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©  Liquid  filling  nozzle. 
{si)  A  liquid  filling  nozzle  which  comprises  a  tubular  nozzle 
main  body  (1)  a  short  tubular  elastic  body  (3)  disposed  in  an 
opening  at  the  lower  end  of  the  main  body  and  opposed  to 
the  edge  portion  of  the  lower  end  opening  with  an  annular 
liquid  passing  clearance  (2)  formed  therebetween,  a  sus- 
pending  member  (5)  having  the  elastic  body  (3)  suspended 
therefrom  and  extending  along  the  inner  peripheral  surface 
of  the  elastic  body  to  define  an  annular  pressurized  fluid 
chamber  (4)  along  with  the  elastic  body,  and  means  for 
supplying  a  pressurized  fluid  to  the  chamber  to  inflate  the 
elastic  body. 
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@ A  liquid  filling  nozzle  which  comprises  a  tubular  nozzle 
main  body  (1)  a  short  tubular  elastic  body  (3)  disposed  in  an 
opening  at  the  lower  end  of  the  main  body  and  opposed  to 
the  edge  portion  of  the  lower  end  opening  with  an  annular 
liquid  passing  clearance  (2)  formed  therebetween,  a  sus- 
pending  member  (5)  having  the  elastic  body  (3)  suspended 
therefrom  and  extending  along  the  inner  peripheral  surface 
of  the  elastic  body  to  define  an  annular  pressurized  fluid 
chamber  (4)  along  with  the  elastic  body,  and  means  fo, 
supplying  a  pressurized  fluid  to  the  chamber  to  inflate  the 
elastic  body. 





The  p resen t   i n v e n t i o n   r e l a t e s   to  a  l i q u i d   f i l l i n g   nozzle  f o r  

f i l l i n g   l iqu id   or  f lowable   food  or  the  l ike  into  c o n t a i n e r s   in  a 

s p e c i f i e d   quan t i ty   for  each  c o n t a i n e r .  

For  an  e f f i c i e n t   f i l l i n g   ope ra t ion ,   i t   is  r equ i r ed   that   t h e  

f i l l i n g   nozzle  be  capable   of  sharply   c u t t i n g   the  flow  of  the  l i qu id   t o  

be  handled.  To  assure   t h i s ,   know  f i l l i n g   nozzles   are  provided  at  t h e  

o r i f i c e   por t ion   with  a  metal  net  or  a  damper.  By  the  p re s su re   of  t h e  

l i qu id   or  mechanical  means,  the  damper  is  opened  and closed  in  order   t o  f i l l  

every  s p e c i f i e d   q u a n t i t y   of  l i q u i d .   In  the  case  the  nozzles   of  the  f o r m e r  

type,  the  metal  net  becomes  clogged  up  when  f i l l i n g   a  ju ice   or  the  l i k e  

con t a in ing   a  f ib rous   m a t e r i a l   such  as  the  f l e sh   of  f r u i t ,   or  the  m e t a l  

net  impedes  the  flow  of  l i qu id   when  handl ing  a  v i scous   l i q u i d   such  a s  

f resh  cream  or  yoghurt .   Thus,  it  is  d i f f i c u l t   to  car ry   out  a  rapid  and 

smooth  f i l l i n g   o p e r a t i o n .   The  nozzle  of  the  l a t t e r   type  is  free  of  t h e  

above  problems  which  are  a t t r i b u t a b l e   to  the  presence   of  the  net,  b u t  

f ib rous   m a t e r i a l s   are  l i k e l y   to  adhere  to  the  damper  to  render  the  damper 

no  longer  operable  a c c u r a t e l y .   Fur ther   when  the  l i q u i d   is  f resh  c ream,  

the  opening  and  c lo s ing   movement  of  the  damper  gives  r i s e   to  a  c h u r n i n g  

phenomenon,  poss ib ly   s o l i d i f y i n g   the  f resh  cream.  The  s o l i d i f i e d   p o r t i o n ,  

i f   conta ined  in  the  product ,   wi l l   reduce  the  q u a l i t y   of  the  p r o d u c t .  

Fur thermore,   when  the  so l id   cream  adheres  to  the  damper,  the  damper  w i l l  

not  operate   p roper ly ,   f a i l i n g   to  cut  the  flow  of  l i q u i d   s h a r p l y .  



The  main  ob jec t   of  the  present   i n v e n t i o n   is  to  provide  a  n o z z l e  

for  f i l l i n g   a  l i qu id   of  whatever  type  into  c o n t a i n e r s   quickly   and  smoo th ly .  

The  i n v e n t i o n   p rov ides   a  l i qu id   f i l l i n g   nozzle   compris ing  a 

t ubu l a r   nozzle   main  body,  a  shor t   t ubu l a r   e l a s t i c   body  disposed  in  a 

lower  end  opening  of  the  main  body  and  opposed  to  the  edge  por t ion   o f  

the  lower  end  opening  with  an  annular   l i q u i d   pa s s ing   c l ea r ance   formed 

the rebe tween ,   a  suspending   member  having  the  e l a s t i c   body  suspended  t h e r e -  

from  and  ex tend ing   along  the  inner   p e r i p h e r a l   s u r f a c e   of  the  e l a s t i c   body 

to  def ine   an  annu la r   p r e s s u r i z e d   f l u i d   chamber  along  with  the  e l a s t i c  

body,  and  means  for  supp ly ing   a  p r e s s u r i z e d   f l u i d   to  the  chamber  t o  

i n f l a t e   the  e l a s t i c   body.  

According  to  t h e  p r e s e n t   i n v e n t i o n ,   the  e l a s t i c   body  is  i n f l a t e d   o r  

c o n t r a c t e d   to  c lose   or  open  the  opening  of  the  nozzle   main  body  at  i t s  

lower  end.  Since  no  metal   net  is  used,  the  nozzle   is  f ree   of  the  above  

problems  due  to  the  presence   of  the  net,   while  the  nozzle   which  does  n o t  

inc lude   any  mechan ica l l y   operab le   part   such  as  a  damper  has  no  l i k e l i h o o d  

of  caus ing   churn ing .   Accordingly   the  nozzle   sha rp ly   cuts  the  flow  of  a 

l i q u i d   of  whatever   type  to  assure   a  quick  and  smooth  f i l l i n g   o p e r a t i o n .  

Now,  an  embodiment  of  the  i n v e n t i o n   wi l l   be  desc r ibed   f o r  

i l l u s t r a t i v e   purposes  only  with  r e f e r e n c e   to  the  accompanying  d r awing .  

The  drawing  is  a  view  in  v e r t i c a l   s e c t i o n   showing  a  l i qu id   f i l l i n g  

nozzle  of  the  p resen t   i n v e n t i o n .  

The  nozzle  of  the  i n v e n t i o n   comprises   a  t u b u l a r   nozzle  main 

body  1,  a  shor t   t u b u l a r   e l a s t i c   body  3  d i sposed   in  a  lower  end  o p e n i n g  

of  the  nozzle   main  body  1  and  opposed  to  the  edge  po r t i on   of  the  l ower  

end  opening  with  an  annu la r   l i qu id   pass ing   c l e a r a n c e   2  formed  t h e r e -  

between,  a  suspending   member  5  having  the  e l a s t i c   body  3  suspended  t h e r e -  

from  and  ex tend ing   along  the  inner   p e r i p h e r a l   s u r f a c e   of  the  e l a s t i c  

body  3  to  def ine   an  annular   p r e s s u r i z e d   f l u i d   chamber  4  along  with  t h e  

e l a s t i c   body  3,  and  means  for  supply ing   a  p r e s s u r i z e d   f l u id   to  the  chamber 

4  to  i n f l a t e   the  e l a s t i c   body  3. 

The  nozzle   main  body  1  comprises   an  upper  member  6,  an  i n t e r -  

mediate  member  7  and  a  lower  member  8,  which  are  jo ined   to  one  a n o t h e r  

in  a l ignmen t .   The  upper  member  6  has  a  l a r g e r   d iamete r   than  the  o t h e r  

members  7  and  8.  The  upper  member  6  is  formed  on  the  outer   pe r iphe ry   o f  

i t s   upper  end  with  an  outher   f lange  9,  which  is  engaged  by  an  i n n e r  

f lange  of  a  nut  10.  The  nozzle  is  removably  a t t a c h e d   to  the  main  body  o f  

a  f i l l i n g   machine  (not  shown)  by  f i t t i n g   the  f l anged   nut  10  to  the  machine  



main  body.  An  annular   groove  11  is  formed  in  the  upper  su r f ace   of  t h e  

outer   flange  9  and  has  an  u n i l l u s t r a t e d   0 - r ing   f i t t e d   t h e r e i n .   The  uppe r  

member  6  is  i n t e r n a l l y   th readed   as  at  12  at  a  po r t ion   t h e r e o f   close  t o  

i t s   upper  end  and  has  an  inner  flange  13  on  the  inner  pe r iphe ry   of  i t s  

lower  end.  The  i n t e r m e d i a t e   member  7  has  a  double  s t r u c t u r e   which  com- 

p r i s e s   inner  and  outher   tubes  14,  15  arranged  c o n c e n t r i c a l l y   with  a  s p a c e  

formed  the rebe tween ,   whereby  condensa t ion   of  water  vapor  is  p r e v e n t e d  

during  f i l l i n g   o p e r a t i o n .   The  upper  end  o f  t h e   inner   tube  14  is  f i t t e d   i n  

the  inner  f lange  13  i n t i m a t e l y   and  f i x e d l y .   The  lower  end  of  the  tube  14 

is  f i t t e d   in  the  lower  member  8  i n t i m a t e l y   and  f i x e d l y .   On  the  other   hand ,  

the  outer   tube  15  has  an  upper  end  secured  to  the  lower  end  of  the  u p p e r  
member  6  and  a  lower  end  f i xed ly   joined  to  the  upper  end  of  the  l o w e r  

member  8.  A  downwardly  t apered   inner  sur face   16  is  formed  at  the  lower  

end  opening  edge  po r t ion   of  the  lower  member  8  to  def ine   the  l i q u i d  

pass ing   c l ea rance   2. 

The  e l a s t i c   body  3  is  i n t e g r a l l y   molded  of  rubber  for  food  use  

and  is  s u b s t a n t i a l l y   L-shaped  in  cross  s e c t i o n .   The  upper  po r t i on   of  t h e  

e l a s t i c   body  3,  which  is  approx imate ly   2/3  of  the  whole,  is  t a p e r e d  

upward,  so  that   the  e l a s t i c   body  3  has  an  upwardly  t ape red   o u t e r  s u r f a c e  

17  and  is  formed  on  i t s   inner   per iphery   with  f l anges   18,  19  at  t h e  

upper  and  lower  ends  t h e r e o f ,   r e s p e c t i v e l y .  

The  suspending  member  5  comprises  a  shor t   so l id   c y l i n d e r   20 

i n t i m a t e l y   f i t t e d   in  the  upper  member  6  of  the  main  body  1,  a  p r e s s u r i z e d  

f l u i d   tube  21  fixed  at  i t s   upper  end  to  the  c e n t r a l   p o r t i o n   of  the  bo t tom 

of  the  so l id   c y l i n d e r   20,  and  a  cone  22  fixed  to  the  lower  end  of  t h e  

f l u i d   tube  21.  The  so l id   c y l i n d e r   20  has  an  e x t e r n a l l y   th readed   u p p e r  

po r t ion   23,  which  is  screwed  in  the  i n t e r n a l l y   th readed   po r t i on   12  of  t h e  

upper  member  6.  Between  the  bottom  sur face   of  the  so l i d   c y l i n d e r   20  and 

the  upper  sur face   of  the  inner  f lange  13  of  the  upper  member  6,  there   i s  

a  small  c l ea rance   in  which  an  0 - r ing   24  is  p rovided .   A  p l u r a l i t y   of  b o r e s  

25  ex tending   through  the  c y l i n d e r   20  are  e q u i d i s t a n t l y   a r ranged  on  a 

c i r cumference   having  a  given  radius   from  the  c en t e r   of  the  c y l i n d e r .   These  

bores  25  serve  as  l i qu id   channels .   The  f lu id   tube  21  has  an  e x t e r n a l l y  

threaded  lower  end  po r t ion   26.  The  cone  22  has  a  c e n t r a l   hollow  p o r t i o n  

27,  from  which  a  threaded  bore  28  extends  upward  through  the  cone.  The 

e x t e r n a l l y   threaded  po r t ion   26  of  the  f lu id   tube  21  is  screwed  in  t h e  

threaded  bore  28.  The  con ica l   sur face   29  of  the  cone  22  is  formed  w i t h  

annular   grooves  30,  31  at  i t s   upper  and  lower  ends,  r e s p e c t i v e l y .   The 



e l a s t i c   body  3  is  f i t t e d   over  the  cone  22  to  cover  the  con ica l   sur face   29, 

and  the  f l anges   18,  19  of  the  e l a s t i c   body  3  are  f i x e l y   f i t t e d   in  t h e  

annu la r   grooves  30,  31,  r e s p e c t i v e l y ,   whereby  the  annula r   p r e s s u r i z e d   f l u i d  

chamber  4  is  formed  between  the  e l a s t i c   body  3  and  the  cone  22.  The  u p p e r  
member  6  has  a  p r e s s u r i z e d   f l u i d   i n l e t - o u t l e t   opening  32  formed  in  t h e  

p e r i p h e r a l   wall  of  a  lower  p o r t i o n   t h e r e o f .   A  p r e s s u r i z e d   f lu id   s u p p l y  

pipe  33  is  f i t t e d   in  the  opening  32  from  o u t s i d e .   An  annula r   groove  34 

in  communication  with  the  i n l e t - o u t l e t   opening  32  is  formed  in  the  o u t e r  

p e r i p h e r a l   sur face   of  the  s o l i d   c y l i n d e r   20.  An  upper  f l u id   channel  35 

extends   from  the  bottom  of  the  groove  34  to  communicate  with  the  u p p e r  
end  of  the  f lu id   tube  21.  On  the  other   hand,  the  cone  22  is  formed  w i t h  

lower  f l u id   channels   36  for  ho ld ing   the  lower  end  of  the  f l u id   tube  21 

in  communication  with  the  f l u i d   chamber  4 .  

An  a i r   vent  tube  37  having  a  smal le r   d i ame te r   than  the  f l u i d  

tube  21  is  i n s e r t e d   through  the  tube  21  c o n c e n t r i c a l l y   t h e r e w i t h .   The 

cone  22  is  formed  with  an  a i r   i n l e t   38  ex tend ing   downward  from  i t s  

hollow  po r t ion   27  and  having  a  lower  end  open  at  the  bottom  su r face   o f  

the  cone  22.  The  a i r   vent  tube  37  has  a  lower  end  communicating  w i t h  

the  upper  end  of  the  a i r   i n l e t   38.  The  lower  end  of  the  a i r   vent  tube  38 

is  connected  to  the  lower  end  of  the  f l u id   tube  21  by  an  annular   end  w a l l  

39,  whereby  the  open  lower  end  of  the  f l u id   tube  21  is  c losed .   However, 

immedia te ly   above  the  end  wall  39,  the  f l u id   tube  21  has  a  p l u r a l i t y   o f  

po r t s   40  for  holding  the  lower  end  of  the  tube  21  in  communication  w i t h  

the  hollow  por t ion   27  of  the  cone  22.  An  annu la r   packing  41  is  p r o v i d e d  

between  the  lower  s u r f a c e   of  the  end  wall  39  and  the  bottom  sur face   o f  

the  hollow  por t ion   27.  The  upper  end  of  the  a i r   vent  tube  37  is  f i x e d l y  

jo ined   to  the  so l id   c y l i n d e r   20  at  a  l o c a t i o n   above  the  upper  end  of  t h e  

f l u i d   tube  21.  The  c y l i n d e r   20  has  an  a i r   channel   42  ex tend ing   r a d i a l l y  

t h e r e o f   and  communicating  with  the  upper  end  of  the  a i r   vent  tube  37. 

The  outer   end  of  the  a i r   channel   42  communicates  with  an  annula r   g roove  

43  formed  in  the  ou te r   p e r i p h e r a l   su r face   of  the  s o l i d   c y l i n d e r   20.  An 

a i r   o u t l e t   44  formed  in  the  p e r i p h e r a l   wall  of  the  upper  member  6  commu- 

n i c a - e s   with  the  a i r   channel   42  via  the  annula r   groove  43.  An  a i r  

d i s c h a r g e   pipe  45  is  connected   to  the  a i r   o u t l e t   44  from  o u t s i d e .   While 

the  upper  and  lower  two  annu la r   grooves  43,  34  are  formed  in  the  o u t e r  

p e r i p h e r y   of  the  s o l i d   c y l i n d e r   20,  0 - r ings   46,  47  are  f i t t e d   around  t h e  

c y l i n d e r   20  and  p o s i t i o n e d   above  the  upper  groove  43,  and  between  t h e  

upper  and  lower  grooves  43,  34,  r e s p e c t i v e l y .  



When  a  p r e s s u r i z e d   f lu id   is  supp l i ed   to  the  i n l e t - o u t l e t   o p e n i n g  

32  via  the  supply  pipe  33,  the  f lu id   flows  into  the  f lu id   chamber  4  by 

way  of  the  tube  21,  e t c . ,   i n f l a t i n g   the  e l a s t i c   body  3  from  a  s o l i d - l i n e  

s t a t e   shown  to  a  s t a t e   i n d i c a t e d   in  broken  l i nes   to  bring  the  e l a s t i c  

body  3  into  i n t ima te   con tac t   with  the  t apered   su r f ace   16  of  the  l o w e r  

member  8  at  i t s   lower  end  opening.  Consequen t ly ,   the  lower  end  o p e n i n g  

of  the  nozzle  main  body  1  is  c losed .   When  the  supply  of  the  f lu id   i s  

d i s con t i nued   and  the  f l u id   is  d i scha rged   from  the  chamber  4,  the  e l a s t i c  

body  3  c o n t r a c t s   to  the  o r i g i n a l   s t a t e   shown  in  so l id   l i n e s ,   whereby 

the  opening  of  the  nozzle  main  body  1  is  opened.  In  th i s   s t a t e ,   a  l i q u i d  

is  f i l l e d   into  a  c o n t a i n e r   C.  As  the  l i q u i d   is  p r o g r e s s i v e l y   f i l l e d   i n ,  

the  a i r   within  the  c o n t a i n e r   C  is  r ep l aced   by  the  l i q u i d   and  d i s c h a r g e d  

from  the  c o n t a i n e r   C  through  the  a i r   vent  tube  37,  e t c .  

During  f i l l i n g ,   a i r   may  be  d i s cha rged   from  the  i n t e r i o r   of  t h e  

c o n t a i n e r   d i r e c t l y   to  the  a tmosphere,   or  f o r c e d l y   withdrawn  by  a  vacuum 

pump  or  the  l i ke .   Air,  water ,   oil   or  the  l ike   can  be  s u i t a b l y   s e l e c t e d  

for  use  as  the  p r e s s u r i z e d   f l u i d .  

The  f i g u r e s   used  in  the  claims  are  only  meant  to  exp la in   more 

c l e a r l y   the  i n t e n t i o n   of  the  i nven t ion   and  are  not  supposed  to  be  any 
r e s t r i c t i o n   concern ing   the  i n t e r p r e t a t i o n   of  the  i n v e n t i o n .  



1.  A  l i qu id   f i l l i n g   nozzle   compris ing   a  t u b u l a r   nozzle  main  body  (1), 

a  sho r t   t u b u l a r   e l a s t i c   body (3) disposed  in  a  lower  end  opening  of  t h e  

nozzle   main  body(1)and  opposed  to  the  edge  po r t i on   of  the  lower  end 

opening  with  an  annular   l i q u i d   pass ing   c l e a r a n c e ( 2 ) f o r m e d   t h e r e b e t w e e n ,  

a  suspend ing   member(5)having  the  e l a s t i c   body(3)suspended   theref rom  and 

e x t e n d i n g   along  the  inner   p e r i p h e r a l   sur face   of  the  e l a s t i c   b o d y ( 3 ) t o  

de f ine   an  annular   p r e s s u r i z e d   f l u i d   chamber(4)a long   with  the  e l a s t i c   body 

(3),  and  means  for  supp ly ing   a  p r e s s u r i z e d   f lu id   to  the  chamber(4) to   i n f l a t e  

the  e l a s t i c   body (3). 

2.  A  l i q u i d   f i l l i n g   nozzle   as  def ined  in  claim  3  wherein  the  e l a s t i c  

body  (3)  is  made  of  r u b b e r .  

3.  A  l i qu id   f i l l i n g   nozzle   as  def ined  in  claim  1  or  2  wherein  t h e  

nozzle   main  body  (1) has  a  downwardly  tapered   inner   su r f ace   (16)at  i t s   lower  

end  opening  edge  p o r t i o n ,   and  the  e l a s t i c   body(3)has   an  upwardly  t a p e r e d  

ou te r   s u r f a c e   (17). 

4.  A  l i q u i d   f i l l i n g   nozzle   as  def ined  in  any one  of  claims  1  to  3 

wherein   the  suspending  member(5)comprises   a  shor t   so l id   c y l i n d e r ( 2 0 )  

i n t i m a t e l y   f i t t e d   in  an  upper  p o r t i o n   of  the  nozzle   main  body( l )and   h a v i n g  

l i q u i d   channels (25),  a  p r e s s u r i z e d   f l u id   tube (21) f ixed  at  i t s   upper  end  t o  

the  c e n t r a l   po r t ion   of  the  bottom  of  the  short   so l id   cylinder (20),  and  a 

c o n e ( 2 2 ) f i x e d   to  the  lower  end  of  the  f l u id   tube(21),  the  cone (22) having 

i t s   c o n i c a l   sur face  (29)  covered   with  the  e l a s t i c   b o d y ( 3 ) f o r   a  c l e a r a n c e  



the rebe tween   to  serve  as  the  f lu id   chamber (4),  the  nozzle  main  body (1) being 

formed  with  a  pressure   f lu id   i n l e t - o u t l e t   opening (32) in  the  p e r i p h e r a l  

wall  of  the  por t ion  having  the  so l id   cylinder (20)  f i t t e d   in,  the  s o l i d  

cy l inder  (20)  be ing   provided  with  an  upper  p r e s s u r i z e d   f l u id   channel  (35) for 

hold ing   the  f lu id   i n l e t - o u t l e t   opening (32) in  communicat ion  with  the  uppe r  

end  of  the  f lu id   tube(21),  the  cone (22) being  provided  with  a  l ower  

p r e s s u r i z e d   f lu id   c h a n n e l ( 3 6 ) f o r   holding  the  lower  end  of  the  f lu id   t u b e  

(21) in  communication  with  the  f l u id   chamber (4). 

5.  A  f lu id   f i l l i n g   nozzle   as  defined  in  claim  4  wherein  an  a i r   v e n t  

tube (37) having  a  smal ler   d iameter   than  the  f l u id   tube  (21) is  i n s e r t e d  

through  the  f lu id   t u b e  ( 2 1 )  c o n c e n t r i c a l l y   t h e r e w i t h ,   and  the  cone (22) is  

formed  with  an  air   in le t  (38)  having   a  lower  end  open  at  the  bottom  s u r f a c e  

of  the  cone  (22),  the  a i r   vent  tube  (37) having  a  lower  end  in  communica t ion  

with  the  upper  end  of  the  a i r   inlet (38)  and  an  upper  end  communicating  w i t h  

an  a i r   channel (42) formed  in  the  so l id   cylinder (20),  the  nozzle   main  body 

(1) being  formed  in  i t s   p e r i p h e r a l   wall  with  an  a i r   o u t l e t ( 4 4 ) c o m m u n i c a t i n g  

with  the  a i r   channel (42). 
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