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Hot  air  aseptic  packaging  system. 
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©  Containers  (19)  (made  of,  for  example,  metal,  glass, 
plastic  or  fiber)  are  sterilized  in  a  sterilizer  (21  )  of  packaging 
apparatus  having  a  helical  or  spiral  conveyor  belt  (36)  within 
an  insulated  casing  (31)  through  which  air  above  atmos- 
pheric  pressure  at  up  to  about  500  °F  (260  °C)  is  circulated 
by  means  of  a  heater  (46)  and  blower  (47),  in  a  recirculation 
path.  The  containers  then  travel  along  a  straight-line 
encased  conveyor  (22)  where  sterile  air  above  atmospheric 
pressure  prevents  ingress  of  non-sterile  ambient  air.  During 
part  of  the  path  through  the  straight-line  conveyor,  the 
containers  are  driven  by  a  helix  (71)  which  forces  the  con- 
tainers  into  close  proximity.  Pre-sterilized,  preferably 
cooled,  product  is  delivered  into  the  containers  preferably 
through  a  curtain,  slit-type  filler  (111).  The  speed  of  the 
containers  is  timed  so  that  the  desired  product  volume  is 
delivered  into  the  containers.  Thereafter,  filled  containers 
are  accepted  by  a  container  closing  machine  (24).  Container 
lids  ,(18)  or  covers  are  sterilized  inasection  of  the  apparatus 
where  lids  are  moved  along  a  conveyor  and  sterile  air  which 
has  been  heated  is  forced  by  a  blower  (161)  into  the  lid 
sterilizer  section.  The  lids  then  travel  up  a  tunnel  at  greater 
than  atmospheric  pressure,  where  they  are  cooled  and  de- 
livered  to  the  closing  machine.  The  closing  machine  applies 
the  sterile  lids  to  the  containers  at  greater  than  atmospheric 
pressure. 

ACTORUM  AG 

Conta ine r s   (19)  (made  of,  for  example,  metal,  glass, 
plastic  or  fiber)  are  sterilized  in  a  sterilizer  (21)  of  packaging 
apparatus  having  a  helical  or  spiral  conveyor  belt  (36)  within 
an  insulated  casing  (31)  through  which  air  above  atmos- 
pheric  pressure  at  up  to  about  500  °F  (260  °C)  is  circulated 
by  means  of  a  heater  (46)  and  blower  (47),  in  a  recirculation 
path.  The  containers  then  travel  along  a  straight-line 
encased  conveyor  (22)  where  sterile  air  above  atmospheric 
pressure  prevents  ingress  of  non-sterile  ambient  air.  During 
part  of  the  path  through  the  straight-line  conveyor,  the 
containers  are  driven  by  a  helix  (71)  which  forces  the  con- 
tainers  into  close  proximity.  Pre-sterilized,  preferably 
cooled,  product  is  delivered  into  the  containers  preferably 
through  a  curtain,  slit-type  filler  (111).  The  speed  of  the 
containers  is  timed  so  that  the  desired  product  volume  is 
delivered  into  the  containers.  Thereafter,  filled  containers 
are  accepted  by  a  container  closing  machine  (24).  Container 
lids (18)  or  covers  are  sterilized  in  a  section  of  the  apparatus 
where  lids  are  moved  along  a  conveyor  and  sterile  air  which 
has  been  heated  is  forced  by  a  blower  (161)  into  the  lid 
sterilizer  section.  The  lids  then  travel  up  a  tunnel  at  greater 
than  atmospheric  pressure,  where  they  are  cooled  and  de- 
livered  to  the  closing  machine.  The  closing  machine  applies 
the  sterile  lids  to  the  containers  at  greater  than  atmospheric 
pressure. 



This  i n v e n t i o n   r e l a t e s   to  a  packaging  system  and 

method  of  packag ing .   Steam  a s e p t i c   packaging   systems  and  

methods  have  been  used  commerc ia l ly   for  many  yea r s .   The 

s u b s t i t u t i o n   of  o the r   hea ted   gases  ( i n c l u d i n g   a i r )   for  steam  i s  

noted  in  l i t e r a t u r e   (e .g .   Mart in  P a t e n t s   No.  2 ,549 ,216   and  

No.  2 , 6 3 1 , 7 6 8 ) .   The  use  of  hot  a i r   as  c o n t r a s t e d   with  s t e a m  

o f f e r s   a  number  of  i m p o r t a n t   a d v a n t a g e s .  

One  of  the  most  i m p o r t a n t   advan tages   is  the  s a v i n g  

in  energy  r e q u i r e d   to  v a p o r i z e   water   to  c r e a t e   steam,  with  a 

c o n s e q u e n t   saving  in  fuel   expenses .   I t   has  been  found  t h a t  

at  somewhat  i n c r e a s e d   volumes  the  l e t h a l i t y   of  hot  a i r   i s  

comparable   to  t ha t   of  s u p e r h e a t e d   steam.  
w i t h i n   the  s t e r i l -  

i z ing   s e c t i o n s   of  the  system,   the  h e a t e d  a i r   is  r e c i r c u l a t e d  

p r o v i d i n g   for  i n c r e a s e d   energy  c o n s e r v a t i o n   and  s a v i n g s .  

A  second  i m p o r t a n t   advan tage   of  the  use  of  hot  a i r  

is  a  l e s s e n i n g   of  d e t e r i o r a t i o n   of  pa r t s   which  have  h e r e t o f o r e  

been  a t t a c k e d   by  the  steam  and  a lso   a  l e s s e n i n g   of  the  s a t u r -  

a t i o n   of  the  i n s u l a t i o n   of  the  c a s i n g s  o c c a s i o n e d   by  c o n d e n s a -  

t ion  of  water   in  such  i n s u l a t i o n ,   l e s s e n i n g   i t s  t h e r m a l   e f f i -  

c i e n c y .  

S t i l l   ano the r   advan tage   of  the  use  of  hot  a i r   i s  

the  f ac t   tha t   when  steam  is  used  in  the  headspace   of  a  c o n -  

t a i n e r ,   because   of  c o n d e n s a t i o n ,   there   is  a  tendency  to  c o l l a p s e  

the  wal l s   of  the  c o n t a i n e r .   Using  hot  a i r   e l i m i n a t e s   t h i s  

tendency  and  t h e r e f o r e   pe rmi t s   the  use  of  t h i n n e r   wal ls   o f  

metal   and  g lass   c o n t a i n e r s   and  a lso   makes  the  use  of  f i b e r   and 

p l a s t i c   c o n t a i n e r s   p r ac t i ca l ,   along  with  o the r   c o n t a i n e r s   c o n -  

s t r u c t e d   with  l ess   r i g i d   m a t e r i a l .  



The  i n v e n t i o n   p r o v i d e s   a  hot  a i r   a s e p t i c   p a c k a g i n g  

system  compr i s ing   a  c o n t a i n e r   s t e r i l i z e r ,   said  c o n t a i n e r  

s t e r i l i z e r   c o m p r i s i n g  a   f i r s t   c a s i n g ,   a  f i r s t   c o n v e y o r  

w i t h i n   said  f i r s t   c a s i n g ,   means  for  f eed ing   empty  c o n t a i n e r s .  

in to   sa id   f i r s t   conveyor ,   means  for  d i s c h a r g i n g   c o n t a i n e r s  

from  said  f i r s t   conveyor ,   f i r s t   h e a t i n g   means,  sa id   f i r s t  

h e a t i n g   means  compr i s ing   a  h e a t e r   for  r a i s i n g   the  t e m p e r a t u r e  

of  a i r   to  a  s t e r i l i z i n g   temperature  and  blowing  means  f o r  

blowing  s t e r i l e   a i r   above  a t m o s p h e r i c   p r e s s u r e   t h r o u g h o u t  

sa id   f i r s t   cas ing   to  s t e r i l i z e   said  c o n t a i n e r s   as  they  p a s s  

through  sa id   f i r s t   conveyor ;   a  second  conveyor  s e c t i o n  

compr i s ing   a  second  c a s i n g ,   a  second  conveyor  in  s a i d  

second  conveyor  s e c t i o n   r e c e i v i n g   c o n t a i n e r s   from  s a i d  

f i r s t   conveyor ,   a  f i l l e r   in  said  second  cas ing   p o s i t i o n e d  

to  f i l l   p roduc t   i n to   sa id   c o n t a i n e r s   as  they  t r a v e l   on  

said  second  conveyor ,   means  for  d e l i v e r i n g   s t e r i l e   p r o d u c t  

in to   sa id   f i l l e r ,   f i r s t   t r a n s f e r   means  for  d i s c h a r g i n g  

s t e r i l e   f i l l e d   c o n t a i n e r s   from  said  second  conveyor ,   means 

f o r . m a i n t a i n i n g   s t e r i l e   a i r   at  above  a t m o s p h e r i c   p r e s s u r e  

w i t h i n   said  second  c a s ing ;   a  l id   s t e r i l i z e r   compr i s ing   a  

magazine  for  l i d s ,   a  t h i r d   conveyor  receiving  l i d s   f rom 

said  magazine ,   second  h e a t i n g   means  for  h e a t i n g   a i r   t o  

s t e r i l i z i n g   t e m p e r a t u r e ,   means  for  c i r c u l a t i n g   s t e r i l e   a i r   a t  

above  a tmosphe r i c   p r e s s u r e   around  said  l id s   as  they  t r a v e l  

along  said  t h i r d   conveyor  to  s t e r i l i z e   sa id   l i d s ,   s e c o n d  

t r a n s f e r   means  for  d i s c h a r g i n g   s t e r i l e   l i d s   from  said  t h i r d  

conveyor ,   and  an  enc lo sed   c l o s e r   compr i s ing   means  t o  

r e c e i v e   c o n t a i n e r s   from  sa id   f i r s t   t r a n s f e r   means,  means  t o  

r e c e i v e   l ids   from  sa id   second  t r a n s f e r   means  and  p o s i t i o n   o n e  

l id   on  top  of  each  c o n t a i n e r ,   means  for  a t t a c h i n g   each  l id   t o  

i t s   r e s p e c t i v e   c o n t a i n e r ,   and  means  for  d i s c h a r g i n g   c l o s e d  

c o n t a i n e r s   from  said  c l o s e r ,   and  means  for  m a i n t a i n i n g  

p r e s s u r e   in  the  sa id   c l o s e r   above  a t m o s p h e r i c .  



The  f i r s t   conveyor  p r e f e r a b l y   compr ises   a  b e l t ,  

a  drum  and  means  for  gu id ing   and  d r i v i n g   the  b e l t   in  a  

c o n t i n u o u s   h e l i c a l   path  around  the  e x t e r i o r   of  the  d rum.  

The  f i r s t   h e a t i n g   means  may  f u r t h e r   comprise   a  r e t u r n  d u c t  

drawing  a i r   from  the  f i r s t   cas ing   back  to  the  blowing  means  

in  a  r e c i r c u l a t i o n   pa th .   The  h e a t e r   may  t y p i c a l l y   be  o f  

the  e l e c t r i c   r e s i s t a n c e   t y p e .  

The  second  conveyor   p r e f e r a b l y   compr i ses   a  

h e l i c a l   conveyor  having  a  f i r s t   s e c t i o n   of  a  f i r s t   p i t c h  

and  a  second  s e c t i o n   of  a  second  p i t c h   g r e a t e r   than  t h e  

f i r s t   p i t c h ,   the  system  accommodating  c o n t a i n e r s   h a v i n g  

top  outward  f l a r i n g   f l a n g e s ,   the  f i r s t   p i t ch   being  l e s s   t h a n  

the  o u t s i d e   d i ame te r   of  the  f l a n g e s   to  force   the  f l a n g e s   o f  

a d j a c e n t   c o n t a i n e r s   i n to   c l o se   p r o x i m i t y ,   the  f i l l e r   b e i n g  

d i s p o s e d   above  and  e x t e n d i n g   l o n g i t u d i n a l l y   of  sa id   h e l i c a l  

conveyor  above  sa id   f i r s t   s e c t i o n ;   the  f i l l e r   having  a '  

l o n g i t u d i n a l l y   e x t e n d i n g   s l i t   th rough  which  p roduc t   i s  

c o n t i n u o u s l y   d i s c h a r g e d   in  a  r ibbon   in to   sa id   c o n t a i n e r s .  

The  second  conveyor  s e c t i o n   may  f u r t h e r   c o m p r i s e  

a  duc t ,   means  for  d e l i v e r i n g   s t e r i l e   a i r   in to   the  d u c t ,  a n d  

means  for  d e l i v e r i n g   s t e r i l e   a i r   from  the  duct  i n to   t h e  

second  cas ing   at  above  a t m o s p h e r i c   p r e s s u r e .   The  means  

for  d e l i v e r i n g   s t e r i l e   a i r   can  be  i n d e p e n d e n t   of  the  f i r s t  .  

h e a t i n g   means.  Cool ing  means  may  o p t i o n a l l y   be  p rov ided   i n  

the  second  casing  to  reduce   the  t e m p e r a t u r e   of  the  c o n t a i n e r s ;  

t h i s   coo l ing   means  may  comprise   a  pipe  and  means  f o r  

c i r c u l a t i n g   s t e r i l e   cool  f l u i d   through  the  p ipe ,   the  p i p e  

having  a  spray  a p e r t u r e   to  spray  f l u i d   onto  the  e x t e r i o r s   o f  

the  c o n t a i n e r s .  

The  means  for  m a i n t a i n i n g   s t e r i l e   a i r   p r e f e r a b l y  

f u r t h e r   comprises   coo l ing   means  for  coo l ing   the  s t e r i l e   a i r .  



The  means  for  d e l i v e r i n g   s t e r i l e   p roduc t   may 

comprise   means  for  c r e a t i n g   above  a t m o s p h e r i c   p r e s s u r e   i n  

the  p roduc t   and  a  va lve   between  the  l a s t - n a m e d  m e a n s   and  

the  f i l l e r ,   the  va lve   having  a  d i s c h a r g e   po r t ,   a  s e a t  

inward  of  the  d i s c h a r g e   p o r t ,   a  head  shaped  to  engage  t h e  

s e a t ,   r e s i l i e n t   means  b i a s i n g   the  head  in to   engagement  w i t h  

the  s e a t ,   the  head  being  movable  out  of  engagement  with  t h e  

sea t   when  the  p r e s s u r e   in  the  va lve   overcomes  the  fo rce   o f  

the  r e s i l i e n t  m e a n s ,   whereby  excess   p roduc t   is  d i s c h a r g e d  

from  the  valve  th rough  the  d i s c h a r g e   p o r t .  

The  l id   s t e r i l i z e r   may  comprise   a  heat   i n s u l a t e d  

t h i r d   cas ing   around  the  t h i r d   conveyor  and  the  second  t r a n s f e r  

means,  the  t h i r d   cas ing   being  s e p a r a t e d   by a  p a r t i t i o n   i n t o  

.  upper  and  lower  p a r t s ,   the  t h i r d   conveyor  having  at  l e a s t   o n e  

c o n t i n u o u s   member-and  means  for  d r i v i n g   the  member,  the  member 

moving  the  l id s   in  the  upper  pa r t   and  r e t u r n i n g   t h r o u g h - t h e  

lower  p a r t ,   the  means  of  c i r c u l a t i n g   s t e r i l e   a i r   d e l i v e r i n g  

the  a i r   at  s t e r i l i z i n g   t e m p e r a t u r e   in to   the  upper  p a r t  

a d j a c e n t   the  magazine,   a  duct   from  the  lower  pa r t   back  to  t h e  

second  h e a t i n g   means  for  r e c i r c u l a t i o n   back  to  the  upper  p a r t .  

The  t h i r d   conveyor  p r e f e r a b l y . c o m p r i s e s   two  h o r i z o n t a l l y  

spaced  a p a r t   members  d r i ven   t o g e t h e r ,   the  l i d s   being  t a n g e n t i a l  

to  both  the  members  as  the  members  are  d r i ven   along  the  u p p e r  

p a r t .  

The  c l o s e r   may  be  enc lo sed   by  a  t h i r d   c a s ing   a n d  

may  f u r t h e r   comprise   a  duct  for  s t e r i l e   heated   a i r   a b o v e  

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

d i s c h a r g i n g   in to   an  a i r   d i s t r i b u t o r   l o c a t e d   a d j a c e n t   t h e  

means  for  d i s c h a r g i n g   c lo sed   c o n t a i n e r s ,   the  a i r   d i s t r i b u t o r  

having  a p e r t u r e s   opening  i n to   the  t h i r d   c a s i n g .   The 

d i s c h a r g i n g   duct  p r e f e r a b l y   a lso   d i s c h a r g e s   in to   the  means  

for  m a i n t a i n i n g   s t e r i l e   a i r   in  the  second  conveyor  s e c t i o n ,  



while  the  second  conveyor  s e c t i o n   may  t y p i c a l l y  

communicate  with  the  t h i r d   c a s i n g .  

The  i n v e n t i o n   a lso   p r o v i d e s   a  method  of  hot  a i r  

a s e p t i c   packaging   compr i s i ng :   s t e r i l i z i n g   empty  c o n t a i n e r s  

by  conveying  sa id   containers  in  an  enc lo sed   f i r s t   area  w h i l e  

s u b j e c t i n g   said  c o n t i n e r s   to  hot  a i r   at  a  t e m p e r a t u r e   in  t h e  

range  of  300-400°F  (approx  149-2040C)  for  a  pe r iod   of  t ime  i n  

the  range  of  60  to  240  seconds ,   conveying  s t e r i l e   c o n t a i n e r s  

th rough  an  enc losed   second  area  in  s t e r i l e   a i r   a b o v e  

a t m o s p h e r i c   p r e s s u r e ,   p r o v i d i n g   s t e r i l e   p roduc t   in to   s a i d  

second  a rea ,   f i l l i n g   sa id   p roduc t   in to   sa id   c o n t a i n e r s ,  

s t e r i l i z i n g   l i d s   for  c o n t a i n e r s   by  conveying  sa id   l i d s   in  a n  

enc lo sed   t h i r d   area  while  s u b j e c t i n g   sa id   l i d s   to  hot  a i r  

above  a t m o s p h e r i c   p r e s s u r e   at  a  t e m p e r a t u r e   at  a b o u t  

400°F  (approx  204°C)  for  a  s u f f i c i e n t   pe r iod   of  time  t o  

s t e r i l i z e   said  l i d s ,   d e l i v e r i n g   s t e r i l e   f i l l e d  c o n t a i n e r   a n d  

s t e r i l e   l i d s   in to   an  e n c l o s e d   f o u r t h   a r ea ,   a p p l y i n g   s a id   l i d s  

onto  sa id   c o n t a i n e r s   and  s e c u r i n g   said  l i d s   to  sa id   c o n t a i n e r s .  

The  conveying  s t e r i l e   c o n t a i n e r   s tep   p r e f e r a b l y  

i n c l u d e s   f o r c i n g   the  c o n t a i n e r s   c lose   t o g e t h e r   in  a  l i n e   and  

then  p r o v i d i n g   the  p roduc t   in  a  r ibbon   above  the  l i n e   t o  

flow  in to   the  c o n t a i n e r s   s u b s t a n t i a l l y   w i thou t   s p i l l a g e .  

The  c o n t a i n e r s   may  a d v a n t a g e o u s l y   have  outward  t u rned   f l a n g e s ,  

the  f l anges   o v e r l a p p i n g   as  the  p roduc t   is  f i l l e d   t h e r e i n t o .  

The  c o n t a i n e r s   are  p r e f e r a b l y   cooled  to  a  r a n g e  

of  about  75-90°F  (approx  24-32oC)  be fo re   f i l l i n g ,  t h e   p r o d u c t  

a lso   being  cooled  for  f i l l i n g .   By  s t e r i l i z i n g   and  t h e n  

coo l ing   c o n t a i n e r s   and  by  s t e r i l i z i n g   and  then  c o o l i n g   the  a i r  

which  e x i s t   at  g r e a t e r   than  a t m o s p h e r i c   p r e s s u r e   in  the  f i l l e r  

a rea ,   p r e - s t e r i l i z e d   and  cooled   p roduc t   may  be  f i l l e d   i n t o  

the  c o n t a i n e r s   at  a  much  lower  t e m p e r a t u r e   than  is  p o s s i b l e  

where  steam  is  employed,  t he r eby   avo id ing   t h e  



d e t e r i o r a t i o n   at  e l e v a t e d   t e m p e r a t u r e s   which  o t h e r w i s e  

occu r s .   F u r t h e r m o r e ,   c o n t a i n e r s   made  of  p r o d u c t s   such  a s  

f i b e r   are  l e s s   l i k e l y   to  be  damaged  under  the  c o n d i t i o n s  

h e r e t o f o r e   set  f o r t h .   This  reduces   d e g r a d a t i o n   of  t h e  

p r o d u c t .  

The  s t e r i l i z i n g   l i d s   s tep  p r e f e r a b l y   c o m p r i s e s  

p r o v i d i n g   a  s tack   of  l i d s ,   t u r n i n g   the  s tack   of  l i d s  

h o r i z o n t a l ,   and  conveying  the  l i d s   h o r i z o n t a l   t o u c h i n g  

each  o the r   while   h e a t i n g   the  l i d s   for  s u f f i c i e n t   time  t o  

s t e r i l i z e   the  l i d s .   The  s tack   of  l i d s   may  be  t u rned   a r o u n d  

c o r n e r s   so  t h a t   the  l i d s   fan  a p a r t   whi le   t u r n i n g   the  c o r n e r s ,  

the  hot  a i r   having  access   to  the  tops  and  bottoms  of  t h e  

l i d s   while   fanned  a p a r t .   I 

The  s t e p s - o f   a p p l y i n g   and  s e c u r i n g   the  l i d s   i s  

p r e f e r a b l y   performed  in  an  enc losed   area  to  a l low  s t e r i l e   a i r  

to  be  blown  in to   the  e n c l o s e d   a rea .   The  s t e r i l e   a i r   for  t h e  

s tep   of  conveying  s t e r i l e   c o n t a i n e r s   may be  t y p i c a l l y   from  t h e  

same  source   as  the  a i r   p rov ided   in  the  s tep   of  a p p l y i n g   a n d  

s e c u r i n g   l i d s .  

The  i n v e n t i o n   f u r t h e r   p rov ides   a  f i l l e r   f o r  u s e  

with  a  hot  a i r   a s e p t i c   packag ing   system  compr i s ing ,   a  t u n n e l ,  

a  s t r a i g h t - l i n e   conveyor   in  sa id   t unne l   r e c e i v i n g   s t e r i l e ,  

empty  c o n t a i n e r s   at  a  f i r s t   end  and  d i s c h a r g i n g   sa id   c o n t a i n e r s  

f i l l e d   with  s t e r i l e   p roduc t   at  a  second  end,  a  f i l l e r   in  s a i d  

tunne l   p o s i t i o n e d   above  sa id   conveyor ,   f i r s t   means  f o r  

d e l i v e r i n g   sa id   s t e r i l e   p roduc t   to  sa id   f i l l e r ,   second  means 

f o r  d e l i v e r i n g   s t e r i l e   a i r   under  p r e s s u r e   to  sa id   t u n n e l ,  

suppor t   m e a n s  s u p p o r t i n g   sa id   f i l l e r   from  sa id   t u n n e l ,   s a i d  

f i l l e r   compr i s ing   a  c a s ing   e x t e n d i n g   l o n g i t u d i n a l l y   a b o v e  

the  path  of  sa id   c o n t a i n e r s   as  they  are  moved  along  s a i d  



conveyor ,   sa id   cas ing   be ing   formed  at  i t s   bottom  with  a n  

e l o n g a t e d   l o n g i t u d i n a l   f i r s t   s l i t ,   a  tube  of  l e s s e r   d i a m e t e r  

then  the  i n t e r i o r   of  s a id   cas ing   d i sposed   w i th in   sa id   c a s i n g  

p e r f o r a t e d   at  i t s   top  and  connec ted   to  sa id   f i r s t   means,  a n  

e l o n g a t e d   i n s e r t   formed  with  a  second  s l i t   d i s p o s e d   in  s a i d  

f i r s t   s l i t ,   and  d e t a c h a b l e   means  s e c u r i n g   said  i n s e r t   to  s a i d  

c a s i n g ,   whereby  sa id   i n s e r t   may  be  r e p l a c e d   with  ano the r   i n s e r t  

having  a  second  s l i t   of  d i f f e r e n t   wid th ,   p roduc t   r e c e i v e d   b y  

sa id   tube  f lowing  in to   the  space  between  said  tube  a n d  s a i d  

c a s i n g ,   thence  out  th rough  sa id   second  s l i t   and  i n to   s a i d  

c o n t a i n e r s .  

A d v a n t a g e o u s l y ,   the  s l i t   th rough  which  p roduc t   i s  

d i s c h a r g e d   is  i n t e r c h a n g e a b l e ,   the  width  of  the  s l i t   d e t e r m i n i n g  

the  volume  of  p roduc t   d i s p e n s e d .   Mere ly  by   s u b s t i t u t i n g  

p a r t s   having  s l i t s   of  d i f f e r e n t   wid th ,   t h i s   a d a p t a b i l i t y   of  t h e  

f i l l e r   to  d i f f e r e n t   r a t e s   of  p roduc t   flow  is  a c h i e v e d .  

An  o p t i o n a l   f e a t u r e   of  the  f i l l e r   is  i t s  

a d j u s t a b i l i t y   for  d i f f e r e n t   h e i g h t s   and  widths   of  c o n t a i n e r s .  

A  f i l l e r   tube  in  which  the  s l i t   may  be  i n s t a l l e d   is  p r e f e r a b l y  

s u p p o r t e d   in  the  f i l l e r   chamber  in  such  manner  t h a t   i t   may 

r e a d i l y   be  r a i s e d   and  lowered  to  accommodate  d i f f e r e n t  

c o n t a i n e r   h e i g h t s .   A d d i t i o n a l l y ,   gu ides   which  m a i n t a i n  

s t r a i g h t   l ine   t r a v e l   of  the  c o n t a i n e r s   may  be  moved  a p a r t   o r  

t o g e t h e r   to  accommodate  d i f f e r e n t   c o n t a i n e r   w i d t h s .  

The  conveyor  p r e f e r a b l y   comprises   a  h e l i c a l   c o n v e y o r  

having  a  f i r s t   section  of  a  f i r s t   pitch  and  a  second  secticn  of  a  second; 

pitch  greater  than  the  f i r s t   pitch,  the  system  accommodating 

c o n t a i n e r s   having  top  outward  flaring  flanges,  the  f i r s t   pitch  being 

less   than  the  o u t s i d e   d i a m e t e r   of  the  f l a n g e s   to  fo rce   t h e  

f l a n g e s   of  a d j a c e n t   c o n t a i n e r s   in to   c lose   p r o x i m i t y .  

Cooling  means  may  a d v a n t a g e o u s l y   p rov ided   in  t h e  

t unne l   to  reduce  the  t e m p e r a t u r e  o f   the  c o n t a i n e r s ;   t h i s  



means  p r e f e r a b l y   compr i ses   a  pipe  and  means  for  c i r c u l a t i n g  

s t e r i l e   cool  f l u i d   th rough   the  p ipe ,   the  pipe  having  a  s p r a y  

a p e r t u r e   to  spray  f l u i d   onto  the  s i d e s  o r   e x t e r i o r s   of  t h e  

c o n t a i n e r s ,   o p t i o n a l l y   b e f o r e   f i l l i n g .   At  l e a s t   one  of  t h e  

guides   may  c o n s i s t   of  a  tube  having  spray  holes   th rough  w h i c h  

s t e r i l e ,   cooled  water   may  be  sprayed  on  the  c o n t a i n e r s   as  t h e y  

pass  t h e r e a l o n g .  

The  means  for  m a i n t a i n i n g   s t e r i l e   a i r   p r e f e r a b l y  

f u r t h e r   comprises   c o o l i n g   means  for  coo l ing   t h e  s t e r i l e   a i r .  

The  suppor t   means  may  comprise   v e r t i c a l   members  on  

e i t h e r   s ide  of  the  t u n n e l ,   b r a c k e t s   f ixed   to  said  cas ing   and  

e x t e n d i n g   outward  to  e i t h e r   s ide  of  the  t u n n e l ,   and  c l a m p  

means  to  clamp  the  ou te r   ends  of  the  b r a c k e t s   to  the  v e r t i c a l  

members,  the  clamp  means  being  d e t a c h a b l e ,   whereby  the  f i l l e r  

may  be  r a i s e d   o r  l o w e r e d   r e l a t i v e   to  the  conveyor  t o  

accommodate  c o n t a i n e r s   of  d i f f e r e n t   h e i g h t s .  

The  f i r s t   means  may  comprise   means  for  c r e a t i n g  

above  a t m o s p h e r i c   p r e s s u r e   in  the  p roduc t   and  a  va lve   b e t w e e n  

the  l a s t -named   means  and  the  f i l l e r ,   the  valve  having  a  .  

d i s c h a r g e   po r t ,   a  sea t   inward  of  the  d i s c h a r g e   p o r t ,   a  h e a d  

shaped  to  engage  the  s e a t ,   r e s i l i e n t   means  b i a s i n g   the  h e a d  

into engagement  with  the  sea t   when  the  p r e s s u r e   in  t h e  v a l v e  

overcomes  the  fo rce   of  the  r e s i l i e n t   means,  whereby  e x c e s s  

p roduc t   is  d i s c h a r g e d   'from  the  valve  through  the  d i s c h a r g e  

p o r t .   A  second  valve  may  be  p rov ided   between  the  f i r s t  

ment ioned  valve  and  the  f i l l e r ,   the  second  valve  having  a 

second  s e a t ,   a  second  head,  and  an  e x t e r n a l   a c t u a t o r   f o r  

c l o s i n g   the  second  head  a g a i n s t   the  second  sea t   and  for  moving 

the  second  head  away  from  the  second  sea t   v a r i a b l e   d i s t a n c e s .  

The  i n v e n t i o n   s t i l l   f u r t h e r   p rov ides   a  f i l l e r   v a l v e  

compr i s ing   a  body  having  a  f i r s t   i n l e t   por t   and  a  f i r s t   o u t l e t  

por t   and  a  t h i r d   p o r t ,  a   f i r s t   sea t   in  sa id   body  between said  f i r s t  



i n l e t   and  sa id   f i r s t   o u t l e t   p o r t s ,   a  f i r s t   head  shaped  t o  

sea l   a g a i n s t   sa id   f i r s t   s e a t ,   a  f i r s t   stem  f ixed   to  s a i d  

f i r s t   head  and  e x t e n d i n g   out  th rough  sa id   t h i r d   p o r t ,  

r e s i l i e n t   means  b i a s i n g   said  f i r s t   head  a g a i n s t   sa id   f i r s t  

s e a t ,   s a id   r e s i l i e n t   means  being  a d j u s t a b l e   in  f o r c e ,   means  

for  d e l i v e r i n g   p roduc t   under  p r e s s u r e   from  a  source   to  s a i d  

f i r s t   i n l e t   p o r t ,   means  for  r e t u r n i n g   p roduc t   from  said  f i r s t  

o u t l e t   por t   to  said  source ;   a  second  body  having  a  s e c o n d  

i n l e t   po r t   connec ted   to  sa id   f i r s t   o u t l e t   p o r t ,   a  second  o u t l e t  

po r t   adapted   to  be  connec ted   to  a  f i l l e r ,   and  a  f o u r t h   p o r t ;   a  

second  sea t   in  said  second  body  between  said  second  i n l e t   p o r t  

and  sa id   second  o u t l e t   p o r t ,   a  second  head  shaped  to  s e a l  

a g a i n s t   s a i d  s e c o n d  s e a t ,   a  second  stem  f ixed   to  sa id   s e c o n d  

head  and  e x t e n d i n g   out  th rough   sa id   f o u r t h  p o r t   and  a c t u a t o r  

means  connec ted   to  said  second  stem  to  move  said  second  h e a d  

a g a i n s t   sa id   second  sea t   and  to  move  sa id   second  head  away  f r o m  

sa id   second  sea t   v a r i a b l e   d i s t a n c e s .  

The  valve  can  be  i n s t a l l e d   between  the  pump  o r  

g r a v i t y   feed  of  the  p roduc t   and  the  f i l l e r   to  p r e v e n t   o v e r f l o w  

of  p r o d u c t ,   which  might  o t h e r w i s e   clog  the  f i l l e r   and  r e q u i r e  

the  l i n e   to  be  shut  down  u n t i l   the  ove r f low  is  c l eaned   a n d  

a l so   to  m a i n t a i n   the  p roduc t   being  fo rced   in to   the  f i l l e r   a t  a  

uni form  p r e s s u r e .  

An  advan tage   of  the  p r e s e n t   i n v e n t i o n   is  t h e  

r e d u c t i o n   in  the  r e q u i r e d   f l o o r   space  of  the  packaging   f a c i l i t y .  

A  f u r t h e r   advan tage   of  the  i n v e n t i o n   i s  a n  

a d d i t i o n a l   r e d u c t i o n   of  energy  r e q u i r e m e n t s   by  r e c i r c u l a t i o n   o f  

a i r   in  the  c o n t a i n e r   and  l id   s t e r i l i z i n g   and  o the r   p o r t i o n s   o f  

the  s y s t e m .  

S t i l l   ano the r   advantage   of  the  i n v e n t i o n   is  t h a t   t h e  

use  of  p r e s s u r i z e d   a i r   p r e v e n t s   i n t r o d u c t i o n   of  n o n - s t e r i l e   a i r  

from  the  a tmosphere   in to   the  system  a f t e r   the  c o n t a i n e r   a n d  

l i d s   have  been  s t e r i l i z e d .  



An  a d d i t i o n a l   advan tage   of  the  i n v e n t i o n   is  t h a t  

many  of  the  components  of  the  system  comprise   a d a p t a t i o n s   o f .  

s t a n d a r d   p i eces   of  equipment ,   t h e r e b y   making  u n n e c e s s a r y   l a r g e  

sca l e   r e d e s i g n   of  these   components  and  l a rge   i n v e n t o r i e s   o f  

spare  p a r t s .  

Windows  may  be  p rov ided   i n  t h e   v a r i o u s   components  t o  

al low  c o n t i n u o u s   v i s u a l   i n s p e c t i o n   of  the  p r o d u c t ,   c o n t a i n e r s  

and  l i d s .  

An  embodiment  of  the  i n v e n t i o n   w i l l  n o w   be  d e s c r i b e d ,  

by  way  of  example,   r e f e r r i n g   to  the  accompanying  d r a w i n g s ,  

in  w h i c h :  

Fig.  1  is  a  schemat ic   p e r s p e c t i v e   view  of  the  system  i n  

a c c o r d a n c e ' w i t h   the  p r e s e n t   i n v e n t i o n ;  

Fig.  2  is  a  top  plan  view  of  the  c o n t a i n e r   s t e r i l i z e r  

p o r t i o n   of  the  i n v e n t i o n ;  

Fig.  3  is  a  side  e l e v a t i o n a l   view  of  the  s t r u c t u r e   o f  

Fig.  2  p a r t l y   broken  away  in  s e c t i o n   t o  r e v e a l   i n t e r n a l  

c o n s t r u c t i o n ;  

F igs .   4A  and  4B  are  a  composi te   top  plan  view  of  t h e  

c o n t a i n e r   tunnel   and  f i l l e r   p o r t i o n   of  the  a p p a r a t u s ;  

F igs .   5A  and  5U  are  a  composi te   s ide  e l e v a t i o n a l   v i e w  

o f   the  s t r u c t u r e   of  Figs .   4A,  4 B ;  

Fig.  6  is  a  t r a n s v e r s e   s e c t i o n a l   view  t a k e n  

s u b s t a n t i a l l y   along  the  l ine   6--6  of  Fig.  4A; 

Fig.  7  is  a  f r agmen ta ry   s e c t i o n a l   view  t a k e n  

s u b s t a n t i a l l y   along  the  l ine   7--7  of  Fig.  6; 

Fig.  8  is  a  p e r s p e c t i v e   view  of  the  c o n t a i n e r   l id  f e e d  

and  s t e r i l i z e r ;  

Fig.  9  is  an  en l a rged   s e c t i o n a l   view  through  a  p o r t i o n  

of  Fig.  8; 

Fig.  9A  is  a  s chemat ic   plan  view  of  Fig.  9 ;  

Fig.  10  is  a  t r a n s v e r s e   s e c t i o n a l   view  t a k e n .  

s u b s t a n t i a l l y   along  the  l ine   10--10  of  Fig.  9; 



Fig.  11  is  a  schemat ic   top  plan  view  of  a  p o r t i o n   of  a 

c o n t a i n e r   c l o s i n g   machine  with  p a r t s   omi t ted   for  c l a r i t y   and 

a lso   showing  a  p o r t i o n   of  the  f i l l e r   and  t u n n e l ;  

Fig.  12  is  a  s e c t i o n a l   view  taken  s u b s t a n t i a l l y   a l o n g  

the  l ine   12--12  of  Fig.  11;  

Fig.  13  is  an  en l a rged   e l e v a t i o n a l   view,  p a r t l y   b r o k e n  

away,  in  s e c t i o n ,   of  a  valve  which may  be  used  in  t h e  

s y s t e m ;  

Fig.  14  is  a  s e c t i o n a l   view  s i m i l a r   to  Fig.  6  of  a 

m o d i f i c a t i o n ;  

Fig.  15  is  an  e n l a r g e d   s e c t i o n a l   view  of  a  p o r t i o n   o f  

Fig.  14;  

F i g .   16  i s  a   view  s i m i l a r   to  Fig.  1B  of  a  m o d i f i e d  

v a l v e .  



D i r e c t i n g   a t t e n t i o n   to  Fig.  1,  the  e s s e n t i a l  

components   of  the  system  are  se t   f o r t h .   C o n t a i n e r s   19  h a v i n g  

top  f l a n g e s   20  and  which  may  be  meta l ,   f i b e r ,   g l a s s , p l a s t i c  

or  o t h e r   m a t e r i a l   are  fed  into  a  c o n t a i n e r   s t e r i l i z e r   21 

where  they  are  hea ted   to  a  t e m p e r a t u r e   of  up  to  a p p r o x i m a t e l y  

500°F  by  hot  a i r .   The  c o n t a i n e r s   then  pass  through  a  s t r a i g h t -  

l i ne   conveyor   22  which  i n c l u d e s   a  f i l l e r   s e c t i o n   23  where  a 

p r e - s t e r i l i z e d ,   cooled  l i q u i d   o r  s e m i - l i q u i d   p roduc t   is  f i l l e d  

in to   the  c o n t a i n e r s .   From  the  conveyor  22  the  c o n t a i n e r s  

pass  i n to   a  c l o s i n g   machine  24  which  is  a  mod i f i ed ,   e n c l o s e d  

a d a p t a t i o n   of  a  wel l -known  commerc i a l l y   a v a i l a b l e   m a c h i n e .  

Meanwhile  the  l i d s   18  for  the  c o n t a i n e r s ,  d e p o s i t e d   in  a  l i d  

s t o r a g e   magazine  26  pass  through  a  l id   
s t e r i l i z e r   

27  and  

thence   up  an  i n c l i n e d   l id   conveyor  28  t o ; t h e   c l o s e r   24.  I n  

the  c l o s e r   24  the  l ids   are  a t t a c h e d   to  the  c o n t a i n e r .   T h e  

components   of  the  system  w i l l   be  d e s c r i b e d  i n   d e t a i l .  



CONTAINER  STERILIZER 

The  c o n t a i n e r   s t e r i l i z e r   21  shown  in  some  d e t a i l   i n  

F i g s .   2  and  3  has  a  double  wal led   cas ing   31  f i l l e d   with  a  h e a t  

i n s u l a t i o n   m a t e r i a l   32.  In  the  wal ls   of  the  cas ing   31  at  c o n -  

v e n i e n t   i n t e r v a l s   are  o b s e r v a t i o n   windows  33.  The  c o n t a i n e r s   19 

are  fed  in to   s t e r i l i z e r   21  through  the  c o n t a i n e r   i n l e t   34  p r e f e r -  

ably  in  double  f i l e .   From  the  bottom  of  the  i n l e t   34  t h e  

c o n t a i n e r s ,   s t i l l   in  double  f i l e ,   pass  onto  a  conveyor  be l t   36 

which  passos   around  and  over  the  power  d r iven   i n t a k e  p u l l e y   3 7 .  

The  conveyor   b e l t   36  passes   in  a  h e l i c a l   upward  path  around  a 

c e n t r a l   p r imary   drum  38.  A  h e l i c a l   t rackway  39  suppo r t s   t h e  

b e l t   36  in  i t s   pa th .   The  c o n t a i n e r s   pass  down th rough   a  d i s -  

charge  chute  41  and  o u t  o f   the  cas ing   31.  T h e  b e l t   36  i s  

d i r e c t e d   by  end  pu l l ey   42  and  a d d i t i o n a l   p u l l e y s   43  back  t o  t h e  

i n t a k e   pu l l ey   37.  The  s t r u c t u r e   he re in   i l l u s t r a t e d   is  a  m o d i f i -  

c a t i o n   of  a   commerc ia l ly   a v a i l a b l e   conveying  system  such  as  t h a t  

shown  in  P a t e n t   No.  3 ,  3 4 8 , 6 5 9 .  

Mounted  at  a  conven ien t   l o c a t i o n   such  as  the  top  of  t h e '  

s t e r i l i z e r   21  is  a  h e a t e r   46  which  may  bo  e l e c t r i c ,   gas  or  o i l  

f i r e d .   In  a  p r e f e r r e d   device   a  r e s i s t a n c e   e l e c t r i c   h e a t e r   i s  

used.   A  blower  47  fo rces   c o n t r o l l e d  a i r   up  from  the  a i r   r e t u r n  

duct   48  th rough  duct  51  which  c o n t a i n s   the  h e a t e r   46  and  t h e n  

down  th rough  i n l e t   duct  49  which  leads   in to   the  cas ing   31.  The 

air  is  preferably  at  a  suitable  temperature  such  as  300°F  (approx  149°C)  f o r  

f i b e r   c o n t a i n e r s   which  is  s u f f i c i e n t   to  s t e r i l i z o   c o n t a i n e r s  

when  they  are  s u b j e c t e d   to  such  a  t e m p e r a t u r e   for   a  pe r iod   o f  

about  60  to  2 4 0  s o c o n d s ,   normal  time  for  c o n t a i n e r s   19  to  p a s s  

through  the  s t e r i l i z e r   21.  For  metal  and  glass  containers  450°F (approx  232°C) 

is  s u i t a b l e .   The  r e s i d e n t   time  in  the  c o n t a i n e r   s t e r i l i z e r   may 
b e   va r i ed   by  i n c r e a s i n g   or  d e c r e a s i n g   the  speed  of  the  c o n v e y i n g  

s y s t e m .  



CONTAINER  TUNNEL  AND  FILLER 

Communicating  with  the  lower  end  of  the  d i s c h a r g e  

chute  41  is  a  h o r i z o n t a l l y   d i sposed   tunne l   61.  C o n t i n u o u s l y  

moving  w i t h i n   the  tunne l   61  is  a  conveyor   chain  62  and  onto  t h e  

h o r i z o n t a l   top  s t r e t c h   of  the  chain  62  the  c o n t a i n e r s   pass  i n  

s i n g l e   f i l e .   Pu l ley   63  d e s i g n a t e s   the  d r i v e r   pu l l ey   at  t h e  

prox imal   end  of  the  t unne l   61. 

About  midway  of  the  tunne l   61  is  an  i d l e r   pu l l ey   66 

around  which  the  chain  62  passes   and  r e t u r n s   to  pu l ley   63.  

C o n t a i n e r s   19  a re   r e s t r a i n e d   as  they  are  d i s c h a r g e d  

from  chain   62  and  r e c e i v e d   in  h e l i x   71  by  guide  68.  Guide  68 

c a r r i e s   h o r i z o n t a l   rods  226  which  s l i d e   in  holes   in  U - s h a p e d  

b r a c k e t s   227  and  are  b i a sed   inwardly   by  s p r i n g s   228.  B r a c k e t s  

227  are  a d j u s t a b l y   held  by  b o l t s   229  t h r eaded   in to   the  wall   o f  

tunne l   61.  The  heads  of  b o l t s   229  are  e x t e r n a l l y   a c c e s s i b l e  

for  a d j u s t m e n t .  

Mounted  h o r i z o n t a l l y   w i t h i n   dhe  d i s t a l   path  of  t h e  

tunne l   61  is  h e l i x   71.  Helix  71  has  at  i t s   proximal end  f l i g h t s  

72  which  are  un i fo rmly   spaced  a p a r t   s l i g h t l y   less   than  t h e  

d i a m e t e r   of  the  f l anges   20  of  the  c o n t a i n e r s   19  being  h a n d l e d .  

I t   w i l l   be  unde r s tood   t h a t   for  d i f f e r e n t   s ize   c o n t a i n e r s   19 

d i f f e r e n t   h e l i c e s   71  are  r e q u i r e d .   At  the  d i s t a l   end  of  t h e  

h e l i x   71  the  f l i g h t s   73  a r e   spread  a p a r t ,   for  a  purpose  w h i c h  

h e r e i n a f t e r   a p p e a r s .   Shaf t   74  o f  h e l i x   71  is  mounted  i n  

b e a r i n g s   75  at  e i t h e r   end.  The  c o n t a i n e r s   19  d i s c h a r g e d   o f f  

chain  62  are  s u p p o r t e d   p a r t i a l l y   by  h o r i z o n t a l   p l a t e   7 6  a n d  

p a r t i a l l y   by  the  v e r t i c a l   f l ange   78  of  h o r i z o n t a l   bar  77 .  

There  are  holddown  bars  79  mounted  h o r i z o n t a l l y   to  engage  t h e  

top  f l a n g e s   of  20  of  the  c o n t a i n e r s   19.  Bars  79  are  s u p p o r t e d  

by  b r a c k e t s   81.  As  bes t   shown  in  Fig.  6  the  bars   79  may  be  

moved  in  and  out  to  accommodate  c o n t a i n e r s   of  d i f f e r e n t   s i z e s .  

The  c o n t a i n e r s   19  are  p a r t i a l l y   s u p p o r t e d   and  a r e . d r i v e n   by 

the  f l i g h t s   72,  a lso  as  bes t   shown  in  Fig.  6.  The  c o n t a i n e r s  



are  kept   in  c o n t a c t   with  the  h e l i x   71  by  means  o f  h o r i z o n t a l l y  

d i s p o s e d   v e r t i c a l l y   spaced  a p a r t   tubes  82.  Tubes  82  p r e f e r a b l y  

pe r fo rm  an  a d d i t i o n a l   f u n c t i o n   i n  t h a t   s t e r i l e   coo l i ng   w a t e r  

may  be  pumped  t h e r e t h r o u g h   and  the  tubes  are  formed  with  s p r a y  

holes   (not  shown)  which  spray  water   a g a i n s t   the  s ides   of  t h e  

c o n t a i n e r s   19,  coo l ing   and  c l e a n i n g   the  same.  The  spray  w a t e r  

d r a i n s   from  the  t unne l   61  through  d r a in   83.  

Helix  71  is  d r iven   from  a  power  t a k e - o f f   86  of  t h e  

c l o s e r   24.  Thus  the  t a k e - o f f   s p r o c k e t   86  d r i v e s   chain  87 

which  is  connec t ed   to  s p r o c k e t   88'on  the  s h a f t   74  of  h e l i x   71 .  

I d l e r   s p r o c k e t   89  m a i n t a i n s   the  chain  87  t i g h t .   S h i e l d i n g   91 

f u n c t i o n s   as  a  guide  for  c o n t a i n e r s   19  at  one  s i d e .  

There  are  windows  92  along  the  l eng th   of  the  t u n n e l  

61  through  which  the  a t t e n d a n t   can  o b s e r v e  t h e   c o n t a i n e r s   19  a s  

they  pass  under  the  f i l l e r   w h i c h  i s   to  b e  d e s c r i b e d .   A  c o v e r  

93  is  hinged  by  hinge  94  so  t ha t   in  case  of  m a l f u n c t i o n   t h e  

o p e r a t o r   may  o b t a i n   access   to  the  i n t e r i o r   of  the  tunne l   61 .  

Within   the  tunne l   61  is  a  d i s t r i b u t o r   96  having  a i r   holes   9 6 A  

which  d i s t r i b u t e s   a i r   t h r o u g h o u t   the  i n t e r i o r   of  the  t u n n e l .  

There  is  a  duct  97  a l o n g s i d e   the  tunne l   61  communicat ing  a t  

i n t e r v a l s   with  d i s t r i b u t o r s   96.  I t   wi l l   be  unde r s tood   t h a t   t h e  

tunne l   61  is  p r e f e r a b l y   of  d o u b l e - w a l l e d   c o n s t r u c t i o n   and  t h e  

space  between  the  wal ls   is  f i l l e d   with  i n s u l a t i o n   98  wh ich  may  

be  a  ceramic   f i b e r .   The  m a t e r i a l s   of  which  the  wal ls   are  c o n -  

s t r u c t e d   are  p r e f e r a b l y   s t a i n l e s s   s t e e l   both  i n s i d e   and  o u t .  

To  s t e r i l i z e   the  a i r   w i t h i n   the  tunne l   61  and  a l s o ,  

i m p o r t a n t l y ,   to  p r e v e n t   the  i n g r e s s   of  n o n - s t e r i l e   a t m o s p h e r i c  

air,  blower  101  is  i n s t a l l e d   in  a  c o n v e n i e n t   l o c a t i o n   such  a s  

the  top  of  the  s t e r i l i z e r   21  a d j a c e n t   the  blower  47.  Blower  

101  communicates   with  a  h e a t e r   102  which  hea t s   the  a i r   to  a 

temperature  of  about  400°F  (approx  205°C),  thence  to  a  horizontal  duct  103 

along  the  top  of  the  s t e r i l i z e r   21  and  thence   down  through  a 



v e r t i c a l   duct  104  to  a  h o r i z o n t a l   duct  106  which  communica t e s  

with  the  duct  97.  At  s t a r t - u p ,   a i r   is  p r e f e r a b l y   at  4 5 0 - 5 0 0 ° F  

(approx  232-260°C)  and  then  r e d u c e d .  

Where  i t   is  d e s i r a b l e ,   a  heat  exchanger   107  may  be  

i n s t a l l e d   in  the  v e r t i c a l   duct  104.  The  heat  exchanger   107  ha s  

a  coo l an t   i n l e t   108  and  a  coolan t   o u t l e t   109.  Within  the  h e a t  

e x c h a n g e r   107  are  co i l s   (not  shown,  but  of  a  common  c o m m e r c i a l  

type)  around  which  the  hot  a i r   in  the  duct  104  c i r c u l a t e s   a n d  

b y   which  i ta   compora tu re  1a   m a t e r i a l l y   r e d u c e d .  S o m e   p r o d u c t s  

d e t e r i o r a t e   r a p i d l y   at  high  t e m p e r a t u r e s .   A c c o r d i n g l y ,   i t   i s  

d e s i r a b l e   to  cool  the  a i r   emi t t ed   through  duct   106,  while  m a i n -  

t a i n i n g   i t s . p r e s s u r e   above  n t m o s p h e r i c .   Such  s t e r i l e   a i r ,  

cooled  but  above  a tmosphe r i c   p r e s s u r e ,   i s  i n t r o d u c e d   in  t h e  

f i l l e r   111.  T h e  p r e s s u r e   of  the  a i r   p r even t s   i n g r e s s   of  n o n -  

s t e r i l e   a i r   from  the  s u r r o u n d i n g   a tmosphere .   Since  both  t h e  

c o n t a i n e r s   and  tho  product   have  been  p r e - s t e r i l i z e d ,   c o n t a m i n a -  

t ion   of  the  p roduc t   in  the  c o n t a i n e r s   is  avoided.   Low  t e m p e r a -  

tu res   i f   n e c e s s a r y ,   as  low  as  70°F  (approx  21°C)  -   may  b e  

used,  a  c o n d i t i o n   which  is  never   a c h i e v a b l e   with  the  use  o f  

ateam  as  c o n t r a s t e d   with  a i r .  

F i l l e r   111  is  a  m o d i f i c a t i o n   of  a  commerc ia l ly   known 

s t r u c t u r e .   I t   is  mounted  above  the  path  of  the  c o n t a i n e r s  1 9  

by  means  of  h o r i z o n t a l l y   o u t w a r d l y  e x t e n d i n g   b r a c k e t s   251  s p a c e d  

at  i n t e r v a l s   a long  the  l eng th   of  the  f i l l e r   111.  Each  b r a c k e t  

251  is  r e c e i v e d   in  a  clamp  252  which  i.a,  i n  t u r n ,   suppor t ed   f rom 

a  v e r t i c a l   suppor t   253  on  the  side  of  the  f i l l e r   by  moans  o f  

b o l t s   254.  By  r a i s i n g   and  lower ing   the  clamp  252  -   i . e . ,   by  

i n s e r t i n g   the  b o l t s   254  through  d i f f e r e n t   holes   i n  t h e   s u p p o r t  

253,  the  f i l l e r   cas ing   116  may  be  r a i s ed   and  l o w e r e d .  



The  c o n t a i n e r s   19  are  s u p p o r t e d   a g a i n s t   l a t e r a l   d i s -  

p l acemen t   by  guides   256  f ixed   to  b r a c k e t s   257.  Threaded  r o d s  

258  are  t h r e a d e d   in to   the  v e r t i c a l   f l a n g e s   of  b r a c k e t s   257 .  

These  rods  258  pass  through  one  of  s e v e r a l   v e r t i c a l l y   s p a c e d  

ho les   in  v e r t i c a l   suppor t   259  and  are  f ixed   in  p lace   by  means 

of  nuts   261.  A c c o r d i n g l y ,   by  t u r n i n g   t h readed   rods  258,  t h e  

b r a c k e t s   257  and  hence  the  guides  256  may  be  moved  inward  and 

outward  s o  t h a t   the  guides   engage  the  wal ls   of  the  c o n t a i n e r s   19 

as  they  pass  under  the  f i l l e r .   By  r a i s i n g   or  l ower ing   r o d s  2 5 8  

and  i n s e r t i n g   same  through  d i f f e r e n t   holes   in  suppor t   259,  g u i d e s  

may  bo  p o s i t i o n e d   near   the  tops  of  c o n t a i n e r s   19.  The  l o w e r  

edges  of  tho  c o n t a i n e r s   19  are  guided  by  bottom  guides   262.  

F i l l e r   111  has  a  h o r i z o n t a l l y   d i s p o s e d   cas ing   1 1 6  

formed  with  a  c o n t i n u o u s  s l i t   1 1 7  a l o n g   i t s   bot tom  edgo.  I n t e r -  

changeab le   i n s e r t s   266  of  Tef lon   or  o the r   s u i t a b l e   m a t e r i a l   a r e  

a t t a c h e d   to  the  s l i t   117  by  means  of  b r a c k e t s   267  held  by  b o l t s  

268  in to   c a s i n g .   The  width  of  the  s l i t e  2 6 9   in  tho  i n o o r t  

d e t e r m i n e s   t h e  r a t e   of  flow  of  p r o d u c t .   By  r e p l a c i n g   the  i n s e r t  

266  d i f f e r e n t   p roduct   flow  may  be  o b t a i n e d .  

A  c u r t a i n   of  p roduc t   is  d i s c h a r g e d   through  the  s l i t  

269  in  the  i n s e r t   266  immedia te ly   above  the  path  of  the  c o n t a i n -  

ors  19  as  they  are  moved  along  by  the  h e l i x   71.  P r e - s t e r i l i z e d ,  

cooled  p roduc t   is  pumped  or  o t h e r w i s e   fo rced   into  a  tube  118 

w i t h i n   the  ca s ing   116.  Tube  118  has  ho les   119  at  i n t e r v a l s   a t  

i t s   top  so  tha t   the  l i q u i d   or  s e m i - l i q u i d   p roduc t   i s   f o r ced   o u t  

th rough  the  ho les   119  and  into  the  i n t e r i o r   of  the  cas ing   116 .  

The  p roduc t   is  fed  th rough  an  i n l e t   112  at  one  end  of  tube  1 1 8 .  

This  s t r u c t u r e   of  f i l l e r   111  has  been  found  to  promote  more  e v e n  

d i s t r i b u t i o n   of  p r o d u c t .   The  p i t c h   of  the  f l i g h t s   72  below  t h e  



f i l l e r   111  is  such  tha t   the  c o n t a i n e r s   19  arc  fo rced   t o g e t h e r  

so  t ha t   the  f l a n g e s   20  p a r t i a l l y   o v e r l a p .   Hence,  there   is  a 

minimum  of  s p i l l a g e   of  p roduc t   d i s c h a r g e d   through  s l i t   269 .  

D i r e c t i n g   a t t e n t i o n   to  Fig.  13,  a  valve  191  which  may 

be  used  to  by-pass  flow  of  p roduc t   into  f i l l e r   111,  p a r t i c u l a r l y  

where  m u l t i p l e   f i l l e r s   are  used  in  a  p a r t i c u l a r   i n s t a l l a t i o n ,  

is  shown.  P r e - s t e r i l i z e d ,   cooled  p roduc t   is  pumped  by  pump  ( n o t  

shown)  in  the  product   p r o c e s s i n g   p l a n t   which  is  s e p a r a t e d   f rom 

the  i n s t a l l a t i o n   shown  in  Fig.   1  in  many  i n s t a n c e s   by  a  p a r t i t i o n  

192.  A  pipe  194  connects   with  the  pipe  193  e x t e n d i n g   t h r o u g h  

the  p a r t i t i o n ,   the  pipe  194  having  a  f l ange   196,  which  is  f a s t e n -  

od  to  the  p a r t i t i o n   192.  Pipe  194  may  bo  connected   to  an  e lbow 

197.  Used  t h roughou t   the  i n s t a l l a t i o n   a r e  q u i c k - c o n n e c t   c o u p -  

l i n g s   199  of  c o n v e n t i o n a l   c o n s t r u c t i o n .   Elbow  197  is  c o n n e c t e d  

to  an  i n t a k e   198  of  the  valve  191.  Discharge   por t   201  of  v a l v e  

191  is  connec ted   to  a  too  202.  The  o p p o s i t e   end  of  tee  202  may 

be  connec ted   to  a  pipe  203  which  lends  to  ano the r   f i l l e r .   How- 

ever ,   i t   may  be  c o n s i d e r e d   tha t   the  d i s c h a r g e   or  v e r t i c a l   leg  204 

o f   the  tee  202  is  connected   by  moans  of  pipe  206  to  the  i n l e t   122 

;  o f   the  f i l l e r   111.  Other  means  of  connec t ion   may,  of  course ,   be  

e m p l o y e d .  

Within  the  body  198  of  valve  191  is  s leeve   211  h a v i n g  

a  reduced  d i a m e t e r   p o r t i o n   212  and  an  e n l a r g e d   d i ame te r   p o r t i o n  

213.  The  j u n c t u r e   of  the  p o r t i o n s   212  and  213  are  formed  w i t h  

a.  sea t   214,  p r e f e r a b l y   c o n i c a l .   Valve  head  216  is'  formed  at  one 

end  wi th   a  t a p e r   217  which  matches  the  sea t   214.  Head  216  i s  

connec ted   to  stom  218  which  is  b iased   by  means  of  sp r ing   219 

in to   s e n t i n g   ongagement.   A  f i t t i n g   221  is  connoctod  to  tho 

s l eeve   211  and  such  f i t t i n g   221  has  a  d i s c h a r g e   por t   222  wh ich  



leads   back  to  t he   source  of  p roduc t .   Tempera ture   sensor   224  i s  

connec t ed   to  the  body  201  to  sense  the  t e m p e r a t u r e   of  p r o d u c t  

d i s c h a r g e d   t h e r e f r o m .  

In  the  use  of  the  va lve ,   the  p roduc t   is  pumped  by  means 

n o t  s h o w n   through  the  pipe  193.  Normal ly ,   the  head  216  is  s e a t e d  

and  p r o d u c t   f l o w s  o u t  t h r o u g h  r e d u c e d   d i ame te r   p o r t i o n   212  t o  

the  r i g h t   as  viewed  in  Fig.  13  and  thence  through  tee  202  and 

pipe  206  to  the  f i l l e r   111.  In  the  event  tha t   the  l ine   is  s h u t  

down  or  i f   the  volume  o f  p r o d u c t   be ing   pumped  through  the  p i p e  

193  is  e x c e s s i v e ,   the  p r e s s u r e   w i t h i n   the  reduced  d i a m e t e r   p o r -  

t ion   212  i n c r e a s e s   to  the  po in t   where  it   overcomes  the  force  o f  

the  s p r i n g   219  and  the  head  216  moves  to  the  l e f t   as  viewed  i n  

Fig.   13.  Surplus   p roduc t   then  flows  out  of  the  d i s c h a r g e   p o r t  

222  back  to  the  source  of  p r o d u c t .   I t   w i l l   be  noted  t ha t   t h e  

d i s c h a r g e   por t   222  is  p r e f e r a b l y   on  the  same  s ide  of  the  p a r t i -  

t ion   192  as  is  the  pipe  193 .  

A  m o d i f i c a t i o n   of  the  valve  h e r e t o f o r e   d e s c r i b e d  i s  

i l l u s t r a t e d   in  Fig.  16.  In  c o r t a i n   r e s p e c t s   the  valve  of  Fig.   1 6  

r e semb le s   tha t   shown  in  Fig.  13  and  the  same  r e f e r e n c e   n u m e r a l s  

fo l lowed   by  the  s u b s c r i p t  a   are  used  to  d e s i g n a t e   c o r r e s p o n d i n g  

p a r t s .  

P roduc t   u n d e r  p r e s s u r e   from  a  pump  or  g r a v i t y   is  i n t r o -  

duced  to  one  end  of  Tee  236.  By  q u i c k - c o n n e c t   clamps  194a,  t h e  

end  of  Tee  236  o p p o s i t e   tha t   through  which  p roduc t   is  i n t r o d u c e d  

is  connec ted   to  a  pipe  193a  by  means  of  q u i c k - c o n n e c t   c l amps  

194a  or  o ther   means.  The  pipe  193a  passes   through  p a r t i t i o n  

192a  and  is  secured   t h e r e t o   by  f l ange   196a.  On the  p r o d u c t  

p r e p a r a t i o n   side  of  p a r t i t i o n   192a  is  a  p r e s s u r e   r e l i e f   v a l v e  

237.  When  the  o u t l e t   of  pipe  193a  is  c losed   (by  means  h e r e i n -  

a f t e r  e x p l a i n e d )   the  p r e s s u r e   r e l i e f   valve  237  opens  to  p e r m i t  



p r o d u c t   to  be  d i s c h a r g e d   through  por t   222a  back  to  the  s o u r c e  

of  p r o d u c t ,   t h e r eby   p r e v e n t i n g   was te .   Valve  237  has  a  T - s h a p e d  

cas ing   238  formed  with  a  seat   239.  R e c i p r o c a b l e   wi th in   t h e  

cas ing   238  is  a  valve  head  241  which  sea ts   on  seat   239,  h a v i n g  

a  stem  242  which  extends   e x t e r i o r l y   of  cas ing  238  and  is  b i a s e d  

by  an  a d j u s t a b l e   sp r i ng   243.  In  normal  o p e r a t i o n ,   the  head  241 

sea t s   on  the  sea t   239.  However,  when  the  p r e s s u r e   exceeds  t h e  

force   of  s p r i n g   243,  head  241  u n s e a t s   - i . e . ,   moves  to  the  r i g h t  

as  viewed  in  Fig.   1 5  ,  p e r m i t t i n g   excess   product   to  flow  o u t  

th rough   the  f i l l e r   111.  A  s leeve   211a  is  i n s t a l l e d   in  the  i n t a k e  

arm  of  tho  valve  191a,  th i s   s leeve   h a v i n g   a  c o p i c a l   sent   214a  

a g a i n s t   which  hood  216a  may  see t .   Steam  218a  of  head  216a  e x -  

tends   e x t e r i o r l y   of  valve  192a  to  a  valve  a c t u a t o r   246.  Va lve  

a c t u a t o r   246  d e t e r m i n e s   the  opening  and  c l o s i n g   of  the  valve  191a 

and  the  amount  of  opening  t h e r e o f   to  ma in t a in   the  d e s i r e d   p r e s -  

sure  w i t h i n   the  f i l l e r   111  into  which  the  valve  191a  d i s c h a r g e s .  

Where  c l o s u r e   of  the  head  216a  c r e a t e s   nn  e x c e s s i v e   p r e s s u r e   i n  

the  pipe  193a,  the  p r e s s u r e   r e l i e f   valve  237  u n s e a t s   and  e x c e s s  

p r o d u c t   is  d i s c h a r g e d   back  to  the  source  of  p r o d u c t .  

From  the  tunnel   6 1 ,  c o n t a i n e r s   19  are  t r a n s f e r r e d   t o  

the  c l o s e r   2 4 .  

As  seen  p a r t i a l l y   in  Fig.   11,  c l o s e r   24  has  an  i n l e t  

chain  116  which  passes   around  a  s p r o c k e t   117  at  the  d i s t a l   end 

of  the  t unne l   22.  Chain  116  has  h o r i z o n t a l   f i n g e r s   118  w h i c h  

are  spaced  apa r t   a  p roper   d i s t a n c e   to  feed  c o n t a i n e r s   in to   t h e  

t u r r e t   of  the  c l o s e r   ( h e r e i n a f t e r   d e s c r i b e d )   and  such  s p a c i n g  

of  f i n g e r s   118  is  the  Same  as  the  spac ing   of  the  spread  f l i g h t s  

73.  Guides  119  t r a n s f e r   the  c o n t a i n e r s   19  d i s c h a r g e d   from  the  

h e l i x   71  in to   the  spaces  between  the  f i n g e r s   118 .  



CONTAINER  LID  FEED  AND  STERILIZER 

In  a d d i t i o n   to  the  c o n t a i n e r   19  and  p roduc t   b e i n g  

s t e r i l i z e d   and  the  packing  and  l id   c l o s i n g   being  p e r f o r m e d  

in  a  s t e r i l e   a tmosphere ,   i t   is  a l so   n e c e s s a r y   tha t   the  c o n -  

t a i n e r   l i d s   18  be  s t e r i l i z e d .   In  a  p r e f e r r e d   form  of  t h e  

p r e s e n t   i n v e n t i o n ,   a  m o d i f i c a t i o n   of  a  Fleetwood  Systems,  I n c . ,  

l id   f eede r   and  conveyor  26  is  used.  One  form  of  such  F l e e t w o o d  

a p p a r a t u s   is  shown  in  U.  S.  Pa t en t   4 , 000 ,709 .   D e t a i l s   of  t h e  

o p e r a t i o n   of  such  a p p a r a t u s   are  set   f o r th   in  the  a f o r e s a i d  

p a t e n t .   G e n e r a l l y ,   a  magazine  136  is  p rov ided   having  a 

p l u r a l i t y   of  cover  s tack   chutes   137  mounted  so   tha t   the  empty 

chu te s   are  a c c e s s i b l e   to  the  a t t e n d a n t   for  filli.ng  with  s t a c k s  

of  l i d s   18  o b t a i n e d   from  the  c o n t a i n e r   m a n  f a c t u r i n g   f a c i l i t y .  

The  chu te s   137  are   mounted  so  tha t   they  are  moved  in  a  r o t a r y  

pata  to  one  end  138,  whereupon  the  l ids   18' in  tha t   p a r t i c u l a r  

chute  are  moved  outward  into  a  v e r t i c a l l y   d i s p o s e d   t r a n s f e r  

s t a t i o n   139  which  connec t s   with  guides   141  which  cause  the  l i d s  

to  make  a  90  degree  curve  bend  140  and  assume  a  h o r i z o n t a l  

p o s i t i o n .   As  the  covers  reach  the  lower  end  of  the  bend  140,  

they  are  d e p o s i t e d   to  r e s t   upon  a  pa i r   of  s t a i n l e s s   s t e e l  

cha ins   142  d r iven   around  s p r o c k e t s   143  at  e i t h e r   end  of  t h e  

h o r i z o n t a l   path .   The  chains 142  move  the  l ids   18  along  t h e  

h o r i z o n t a l   path  above  h o r i z o n t a l   p a r t i t i o n   146.  The  r e t u r n  

s t r e t c h   of  the  cha ins   142  is  below  p a r t i t i o n   146.  A f t e r  

l e av ing   the  h o r i z o n t a l   s t r e t c h ,   the  l ids   are  t r a n s f e r r e d   t o  

an  upward  i n c l i n e d   e l e v a t o r   148  which  has  a  s i m i l a r   chain  149 

d r i v e .   At  t h e  u p p e r   end  of  the  e l e v a t o r   148  i s  a   second  90 

degree   a r c u a t e   bend  151  which  communicates   with  the  top  o f  

the  cover  s tack   of  c l o s e r   24,  h e r e i n a f t e r   d e s c r i b e d .   Where 

s t e e l   l i d s   are  used,  magnet ic   holddowns  152  are  used  to  p r e v e n t  

l ids   from  being  forced  out  of  the  s t a c k ,   as  well  unde r s tood   i n  

the  i n d u s t r y .   N o n - s t e e l   l ids   are  r e t a i n e d   in  p o s i t i o n   by 



m e c h a n i c a l   means  not  i l l u s t r a t e d   h e r e i n ,   but  u n d e r s t o o d   in  t h e  

a r t .  

Casing  147  is  p rov ided   around  the  lower  end  of  t h e  

t r a n s f e r   s t a t i o n   139  and  c o n t i n u e s   around  the  h o r i z o n t a l   l o w e r  

s t r e t c h   and  the  i n c l i n e d   e l e v a t o r   148  and  the  bend  151  w h i c h  

l eads   to  the  c l o s i n g   machine.   The  cas ing   147  p r e f e r a b l y   h a s  

double  wa l l s   156  with  heat  i n s u l a t i o n   m a t e r i a l   157  between  t h e  

wa l l s   156.  Mounted  near   the  machine  is  a  blower  1 6 1 ,  t h e   d i s -  

charge  162  of  which  connects   to  a  h e a t e r   163,  which  may  be  o f  

v a r i o u s   t ypes ,   t y p i c a l l y   may  be  of  the  e l e c t r i c   r e s i s t a n c e   t y p e .  

From  the  h e a t e r   163  there   is  a  d u c t   164  l e a d i n g   to  an  e n t r a n c e  

duct  166  p r e f e r a b l y   l o c a t e d   near   the  p rox imal   end  of  the  c a s i n g  

147.  As  the  l i d s   18  move  through  the  h o r i z o n t a l   and  i n c l i n e d  

s t r e t c h e s ,   hot  a i r   c i r c u l a t e s   around  the  l id s   and  s t e r i l i z e s  

them.  S t e r i l i t y   is  m a i n t a i n e d   u n t i l   the  l id s   e n t e r   the  c l o s e r  

24.  Return   a i r   is  r e c i r c u l a t e d   through  r e t u r n   duct  166  b e l o w  

p a r t i t i o n   146.  Closer   161  draws  a i r   from  r e t u r n   duct  166.  A s  

h e r e i n a f t e r   a p p e a r s ,   the  c l o s e r   24  is  a l so   in  a  s t e r i l e   a t m o s -  

phere  w i t h  n o n - s t e r i l e   a tmosphe r i c   a i r  e x c l u d e d   by  reason  of  t h e  

p r e s s u r e   i n s i d e   the  e n c l o s u r e   of  the  c l o s e r .  



CLOSING  MACHINE 

The  c l o s e r   24  shown  p a r t i c u l a r l y   in  F i g s .  1 1   and  12  i s  

an  a d a p t a t i o n   of  the  enc losed   c l o s e r   i l l u s t r a t e d   and  d e s c r i b e d  

in  P a t e n t   No.  3 ,349 ,542   except   t ha t   steam  is  not  used  t h e r e i n .  

An  e n c l o s u r e   171  which  communicates  with  the  tunne l   71  f e e d  

and  f i l l e r   is  d o u b l e - w a l l e d   and  p rov ided   with  i n s u l a t i o n   172 

c o m p l e t e l y   e n c l o s e s   the  c l o s e r   24.  Since  s t e r i l e   a i r   i s  

fo rced   in to   t h e  e n c l o s u r e ,   the  p r e s s u r e   is  g r e a t e r   than  a t m o s -  

p h e r i c  a n d   t h i s   ensures   t h a t   n o n - s t e r i l e   a i r   cannot   en t e r   t h e  

e n c l o s u r e .   Duct  97  which  extends   a l o n g s i d e   the  conveyor  22 

is  formed  with  a  bend  173  which  communicates   with  a  d i s t r i b u t o r  

174  i n s i d e   the  e n c l o s u r e   a d j a c e n t   the  d i s c h a r g e   of  the  seamed 

c o n t a i n e r s .  

The  s t e r i l i z e d   l ids   18  which  have  been  d e p o s i t e d   i n -  

to  the  c l o s e r   from  the  l i d  s t e r i l i z e r   2 7  h e r e t o f o r e   d e s c r i b e d  

are  fed  one  at  a  time  into  pocke ts   176  in  the  l id   t u r r e t   177 .  

F u r t h e r ,   c o n t a i n e r s   19  are  advanced  by  the  f i n g e r s   118  o f  

the  conveyor   chain  116  and  are  fed  in to   the  pocke t s   178  o f  

the  main  t u r r e t   179  of  the  c l o s e r .   The  l ids   18  on  the  l i d  

t u r r e t   177  are  b rough t   into  p o s i t i o n   over  the  c o n t a i n e r s  1 9   by 

timed  r o t a t i o n   of  the  l id  t u r r e t   177.  By  means  well  known  i n  

the  seamer  a r t ,   the  l i f t e r s   181  of  the  main  t u r r e t   l i f t   e a c h  

c o n t a i n e r   19  in to   c o n t a c t   with  a  l id  18  and  t he reupon   s e a m i n g  

r o l l s   (not  shown)  a t t a c h   the  l id   to  the  c o n t a i n e r .   The  c o m p l e t e d  

c o n t a i n e r   182  is  then  t r a n s f e r r e d   in to   the  d i s c h a r g e   s t a r  

wheel  183  and  thence   guided  by  guides   184  out  of  the  s y s t e m .  

The  d e t a i l s   o f - t h e   c l o s i n g   machine  are  not  h e r e i n   i l l u s t r a t e d ,  

being  of  any  of  s e v e r a l   wel l -known  types .   The  p r e f e r r e d  

form  h e r e i n   i l l u s t r a t e d   is  the  Angelus  model  60L  seamer  w h i c h  

is  shown  p a r t i a l l y   in  said  P a t e n t   No.  3 , 3 4 9 , 5 4 2 .  

One  of  the  f e a t u r e s   of  t h e  c l o s e r   a p p a r a t u s   i s  

the  p r o v i s i o n   of  v e r t i c a l   p ipes   186  and  187.  Pipe  186  s p r a y s  



s t e r i l e   cool  water   through  holes   onto  the  l id   push  f i n g e r s  

(not  shown)  to  keep  them  c lean .   Sprays  188  of  pipe  187  are  i n  

a  v e r t i c a l   l ine   and  spray  s t e r i l e ,   cooled  l i q u i d   on  the  c o n t a i n e r  

l i f t e r   183  and  a lso  on  the  s e a m i n g  r o l l s   (not  shown)  to  p r e v e n t  

b u i l d - u p   of  p roduc t   t h e r e o n .  

Although  s t e r i l e   a i r   in  the  c l o s e r   24  is  the  p r e f e r r e d  

way  of  p r e v e n t i n g   i n g r e s s   of  a t m o s p h e r i c   a i r ,   n i t r o g e n   or  s t e a m  

(in  a cco rdance   with  c o n v e n t i o n a l   p r a c t i c e )   may  bo  u s e d .  



1.  A  hot  a i r   a s e p t i c   packag ing   system  c o m p r i s i n g  

a  c o n t a i n e r   s t e r i l i z e r ,   s a i d  c o n t a i n e r   s t e r i l i z e r  

c o m p r i s i n g   a  f i r s t   ca s ing ,   a  f i r s t   conveyor  wi th in   said  f i r s t  

c a s i n g ,   means  for  f eed ing   empty  c o n t a i n e r s   in to   said  f i r s t   c o n -  

veyor ,   m e a n s  f o r   d i s c h a r g i n g   c o n t a i n e r s   from  said  f i r s t   c o n v e y o r ,  

f i r s t   h e a t i n g   means,  said  f i r s t   h e a t i n g   means  compr is ing   a  h e a t e r  

for  r a i s i n g   the  t e m p e r a t u r e   of  a i r   to  a  s t e r i l i z i n g   t e m p e r a t u r e  

and  blowing  means  for  blowing  s t e r i l e   a i r   above  a t m o s p h e r i c  

p r e s s u r e   t h r o u g h o u t   said  f i r s t   cas ing   to  s t e r i l i z e   said  c o n t a i n -  

ers  as  they  pass  through  said  f i r s t   c o n v e y o r ;  

a  second  conveyor  s e c t i o n   compr i s ing   a  second  c a s i n g ,  

a  second  conveyor   in  said  second conveyor  s e  t i o n   r e c e i v i n g   c o n -  

t a i n e r s   from  said  f i r s t   conveyor ,   a  f i l l e r ,   in  snid  second  c a s i n g  

p o s i t i o n e d   to  f i l l   p roduc t   in to   said  c o n t a i n e r s   as  they  t r a v e l  

on  said  socond  conveyor ,   means  for  d e l i v e r i n g   s t e r i l e   p r o d u c t  

i n t o  s a i d   f i l l e r ,   f i r s t   t r n n n f o r   means  for  d i s c h a r g i n g   s t e r i l e  

f i l l e d   c o n t a i n e r s   from  sa id   second  conveyor ,   means  for  m a i n t a i n -  

ing  s t e r i l e   a i r   at  above  a t m o s p h e r i c   p r e s s u r e   wi th in   said  s e c o n d  

c a s i n g ;  

a  l id   s t e r i l i z e r   compr i s ing   a  magazine  for  l i d s ,   a  t h i r d  

conveyor   r e c e i v i n g   l ids   from  said  magazine,   second  h e a t i n g   means 

for  h e a t i n g   a i r   to  s t e r i l i z i n g   t e m p e r a t u r e ,   means  for  c i r c u l a t i n g  

s t e r i l e   a i r   at  above  a t m o s p h e r i c   p r e s s u r e   around  said  l i d s   a s  

they  t r a v e l   a long  said  t h i rd   conveyor  to  s t e r i l i z e  s a i d   l i d s ,  

second  t r a n s f e r   means  for  d i s c h a r g i n g   s t e r i l e   l i d s   from  s a i d  

t h i r d   c o n v e y o r ,  

and  an  enc losed   c l o s e r   compr i s ing   means  to  r ece ive   c o n -  

t a i n e r s   from  said  f i r s t   t r a n s f e r   means ,  means   to  r e ce ive   l i d s  

from  said  second  t r a n s f e r   means  and  p o s i t i o n   one  l id   on  top  o f  



each  c o n t a i n e r ,   means  for  a t t a c h i n g   each  l id   to  i t s   r e s p e c t i v e  

c o n t a i n e r ,   and  moans  for  d i s c h a r g i n g   c losed   c o n t a i n e r s   from  s a i d  

c l o s e r ,   and  moans  for  m a i n t a i n i n g   p r e s s u r e   in  the  sa id   c l o s e r  

above  a t m o s p h e r i c .  

2.  A  system  a c c o r d i n g   to  claim  1  in  which  said  f i r s t  c o n -  

veyor  compr ises   a  b e l t ,   a  drum  and  means  for  gu id ing   and  d r i v i n g  

sa id   b e l t   in  a  con t inuous   h e l i c a l   path  around  the  e x t e r i o r   o f  

said  drum. 

3.  A  system  according  to  e i ther  c la im  1  or  claim 2  in  which  s a i d  

second  conveyor  comprises  a  helical   conveyor  having  a  f i r s t   section  of  a  
f i r s t   p i t c h  a n d   a  second  s e c t i o n   of  a  second  p i t c h   g r e a t e r   t h a n  

said  f i r s t   p i t c h ,   said  system  accommodating  c o n t a i n e r s   h a v i n g  

top  outward  f l a r i n g   f l a n g e s ,   sa id   f i r s t   p i t ch   being  l e s s   t h a n  

the  c u t s i d e   d i ame te r   of  said  f l anges   to  force  the  f l a n g e s   o f  

a d j a c e n t   c o n t a i n e r s   into  close  p r o x i m i t y ,   said  f i l l e r   b e i n g  

d i sposed   above  and  e x t e n d i n g   l o n g i t u d i n a l l y   of  said  h e l i c a l   c o n -  

veyor  above  said  f i r s t   s e c t i o n ;   said  f i l l e r   having  a  l o n g i t u d i n -  

a l l y   e x t e n d i n g   s l i t   through  which  product   is  c o n t i n u o u s l y  

d i s c h a r g e d   in  a  r ibbon  in to   said  c o n t a i n e r s .  

4.  A  system  acco rd ing   to  any  p r e c e d i n g   claim  w h i c h  
f u r t h e r   comprises   coo l ing   means  in  s a id   second  ca s ing   t o  
reduce  the  t e m p e r a t u r e   of  s a id   c o n t a i n e r s .  

5.  A  system  a c c o r d i n g   to  any  p r e c e d i n g   c la im  in  w h i c h  
sa id   means  for  d e l i v e r i n g   s t e r i l e   p roduc t   compr ises   means  f o r  
c r e a t i n g   above  a tmosphe r i c   p r e s s u r e   in  s a id   p roduc t   and  a  
valve  between  s a i d  l a s t - n a m e d   means  and  sa id   f i l l e r ,   s a id   v a l v e  
h a v i n g  a   d i s c h a r g e   po r t ,   a  s ea t   inward  of  sa id   d i s c h a r g e   p o r t ,  
a  head  shaped  t o  e n g a g e   sa id   s e a t ,   r e s i l i e n t   means  b i a s i n g  
sa id   head  i n to   engagement  with  s a id   s e a t ,   sa id   head  b e i n g  



movable  out  of  engagement  with  sa id   s ea t   when  the  p r e s s u r e  

in  sa id   valve  overcomes  the  force   of  sa id   r e s i l i e n t   means ,  

whereby  excess   p roduc t   is  d i s c h a r g e d   from  sa id   valve  t h r o u g h  

sa id   d i s c h a r g e   p o r t .  

6.  A  method  of  hot   a i r   a s e p t i c   packag ing   c o m p r i s i n g :  

s t e r i l i z i n g   empty  c o n t a i n e r s   by  conveying  sa id   c o n t a i n e r s  

in  an  e n c l o s e d   f i r s t   area  while   s u b j e c t i n g   sa id   c o n t a i n e r s   t o  

hot  a i r   at  a  t e m p e r a t u r e   in  the  range  of  300 -400°F  

(approx  149-204°C)  for  a  p e r i o d   of  time  in  the  range  of  60  t o  

240  s e c o n d s ,  

conveying   s t e r i l e   c o n t a i n e r s   through  an  e n c l o s e d   s e c o n d  

area  in  s t e r i l e   a i r   above  a tmosphe r i c   p r e s s u r e ,   p r o v i d i n g  

s t e r i l e   p roduc t   i n to   sa id   second  a rea ,   f i l l i n g   sa id   p r o d u c t  

in to   sa id   c o n t a i n e r s ,   I 

s t e r i l i z i n g   l ids   for  c o n t a i n e r s   by  conveying  sa id   l i d s  

in  an  e n c l o s e d   t h i r d   area  while   s u b j e c t i n g   sa id   l id s   to  h o t  

a i r   above  a t m o s p h e r i c   p r e s s u r e   at  a  t e m p e r a t u r e   at  a b o u t  

400°F  (approx  204°C)  for  a  s u f f i c i e n t   pe r iod   of  time  t o  

s t e r i l i z e   s a i d   l i d s ,  

d e l i v e r i n g   s t e r i l e   f i l l e d   c o n t a i n e r   and  s t e r i l e   l i d s  

i n t o   an  e n c l o s e d   fou r th   a rea ,   a p p l y i n g   s a id   l id s   onto  s a i d  

c o n t a i n e r s   and  s e c u r i n g   s a id   l id s   to  s a id   c o n t a i n e r s .  

7.  A  method  a c c o r d i n g   to  c la im  6  in  which  sa id   c o n v e y i n g  

s t e r i l e   c o n t a i n e r   s tep   i n c l u d e s   f o r c i n g   sa id   c o n t a i n e r s  c l o s e  

t o g e t h e r   in  a  l i ne   and  then  p r o v i d i n g   s a id   p roduc t   in  a  r i b b o n  

above  s a id   l ine   to  flow  in to   sa id   c o n t a i n e r s   s u b s t a n t i a l l y  

w i t h o u t   s p i l l a g e .  



8.  A  f i l l e r   for  use  with  a  hot  a i r   a s e p t i c   p a c k a g i n g  

system  c o m p r i s i n g ,  

a  t u n n e l ,   a  s t r a i g h t - l i n e   conveyor  in  sa id   t u n n e l  

r e c e i v i n g   s t e r i l e ,   empty  c o n t a i n e r s   at  a  f i r s t   end  and  d i s -  

cha rg ing   said  c o n t a i n e r s   f i l l e d   with  s t e r i l e   p roduc t   at  a 

second  end,  a  f i l l e r   in  said  tunne l   p o s i t i o n e d   above  s a i d  

conveyor ,   f i r s t   means  for  d e l i v e r i n g   said  s t e r i l e   p roduc t   t o  

.  s a i d   f i l l e r ,   second  means  for  d e l i v e r i n g   s t e r i l e   a i r   u n d e r  

p r e s s u r e   to  said  t u n n e l ,  

suppor t   means  s u p p o r t i n g   said  f i l l e r   from  s a i d  

t u n n e l ,   said  f i l l e r   compr i s ing   a  cas ing   e x t e n d i n g   l o n g i t u d i n a l l y  

above  the  path  of  said  c o n t a i n e r s   as  t h e y  a r e   moved  along  s a i d  

conveyor ,   said  cas ing   being  formed  at  i t s   bottom  with  an  e l o n -  

gated  l o n g i t u d i n a l   f i r s t   s l i t ,  

a  t u b e  o f   l e s s o r   d i ame te r   t h a n  t h e   i n t e r i o r   of  s a i d  

cas ing   d i sposed   wi th in   said  cas ing   p e r f o r a t e d   at  i t s   top  a n d  

connected   to  said  f i r s t   means ,  an   e l o n g a t e d   i n s e r t  f o r m e d   w i t h  

a  second  s l i t   d i sposed   in  said  f i r s t   s l i t ,   and  d e t a c h a b l e   means 

a c c u r i n g   said  i n s e r t   to  said  cas ing ,   whereby  said  i n s e r t   may  be 

r e p l a c e d   with  a n o t h e r   i n s e r t   having  a  second  s l i t   of  d i f f e r e n t  

w i d t h ,  p r o d u c t   r e c e i v e d   by  said  tube  f lowing   in to   the  s p a c e  

between  said  tube  and  said  c a s ing ,   thence  out  through  s a i d  

second  s l i t   and  into  said  c o n t a i n e r s .  

9.  A  f i l l e r   a c c o r d i n g   to  c la im  8  which  f u r t h e r   c o m p r i s e s  

c o o l i n g   means  in  sa id   t unne l   to  reduce  the  t e m p e r a t u r e   o f  

sa id   c o n t a i n e r s .  



10.  A  f i l l e r   valvo  compr i s ing   a  body  having  a  f i r s t   i n l e t  

por t   and  a  f i r s t   o u t l e t   port   and  a  t h i r d   po r t ,   a  f i r s t   sea t   i n  

said  body  between  said  f i r s t   i n l e t   and  said  f i r s t   o u t l e t   p o r t s ,  

a  f i r s t   head  shaped  to  seal   a g a i n s t   said  f i r s t   s e a t ,   a  f i r s t  

stem  f ixed   to  said  f i r s t   head  and  e x t e n d i n g   out  through  s a i d  

t h i r d   p o r t ,   r e s i l i e n t   means  b i a s i n g   said  f i r s t   head  a g a i n s t   s a i d  

f i r s t   s e a t ,   said  r e s i l i e n t   means  being  a d j u s t a b l e   in  f o r c e ,  

means  for  d e l i v e r i n g   p roduc t   under  p r e s s u r e   from  a  s o u r c e   t o  

said  f i r s t   i n l e t   p o r t ,   means  for  r e t u r n i n g   product   from  s a i d  

f i r s t   o u t l e t   port   to  said  s o u r c e ;  

a  second  body  having  a  second  i n l e t   port   c o n n e c t e d  

to  said  f i r s t   o u t l e t   po r t ,   a  second  o u t l e t  p o r t   adapted  to  bo 

connec ted   to  a  f i l l e r ,   and  a  f o u r t h   po r t ;   a  second  seat   in  s a i d  

second  body  between  said  second  i n l e t   p o r t   and  said  second  o u t l e t  

p o r t ,   a  second  head  shaped  to  sea l   a g a i n s t   said  second  s e a t ,   a 

second  stem  f ixed   to  said  second  head  a n d i e x t e n d i n g   out  t h r o u g h  

said  f o u r t h   port   and  a c t u a t o r   means  connected  to  said  s e c o n d  

stem  to  move  said  second  head  a g a i n s t   said  second  seat   and  t o  

move  sa id   second  head  away  from  said  second  scat   v a r i a b l e  

d i s t a n c e s .  
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