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©  Packaging  machine. 

(57)  A  packaging  machine  comprising  an  endless  conveyor,  a 
mandrel  wheel  disposed  above  the  starting  end  of  the  path 
of  transport  of  the  conveyor  and  having  mandrels,  a  closed 
main  chamber  enclosing  the  conveyor  and  the  mandrel 
wheel  entirely,  a  series  of  devices  arranged  on  the  top  wall  of 
the  main  chamber  from  the  rear  to  the  front  in  succession  for 
making  tubular  blanks  into  containers  by  closing  one  end  of 
each  blank  to  form  the  bottom  of  the  container,  filling 
contents  into  the  bottomed  blank  and  thereafter  closing  the 
other  end  of  the  blank  to  form  the  top  of  the  container,  the 
series  of  devices  having  portions  operative  on  the  blank  and 
extending  into  the  main  chamber,  and  a  closed  subchamber 
disposed  to  the  rear  of  the  main  chamber  and  communicat- 
ing  therewith,  the  subchamber  having  installed  therein  a 
blank  sterilizer  and  a  blank  transfer  assembly  for  transferring 
tubular  blanks  from  a  blank  shaping-feeding  unit  to  the  blank 
sterilizer  and  for  transferring  sterilized  tubular  blanks  from 
the  sterilizer  to  the  mandrel  wheel. 
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The  present   i n v e n t i o n   r e l a t e s   to  a  packag ing   machine,  and 

more  p a r t i c u l a r l y   to  a  machine  for  c los ing   one  end  of  a  t u b u l a r  

blank  to  form  the  bottom  of  a  c o n t a i n e r ,   f i l l i n g   a  l i q u i d   food 

or  l i k e   con ten t s   into  the  c o n t a i n e r   and  t h e r e a f t e r   c l o s i n g   t h e  

o the r   end  of  the  blank  to  form  the  top  of  the  c o n t a i n e r   and  com- 

p l e t e   a  sealed  c o n t a i n e r   with  the  con ten t s   p laced  t h e r e i n .  

In  genera l ,   it  is  s t r i c t l y   requi red   t ha t   machines  f o r  

h a n d l i n g   foods  be  mainta ined  in  s a n i t a r y   c o n d i t i o n s .   For  t h i s  

purpose ,   packaging  machines  are  known  which  are  adapted  to  pe r fo rm 

a  s e r i e s   of  packaging  o p e r a t i o n s   within  a  c losed   chamber  having  

a  r e q u i r e d   space  s e p a r a t e d   from  the  a t m o s p h e r e .  

However,  such  machines  have  the  f o l l o w i n g   drawbacks.   The 

b lanks   to  be  made  into  c o n t a i n e r s   are  con tamina ted   with  mic ro -  

organisms   and  t h e r e f o r e   need  to  be  s t e r i l i z e d ,   but  i t   i s  

d i f f i c u l t   to  s t e r i l i z e   the  blanks  within  the  chamber  because  

the  chamber  is  of  closed  c o n s t r u c t i o n .   The  i n t e r i o r   of  t h e  

chamber  becomes  contaminated  with  the  mic roorgan i sms   adhering  t o  

the  blanks  when  the  blanks  are  t r a n s p o r t e d   i n to   the  chamber.  

An  object   of  the  p resen t   inven t ion   is  to  a s su r e   a  s e r i e s  

of  packaging  o p e r a t i o n s   wherein  blanks  can  be  s t e r i l i z e d   c o m p l e t e l y  

and  which  are  c a r r i e d   out  in  a  completely  s t e r i l i z e d   s p a c e .  

The  present   i nven t ion   provides   a  packaging   machine  which 

compr i ses   an  endless   conveyor,   a  mandrel  wheel  d i sposed   above  t h e  

s t a r t i n g   end  of  the  path  of  t r a n s p o r t   of  the  conveyor  and  hav ing  



a  p l u r a l i t y   of  mandrels ,   a  c losed   main  chamber  enc lo s ing   the  c o n v e y o r  
and  the  r a n d r e l   wheel  e n t i r e l y ,   a  s e r i e s   of  dev ices   arranged  on  t h e  

top  wa l l   of  the  main  chamber  from  the  rear   to  the  f ront   in  s u c c e s s i o n  

for  making  t u b u l a r   blanks  in to   c o n t a i n e r s   by  c l o s i n g   one  end  of  e ach  

blank  to  form  the  bottom  of  the  c o n t a i n e r ,   f i l l i n g   con ten t s   into  t h e  

bottomed  blank  and  t h e r e a f t e r   c l o s i n g   the  o ther   end  of  the  b l a n k  

to  form  the   top  of  the  c o n t a i n e r ,   the  s e r i e s   of  devices  having  p o r t i o n s  

o p e r a t i v e   on  the  blank  and  e x t e n d i n g   in to   the  main  chamber,  and  a 

closed  subchamber   disposed  to  the  r ea r   of  the  main  chamber  and 

communica t ing   t he r ewi th ,   the  subchamber  having  i n s t a l l e d   t h e r e i n  

a  blank  s t e r i l i z e r   and  a  blank  t r a n s f e r   assembly  for  t r a n s f e r r i n g  

t u b u l a r   b l anks   from  a  blank  s h a p i n g - f e e d i n g   uni t   to  the  b l ank  

s t e r i l i z e r   and  for  t r a n s f e r r i n g   s t e r i l i z e d   t u b u l a r   blanks  from  t h e  

s t e r i l i z e r   to  the  mandrel  w h e e l .  

According  to  the  p r e s e n t   i n v e n t i o n ,   t u b u l a r   blanks,   b e f o r e  

being  s u p p l i e d   to  the  main  chamber  for  a  s e r i e s   of  p a c k a g i n g  

o p e r a t i o n s ,   are  fed  to  the  subchamber  which  is  s e p a r a t e   from  t h e  

main  chamber ,   are  then  s t e r i l i z e d   in  the  subchamber  and  are  t h e r e -  

a f t e r   fed  to  the  main  chamber.  This  a s su re s   complete  s t e r i l i z a t i o n  

of  the  b l a n k s ,   which  wil l   not  c o n t a m i n a t e   the  main  chamber  when 

t r a n s p o r t e d   t h e r e i n t o .  

With  r e f e r ence   to  the  accompanying  drawings ,   an  embodiment 

of  the  i n v e n t i o n   wil l   be  d e s c r i b e d   below  merely  for  i l l u s t r a t i v e  

p u r p o s e s .  

Fig .   1  and  Fig.  2  are  a  s ide   e l e v a t i o n   and  a  f ront   v iew,  

r e s p e c t i v e l y ,   of  a  packaging  m a c h i n e ;  

F ig .   3  and  Fig.  4  are  s ide   e l e v a t i o n s   showing  the  a r r a n g e m e n t  

of  a  chamber  c l e a n i n g - s t e r i l i z i n g   s y s t e m ;  

F ig .   5  is  a  side  e l e v a t i o n   showing  the  arrangement   of  a  c l e a n  

a i r   s u p p l y i n g   sy s t em;  

Fig .   6  is  a  p e r s p e c t i v e   view  of  the  i n t e r i o r   of  a  s u b -  

chamber  to  show  a  blank  s t e r i l i z e r   and  a  blank  t r a n s f e r   a s sembly ;  

Fig.   7  is  an  enlarged  view  in  v e r t i c a l   s ec t ion   of  t h e  

subchamber  to  show  the  blank  s t e r i l i z e r ;  

Fig.   8  is  a  view  in  s e c t i o n   taken  along  the  l ine  VII-VII  i n  

Fig.  7 ;  

Fig.   9  is  an  en larged  view  in  v e r t i c a l   s ec t i on   of  the  s u b -  



chamber  to  show  the  blank  t r a n s f e r   a s s e m b l y ;  

Fig.  10  is  a  view  in  s e c t i o n   taken  along  the  l ine   IX-IX  i n  

Fig.  9; 

Fig.  11  is  an  e n l a r g e d   view  in  v e r t i c a l   cross  s e c t i o n   o f  

the  main  chamber  showing  a  f i l l i n g   d e v i c e ;  

Fig.  12  is  a  view  in  s e c t i o n   taken  along  the  l ine   XII -XII   i n  

Fig.  11; 

Fig.  13  is  a  view  in  s e c t i o n   taken  along  the  l ine   X I I I - X I I I  

in  Fig.  12;  and 

Fig.  14  is  a  view  showing  part   of  the  device  as  i t   is  s e e n  

along  the  arrows  XIV-XIV  in  Fig.  13. 

The  packaging  machine  to  be  desc r ibed   below  compr ises   two 

rows  of  components,  and  the  components  of  one  row  are  i d e n t i c a l  

with  those  of  the  other   row.  Throughout  the  drawings,   l ike   p a r t s  

are  r e f e r r e d   to  by  l ike   r e f e r e n c e   n u m e r a l s .  

The  packaging  machine  is  adapted  for  use  with  t u b u l a r   p a p e r  
blanks  for  packaging.   A  t h e r m o p l a s t i c   s y n t h e t i c   r es in   l ayer   i s  

formed  on  the  inner  and  o u t e r   s ides   of  each  b l a n k .  

With  r e f e r e n c e   to  Figs.   1  and  2,  the  packaging  mach ine  

comprises  an  endless   conveyor   1  and  a  mandrel  wheel  4  d i sposed   a b o v e  

the  s t a r t i n g   end  of  the  path  of  t r a n s p o r t   of  the  conveyor  1  and  

having  a  h o r i z o n t a l   r o t a r y   sha f t   2  and  e ight   mandrels  3  e x t e n d i n g  

r a d i a l l y   from  the  shaf t   2.  The  conveyor  1  and  the  mandrel  wheel  4  a r e  

i n t e r m i t t e n t l y   driven  in  synchron ism.   Although  not  shown  in  d e t a i l ,  

the  conveyor  1  comprises  a  pa i r   of  chains   5  movable  in  c i r c u l a t i o n  

in  a  h o r i z o n t a l   plane,   a  m u l t i p l i c i t y   of  ho lders   6  a t t ached   to  t h e  

chains   5  at  a  p r ede t e rmined   spac ing   and  a  r a i l   7  for  s u p p o r t i n g   t h e  

bottoms  of  bottomed  t u b u l a r   blanks  C.  The  blanks  C  are  t r a n s p o r t e d  

by  the  conveyor  1  from  the  rear   forward  as  i n d i c a t e d   by  an  arrow  A. 

The  mandrel  wheel  4  i s   d r i v e n   c o u n t e r c l o c k w i s e   in  Fig.  1.  The 

conveyor  1  and  the  mandrel  wheel  4  a re   e n t i r e l y   enclosed  in  a  c l o s e d  

main  chamber  8.  The  main  chamber  8  is  f i l l e d   with  clean  a i r   wh ich  

has  been  so  s t e r i l i z e d   as  to  a ssure   s u b s t a n t i a l l y   e f f e c t i v e   l i f e   o f  

the  product .   A  s e r i e s   of  dev i ces   9  are  a r ranged  on  the  top  wall  o f  

the  main  chamber  8  from  the  rear   forward  in  s u c c e s s i o n .   These  

devices   include  primary  and  secondary   bottom  hea t e r s   10,  11  f o r  

hea t i ng   the  end  of  the  t u b u l a r   blank  C  to  be  made  into  the  b o t t o m  



of  a  c o n t a i n e r ,   a  bottom  b r e a k e r   12  for  f o l d i n g   the  end  to  a  f l a t  

form,  a  bottom  s e a l e r   13  for  p r e s s i n g   the  f l a t l y   folded  end,  a  p r i m a r y  

top  b r e a k e r   14  for  forming  f o l d s   in  the  o ther   end  of  the  t u b u l a r  

blank  C  so  as  to  render   the  end  e a s i l y   f o l d a b l e   into  a  roof  form  t o  

provide  the  top  of  the  c o n t a i n e r ,   a  f i l l i n g   device  15  for  f i l l i n g  

a  p r e d e t e r m i n e d   amount  of  c o n t e n t s   in to   the  bottomed  t u b u l a r   blank  C, 

a  s econda ry   top  breaker   16  for   e v e n t u a l l y   f o l d i n g   the  end  in  the  fo rm 

of  a  r o o f   along  the  fo lds   formed  by  the  primary  top  breaker   14,  a  t o p  
hea t e r   17  for  hea t ing   the  end  thus  folded  and  a  top  s ea l e r   18  f o r  

p r e s s i n g   the  end.  Of  these  d e v i c e s ,   the  primary  and  secondary  b o t t o m  

h e a t e r s   10,  11,  the  bottom  b r e a k e r   12  and  the  bottom  s e a l e r   13  a r e  

a r ranged   at  the  p o s i t i o n s   where  the  mandrels   s top.   The  po r t i ons   o f  

the  group  of  devices  9  which  o p e r a t e   on  the  blank  C  extend  in to   t h e  

main  chamber  8.  The  wall  p o r t i o n s   of  the  main  chamber  8  through  which  

these  o p e r a t i n g   p o r t i o n s  o f   the  dev ices   extend  in to   the  main  chamber  

are  c o m p l e t e l y   prevented  from  p a s s i n g   a i r   t h e r e t h r o u g h   with  use  o f  

bel lows  for   the  o p e r a t i n g   p o r t i o n   which  performs  a  r e c i p r o c a t i n g  

r e c t i l i n e a r   motion  or  with  use  of  an  oi l   sea l   or  mechanical   sea l   f o r  

the  o p e r a t i n g   por t ion   which  per forms   a  r o t a r y   motion.  The  s e r i e s   o f  

dev ices   9  are  a l l   those  a l r e a d y   known.  The  main  chamber  8  is  i n t e r -  

na l ly   p rov ided   with  a  c l e a n i n g - s t e r i l i z i n g   system  19  and  a  c l e a n  

air   s u p p l y i n g   system  20 .  

A  closed  subchamber  22  is  d i sposed   to  the  rear   of  the  main 

chamber  8  and  made  to  communicate  t h e r e w i t h   by  a  booth  21.  A  b l a n k  

s t e r i l i z e r   23  and  a  blank  t r a n s f e r   assembly  24  are  arranged  wi th in   t h e  

subchamber  22.  A  blank  s h a p i n g - f e e d i n g   uni t   25  is  provided  o u t s i d e  

the  subchamber  22.  The  blank  s h a p i n g - f e e d i n g   uni t   25  is  enclosed  i n  

i t s   e n t i r e t y   in  a  rear   chamber  26  which,  however,  is  not  of  c l o s e d  

c o n s t r u c t i o n   unlike  the  chambers  8  and  22.  The  uni t   25,  which  is  o f  

the  known  t y p e ,  i s   adapted  to  shape  folded  f l a t   blanks  C  into  a  

t u b u l a r   form.  The  uni t   25  i n c l u d e s   a  magazine  27  having  s tacked  t h e r e i n  

a  m u l t i p l i c i t y   of  folded  f l a t   b lanks   C  a l though   now  shown.  As  w i l l  

be  d e s c r i b e d   l a t e r   in  d e t a i l ,   the  blank  t r a n s f e r   assembly  24  i s  

adapted  to  t r a n s f e r   blanks  C  shaped  to  a  t u b u l a r   form  from  the  b l a n k  

s h a p i n g - f e e d i n g   unit   25  t o  t h e   blank  s t e r i l i z e r   23  and  to  t r a n s f e r  

s t e r i l i z e d   tubula r   blanks  C  from  the  s t e r i l i z e r   23  to  the  mand re l  

wheel  It.  



As  seen  in  Figs.  3  and  4,  the  c l e a n i n g - s t e r i l i z i n g   system  19 

comprises   spray  nozzles  28,  spray  b a l l s   29  and  s t e r i l i z i n g   s o l u t i o n  

spray  nozz l e s   30  which  are  a r r anged   w i th in   the  main  chamber  8  as  r e -  

qu i red .   The  conveyor  1  is  opera ted   with  a  c l e a n i n g   s o l u t i o n   f o r c e d  

out  from  the  spray  nozzles   28  and  b a l l s   29,  whereby  the  conveyor  1  and 

the  i n t e r i o r   of  the  main  chamber  8  can  be  c leaned  a u t o m a t i c a l l y .   A 

s t e r i l i z i n g   s o l u t i o n ,   when  a p p l i e d   by  the  spray  nozz les   30,  s t e r i l i z e s  

the  conveyor  1  and  the  i n t e r i o r   of  the  main  chamber  8.  An  aqueous  
s o l u t i o n   of  hydrogen  peroxide  with  a  c o n c e n t r a t i o n   of  35%  is  used  a s  
the  s t e r i l i z i n g   s o l u t i o n .  

Fig.  5  shows  the  clean  a i r   s u p p l y i n g   system  20.  The  main 

chamber  8  has  a  completed  c o n t a i n e r   d i s c h a r g e   opening  31  at  the  f r o n t  

end  t h e r e o f .   The  subchamber  22  has  a  blank  supply  opening  32  a t  

a  rear   p o r t i o n   t he reo f .   These  openings   31  and  32  are  provided  w i t h  

openable  c l o s u r e s   33  and  34  r e s p e c t i v e l y .   Branched  a i r   supply  d u c t s  

36  ex t end ing   from  an  air   supply  un i t   35  are  connected   to  the  main 

chamber8  and  the  subchamber  22  and  are  each  provided  with  a  check  

valve  37.  The  air   supply  unit   35  compr i ses   an  a i r   in take   f i l t e r  

38,  an  e l e c t r i c   blower  39,  a  s t e r i l i z i n g   f i l t e r   40  and  a  hea te r   41.  

An  a i r   d i s c h a r g e   duct  42  is  connec ted   to  s u i t a b l e   p o r t i o n s   of  t h e  

main  chamber  8  and  the  subchamber  22  and  is  open  to  the  a t m o s p h e r e  

through  a  s h u t o f f   valve  43.  The  system  20  is  f u r t h e r   provided  w i t h  

a  p r e s su re   sensor   44  for  d e t e c t i n g   the  i n t e r n a l   p r e s s u r e   of  the  main 

chamber  8,  such  that  when  the  p r e s s u r e   de t ec t ed   drops  below  a  s e t  

l eve l ,   the  a i r   supply  unit  35  o p e r a t e s   in  response   to  an  output   s i g n a l  

from  the  sensor   44.  Although  not  shown  in  Fig.  5,  the  air   s u p p l y  

duct  36  is  also  connected  to  the  blank  s t e r i l i z e r   23  (see  F i g s .  

6  to  8 ) .  

During  s t e a d y - s t a t e   o p e r a t i o n ,   clean  a i r   is  fed  to  t h e  

chambers  8  and  22  at  a l l   times  from  the  a i r   supply  uni t   35  to  m a i n t a i n  

the  i n t e r i o r   of  the  chambers  at  a  p o s i t i v e   p r e s s u r e ,   whereby  o u t s i d e  

air   is  p reven ted   from  flowing  in to   the  chambers  8  and  22  to  a v o i d  

c o n t a m i n a t i o n   that  would  o the rwi se   occur .   While  the  machine  is  o u t  

of  o p e r a t i o n ,   for  example,  dur ing   n i g h t t i m e ,   the  c l o s u r e s   33,  34  and 

the  s h u t o f f   valve  43  on  the  d i s c h a r g e   duct  42  are  c losed ,   whereby 

the  i n t e r i o r   of  the  chambers  8,  22  can  be  main ta ined   at  a  p o s s i t i v e  

p ressure   even  if  the  air   supply  un i t   35  is  held  out  of  o p e r a t i o n ,  



s ince   the  supply  ducts   36  are  a u t o m a t i c a l l y   c losed   by  the  check  

valves   37.  The  supply  ducts   36  are  shut  off   from  the  chambers  8 ,  

22  by  the  check  va lves   37  and  s e p a r a t e d   from  the  a tmosphere  by 

the  s t e r i l i z i n g   f i l t e r   40,  so  t ha t   the  ducts   36  are  made  free  from 

c o n t a m i n a n t s .   This  e l i m i n a t e s   the  need  for  r o u t i n e   s t e r i l i z a t i o n  

of  the  supply   ducts   36.  If   the  i n t e r n a l   p r e s s u r e   of  the  chambers  8 ,  

22  d e c r e a s e s   for  one  cause  or  a n o t h e r ,   the  sensor   44  d e t e c t s   t h e  

p r e s s u r e   drop  to  o p e r a t e   the  e l e c t r i c   blower  39  and  to  t h e r e b y  

main ta in   the  i n t e r i o r   of  the  chambers  8,  22  at  the  s p e c i f i e d  

p o s i t i v e   p r e s s u r e   l eve l   at  a l l   t i m e s .  

F igs .   6  to  8  show  the  subchamber  22  and  the  blank  s t e r i l i z e r  

23  in  d e t a i l .  

The  subchamber  22  compr i ses   a  drying  compartment  46  having  a t  

i t s   f ron t   p o r t i o n   a  blank  o u t l e t   45  communicating  with  the  main 

chamber  8,  a  s t e r i l i z i n g   compartment   49  communicat ing  at  i t s  

f ron t   p o r t i o n   with  the  dry ing   compartment  46  through  an  opening  47 

and  having  a  blank  i n l e t   48  at  i t s   rear   p o r t i o n ,   and  a  p r e s s u r i z e d  

compartment  50  e n c l o s i n g   an  open ing ,   i n c l u d i n g   the  blank  i n l e t   48,  

of  the  s t e r i l i z i n g   compartment  49.  The  drying  compartment  46  is  in  t h e  

form  of  a  f l a t   case  having  a  t h i c k n e s s   in  the  f r o n t - t o - r e a r   d i r e c -  

t ion  and  is  formed  with  the  blank  o u t l e t   45  in  i t s   f ron t   wall.   The 

a i r   supply  duct  36  and  the  a i r   d i s c h a r g e   duct  42  are  c o n n e c t e d  

to  the  top  wall  of  the  d ry ing   compartment  46.  The  s t e r i l i z i n g  

compartment  49  is  in  the  form  of  a  bottomed  h o r i z o n t a l   ho l low 

c y l i n d e r   having  an  open  f ron t   end  which  is  a t t a c h e d   to  the  rear   w a l l  

of  the  d ry ing   compartment  and  t he reby   c losed .   The  blank  i n l e t   48 

is  p o s i t i o n e d   to  the  rear   of  the  communication  opening  47  i n  

a l ignment   t h e r e w i t h .   The  p r e s s u r i z e d   compartment  50  is  in  the  form 

of  a  case  open  at  i t s   f ron t   end  and  having  such  a  s ize   as  to  c o v e r  

the  s t e r i l i z i n g   compartment  49  with  a  r equ i r ed   space  formed  t h e r e i n  

around  the  compartment  49.  Like  the  s t e r i l i z i n g   compartment  49, 

the  open  end  of  the  p r e s s u r i z e d   compartment  50  is  i n t i m a t e l y  

a t t a ched   to  and  c losed   by  the  r ea r   wall  of  the  dry ing   compartment  

46.  The  a f o r e m e n t i o n e d   blank  supply  opening  32  is  formed  in  t h e  

rear   wall  of  the  compartment  50.  The  a i r   supply  duct  36  is  a l s o  

connected  to  the  top  wall  of  the  p r e s s u r i z e d   compartment  50.  

The  blank  s t e r i l i z e r   23  compr i ses   a  drying  conveyor  51  d i s -  



posed  wi thin   the  dry ing   compartment  46,  a  s t e r i l i z i n g   conveyor  52 

disposed  wi th in   the  s t e r i l i z i n g   compartment  49,  hot  a i r   b l o w i n g  
nozzles  53  a r r a n g e d   along  the  path  of  t r a n s p o r t   of  the  d r y i n g  

conveyor  51,  and  a  blank  s t e r i l i z i n g   spray  nozzle  54  d i r e c t e d   toward  

the  path  of  t r a n s p o r t   of  the  s t e r i l i z i n g   conveyor  52.  

The  d ry ing   conveyor  51  comprises   drive  and  d r iven   s p r o c k e t s  

55,  56  having  axes  of  r o t a t i o n   spaced  apar t   by  a  p r e d e t e r m i n e d   d i s -  

tance  one  above  the  o ther   and  ex tending   in  the  f r o n t - t o - r e a r  

d i r e c t i o n ,   e n d l e s s   chains   57  reeved  around  the  s p r o c k e t s   55,  56 

and  a  m u l t i p l i c i t y   of  drying  blank  ho lders   58  a t t a c h e d   to  t h e  

endless   chains   57  at  a  p rede te rmined   spacing.   The  dry ing   c o n v e y o r  
51  is  so  d i sposed   wi th in   the  drying  compartment  46  tha t   each  of  t h e  

holders   58  t r a v e l s   pass ing   p o s i t i o n s   opposed  to  the  blank  o u t l e t  

45  and  the  communicat ion  opening  47.  The  s t e r i l i z i n g   conveyor  52 

comprises  a  h o r i z o n t a l   r o t a r y   shaf t   59  ex tending   in  the  f r o n t - t o -  

rear  d i r e c t i o n   and  four  s t e r i l i z i n g   blank  ho lders   60  a t t a c h e d   t o  

the  ro ta ry   s h a f t   59  and  arranged  around  the  r o t a ry   s h a f t   at  a 

predetermined  s p a c i n g .   The  s t e r i l i z i n g   conveyor  52  is  so  d i s p o s e d  

within  the  s t e r i l i z i n g   compartment  49  tha t   each  of  the  h o l d e r s   60 

t r a v e l s   pass ing   a  p o s i t i o n   opposed  to  the  communication  opening  47 

and  the  blank  i n l e t   48.  Both  the  drying  and  s t e r i l i z i n g   b l a n k  

holders   58  and  60  are  of  the  same  shape  and  comprise  a  p l u r a l i t y  

of  h o r i z o n t a l   p i e ce s   to  be  pos i t i oned   around  the  t u b u l a r   blank  C 

to  r e t a in   the  blank  C  in  a  h o r i z o n t a l   p o s i t i o n ,   r e s t r a i n i n g   t h e  

blank  from  upward  or  downward  movement  but  a l lowing  the  blank  t o  

move  forward  or  r e a r w a r d .  

The  hot  a i r   blowing  nozzles   53  are  a t t ached   to  a  hot  a i r  

supply  duct  61  e x t e n d i n g   v e r t i c a l l y   within  the  drying  compar tmen t  

46  and  are  a r r anged   at  the  same  spacing  as  the  drying  blank  h o l d e r s  

58.  The  o r i f i c e s   of  the  nozzles   53  are  d i r ec t ed   in  the  a x i a l   d i r e c -  

tion  of  the  h o l d e r s   58.  The  upper  end  of  the  duct  61  ex tends   t h r o u g h  

the  top  wall  of  the  drying  chamber  46  upward,  with  a  heat   i n s u l a t i n g  

tube  62  provided  around  the  duct  61.  The  top  end  of  the  duct  61  has  

the  air   supply  duct  36  connected  t he re to   and  a  burner  63  a t t a c h e d  

t h e r e t o .  

The  nozz le   54  for  spray ing   a  s o l u t i o n   for  s t e r i l i z i n g   t h e  

blank  is  mounted  on  the  bottom  of  a  bottomed  tube  64.  The  tube  64 



e x t e n d s   in  the  f r o n t - t o - r e a r   d i r e c t i o n   across   the  drying  compar tmen t  
46  so  as  to  be  p o s i t i o n e d   in  f r o n t   of  and  in  a l ignment   with  each  o f  

the  s t e r i l i z i n g   blank  h o l d e r s   60  when  the  holder   60  depends  from  t h e  

r o t a r y   s h a f t   59.  The  tube  64  is  provided  in  the  drying  compar tment  
46  wi th   i t s   open  end  communica t ing   with  the  s t e r i l i z i n g   compar tment  
49.  Thus  the  o r i f i c e   of  the   spray   nozzle  54  is  o r i e n t e d   in  t h e  
a x i a l   d i r e c t i o n   of  the  b lank  h o l d e r   60.  

The  dr ive  s p r o c k e t s   55  of  the  drying  conveyor  51  are  f i x e d  

to  a  r o t a r y   sha f t   65  e x t e n d i n g   from  the  rear   wall  of  the  d r y i n g  

compartment   46  forward  th rough   the  f ront   wall  t h e r e o f .   A  pul ley   66 

is  f i x e d l y   mounted  on  the  end  of  the  shaf t   65  p r o j e c t i n g   ou tward  

from  the  compartment  46.  A  b e l t   67  is  reeved  around  the  pul ley   66 

and  a n o t h e r   pul ley   f ixed  to  the  output   shaf t   of  an  u n i l l u s t r a t e d  

prime  mover.  The  dry ing   conveyor   51  is  i n t e r m i t t e n t l y   dr iven  by 
the  b e l t   67  so  tha t   the  h o l d e r s   58  thereon  can  be  s topped  at  t h e  

p o s i t i o n s   opposed  to  the  blank  o u t l e t   45  and  the  communica t ion  

open ing   47.  On  t h e  o t h e r   hand,  the  h o r i z o n t a l   r o t a ry   sha f t   59  o f  

the  s t e r i l i z i n g   conveyor  52  is  suppor ted   by  a  tube  68  a t t a c h e d   t o  

the  r e a r   end  of  the  d ry ing   compartment  46.  The  f ron t   end  of  t h e  

r o t a r y   sha f t   59  extends   i n t o   the  drying  compartment  46,  and  d r i v e  

s p r o c k e t s   69  are  f ixed   to  the  f r o n t   end.  The  s p r o c k e t s   69  are  in  mesh 

with  the  end l e s s   chains   57  so  t h a t   the  holders   60  of  the  s t e r i l i z i n g  

conveyor   52  can  be  s topped  at  the  p o s i t i o n   opposed  to  the  communica-  

t i on   opening  47  and  the  blank  o u t l e t   48.  Thus  the  s t e r i l i z i n g   c o n -  

veyor  52  is  i n t e r m i t t e n t l y   d r i v e n   in  synchronism  with  the  d r y i n g  

conveyor   51.  The  dr ive   i n t e r v a l   is  90  degrees  in  terms  of  t h e  

r e v o l u t i o n   of  the  h o l d e r s  6 0 ,   i . e .   one  pi tch  of  the  ho lders   60.  

A  b lank   guide  70  p r o v i d e r   w i t h i n   the  booth  21  in  f ron t   of  the  d r y i n g  

compartment   46  is  opposed  to  the  blank  o u t l e t   45  of  the  compar tment  

4 6 ,  w n i l e   a  blank  guide  71  is  provided  within  the  p r e s s u r i z e d   com- 

p a r t m e n t  5 0   and  p o s i t i o n e d   in  the  rear   of  and  opposed  to  the  b l a n k  

i n l e t   48  of  the  s t e r i l i z i n g   chamber  49.  The  blank  guides  70,  71 

are  g e n e r a l l y   i d e n t i c a l   wi th   the  blank  holders   58,  60  in  s h a p e .  

The  a i r   d i s c h a r g e   duct   42  extending  through  the  drying  com- 

p a r t m e n t   46  and  t he   p r e s s u r i z e d   compartment  50  is  connected  to  a  

lower  p o r t i o n   o f  t h e   s t e r l l i z i n g   compartment  49.  The  i n t e r i o r   of  t h e  

p r e s s u r i z e d   compartment   5 0  i s   ma in ta ined   at  a  h igher   p re s su re   t h a n  



the  i n t e r i o r   of  the  s t e r i l i z i n g   compartment  49  because  c lean  a i r  

is  r a p i d l y   fed  to  the  p r e s s u r i z e d   compartment  50  through  the  a i r  

supply  duct  36  and  f u r t h e r   because  a i r   is  r ap id ly   d i s cha rged   from  t h e  

s t e r i l i z i n g   compartment  49  via  the  a i r   d i scharge   duct  42.  A c c o r d i n g -  

ly  the  a i r   wi th in   the  s t e r i l i z i n g   compartment  49  wil l   not  flow  o u t  

in to   the  p r e s s u r i z e d   compartment   50,  and  the  s t e r i l i z i n g   s o l u t i o n  

sprayed  into  the  compartment  49  is  d i scharged   with  the  a i r   d i s c h a r g e d  
via  the  duct  46.  This  p r e v e n t s   a i r   p o l l u t i o n   with  the  s t e r i l i z i n g  

s o l u t i o n .  

Figs.   6,  9  and  10  show  the  blank  t r a n s f e r   assembly  24  i n  

d e t a i l .  

The  blank  t r a n s f e r   assembly  24  comprises  a  pair   of  upper  and 

lower  h o r i z o n t a l   guide  rods  72  ex tending   in  the  f r o n t - t o - r e a r   d i r e c -  

t ion  at  one  side  of  the  s t e r i l i z i n g   compartment  49  wi thin   t h e  

p r e s s u r i z e d   compartment  50,  a  c a r r i a g e   74  movably  suppor ted   by 

r o l l e r s   73  on  the  guide  rods  72,  a  pair   of  upper  and  lower  pawl  

rods  77,  78  ex tend ing   in  the  f r o n t - t o - r e a r   d i r e c t i o n ,   r o t a t a b l y  

suppor ted   by  b r acke t s   75,  76  on  the  c a r r i a g e   74  and  spaced  a p a r t  

by  a  p rede te rmined   d i s t a n c e   from  each  other   in  p a r a l l e l ,   an  u p p e r  

pawl  79  fixed  to  the  upper  pawl  rod  77,  and  f i r s t   and  s econd  

lower  pawls  80,  81  f ixed  to  the  lower  pawl  rod  78  and  spaced  a p a r t  

from  each  other   by  a  p r e d e t e r m i n e d   d i s t ance   in  the  f r o n t - t o - r e a r  

d i r e c t i o n .  

The  h o r i z o n t a l   guide  rods  72  are  suppor ted ,   in  the  v i c i n i t y  

of  t h e i r   f ront   ends,  by  the  rear   wall  of  the  drying  compartment  46 

in  a  c a n t i l e v e r   f a s h i o n .   The  foward  end  of  a  drive  arm  83  is  c o n n e c -  

ted  to  the  c a r r i a g e   74  by  a  l ink   82.  The  drive  arm  83  is  s u p p o r t e d  

by  a  t r a n s v e r s e   h o r i z o n t a l   s h a f t   84.  The  drive  arm  83,  when 

p i v o t a l l y   moved  by  u n i l l u s t r a t e d   means,  moves  the  c a r r i a g e   74 

forward  and  rearward  in  r e c i p r o c a t i o n   along  the  guide  rods  72 .  

A  major  por t ion   of  the  upper  pawl  rod  77  extends  into  the  d r y i n g  

compartment  46  through  a  hole  85  formed  in  the  rear  wall  of  t h e  

compartment  46.  The  upper  and lower   pawl  rods  77,  78  are  i n t e r -  

connected  by a  pair   of  arms  86,  87  and  a  l ink  8S  so  as  to  t r a n s m i t  

r o t a t i o n   to  each  o the r .   An  o p e r a t i n g   arm  89  extending  o b l i q u e l y  

upward  is  secured  to  the  f ron t   end  of  the  arm  86  a t t ached   to  t h e  

upper  pawl  rod  77.  L i f t   means  91  is  connected  to  the  arm  89  by 



a  connec t ing   member  90.  The  l i f t   means  91  comprises  a  l i f t   rod  9 2 ,  

a  pa i r   of  opposed  h o r i z o n t a l   guide  r a i l s   93  fixed  to  the  lower  end 

of  the  l i f t   rod  92  and  e x t e n d i n g   in  the  f r o n t - t o - r e a r   d i r e c t i o n ,   and 

a  t r o l l e y   94  suppor t ed   by  the  r a i l s   93.  The  l i f t   rod  92  i s  

movable  upward  and  downward  by  an  u n i l l u s t r a t e d   c y l i n d e r .   When  t h e  

l i f t   rod  92  is  moved  upward  or  downward  along  with  the  r a i l s   93  and  

the  t r o l l e y   94,  the  o p e r a t i n g   arm  89  is  p i v o t a l l y   moved  t h r o u g h  

the  connec t ing   member  90,  whereby  the  upper  pawl  rod  77  is  r o t a t e d .  

The  r o t a t i o n   of  the  upper   pawl  rod  77  is  t r a n s m i t t e d   to  the  l o w e r  

pawl  rod  78  via  the  p a i r   of  arms  86,  87  and  the  l ink  88.  When  t h e  

upper   and  lower  pawl  rods   77,  78  are  both  r o t a t e d ,   the  upper  pawl  79 ,  

the   f i r s t   lower  pawl  80  and  the  second  lower  pawl  81  secured  to  t h e s e  

rods   p i v o t a l l y   move  between  the  h o r i z o n t a l   p o s i t i o n   and  the  down- 

ward  p o s i t i o n   i n d i c a t e d   in  so l i d   l i n e s   or  broken  l ines   in  Fig.   10. 

The  p e r i p h e r a l   wall  of  the  s t e r i l i z i n g   compartment  49  is  formed  w i t h  

an  a p e r t u r e   95,  th rough   which  the  f i r s t   and  second  lower  p a w l s  

80  and  81  are  movable  i n t o   the  s t e r i l i z i n g   compartment  49.  When 

the   pawls  79,  80 and  81  are  p i v o t a l l y   moved,  these  pawls  a r e  

engageab le   w i t h  b l a n k s   C.  S ta ted   more  s p e c i f i c a l l y ,   the  upper  pawl  

79  is  engagebable   with  or  d i s e n g a g e a b l e   from  the  blank  C  held  by 

the   drying  blank  ho lde r   58  which  is  at  r e s t   in  the  p o s i t i o n   o p p o s e d  

to  the  blank  o u t l e t   45  of  the  drying  compartment  46.  The  f i r s t  

lower   pawl  80  is  e n g a g e a b l e   with  or  d i s e n g a g e a b l e   from  the  b l a n k  

C  held  by  the  s t e r i l i z i n g   blank  holder   60  which  is  at  r e s t   a s  

opposed  to  the  communica t ion   opening  47  and  to  the  blank  i n l e t   48 .  

The  second  lower  pawl  81  is  engageable   with  or  d i s engageab le   f rom 

the   blank  C  which  is  to  be  held  by  the  s t e r i l i z i n g   blank  h o l d e r  

60.  The  l a s t - m e n t i o n e d   blank  C  is  r e t a i n e d   by  the  blank  guide  71 

w i t h i n   the  p r e s s u r i z e d   compartment  50.  Although  not  shown,  a n o t h e r  

pawl  is  secured  to  the  upper   pawl  rod  77  to  the  f ront   of  the  u p p e r  

pawl  79.  This  pawl  s e r v e s   to  forward  the  blank  C  which  has  b e e n  

removed  from  the  d ry ing   blank  holder   58  by  the  upper  pawl  79.  T h i s  

b lank   C  i s  s e n t  f o r w a r d   by  being  guided  by  the  blank  holder   70 

With in   the  booth  2t.   The  c a r r i a g e   74  f u r t h e r   has  a  h o r i z o n t a l   r o d  

96  ex t end ing   rearward  t h e r e f r o m   under  the  lower  pawl  rod  78  and  

f i x e d l y   p r o v i d e d  w i t h   an  engaging  piece  97  at  i t s   rear   end.  The 

b lank   C  which  has  been  forwarded  from  the  blank  s h a p i n g - f e e d i n g   u n i t  



25  is  brought   by  the  engaging  piece  97  into  the  range  of  s t roke   o f  

the  second  lower  pawl  81,  i . e .   to  the  p o s i t i o n   where  i t   is  to  be  h e l d  

by  the  blank  guide  71.  The  blank  C  shaped  in to   a  t u b u l a r   form  by  t h e  

un i t   25  is  sent  forward  by  the  engaging  piece  97  and  the  second  lower  

pawl  81  and  held  by  one  of  the  s t e r i l i z i n g   blank  h o l d e r s   60.  At  t h i s  

time,  the  ho lder   60  is  at  r e s t   on  a  h o r i z o n t a l   l i n e   through  t h e  

h o r i z o n t a l   r o t a r y   sha f t   59.  When  the  s t e r i l i z i n g   conveyor   52  is  d r i v e n  

by  one  p i t c h ,   the  same  blank  C  is  brought  to  a  p o s i t i o n   opposed  t o  

the  spray  nozzle   54  in  a l ignment   t he rewi th   and  is  exposed  to  a 

spray  of  s t e r i l i z i n g   agent  from  the  nozzle  54,  whereby  the  b l a n k  

is  un i fo rmly   s t e r i l i z e d   over  the  inner  and  ou te r   s u r f a c e s   t h e r e o f .  

S u b s e q u e n t l y   the  conveyor  52  is  driven  by  th ree   p i t c h e s ,   whereby  t h e  

s t e r i l i z e d   blank  C  is  moved  round  the  shaf t   59  and  r e t u r n e d   to  t h e  

o r i g i n a l   p o s i t i o n   wi th in   the  compartment  49.  When  at  r e s t   in  t h i s  

p o s i t i o n ,  t h e   blank  is  forwarded  by  the  f i r s t   lower  pawl  80  and 

is  t h e r eby   removed  from  the  holder  60  and  held  by  one  of  the  d r y i n g  

blank  h o l d e r s   58.  Another  blank  C  is  placed  by  the  second  lower  pawl 

81  onto  the  s t e r i l i z i n g   blank  holder  60  from  which  the  above  blank  C 

has  been  wi thdrawn.   The  blank  C  held  by  the  d ry ing   blank  holder   58 

is  s t e r i l i z e d   and  dr ied  by  the  hot  air   blowing  n o z z l e s   53  d u r i n g  

t r a v e l   through  the  drying  compartment  46.  When  the  same  blank  C 

is  brought   to  a  ha l t   at  a  pos i t i on   two  p i t e c h e s   p r e c e d i n g   t h e  

i n i t i a l   p o s i t i o n   a f t e r   t r a v e l l i n g   through  the  d r y i n g   compar tmen t  

46,  the  blank  is  removed  from  the  s t e r i l i z i n g   blank  ho lde r   58  and 

sent  forward  by  the  upper  pawl  79.  The  blank  C  thus  w i t h d r a w n  

from  the  holder   58  is  f u r t h e r   forwarded  as  r e t a i n e d   on  the  b l a n k  

guide  70  and  fed  to  the  main  chamber  8.  

Figs .   11  tot   14  show  the  f i l l i n g   device  15. 

The  f i l l i n g   device  15  comprises  a  f i l l i n g   l i q u i d   tank  98,  

a  f i l l i n g   c y l i n d e r   100  connected  at  i t s   upper  end  to  the  bo t tom 

of  the  l i q u i d   tank  98  by  a  branch  pipe  99  so  as  to  communica te  

with  the  tank  98,  a  meter ing  cy l inde r   102  connec ted   to  an  i n t e r m e d i a t e  

p o r t i o n   of  the  f i l l i n g   cy l inde r   100  between  i t s   upper  and  lower  ends  

by  a  c o n n e c t i n g   pipe  101,  and  a  f i l l i n g   nozzle  103  connec ted   to  t h e  

lower  end  of  the  f i l l i n g   cy l inde r   100. 

A  l i q u i d   supply  pipe  104  is  connected  to  the  l i q u i d   tank  98.  

A  c l e a n i n g   s o l u t i o n   supply  pipe  105  ex tending   from  the  c l e a n i n g -  



s t e r i l i z i n g  s y s t e m   19  is  connected  to  the  l i qu id   tank  98  and  to  t h e  

meter ing   c y l i n d e r   102.  The  f i l l i n g   nozzle  103  ex t ends   i n to   the  main 

chamber  8  t h r o u g h   the  top  wall  t h e r e o f   and  has  an  open  lower  end  which 

is  p o s i t i o n e d   immed ia t e ly   above  the  path  of  t r a n s p o r t   of  b l anks .   F i l l i n g  

ope ra t i on   is   conduc ted   twice  for  each  bottomed  t u b u l a r   blank  C,  s o  
that   two  a d j a c e n t   f ron t   and  r ea r   f i l l i n g   nozzles   103  are  a r r a n g e d  

along  the  t r a n s p o r t   p a t h .  
A  l i q u i d   condu i t   106  is  d isposed  under  the  f i l l i n g   nozz les   103 

within   the  main  chamber  8.  The  l i q u i d   conduit   106  c o m p r i s e s   a  v e r t i c a l  

por t ion   107  r o t a t a b l y   and  v e r t i c a l l y   movably  s u p p o r t e d   by  the  main 

chamber  8  at  a  l o c a t i o n   a  p rede te rmined   d i s t a n c e   s i d e w i s e   away  from 

immediately  below  the  f i l l i n g   nozzles   103,  and  a  h o r i z o n t a l   p o r t i o n  
108  i n t e g r a l   w i t h  t h e   v e r t i c a l   po r t ion   107  and  having   a  l e n g t h  

c o r r e s p o n d i n g   to  the  above-ment ioned   d i s t a n c e .   The  lower  end  o f  

the  v e r t i c a l   p o r t i o n   107  ex tends   outward  from  the  main  chamber  8 

through  i t s   bot tom  wal l ,   with  a  t u b u l a r   seal   member  109  f i t t e d   i n  

the  wall  around  the  lower  end.  A  l i q u i d   d i scha rge   pipe  110  i s  

connected  to  the   sea l   member  109.  A  l i qu id   r e c e p t a c l e   111  i s  

a t t ached   to  the  forward  end  of  the  h o r i z o n t a l   p o r t i o n   108.  The 

l iqu id   r e c e p t a c l e   111  is  formed  with  two  upwardly  open  n o z z l e  

sockets   112  c o r r e s p o n d i n g   to  the  two  ad jacen t   f i l l i n g   n o z z l e s   103 

and  communica t ing   with  the  l i q u i d   conduit   106.  An  a n n u l a r   s e a l  

member  113  of  e l a s t i c   m a t e r i a l   is  a t t ached   to  the  i n n e r   p e r i p h e r y  

of  each  socke t   112.  A  pa i r   of  opposed  engaging  p i e c e s   114  p r o j e c t i n g  

upward  are  a t t a c h e d   to  o p p o s i t e   s ides   of  the  l i q u i d   r e c e p t a c l e   111. 

A  l a t e r a l l y   U-shaped  cu tou t   115  is  formed  in  each  engag ing   p i e c e  

114  as  seen  in  F ig .   14.  A  r o t a t i n g   rod  116  is  connec t ed   to  the  u p p e r  

end  of  the  v e r t i c a l   p o r t i o n   107  of  the  condui t   106  in  a l i gnmen t   w i t h  

the  po r t i on   107.  The  r o t a t i n g   rod  116  s l i d a b l y   e x t e n d s   through  and 

p r o j e c t s   upward  from  a  guide  tube  117  a t t ached   to  the  top  wall  o f  

the  main  chamber  8.  A  handle   118  is  a t t ached   to  the  p r o j e c t i n g  
end  of  the  rod  116.  The  handle  118  is  supported  by  the  top  wall  o f  

the  main  chamber  118  by  means  of  a  v e r t i c a l   so l id   c y l i n d r i c a l   s p a c e r  

119  u p s t a n d i n g   from  the  chamber  8  and  a  h o r i z o n t a l   c o n t a c t   disk  120 

fixed  to  the  upper   end  of  the  space r .   The  handle  118,  when  r o t a t e d ,  

c a u s e s  t h e   r o t a t i n g   rod  116  and  the  l i qu id   condui t   106  to  r e v o l v e  

the  l i q u i d   r e c e p t a c l e   111  in  a  h o r i z o n t a l   p l a n e .  



The  f i l l i n g   nozz les   103  are  provided  with  a  v e r t i c a l l y  
movable  rod  121  ex tending   upward  from  t h e i r   lower  ends.  The  l o w e r  

end  of  the  rod  121  is  i n t e g r a l   with  an  engaging  member  122  e x -  

t end ing   h o r i z o n t a l l y   l a t e r a l l y .   The  v e r t i c a l l y   movable  rod  121  i s  

s l i d a b l y   i n s e r t e d   through  a  guide  tube  123  a t t a ched   to  the  top  w a l l  

of  the  main  chamber  8,  f u r t h e r   s l i d a b l y   ex tends   through  a  s l i d e  

guide  p la te   124  mounted  on  the  upper  s ide  of  the  top  wall  of  t h e  

main  chamber  8  immediately  above  the  tube  123  and  has  i t s   u p p e r  
end  p r o j e c t e d   upward  beyond  the  p la te   124.  A  r e c t a n g u l a r   tube  125 
is  held  to  the  p r o j e c t i n g   end.  The  l a t e r a l   oppos i t e   s ides   of  t h e  

r e c t a n g u l a r   tube  125  are  in  bea r ing   con tac t   with  a  pair   of  b l o c k s  
126  having  the  same  f r o n t - t o - r e a r   t h i c k n e s s   as  the  tube  125 

and  adapted  for  guiding  v e r t i c a l   movement.  A  p r o j e c t i o n   127  i s  

i n t e g r a l   with  each  of  the  f r o n t   and  rear   s ides   of  the  r e c t a n g u l a r  
tube  125.  The  tube  125  and  the  guide  blocks  126  on  oppos i te   s i d e s  

t h e r e o f   are  held  between  a  pa i r   of  f ron t   and  rear   movable  p l a t e s  
128  which  are  r e c t a n g u l a r   and  l a t e r a l l y   e longa ted   and  which  a r e  

l a t e r a l l y   movably  placed  on  the  s l i de   guide  p l a t e   124,  the  movable  

p l a t e s   128  being  s l i d a b l e   on  the  f ront   and  rear   s u r f a c e s   of  t h e  

tube  125  and  the  blocks  126.  Each  movable  p l a t e   128  is  formed  w i t h  

a  s l o t   129  having  the  p r o j e c t i o n   127  f i t t e d   t h e r e i n .   The  s lo t   129 

is  s l an t ed   upwardly  r igh tward   as  seen  in  Fig.  13.  A  threaded  member 

130  is  held  between  the  two  movable  p l a t e s   128  at  one  side  of  t h e  

chamber  8.  A  screw  rod  132  suppor ted   by  a  bear ing   131  on  the  t o p  

wall  of  the  main  chamber  8  has  i t s   one  end  screwed  in  the  t h r e a d e d  

member  130.  A  ro tary   handle  133  is  a t t a ched   to  the  other   end  o f  

the  screw  rod  132. 

During  the  s t e a d y - s t a t e   f i l l i n g   o p e r a t i o n ,   the  h o r i z o n t a l  

po r t ion   108  of  the  l i qu id   condu i t   106  is  o r i e n t e d   in  the  f r o n t - t o -  

rear   d i r e c t i o n   so  as  not  to  i n t e r f e r e   with  the  blanks  C  t r a n s -  

ported  on  the  endless   conveyor  1. 

When  the  f i l l i n g   l i q u i d   is  to  be  r ep laced   by  a  d i f f e r e n t  

l i qu id   a f t e r   completion  of  the  f i l l i n g   o p e r a t i o n ,   the  l i q u i d  

r e c e p t a c l e   111  is  revolved  in  the  manner  a l r eady   descr ibed   and 

p o s i t i o n e d   immediately  below  the  open  lower  ends  of  the  f i l l i n g  

nozzles   103,  whereby  the  engaging  pieces   114  are  f i t t e d   at  t h e  

cu tou t s   115  to  the  engaging  member  112  of  the  v e r t i c a l l y   movable 



rod  121.  Thus  the  l i q u i d   r e c e p t a c l e   111  is  p o s i t i o n e d   in  place  imme- 

d i a t e l y   below  the  f i l l i n g   nozz les   103  and  engaged  with  the  v e r t i c a l l y  

movable  rod  121.  When  the  r o t a r y   handle  133  is  s u b s e q u e n t l y   r o t a t e d ,  

the  screw  rod  132  r o t a t e s ,   moving  the  movable  p l a t e s   128  l e f tward   i n  

Fig.  13  a long   with  the  th readed   member  130  which  is  screwed  on 

the  rod  132.  This  movement  causes  the  s l o t   p o r t i o n s   129  of  t h e  

movable  p l a t e s   128  to  push  up  the  p r o j e c t i o n s   127  to  the reby   l i f t  

the  movable  rod  121  along  with  the  l i qu id   r e c e p t a c l e   111.  Conse-  

quent ly   the  socke t s   112  of  the  r e c e p t a c l e   111  are  h e r m e t i c a l l y  

jo ined  to  the  open  lower  ends  of  the  f i l l i n g   nozz le   103  with  t h e  

seal   members  113  i n t e r p o s e d   t he rebe tween .   The  l i q u i d   r emain ing   i n  

va r ious   p o r t i o n s   of  the  f i l l i n g   device  15  is  then  d i s c h a r g e d .  

Fu r the r   when  r e q u i r e d ,   the  components  of  the  f i l l i n g   device   15  can 

be  c l e a n e d   and  s t e r i l i z e d   by  fo rc ing   out  a  c l e a n i n g   s o l u t i o n   or  h o t  

steam  from  the  c l e a n i n g   s o l u t i o n   supply  pipe  105.  The  s o l u t i o n   o r  

steam  used  can  be  d i s c h a r g e d   in  the  same  manner  as  the  f i l l i n g  

l i q u i d .   Because  the  removal  of  the  f i l l i n g   l i q u i d   and  the  c l e a n i n g -  

s t e r i l i z i n g   o p e r a t i o n   can  be  c a r r i e d   out  by  moving  the  handles   118 

and  133  with  the  main  chamber  8  sea led  off   from  the  o u t s i d e   a i r ,  

it  is  u n l i k e l y   tha t   the  main  chamber  8  wi l l   be  c o n t a m i n a t e d   w i t h  

the  o u t s i d e   a i r   by  conduc t ing   such  o p e r a t i o n .  

The  f i g u r e s   used  in  the  claims  are  only  meant  to  e x p l a i n  

more  c l e a r l y   the  i n t e n t i o n   of  the  i n v e n t i o n   and  are  not  s u p p o s e d  

to  be  any  r e s t r i c t i o n   conce rn ing   the  i n t e r p r e t a t i o n   of  t h e  

i n v e n t i o n .  



1.  A  packaging  machine  compr is ing   an  end less   conveyor  1,  a 
mandrel  wheel  4  disposed  above  the  s t a r t i n g   end  of  the  path  o f  

t r a n s p o r t   of  the  conveyor  and  having  a  p l u r a l i t y   of  mandrels  3,  a 

closed  main  chamber  8  e n t i r e l y   e n c l o s i n g   the  conveyor  1  and  t h e  

mandrel  wheel  4,  a  se r i es   of  devices   9  a r ranged  on  the  top  wall  o f  

the  main  chamber  8  from  the  rear  forward  for  making  tubula r   b l anks  

C  into  c o n t a i n e r s   by  c los ing  one  end  of  each  blank  to  form  t h e  

bottom  of  the  con ta ine r ,   f i l l i n g   c o n t e n t s   in to   the  bottomed  b lank 

C  and  t h e r e a f t e r   c losing  the  other   end  of  the  blank  to  form  the  t o p  

of  the  c o n t a i n e r ,   the  se r i es   of  dev ices   having  p o r t i o n s   o p e r a t i v e  

on  the  blank  C  and  extending  into  the  main  chamber  8,  and  a  c l o s e d  

subchamber  22  disposed  to  the  rear   of  the  main  chamber  8  and 

communicating  therewi th ,   the  subchamber  22  having  i n s t a l l e d   t h e r e i n  

a  blank  s t e r i l i z e r   23  and  a  blank  t r a n s f e r   assembly  24  for  t r a n s -  

f e r r i n g   tubu la r   blanks  C  from  a  blank  s h a p i n g - f e e d i n g   unit   25  t o  

the  blank  s t e r i l i z e r   23  and  for  t r a n s f e r r i n g   s t e r i l i z e d   t u b u l a r  

blanks  C  from  the  s t e r i l i z e r   23  to  the  mandrel  wheel  4.  

2.  A  packaging  machine  as  def ined   in  claim  1  wherein  n o z z l e s  

30  for  spraying  a  s t e r i l i z i n g   s o l u t i o n   are  provided  in  a  r e q u i r e d  

arrangement  within  the  main  chamber  8 .  

3.  A  packaging  machine  as  de f ined   in  claim  1  or  2  wherein  t h e  

main chamber 8  is  provided  with  a  completed  c o n t a i n e r   d i s c h a r g e  

opening  31  at  a  front  por t ion  t h e r e o f ,   and  the  subchamber  22  i s  



provided   with  a  blank  supply  opening  32  at  a  rear   p o r t i o n   t h e r e o f ,  

the  openings   33  and  34  being  provided  with  openable   c l o s u r e s   33  and 

34,  r e s p e c t i v e l y ,   an  a i r   supply  duct  36  ex t end ing   from  a  clean  a i r  

supply   un i t   35  and  being  connected  to  the  main  chamber  8,  the  a i r  

supply  duct  36  being  provided  with  a  check  valve  3 7 .  

4.  A  packaging   machine  as  de f ined   in  claim  3  wherein  t h e  

main  chamber  8  has  a  sensor   44  for  d e t e c t i n g   the  i n t e r n a l   p r e s s u r e  
t h e r e o f ,   and  the  c lean   a i r   supply  un i t   35  o p e r a t e s   in  r esponse   t o  

an  ou tpu t   s igna l   from  the  sensor   44  when  the  d e t e c t e d   p r e s s u r e   d rops  
below  a  set   l e v e l .  

5.  A  packaging   machine  as  de f ined   in  any  one  of  c la ims  1  to  4 

where in   the  subchamber  22  comprises   a  d ry ing   compartment  46  h a v i n g  

at  a  f ron t   p o r t i o n   t h e r e o f   a  blank  o u t l e t   45  communicat ing  w i t h  

the  main  chamber  8  and  a  s t e r i l i z i n g   compartment  49  communicating  a t  

a  f ron t   po r t i on   t h e r e o f   with  the  d ry ing   compartment  46  through  a 

communicat ion  opening  47  and  having  a  blank  i n l e t   48  at  a  r e a r  

p o r t i o n   t h e r e o f ,   and  the  blank  s t e r i l i z e r   23  comprises   a  d r y i n g  

conveyor  51  d i sposed   wi th in   the  d ry ing   compartment  46,  a  s t e r i l i z i n g  

conveyor   52  d i sposed   wi th in   the  s t e r i l i z i n g   compartment  49,  hot  a i r  

blowing  nozz les   53  a r ranged  along  the  path  of  t r a n s p o r t   of  t h e  

d ry ing   conveyor  51  and  a  blank  s t e r i l i z i n g   nozzle  54  d i r e c t e d   t o -  

ward  the  path  of  t r a n s p o r t   of  the  s t e r i l i z i n g   conveyor  52,  t h e  

d ry ing   conveyor  51  compr is ing   dr ive   and  dr iven   s p r o c k e t s   55,  56  hav ing  

axes  of  r o t a t i o n   spaced  apar t   by  a  p r e d e t e r m i n e d   d i s t a n c e   one  above 

the  o the r   and  e x t e n d i n g   in  the  f r o n t - t o - r e a r   d i r e c t i o n ,   e n d l e s s  

cha ins   57  reeved  around  the  s p r o c k e t s   55,  56  and  a  m u l t i p l i c i t y   o f  

d ry ing   blank  h o l d e r s   58  a t t ached   to  the  e n d l e s s   chains   57  at  a  p r e -  

de te rmined   spac ing ,   the  drying  blank  h o l d e r s   58  being  adapted  t o  

t r a v e l   through  and  stop  at  p o s i t i o n s   opposed  to  the  blank  o u t l e t  

45  and  to  the  communicat ion  opening  47,  the  s t e r i l i z i n g   conveyor  52 

compr i s ing   a  h o r i z o n t a l   r o t a ry   shaf t   59  ex t end ing   in  the  f r o n t - t o -  

r ea r   d i r e c t i o n   and  s t e r i l i z i n g   blank  h o l d e r s   60  a t t a c h e d   to  t h e  

r o t a r y   shaf t   59  and  ar ranged  around  the  r o t a r y   sha f t   59  at  a  p r e -  

de te rmined   spac ing ,   the  s t e r i l i z i n g   blank  ho lde r s   60  being  a d a p t e d  

to  t r ave l   through  and  stop  at  a  p o s i t i o n   opposed  to  the  communicat ion 

opening  47  and  to  the  blank  i n l e t   48,  the  dry ing   and  s t e r i l i z i n g  

blank  holders   58  and  60  being  adapted  to  r e s t r a i n   the  t u b u l a r   blank  C 



from  upward  or  downward  movement  but  allow  the  blank  to  move  f o r w a r d  

or  rearward ,   the  blank  t r a n s f e r   assembly  24  compr is ing   a  p l u r a l i t y  
of  pawls  79,  80,  81  movable  forward  and  rearward  at  a  p r e d e t e r m i n e d  
s t roke   length   and  r e s p e c t i v e l y   engageable   with  and  d i s e n g a g e a b l e  
from  blanks  C  held  by  the  d ry ing   and  s t e r i l i z i n g   blank  h o l d e r s  

58,  60  stopped  at  the  said  p o s i t i o n e d .  

6.  A  packaging  machine  as  def ined  in  claim  5  wherein  t h e  

subchamber  22  f u r t h e r   comprises   a  p r e s s u r i z e d   compartment  50  e n -  

c lo s ing   an  opening  of  the  s t e r i l i z i n g   compartment  49  i n c l u d i n g   t h e  

blank  i n l e t   48,  an  a i r   supply  duct  36  being  connected  to  t h e  

p r e s s u r i z e d   compartment  50,  an  a i r   d i scha rge   duct  42  ex tend ing   i n t o  

the  p r e s s u r i z e d   compartment  50  and  being  connected  to  the  s t e r i l i z i n g  

compartment  49,  whereby  the  p r e s s u r i z e d   compartment  50  is  made  t o  

have  a  h igher   i n t e r n a l   p r e s s u r e   than  the  s t e r i l i z i n g   compar tment  

49. 

7.  A  packaging  machine  as  def ined  in  any one  of  claims  1  to  6 

wherein  the  s e r i e s   of  devices   i nc lude   a  f i l l i n g   machine  15  c o m p r i s i n g  

a  f i l l i n g   nozzle  103  ex tend ing   in to   the  main  chamber  8  and  p r o v i d e d  

with  a  l i q u i d   conduit   106  d i sposed   below  the  nozzle ,   the  l i q u i d  

conduit   106  comprising  a  v e r t i c a l   por t ion   107  r o t a t a b l y   and  v e r t i -  

ca l ly   movably  supported  by  the  main  chamber  8  at  a  l o c a t i o n   a 

p rede te rmined   d i s t ance   h o r i z o n t a l l y   away  from  immediate ly   below  t h e  

f i l l i n g   nozzle  103  and  a  h o r i z o n t a l   por t ion   108  i n t e g r a l   with  t h e  

v e r t i c a l   por t ion   107  and  having  a  length  c o r r e s p o n d i n g   to  t h e  

prede te rmined   d i s t ance ,   the  v e r t i c a l   po r t ion   107  having  a  l ower  

end  ex tend ing   through  the  bottom  wall  of  the  main  chamber  8  ou tward ,  

the  h o r i z o n t a l   por t ion   108  being  provided  at  i t s   forward  end  w i t h  

a  l i qu id   r e c e p t a c l e   111  having  an  upwardly  open  nozzle  socket   112. 

8.  A  packaging  machine  as  def ined  in  claim  7  wherein  t h e  

v e r t i c a l   por t ion   107  of  the  l i q u i d   conduit   106  is  provided  at  i t s  

upper  end  with  a  r o t a t i n g   rod  116  in  a l ignment   with  the  v e r t i c a l  

por t ion   107,  the  r o t a t i n g   rod  116  having  an  upper  end  e x t e n d i n g  

through  and  p r o j e c t i n g   upward  beyond  the  top  wall  of  the  main 

chamber  8,  the  f i l l i n g   nozzle  103  being  provided  with  a  v e r t i c a l l y  

movable  rod  121  extending  upward  from  i t s   lower  end  and  i n s e r t e d  

through  the  top  wall  of  the  main  chamber  8,  the  v e r t i c a l l y   movable 

rod  121  having  a  h o r i z o n t a l l y   p r o j e c t i n g   engaging  member  122  at  i t s  



lower  end,  the  l i q u i d   r e c e p t a c l e   111  having  a  U-shaped  f i t t i n g  

p o r t i o n   115  e n g a g e a b l e   with  the  engaging  member  122  when  t h e  

l i q u i d   r e c e p t a c l e   111  is  brought   to  a  pos i t i on   immedia te ly   be low 

the  f i l l i n g   nozz le   103.  
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