   of  p l a s t i c   ma te r i a l   w i t h i n   a  

c y l i n d r i c a l   r e s e r v o i r   of  a  d i s p e n s i n g   c o n t a i n e r ;  

d i s p o s i n g   the  c o n t a i n e r   with  the  r e s e r v o i r   i n  

communica t ion   with  a  mould  c a v i t y   p a r t l y   de f ined   by  the  a r t i c l e   to  be  

e n c a p s u l a t e d ;  

moving  a  p i s t o n   along  the  r e s e r v o i r   to  force  t h e  

m a t e r i a l   from  the  chamber  and  in to   the  mould  c av i ty   while  engag ing   t h e  

p l a s t i c   with  an  annu la r   po lymer ic   r e s i l i e n t   seal  which  s u r r o u n d s   t h e  

p i s t o n   and  is  urged  in to   engagement  with  the  wall  of  the  r e s e r v o i r ;   a n d  

sweeping  the  p l a s t i c   from  the  r e s e r v o i r   wall  by  

means  of  the  seal  dur ing  p i s t o n   movement .  

The  above  method  produces   a  s u r p r i s i n g   r e s u l t   in  t h a t   i t  

has  been  found  t h a t   with  the  use  of  a  r e s i l i e n t   polymeric   seal  o f  

a n n u l a r   c o n f i g u r a t i o n ,   the  p l a s t i c   m a t e r i a l   does  not  harm  the  seal  a n d  

with  the  seal  urged  into  engagement  with  the  wall  of  the  r e s e r v o i r ,   t h e  

seal  ac ts   e f f i c i e n t l y   to  remove  the  molten  p l a s t i c s   m a t e r i a l   from  t h e  

r e s e r v o i r   w a l l .   F u r t h e r   to  t h i s ,   the  seal  does  not  have  a  s p l i t   as  i s  

the  case  with  a  metal  expandab le   p i s t o n   r i ng ,   through  which  t h e  

p l a s t i c s   m a t e r i a l   may  pass  and  which  would  be  l i k e l y   to  cause  j a m m i n g  

of  the  p i s t o n   w i th in   the  c y l i n d e r .  

The  seal  may  be  p rov ided   with  a  l i p ,   the  f ree   end  o f  

which  engages  the  r e s e r v o i r   wall  and  faces   the  p l a s t i c s   m a t e r i a l   so  a s  

to  be  p r e s sed   a g a i n s t   the  wall  by  the  p r e s s u r e   of  the  p l a s t i c s   m a t e r i a l  

dur ing   p i s t o n   o p e r a t i o n .   The  l ip   may  be  p rov ided   upon  a  seal  which  i s  



of  U-shape  c o n f i g u r a t i o n   in  c r o s s - s e c t i o n ,   the  two  arms  of  the  U-shape 

c a r r y i n g   between  them  an  annu la r   sp r ing   which  a s s i s t s   in  f o r c i n g   t h e  

l ip   ou tward ly   onto  the  c y l i n d e r   w a l l .   A l t e r n a t i v e l y ,   the  seal  may  be 

of  0 - r i n g   c o n f i g u r a t i o n   in  c r o s s - s e c t i o n ,   in  which  case  i t   l o o s e l y   f i t s  

around  the  p i s ton   so  as  to  be  urged  a g a i n s t   the  c y l i n d e r   wall  by 

p r e s s u r e   from  molten  p l a s t i c   pass ing   inwardly   of  the  seal  and  be tween  

the  seal  and  the  p i s ton   to  engage  r a d i a l l y   inner   regions   of  the  s u r f a c e  

of  the  s e a l .  

The  inven t ion   a lso  p rov ides   a  d i s p e n s i n g   c o n t a i n e r   f o r  

d i s p e n s i n g   p l a s t i c   m a t e r i a l ,   the  c o n t a i n e r   de f i n ing   a  c y l i n d e r  

and  compr i s ing   a  f l u i d   p r e s s u r e - o p e r a t e d   p i s ton   movable  along  t h e  

c y l i n d e r   and  d i v i d i n g   the  c y l i n d e r   in to   a  c y l i n d r i c a l   r e s e r v o i r   f o r  

p l a s t i c s   ma te r i a l   on  one  side  of  the  p i s ton   and  a  f l u i d   p r e s s u r i z a b l e  

chamber  on  the  o ther   side  of  the  p i s t o n ,   the  r e s e r v o i r   having  an  o u t l e t  

for  molten  p l a s t i c s   mater ia l   and  the  chamber  having  means  f o r  

i n c r e a s i n g   and  dec rea s ing   f l u i d   p r e s s u r e   wi th in   the  chamber,  and  t h e  

p i s ton   provided  w i t h : -  

at  l e a s t   two  annu la r   polymeric   sea ls   which  are  o u t w a r d l y  

r e s i l i e n t   to  engage  the  c y l i n d e r   wall  to  sweep  the  p l a s t i c   m a t e r i a l  

from  the  c y l i n d e r   wall  while  it   is  being  d i spensed ;   and  

bear ing   means  d i sposed   between  the  sea ls   and  e n g a g i n g  

the  c y l i n d e r   wall  to  hold  the  p i s ton   s u b s t a n t i a l l y   c o n c e n t r i c   with  t h e  

c y l i n d e r .  

With  the  c o n t a i n e r   a cco rd ing   to  the  i n v e n t i o n ,   b e c a u s e  

of  the  f l u i d   p r e s su re   opera ted   p i s t o n ,   the  use  of  a  c o n n e c t i n g   rod  and 

a s s o c i a t e d   d r i v ing   mechanism  for  moving  the  p is ton   is  avoided   t h e r e b y  

reduc ing   the  overa l l   weight  of  the  c o n t a i n e r .   As  the  s ea l s   a r e  



r e s i l i e n t ,   the  bea r ing   o p e r a t e s   to  p r even t   rad ia l   movement  of  t h e  

p i s ton   cut  of  i te  c o n c e n t r i c   p o t i o n   the reby   s t a b i l i z i n g   the  p i s ton   t o  

enable  the  s ea l s   to  provide   an  e f f i c i e n t   and  con t inuous   s e a l i n g   a c t i o n  

a g a i n s t   the  c y l i n d e r   w a l l s .  

Embodiments  of  the  i n v e n t i o n   will  now  be  d e s c r i b e d   by 

way  of  example,   with  r e f e r e n c e  t o   the  accompanying  drawings  in  w h i c h : -  

Figure   1  is  an  i s o m e t r i c   view,  p a r t l y   in  c r o s s - s e c t i o n ,  

showing  a  d i s p e n s i n g   c o n t a i n e r   a t t a c h e d   to  a  mould  while   p l a s t i c s  

ma te r i a l   is  being  i n j e c t e d   into  the  mould  c a v i t y ;  

Figure   2  is  a  c r o s s - s e c t i o n a l   view  in  side  e l e v a t i o n   o f  

the  d i s p e n s i n g   c o n t a i n e r ;  

Figure   3  is  a  view  s i m i l a r   to  Figure  2,  but  on  l a r g e r  

s ca l e ,   of  pa r t   of  the  c o n t a i n e r   and  showing  a  p i s ton   used  in  t h e  

c o n t a i n e r   with  the  p i s ton   p a r t l y   in  s e c t i o n ;   and 

Figure   4  is  a  c r o s s - s e c t i o n a l   view  of  pa r t   of  a  p i s t o n  

used  in  a  c o n t a i n e r   of  a  second  embodiment .  

As  shown  in  Figure   1,  a  d i s p e n s i n g   c o n t a i n e r   10  c o n t a i n s  

a  q u a n t i t y   of  p l a s t i c s   m a t e r i a l   12  which  is  being  d i s p e n s e d   in to   a 

mould  14  for  forming  an  e n c a p s u l a t i o n   around  a  s p l i c e d   reg ion   16  of  a 

cable  18.  The  p l a s t i c s   m a t e r i a l   may  be  provided  by  the  me thod  

d e s c r i b e d   in  a  p a t e n t   a p p l i c a t i o n   f i l e d   c o n c u r r e n t l y   h e r e w i t h   and 

e n t i t l e d   " E n c a p s u l a t i n g   A r t i c l e s " ,   in  the  name  of  Leonard  J.  C h a r l e b o i s ,  

or  i t   may  be  p rov ided   by  the  method  d e s c r i b e d   in  U.S.  p a t e n t  

a p p l i c a t i o n   number  527,759,   f i l e d   August  30,  1983,  and  c o r r e s p o n d i n g  

Canadian  a p p l i c a t i o n   s e r i a l   number  435 ,860,   f i l e d   September  1,  1983 ,  

e n t i t l e d   "Methods  and  Apparatus   for  Sea l ing   A r t i c l e s " ,   in  the  names  o f  

Leonard  J.  C h a r l e b o i s ,   Renato  Mariani  and  Fred  A.  H u s z a r i k .   In  t h e  



method  d i s c i o s e d   in  the  a p p l i c a t i o n   r e r e r r e a   to  above  and  f i l e d  

c o n c u r r e n t l y   h e r e w i t h ,   the  p l a s t i c s   m a t e r i a l   is  loaded  in to   t h e  

d i s p e n s i n g   c o n t a i n e r   in  s o l i d   form  and  is  hea ted   to  render   i t  

homogeneous.  A f t e r   gases  in  the  m a t e r i a l   have  been  a l lowed  to  e s c a p e  

then  the  moulding  o p e r a t i o n   takes  p lace .   In  the  l a t t e r   two 

a p p l i c a t i o n s   r e f e r r e d   to  above,  the  d i s p e n s i n g   c o n t a i n e r   forms  an  

accumula to r   for  p l a s t i c s   mater ia l   r ece ived   in to   i t   from  an  e x t r u d e r  

which  melts   the  p l a s t i c s   mate r ia l   as  i t   is  being  e x t r u d e d   and  f o r c e d  

in to   the  d i s p e n s i n g   c o n t a i n e r .   The  mould  14  is  a  low  p r e s s u r e   mould ,  

i . e .  i t   o p e r a t e s   below  100  pounds  per  square  inch  p r e s s u r e ,   and  may  be 

of  the  c o n s t r u c t i o n   d e s c r i b e d   in  U.S.  pa t en t   numbers  4 ,152 ,539   and 

4 ,322 ,573 .   The  mould  is  disposed  in  a  normal  s e t t i n g   for  a n  i n   s i t u  

moulding  o p e r a t i o n ,   t h a t   i s ,   at  the  bottom  of  a  p i t   in  the  ground  f o r  

e n c a p s u l a t i n g   and  s e a l i n g   sp l i ce s   fo rmed  in   an  underg round   c a b l e .  

As  shown  by  Figure  2,  d i s p e n s i n g   c o n t a i n e r   10  c o m p r i s e s  

a  c y l i n d r i c a l   body  20  housing  an  aluminum  c y l i n d e r   22.  Between  t h e  

body  and  the  c y l i n d e r   are  loca ted   a  hea t ing   means,  in  the  form  of  an  

e l e c t r i c a l   hea t ing   e lement   24,  which  e n c i r c l e s   the  c y l i n d e r ,   and  a  h e a t  

i n s u l a t i n g   means  which  e n c i r c l e s   the  hea t ing   e lement   and  is  in  the  form 

of  a  glass   wool  i n s u l a t i o n   26  or  other  i n s u l a t i n g   m a t e r i a l .   One  end  o f  

the  body  20  screw  t h r e a d a b l y   rece ives   an  end  p l a t e   28  which  c a r r i e s   an 

o u t l e t   30  d e f i n i n g   an  o u t l e t   o r i f i c e   for  a  c y l i n d r i c a l   r e s e r v o i r   32 

def ined   by  the  c y l i n d e r   22  and  lying  at  one  s ide  of  a  d o u b l e - a c t i n g  

p i s ton   34.  On  the  o the r   side  of  the  p i s ton   is  a  f l u i d   p r e s s u r i z a b l e  

chamber  36  which  is  a l so   defined  by  the  c y l i n d e r   22.  The  o ther   end  o f  

the  c y l i n d e r   22  is  c l o sed   by  an  end  wall  38.  The  end  wall  c a r r i e s  

means  for  i n c r e a s i n g   and  dec reas ing   f l u i d   p r e s s u r e   wi th in   the  chamber  



36.  This  means  is  in  the  form  of  a  gas  p r e s s u r e   i n l e t   40  to  p r o v i d e  

p r e s s u r i z e d   gas  or  a i r   through  a  f l e x i b l e   tube  42  and  a  p r e s s u r e   r e l i e f  

valve  44  e x t e n d i n g   through  the  end  wall  3 8 .  

As  may  be  seen  from  the  above,   with  the  p i s t o n   o p e r a t e d  

by  f l u i d   p r e s s u r e ,   then  th i s   d i spenses   with  any  mechanica l   o p e r a t i n g  

mechanism  such  as  a  connec t ing   rod  and  d r i v i n g   means,  as  is  d e s c r i b e d  

in  the  p rev ious   p a t e n t s   and  a p p l i c a t i o n s .   This  r e s u l t s   in  a  d r a s t i c  

r e d u c t i o n   in  weight   for  any  p a r t i c u l a r   design  and  s ize   of  t h e  

d i s p e n s i n g   c o n t a i n e r .   For  i n s t a n c e ,   with  a  c o n t a i n e r   which  has  been 

c o n s t r u c t e d   a c c o r d i n g   to  th is   embodiment,  the  c y l i n d e r   is  s u f f i c i e n t l y  

la rge   to  provide   a  cubic  capac i ty   of  364  cubic   inches   for  m o l t e n  

p l a s t i c   while  the  c o n t a i n e r   i t s e l f   weighs  l e s s   than  30  pounds.   The 

design  of  the  p i s t o n ,   which  is  now  to  be  d e s c r i b e d ,   a lso   a s s i s t s   i n  

t h i s   weight  r e d u c t i o n   as  i t   is  an  a x i a l l y   sho r t   p i s t o n   compared  to  i t  

d i amete r   while   the  p i s t o n   remains  s t a b i l i z e d   c o n c e n t r i c a l l y   w i t h i n   lle 

c y l i n d e r   w i thou t   any  t w i s t i n g   e f f e c t .   The  p i s t o n   in  th i s   embodiment 

has  an  axia l   l e n g t h   of  approx imate ly   2  inches   and  a  d i amete r   o f  

a p p r o x i m a t e l y   6  i n c h e s .  

The  p i s t o n   34  is  cup  shaped  and  has  a  s i ng l e   end  val  46 

which  p rov ides   a  f l a t   su r face   facing  in to   the  r e s e r v o i r   32.  Eacnend  

of  the  p i s t o n   is  r e l i e v e d   by  an  annular   p e r i p h e r a l   r ecess   48  fo r  

c a r r y i n g   seal  means  compr is ing   an  annu la r   po lymer ic   r e s i l i e n t   sel  50 

in  each  groove.   Each  seal  50  comprises   a  r e s i l i e n t   polymeric   s e l  

member  52  of  U-shaped  c r o s s - s e c t i o n ,   as  shown  in  F igure   3.  E a c t s e a l  

member  has  two  arms  54  and  56  which  hold  between  them  a  s p r i n g  

urging  the  arms  a p a r t .   The  outer   of  the  arms  54  forms  a  l ip   wh:h,  a s  

shown  in  F igure   3,  is  r e s i l i e n t l y   p res sed   a g a i n s t   the  c y l i n d e   a l l .  



Because  the  two  s e a l i n g   means  are  of  a  r e s i l i e n t   n a t u r e  

and  the  p i s ton   is  spaced  s l i g h t l y   from  the  c y l i n d e r   wall  to  form  an 

a n n u l a r   gap  60,  as  shown,  then  some  means  is  r equ i r ed   to  s t a b i l i z e   t h e  

p i s t o n   wi th in   the  c y l i n d e r   so  as  to  hold  i t   c o n c e n t r i c   and  p r even t   any 

t w i s t i n g .   This  means  is  in  the  form  of  a  bea r ing   means  d i s p o s e d  

between  the  two  s e a l s .   As  shown,  t h i s   bea r i ng   means  is  a  r e s i l i e n t  

p o l y t e t r a f l u o r e t h y l e n e   ring  62  which  is  housed  p a r t l y   wi th in   a  r e c e s s  

64  of  the  p i s t on .   This  ring  is  formed  with  one  s p l i t   66  which  e x t e n d s  

a x i a l l y   so  that   the  ring  is  not  c o n t i n u o u s .   The  ring  is ,   h o w e v e r ,  

r e s i l i e n t   in  a  r a d i a l l y   outward  d i r e c t i o n   so  tha t   it  will  engage  t h e  

c y l i n d e r   vall  to  s t a b i l i z e   the  p i s ton   in  p o s i t i o n   while  p r e s e n t i n g   a 

low  f r i c t i o n   sur face   c o n t a c t   with  the  c y l i n d e r   wal l .   I n s t ead   of  t h e  

the  use  of  a  ; ing le   r i ng ,   such  as  the  r ing  62,  i t   is  to  be  u n d e r s t o o d  

tha t   two  or  mor  a x i a l l y   spaced  r ings   may  be  employed .  

The,   with  the  c o n s t r u c t i o n   of  the  p is ton   d e s c r i b e d   w i t h  

r e f e r e n c e   to  F i g u r e s ,   the  annular   sea l s   50  are  devoid  of  any  gap 

through  which  the  mol  en  p l a s t i c s   m a t e r i a l   may  flow  and  which  c o u l d  

r e s u l t   in  s t i c k i n g   or  seming  of  the  p i s t o n   wi th in   the  c y l i n d e r .  

However,  because  of  the  i l i e n t   na tu re   of  the  s e a l s ,   they  c a n n o t  

ensure   that   the  p i s ton   is  and  in  a  c o n c e n t r i c   r e l a t i o n s h i p   with  t h e  

c y l i n d e r .   The  s p l i t   r ing  62  tov ides   th i s   f unc t ion   and  while  t h i s   has  

the  axial  s p l i t   66  the  sea l s   pevent   t h i s   from  being  c o n t a c t e d   by  t h e  

molten  p l a s t i c s   ma te r i a l   to  caus  lamming. 

In  use  of  the  f i r s   embodiment,   with  the  molten  p l a s t i c s  

m a t e r i a l   in  the  r e s e r v o i r   32,  i t   i s d i s p e n s e d   by  the  a p p l i c a t i o n   of  ga s  

p r e s s u r e   into  the  chamber  36  which  nves  the  p i s ton   towards  the  l e f t ,  

as  shown  in  Figure  3.  The  sp r ings   58  eld  the  l ip  formed  by  the  o u t e r  



legs  54  of  the  seals   a g a i n s t   the  c y l i n d e r   walls   to  0 1 8 1 0 8 6  

a c t i o n .   However,  in  a d d i t i o n   to  t h i s ,   with  regard  to  the  s e a l  

c o n f r o n t i n g   the  chamber  36,  ex t ra   p r e s s u r e   is  provided  a g a i n s t   the  l i p  

by  the  p r e s s u r i z e d   f l u id   in  the  chamber  so  that   p r e s s u r i z e d   f l u i d  

cannot  flow  past  the  l i p .   S u r p r i s i n g l y ,   i t   has  been  found  t h a t   the  l i p  

formed  by  the  outer   leg  54  of  the  seal  and  c o n f r o n t i n g   the  r e s e r v o i r   32 

s u c c e s s f u l l y   prevents   the  molten  p l a s t i c s   mater ia l   from  a d h e r i n g   to  t h e  

c y l i n d e r   wall  as  the  p i s ton   moves  along  the  c y l i n d e r .   In  f a c t ,   the  l i p  

sc rapes   the  molten  mate r ia l   from  the  c y l i n d e r   as  it   moves  to  d i s p e n s e  

the  molten  ma te r i a l   whereby  the  p i s t o n   does  not  tend  to  jam  o r  

o the rwi se   s t i ck   in  p o s i t i o n   wi th in   the  c y l i n d e r .   Such  an  a c t i o n   would  

not  be  r e l i a b l e   if  seals   were  p rov ided   in  the  form  of  c o n v e n t i o n a l  

p i s ton   r ings   which  would  c o n t a c t   the  l i q u i d   mater ia l   flow  in to   t h e  

axial   s p l i t s   of  the  r ings  to  enable   t h i s   to  flow  into  the  jam  t h e  

p i s t o n .   As  can  be  seen,  however,  i n  t h i s   embodiment  the  two  types   o f  

des igns   are  employed,  i . e .   a  c o n t i n u o u s   annular   polymeric  seal  t o  

provide  the  s ea l ing   ac t ion   and  a  s p l i t   r e s i l i e n t   ring  means  for  p i s t o n  

s t a b i l i z a t i o n ,   the  polymeric  seal  p r o t e c t i n g   the  r e s i l i e n t   r ing  f rom 

c o n t a c t   with  the  molten  m a t e r i a l .   It  has  been  found  tha t   t h e  

combina t ion   of  these  two  f e a t u r e s   p r o v i d e s   a  workable  p i s ton   o p e r a t i o n  

in  the  type  of  working  envi ronment   for  which  it   is  r e q u i r e d ,   i . e .   f o r  

use  in  d i s p e n s i n g   molten  p l a s t i c s   m a t e r i a l   during  a  mou ld ing  

o p e r a t i o n .  

In  a  second  embodiment,   shown  with  r e f e r e n c e   to  F i g u r e  

4,  the  c o n s t r u c t i o n   and  o p e r a t i o n   of  a  d i spens ing   c o n t a i n e r   is  s i m i l a r  

to  tha t   de sc r ibed   in  the  f i r s t   embodiment  except  tha t   the  p i s t o n   in  t h e  

second  embodiment  is  of  s l i g h t l y   d i f f e r e n t   c o n s t r u c t i o n .   As  shown  i n  



the  second  embodiment,   the  ends  of  the  p i s ton   70  are  r e l i e v e d   with  two 

grooves  72  which  are  s l i g h t l y   spaced  from  the  p i s ton   ends  by  a  l ip   74 .  

Each  groove  72  c o n t a i n s   a  polymeric  r e s i l i e n t   s e a l i n g   means  in  the  form 

of  a  s e a l i n g   r ing  76  of  '0'  c r o s s - s e c t i o n .   This  r ing ,   in  each  case ,   i s  

l o o s e l y   c o n t a i n e d   wi thin   the  groove  so  t ha t   i t   is  of  s u f f i c i e n t l y   l a r g e  

d i ame te r   to  be  held  a g a i n s t   the  c y l i n d e r   wall  dur ing  o p e r a t i o n .   A l s o ,  

the  d i ame te r   of  the  ring  is  such  t ha t   i t   l eaves   an  axial   gap  b e t w e e n  

i t s e l f   and  one  end  of  the  groove  72.  

In  use  of  the  c o n t a i n e r   of  the  second  embodiment,   t h e  

f l u i d   p r e s s u r e   in  the  chamber  36  o p e r a t e s   a g a i n s t   a  l a r g e r   s u r f a c e   a r e a  

on  the  r a d i a l l y   inner   regions  of  the  r ing  76  than  at  the  ou te r   r e g i o n s  

which  c o n t a c t   the  c y l i n d e r   wall  and  hence  the  seal  is  held  in  s e a l i n g  

engagement  a g a i n s t   the  wall  as  shown.  A  s i m i l a r   ac t ion   is  found  t o  

take  p lace   with  regard  to  the  other   r ing  76  by  v i r t u e   of  the  p r e s s u r e  

c r e a t e d   by  the  v iscous   p l a s t i c s   m a t e r i a l .   It  is  found  t ha t   with  t h i s  

l a t t e r   ring  p r e s sed   aga in s t   the  c y l i n d e r   wa l l ,   also  as  shown,  then  i t  

s u c c e s s f u l l y   moves  along  the  wall  so  as  to  peel  molten  p l a s t i c s  

m a t e r i a l   from  around  the  wall  during  d i s p e n s i n g .  



1.  A  method  of  moulding  a  p l a s t i c s   e n c a p s u l a t i o n   around  an 

a r t i c l e   c o m p r i s i n g  

provid ing   a  q u a n t i t y   of  molten  p l a s t i c   ma te r ia l   within  a 

c y l i n d r i c a l   r e s e r v o i r   (32)  of  a  d i spens ing   c o n t a i n e r   (10)  and 

d i spos ing   the  c o n t a i n e r   with  the  r e s e r v o i r   in  communica t ion  

with  a  mould  c a v i t y   p a r t l y   defined  by  the  a r t i c l e   to  be  e n c a p s u l a t e d  

c h a r a c t e r i z e d   in  tha t   the  method  f u r t h e r   c o m p r i s e s  

moving  a  p i s ton   along  the  r e s e r v o i r   to  force  the  m a t e r i a l  

from  the  r e s e r v o i r   and  into  the  mould  c a v i t y   while  engaging  t h e  

p l a s t i c   mater ia l   with  an  annular   polymeric  r e s i l i e n t   seal  which 

surrounds  the  p i s ton   and  is  urged  into  engagement  with  the  wall  of  t h e  

r e s e r v o i r ,   and  sweeping  the  molten  p l a s t i c   ma te r i a l   from  the  r e s e r v o i r  

wall  by  means  of  the  seal  during  piston  movement .  

2.  A  d i s p e n s i n g   con t a ine r   (10)  for  d i s p e n s i n g   mol ten  

p l a s t i c   m a t e r i a l ,   the  c o n t a i n e r   de f in ing   a  c y l i n d e r   (22)  c h a r a c t e r i z e d  

in  that   the  c o n t a i n e r   comprises   a  f lu id   p r e s su re   opera ted   p is ton   (34)  

movable  along  the  c y l i n d e r   and  d iv id ing   the  c y l i n d e r   into  a 

c y l i n d r i c a l   r e s e r v o i r   (32)  for  p l a s t i c s   ma te r i a l   on  one  side  of  t h e  

piston  and  a  f lu id   p r e s s u r i z a b l e   chamber  (36)  on  the  other  side  of  t h e  

p i s t o n ,   the  r e s e r v o i r   having  an  o u t l e t   (30)  for  molten  p l a s t i c s  

mater ia l   and  the  chamber  having  means  (40 ,42 ,44 )   for  i n c r e a s i n g   and 

decreas ing   f lu id   p r e s su re   within  the  chamber,  and  the  pis ton  i s  

provided  w i t h : -  

at  l e a s t   two  annular   polymeric  sea ls   (50)  which  are  a x i a l l y  

spaced  apar t   along  the  p is ton   and  are  ou tward ly   r e s i l i e n t   to  engage  



the  c y l i n d e r   wa l l ;   and 

bear ing   means  (62)  d isposed  between  the  s ea l s   and  e n g a g i n g  

the  c y l i n d e r   wall  to  hold  the  p i s ton   s u b s t a n t i a l l y   c o n c e n t r i c   with  t h e  

c y l i n d e r .  

3.  A  d i s p e n s i n g   c o n t a i n e r   a cco rd ing   to  claim  2 

c h a r a c t e r i z e d   in  t ha t   the  annula r   seal  (50)  to  sweep  the  p l a s t i c  

m a t e r i a l   from  the  c y l i n d e r   wall  is  provided  with  a  r e s i l i e n t   p l a s t i c s  

l ip   (54)  having  a  free  end  d i r e c t e d   towards  the  r e s e r v o i r   and  e n g a g i n g  

the  c y l i n d e r   w a l l ,   the  l ip   being  r e s i l i e n t l y   held  a g a i n s t   the  c y l i n d e r  

w a l l .  

4.  A  d i s p e n s i n g   c o n t a i n e r   acco rd ing   to  claim  3 

c h a r a c t e r i z e d   in  t ha t   the  bear ing   means  compr i ses   a  r a d i a l l y   o u t w a r d l y  

r e s i l i e n t   ring  (62)  which  is  formed  with  an  axial   s p l i t   ( 6 6 ) ,  

e n c i r c l e s   the  p i s ton   and  s l i d a b l y   engages  the  c y l i n d e r   w a l l .  

5.  A  d i s p e n s i n g   c o n t a i n e r   accord ing   to  claim  2 

c h a r a c t e r i z e d   in  tha t   the  seal  for  sweeping  the  p l a s t i c   ma te r i a l   is  o f  

annu la r   c o n f i g u r a t i o n ,   is  of  0-shape  in  axial   c r o s s - s e c t i o n   and  i s  

d i sposed   wi th in   an  annu la r   groove  (48)  of  the  p i s t o n ,   the  seal  h a v i n g  

a  d i ame te r   s u f f i c i e n t   to  con t ac t   the  c y l i n d e r   wall  wi thou t   b e i n g  

c o n s t r a i n e d   a g a i n s t   the  bottom  of  the  groove  and  also  having  a 

d i ame te r   such  t ha t   it  is  spaced  away  from  one  end  of  the  g r o o v e .  
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