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Liquid  filling  nozzle. 

©  A  liquid  filling  nozzle  comprising  a  vertical  tubu- 
lar  nozzle  main  body  having  a  reduced  diameter 
portion  at  an  intermediate  portion  of  its  height,  a 
damper  attached  to  the  lower  end  of  the  nozzle  main 
body  and  pivotally  movable  upward  and  downward, 
a  resistant  member  extending  within  the  nozzle  main 
body  from  the  reduced  diameter  portion  to  a  portion 
therebelow  and  movable  upward  and  downward  for 
acting  against  a  liquid  flowing  downward,  a  member 
connecting  free  ends  of  the  damper  to  the  resistant 
member,  and  a  resilient  member  biasing  the  resis- 
tant  member  upward. 
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LIQUID  FILLING  NOZZLE 

necting  free  ends  of  the  damper  to  the  resistant 
member,  and  a  resilient  member  biasing  the  resis- 
tant  member  upward. 

According  to  the  present  invention,  the  nozzle 
5  main  body  has  a  reduced  diameter  portion  at  an 

intermediate  portion  of  its  height,  so  that  the  liquid 
flows  down  this  portion  at  a  higher  speed  than 
when  flowing  down  the  portion  above  or  below  this 
portion,  while  the  resistant  member  is  upwardly 

10  and  downwardly  movably  retained  in  the  reduced 
diameter  portion.  Consequently,  the  liquid  pressure 
acting  on  the  resistant  member  is  greater  than  that 
acting  on  the  resistant  member  of  the  conventional 
nozzle  described  above,  with  the  result  that  the 

rs  damper  can  be  opened  to  a  correspondingly  great- 
er  degree.  This  assures  a  filling  operation  at  a 
higher  speed. 

Fig.  I  is  a  view  in  vertical  section  showing  an 
embodiment  of  the  invention; 

20  Fig.  2  is  a  perspective  view  showing  the 
same  with  a  nozzle  main  body  partly  broken  away; 
and 

Fig.  3  is  a  fragmentary  view  in  vertical  sec- 
tion  showing  another  embodiment. 

25  Embodiments  of  the  invention  will  be  described 
below  with  reference  to  the  accompanying  draw- 
ings. 

Figs.  I  and  2  show  a  liquid  filling  nozzle  which 
is  connected  to  a  filing  cylinder  II  of  a  filling  ma- 

30  chine,  with  a  check  valve  12  provided  therebetween. 
The  nozzle  comprises  a  vertical  tubular  nozzle 
main  body  14  having  a  reduced  diameter  portion  13 
at  an  intermediate  portion  of  its  height,  a  damper  15 
attached  to  the  lower  end  of  the  main  body  14  and 

35  pivotally  movable  upward  and  downward,  a  resis- 
tance  member  16  extending  within  the  main  body  14 
from  the  reduced  diameter  portion  13  to  a  portion 
therebelow  and  movable  upward  and  downward  to 
act  against  a  downwardly  flowing  liquid,  a  guide 

40  member  17  for  guiding  the  upward  and  downward 
movement  of  the  resistant  member  16,  a  connecting 
member  18  connecting  the  free  ends  of  compo- 
nents  of  the  damper  15  to  the  resistant  member  16, 
and  a  resilient  member  19  biasing  the  resistant 

45  member  16  upward. 
The  nozzle  main  body  14  comprises  an  upper 

member  21,  an  intermediate  member  22  and  a 
lower  member  23.  The  upper  member  21  com- 
prises  an  upper-end  large  diameter  portion  25,  an 

so  intermediate  portion  26  having  an  increasing  diam- 
eter  upward,  and  a  lower-end  small  diameter  por- 
tion  27.  The  large  diameter  portion  25  is  equal  in 
inside  diameter  to  the  filling  cylinder  II  and  is 
provided  with  a  flange  28  around  its  upper  end. 
The  nozzle  main  body  14  is  connected  to  the  filling 

The  present  invention  relates  to  a  liquid  filling 
nozzle  for  use  in  filling  a  liquid,  such  as  flowable 
food,  into  containers. 

Generally,  filling  nozzles  are  usable  free  of  any 
problem  for  free-flowing  liquids  such  as  milk  but 
encounter  difficulty  in  handling  at  a  high  speed 
liquids,  such  as  fresh  cream  and  yoghurt,  which 
are  low  in  flowability  since  such  a  liquid  is  not  di- 
schargeable  from  the  nozzle  quickly  and  can  not 
be  cut  sharp,  whereas  the  present  applicant  has 
already  proposed  a  nozzle  by  which  even  a  liquid 
of  low  flowability  can  be  filled  into  containers  at  a 
high  speed  free  of  trouble  like  free-flowing  liquids. 
As  disclosed  in  Examined  Japanese  Patent  Pub- 
lication  SHO  59-26550,  the  proposed  nozzle  com- 
prises  a  tubular  nozzle  main  body,  a  damper  at- 
tached  to  the  lower  end  of  the  nozzle  main  body 
and  movable  upward  and  downward,  a  spring  sus- 
pending  member  fixedly  provided  within  the  main 
body  at  an  upper  portion  thereof,  a  coiled  spring 
suspended  from  the  suspending  member,  a  mem- 
ber  connecting  the  lower  end  of  the  spring  to  free 
ends  of  the  damper,  and  a  resistant  member  se- 
cured  to  the  connecting  member  and  positioned 
below  the  coiled  spring  for  acting  against  a  down- 
wardly  flowing  liquid.  When  a  liquid  is  forced  into 
the  filling  nozzle,  the  liquid  pressure  acting  on  the 
damper  opens  the  damper  against  the  force  of  the 
coiled  spring,  while  the  liquid  pressure  on  the  re- 
sistant  member  also  acts  to  open  the  damper, 
opening  the  damper  correspondingly  to  a  greater 
extent.  Consequently,  the  liquid  flows  out  of  the 
nozzle  main  body  quickly  without  permitting  forma- 
tion  of  air  bubbles  due  to  agitation  of  the  liquid  that 
would  occur  at  a  low  flow  rate.  Thus,  the  nozzle  is 
adapted  for  a  high-speed  filling  operation. 

In  recent  years,  however,  there  is  a  growing 
demand  for  a  more  efficient  filling  operation  at  a 
higher  speed  than  is  attainable  by  the  above  filling 
nozzle,  so  that  it  is  desired  to  develop  a  filling 
nozzle  which  is  operable  at  a  higher  speed  than  the 
proposed  device. 

The  main  object  of  the  present  invention  is  to 
provide  a  filling  nozzle  for  filling  a  liquid  into  con- 
tainers  at  a  higher  speed  than  the  foregoing  nozzle. 

The  liquid  filling  nozzle  of  the  present  invention 
comprises  a  vertical  tubular  nozzle  main  body  hav- 
ing  a  reduced  diameter  portion  at  an  intermediate 
portion  of  its  height,  a  damper  attached  to  the 
lower  end  of  the  nozzle  main  body  and  pivotally 
movable  upward  and  downward,  a  resistant  mem- 
ber  extending  within  the  nozzle  main  body  from  the 
reduced  diameter  portion  to  a  portion  therebelow 
and  movable  upward  and  downward  for  acting 
against  a  liquid  flowing  downward,  a  member  con- 
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54.  The  horizontal  pin  54  is  rotatably  supported  at 
its  opposite  ends  by  the  upper  edges  of  the  guide 
plates  49  each  at  the  corresponding  end  thereof. 
When  the  two  openable  plates  51  are  closed,  the 

5  bottom  walls  52  of  the  plates  51  are  V-shaped  in 
cross  section.  When  the  plates  51  open  or  close, 
the  outer  surface  of  each  side  wall  53  of  the  plate 
51  is  in  sliding  contact  with  the  inner  surface  of  the 
guide  plate  49  opposed  thereto.  An  upward  lug  55 

w  is  centrally  formed  on  the  upper  surface  of  the 
bottom  wall  52  of  each  openable  plate  51.  A  hole  56 
is  formed  in  the  lug  55. 

The  resistant  member  16  is  in  the  form  of  a 
mushroom  and  comprises  a  vertical  stem  61  and  a 

75  horizontal  disklike  head  62  secured  to  the  upper 
end  of  the  stem  61.  The  lower  end  of  the  stem  61  is 
in  the  form  of  a  vertical  plate  formed  with  a  hole 
63.  The  head  62  has  a  central  bore  64  through 
which  the  upper  end  of  the  stem  61  is  inserted.  A 

20  retaining  ring  65  is  fitted  around  the  upward  porjec- 
tion  of  the  stem  61  above  the  head.  The  upper 
surface  of  the  head  62  is  frustoconical. 

The  guide  member  17  comprises  a  tubular  por- 
tion  71  having  the  stem  61  slidably  extending  there- 

25  through,  arms  72  radially  extending  from  the  tubu- 
lar  portion  71  in  a  Y-shaped  arrangement  when 
seen  from  above,  and  an  annular  portion  73  inter- 
connecting  the  outer  ends  of  the  arms  72.  The 
annular  portion  73  is  fixedly  fitted  in  the  clearance 

30  between  the  lower  end  of  the  intermediate  member 
22  and  the  flange  48  inside  the  lower  member  23. 

The  connecting  member  18  comprises  an  upper 
rod  81  and  two  lower  rods  82.  The  upper  rod  81  has 
upper  and  lower  bent  ring  portions  83,  84  at  its 

35  upper  and  lower  ends,  respectively.  Each  of  the 
lower  rods  82  has  upper  and  lower  bent  hook 
portions  85,  86  at  its  upper  and  lower  ends,  re- 
spectively.  The  upper  ring  portion  83  is  passed 
through  the  hole  63  in  the  lower  end  of  the  stem  61. 

40  The  upper  hook  portions  85  of  the  two  lower  rods 
82  are  engaged  with  the  lower  ring  portion  84.  The 
lower  hook  portions  86  of  the  two  lower  rods  82  are 
respectively  engaged  in  the  holes  56  in  the  lugs  55 
on  the  two  plates  51. 

45  The  resilient  member  19  comprises  a  coiled 
compression  spring  which  is  provided  between  the 
tubular  portion  71  of  the  guide  member  17  and  the 
head  62  of  the  resistant  member  16  around  the 
stem  61  thereof.  The  spring  has  such  a  force  as  to 

so  hold  the  damper  15  closed  against  the  gravity  act- 
ing  on  the  damper  15  and  on  the  liquid  within  the 
nozzle  main  body  14. 

Fig.  3  shows  another  embodiment,  in  which  the 
stem  91  of  the  resistant  member  16  has  a  downward 

55  lug  92  formed  with  two  holes  93.  The  connecting 
member  18  of  this  embodiment  comprises  two  up- 
per  rods  94  and  two  lower  rods  95.  Each  upper  rod 
94  has  a  bent  hook  portion  96  at  its  upper  end  and 

cylinder  II  with  a  flanged  nut  29  which  is  screwed 
on  an  externally  threaded  portion  31  at  the  lower 
end  of  the  cylinder  II,  with  the  flange  30  of  the  nut 
29  engaged  with  the  flange  28  from  below.  The 
lower-end  small  diameter  portion  27  has  a  flange 
32  therearound  at  an  intermediate  portion  of  its 
height.  Under  the  flange  32,  the  small  diameter 
portion  27  includes  a  spigot  33  having  a  uniform 
diameter  and  a  smooth-surfaced  outer  periphery. 
An  annular  groove  34  is  formed  in  the  outer  surface 
of  the  spigot  33.  The  intermediate  member  22 
comprises  an  upper-end  small  diameter  portion  36, 
an  intermediate  tapered  portion  37  having  an  in- 
creasing  diameter  downward  and  a  lower-end  large 
diameter  portion  38.  The  small  diameter  portion 
has  a  smooth  inner  surface  and  provides  a  socket 
39  with  the  spigot  33  fitted  therein.  The  small 
diameter  portion  36  is  formed  with  slits  40  opposed 
to  the  annular  groove  34  in  the  spigot  33.  A  retain- 
ing  ring  41  is  fitted  in  the  groove  34  through  the 
slits  40,  whereby  the  spigot  33  is  prevented  from 
slipping  off  from  the  socket  39.  A  rotation  prevent- 
ing  pin  42  is  implanted  through  the  flange  32  of  the 
small  diameter  portion  27  of  the  upper  member  21 
in  the  upper  end  of  the  small  diameter  portion  36 
of  the  intermediate  member  22.  The  lower-end 
small  diameter  portion  27  of  the  upper  member  21 
and  the  upper-end  small  diameter  portion  36  of  the 
intermediate  member  22  provide  the  overall  re- 
duced  diameter  portion  13  of  the  nozzle  main  body 
14.  The  lower-end  large  diameter  portion  38  is 
externally  threaded  as  at  43.  The  lower  member  23 
comprises  a  circular  upper  tubular  portion  45  and  a 
quadrilateral  lower  tubular  portion  46.  The  upper 
tubular  portion  45  is  approximately  equal  in  diam- 
eter  to  the  lower-end  large  diameter  portion  38,  of 
the  intermediate  member  23.  The  upper  tubular 
portion  45  is  internally  threaded  as  at  47  and  has 
screwed  therein  the  externally  threaded  lower  end 
43  of  the  intermediate  member  22,  whereby  the 
lower  member  23  is  joined  to  the  intermediate 
member  22.  With  these  members  thus  joined  to- 
gether,  a  flange  48  on  the  inner  surface  of  the 
circular  tubular  portion  45  is  at  a  small  distance 
away  from  the  lower  end  of  the  intermediate  mem- 
ber  22.  The  lower  tubular  portion  46  has  at  its 
lower  end  a  quadri  lateral  edge  defining  an  open- 
ing.  Two  inverted  trapezoidal  guide  plates  49  op- 
posed  to  each  other  extend  downward  from  two 
opposed  sides  of  the  quadrilateral  edge. 

The  damper  15  comprises  a  pair  of  hingedly 
openable  plates  51  provided  between  the  two  guide 
plates  49.  Each  of  the  openable  plates  51  com- 
prises  a  quadrilateral  bottom  wall  52,  and  a  pair  of 
triangular  side  walls  53  extending  upright  from  the 
opposite  edges  of  the  bottom  wall.  The  bottom  wall 
52  is  secured  at  one  end  thereof  corresponding  to 
the  base  portion  of  the  plate  51  to  a  horizontal  pin 
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length  in  the  tubular  portion  and  a  horizontal  dis- 
klike  head  fixed  to  the  upper  end  of  the  stem,  the 
connecting  member  comprising  an  upper  rod  and 
two  lower  rods,  the  upper  rod  having  bent  ring 

5  portion  at  each  of  its  upper  and  lower  ends,  each 
of  the  lower  rods  having  a  bent  hook  portion  at 
each  of  its  upper  and  lower  ends,  the  upper  bent 
ring  portion  being  passed  through  a  hole  formed  in 
the  lower  end  of  the  stem  of  the  resistant  member, 

w  the  upper  bent  hooked  portions  of  the  two  lower 
rods  being  in  engagement  with  the  lower  bent  ring 
portion,  each  of  the  lower  bent  hook  portions  of  the 
two  lower  rods  being  engaged  in  a  hole  in  an 
upward  lug  provided  centrally  on  the  upper  surface 

15  of  the  bottom  wall  of  each  openable  plate,  the 
resilient  member  being  a  coiled  compression 
spring  provided  between  the  tubular  portion  of  the 
guide  member  and  the  head  of  the  resistant  mem- 
ber  around  the  stem  thereof. 

20  5.  A  liquid  filling  nozzle  as  defined  in  any  one 
of  claims  I  to  3  wherein  a  guide  member  for 
guiding  the  upward  and  downward  movement  of 
the  resistant  member  is  provided  within  the  nozzle 
main  body  below  the  reduced  diameter  portion, 

25  and  the  guide  member  comprises  a  tubular  portion 
in  alignment  with  the  nozzle  main  body,  arms  ex- 
tending  radially  from  the  tubular  portion  and  an 
annular  portion  secured  to  the  inner  surface  of  the 
nozzle  main  body  and  interconnecting  the  outer 

30  ends  of  the  arms,  the  resistant  member  being  in 
the  form  of  a  mushroom  and  comprising  a  vertical 
stem  slidably  fitted  at  an  intermediate  portion  of  its 
length  in  the  tubular  portion  and  a  horizontal  dis- 
klike  head  fixed  to  the  upper  end  of  the  stem,  the 

35  connecting  member  comprising  two  upper  rods 
and  two  lower  rods,  each  of  the  upper  rods  having 
a  bent  hook  portion  at  its  upper  end  and  a  bent 
ring  portion  at  its  lower  end,  the  bent  hook  portions 
of  the  two  upper  rods  being  respectively  engaged 

40  in  two  holes  in  a  downward  lug  provided  at  the 
lower  end  of  the  stem  of  the  resistant  member, 
each  of  the  two  lower  rods  being  in  the  form  of  a 
ring  and  being  passed  through  a  hole  in  an  upward 
lug  provided  centrally  on  the  upper  surface  of  the 

45  bottom  wall  of  each  openable  plate  and  through  the 
bent  ring  portion  of  each  upper  rod,  the  resilient 
member  being  a  coiled  compression  spring  pro- 
vided  between  the  tubular  portion  of  the  guide 
member  and  the  head  of  the  resistant  member 

so  around  the  stem  thereof. 

a  bent  ring  portion  97  at  its  lower  end.  The  hook 
portions  96  of  the  two  upper  rods  95  are  engaged 
respectively  in  the  two  holes  93  in  the  lug  92  at  the 
lower  end  of  the  stem  91.  Each  of  the  two  lower 
rods  95  is  in  the  form  of  an  annular  ring  in  its 
entirety.  The  rod  95  is  passed  through  the  hole  56 
of  the  corresponding  openable  plate  51  and  the  ring 
portion  97  of  the  corresponding  upper  rod  94. 

Claims 

1.  A  liquid  filling  nozzle  comprising; 
a  vertical  tubular  nozzle  main  body  having  a  re- 
duced  diameter  portion  at  an  intermediate  portion 
of  its  height, 
a  damper  attached  to  the  lower  end  of  the  nozzle 
main  body  and  pivotally  movable  upward  and 
downward, 
a  resistant  member  extending  within  the  nozzle 

@  main  body  from  the  reduced  diameter  portion  to  a 
portion  therebelow  and  movable  upward  and  down- 
ward  for  acting  against  a  liquid  flowing  downward, 
a  member  connecting  free  ends  of  the  damper  to 
the  resistant  member,  and 
a  resilient  member  biasing  the  resistant  member 
upward. 

2.  A  liquid  filling  nozzle  as  defined  in  claim  I 
wherein  the  nozzle  main  body  has  at  its  lower  end 
a  quadrilateral  edge  defining  an  opening,  a  pair  of 
opposed  guide  plates  extending  downward  from 
two  opposed  sides  of  the  quadrilateral  edge,  the 
damper  comprising  a  pair  of  hinged  openable 
plates  provided  between  the  the  pair  of  guide 
plates. 

3.  A  liquid  filling  nozzle  as  defined  in  claim  2 
wherein  each  of  the  openable  plates  comprises  a 
quadrilateral  bottom  wall  and  a  pair  of  triangular 
side  walls  extending  upright  from  opposite  side 
edges  of  the  bottom  wall,  the  bottom  walls  of  the 
two  openable  plates  being  V-shaped  in  cross  sec- 
tion  when  the  two  openable  plates  are  closed,  the 
outer  surface  of  each  side  wall  of  the  openable 
plate  being  slidably  in  contact  with  the  inner  sur- 
face  of  the  guide  plate  opposed  thereto. 

4.  A  liquid  filling  nozzle  as  defined  in  any  one 
of  claims  I  to  3  wherein  a  guide  member  for 
guiding  the  upward  and  downward  movement  of 
the  resistant  member  is  povided  within  the  nozzle 
main  body  below  the  reduced  diameter  portion, 
and  the  guide  member  comprises  a  tubular  portion 
in  alignment  with  the  nozzle  main  body,  arms  ex- 
tending  radially  from  the  tubular  portion  and  an 
annular  portion  secured  to  the  inner  surface  of  the 
nozzle  main  body  and  interconnecting  the  outer 
ends  of  the  arms,  the  resistant  member  being  in 
the  form  of  a  mushroom  and  comprising  a  vertical 
stem  slidably  fitted  at  an  intermediate  portion  of  its 

55 



0  275  569 

11 

1 2  

F I G . 1  
5 2 . 5 1 1 5  



0  275  569 

11 

)  

( T  

x ^ ?  

f f ^ -  
-41 

51 



0  275  569 

6 2 -  

51 
51 

5 2  

F I G . 3  


	bibliography
	description
	claims
	drawings

