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©  Filling  machine  with  device  for  stopcock  emptying  and  sterilizing. 

©  A  filling  machine  equipped  with  a  device  for 
stopcock  emptying  and  sterilizing,  in  particular  in  the 
field  of  liquid-state  alimentary  products  filling,  in 
which,  inside  the  framework,  beside  the  usual  de- 
vices  for  filling  the  containers  and  moving  them,  a 
device  is  provided  which,  automatically  and  simulta- 
neously,  opens  the  stopcock  ducts  in  order  to  allow 
steam,  or  another  sterilizer  agent,  to  flow  through. 

Such  a  device  is  essentially  constituted  by  a 
crown  gear  (11)  used  in  order  to  automatically  regu- 
late  the  liquid  level  inside  the  containers  to  be  filled, 
which  crown  gear  is  suitably  shifted  in  the  vertical 
direction  in  such  a  way  that  it  gets  engaged  with 
studs  (25)  integral  with  each  stopcock,  thus  causing 
the  ducts  of  said  stopcocks  to  open. 
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The  present  invention  relates  to  a  filling  ma- 
chine  equipped  with  a  device  for  stopcock  emp- 
tying  and  sterilizing,  for  use  in  particular  in  the  field 
of  liquid-state  alimentary  products  filling. 

In  the  sector  of  this  kind  of  filling  machines, 
one  of  the  most  serious  problems  certainly  is  the 
problem  of  sterilization  of  all  ducts  guiding  the 
liquid  to  the  interior  of  the  containers,  which  may 
be  bottles  or  other  kinds  of  containers. 

The  sterilization  operation  requires  the  opening 
of  the  filling  stopcocks,  which  is  carried  out  at 
present  in  manual  way,  by  individually  operating  on 
each  stopcock  through  purposely  provided  devices 
for  keeping  said  stopcocks  open.  Such  devices  are 
essentially  constituted  by  a  hook,  installed  on  each 
stopcock,  which  gets  engaged  by  a  stud:  in  that 
way,  the  nozzle  of  the  stopcock  is  raised  with  an 
opening  being  left  free,  from  which  the  sterilizer 
agent  fed  to  the  stopcock  can  be  drained,  thus 
circulating  through  all  of  the  portions  of  the  filling 
machine  through  which  the  liquid  alimentary  prod- 
uct  flows. 

Such  devices  display  the  drawback  that  they 
require  a  considerable  time  waste,  because  the 
operator  must  act  on  each  individual  stopcock  dur- 
ing  both  the  steps  of  stopcock  opening  and  subse- 
quent  closing  --which  time  waste  proportionally  in- 
creases  with  increasing  sizes  of  the  machine  on 
which  said  stopcocks  are  installed:  filling  machines 
exist,  which  are  even  equipped  with  more  than  100 
stopcocks  each;  the  burdensomeness  of  such  a 
manual  operation  of  this  extent  is  hence  evident. 

A  purpose  of  the  present  invention  is  of  obviat- 
ing  the  disadvantages  of  the  known  art  as  cited 
hereinabove,  by  providing  a  filling  machine 
equipped  with  a  device  for  automatically  and  si- 
multaneously  opening  all  the  stopcocks,  so  that 
they  can  be  totally  emptied  and  through  them  a 
sterilizer  agent,  usually  steam,  can  be  circulated. 

Another  purpose  of  the  invention  disclosed  in 
the  present  application  is  of  providing  a  machine 
equipped  with  a  simply  made  device  which  can  be 
easily  installed  independently  from  the  number  of 
stopcocks  the  filling  machine  is  equipped  with. 

In  order  to  achieve  such  purposes,  a  filling 
machine  was  provided  which  is  equipped  with  a 
stopcock  emptying  and  sterilizing  device,  for  use, 
in  particular,  in  the  field  of  liquid-state  alimentary 
products  filling,  which  machine  comprises  a  frame- 
work  with  an  opening  for  feeding  the  containers  to 
be  filled,  a  conveyor  means  for  conveying  said 
containers  into  said  opening,  an  opening  for  evacu- 
ating  the  filled  containers,  a  tank  connected  with  at 
least  one  filling  stopcock,  and  a  crown  gear  inter- 
acting  with  a  pinion  gear  integral  with  said  stop- 
cock,  which  filling  machine  is  characterized  in  that 
said  crown  gear  is  kept  hanging  by  at  least  three 
actuator  elements  which  cause  said  crown  gear  to 

reciprocate  in  the  vertical  direction,  said  crown 
gear  coming  into  contact,  during  the  upwards 
stroke  of  said  vertical  reciprocating  motion,  with  a 
stud  installed  integral  with  said  stopcock  of  said 

5  filling  machine. 
Notwithstanding  its  vertical  shifts,  said  crown 

gear  remains  always  into  engagement  with  said 
pinion  gears  integral  with  said  filling  stopcocks. 

The  structural  and  functional  features  and  the 
io  advantages  of  a  device  according  to  the  present 

invention  will  be  better  understood  from  the  follow- 
ing  disclosure  made  by  referring  to  the  accom- 
panying  schematic  drawings  in  which: 

Figure  1  shows  an  exemplary  form  of  practical 
75  embodiment  of  a  machine  according  to  the 

present  invention; 
Figure  2  shows  in  particular  a  coupling  between 
the  inner  crown  gear  and  the  stud  of  a  stopcock 
when  the  latter  is  in  its  open  position;  and 

20  Figure  3  shows  the  same  detail  of  Figure  2, 
when  said  stopcock  is  closed. 

Referring  to  Figure  1,  with  10  an  exemplary 
form  of  practical  embodiment  is  generally  indi- 
cated,  of  a  filling  machine  equipped  with  a  device 

25  according  to  the  present  invention,  which  device  is 
applied  to  the  well-known  devices  for  the  simulta- 
neous  regulation  of  the  stopcocks  used  in  order  to 
obtain  the  desired  filling  level.  A  crown  gear  11 
positively  acts  on  a  pinion  gear  12  stably  installed 

30  on  each  stopcock  13,  installed  on  the  bottom  of  a 
tank  14  from  which  said  stopcock  enables  the 
liquid  alimentary  product,  or  the  sterilizer  product, 
to  be  drawn.  Such  a  crown  gear,  by  being  man- 
ually  actuated,  for  instance  by  means  of  a  per- 

35  pendicular  control  handle  15,  or  another  purposely 
provided  device,  causes  the  pinion  gear  12  integral 
with  the  filling  stopcock  13  to  revolve,  causing  the 
tightly  sealing  gasket  sliding  along  the  liquid  inlet 
nozzle  to  be  lifted  or  lowered,  thus  automatically, 

40  and  simultaneously,  regulating  the  level  of  the  liq- 
uid  inside  all  of  the  containers  which  are  being 
filled  by  all  of  the  stopcocks  of  the  filling  machine 
in  question. 

Now,  when  the  filled  container  gets  disen- 
45  gaged,  the  stopcock  is  automatically  closed  and 

therefore,  for  the  sterilization  operation,  the  stop- 
cocks  have  to  be  opened  in  order  to  make  it 
possible  the  sterilizer  agent  to  flow  through  them. 

In  order  to  attain  such  a  result,  the  crown  gear 
50  11,  referring  to  Figure  2,  is  supported  by  at  least 

three  actuator  means  suitable  for  transmitting  to  it  a 
vertical  translational  movement  ~  with  said  actu- 
ators  being,  for  example,  hydraulic  or  pneumatic 
cylinders.  The  crown  gear  11  is  caused  to  shift 

55  upwards  by  means  of  a  thrust  element  16  integral 
with  a  rod  17  which,  in  its  turn,  receives  a  vertical 
thrust  by  being  integral  with  a  piston  18.  Such  a 
piston  can  slide  inside  a  cylindrical  seat  constituted 
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by  the  assembly  of  a  base  element  19,  a  cylin- 
drical  element  20  and  a  top  sealing  element  21. 

Such  elements  are  stably  constrained  to  each 
other  by  means  of  suitable  screws  22.  The  ele- 
ments  19  and  21  are  provided  with  connection 
fittings  23  and  24  respectively,  for  a  hydraulic  or 
pneumatic  actuator  means.  As  it  can  be  clearly 
seen,  the  crown  gear  remains  always  inmeshed 
with  each  pionion  gear  12.  In  the  example  depicted 
in  Figure  1,  the  crown  gear  11  is  internal,  but 
examples  of  practical  embodiments  of  these  filling 
machines  exist,  in  which  such  a  cronw  gear  is 
external  to  an  ideal  circumference  along  which  the 
stopcocks  are  arranged. 

When  a  sterilization  operation  becomes  neces- 
sary,  for  example  immediately  before  a  filling  cycle 
is  started,  these  cylinders  are  actuated  and  lift  the 
crown  gear  11.  During  its  upwards  stroke,  said 
crown  gear  11  comes  into  contact  with  a  stud  25 
each  stopcock  is  provided  with,  and  which  is  stably 
constrained  to  said  stopcock,  by  being  situated 
above  the  stud  12.  Upon  said  contact,  said  stud  is 
lifted  and  causes  the  opening  of  the  nozzle  26  of 
the  relevant  stopcock,  thus  enabling  the  sterilizer 
product  to  escape. 

When  the  actuator  means  are  de-energized, 
the  crown  gear  returns  back  to  its  resting  position, 
the  contact  between  the  crown  gear  and  the  studs 
gets  lost,  the  stopcocks  are  closed  again,  and  a 
filling  cycle  can  be  started. 

The  considerable  saving  in  time  is  evident, 
which  can  be  attained  by  adopting  such  a  device, 
which  shows  the  advantage  that  the  crown  gear 
and  the  pinions  which  regulate  the  container  filling 
level,  are  kept  always  inmeshed  with  each  other, 
with  no  changes  consequently  ooccurring  in  said 
filling  level  during  the  whole  sterilization  operation. 

Another  advantage  is  that  the  crown  gear  may 
be  both  internal  and  external  to  the  filling  stop- 
cocks.  This  feature  gives  the  designer  more  free- 
dom  in  the  arrangement  of  the  components  which 
characterize  such  a  kind  of  filling  machine,  in  view 
of  the  optimization  of  the  encumbrances.  In  that 
case,  as  regards  the  stopcocks,  the  only  envisaged 
change  concerns  the  radial  position  of  the  stud  on 
each  stopcock  ~  no  other  changes  are  contem- 
plated. 

The  present  invention  was  disclosed  for  merely 
illustrative,  non-limitative  purposes,  and  it  must  be 
understood  that  modifications  and  variants  supplied 
by  those  skilled  in  the  art  may  in  any  case  be 
encompassed  by  the  scope  of  protection  of  the 
same  finding. 

Claims 

1.  Filling  machine  equipped  with  a  stopcock  emp- 
tying  and  sterilizing  device,  for  use,  in  particu- 

lar,  in  the  field  of  liquid-state  alimentary  pro- 
ducts  filling,  which  filling  machine  comprises  a 
framework  with  an  opening  for  feeding  the 
containers  to  be  filled,  a  conveyor  means  for 

5  conveying  said  containers  into  said  opening, 
an  opening  for  evacuating  the  filled  containers, 
a  tank  connected  with  at  least  one  filling  stop- 
cock,  and  a  crown  gear  interacting  with  a  pin- 
ion  gear  integral  with  said  stopcock,  which 

io  filling  machine  is  characterized  in  that  said 
crown  gear  is  kept  hanging  by  at  least  three 
actuator  elements  which  cause  said  crown 
gear  to  reciprocate  in  the  vertical  direction, 
said  crown  gear  coming  into  contact,  during 

is  the  upwards  strokes  of  said  vertical  reciprocat- 
ing  motions,  with  a  stud  installed  integral  with 
said  stopcock  of  said  filling  machine. 

2.  Filling  machine  according  to  claim  1,  char- 
20  acterized  in  that  said  actuator  elements  are 

pneumatic  cylinders. 

3.  Filling  machine  according  to  claim  1,  char- 
acterized  in  that  said  actuator  elements  are 

25  hydraulic  cylinders. 

4.  Filling  machine  according  to  claim  1,  char- 
acterized  in  that  said  crown  gear  is  always  into 
engagement  with  said  pinion  gear  integral  with 

30  said  filling  stopcock. 

5.  Filling  machine  according  to  claim  1,  char- 
acterized  in  that  said  stud  installed  integral 
with  said  filling  stopcock  is  situated  above  said 

35  pinion  gear  interacting  with  said  crown  gear. 

6.  Filling  machine  according  to  claim  1,  char- 
acterized  in  that  said  crown  gear  is  internal  to 
said  filling  stopcocks. 

40 
7.  Filling  machine  according  to  claim  1,  char- 

acterized  in  that  said  crown  gear  is  external  to 
said  filling  stopcocks. 
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