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Method  for  filling  an  aerosol  can  with  a  viscous  product. 
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'§5  A  piston  type  aerosol  can  (1  0)  is  filled  with  a  viscous  pro- 
duct  by  a  nozzle  (30)  positioned  near  the  top  wall  (14)  opening 
of  the  can  during  the  entire  step  of  discharging  the  viscous  pro- 
duct  into  the  can.  The  nozzle  preferably  prevents  substantial 
expansion  of  the  jet  of  viscous  product  that  exits  the  nozzle. 
When  the  jet  of  viscous  product  strikes  the  piston  (21  )  in  the 
lower  portion  of  the  can,  a  slight  cavitation  results  and  the  vis- 
cous  product  spreads  towards  the  side  wall  (23)  of  the  can  and 
fills  the  region  (36)  between  the  skirt  of  the  piston  and  the  side 
walls  of  the  can.  After  the  can  has  been  filled  with  the  viscous 
product,  a  gaseous  pressure  may  be  introduced  at  the  top  wall 
opening  of  the  can  to  force  the  viscous  product  into  contact 
with  the  top  surface  of  the  piston  and  completely  into  the  re- 
gion  between  the  skirt  of  the  piston  and  the  side  walls  of  the 
can.  A  track  assembly  (60)  may  be  provided  at  a  piston  moving 
or  positioning  station  with  the  track  assembly  extending  to- 
ward  a  valve  assembly  crimping  station  wherein  the  track  as- 
sembly  maintains  a  valve  assembly  means  (25)  in  position 
within  the  top  wall  opening  (  1  5)  of  the  aerosol  can  during  a  pis- 
ton  raising  step  while  permitting  slight  upward  movement  of 
the  valve  assembly  to  allow  gas  to  escape  from  the  can.  Ex- 
tending  the  track  assembly  (60)  in  the  direction  of  the  crimping 
station  prevents  the  valve  assembly  from  becoming  misaligned 
due  to  residual  pressure  in  the  can  as  the  can  is  transported 

from  the  piston  raising  station  to  a  valve  assembly  /can  top  wall 
crimping  station. 

ACTORUM  AG 

  A  piston  type  aerosol  can  (10)  is  filled  with  a  viscous  pro- 
duct  by  a  nozzle  (30)  positioned  near  the  top  wall  (14)  opening 
of  the  can  during  the  entire  step  of  discharging  the  viscous  pro- 
duct  into  the  can.  The  nozzle  preferably  prevents  substantial 
expansion  of  the  jet  of  viscous  product  that  exits  the  nozzle. 
When  the  jet  of  viscous  product  strikes  the  piston  (21)  in  the 
lower  portion  of  the  can,  a  slight  cavitation  results  and  the  vis- 
cous  product  spreads  towards  the  side  wall  (23)  of  the  can  and 
fills  the  region  (36)  between  the  skirt  of the  piston  and  the  side 
walls  of  the  can.  After  the  can  has  been  filled  with  the  viscous 
product,  a  gaseous  pressure  may  be  introduced  at  the  top  wall 
opening  of  the  can  to  force  the  viscous  product  into  contact 
with  the  top  surface  of  the  piston  and  completely  into  the  re- 
gion  between  the  skirt  of  the  piston  and  the  side  walls  of  the 
can.  A  track  assembly  (60)  may  be  provided  at  a  piston  moving 
or  positioning  station  with  the  track  assembly  extending  to- 
ward  a  valve  assembly  crimping  station  wherein  the  track  as- 
sembly  maintains  a  valve  assembly  means  (25)  in  position 
within  the  top  wall  opening  (15)  of  the  aerosol  can  during  a  pis- 
ton  raising  step  while  permitting  slight  upward  movement  of 
the  valve  assembly  to  allow  gas  to  escape  from  the  can.  Ex- 
tending  the  track  assembly  (60)  in  the  direction  of  the  crimping 
station  prevents  the  valve  assembly  from  becoming  misaligned 
due  to  residual  pressure  in  the  can  as  the  can  is  transported 

from  the  piston  raising  station  to  a  valve  assembly/can  top  wall 
crimping  station. 
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This  i n v e n t i o n   r e l a t e s   to  a e r o s o l   cans  of  the  t y p e  
which  house  a  p i s t o n   s l i d a b l e   a long   the  ax i s   of  the  can  a n d  
which  c o n t a i n   a  v i s c o u s   p r o d u c t .   More  p a r t i c u l a r l y ,   t h i s  

i n v e n t i o n   r e l a t e s   to  an  improved   method  of  f i l l i n g   a n  
a e r o s o l   can  hav ing   a  p i s t o n   s l i d a b l e   a long   the  ax i s   of  t h e  

can  wi th   a  v i s c o u s   p r o d u c t .  
A e r o s o l   cans  or  c o n t a i n e r s   which  have  a  p i s t o n  

s l i d a b l e   a long  the  a x i s   of  the  can  have  been  used   for   many 
y e a r s   for   d i s p e n s i n g   v i s c o u s   p r o d u c t s   such  as  c h e e s e   s p r e a d s  
and  t o o t h p a s t e .   The  p r o d u c t   to  be  d i s p e n s e d   o c c u p i e s   t h e  

r e g i o n   w i t h i n   the  can  above  the  p i s t o n   and  a  p r e s s u r i z e d  
f l u i d ,   u s u a l l y   a i r ,   o c c u p i e s   the  r e g i o n   below  the  p i s t o n .  
When  the  v a l v e   at  the  top  of  the  can  is  m a n i p u l a t e d   to  o p e n  
i t ,   the  p r e s s u r i z e d   f l u i d   is  ab le   to  push  the  p i s t o n   t o w a r d  
the  top  of  the   can,   and  the  p i s t o n   in  t u r n   pushes   some  o f  
the  v i s c o u s   p r o d u c t   out   of  the   can  t h r o u g h   the  v a l v e .  
A e r o s o l   cans  of  t h i s   type   are  d i s c u s s e d   in  U.S.  P a t e n t  

No.  3 , 8 9 7 , 6 7 2   to  S c h e i n d e l .  
The  p r i o r   a r t   has  f aced   many  p r o b l e m s   i n  

c o n n e c t i o n   wi th   f i l l i n g   such  a  can  wi th   the  v i s c o u s  

p r o d u c t   to  be  d i s p e n s e d .  
The  p r i o r   a r t   methods   for   d i s p e n s i n g   a  v i s c o u s  

p r o d u c t   i n t o   the  can  r e q u i r e d   e x p e n s i v e  e q u i p m e n t   and  was  
r e l a t i v e l y   slow.  One  such  p r i o r   a r t   method  c o m p r i s e s  
i n s e r t i n g   a  t u b u l a r   d i s p e n s i n g   member  i n t o   the  can  wi th   i t s  

d i s c h a r g e   end  p o s i t i o n e d   n e a r   the  p i s t o n   (which  would  be  a t  
i t s   l owermos t   p o s i t i o n   n e a r   the  bo t tom  of  the  can)  at  t h e  

commencement  of  f i l l i n g .   The  d i a m e t e r   of  the   t u b u l a r  



d i s p e n s i n g   member  is  s u b s t a n t i a l l y   l e s s   than  the  d i a m e t e r   o f  

the  hole   in  the  top  wall   of  the  can  t h rough   which  i t   i s  

i n s e r t e d .   Viscous   p r o d u c t   is  pumped  t h rough   the  t u b u l a r  

d i s p e n s i n g   member  and  as  v i s c o u s   p r o d u c t   f lows  out  of  t h e  

t u b u l a r   member  in to   the  can,   the  can  is  lowered   as  t h e  

v i s c o u s   p r o d u c t   is  i n t r o d u c e d   in to   the  can.  A l t e r n a t e l y ,   t h e  

t u b u l a r   d i s p e n s i n g   member  may  be  r e t r a c t e d   from  the  can  a s  

the  v i s c o u s   p roduc t   is  i n t r o d u c e d   in to   the  can.  T h i s  

a l t e r n a t e   p r i o r   a r t   method  of  f i l l i n g   the  can  with  v i s c o u s  

m a t e r i a l   is  d i s c u s s e d   in  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2   i n  

c o n j u n c t i o n   with  Fig.   1  of  t h a t   p a t e n t .  

In  e i t h e r   of  t he se   p r i o r   a r t   methods  for  d i s p e n s i n g  

the  v i s c o u s   p roduc t   i n to   the  can,  e x p e n s i v e   equ ipmen t   was 

n e c e s s a r y   for  e i t h e r   l o w e r i n g   the  can  or  w i t h d r a w i n g   t h e  

t u b u l a r   d i s p e n s i n g   member  from  the  can.   As  p r e v i o u s l y   d i s -  

c u s s e d ,   t h e s e   p r i o r   a r t   methods  were  r e l a t i v e l y   slow  which  i s  

d i s a d v a n t a g e o u s   in  au toma ted   can  f i l l i n g   o p e r a t i o n s .  

The  p r i o r   a r t   methods  for  d i s p e n s i n g   v i s c o u s   p r o -  

duc t s   i n to   a  can  commenced  with  the  nozz le   or  d i s c h a r g e   end 

of  the  t u b u l a r   d i s p e n s i n g   member  p o s i t i o n e d   near   the  p i s t o n  

at  the  bot tom  of  the  can  in  an  a t t e m p t   to  t ry   to  f i l l   t h e  

r e g i o n   above  the  p i s t o n   with  the  v i s c o u s   p r o d u c t .   In  p r a c -  

t i c e ,   a i r   spaces   or  vo ids   u s u a l l y   remained   in  the  r e g i o n   o f  

the  s u r f a c e   of  the  p i s t o n ,   p a r t i c u l a r l y   near  the  o u t e r  

p e r i p h e r y   or  margin  of  the  p i s t o n   a d j a c e n t   the  s ide   wa l l s   o f  

the  can.  This  c r e a t e d   the  f o l l o w i n g   problem  in  the  p r i o r  

a r t .  

As  d i s c u s s e d   in  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2 ,   cans  o f  

t h i s   type  u s u a l l y   have  a  l o n g i t u d i n a l l y   e x t e n d i n g   seam.  In  a 

seamed  can,   the  i n t e r n a l '   p e r i p h e r y   of  the  can  is  not  p e r f e c t -  



ly  c i r c u l a r   b e c a u s e   the  seam  p r o j e c t s   i n to   the  can.   The 

p i s t o n   is  a  ho l low  and  t h i n - w a l l e d   member  and  is  formed  of  a 

f l e x i b l e   m a t e r i a l   such  as  a  s u i t a b l e   p l a s t i c .   However,   t h e  

p i s t o n   w i l l   not  conform  e x a c t l y   to  the  i n t e r n a l   shape  of  t h e  

can  in  the  v i c i n i t y   of  t h i s   seam.  A  smal l   space   w i l l   r e m a i n  

be tween   the  p i s t o n   s i de   s u r f a c e   and  the  can  i n t e r i o r   s u r f a c e  

on  each  s i d e   of  the  s e a m .  

The  top  of  the  p i s t o n   is  g e n e r a l l y   shaped  somewha t  

l i k e   a  t r u n c a t e d   cone  so  as  to  g e n e r a l l y   conform  to  the  t o p  

wal l   of  the  a e r o s o l   can.  The  p r i o r   a r t   v i s c o u s   p r o d u c t  

f i l l i n g   methods   t y p i c a l l y   l e f t   vo ids   or  a i r   s p a c e s   in  t h e  

r e g i o n   of  the  o u t e r   p e r i p h e r y   or  margin   of  the  p i s t o n .   Upon 

c o m p l e t i o n   of  the  f i l l i n g   of  the  can,   an  a i r   space   u s u a l l y  

a l s o   r e m a i n e d   above  the  p r o d u c t   at  the  top  of  the  c a n ,  

p a r t i c u l a r l y   in  the  r e g i o n   near  the  s ide   wa l l s   of  the  c a n .  

As  a  r e s u l t ,   when  the  can  is  l a id   on  i t s   s ide   for  a 

c o n s i d e r a b l e   amount  of  time  [a  c o n d i t i o n   which  is  not  u n u s u a l  

in  normal  h a n d l i n g   of  the  c a n ] ,   the  v i s c o u s   p r o d u c t   has  an  

o p p o r t u n i t y   to  s e t t l e   i n to   t h e s e   a i r   s p a c e s   t h e r e b y   l e a v i n g   a 

c h a n n e l   or  a i r   space  r unn ing   along  the  e n t i r e   l e n g t h   of  t h e  

can  be tween   the  p i s t o n   and  the  top  of  the  can  where  the  v a l v e  

is  l o c a t e d .  

If   the  can  is  now  p icked  up  and  used ,   open ing   t h e  

va lve   p e r m i t s   the  p r e s s u r i z e d   a i r   to  flow  from  b e n e a t h   t h e  

p i s t o n   t h r o u g h   the  spaces   between  the  p i s t o n   s i d e w a l l   and  t h e  

can  wall   on  each  s ide   of  the  seam,  t h r o u g h   the  channe l   a l o n g -  

s ide   the  p r o d u c t ,   and  out  th rough   the  v a l v e .   The  p r e s s u r e  

b e n e a t h   the   p i s t o n   is  t h e r e f o r e   r educed   and  the  a b i l i t y   o f  

the  p i s t o n   to  push  the  p roduc t   out  of  the  can  is  g r e a t l y  

h i n d e r e d   or  e l i m i n a t e d .   T h e r e f o r e ,   some  or  a l l   of  the  v i s -  



cous  p r o d u c t   can  never   be  d i s p e n s e d   from  the  can.   Any  p r o d u c t  

which  cannot   be  d i s p e r s e d   is  w a s t e d .  

In  o r d e r   to  e l i m i n a t e   t h i s   p r i o r   a r t   p r o b l e m ,   U . S .  

P a t e n t   Ho.  3 , 8 9 7 , 6 7 2   p r o p o s e d   to  apply  a  vacuum  to  a  h o l e  

l o c a t e d   at  the  bot tom  of  the  can  a f t e r   the  can  had  b e e n  

f i l l e d   with  v i s c o u s   p r o d u c t .   The  vacuum  would  draw  t h e  

v i s c o u s   p r o d u c t   toward  the  top  of  the  p i s t o n   upper   s u r f a c e  

area  and  between  the  p i s t o n   o u t e r   p e r i p h e r y   and  the  s i d e  

wal l s   of  the  can  in  o r d e r   to  f i l l   any  voids   be tween  t h e  

p roduc t   and  the  p i s t o n .  

Although  the  vacuum  drawing  method  of  U.S.  P a t e n t  

No.  3 , 9 9 7 , 6 7 2   is  s u c c e s s f u l   in  s u b s t a n t i a l l y   e l i m i n a t i n g  

voids   or  a i r   spaces   between  the  p i s t o n   and  v i s c o u s   p r o d u c t ,  

t h i s   vacuum  drawing  method  is  r e l a t i v e l y   s low.  The  r e l a t i v e  

s l o w n e s s   is  d i s a d v a n t a g e o u s   in  au tomated   can  f i l l i n g   o p e r a -  

t i o n s .   The  use  of  vacuum  is  very  l i m i t i n g   in  high  s p e e d  

f i l l i n g   o p e r a t i o n s .  

Another   d i s a d v a n t a g e   of  the  h e r e i n b e f o r e   d i s c u s s e d  

p r i o r   a r t   methods  of  i n t r o d u c i n g   a  v i s c o u s   p r o d u c t   i n t o   a  c a n  

by  e i t h e r   l o w e r i n g   the  can  or  a l t e r n a t e l y   w i t h d r a w i n g   t h e  

t u b u l a r   d i s p e n s i n g   member  from  the  can  as  the  v i s c o u s   p r o d u c t  

is  being  i n t r o d u c e d   i n to   the  can  is  tha t   the  v i s c o u s   p r o d u c t  

upper  s u r f a c e   has  a  cone  shaped  c o n f i g u r a t i o n   a f t e r   the  c a n  

has  been  f i l l e d .   This  is  i l l u s t r a t e d ,   e . g . ,   in  Fig.   1  o f  

U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2 .   Af te r   the  v i s c o u s   p r o d u c t   is  d i s -  

pensed  i n to   the  can,   a  va lve   a s sembly   is  s e a t e d   on  the  edge  

s u r r o u n d i n g   the  top  wall   open ing   of  the  can  but  is  n o t  

f a s t e n e d   to  the  can.  The  p i s t o n   is  then  moved  upward ly   i n  

the  can  by  a p p l y i n g   c o m p r e s s e d   a i r   to  the  hole  at  the  b o t t o m  

of  the  can.  Upward  movement  of  the  p i s t o n   f o r c e s   the  v i s c o u s  



p r o d u c t   upward  in  the  can  and  e x p e l s   a i r   r e m a i n i n g   in  the  c a n  

above  the  upper   s u r f a c e   of  the  v i s c o u s   p r o d u c t .   The  a i r  

f lows   out  the  top  open ing   of  the  can  be tween   the  edge  on 

which  the  v a l v e   a s s e m b l y   is  s e a t e d   and  the  va lve   a s s e m b l y .  

The  v i s c o u s   p r o d u c t   is  not  f o r ced   out  of  the  c a n .  

Due  to  the  cone  shaped  c o n f i g u r a t i o n   of  the  v i s c o u s  

p r o d u c t   r e s u l t i n g   from  the  p r i o r   a r t   methods   of  i n t r o d u c i n g  

the  v i s c o u s   p r o d u c t   i n t o   the  can,   a i r   w i l l   remain  t r a p p e d  

be tween   the  upper   s u r f a c e   of  the  v i s c o u s   p r o d u c t   and  the  t o p  

of  the  can  in  the  r e g i o n   of  the  can  near   the  s i d e w a l l s .   T h i s  

t r a p p e d   a i r   r e s u l t s   in  u n d e s i r a b l e   " f o a m i n g "   o r  

" s p u t t e r i n g " o f   the  v i s c o u s   p r o d u c t   when  i t   is  d i s p e n s e d   f r o m  

the  c a n .  

Anothe r   d i s a d v a n t a g e   of  p r i o r   a r t   can  f i l l i n g  

o p e r a t i o n s   is  as  f o l l o w s .   When  the  p i s t o n   is  moved  upward  i n  

the  can  in  o r d e r   to  expel   a i r   r e m a i n i n g   between  the  top  o f  

the  can  and  the  v i s c o u s   p r o d u c t ,   the  va lve   a s sembly   must  b e  

r e s t r a i n e d   w i t h i n   the  top  wal l   open ing   of  the  can.  Af t e r   t h e  

a i r   is  e x p e l l e d ,   the  can  is  moved  t o  a  c r i m p i n g   s t a t i o n   f o r  

f a s t e n i n g   of  the  va lve   a s s e m b l y   to  the  top  edge  of  the  can  i n  

an  a i r t i g h t   manner .   Al though   the  v a l v e   a s semb ly   was  r e -  

s t r a i n e d   w i t h i n   the  top  wal l   of  the  can  at  the  work  s t a t i o n  

where  the  p i s t o n   was  moved  upward  and  the  a i r   e x p e l l e d ,   t h e  

p r i o r   a r t   does  not  r e s t r a i n   the  va lve   a s semb ly   when  the  c a n  

is  be ing   t r a n s p o r t e d   from  the  p i s t o n   moving  s t a t i o n   to  t h e  

c r i m p i n g   s t a t i o n .   A c c o r d i n g l y ,   i f   t h e r e   is  any  r e s i d u a l  

p r e s s u r e   r e m a i n i n g   in  the  can  d u r i n g   the  t r a n s p o r t   of  the  c a n  

from  the  p i s t o n   moving  s t a t i o n   to  the  va lve   a s sembly   c r i m p i n g  

s t a t i o n ,   t h e - r e s i d u a l   p r e s s u r e   could   cause   the  va lve   a s s e m b l y  

to  become  m i s a l i g n e d   with  r e s p e c t   to  the  open ing   in  top  w a l l  



of  the  can  while   the  can  is  be ing   t r a n s p o r t e d .   T h i s  

m i s a l i g n m e n t   of  the  va lve   a s s e m b l y   du r ing   t r a n s p o r t   of  t h e  

can  to  the  c r i m p i n g   s t a t i o n   r e s u l t s   in  a  d i s a d v a n t a g e o u s  

r e l a t i v e l y   high  r e j e c t i o n   of  cans  due  to  imprope r   c r i m p i n g   o f  

the  va lve   a s sembly   to  the  can  edge  on  which  the  v a l v e  

assembly   was  s e a t e d .   In  a d d i t i o n ,   jamming  may  occu r   at  t h e  

c r i m p i n g   s t a t i o n   which  wi l l   r e q u i r e   s t o p p i n g   the  p r o d i c t i o n  

p r o c e s s   whi le   the  jam  is  being  c l e a r e d .  

It  is  t h e r e f o r e   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  improved  method  of  f i l l i n g   a  p i s t o n - t y p e  

a e r o s o l   can  with  a  v i s c o u s   p r o d u c t .  

I t  i s   a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  method  for  d i s p e n s i n g   a  v i s c o u s   p r o d u c t   in to   a 

p i s t o n - t y p e   a e r o s o l   can  which  is  r e l a t i v e l y   f a s t   in  c o m p a r i -  

son  with  p r i o r   a r t   methods  and  which  e l i m i n a t e s   e x p e n s i v e  

equipment   for  moving  the  can  to  be  f i l l e d   and  a  t u b u l a r  

d i s p e n s i n g   member  r e l a t i v e   to  each  o t h e r   d u r i n g   t h e  

d i s p e n s i n g   of  the  v i s c o u s   p r o d u c t   into  the  c a n .  

It  is  yet  a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  improved  method  for  e l i m i n a t i n g   a i r   s p a c e s   o r  

voida   between  a  v i s c o u s   p r o d u c t   and  a  p i s t o n   in  a  p i s t o n - t y p e  

a e r o s o l   c a n .  

It  is  s t i l l   a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  avoid  the  use  of  a  r e l a t i v e l y   slow  vacuum  s t ep   in  o r d e r   t o  

e l i m i n a t e   a i r   spaces   and  voids   between  a  v i s c o u s   p r o d u c t   and  

a  p i s t o n   in  a  p i s t o n - t y p e   a e r o s o l   c a n .  

It   is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   an  improved  method  of  f i l l i n g   a  p i s t o n - t y p e   a e r o s o l  

can  where in   a i r   spaces   or  vo ids   l o c a t e d   between  the  u p p e r  



s u r f a c e   of  a  v i s c o u s   p r o d u c t   which  has  been  i n t r o d u c e d   i n t o  

the  can  and  the  top  wall   of  the  can  in  the  r e g i o n   near   t h e  

s i d e   w a l l s   of  the  a e r o s o l   can  may  be  s u b s t a n t i a l l y  

e l i m i n a t e d .  

I t   is  yet  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  improved  n o z z l e   for  the  i n t r o d u c t i o n   of  a  v i s -  

cous  p r o d u c t   i n t o   a  p i s t o n - t y p e   a e r o s o l   c a n .  

It  is  s t i l l   a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n -  

t i o n   to  p r o v i d e   a  method  and  means  for   f i l l i n g   a  p i s t o n - t y p e  

a e r o s o l   can  with  a  v i s c o u s   p r o d u c t   whe re in   a  va lve   a s s e m b l y  

s e a t e d   on  an  edge  member  s u r r o u n d i n g   a  top  wall   open ing   o f  

the  can  is  s u b s t a n t i a l l y   p r e v e n t e d   from  becoming  m i s a l i g n e d  

upon  t r a n s p o r t i n g   the  can  from  a  p i s t o n   moving  s t a t i o n   f o r  

the  e x p u l s i o n   of  e x c e s s   a i r   to  a  va lve   a s s e m b l y   c r i m p i n g  

s t a t i o n .  

These  and  o t h e r   o b j e c t s   w i l l   become  a p p a r e n t   f rom 

the  f o l l o w i n g   d e s c r i p t i o n   and  c l a i m s   in  c o n j u n c t i o n   with  t h e  

d r a w i n g s .  

The  p r e s e n t   i n v e n t i o n   may  be  g e n e r a l l y   s u m m a r i z e d  

as  a  method  of  f i l l i n g   and  p r e s s u r i z i n g  a   can  hav ing   a  t o p  

end  wi th   an  o p e n i n g ,   a  s i d e   w a l l ,   a  bot tom  wal l   formed  with  a 

h o l e ,   w h e r e i n   sa id   s i d e   wall  and  sa id   bo t tom  wall   p r o v i d e   a n  

e n c l o s e d   volume,   and  a  p i s t o n   p o s i t i o n e d   w i t h i n   sa id   c a n  

e n c l o s e d   volume,   sa id   p i s t o n   hav ing   a  p e r i p h e r y   c l o s e l y  

a d j a c e n t   sa id   s ide   w a l l ,   with  sa id   p i s t o n   be ing   s l i d a b l e  

a long   the  ax i s   of  the  can,  s a id   method  c o m p r i s i n g   the  s t e p s  

o f :  

(a)  p o s i t i o n i n g   a  n o z z l e   hav ing   a  d i s c h a r g e  

end  with  a  d i s c h a r g e   o r i f i c e   so  t h a t   sa id   d i s c h a r g e  



o r i f i c e   is   l o c a t e d   near   sa id   top  open ing   of  s a i d  

c a n ;  

(b)  d i s p e n s i n g   a  v i s c o u s   p r o d u c t   f l o w i n g   u n d e r  

p r e s s u r e   in  s a id   n o z z l e   i n t o   sa id   can  e n c l o s e d  

volume  t h r o u g h   sa id   n o z z l e   wi th   a  p r e s s u r e   s u f f i -  

c i e n t   for  c a u s i n g   s a id   v i s c o u s   m a t e r i a l   i m p i n g i n g  

on  sa id   p i s t o n   to  sp read   toward  the  p e r i p h e r y   o f  

sa id   p i s t o n   and  sa id   s i de   w a l l ;  

(c)  c o n t i n u i n g   d i s p e n s i n g   sa id   v i s c o u s   p r o d u c t  

i n to   sa id   can  e n c l o s e d   volume  t h r o u g h   sa id   n o z z l e  

in  o r d e r   to  f i l l   sa id   can  with  a  s e l e c t e d   amount  o f  

sa id   v i s c o u s   p r o d u c t ;  

(d)  m a i n t a i n i n g   the  p o s i t i o n   of  sa id   n o z z l e  

near   sa id   top  open ing   of  s a id   can  t h r o u g h o u t   s a i d  

d i s p e n s i n g   s t e p s   (b)  and  ( c ) ;  

(e)  m a i n t a i n i n g   sa id   can  s t a t i o n a r y   with  r e s -  

pect   to  motion  p a r a l l e l   to  sa id   can  a x i s   t h r o u g h o u t  

sa id   d i s p e n s i n g   s t e p s   (b)  and  ( c ) ;  

(f)   p l a c i n g   va lve   assemly   means  i n to   the  t o p  

open ing   of  sa id   can  a f t e r   s a id   d i s p e n s i n g   s t e p s   ( b )  

and  ( c ) ;  

(g)  moving  sa id   p i s t o n   upwardly   in  sa id   c a n  

so  t h a t   sa id   v i s c o u s   p r o d u c t   s u b s t a n t i a l l y   f i l l s  

the  e n c l o s e d   volume  of  sa id   can  above  sa id   p i s t o n  

whi le   p e r m i t t i n g   gas  to  flow  out  of  the  top  o p e n i n g  

of  sa id   can  d u r i n g   sa id   upward  movement  of  s a i d  

p i s t o n ;  

(h)  a p p l y i n g   f l u i d   p r e s s u r e   to  the  hole  at  t h e  

bot tom  of  sa id   can  t h e r e b y   p r o v i d i n g   a  p r e s s u r e  

b e n e a t h   sa id   p i s t o n ;  



( i )   p l u g g i n g   sa id   hole  in  the  bot tom  of  s a i d  

c a n ;  

( j )   r e s t r a i n i n g   sa id   va lve   a s s e m b l y   means  i n  

the  top  open ing   of  sa id   can  and  r e s t r a i n i n g   s a i d  

can  d u r i n g   sa id   p i s t o n   moving  s t ep   (g)  sa id   f l u i d  

p r e s s u r e   a p p l y i n g   s t ep   (h)  and  sa id   p l u g g i n g   s t e p  

( i ) ;   a n d  

(k)  m a i n t a i n i n g   a  p r e s s u r e   w i t h i n   sa id   c a n  

below  sa id   p i s t o n   at  the  e x t e r i o r   ambien t   p r e s s u r e  

or  g r e a t e r   t h r o u g h o u t   sa id   s t e p s   (a)  t h r o u g h   ( j ) . .  

In  s t e p   ( j ) ,   the  va lve   a s sembly   means  may  be  

r e s t r a i n e d ,   for   example ,   by  m e c h a n i c a l   means  e x t e r n a l   to  t h e  

a e r o s o l   can  or  by  the  means  c o n n e c t i n g   the  va lve   a s s e m b l y   t o  

the  body  of  the  can.   Step  (k)  p o i n t s   out  t h a t ,   in  a c c o r d a n c e  

with  the  method  of  the  p r e s e n t   i n v e n t i o n ,   a  vacuum  is  n o t  

a p p l i e d   to  the  ho le   in  the  bot tom  wall   of  the  can  in  o r d e r   t o  

draw  v i s c o u s   p r o d u c t   i n t o   vo ids   between  the  s u r f a c e   of  t h e  

p i s t o n   and  v i s c o u s   p r o d u c t .  

One  i m p o r t a n t   a s p e c t   of  the  p r e s e n t   i n v e n t i o n   i s  

t h a t   the  v i s c o u s   p r o d u c t   is  d i s c h a r g e d   from  the  n o z z l e   a t  

high  v e l o c i t y   s u f f i c i e n t   to  cause   s p r e a d i n g   of  a  v i s c o u s  

p r o d u c t   i m p i n g i n g   on  the  p i s t o n   at  the  s t a r t   of  f i l l i n g  

toward  the  s i d e   wa l l   of  the  c a n .  

The  n o z z l e   for   d i s p e n s i n g   the  v i s c o u s   p r o d u c t   may 

have  a  c r o s s - s e c t i o n a l   geome t ry   so  t h a t   f l u i d   c o m m u n i c a t i o n  

be tween  the  e n c l o s e d   volume  of  the  can  and  the  e x t e r i o r   o f  

the  can  is  r e s t r i c t e d   d u r i n g   the  d i s p e n s i n g   of  a  v i s c o u s   p r o -  

duct   in to   the  can  from  the  n o z z l e .   This  r e s u l t s   in  b u i l d i n g  

a  p o s i t i v e   p r e s s u r e   w i t h i n   the  e n c l o s e d   volume  of  the  c a n  

d u r i n g   the  d i s p e n s i n g   of  the  v i s c o u s   p r o d u c t   which  a s s i s t s   i n  



f i l l i n g   any  vo ids   between  the  v i s c o u s   p r o d u c t   and  t h e  

p i s t o n .  
A  ga seous   p r e s s u r e   may  be  a p p l i e d   to  the  t o p  

open ing   of  the  can  a f t e r   the  v i s c o u s   p r o d u c t   is  d i s p e n s e d  
i n t o   the  can  in  o r d e r   to  s u b s t a n t i a l l y   f i l l   any  v o i d s  
between  the  v i s c o u s   p r o d u c t   and  the  p i s t o n .  

A  p r e f e r r e d   n o z z l e   for   d i s c h a r g i n g   the  v i s c o u s   p r o -  
duct   i n t o   a  can  w i l l   g r a d u a l l y   c o n s t r i c t   the  v i s c o u s   p r o d u c t  
f l o w i n g   in  the  n o z z l e .   This  s u b s t n a t i a l l y   p r e v e n t s  
e x p a n s i o n   of  the  v i s c o u s   p r o d u c t   upon  e x i t i n g   the  d i s c h a r g e  
o r i f i c e   of  the  n o z z l e   and  s u b s t a n t i a l l y   p r e v e n t s   a  j e t   o f  
v i s c o u s   p r o d u c t   a f t e r   be ing   d i s c h a r g e d   from  the  n o z z l e  

from  e x p a n d i n g .  
A  p a i r   of  p a r a l l e l ,   spaced   a p a r t   t r a c k s   may  b e  

p o s i t i o n e d   over  the  p i s t o n   moving  s t a t i o n   to  r e s t r a i n   t h e  
v a l v e   a s semb ly   s e a t e d   on  an  edge  member  s u r r o u n d i n g   the  t o p  
wal l   open ing   of  the  can  d u r i n g   movement  of  the  p i s t o n .   The 

spaced  a p a r t   t r a c k s   would  e x t e n d   a  d i s t a n c e   toward   a  v a l v e  

a s sembly   f a s t e n i n g   or  c r i m p i n g   s t a t i o n   s u f f i c i e n t   to  p r e v e n t  
the  v e n t i n g   of  p r e s s u r e   from  the  i n t e r i o r   of  the  can  f r o m  

m i s a l i g n i n g   the  va lve   a s sembly   wi th   r e s p e c t   to  the  top  w a l l  

opening   when  the  can  is  be ing   t r a n s p o r t e d   from  the  p i s t o n  
moving  s t a t i o n   to  the  v a l v e   a s sembly   f a s t e n i n g   s t a t i o n .  

The  f o l l o w i n g   is  a  d e s c r i p t i o n   of  some  s p e c i f i c  
embodiments   of  the  i n v e n t i o n ,   r e f e r e n c e   be ing   made  t o  
the  accompany ing   d r a w i n g s ,   in  w h i c h :  

In  the  d r awing ,   fo rming   p a r t   h e r e o f :  

F ig .   1  is  a  s c h e m a t i c   v e r t i c a l   c r o s s - s e c t i o n a l   v i e w  
of  an  a e r o s o l   can  hav ing   a  s l i d a b l e   p i s t o n   p o s i t i o n e d   at  a  
f i l l i n g   s t a t i o n   where in   a  n o z z l e   d i s p e n s e s   a  v i s c o u s   p r o d u c t  
i n to   the  can  in  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ;  

F ig .   1A  is  a  p o r t i o n   of  a  h o r i z o n t a l   c r o s s -  
s e c t i o n a l   view  taken  a long  l i n e   l A  -   lA  of  Fig .   1 ;  



r i g .  e   is  a  s c h e m a t i c   e l e v a t i o n   view,   p a r t l y   i n  

c r o s s - s e c t i o n ,   s i m i l a r   to  the  view  of  Fig .   1  i l l u s t r a t i n g   t h e  

d i s p e n s i n g   of  a  v i s c o u s   p r o d u c t   i n t o   an  a e r o s o l   can  hav ing   a 

s l i d a b l e   p i s t o n   at  a  t ime  j u s t   a f t e r   the  s t a r t   of  d i s p e n s i n g  

of  the  v i s c o u s   p r o d u c t   and  where in   the  d i s c h a r g e   n o z z l e   has  a 

p r e f e r r e d   smooth,   g r a d u a l   c o n v e r g i n g   c r o s s - s e c t i o n   near   t h e  

d i s c h a r g e   end  of  the  n o z z l e ;  

Fig .   3  is  a  s c h e m a t i c   e l e v a t i o n   view,  p a r t l y   i n  

c r o s s - s e c t i o n ,   of  a  d i s c h a r g e   n o z z l e   hav ing   a  p r e f e r r e d  

smooth ,   g r a d u a l   c o n v e r g i n g   c r o s s - s e c t i o n   near   the  d i s c h a r g e  

end  of  the  n o z z l e   for   use  in  d i s c h a r g i n g   a  v i s c o u s   p r o d u c t  

i n t o   an  a e r o s o l   can  such  as  i l l u s t r a t e d   in  F i g s .   1  and  2 ;  

Fig.   4  is  a  s c h e m a t i c   f r a g m e n t a r y   e l e v a t i o n   view  o f  

an  a l t e r n a t e   l o c a t i o n   of  a  d i s c h a r g e   n o z z l e   near   the  top  end  

open ing   of  a  p i s t o n - t y p e   a e r o s o l   can  in  a c c o r d a n c e   with  an  

a l t e r n a t e   embodiment   of  the  p r e s e n t   i n v e n t i o n ;  

Fig.   5  is  a  s c h e m a t i c   v e r t i c a l   c r o s s - s e c t i o n a l   v i e w  

i l l u s t r a t i n g   the  p r e s s u r i z a t i o n   t h rough   the  top  open ing   of  a 

p i s t o n - t y p e   a e r o s o l   can  of  v i s c o u s   p r o d u c t   d i s p o s e d   in  t h e  

p i s t o n - t y p e   a e r o s o l   can  in  o r d e r   to  f o r c e   the  v i s c o u s   p r o d u c t  

i n t o   c o n t a c t   with  the  upper   s u r f a c e   of  the  p i s t o n   and  a r o u n d  

the  s k i r t   of  the  p i s t o n   in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ;  

Fig .   6  is  a  s c h e m a t i c   v e r t i c a l   c r o s s - s e c t i o n a l   v i e w  

of  a  p i s t o n - t y p e   a e r o s o l   can  f i l l e d   with  a  v i s c o u s   p r o d u c t  

and  hav ing   d i s p o s e d   in  the  top  open ing   t h e r e o f   a  v a l v e  

a s s e m b l y   m e a n s ;  

F i g .  7   is  a  s c h e m a t i c   e l e v a t i o n   view,  p a r t l y   i n  

c r o s s - s e c t i o n ,   i l l u s t r a t i n g   the  upward  movement  of  a  p i s t o n  

by  means  of  a  p r e s s u r i z e d   f l u i d   in  a  p i s t o n - t y p e   a e r o s o l   c an  



a f t e r   the  can  has  been  f i l l e d   w i t h  a   s e l e c t e d   amount  of  a 

v i s c o u s   p r o d u c t   and  a l so   i l l u s t r a t e s   t r a c k   members ,   i n  

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

valve   a s semb ly   member  p o s i t i o n e d   in  a  top  wall   o p e n i n g   o f  

such  a  can  d u r i n g   the  upward  movement  of  the  p i s t o n ;  

Fig .   8  is  a  s c h e m a t i c   e l e v a t i o n   view,  p a r t l y   i n  

c r o s s - s e c t i o n ,   i l l u s t r a t i n g   a  p r i o r   a r t   c l amping   h e a d  

r e s t r a i n i n g   a  p i s t o n - t y p e   a e r o s o l   can  and  a  va lve   a s s e m b l y  

means  p o s i t i o n e d   in  the  top  wall  open ing   of  such  a  can  d u r i n g  

a  p i s t o n   moving  s tep   such  as  i l l u s t r a t e d   in  Fig.   7 ;  

Fig .   9  is  a  s c h e m a t i c   s ide   e l e v a t i o n   view  i l l u s -  

t r a t i n g   t r a c k   members,  in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   e x t e n d i n g   fram  a  p i s t o n   moving  s t a t i o n   a s  

i l l u s t r a t e d   in  Fig.   7  to  a  va lve   assembly   means  c r i m p i n g   o r  

f a s t e n i n g   s t a t i o n   as  i l l u s t r a t e d   in  Fig.   11;  

Fig.   10  is  a  s c h e m a t i c   e l e v a t i o n   view  t aken   a l o n g  

l i n e   10-10  of  Fig.   9  i l l u s t r a t i n g   t r a c k   members  in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n ;  

Fig.   11  is  a  s c h e m a t i c   e l e v a t i o n   view,   p a r t l y   i n  

c r o s s - s e c t i o n ,   i l l u s t r a t i n g   a  c r i m p i n g   s t a t i o n   for  c r i m p i n g   a 

valve  a s s e m b l y   to  the  top  wall  of  a  p i s t o n - t y p e   a e r o s o l   c a n ;  

and 

Fig.   12  is  a  s c h e m a t i c   e l e v a t i o n   view,  p a r t l y   i n  

c r o s s - s e c t i o n ,   i l l u s t r a t i n g   a  s t a t i o n   for  p r e s s u r i z i n g   t h e  

r eg ion   of  a  p i s t o n - t y p e   a e r o s o l   can  below  the  p i s t o n   and  

i n s e r t i n g   a  grommet  in  a  hole   l o c a t e d   in  the  bot tom  wall  o f  

the  a e r o s o l   c a n .  

In  the  f i g u r e s   of  the  d r awing ,   l i k e   pa r t   n u m b e r s  

i n d i c a t e   l i k e   p a r t s .  



In  o r d e r   to  a f f o r d   a  more  comp le t e   u n d e r s t a n d i n g   o f  

the  p r e s e n t   i n v e n t i o n   and  an  a p p r e c i a t i o n   of  i t s   a d v a n t a g e s ,  

a  d e s c r i p t i o n   of  the  p r e f e r r e d   embodiments   is  p r e s e n t e d  

b e l o w .  

Fig.   1  i l l u s t r a t e s   a  c o n v e n t i o n a l   c y l i n d r i c a l l y  

shaped  a e r o s o l   can  or  c o n t a i n e r   10  c o m p r i s i n g   s u b s t a n t i a l l y  

c y l i n d r i c a l   s ide   wall   11  to  the  bottom  edge  of  which  a  b o t t o m  

wall   12  is  s e c u r e d   in  a  f l u i d - t i g h t   manner .   Bottom  wall  12 

is  o f  a   downward  concave   shape  so  t h a t   it  w i l l   not  be  b e l l i e d  

out  by  p r e s s u r e   w i t h i n   the  can.   The  bottom  wall   12  is  f u r -  

n i s h e d   with  a  hole   13,  the  pu rpose   of  which  w i l l   h e r e i n a f t e r  

be  d e s c r i b e d .   A  top  wal l   14  is  s e c u r e d   in  a  f l u i d - t i g h t  

manner  to  the  upper   edge  of  s i d e w a l l   11.  The  top  wal l   14  h a s  

an  open ing   15  s u r r o u n d e d   by  an  edge  member  16.  The  type  o f  

can  d e s c r i b e d   is  o f t e n   r e f e r r e d   to  in  the  a r t   as  a  " t h r e e -  

p i ece   c a n . "   Such  cans  are  t y p i c a l l y   f a b r i c a t e d   from  s h e e t  

m e t a l .  

It  w i l l   be  u n d e r s t o o d   t h a t   the  i n v e n t i o n   may  a l s o  

be  p r a c t i c e d   with  what  is  f r e q u e n t l y   r e f e r r e d   to  in  the  a r t  

as  a  " t w o - p i e c e "   can  or  c o n t a i n e r   in  which  the  s ide   wall   and  

e i t h e r   the  top  wall   or  bot tom  wall  are  formed  as  one  p i ece   by 

a  deep  d rawing   o p e r a t i o n .   The  i n v e n t i o n   may  a l so   be  p r a c -  

t i c e d   us ing   what  is  r e f e r r e d   to  in  the  a r t   as  a  "d imp le   c u p "  

va lve   a s s e m b l y .  

In  a  t h r e e - p i e c e   can,   such  as  i l l u s t r a t e d   in  F i g .  

1,  the  s ide   wall   11  is  formed  from  i n i t i a l l y   f l a t   s t o c k   w h i c h  

is  curved  i n t o   the  c y l i n d r i c a l   shape .   With  r e f e r e n c e   to  F i g .  

lA,  the  two  m e e t i n g   edges   18,  19  are  welded  t o g e t h e r   to  fo rm 

a  seam  20  e x t e n d i n g   l o n g i t u d i n a l l y   along  the  c a n .  



P o s i t i o n e d   w i t h i n   can  10  is  a  c o n v e n t i o n a l   s h e l l -  

l i k e   p i s t o n   21  f a b r i c a t e d ,   e . g . ,   from  a  s u i t a b l e   mo lded  

p l a s t i c   such  as  p o l y e t h y l e n e .   The  p i s t o n   has  a  c y l i n d r i c a l  

s ide   wall   22  merging  i n to   a  g e n e r a l l y   f r u s t o - c o n i c a l   s h a p e d  

top  wall   23.  The  p i s t o n   is  s l i d a b l e   a x i a l l y   ( u p w a r d l y   i n  

Fig.   1)  with  r e s p e c t   to  the  can.   The  p i s t o n   top  wall  i s  

formed  with  a  d e p r e s s i o n   24  adap t ed   to  accommodate   t h e  

p o r t i o n   26  of  a  va lve   a s s e m b l y   25  (F ig .   6)  which  p r o j e c t s  

in to   the  i n t e r i o r   of  the  can.  The  top  wall  of  the  p i s t o n   21 

is  g e n e r a l l y   shaped  to  conform  to  the  inner   s u r f a c e   of  t h e  

top  wall   14  of  the  can  and  the  lower  p o r t i o n   26  of  v a l v e  

a s sembly   25  so  t h a t   when  the  p i s t o n   r e a c h e s   the  top  of  t h e  

can  it  w i l l   have  e x p e l l e d   s u b s t a n t i a l l y   a l l   the  p r o d u c t  

r e m a i n i n g   in  the  can.   The  i n t e r i o r   of  the  s h e l l - l i k e   p i s t o n  

d e f i n e s   a  space  27  for  accommoda t ing   a  p r e s s u r i z e d   f l u i d .  

With  r e f e r e n c e   to  Fig.   1A,  seam  20  p r o j e c t s   i n t o  

the  can  making  the  i n t e r n a l   c r o s s - s e c t i o n   of  the  can  s i d e  

wall   11  n o n - c i r c u l a r   in  the  r e g i o n   of  seam  20.  When  t h e  

space  27  w i t h i n   the  p i s t o n   21  is  p r e s s u r i z e d   [as  w i l l  

h e r e i n a f t e r   be  d i s c u s s e d ]   the  p i s t o n   s ide   wall   22  is  p r e s s e d  

a g a i n s t   the  i n n e r   s u r f a c e   of  can  s ide   wall  11  to  p roduce   a 

snug  but  s l i d a b l e   f i t .   However,   the  p i s t o n   s ide   wall  does  n o t  

have  s u f f i c i e n t   f l e x i b i l i t y   to  conform  to  the  i n t e r n a l   r i d g e  

formed  by  the  seam  20.  C o n s e q u e n t l y ,   spaces   28  r e s u l t   b e t w e e n  

the  p i s t o n   s i d e w a l l   22  and  the  can  s i d e w a l l   11  on  both  s i d e s  

of  the  seam  2 0 .  

Can  10  is  f i l l e d   with  a  v i s c o u s   p r o d u c t   29  by  a  

nozz l e   30  which  is  p o s i t i o n e d   such  t h a t   the  d i s c h a r g e   end  31 

forming  a  d i s c h a r g e   o r i f i c e   is  l o c a t e d   near  the  top  o p e n i n g  

15  of  the  can  10.  The  n o z z l e   30  would  be  c o n n e c t e d   by  s u i t -  



able   c o n d u i t  m e a n s   32  [ F i g .   2]  to  a  r e s e r v o i r   for  h o l d i n g   a 

v i s c o u s   p r o d u c t   to  be  d i s c h a r g e d   i n t o   the  can  [ t h e   l a s t  

e l e m e n t s   be ing   c o n v e n t i o n a l   and  not  i l l u s t r a t e d ] .   S u i t a b l e  

pumping  or  p r e s s u r i z i n g   means  [not   i l l u s t r a t e d ]   are   p r o v i d e d  

for  d i s c h a r g i n g   a  high  v e l o c i t y   v i s c o u s   p r o d u c t   j e t   from  t h e  

n o z z l e   30  wi th   a  p r e s s u r e   s u f f i c i e n t   for  c a u s i n g   the  v i s c o u s  

p r o d u c t   i m p i n g i n g   on  the  p i s t o n   to  s p r e a d   toward   t h e  

p e r i p h e r y   of  the  p i s t o n   and  the  s ide   w a l l s   11  of  the  c a n .  

[Bes t   i l l u s t r a t e d   in  Fig.   2.]   When  the  p r e s s u r e   of  t h e  

v i s c o u s   f l u i d   be ing   d i s c h a r g e d   from  the  n o z z l e   is  s u f f i c i e n t  

to  cause   some  smal l   amount  of  c a v i t a t i o n   when  the  j e t   o f  

v i s c o u s   p r o d u c t   35  d i s c h a r g e d   from  the  n o z z l e   30  s t r i k e s   t h e  

top  s u r f a c e   of  the  p i s t o n   21  at  the  s t a r t   of  f i l l i n g   the  c a n ,  

t h i s   a s s i s t s   the  s p r e a d i n g   of  the  v i s c o u s   p r o d u c t   29  t o w a r d  

the  p e r i p h e r y   of  the  p i s t o n   21  and  the  s i de   wall   11  of  t h e  

can  and  i n t o   the  space  36  between  g e n e r a l l y   f r u s t a - c o n i c a l  

p i s t o n   wall   s e c t i o n   23  [ i . e . ,   the  p i s t o n   s k i r t ]   and  s ide   w a l l  

11  of  the  can.   S u i t a b l e   means  [not   i l l u s t r a t e d ] ,   such  as  a i r  

c y l i n d e r s ,   would  be  p r o v i d e d   for  p o s i t i o n i n g   n o z z l e   30  w i t h  

r e s p e c t   to  top  open ing   15  of  the  c a n .  

For  many  v i s c o u s   p r o d u c t s ,   s e l e c t i n g   an  a p p r o p r i a t e  

n o z z l e   d i s c h a r g e   p r e s s u r e   for  the  v i s c o u s   p r o d u c t   w i l l   c a u s e  

s u f f i c i e n t   s p r e a d i n g   of  the  v i s c o u s   p r o d u c t   to  s u b s t a n t i a l l y  

avoid   the  f o r m a t i o n   of  voids   between  the  v i s c o u s   p r o d u c t   d i s -  

c h a r g e d   i n t o   the  can  and  the  top  of  the  p i s t o n   i n c l u d i n g   t h e  

space   3 6 .  

I t   shou ld   be  noted  t ha t   the  n o z z l e   30  is  l o c a t e d  

near   the  top  end  of  the  can  10  d u r i n g   the  e n t i r e   o p e r a t i o n   o f  

d i s p e n s i n g   the  v i s c o u s   p roduc t   from  the  n o z z l e   in to   the  c a n  

for  f i l l i n g   of  the  can  with  a  s e l e c t e d   amount  of  v i s c o u s  



p r o d u c t .   This  i n c r e a s e s   the  speed  of  f i l l i n g   the  can  i n  

c o m p a r i s o n   with  p r i o r   a r t   methods  of  f i l l i n g   the  can  w h e r e i n  

a  t u b u l a r   d i s p e n s i n g   member  is  p o s i t i o n e d   near   the  p i s t o n   a t  

the  bottom  of  the  can  and  e i t h e r   the  can  was  lowered   or  t h e  

t u b u l a r   d i s p e n s i n g   member  was  wi thdrawn  from  the  can  as  t h e  

can  was  f i l l e d   with  a  v i s c o u s   p r o d u c t .   In  a d d i t i o n ,   i n  

a c c o r d a n c e   with  the  method  of  the  p r e s e n t   i n v e n t i o n ,   s i n c e  

the  v i s c o u s   p roduc t   d i s p e n s i n g   n o z z l e   30  r ema ins   s t a t i o n a r y  

near  the  top  end  of  the  can  10  dur ing   the  f i l l i n g   of  the  c a n ,  

the  e x p e n s i v e   p r i o r   a r t   equ ipmen t   used  to  move  the  can  and  

the  t u b u l a r   d i s p e n s i n g   member  r e l a t i v e   to  one  a n o t h e r  

r e s p o n s i v e   to  the  r a t e   at  which  the  can  is  f i l l e d   is  no 

l onge r   r e q u i r e d .  

4  p r e f e r r e d   n o z z l e   shape  for  use  in  the  p r e s e n t  

i n v e n t i o n   is  i l l u s t r a t e d   in  F i g s .   2  and  3.  The  p r e f e r r e d  

nozz l e   shape ,   as  i l l u s t r a t e d   in  F i g s .  2   and  3,  is  a  n o z z l e  

having  a  smooth,   g r a d u a l l y   c o n v e r g i n g   c r o s s - s e c t i o n   p a r a l l e l  

to  the  ax i s   3f  the  n o z z l e   [ v e r t i c a l   c r o s s - s e c t i o n   as  i l l u s -  

t r a t e d   in  Fig.   2  and  3].  The  smooth,   g r a d u a l l y   c o n v e r g i n g  

nozz le   c r o s s - s e c t i o n   is  s u i t a b l y   l o c a t e d   near   the  d i s c h a r g e  

end  31  of  the  n o z z l e   30.  The  purpose   of  such  a  n o z z l e   is  t o  

p r o v i d e   s u b s t a n t i a l l y   l a m i n a r   flow  [ i . e . ,   s u b s t a n t i a l l y   n o n -  

t u r b u l a n t   f low]  of  the  p r e s s u r i z e d   v i s c o u s   p r o d u c t   as  i t  

a p p r o a c h e s   the  d i s c h a r g e   end  of  the  n o z z l e .   To  o b t a i n   such  a 

flow  of  the  p r e s s u r i z e d   v i s c o u s   p r o d u c t ,   i t   is  d e s i r a b l e   t o  

avoid  a b r u p t   changes   in  the  c r o s s - s e c t i o n   of  the  n o z z l e  

c o n d u i t   in  which  the  v i s c o u s   p r o d u c t   is  f l o w i n g .   A  n o z z l e  

having  the  shape  as  i l l u s t r a t e d   in  F igs .   2  and  3  a l s o  

s u b s t a n t i a l l y   p r e v e n t s   e x p a n s i o n   of  the  j e t   of  the  v i s c o u s  

p roduc t   35  which  is  being  d i s c h a r g e d   from  the  d i s c h a r g e  



o r i f i c e   of  the  n o z z l e   30.  S i g n i f i c a n t   e x p a n s i o n   of  the  j e t   o f  

v i s c o u s   p r o d u c t   d i s c h a r g e d   from  the  n o z z l e   30  would  r e s u l t   i n  

energy   l o s s e s   and  d e g r a d e   the  s p r e a d i n g   of  the  v i s c o u s  

p r o d u c t   which  s t r i k e s   the  upper   s u r f a c e   of  the  p i s t o n   t o w a r d  

the  s ide   wa l l s   of  the  can  du r ing   the  i n i t i a l   f i l l i n g   of  t h e  

c a n .  

R e f e r r i n g   to  Fig .   3,  d i s c h a r g e   n o z z l e   30  c o m p r i s e s  

a  c o n d u i t   39  for   t r a n s p o r t i n g   a  v i s c o u s   p r o d u c t   under  p r e s -  

s u r e .   Condui t   39  has  a  c i r c u l a r   c r o s s - s e c t i o n a l   a rea   A1. 

Near  the  d i s c h a r g e   end  31  of  n o z z l e   30,  the  c i r c u l a r   c r o s s -  

s e c t i o n a l   a rea   of  the  n o z z l e   f l u i d   c o n d u i t   39  is  g r a d u a l l y  

and  smooth ly   c o n t r a c t e d   38  t o  a   s m a l l e r   c r o s s - s e c t i o n a l   a r e a  

A2.  The  d i a m e t e r   of  the  v i s c o u s   p r o d u c t   j e t   35  d i s c h a r g e d  

from  the  d i s c h a r g e   o r i f i c e   of  n o z z l e   30  is  D1.  D iamete r   D1 

is  s u b s t a n t i a l l y   equa l   to  the  d i a m e t e r   of  the  n o z z l e   f l u i d  

c o n d u i t   when  it  has  the  c r o s s - s e c t i o n a l   a rea   A2.  That  i s ,  

t h e r e   is  s u b s t a n t i a l l y   no  e x p a n s i o n   of  the  v i s c o u s   p r o d u c t  

upon  d i s c h a r g e   of  the  v i s c o u s   p roduc t   from  the  n o z z l e   30 .  

The  d i a m e t e r   of  the  v i s c o u s   p r o d u c t   je t   35  at  a  distance  spaced 

from  the  d i s c h a r g e   end  31  of  nozz l e   30  is  D2,  where  D2 

s u b s t a n t i a l l y   e q u a l s   D1.  That  i s ,   t h e r e   is  s u b s t a n t i a l l y   no 

e x p a n s i o n   of  the  v i s c o u s   p r o d u c t   j e t   35  a f t e r   it  has  b e e n  

d i s c h a r g e d   from  the  n o z z l e   30.  Thus  t h e r e   are  only  minimum 

ene rgy   l o s e s   in  the  v i s c o u s   p r o d u c t   j e t   due  to  e x p a n s i o n   and  

t u r b u l e n c e   in  the  j e t .  

As  h e r e i n b e f o r e   d i s c u s s e d ,   a v o i d i n g   e x p a n s i o n   and 

t u r b u l e n c e   in  the  v i s c o u s   p r o d u c t   j e t   has  been  found  to  be 

i m p o r t a n t   in  o r d e r   to  o b t a i n   the  s p r e a d i n g   of  the  v i s c o u s  

p r o d u c t   upon  s t r i k i n g   the  p i s t o n   where in   s t r i k i n g   of  t h e  

p i s t o n   by  the  j e t   is  d e s i r a b l y   accompanied   by  a  smal l   amount  



of  c a v i t a t i o n .  

With  r e f e r e n c e   to  F ig .   3,  examples   of  s u i t a b l e  

d i m e n s i o n s   for  the  n o z z l e   a r e :   A1  =  1 . 7 6   s q u a r e   i n c h e s ;   A2  = 

0.196  square   i n c h e s ;   D1  =  D2  =  0.5  i n c h e s ;   ang le   X  =  3 0 ° .  

When  the  v i s c o u s   p r o d u c t   is  l a t e x   c a u l k ,   a  p r e s s u r e   of ,   e . g . ,  

about   36  p . s . i . g .   is  s u i t a b l e .  

A  g r a d u a l l y   c o n v e r g i n g   nozz le   used  to  l i m i t   t h e  

e x p a n s i o n   of  a  j e t   of  d i s c h a r g e d   f l u i d   is  g e n e r a l l y   known  i n  

the  f i e l d   of  f l u i d   m e c h a n i c s .   P r i o r   to  the  p r e s e n t   i n v e n -  

t i o n ,   the  a d v a n t a g e s   of  us ing   a  g r a d u a l l y   c o n v e r g i n g   n o z z l e  

to  f i l l   a  p i s t o n - t y p e   a e r o s o l   c o n t a i n e r   with  a  v i s c o u s   p r o -  

duct  had  not  been  known.  H e r e t o f o r e ,   c o n v e r g i n g   n o z z l e s   h a v e  

not  been  used  with  equ ipmen t   for  f i l l i n g   p i s t o n - t y p e   a e r o s o l  

c o n t a i n e r s   w i t h  a   v i s c o u s   p r o d u c t .  

As  i l l u s t r a t e d   in  F i g s .   1  and  2,  the  d i s c h a r g e   end  

31  of  the  nozz le   30,  p o s i t i o n e d   near   the  top  end  of  can  10 ,  

is  d i s p o s e d   w i t h i n   the  can  10.  In  many  i n s t a n c e s   it  i s  

d e s i r a b l e   tha t   the  c r o s s - s e c t i o n a l   a rea   of  the  n o z z l e   30  a d -  

j a c e n t   the  top  end  of  the  can  10  be  l e s s   than  but  s u b s t a n -  

t i a l l y   equal   to  the  c r o s s - s e c t i o n a l   a rea   of  the  top  end 

open ing   15  of  the  can.  Thus,  only  a  small   a n n u l a r   a rea   40 

w i l l   be  p rov ided   for  p e r m i t t i n g   the  escape   of  a i r   from  t h e  

i n t e r i o r   of  the  can  to  the  e x t e r i o r   as  v i s c o u s   p r o d u c t   29 

f i l l s   the  can.  The  i n t e r i o r   of  the  can  10  [ i . e . ,   t h e  

e n c l o s e d   volume  of  the  can]  may  thus   be  said  to  be  i n  

r e s t r i c t e d   f l u i d   c o m m u n i c a t i o n   with  the  e x t e r i o r   of  the  c a n .  

A c c o r d i n g l y ,   t h e r e   w i l l   be  a  p o s i t i v e   p r e s s u r e   b u i l d u p   in  t h e  

can  e n c l o s e d   volume  as  the  can  is  f i l l e d   with  v i s c o u s  

p r o d u c t .   The  p o s i t i v e   p r e s s u r e   b u i l d u p   wi l l   a s s i s t   t h e  

v i s c o u s   p roduc t   f i l l i n g   any  vo ids   between  the  v i s c o u s   p r o d u c t  



29  and  the  p i s t o n   21  and  a s s i s t   in  hav ing   the  v i s c o u s   p r o d u c t  

e n t e r   space   36  between  p i s t o n   wall   23  and  can  s ide   wall   11 .  

In  many  a p p l i c a t i o n s ,   s u f f i c i e n t   p o s i t i v e   p r e s s u r e   can  be 

b u i l t   up  to  f o r ce   the  v i s c o u s   p r o d u c t   be tween   the  s ide   of  t h e  

p i s t o n   23  and  the  s ide   wall  of  the  can  11.  

Examples  of  s u i t a b l e   d i m e n s i o n s   are  as  f o l l o w s :   I f  

the  d i a m e t e r   of  the  top  open ing   15  of  the  can  is  a b o u t  

1  i nch ,   the  e x t e r n a l   d i a m e t e r   of  the  n o z z l e   30  a d j a c e n t   t h e  

top  o p e n i n g   15  of  the  can  may  be  about   0 .975  i n c h e s .  

An  a l t e r n a t i v e   way  to  b u i l d   a  p o s i t i v e   p r e s s u r e   i n  

the  can  e n c l o s e d   volume  when  the  v i s c o u s   p r o d u c t   is  b e i n g  

d i s p e n s e d   i n to   the  can  would  be  to  have  the  d i s c h a r g e   end  31 

of  the  n o z z l e   r e s t   on  the  edge  member  16  s u r r o u n d i n g s   t h e  

open ing   15  of  the  top  wall  14  of  the  can  [not   i l l u s t r a t e d ] .  

The  d i s c h a r g e   o r i f i c e   of  the  n o z z l e   30  would  be  a l i g n e d   w i t h  

the  top  open ing   15  of  the  can.  The  r e s t i n g   of  the  d i s c h a r g e  

end  31  of  n o z z l e   30  on  edge  member  16  would  a l so   r e s u l t   i n  

r e s t r i c t i n g   f l u i d   c o m m u n i c a t i o n   be tween  the  i n t e r n a l   vo lume  

of  the  can  10  and  the  e x t e r i o r   of  the  can  t h e r e b y   c a u s i n g  

p o s i t i v e   p r e s s u r e   to  bu i ld   in  the  can  when  v i s c o u s   p roduc t   i s  

be ing   d i s p e n s e d   i n to   the  c a n .  

F ig .   4  i l l u s t r a t e s   an  a l t e r n a t e   l o c a t i o n   for  t h e  

n o z z l e   30  hav ing   a  d i s c h a r g e   end  31  p o s i t i o n e d   near   the  t o p  

open ing   of  the  can  10  in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n -  

t i o n .   In  t h i s   embodiment  of  the  i n v e n t i o n ,   the  d i s c h a r g e  

o r i f i c e   of  the  n o z z l e   30  d i s c h a r g e   end  31  is  p o s i t i o n e d   n e a r  

the  top  open ing   15  of  the  can  10  but  e x t e r n a l   to  the  e n c l o s e d  

volume  of  the  can.  In  t h i s   embodiment ,   i t   is  d e s i r a b l e   f o r  

the  d i a m e t e r   of  the  nozz le   d i s c h a r g e   o r i f i c e   to  be  s u b s t a n -  

t i a l l y   l e s s   than  the  d i a m e t e r   of  the  top  opening   15  of  t h e  



can.  Hence,  the  d i a m e t e r   of  the  j e t   of  v i s c o u s   p r o d u c t   35 

d i s c h a r g e d   from  the  n o z z l e   30  w i l l   be  s u b s t a n t i a l l y   l e s s   t h a n  

the  d i a m e t e r   of  the  top  open ing   of  the  can.   The  r e a s o n   f o r  

t h i s   is  t h a t   if   the  d i a m e t e r   of  the  je t   of  v i s c o u s   p r o d u c t  

was  c l o s e   to  the  d i a m e t e r   of  the  top  opening   of  the  c a n ,  

r u s h i n g   a i r   e s c a p i n g   from  the  can  as  the  can  is  f i l l e d   w i t h  

v i s c o u s   p r o d u c t   w i l l   c a r r y   with  i t   some  of  the  v i s c o u s  

p r o d u c t   t r y i n g   to  e n t e r   the  can.   It  wi l l   be  a p p r e c i a t e d   t h a t  

t h i s   would  cause   the  s p a t t e r   of  v i s c o u s   p r o d u c t   about   t h e  

work  a r e a .  

D imens ions   s u i t a b l e   for  the  p r a c t i c e   of  t h e  

embodiment  of  the  i n v e n t i o n   i l l u s t r a t e d   in  Fig .   4,  could  b e ,  

for  example ,   the  d i a m e t e r   of  the  nozz le   d i s c h a r g e   o r i f i c e   and  

hence  the  d i a m e t e r   of  the  j e t   of  v i s cous   p r o d u c t   be ing   a b o u t  

o n e - h a l f   the  d i a m e t e r   of  the  top  end  opening  of  the  can.   I t  

wi l l   be  a p p r e c i a t e d   t h a t   in  embodiments   of  the  p r e s e n t  

i n v e n t i o n   as  i l l u s t r a t e d   in  Fig.   4,  t he re   w i l l   not  be 

s u b s t a n t i a l   p o s i t i v e   p r e s s u r e   b u i l d u p   w i th in   the  e n c l o s e d  

volume  of  can  10  d u r i n g   the  f i l l i n g   of  the  can  with  t h e  

v i s c o u s   p r o d u c t .  

The  next  s t e p ,   in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   which  f o l l o w s   f i l l i n g   the  can  with  a  s e l e c t e d  

amount  of  v i s c o u s   m a t e r i a l ,   is  o p t i o n a l   and  would  be  

p r a c t i c e d   when  c i r c u m s t a n c e s   d i c t a t e .   In  some  i n s t a n c e s ,  

a f t e r   the  f i l l i n g   of  a  can  10  with  a  s e l e c t e d   amount  o f  

v i s c o u s   p r o d u c t   29,  t h e r e   may  remain  some  s p a c e s   or  v o i d s  

between  the  v i s c o u s   p r o d u c t   and  the  upper  s u r f a c e   of  t h e  

p i s t o n   21  e s p e c i a l l y   in  r e g i o n   3 6 .  

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

i l l u s t r a t e d   in  Fig.   5,  the  v i s c o u s   p roduc t   29  may  be  f o r c e d  



f u r t h e r   down  and  around  the  s k i r t   a rea   23  o f  t h e   p e r i p h e r y   o f  

upper   s u r f a c e   a rea   of  the  p i s t o n   21  in  o r d e r   to  f i l l   a n y  

vo ids   t h a t   may  e x i s t   in  the  space   36  between  p i s t o n   s u r f a c e  

a rea   23  and  s ide   wal l   11  of  can  10  by  i n t r o d u c i n g   f l u i d  

p r e s s u r e ,   most  s u i t a b l y   ga seous   p r e s s u r e   in  the  form  of  a i r  

p r e s s u r e ,   at  the  top  open ing   15  of  can  10.  The  p r e s s u r e  

shou ld   not  be  so  g r e a t   t h a t   i t   w i l l   f o r ce   the  v i s c o u s   p r o d u c t  

under  the  p i s t o n   2 1 .  

The  top  wall   14  of  can  10  may  be  engaged  by  a 

c y l i n d r i c a l   c l amp ing   member  42  forming  an  e n c l o s e d   h o l l o w  

space  45.  The  bottom  edge  of  c l amping   member  42  is  p r o v i d e d  

with  a  s ea l   43,  f a b r i c a t e d   from  an  e l a s t o m e r   or  r ubbe r   l i k e  

m a t e r i a l ,   for  e n g a g i n g   the  top  wall   14  of  can  10.  A  c o n d u i t  

44  would  be  c o n n e c t e d   to  a  s o u r c e   of  a i r   p r e s s u r e   [ n o t  

i l l u s t r a t e d ]   and  p e n e t r a t e s   the  wall   of  c l amping   member  42 

for  i n t r o d u c i n g   a i r   p r e s s u r e   on  the  top  of  v i s c o u s   p r o d u c t   29 

t h r o u g h   top  open ing   15  of  can  10  for  f u r t h e r   f o r c i n g   v i s c o u s  

p r o d u c t   29  i n to   c o n t a c t   with  the  upper   s u r f a c e   of  the  p i s t o n  

and  e s p e c i a l l y   i n to   space  36.  The  top  wall  of  c l a m p i n g  

member  42  may  be  c o n n e c t e d   by  a  rod  46  to  a  s u i t a b l e   m e a n s ,  

such  as  an  a i r   o p e r a t e d   c y l i n d e r   [no t   i l l u s t r a t e d ] ,   f o r  

moving  c l amping   member  42  up  and  down  as  d e s i r e d .  

When  the  can  10  is  f i l l e d   with  a  v i s c o u s   p r o d u c t ,  

in  a c c o r d a n c e   with  the  method  of  the  p r e s e n t   i n v e n t i o n   s u c h  

as  i l l u s t r a t e d   and  d e s c r i b e d   in  c o n j u n c t i o n   with  F i g s .   1  a n d  

2,  the  o p t i o n a l   p r e s s u r i z a t i o n   s t e p   of  the  p r e s e n t   i n v e n t i o n  

i l l u s t r a t e d   in  Fig .   5  has  been  found  u s e f u l   when  the  v i s c o u s  

p r o d u c t   is  l a t e x   c a u l k   or  s i l i c o n e   c a u l k .   When  the  can  10  i s  

f i l l e d   with  a  v i s c o u s   p r o d u c t ,   in  a c c o r d a n c e   with  the  m e t h o d  

of  the  p r e s e n t   i n v e n t i o n   such  as  i l l u s t r a t e d   and  d e s c r i b e d   i n  



c o n j u n c t i o n   with  F i g s .   1  and  2,  the  o p t i o n a l   p r e s s u r i z a t i o n  

s tep   of  the  p r e s e n t   i n v e n t i o n   i l l u s t r a t e d   in  Fig .   5  has  b e e n  

found  g e n e r a l l y   not  to  be  n e c e s s a r y   when  the  v i s c o u s   p r o d u c t  

is  cream  or  g e l .  

T y p i c a l   p r e s s u r e s   used  may  be,  e . g . ,   about   10  p . s . i . g .  

to  80  p . s . i . g .   The  t y p i c a l   l e n g t h   of  time  of  p r e s s u r i z a t i o n  

may  be,  e . g . ,   about   1  second  to  3  s e c o n d s .   These  p r e s s u r e s  

and  t imes   are  only  g iven   by  way  of  example  and  it  w i l l   be  

u n d e r s t o o d   t h a t   o t h e r s   may  be  u s e d .  

The  d e t e r m i n a t i o n   of  whether   or  not  the  o p t i o n a l  

p r e s s u r i z a t i o n   s tep   of  the  p r e s e n t   i n v e n t i o n   is  n e c e s s a r y   o r  

d e s i r a b l e   would  depend  on  f a c t o r s   such  as  the  v i s c o s i t y   o f  

the  v i s c o u s   p roduc t   i n t r o d u c e d   in to   the  can,  the  p r o d u c t   f l o w  

c h a r a c t e r i s t i c s ,   the  p r e s s u r e ,   and  the  v e l o c i t y   at  which  t h e  

v i s c o u s   p r o d u c t   is  i n t r o d u c e d   in to   the  can  d u r i n g   the  f i l l i n g  

s t e p ,   and  the  s i ze   of  the  can.   One  s k i l l e d   in  the  a r t   c o u l d  

per form  r o u t i n e   t e s t s   with  s e l e c t e d   v i s c o u s   p r o d u c t s   and 

s e l e c t e d   can  s i z e s   and  s e l e c t e d   f i l l i n g   p r e s s u r e s   t o  

d e t e r m i n e   i f   the  o p t i o n a l   p r e s s u r i z a t i o n   s t ep   in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n   is  d e s i r e d   p r i o r   to  f i l l i n g   o f  

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

The  p r e s s u r i z a t i o n   s tep   of  the  p r e s e n t   i n v e n t i o n  

d e s c r i b e d   in  c o n j u n c t i o n   with  Fig.   5  r e p r e s e n t s   an  i m p o r t a n t  

advance  in  the  a r t .   H e r e t o f o r e ,   in  o rde r   to  f u r t h e r   f o r c e  

the  v i s c o u s   m a t e r i a l   around  the  s k i r t   r e g i o n   of  the  u p p e r  

s u r f a c e   of  the  p i s t o n ,   the  p r i o r   a r t   used  a  vacuum  me thod  

where in   a  vacuum  was  i n t r o d u c e d   at  the  hole  13  l o c a t e d   in  t h e  

bottom  wal l   12  of  can  10.  Such  a  method  is  d e s c r i b e d   in  U . S .  

P a t e n t   No.  3 , 8 9 7 , 6 7 2 .   Al though   the  vacuum  method  s a t i s f a c -  

t o r i l y   fo rced   the  v i s c o u s   m a t e r i a l   around  the  s k i r t   of  t h e  



p i s t o n ,   t h i s   method  was  slow  and  is  a  very  l i m i t i n g   f a c t o r   i n  

high  speed  o p e r a t i o n s .   The  p r e s s u r i z a t i o n   method,   in  a c c o r d -  

ance  wi th   the  p r e s e n t   i n v e n t i o n ,   w i l l   f o r ce   the  v i s c o u s   p r o -  

duct   around  the  p i s t o n   more  r a p i d l y   than  the  p r i o r   a r t   vacuum 

method .   It  w i l l   be  a p p r e c i a t e d   t h a t   the  h i g h e r   speed  p r e s -  

s u r i z a t i o n   method  of  the  p r e s e n t   i n v e n t i o n   is  c o m p l e m e n t a r y  

to  the  h i g h e r   speed  au toma ted   f i l l i n g   method  of  the  p r e s e n t  

i n v e n t i o n   for  use  in  high  speed  f i l l i n g   o p e r a t i o n s .  

It  w i l l   be  a p p r e c i a t e d ,   t h a t   if   d e s i r e d ,   the  vacuum 

method  d i s c l o s e d   in  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2   may  be  used  i n  

c o m b i n a t i o n   with  the  v i s c o u s   p r o d u c t   f i l l i n g   method  d e s c r i b e d  

h e r e i n   in  c o n j u n c t i o n   with  F i g s .   1  to  4.  It  w i l l   a l so   be 

a p p r e c i a t e d   t h a t   the  p r e s s u r i z a t i o n   method  of  the  p r e s e n t  

i n v e n t i o n   used  to  force   v i s c o u s   m a t e r i a l   around  the  s k i r t   o f  

the  p i s t o n ,   d e s c r i b e d   in  c o n j u n c t i o n   with  Fig.   5,  may  be 

u s e f u l l y   employed  with  p r i o r   a r t   methods   for  d i s p e n s i n g   a 

v i s c o u s   p r o d u c t   in to   an  a e r o s o l   c o n t a i n e r   or  c a n .  

Al though  not  p r e f e r r e d ,   the  p r e s s u r i z a t i o n   m e t h o d  

of  the  p r e s e n t   i n v e n t i o n   d e s c r i b e d   in  c o n j u n c t i o n   with  Fig.   5 

may  a l so   be  p r a c t i c e d   a f t e r   the  va lve   a s sembly   has  b e e n  

p l a c e d   i n t o   the  top  opening   of  the  a e r o s o l   can.   In  t h i s  

i n s t a n c e ,   the  va lve   assembly   would  be  opened  by  m e c h a n i c a l  

means  and  the  p r e s s u r e   a p p l i e d   t h r o u g h   the  open  v a l v e .  

The  next  s tep   in  the  method  of  f i l l i n g   an  a e r o s o l  

can  wi th   a  v i s c o u s   p roduc t   is  to  i n s e r t   a  va lve   a s s e m b l y  

means  25  i n t o   the  hole  15  in  the  top  wall   14  of  the  can  10 

such  as  i l l u s t r a t e d   in  Fig.   6.  The  va lve   a s sembly   means  25 

r e s t s   on  the  edge  member  16  s u r r o u n d i n g   hole  15.  The  s tep   o f  

i n s e r t i n g   the  va lve   a s sembly   means  in  the  hole  15  and  t h e  

m e c h a n i c a l   means  for  doing  so  are  c o n v e n t i o n a l   and  are  n o t  



i l l u s t r a t e d .  

The  next  s t ep   of  the  method  of  the  p r e s e n t   i n v e n -  

t i on   is  i l l u s t r a t e d   in  F ig .   7.  Clamping  head  50  i n c l u d e s  

c lamping   l egs   51  for  e n g a g i n g   top  wall   14  of  can  10 .  

Clamping  head  50  is  c o n n e c t e d   to  rod  52  which  is  c o n n e c t e d   t o  

s u i t a b l e   means  [not   i l l u s t r a t e d ]   for  moving  c l a m p i n g   head  50 

up  and  down.  Track  members  60  [which  w i l l   h e r e i n a f t e r   be  

d i s c u s s e d   in  d e t a i l ]   are  d i s p o s e d   w i t h i n   c l amping   head  50  and  

are  spaced  j u s t   s l i g h t l y   above  l i p   34  of  va lve   a s s e m b l y   means  

25.  A  n o z z l e   53  engages   hole   13  in  bottom  wall   12  of  can  10 .  

The  n o z z l e   53  is  p r o v i d e d   with  a  s ea l   54  for  making  a  s u b -  

s t a n t i a l l y   f l u i d - t i g h t   engagement   with  the  bot tom  12  of  c a n  

10.  Nozzle  53  is  c o n n e c t e d   to  a  sou rce   of  p r e s s u r i z e d   a i r  

[not   i l l u s t r a t e d ]   by  c o n d u i t   55.  Nozzle  53  is  mounted  on  a 

rod  56  which  is  c o n n e c t e d   to  s u i t a b l e   means  for  s e l e c t i v e l y  

moving  n o z z l e   53  up  and  down,  i . e . ,   in to   and  out  of  e n g a g e -  

ment  with  the  bottom  wall   12  of  can  10  in  a l i g n m e n t   with  h o l e  

13.  

P r e s s u r i z e d   a i r   from  nozz le   53  w i l l   f o r c e   s l i d a b l e  

p i s t o n   21  upward ly   in  can  10  which  in  tu rn   pushes   v i s c o u s  

p r o d u c t   25  upwardly   in  the  can  u n t i l   i t   s u b s t a n t i a l l y   f i l l s  

the  a i r   space   57  above  the  v i s c o u s   p r o d u c t .   That  i s ,   t h e  

e n c l o s e d   volume  of  the  can  10  above  p i s t o n   21  has  been  s u b -  

s t a n t i a l l y   f i l l e d   with  the  v i s c o u s   p roduc t   25.  As  h e r e i n -  

b e f o r e   d i s c u s s e d ,   va lve   a s sembly   means  25  has  been  p l aced   b u t  

not  f a s t e n e d   on  edge  member  16  s u r r o u n d i n g   hole   15  in  the  t o p  

wall   14  of  can  10.  As  p i s t o n   21  moves  upwardly   in  can  2 1 ,  

va lve   a s semb ly   25  w i l l   be  l i f t e d   of f   edge  member  16  by  t h e  

a i r   being  d i s p l a c e d   from  space   57  u n t i l   the  va lve   a s s e m b l y  

c o n t a c t s   t r a c k s   60.  A  path  is  thus  p rov ided   for  a i r   to  f l o w  



out  of  ho le   15  between  edge  member  16  and  the  l i p   34  of  v a l v e  

a s s e m b l y   means  25.  The  t r a c k s   60  only   pe rmi t   minimal   u p w a r d  

movement  of  va lve   a s s e m b l y   means  25  so  t h a t   va lve   a s s e m b l y  

means  25  is  s u b s t a n t i a l l y   r e t a i n e d   w i t h i n   hole  15  and  e n o u g h  

space   is  not  p r o v i d e d   for  the  v i s c o u s   p r o d u c t   to  l eave   t h e  

can.   T racks   60  may  be  sa id   to  be  r e s t r a i n i n g   va lve   a s s e m b l y  

means  25.  It  w i l l   be  a p p r e c i a t e d   t h a t   c l a m p i n g   member  25  i s  

h o l d i n g   or  r e s t r a i n i n g   can  10  in  p l a c e   d u r i n g   t h i s   p i s t o n  

moving  s t e p .  

The  s t ep   i l l u s t r a t e d   in  Fig .   7  may  be  r e f e r r e d   t o  

a s  a   p i s t o n   moving  s t ep   or  p i s t o n   p o s i t i o n i n g   s tep   and  may 

take  p l ace   at  what  may  be  r e f e r r e d   to  as  a  p i s t o n   moving  a t a -  

t i o n .   The  use  of  the  t r a c k   members  60,  which  w i l l   h e r e i n -  

a f t e r   be  d i s c u s s e d ,   forms  pa r t   of  the  p r e s e n t   i n v e n t i o n .  

I n s t e a d   of  us ing   t r a c k s   60  of  the  p r e s e n t   i n v e n -  

t i o n ,   the  p i s t o n   moving  s t e p   may  be  pe r fo rmed   us ing   a  c o n v e n -  

t i o n a l   c l amp ing   head  65  such  as  i l l u s t r a t e d   in  F i g .  8   and  

d i s c u s s e d   in  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2 .   The  c l amp ing   head  65 

would  be  p r o v i d e d   with  a  lower  c y l i n d r i c a l   p o r t i o n   f o r  

e n g a g i n g   the  top  wall   14  of  the  can  10.  Openings   would  be  

p r o v i d e d   in  the  c l a m p i n g   head  65  for   the  e scape   of  a i r  

e x p e l l e d   from  can  10  d u r i n g   the  p i s t o n   moving  s t e p .   Clamp  65 

would  be  p r o v i d e d   with  an  i n t e r n a l   s h o u l d e r   66  which,   when 

the  clamp  engages   can  top  wall   14,  is  spaced  j u s t   s l i g h t l y  

above  l i p   34  of  va lve   means  25.  The  c l amping   head  65  wou ld  

be  c o n n e c t e d ,   e . g . ,   by  a  rod  member  67  to  s u i t a b l e   m e a n s ,  

such  as  a i r   c y l i n d e r s ,   for  moving  c l amp ing   head  65  u p w a r d l y  

and  d o w n w a r d l y .  

Use  of  a  c o n v e n t i o n a l   c l amp ing   head  65,  such  a s  

i l l u s t r a t e d   in  Fig .   8,  would  be  s a t i s f a c t o r y   with  slow  m o v i n g  



o p e r a t i o n s   such  as  s i n g l e   s t a t i o n   i n d e x i n g   m a c h i n e s .   How- 

e v e r ,   use  of  t r a c k s   60,  in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   is  p a r t i c u l a r l y   u s e f u l   in  high  speed  a u t o m a t e d  

o p e r a t i o n   such  as  i n - l i n e ,   m u l t i p l e   i ndex ,   m u l t i p l e   h e a d  

machines   as  w i l l   be  a p p r e c i a t e d   from  the  d e t a i l e d   d i s c u s s i o n  

which  w i l l   f o l l o w .  

The  p i s t o n   moving  s tep   d i s c u s s e d   in  c o n j u n c t i o n  

with  Fig.   7  d i s c l o s e   the  use  of  a  p r e s s u r i z e d   f l u i d ,  

t y p i c a l l y   a  p r e s s u r i z e d   gas  such  as  a i r ,   for  moving  p i s t o n   21 

upwardly   in  can  10.  It  w i l l   be  a p p r e c i a t e d   tha t   one  s k i l l e d  

in  the  a r t   may  use  o t h e r   means  for  moving  p i s t o n   21.  F o r  

example ,   p i s t o n   21  could  be  moved  upward ly   in  can  10  by 

m e c h a n i c a l   means  by  i n s e r t i n g  a   rod  having   a p p r o p r i a t e  

c o n t r o l   mechanisms  t h r o u g h   hole  13  and  in to   c o n t a c t   w i t h  

p i s t o n   2 1 .  

The  v i s c o u s   p r o d u c t   d i s p e n s i n g   s t ep   of  the  p r e s e n t  

i n v e n t i o n ,   d i s c u s s e d   in  c o n j u n c t i o n   with  F i g s .   1  to  4,  o f f e r s  

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

methods  with  r e s p e c t   to  the  p i s t o n   moving  s t ep   d i s c u s s e d   i n  

c o n j u n c t i o l   with  Fig.   7 .  

When  a  can  is  f i l l e d   with  a  v i s c o u s   p r o d u c t   by  t h e  

h e r e i n b e f o r e   d e s c r i b e d   d i s p e n s i n g   method  of  the  p r e s e n t  

i n v e n t i o n ,   a  s l i g h t   d e p r e s s i o n   68  is  l e f t   in  the  c e n t e r  

r e g i o n   of  the  v i s c o u s   p r o d u c t   as  seen  in  F i g s .   1  and  5 .  

In  c o m p a r i s o n ,   the  p r i o r   a r t   v i s c o u s   p r o d u c t  

d i s p e n s i n g   methods   of  moving  a  can  downward  as  the  can  f i l l s  

or  w i t h d r a w i n g   a  t u b u l a r   d i s p e n s i n g   member  from  a  can  as  t h e  

can  f i l l s   with  v i s c o u s   p r o d u c t   l e f t  a   coning   e f f e c t   in  t h e  

c e n t e r   r e g i o n   of  the  upper   p o r t i o n   of  the  v i s c o u s   p r o d u c t  

d i s p e n s e d   i n to   the  can.  This  coning  e f f e c t   may  be  o b s e r v e d  



in  Fig .   1  of  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2 .  

This   con ing   e f f e c t   has  the  f o l l o w i n g   d i s a d v a n t a g e s  

with  r e s p e c t   to  the  p i s t o n   moving  s t e p   d i s c u s s e d   i n  

c o n j u n c t i o n   with  Fig.   7.  When  the  p i s t o n   21  is   moved  u p w a r d  

in  the  can  10  d u r i n g   the  p i s t o n   moving  s t e p ,   a i r   w i l l   become  

t r a p p e d   be tween   the  v i s c o u s   p r o d u c t   and  the  top  wall   14 

e s p e c i a l l y   in  the  r e g i o n s   toward  the  s i d e   wal l   11.  T h i s  

t r a p p e d   a i r   w i l l   r e s u l t   in  u n d e s i r e d   s p u t t e r i n g   a n d / o r  

foaming  of  the  v i s c o u s   p r o d u c t   when  i t   is  d i s c h a r g e d   from  t h e  

can.   It  w i l l   be  a p p r e c i a t e d   t h a t   the  s l i g h t   d e p r e s s i o n   l e f t  

in  the  c e n t e r   r e g i o n   of  the  v i s c o u s   p r o d u c t   by  the  f i l l i n g  

method  in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n   w i l l  

s u b s t a n t i a l l y   e l i m i n a t e   t r a p p e d   a i r   be tween  the  v i s c o u s  

p r o d u c t   and  the  can  top  wall  14  a f t e r   the  p i s t o n   moving  s t e p  

and  t h i s   w i l l   s u b s t a n t i a l l y   e l i m i n a t e   such  p rob lems   o f  

s p u t t e r i n g   and  foaming  of  the  v i s c o u s   p r o d u c t   which  r e s u l t  

from  such  t r a p p e d   a i r .  

The  t r a c k   members  60  of  the  p r e s e n t   i n v e n t i o n   w i l l  

now  be  d i s c u s s e d   in  c o n j u n c t i o n   with  F i g s .   7,  9,  10  and  1 1 .  

A f t e r   the  p i s t o n   21  has  been  moved  upwards   in  the  can  10  t o  

expe l   a i r   in  the  space   57  above  the  v i s c o u s   p r o d u c t ,   the  c a n  

is  next   moved  [as   i n d i c a t e d   by  the  arrow  69  of  Fig .   9]  to  a 

c r i m p i n g   or  f a s t e n i n g   s t a t i o n   [ F i g .   11]  where  the  v a l v e  

a s s e m b l y   means  25  is  cr imped  or  f a s t e n e d   in  a  f l u i d   t i g h t  

manner  to  the  can  1 0 .  

As  i l l u s t r a t e d   in  F ig .   7  and  as  h e r e i n b e f o r e   d i s -  

c u s s e d ,   p a r a l l e l ,   spaced  a p a r t   t r a c k s   60  are  p o s i t i o n e d   a 

s l i g h t   d i s t a n c e   above  and  in  a l i g n m e n t   with  l i p   34  of  v a l v e  

a s s e m b l y   means  25.  Upward  movement  of  p i s t o n   21  in  the  c a n  

10  cause   gas  in  space   57  to  move  the  va lve   a s sembly   means  25 



a  smal l   d i s t a n c e   upward  in to   abutment   with  t r a c k s   60.  The 

upward  movement  of  the  va lve   a s sembly   means  25  is  t h u s  

l i m i t e d   by  t r a c k s   60  to  r e t a i n   the  va lve   a s s e m b l y   means  

w i t h i n   the  can  top  wall   open ing   15.  There  is  s u f f i c i e n t  

upward  movement  of  the  va lve   a s sembly   means  25  to  p r o v i d e   a  

path  to  pe rmi t   flow  of  gas  out  of  can  10  via   the  top  w a l l  

open ing   15  between  can  edge  member   16  and  the  l i p   34  of  t h e  

va lve   a s sembly   means  2 5 .  

A f t e r   the  p i s t o n   21  has  been  moved  upward  in  t h e  

can,  the  c l amping   head  50  is  removed  from  the  can,   t y p i c a l l y  

by  upward  movement  of  the  c lamping   head  50.  The  p a r a l l e l ,  

spaced  a p a r t   t r a c k s   are  s t a t i o n a r y   and  thus   r e t a i n   t h e i r  

p o s i t i o n   with  r e s p e c t   to  the  va lve   assembly   means  25.  A f t e r  

removal   of  the  c l amping   head  50,  the  can  is  t r a n s p o r t e d   t o  

the  c r i m p i n g   s t a t i o n   70  [ F i g .   11]  by  c o n v e n t i o n a l   m e c h a n i c a l  

means  [not   i l l u s t r a t e d ] .  

As  bes t   i l l u s t r a t e d   Fig.   9,  the  s t a t i o n a r y ,  

p a r a l l e l ,   spaced  a p a r t   t r a c k s   60  ex tend  from  the  p i s t o n  

moving  s t a t i o n   toward  the  c r i m p i n g   s t a t i o n   whi le   r e t a i n i n g  

t h e i r   r e l a t i o n s h i p   with  va lve   a s sembly   means  25  of  being  i n  

a l i g n m e n t   with  and  spaced  a  smal l   d i s t a n c e   above  the  l i p   34 

of  the  va lve   a s semb ly   m e a n s .  

The  r ea son   the  t r a c k s   60  ex tend   toward  the  c r i m p i n g  

or  f a s t e n i n g   s t a t i o n   is  as  f o l l w s .   Af ter   the  p i s t o n   mov ing  

s t ep   has  been  comp le t ed   and  the  c lamping  head  50  has  been  r e -  

moved,  r e s i d u a l   p r e s s u r e   may  remain  and  thus   the  e s c a p i n g   g a s  

which  r e s u l t s   from  the  r e s i d u a l   p r e s s u r e   [or   the  v i s c o u s   p r o -  

duct  i t s e l f ]   could  d i s p l a c e   the  va lve   a s sembly   means  25  w i t h  

r e s p e c t   to  the  can  top  wall   open ing   15  when  the  can  is  b e i n g  

t r a n s p o r t e d   to  the  c r i m p i n g   s t a t i o n .   M i s a l i g n m e n t   of  t h e  



va lve   a s s e m b l y   could   cause   an  u n s a t i s f a c t o r y   c r i m p i n g   of  t h e  

v a l v e   a s semb ly   to  the  edge  member  16  and  thus   r e s u l t   in  t h e  

need  to  r e j e c t   the   f i l l e d   can.   In  a d d i t i o n ,   the  m i s a l i g n e d  

va lve   a s semb ly   cou ld   r e s u l t   in  a  jam  at  the  c r i m p i n g   s t a t i o n  

and  n e c e s s i t a t e   s t o p p i n g   the  p r o d u c t i o n   o p e r a t i o n   whi le   t h e  

c r i m p i n g   s t a t i o n   is  u n c l o g g e d .  

P r i o r   a r t   c l amp ing   heads  65  such  as  i l l u s t r a t e d   i n  

F i g .  8   and  which  did  not  have  the  t r a c k s   60,  in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n ,   r e s u l t e d   in  t h e s e   p r o b l e m s   o f  

m i s a l i g n e d   va lve   a s s e m b l i e s   which  have  been  s o l v e d   by  t h e  

t r a c k s   60  of  the  p r e s e n t   i n v e n t i o n .   One  s k i l l e d   in  the  a r t  

w i l l   r e a d i l y   a p p r e c i a t e   t h a t   the  t r a c k s   60  of  the  p r e s e n t  

i n v e n t i o n   would  be  e s p e c i a l l y   u s e f u l   when  high  s p e e d  

au toma ted   o p e r a t i o n s   are  d e s i r e d .  

The  t r a c k s   60  of  the  p r e s e n t   i n v e n t i o n   may  e x t e n d  

a l l   the  way  to  be ing   a d j a c e n t   to  the  c r i m p i n g   or  f a s t e n i n g  

s t a t i o n ,   i f   t h i s   is  d e s i r e d .   The  t r a c k s   60  shou ld   at  l e a s t  

ex tend   a  d i s t a n c e   from  the  p i s t o n   moving  s t a t i o n   toward  t h e  

c r i m p i n g   or  f a s t e n i n g   s t a t i o n   which  is  s u f f i c i e n t   to  p e r m i t  

v e n t i n g   of  p r e s s u r e   from  the  e n c l o s e d   volume  of  the  can  10 

above  the  p i s t o n   d u r i n g   t r a n s p o r t i n g   of  the  can  from  t h e  

p i s t o n   moving  s t a t i o n   to  the  c r i m p i n g   s t a t i o n   in  o r d e r   t o  

p r e v e n t   m i s a l i g n m e n t   of  the  va lve   a s sembly   m e a n s .  

F i g .  9   d i s c l o s e s   the  t r a c k s   60  e x t e n d i n g   toward  t h e  

va lve   a s semb ly   c r i m p i n g   or  f a s t e n i n g   s t a t i o n   which  is  i l l u s -  

t r a t e d   in  Fig  11.  End  61  of  t r a c k   60  may  be  a d j a c e n t   t h e  

f a s t e n i n g   or  c r i m p i n g   s t a t i o n .   The  can  10  is  i l l u s t r a t e d   i n  

Fig .   9  as  be ing   l o c a t e d   in  the  p i s t o n   moving  s t a t i o n   which  i s  

i l l u s t r a t e d   in  d e t a i l   in  Fig.   7.  The  can  10  would  be  t r a n s -  

p o r t e d   from  the  p i s t o n   moving  s t a t i o n   to  the  c r i m p i n g   s t a t i o n  



in  the  d i r e c t i o n   of  the  a r row  69.  Means  62  are  i l l u s t r a t e d  

for   mount ing   the  t r a c k s   60  in  t h e i r   d e s i r e d   s t a t i o n a r y  

p o s i t i o n .   Means  for  mount ing   t r a c k s   60  are  not  i l l u s t r a t e d  

in  d e t a i l   because   the  could   r e a d i l y   be  p r o v i d e d   for  by  o n e  

s k i l l e d   in  the  a r t .   It  w i l l   be  a p p r e c i a t e d   t h a t   m o u n t i n g  

means  62  could   be  a d j u s t a b l e   in  o r d e r   t h a t   t r a c k s   60  can  be  

l o c a t e d   in  s e l e c t e d   s t a t i o n a r y   p o s i t i o n s   for  cans  of  v a r i o u s  

s i z e s .  

Fig.   10  is  a  s c h e m a t i c   e l e v a t i o n   view  along  l i n e  

10-10  of  Fig .   9  i l l u s t r a t i n g   p a r a l l e l ,   spaced  a p a r t   t r a c k  

members  60A  and  60B  of  t r a c k s   60  and  t h e i r   mount ing  means  6 2 .  

It  wi l l   be  a p p r e c i a t e d   by  one  s k i l l e d   in  the  a r t  

t h a t   the  t r a c k   members  60,  in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   may  be  u s e f u l l y   employed  w i t h  o t h e r   methods  f o r  

f i l l i n g   a  p i s t o n   type  a e r o s o l   can  with  a  v i s c o u s   p roduc t   s u c h  

as  the  method  as  d i s c l o s e d   in  U.S.  P a t e n t   No.  3 , 8 9 7 , 6 7 2 .  

One  s k i l l e d   in  the  a r t   could  p r a c t i c e   the  v i s c o u s  

p r o d u c t   d i s p e n s i n g   s tep   of  the  p r e s e n t   i n v e n t i o n   and  the  t o p  

open ing   p r e s s u r i z a t i o n  s t e p   of  the  p r e s e n t   i n v e n t i o n   u s i n g  

d imple   cup  v a l v e s .   Such  va lve   t y p e s ,   which  are  mounted  i n  

what  is  the  top  wall  of  the  a e r o s o l   can,   are  commonly  used  i n  

the  a e r o s o l   i n d u s t r y   for  c h a r g i n g   or  p r e s s u r i z i n g   cans  u s i n g  

the  under   the  cap  ( i . e .   under  the  va lve )   method.   The  d i m p l e s  

p r e v e n t   the  va lve   from  s e a l i n g   on  the  l i p   d u r i n g   t h e  

c h a r g i n g .   a l t h o u g h   not  p r e f e r r e d ,   such  a  va lve   type  could  be 

used  with  the  v i s c o u s   p r o d u c t   f i l l i n g   method  of  t h e  

i n v e n t i o n .   The  d imple   cup  va lve   would  be  snapped  i n t o  

p o s i t i o n   p r i o r   to  the  can  be ing   p l aced   in  the  p i s t o n   moving  

s t a t i o n .   The  dimple  cup  va lve   would  e l i m i n a t e   the  need  f o r  

r e s t r a i n i n g   the  valve  in  p o s i t i o n   when  the  p i s t o n   was  moved 



or  p o s i t i o n e d .   However,  the  can  i t s e l f   would  have  to  be  h e l d  

or  r e s t r a i n e d   in  p o s i t i o n   by  a  c l a m p i n g   head  whi le   the  p i s t o n  

was  being  p o s i t i o n e d .  

A f t e r   the  p i s t o n   has  been  moved  upward  in  the  c a n ,  

the  can  is  t r a n s p o r t e d   t o  a   c r i m p i n g   or  f a s t e n i n g   s t a t i o n  

[ F i g .   11]  where  the  l i p   34  of  the  va lve   a s s e m b l y   means  25  i s  

cr imped  or  f a s t e n e d   i n  a   f l u i d   t i g h t   manner  to  the  e d g e  

member  16  of  can  10.  The  c r i m p i n g   s t a t i o n   may  c o m p r i s e   a 

c r i m p i n g   mechanism  70  having   e x p a n d i n g   c o l l e t s   71  f o r  

p e r f o r m i n g   the  c r i m p i n g .   The  c r i m p i n g   s t a t i o n   is  n o t  

i l l u s t r a t e d   or  d i s c u s s e d   in  d e t a i l   b e c a u s e   it  is  c o n v e n t i o n  

in  the  p i s t o n - t y p e   a e r o s o l   can  a r t .  

The  a e r o s o l   can  10  is  next  t r a n s p o r t e d   by 

c o n v e n t i o n a l   means  t o  a   p i s t o n   p r e s s u r i z a t i o n   s t a t i o n  

i l l u s t r a t e d   in  Fig .   12.  A  n o z z l e   member  75  is  p r o v i d e d   t o  

engage  hole   13  in  the  bottom  wal l   12  of  the  can.   The  n o z z l e  

would  be  c o n n e c t e d   to  a  s o u r c e   of  p r e s s u r i z e d   f l u i d ,   e . g . ,   a 

p r e s s u r i z e d   gas  such  as  p r e s s u r i z e d   a i r   and  would  p r e s s u r i z e  

the  r e g i o n   of  the  can  below  s h e l l - l i k e   p i s t o n   21.  The  n o z z l e  

would  then  plug  the  hole   with  a  p r e c u t   grommet  76.  A  c l a m p  

member  77  would  be  p r o v i d e d   to  hold  or  r e s t r a i n   the  can  10  i n  

p o s i t i o n   when  the  can  r e g i o n   below  p i s t o n   21  is  p r e s s u r i z e d  

and  the  g rommet  76   is  i n s e r t e d .   Means  [not   i l l u s t r a t e d ]   a r e  

p r o v i d e d   for  moving  nozz l e   75  and  clamp  77  u p w a r d l y   and  

downwardly   with  r e s p e c t   to  the  can  10.  As  i l l u s t r a t e d   i n  

Fig .   12,  grommet  76  has  been  i n s e r t e d   i n t o   hole   13  so  t h e  

n o z z l e   75  is  in  a  downward  p o s i t i o n   out  of  engagement   w i t h  

the  can  bot tom  wal l   12  and  clamp  77  is  in  upward  p o s i t i o n   o u t  

of  engagement   wi th   the  top  wal l   14  of  can  10.  If  the  c a n  

were  being  p r e s s u r i z e d ,   the  n o z z l e   75  would  be  in  e n g a g e m e n t  



with  can  bottom  wall  12  in  a l i g n m e n t   with  hole  13  and  t h e  

clamp  77  would  be  in  engagement   with  the  top  of  can  10  t o  

r e s t r a i n   the  can.  The  mechanisms   of  Fig .   12  have  not  b e e n  

i l l u s t r a t e d   or  d e s c r i b e d   in  d e t a i l   because   they  a r e  

c o n v e n t i o n a l   and  well   known  in  the  a r t .  

EXAMPLES 

In  o rde r   to  p r o v i d e   a  more  comp le t e   u n d e r s t a n d i n g  

of  the  p r e s e n t   i n v e n t i o n ,   the  f o l l o w i n g   e x a m p l e s ,   i n  

a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ,   are  set   f o r t h .   It  i s  

u n d e r s t o o d   t h a t   t he se   examples   are  only  i l l u s t r a t i v e   and  a r e  

not  i n t e n d e d   to  l i m i t   the  scope  of  the  p r e s e n t   i n v e n t i o n  

which  is  d e f i n e d   in  the  c l a i m s .  

Example  I  [ o v e r h e a d   p r e s s u r i z a t i o n   s tep   not  u s e d ]  

A  p i s t o n - t y p e   a e r o s o l   can  having   a  nominal   d i a m e t e r  

of  2  2/16  i nches   and  a  nominal   l e n g t h   of  5  9/16  i n c h e s   was 

f i l l e d   with  a  gel  type  of  p r o d u c t .   The  f i l l i n g   o p e r a t i o n  

took  p lace   at  room  t e m p e r a t u r e .  

The  d i a m e t e r   of  the  top  wall  open ing   of  the  can  was 

about   1  i nch .   A  g r a d u a l l y   c o n v e r g i n g   d i s c h a r g e   n o z z l e   was 

p o s i t i o n e d   as  i l l u s t r a t e d   in  F igs .   1  and  2,  near   the  top  w a l l  

open ing   of  the  can.  The  o u t s i d e   d i a m e t e r   of  the  n o z z l e   a t  

the  d i s c h a r g e   o r i f i c e   was  about   0.975  i n c h e s .   The  i n s i d e  

d i a m e t e r   of  the  d i s c h a r g e   o r i f i c e   was  about   0.5  i n c h e s .  

About  150  grams  of  the  gel  v i s c o u s   p roduc t   were  d i s c h a r g e d  

in to   the  c a n .  

There  were  s u b s t a n t i a l l y   no  voids   o b s e r v e d   b e t w e e n  

the  v i s c o u s   p roduc t   and  the  upper  s u r f a c e   of  the  p i s t o n  

i n c l u d i n g   the  r e g i o n   b e t w e e n  t h e   s k i r t  o f   the  p i s t o n   and  t h e  

s ide   wall   of  the  can.   The  top  wall   opening   p r e s s u r i z a t i o n  

s t ep   d e s c r i b e d  i n   c o n j u n c t i o n   with  Fig.   5  was  not  r e q u i r e d .  



The  s l i g h t   d e p r e s s i o n   in  the  c e n t e r   r e g i o n   of  t h e  

upper  s u r f a c e   of  the  v i s c o u s   p r o d u c t   was  o b s e r v e d .   When  t h e  

can  was  c o m p l e t e l y   a s sembled   and  the  r e g i o n   below  the  p i s t o n  

p r e s s u r i z e d ,   o p e r a t i o n   of  the  va lve   to  d i s c h a r g e   the  v i s c o u s  

p r o d u c t   did  not  r e s u l t   in  foaming  or  s p u t t e r i n g   of  t h e  

v i s c o u s   p r o d u c t  

Example  II  [ o v e r h e a d   p r e s s u r i z a t i o n   s t ep   u s e d ]  

A  p i s t o n - t y p e   a e r o s o l   can  hav ing   a  nominal   d i a m e t e r  

of  2  2/16  i n c h e s   and  a  nominal   l e n g t h   of  7  1/2  i n c h e s   was 

f i l l e d   with  l a t e x   cau lk   which  is  a  v i s c o u s   p r o d u c t   having  a 

v i s c o s i t y   of  about   220 ,000   c e n t i p o s e   at  25°C.  The  f i l l i n g  

o p e r a t i o n   tooke   p l ace   at  room  t e m p e r a t u r e .  

The  d i a m e t e r   of  the  top  wall   open ing   of  the  can  was 

about   1  i n c h .   A  g r a d u a l l y   c o n v e r g i n g   d i s c h a r g e   nozz l e   was 

p o s i t i o n e d   as  i l l u s t r a t e d   in  F i g .  4   near   the  top  wall  o p e n i n g  

of  the  can.   The  o u t s i d e   d i a m e t e r   of  the  n o z z l e   at  t h e  

d i s c h a r g e   o r i f i c e   was  about   0 .975  i n c h e s .   The  i n s i d e  

d i a m e t e r   of  the  d i s c h a r g e   o r i f i c e   was  about   0.5  i n c h .  

The  v i s c o u s   p r o d u c t   was  d i s c h a r g e d   i n to   the  can  a t  

a  p r e s s u r e   of  about   36  p . s . i . g .   About  350  grams  of  the  l a t e x  

cau lk   were  d i s c h a r g e d   in to   the  c a n .  

Some  s l i g h t   vo ids   were  o b s e r v e d   be tween  the  v i s c o u s  

p r o d u c t   and  the  upper   s u r f a c e   of  the  p i s t o n   e s p e c i a l l y   in  t h e  

r e g i o n   be tween  the  s k i r t   of  the  p i s t o n   and  the  wall  of  t h e  

can.   The  top  wall   open ing   p r e s s u r i z a t i o n   s t ep   as  d e s c r i b e d   i n  

c o n j u n c t i o n   with  Fig.   5  was  p r a c t i c e d .   The  v i s c o u s   p r o d u c t  

was  s u b j e c t e d   to  a i r   p r e s s u r e   of  about   17  p . s . i . g .   t h r o u g h  

the  top  wall  open ing   of  the  can  for  about   2.3  s e c o n d s .   A f t e r  

t h i s   top  wall   open ing   p r e s s u r i z a t i o n   s t e p ,   t h e r e   were  

s u b s t a n t i a l l y   no  voids   o b s e r v e d   between  the  v i s c o u s   p r o d u c t  



and  the  upper  s u r f a c e   of  the  p i s t o n   i n c l u d i n g   the  r e g i o n  

between  the  s k i r t   of  the  p i s t o n   and  the  wall   of  the  c a n .  

The  s l i g h t   d e p r e s s i o n   in  the  c e n t e r   r e g i o n   of  t h e  

upper  s u r f a c e   of  the  v i s c o u s   p roduc t   was  o b s e r v e d .   When  t h e  

can  was  c o m p l e t e l y   a s s e m b l e d   and  the  r e g i o n   below  the  p i s t o n  

p r e s s u r i z e d ,   o p e r a t i o n   of  the  va lve   to  d i s c h a r g e   the  v i s c o u s  

p roduc t   did  not  r e s u l t   in  foaming  or  s p u t t e r i n g   of  t h e  

v i s c o u s   p r o d u c t .  

depend ing   on  the  v i s c o s i t y   of  the  p r o d u c t ,   one  

s k i l l e d   in  the  a r t   may  vary  the  p r e s s u r e   at  which  the  p r o d u c t  

is  d i s c h a r g e d   in to   the  can  and  vary  the  area  or  d i a m e t e r   o f  

the  d i s c h a r g e   or  e x i t   o r i f i c e   of  the  d i s p e n s i n g   n o z z l e   t o  

o b t a i n   op t imal   r e s u l t s   for  a  g iven  p r o d u c t .   V a r i a t i o n   o f  

t h e s e   p a r a m e t e r s   wi l l   d i r e c t l y   e f f e c t   the  v e l o c i t y   at  wh ich  

the  v i s c o u s   p roduc t   is  d i s c h a r g e d   in to   the  can.  In  g e n e r a l ,  

the  p r e s s u r i z a t i o n   s t ep   of  the  p r e s e n t   i n v e n t i o n ,   d e s c r i b e d  

in  c o n j u n c t i o n   with  Fig .   5,  may  be  found  most  u s e f u l   when 

f i l l i n g   the  a e r o s o l   can  with  a  very  v i s c o u s   p r o d u c t .  

Whereas  the  g r a d u a l l y   c o n v e r g i n g   nozz le   [ s o m e t i m e s  

r e f e r r e d   to  in  f l u i d   m e c h a n i c s   as  a  f i r e   hose  type  n o z z l e ]  

d i s c u s s e d   in  c o n j u n c t i o n   with  F i g s .  2   and  3  is  p r e f e r r e d   i n  

the  p r a c t i c e   of  the  p r e s e n t   i n v e n t i o n ,   o the r   nozz l e   t y p e s  

which  w i l l   d i s c h a r g e   the  v i s c o u s   p roduc t   at  high  p r e s s u r e   and 

which  wi l l   not  cause  the  d i s c h a r g e d   high  v e l o c i t y   j e t   o f  

v i s c o u s   p roduc t   to  s u b s t a n t i a l l y   expand  upon  e x i t i n g   t h e  

nozz l e   d i s c h a r g e   o r i f i c e   may  prove  s a t i s f a c t o r y .   The 

d i s c h a r g e   of  a  high  v e l o c i t y   j e t   of  v i s c o u s   p roduc t   is  m o s t  

i m p o r t a n t   and  in  some  i n s t a n c e s   an  a b r u p t l y   c o n v e r g i n g   n o z z l e  

may  be  s a t i s f a c t o r y   p r o v i d e d   s p r e a d i n g   of  the  v i s c o u s   p r o d u c t  

o c c u r s   upon  commencement  of  the  f i l l i n g   of  a  c a n .  



A l t h o u g h   p r e f e r r e d   e m b o d i m e n t s   of  the   p r e s e n t  

i n v e n t i o n   have  been  d e s c r i b e d   in  d e t a i l ,   i t   i s  

c o n t e m p l a t e d   t h a t   m o d i f i c a t i o n s   may  be  made  by  o n e  

s k i l l e d   in  the  a r t   w i t h i n   the  s p i r i t   and  scope  of  t h e  

p r e s e n t   i n v e n t i o n .  



1.  A  method  of  f i l l i n g   and  p r e s s u r i z i n g   a  c a n  

hav ing   a  top  end  with  an  o p e n i n g ,   a  s ide   w a l l ,   a  bot tom  w a l l  

formed  with  a  h o l e ,   whe re in   sa id   s ide   wall  and  sa id   b o t t o m  

wall   p r o v i d e   an  e n c l o s e d   volume,   and  a  p i s t o n   p o s i t i o n e d  

w i t h i n   sa id   can  e n c l o s e d   volume,   said  p i s t o n   hav ing   a  

p e r i p h e r y   c l o s e l y   a d j a c e n t   sa id   s ide   wa l l ,   with  sa id   p i s t o n  

be ing   s l i d a b l e   a long  the  ax i s   of  the  can,  sa id   m e t h o d  

c o m p r i s i n g   the  s t e p s   o f :  

(a)  p o s i t i o n i n g   a  nozz le   having   a  d i s c h a r g e   end 

with  a  d i s c h a r g e   o r i f i c e   so  t h a t   sa id   d i s c h a r g e   o r i f i c e   i s  

l o c a t e d   near  said  top  open ing   of  said  c a n ;  

(b)  d i s p e n s i n g   a  v i s c o u s   p r o d u c t   f lowing   u n d e r  

p r e s s u r e   in  said  n o z z l e   in to   sa id   can  e n c l o s e d   volume  t h r o u g h  

sa id   nozz le   with  a  p r e s s u r e   s u f f i c i e n t   for  c a u s i n g   s a i d  

v i s c o u s   m a t e r i a l   i m p i n g i n g   on  sa id   p i s t o n   to  sp read   toward  t h e  

p e r i p h e r y   of  s a id   p i s t o n   and  sa id   s ide   w a l l ;  

(c)  c o n t i n u i n g   d i s p e n s i n g   sa id   v i s c o u s   p r o d u c t  

i n to   sa id   can  e n c l o s e d   volume  t h r o u g h   sa id   n o z z l e   i n to   o r d e r  

to  f i l l   said  can  with  a  s e l e c t e d   amount  of  said  v i s c o u s  

p r o d u c t ;  

(d)  m a i n t a i n i n g   the  p o s i t i o n   of  said  n o z z l e  

near   sa id   top  open ing   of  s a id   can  t h r o u g h o u t   sa id   d i s p e n s i n g  

s t e p s   (b)  and  ( c ) ;  

(e)  m a i n t a i n i n g   sa id   can  s t a t i o n a r y   w i t h  

r e s p e c t   to  motion  p a r a l l e l   to  sa id   can  ax i s   t h r o u g h o u t   s a i d  

d i s p e n s i n g   s t e p s   (b)  and  ( c ) ;  

(f)  p l a c i n g   va lve   assembly  means  i n to   the  t o p  

open ing   of  sa id   can  a f t e r   sa id   d i s p e n s i n g   s t e p s   (b)  and  ( c ) ;  



(g)  moving  sa id   p i s t o n   upward ly   in  sa id   can  so  

t h a t   s a i d   v i s c o u s   p r o d u c t   s u b s t a n t i a l l y   f i l l s   the  e n c l o s e d  

volume  of  s a id   can  above  sa id   p i s t o n   whi le   p e r m i t t i n g   gas  t o  

flow  out  of  the  top  open ing   of  s a id   can  d u r i n g   s a id   u p w a r d  

movement  of  sa id   p i s t o n ;  

(h)  a p p l y i n g   f l u i d   p r e s s u r e   to  the  ho le   at  t h e  

bot tom  of  s a id   can  t h e r e b y   p r o v i d i n g   a  p r e s s u r e   b e n e a t h   s a i d  

p i s t o n ;  

( i )   p l u g g i n g   sa id   hole  in  the  bot tom  of  s a i d  

c a n ;  

( j )   r e s t r a i n i n g   sa id   va lve   a s semb ly   means  i n  

the  top  open ing   of  sa id   can  and  r e s t r a i n i n g   s a i l   can  d a r i n g  

sa id   p i s t o n   moving  s tep   (g)  sa id   f l u i d   p r e s s u r e   a p p l y i n g   s t e p  

(h)  and  sa id   p l u g g i n g   s t ep   ( i ) ;   and  

(k)  m a i n t a i n i n g   a  p r e s s u r e   w i t h i n   sa id   c a n  

below  s a id   p i s t o n   at  the  e x t e r i o r   ambient   p r e s s u r e   or  g r e a t e r  

t h r o u g h o u t   sa id   s t e p s   (a)  t h r o u g h   ( J ) .  

2.  A  method  as  r e c i t e d   in  c l a im  1  where in   s a i d  

n o z z l e   d i s c h a r g e   o r i f i c e   l o c a t e d   near  sa id   top  open ing   of  s a i d  

can  is  d i s p o s e d   w i t h i n   sa id   can  and  where in   the  c r o s s -  

s e c t i o n a l   a rea   of  sa id   nozz l e   a d j a c e n t   sa id   top  o p e n i n g   o f  

s a id   can  is  l e s s   than  but  s u b s t a n t i a l l y   equal   to  sa id   c r o s s -  

s e c t i o n a l   a rea   of  sa id   top  opening   whereby  f l u i d   c o m m u n i c a t i o n  

be tween   sa id   can  e n c l o s e d   volume  and  the  e x t e r i o r   i s  

r e s t r i c t e d   t h e r e b y   p r o v i d i n g   a  p o s i t i v e   p r e s s u r e   w i t h i n   s a i d  

can  e n c l o s e d   volume  d u r i n g   sa id   d i s p e n s i n g   s t e p s   (b)  and  ( c )  

for   f i l l i n g   any  vo ids   between  sa id   v i s c o u s   p r o d u c t   and  s a i d  

p i s t o n .  



3.  A  method  as  r e c i t e d   in  c l a im  1  whe re in   t h e  

d i s c h a r g e   end  of  sa id   n o z z l e   c o n t a c t s   s a id   top  end  of  sa id   c a n  

with  sa id   d i s c h a r g e   o r i f i c e   a l i g n e d   with  sa id   top  o p e n i n g  

whereby  f l u i d   c o m m u n i c a t i o n   be tween  sa id   can  e n c l o s e d   vo lume  

a n d  t h e   e x t e r i o r   is  r e s t r i c t e d   t h e r e b y   p r o v i d i n g   a  p o s i t i v e  

p r e s s u r e   w i t h i n   sa id   can  e n c l o s e d   volume  d u r i n g   s a i d  

d i s p e n s i n g   s t e p s   (b)  and  (c)  for   f i l l i n g   any  vo ids   b e t w e e n  

sa id   v i s c o u s   p r o d u c t   and  s a id   p i s t o n .  

4.  A  method  as  r e c i t e d   in  c l a im  1  where in   t h e  

n o z z l e   d i s c h a r g e   o r i f i c e   l o c a t e d   near   sa id   top  open ing   of  s a i d  

can  is  p o s i t i o n e d   e x t e r n a l   to  s a id   can  e n c l o s e d   volume  w i t h  

sa id   d i s c h a r g e   o r i f i c e   a l i g n e d   with  sa id   top  open ing   and  

where in   the  c r o s s - s e c t i o n a l   a rea   of  sa id   n o z z l e   d i s c h a r g e  

o r i f i c e   is  s u b s t a n t i a l l y   l e s s   than  the  c r o s s - s e c t i o n a l   a rea   o f  

s a id   top  opening  of  s a id   c a n .  

5.  A  method  as  r e c i t e d   in  c la im  4  whe re in   t h e  

d i a m e t e r   of  sa id   n o z z l e   d i s c h a r g e   o r i f i c e   is  about   1/2  t h e  

d i a m e t e r   of  sa id   top  o p e n i n g .  

6.  A  method  as  r e c i t e d   in  any  of  c l a i m s   1  to  3 ,  

which  f u r t h e r   i n c l u d e s   the  s t e p   o f :  

(1)  a p p l y i n g   f l u i d   p r e s s u r e   to  sa id   top  o p e n i n g  

a f t e r   sa id   v i s c o u s   p r o d u c t   d i s p e n s i n g   s t ep   (c)  t h e r e b y  

s u b s t a n t i a l l y   f i l l i n g   any  r e m a i n i n g   vo ids   be tween   s a i d  

v i s c o u s   p r o d u c t   and  s a i d   p i s t o n .  

7.  A method  as  r e c i t e d   in  claim  4  or  c la im  5 

which  f u r t h e r   i n c l u d e s   the  s t e p   o f :  



(1)  a p p l y i n g   f l u i d   p r e s s u r e   to  s a i d   top  o p e n i n g  
a f t e r   s a id   v i s c o u s   p r o d u c t   f i l l i n g   s t e p   (c)  t o  

s u b s t a n t i a l l y   f i l l   any  r e m a i n i n g   v o i d s   be tween   s a i d  

v i s c o u s   p r o d u c t   and  s a i d   p i s t o n .  

8.  A  method  as  r e c i t e d   in  c l a i m   6  or  7  w h e r e i n  

s a id   a p p l y i n g   f l u i d   p r e s s u r e   s t e p   (1)  is  c a r r i e d   out  p r i o r  
to  s a i d   v a l v e   assembly   p l a c i n g   s t e p   ( f ) .  

9.  A  method  as  r e c i t e d   in  c l a i m   6  or  7  w h e r e i n  

s a id   a p p l y i n g   f l u i d   p r e s s u r e   s t e p   (1)  is  c a r r i e d   out  a f t e r  

sa id   v a l v e   a s sembly   p l a c i n g   s t e p   ( f ) .  

10.  A  method  as  r e c i t e d   in  any  of  the  p r e c e d i n g  
c l a i m s   which  f u r t h e r   i n c l u d e s :  

c o n s t r i c t i n g   s a id   v i s c o u s   p r o d u c t   f l o w i n g   u n d e r  

p r e s s u r e   in  s a id   n o z z l e   as  s a i d   f l o w i n g   p r o d u c t   a p p r o a c h e s  
s a i d   d i s c h a r g e   o r i f i c e   of  s a i d   n o z z l e   t h e r e b y   s u b s t a n t i a l l y  

p r e v e n t i n g   e x p a n s i o n   of  s a id   p r e s s u r i z e d   v i s c o u s   p r o d u c t  

as  i t   e x i t s   s a id   d i s c h a r g e   o r i f i c e   and  s u b s t a n t i a l l y  

p r e v e n t i n g   e x p a n s i o n   of  a  j e t   of  v i s c o u s   p r o d u c t   d i s c h a r g e d  
from  sa id   n o z z l e d   d u r i n g   s a i d   d i s p e n s i n g   s t e p s   (b)  and  ( c ) .  

11.  A  method  as  r e c i t e d   in  c l a im   10  w h e r e i n   s a i d  

v i s c o u s   p r o d u c t   is  g r a d u a l l y   c o n s t r u c t e d .  

12.  A  method  as  r e c i t e d   in  any  of  the  p r e c e d i n g  
c la im  w h e r e i n :  

s a i d   n o z z l e   has  a  f l u i d   c o n d u i t   fo r   t r a n s p o r t i n g  
sa id   v i s c o u s   p r o d u c t   f l o w i n g   unde r   p r e s s u r e   w i t h i n   s a i d  

c o n d u i t   t e r m i n a t i n g   in  s a id   d i s c h a r g e   o r i f i c e ;  



sa id   c o n d u i t   has  a  c i r c u l a r   c r o s s - s e c t i o n a l   a rea   A  

at  a  l o c a t i o n   remote  from  sa id   n o z z l e   d i s c h a r g e   e n d ;  

s a id   d i s c h a r g e   o r i f i c e   has  a  c i r c u l a r   c r o s s -  

s e c t i o n a l   a r ea   A2  with  A2  be ing   l e s s   than  A1. 

13.  A  method  as  r e c i t e d   in  c la im  12  w h e r e i n   t h e  

c r o s s - s e c t i o n a l   a rea   of  s a id   c o n d u i t   A  is  g r a d u a l l y   a n d  

smoo th ly   c o n t r a c t e d   to  sa id   c r o s s - s e c t i o n a l   a rea   A2  near   t h e  

d i s c h a r g e   end  of  sa id   n o z z l e ;  

whereby  e x p a n s i o n   of  s a id   p r e s s u r i z e d   v i s c o u s  

p r o d u c t   as  i t   e x i t s   sa id   d i s c h a r g e   o r i f i c e   and  e x p a n s i o n   of  a 

j e t   of  v i s c o u s   p r o d u c t   d i s c h a r g e d   from  sa id   n o z z l e   d u r i n g   s a i d  

d i s p e n s i n g   s t e p s   (b)  and  (c)  is  s u b s t a n t i a l l y   p r e v e n t e d .  

14.  A  method  as  reci ted  in  any  of  the  preceding  c la ims 

where in   sa id   can  has  a  top  wall  with  an  open ing   mounted  on  t h e  

top  end  of  sa id   can  and  f u r t h e r   i n c l u d e s   the  s t e p s   o f :  

p o s i t i o n i n g   sa id   va lve   a s semply   means  in  sa id   t o p  

wal l   o p e n i n g ;  

p e r f o r m i n g   sa id   p i s t o n   moving  s t e p   (g)  at  a  p i s t o n  

moving  s t a t i o n ;  

f a s t e n i n g   sa id   va lve   a s sembly   means  to  sa id   top  w a l l  

of  s a id   can  in  an  a i r t i g h t   manner  at  a  f a s t e n i n g   s t a t i o n   w h i c h  

is  spaced   from  sa id   p i s t o n   moving  s t a t i o n   w h e r e i n   sa id   v a l v e  

a s s e m b l y   means  f a s t e n i n g   s t e p  o c c u r s   p r i o r   to  s a id   f l u i d  

p r e s s u r e   a p p l y i n g   s t e p   ( h ) ;  

p e r f o r m i n g   sa id   v a l v e  a s s e m b l y   r e s t r a i n i n g   s tep   ( j )  

d u r i n g   sa id   p i s t o n   moving  s t ep   (g)  b y :  



p r o v i d i n g   a  p a i r   of  p a r a l l e l ,   spaced  a p a r t   t r a c k s  

p o s i t i o n e d   above  sa id   p i s t o n   moving  s t a t i o n   at  a  h e i g h t   and  

l o c a t i o n   such  t h a t   sa id   t r a c k s   are   in  a l i g n m e n t   with  and  

d i s p l a c e d   a  smal l   d i s t a n c e   above  sa id   va lve   a s sembly   m e a n s  

when  s a id   can  is  in  sa id   p i s t o n   moving  s t a t i o n ;   w h e r e b y  

sa id   moving  sa id   p i s t o n   upward  c a u s e s   gas  w i t h i n  

s a id   can  to  move  sa id   va lve   a s s e m b l y   means  upward  i n t o  

abu tmen t   with  s a id   t r a c k s   wi th   sa id   upward  movement  of  s a i d  

va lve   a s semb ly   be ing   l i m i t e d   by  sa id   t r a c k s   to  r e t a i n   s a i d  

v a l v e   a s s e m b l y   means  w i t h i n   s a id   top  wall   open ing   of  s a id   c a n  

but  p e r m i t t i n g   va lve   a s semb ly   means  upward  movement  s u f f i c i e n t  

to  p e r m i t   s a id   flow  of  gas  out  of  sa id   top  wall  o p e n i n g ;   and  

t r a n s p o r t i n g   sa id   can  to  sa id   f a s t e n i n g   s t a t i o n  

a f t e r   c o m p l e t i o n   of  s a id   p i s t o n   moving  s t e p   where in   s a i d  

p a r a l l e l ,   spaced  a p a r t   t r a c k s   ex tend   a  d i s t a n c e   from  s a i d  

p i s t o n   moving  s t a t i o n   toward   sa id   f a s t e n i n g   s t a t i o n   s u f f i c i e n t  

to  p e r m i t   v e n t i n g   of  p r e s s u r e   from  the  e n c l o s e d   volume  of  s a i d  

o4n  above  Paid  p i a t o n   d u r i n g   s a id   t r a n s p o r t i n g .  

15.  A method  as  rec i ted   in  any  of  the  preceding  c la ims 

wherein  said  piston  is  moved  upwardly  in  said  can  in  step  (g)  by  applying  a 

p r e s s u r e  t h r o u g h  t h e   ho le   at  the  bot tom  of  sa id   c a n .  

16.  A  method  as  rec i ted   in  any  of  the  preceding  c la ims  

wherein  said  r e s t r a in ing   of  said  valve  assembly  means  step  (j)  occur ing 

d u r i n g   sa id   p i s t o n   moving  s t e p   (g)  p e r m i t s   l i m i t e d   upward  

movement  of  sa id   va lve   a s s e m b l y   to  p e r m i t   sa id   gas  to  flow  o u t  

of  the  top  wall   open ing   of  s a id   c a n .  



17.  A  method  as  r e c i t e d   in  c la im  16  w h e r e i n   s a i d  

can  has  a  top  wal l   with  an  open ing   mounted  on  the  top  end  o f  

s a id   can;  a n d ,  

sa id   va lve   a s sembly   means  p l a c i n g   s t e p   ( f )   c o m p r i s e s  

s e a t i n g   sa id   va lve   a s semb ly   means  on  an  edge  member  

s u r r o u n d i n g   sa id   top  wal l   open ing   but  sa id   va lve   a s s e m b l y  

means  is  not  f a s t e n e d   to  sa id   edge  d u r i n g   sa id   va lve   a s s e m b l y  

means  p l a c i n g   s t ep   ( f )   whereby  sa id   gas  can  flow  out  of  t h e  

top  wall   open ing   of  sa id   can  between  sa id   edge  and  sa id   v a l v e  

a s sembly   means  d u r i n g   sa id   p i s t o n   moving  s t ep   (g ) ;   a n d  

i n c l u d i n g   the  s t ep   o f ,  

c r i m p i n g   sa id   va lve   a s sembly   means  to  sa id   e d g e  

member  s u r r o u n d i n g   sa id   top  wall  open ing   in  an  f l u i d   t i g h t  

manner  f o l l o w i n g   sa id   p i s t o n   moving  s t e p   (g)  and  p r i o r   to  s a i d  

f l u i d   p r e s s u r e   a p p l y i n g   s t ep   ( h ) .  

18.  A  method  of  f i l l i n g   and  p r e s s u r i z i n g   a  c a n  

hav ing   a  top  wall   with  an  o p e n i n g ,   a  s i d e   w a l l ,  a   bot tom  w a l l  

formed  wi th   a  h o l e ,   where in   sa id   top  w a l l ,   sa id   s ide   wall   and 

sa id   bot tom  wal l   p r o v i d e   an  e n c l o s e d   volume,   and  a  p i s t o n  

p o s i t i o n e d   w i t h i n   sa id   can  e n c l o s e d   volume,  s a id   p i s t o n   h a v i n g  

a  p e r i p h e r y   c l o s e l y   a d j a c e n t   sa id   s i d e   wall   with  sa id   p i s t o n  

be ing   s l i d a b l e   a long  the  a x i s   of  s a id   can,   sa id   m e t h o d  

c o m p r i s i n g   the  s t e p s   o f :  

(a)  d i s p e n s i n g   a  v i s c o u s   p r o d u c t   i n to   sa id   c a n  

e n c l o s e d   volume  in  o r d e r   to  f i l l   sa id   can  wi th   a  s e l e c t e d  

amount  of  sa id   v i s c o u s   p r o d u c t ;  



(b)  p l a c i n g   a  v a l v e   a s s e m b l y   i n t o   the  top  w a l l  

open ing   of  s a id   can  a f t e r   s a id   d i s p e n s i n g   s t e p   (a)  by  s e a t i n g  

but  not  f a s t e n i n g   sa id   va lve   a s s e m b l y   on  an  edge  member 

s u r r o u n d i n g   sa id   top  wal l   o p e n i n g ;  

(c)  moving  s a id   p i s t o n   upward ly   in  s a id   can  a t  

a  p i s t o n   moving  s t a t i o n   so  t h a t   s a id   v i s c o u s   p r o d u c t  

s u b s t a n t i a l l y   f i l l s   the  e n c l o s e d   volume  of  s a id   can  above  s a i d  

p i s t o n   wh i l e   gas  f lows  out  of  the  top  wall   open ing   of  sa id   c a n  

be tween   sa id   edge  member  and  sa id   va lve   a s semb ly   d u r i n g   s a i d  

upward  movement  of  sa id   p i s t o n ;  

(d)  t r a n s p o r t i n g   sa id   can  to  a  va lve   a s s e m b l y  

f a s t e n i n g   s t a t i o n   which  is  spaced   from  sa id   p i s t o n   m o v i n g  

s t a t i o n ;  

(e)  p r o v i d i n g   a  p a i r   of  p a r a l l e l ,   spaced   a p a r t  

t r a c k s   p o s i t i o n e d   above  s a id   p i s t o n   moving  s t a t i o n   at  a  h e i g h t  

and  l o c a t i o n   such  t h a t   sa id   t r a c k s   are  in  a l i g n m e n t   with  and  

d i s p l a c e d   a  smal l   d i s t a n c e   above  sa id   va lve   a s s e m b l y   when  s a i d  

can  is  in  s a id   p i s t o n   moving  s t a t i o n ;   w h e r e b y ,  

(1)  s a id   moving  sa id   p i s t o n   upward  c a u s e s  

gas  w i t h i n   sa id   can  to  move  s a i d   va lve   a s sembly   upward  i n t o  

abu tmen t   wi th   sa id   t r a c k s   wi th   s a i d   upward  movement  of  s a i d  

va lve   a s s e m b l y   being  l i m i t e d   by  sa id   t r a c k s   to  r e t a i n   s a i d  

va lve   a s s e m b l y   w i t h i n   sa id   top  wal l   open ing   of  s a id   can  b u t  

p e r m i t t i n g   va lve   a s sembly   upward  movement  s u f f i c i e n t   to  p e r m i t  

s a i d   flow  of  gas  between  sa id   edge  member  and  sa id   v a l v e  

a s s e m b l y ;   and  w h e r e i n  



(2)  sa id   p a r a l l e l ,   spaced   a p a r t   t r a c k s  

e x t e n d   a  d i s t a n c e   from  sa id   p i s t o n   moving  s t a t i o n   toward  s a i d  

f a s t e n i n g   s t a t i o n   s u f f i c i e n t   to  p e r m i t   v e n t i n g   of  p r e s s u r e  

from  the  e n c l o s e d   volume  of  sa id   can  above  sa id   p i s t o n   d u r i n g  

s a i d   t r a n s p o r t i n g   s t e p   ( d ) ;  

(f)   f a s t e n i n g   sa id   va lve   a s s e m b l y   to  sa id   edge  

member  in  an  f l u i d   t i g h t   manner  at  s a i d   f a s t e n i n g   s t a t i o n ;  

(g)  a p p l y i n g   f l u i d   p r e s s u r e   to  the  hole   at  t h e  

bo t tom  of  sa id   can  t h e r e b y   p r o v i d i n g   a  p r e s s u r e   b e n e a t h   s a i d  

p i s t o n ;   a n d  

(h)  p l u g g i n g   sa id   hole   at  the  bot tom  of  s a i d  

c a n .  

19.  A  method  as  r e c i t e d   in  c la im  18  which  f u r t h e r  

i n c l u d e s   the  s t e p s   o f :  

( i )   a p p l y i n g   f l u i d   p r e s s u r e   to  sa id   top  w a l l  

open ing   a f t e r   s a id   v i s c o u s   p r o d u c t   d i s p e n s i n g   s t e p   (a)  t h e r e b y  

s u b s t a n t i a l l y   f i l l i n g   any  voids   be tween   sa id   v i s c o u s   p r o d u c t  

and  s a id   p i s t o n ;   a n d  

( j )   m a i n t a i n i n g   a  p r e s s u r e   w i t h i n   sa id   c a n  

below  s a id   p i s t o n   at  the  e x t e r i o r   ambien t   p r e s s u r e   or  g r e a t e r  

t h r o u g h o u t   sa id   s t e p s   (a)  t h rough   ( i ) .  

20.  A  method  of  f i l l i n g   and  p r e s s u r i z i n g   a  c a n  

hav ing   a  top  end  wi th   an  o p e n i n g ,   a  s i d e   w a l l ,   a  bot tom  w a l l  

formed  with  a  h o l e ,   where in   sa id   top  w a l l ,   s a id   s ide   wall   and 

sa id   bot tom  wal l   p r o v i d e   an  e n c l o s e d   volume,   and  a  p i s t o n  

p o s i t i o n e d   w i t h i n   sa id   can  e n c l o s e d   volume,   s a id   p i s t o n   h a v i n g  



a  p e r i p h e r y   c l o s e l y   a d j a c e n t   sa id   s ide   wall   wi th   sa id   p i s t o n  

be ing   s l i d a b l e   a long   the  ax i s   of  sa id   can,  sa id   m e t h o d  

c o m p r i s i n g :  

(a)  d i s p e n s i n g   a  v i s c o u s   p r o d u c t   i n to   sa id   c a n  

e n c l o s e d   volume  in  o r d e r   to  f i l l   said  can  with  a  s e l e c t e d  

amount  of  sa id   v i s c o u s   p r o d u c t ;  

(b)  a p p l y i n g   a  f l u i d   p r e s s u r e   to  s a id   top  end  

open ing   a f t e r   s a id   v i s c o u s   p r o d u c t   d i s p e n s i n g   s t e p   (a)  t h e r e b y  

s u b s t a n t i a l l y   f i l l i n g   any  void  between  said  v i s c o u s   p r o d u c t  

and  sa id   p i s t o n ;  

(c)  p l a c i n g   va lve   a s sembly   means  i n t o   the  t o p  

end  open ing   of  s a id   c a n ;  

(d)  moving  sa id   p i s t o n   upward ly   in  sa id   can  so 

t h a t   sa id   v i s c o u s   p r o d u c t   s u b s t a n t i a l l y   f i l l s   the  e n c l o s e d  

volume  of  sa id   can  above  sa id   p i s t o n   while   p e r m i t t i n g   gas  t o  

flow  out  of  the  top  end  open ing   of  s a i d  c a n   d u r i n g   the  upward  

movement  of  s a id   p i s t o n ;  

(e)  a p p l y i n g   f l u i d   p r e s s u r e   to  the  hole   at  t h e  

bottom  of  s a id   can  t h e r e b y   p r o v i d i n g   a  p r e s s u r e   b e n e a t h   s a i d  

p i s t o n ;  

(f)   p l u g g i n g   sa id   hole  in  the  bot tom  of  s a i d  

can;  a n d ,  

(g)  r e s t r a i n i n g   sa id   va lve   a s s e m b l y   in  the  t o p  

open ing   of  s a id   can  and  r e s t r a i n i n g   said  can  d u r i n g   s a i d  

p i s t o n   moving  s t e p   ( d ) ,   sa id   f l u i d   p r e s s u r e   a p p l y i n g   s t ep   ( e )  

and  sa id   p l u g g i n g   s t ep   ( f ) .  



21.  A  method  as  r e c i t e d   in  c la im  20  where in   s a i d  

fu id   p r e s s u r e   a p p l y i n g   s t e p   (b)  o c c u r s   p r i o r   to  sa id   v a l v e  

a s s e m b l y   means  p l a c i n g   s t ep   ( c ) .  

22.  A  method  as  r e c i t e d   in  c la im  20  w h e r e i n   s a i d  

f l u i d   p r e s s u r e   a p p l y i n g   s t e p   (b)  o c c u r s   a f t e r   sa id   v a l v e  

a s sembly   means  p l a c i n g   s t ep   ( c ) .  

23.  A  method  as  r e c i t e d   in  c la im  19  wherein  s a i d  

f l u i d   p r e s s u r e   a p p l y i n g   s t ep   (1)  o c c u r s   p r i o r   to  sa id   v a l v e  

a s sembly   means  p l a c i n g   s t ep   ( f ) .  

24.  A  method  as  r e c i t e d   in  c la im  19  wherein  s a i d  

f l u i d   p r e s s u r e   a p p l y i n g   s t ep   (1)  o c c u r s   a f t e r   sa id   v a l v e  

a s sembly   means  p l a c i n g   s t ep   ( f ) .  

25.  A  p r e s s u r i z e d   f i l l e d   can  m a n u f a c t u r e d   by 

the  method  of  any  of  the  p r e c e d i n g   c l a i m s  
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