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Description 

This  invention  relates  to  an  apparatus  for  quan- 
titatively  providing  material  which  may  be  used  as 
a  filling  for  a  food  product  including,  for  instance,  a 
sponge  cake  such  as  a  Madeleine  cake,  and  par- 
ticularly  but  not  exclusively  relates  to  an  apparatus 
for  providing  a  uniform  amount  of  low-fluidity  food 
material  on  a  highly  fluid  or  soft  material  such  as  a 
material  for  a  sponge  cake. 

A  process  for  producing  a  sponge  cake  such 
as  a  Madeleine  cake  generally  comprises  the  steps 
of  applying  a  mixture  of  material  of  high  fluidity  that 
contains  sugar,  flour,  egg  or  the  like,  into  a  cup 
made  of  paper  or  aluminum  foil,  or  a  recess  pro- 
vided  on  a  baking  pan,  and  baking  it.  Nowadays, 
various  new  types  of  confectionery  and  other  pro- 
ducts  have  been  developed  using  similar  pro- 
cesses,  to  produce  tasty  and  rich  confectionery  or 
snacks.  Such  a  sponge  cake  is  produced  to  include 
a  filling  material.  Such  a  material  comprises  a  less 
fluid  material  and  a  material  containing  solids  or 
lumps  of  materials  such  as  chestnuts,  nuts,  dried 
fruits  mixed  in  bean  jam,  or  chopped  ham,  eggs, 
and  vegetables  mixed  in  tomato  sauce. 

To  produce  such  a  food  product  automatically, 
an  apparatus  for  supplying  an  amount  of  the  filling 
material  to  a  fluid  material  in  a  cup  or  a  recess  in  a 
baking  sheet  is  required.  Then  the  fluid  material  is 
again  applied  over  the  filling  material  to  encrust  it. 

In  prior  art,  a  filling  material  is  provided  from  a 
hopper  or  extruder.  To  provide  the  same  amount  of 
a  filling  material,  the  outlet  port  of  the  hopper  or 
extruder  is  controllably  opened  and  closed.  How- 
ever,  if  the  filling  material  is  a  less  fluid  material 
and/or  contains  solids  or  lumps  of  materials,  it  is 
difficult  to  quantitatively  supply  such  a  material 
because  it  often  clogs  an  outlet  port  or  passes 
through  it  in  irregular  quantities.  Moreover,  a  ma- 
terial  containing  solids  or  lumps  tends  to  produce 
uneven  gaps  in  it,  so  that  air  is  entrapped.  The 
density  of  the  material  in  a  hopper  is  not  uniform. 
Thus  the  amount  of  the  material  supplied  from  the 
hopper  per  unit  time  is  greatly  variable. 

U.S.  Patent  No.  4,669,967,  issued  June  2, 
1987,  assigned  to  the  assignee  of  this  application, 
discloses  an  apparatus  for  quantitatively  extruding 
food  materials.  This  apparatus  is  especially  suitable 
for  supplying  a  uniform  amount  of  food  material 
that  contains  solids.  In  the  apparatus  a  food  ma- 
terial  is  temporarily  enclosed  in  a  chamber  to  form 
a  cylindrical  body,  and  then  extruded  via  a  nozzle 
into  bread.  The  apparatus  is  highly  advantageous 
in  providing  a  uniform  amount  of  a  less  fluid  ma- 
terial,  such  as  a  material  containing  solids,  to  bread 
or  confectionery. 

However,  since  such  a  filling  is  supplied  from  a 
nozzle,  the  apparatus  of  the  prior  art  is  not  suitable 

for  providing  a  filling  shaped  into  a  solid  or  cohe- 
sive  form  and  placing  it  at  a  proper  position  on  a 
soft  or  highly  fluid  material  for  an  outer  layer  of  a 
sponge  cake  held  in  a  cup  or  a  recess  on  a  baking 

5  pan.  Where  a  filling  is  encrusted  in  a  sponge  cake, 
it  should  be  shaped  into  a  solid  or  cohesive  form 
and  should  retain  its  shape  on  the  fluid  material 
because  the  form  of  the  filling  tends  to  affect  the 
shape  of  the  finished  product.  However,  the  ma- 

io  terial  is  readily  deformed  or  broken  during  the 
operation.  In  the  apparatus  of  the  prior  art  the 
material  is  always  shaped  into  a  cyclindrical  form. 
Moreover,  when  it  is  supplied  onto  such  a  highly 
fluid  material  via  a  nozzle,  the  cylindrical  form  is 

75  broken  and  cannot  remain  as  it  is. 
There  has  been  no  automated  apparatus  for 

quantitatively  supplying  such  a  filling  onto  a  highly 
fluid  or  soft  material  in  the  prior  art.  Thus  the 
process  for  quantitatively  supplying  such  a  filling 

20  onto  a  highly  fluid  material  had  to  be  accomplished 
manually. 

US-A-1  327  806  discloses  an  arrangement  in 
which  a  hopper  is  arranged  above  a  mold.  Material 
from  the  hopper  is  pushed  downwardly  into  the 

25  mold.  The  mold  is  then  moved  sideways  to  an 
ejector  which  ejects  material  from  the  mold. 

US-A-4113415  discloses  an  apparatus  for 
quantitatively  providing  food  material  comprising: 

a)  a  hopper, 
30  b)  propelling  means  disposed  in  said  hopper  for 

causing  said  material  to  move  below  said  hop- 
per, 
c)  a  chamber  comprising  a  passage  for  said 
material  communicating  with  said  hopper  and 

35  having  an  opening,  said  chamber  being  ar- 
ranged  below  said  hopper, 
d)  pushing  means  provided  in  said  chamber  for 
pushing  said  material  out  of  said  passage  via 
said  opening,  said  pushing  means  being  mov- 

40  able  in  a  horizontal  direction, 
e)  a  plate  member  having  at  least  one  mold,  and 
f)  ejecting  means  for  ejecting  said  material  from 
said  mold. 
The  present  invention  is  characterised  in  that 

45  g)  the  plate  member  is  slidable  between  a  first 
position,  where  said  mold  is  positioned  under 
said  opening  in  alignment  therewith,  and  a  sec- 
ond  position,  where  said  mold  is  positioned  ad- 
jacent  said  ejecting  means,  and  that 

50  h)  said  opening  of  said  chamber  directly  com- 
municates  with  the  mold  opening  of  said  plate 
member  when  said  plate  member  is  in  said  first 
position  such  that  horizontal  movement  of  the 
pushing  means  pushes  said  material  into  said 

55  mold. 
According  to  a  second  aspect  of  the  invention, 

there  is  provided  a  method  for  quantatively  provid- 
ing  food  material  comprising  the  steps  of: 
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a)  introducing  said  material  from  a  hopper  into  a 
chamber  arranged  below  the  hopper  and  having 
an  opening, 
b)  compacting  a  selected  amount  of  material 
into  a  mold, 
c)  ejecting  said  material  from  said  mold, 

characterised  in  that  said  selected  amount  of 
material  is  pushed  by  a  horizontal  movement  of 
pushing  means  out  of  the  opening  of  the  chamber 
into  the  mold  which  is  arranged  below  the  opening 
of  the  chamber,  so  as  to  compact  said  material. 

In  the  apparatus  of  this  invention,  the  food 
material  contained  in  the  hopper  is  moved  into  the 
chamber  by  the  propelling  means  and  pushed  into 
the  mold  provided  in  a  plate  member  to  shape  it 
into  a  solid  or  cohesive  form.  Then,  the  material 
shaped  into  the  form  defined  by  the  mold  is  eject- 
ed  and  may  be  placed  on  a  highly  fluid  material  for 
a  food  such  as  a  sponge  cake.  Since  each  piece  of 
material  shaped  into  a  specific  form  has  the  same 
volume  and  density  it  can  be  said  that  the  appara- 
tus  and  method  of  this  invention  can  precisely 
measure  the  amount  of  each  piece  of  material  and 
divide  it  from  the  mass  of  the  material  in  the 
hopper. 

This  is  true  even  if  the  food  material  is  highly 
viscous. 

Further,  since  the  ejecting  means  comprises  an 
air  jet  in  a  preferred  embodiment,  it  ejects  the 
material  from  the  mold  without  contacting  it.  There- 
fore,  the  material  shaped  into  a  solid  or  cohesive 
form  cannot  be  deformed  or  damaged. 

A  preferred  embodiment  of  the  invention  will 
now  be  described  by  way  of  example  and  with 
reference  to  the  accompanying  drawings,  in  which:- 

Fig.  1  shows  a  cross-sectional  view  of  the  ap- 
paratus  of  a  preferred  embodiment  of  the 
present  invention. 
Fig.  2  shows  an  enlarged  cross-sectional  view  of 
the  ejecting  means  (40)  in  the  apparatus  of  Fig. 
1. 
Figs.  3  to  4  show  the  operation  of  the  pushing 
blades.  Roots  blades,  piston  and  plate  member 
in  the  apparatus  of  Fig.  1. 

Referring  to  Fig.  1,  the  apparatus  for  quantita- 
tively  providing  food  material  of  a  preferred  em- 
bodiment  of  this  invention  (1)  is  shown. 

The  apparatus  (1)  comprises  a  hopper  (10),  an 
enclosure  defining  a  cylindrical  chamber  (20),  a 
plate  member  (30)  and  an  air  cylinder  assembly 
(40).  The  apparatus  (1)  is  arranged  above  a  baking 
pan  (5)  on  a  conveyor  (not  shown),  which  receives 
the  food  material  supplied  from  the  apparatus  (1) 
on  a  fluid  material  held  in  its  recess  (6)  provided  on 
the  baking  pan,  and  conveys  it  to  a  next  station.  To 
simplify  the  drawing,  only  one  recess  is  shown  in 
Fig.  1;  however,  many  recesses  are  provided  at 
selected  intervals  on  the  baking  pan  (5). 

As  shown  in  Fig.  1,  a  pair  of  pushing  blades 
(12,  12a)  is  mounted  to  the  hopper  (10),  adjacent 
the  upper  opening  (2)  thereof,  and  a  pair  of  Roots 
blades  (15,  15a)  are  disposed  in  the  lower  part  of 

5  the  hopper  (10),  near  the  exit  opening  (3)  at  its 
bottom. 

The  pushing  blades  (12,  12a)  are  provided  for 
pushing  the  food  material  supplied  from  the  upper 
opening  (2)  downward  to  the  Roots  blades  (15, 

io  15a).  In  this  embodiment,  each  of  the  pushing 
blades  (12,  12a)  is  like  a  fan  in  cross-section,  but  it 
can  take  any  shape  suitable  for  pushing  and  mov- 
ing  the  material.  The  pivot  points  of  the  blades  (12, 
12a)  are  connected  to  horizontal  shafts  (13,  13a) 

is  mounted  on  the  walls  of  the  hopper  (10).  The 
shafts  (13,  13a)  rotate  alternately  to  pivotally  swing 
the  pushing  blades  (12,  12a)  so  that  the  food 
material  adjacent  the  pushing  blades  (12,  12a) 
moves  downward  to  the  Roots  blades  (15,  15a). 

20  The  pair  of  Roots  blades  (15,  15a)  are  dis- 
posed  to  provide  a  narrow  space  (18)  between 
them  and  the  exit  opening  (3).  Both  Roots  blades 
(15,  15a)  have  the  same  type  of  rotating  blades 
and  their  axes  are  mounted  on  driven  shafts  (16, 

25  16a)  supported  on  the  walls  of  the  hopper  (10).  The 
shafts  (16,  16a)  rotate  the  right  blade  (15)  in  Fig.  1 
clockwise  as  indicated  by  an  arrow  a  and  the  left 
blade  (15a)  counterclockwise  as  indicated  by  an 
arrow  a\  at  the  same  speed  and  in  such  a  manner 

30  that  they  do  not  collide  with  each  other. 
Therefore,  the  material  progresses  through 

spaces  (9,  9a)  between  the  Roots  blades  (15,  15a) 
and  the  side  walls  (11)  and  then  into  the  narrower 
space  (18)  adjacent  the  bottom  of  the  hopper  (10). 

35  As  shown  in  Fig.  1,  in  this  preferred  embodiment, 
the  Roots  blades  (15,  15a)  are  arranged  to  provide 
a  space  (17)  between  them.  Thus,  through  the 
space  (17),  air  introduced  with  the  material  can  go 
out  and  the  material  can  go  back  into  the  open 

40  space  above  the  Roots  blades  (15,  15a)  when  too 
much  material  is  supplied  to  the  narrower  space 
(18).  Therefore,  the  pressure  in  the  space  (18)  is 
properly  adjusted  and  the  density  of  the  material 
becomes  uniform  throughout  the  narrower  space. 

45  Beneath  the  hopper  (10),  the  cylindrical  cham- 
ber  (20)  in  which  a  piston  (21)  is  disposed  is 
horizontally  positioned.  The  cylindrical  chamber 
(20)  communicates  with  the  hopper  (10)  via  the  exit 
opening  (3).  The  chamber  (20)  has  an  outlet  open- 

so  ing  (26)  at  its  bottom.  The  outlet  opening  (26)  is 
positioned  in  alignment  with  the  exit  opening  (3)  to 
provide  a  passage  for  the  material.  The  piston  (21) 
has  a  slope  (21a)  on  the  front  end  starting  from  a 
point  near  the  ceiling  of  the  chamber  (20)  and 

55  receding  away  from  the  passage  of  the  material  as 
shown  in  Fig.  1.  Thus,  when  the  piston  (21)  is  in  its 
forward  stroke,  the  material  in  the  passage  is  urged 
by  the  slope  (21a)  to  progress  in  the  directon  of 

3 
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the  outlet  opening  (26).  The  other  end  of  the  piston 
(21)  is  connected  to  a  rod  (22)  which  is  connected 
to  a  sleeve  (22a)  partially  surrounding  a  shaft  (23). 
The  shaft  (23)  is  connected  to  a  driven  shaft  (25) 
via  an  arm  (24,  not  shown).  Thus  the  shaft  (25) 
rotates  to  swing  the  arm  (24),  causing  the  shaft  (23) 
to  swing.  Since  the  shaft  (23)  slidably  engages  the 
sleeve  (22a),  the  piston  (21)  slidably  moves  along 
the  inner  surface  of  the  cylindrical  chamber  (20)  as 
indicated  by  an  arrow  b. 

Beneath  the  cylindrical  chamber  (20),  the  plate 
member  (30)  having  a  mold  opening  (31)  is  posi- 
tioned  on,  and  slidably  engages,  a  guide  frame  (33) 
so  that  the  outlet  opening  (26)  and  the  mold  open- 
ing  (31)  are  in  alignment  with  each  other  when  the 
plate  member  (30)  is  positioned  to  receive  the 
material  from  the  cylinder  (20).  One  end  of  the 
plate  member  (30)  is  connected  to  a  drive  means 
similar  to  the  driven  shaft  (25)  and  the  arm  (24),  so 
that  the  plate  member  (30)  slidably  moves  along 
the  guide  frame  (33).  Such  a  drive  means  is  con- 
ventional  and  thus  not  shown  in  Fig.  1. 

Adjacent  the  cylindrical  chamber  (20)  and  the 
plate  member  (30),  an  ejecting  means  (40)  is  posi- 
tioned.  The  ejecting  means  (40)  is  connected  to  a 
raising  and  lowering  means  (47)  of  a  convlentional 
structure  to  raise  and  lower  the  outer  cylinder  (44) 
of  the  ejecting  means  (40).  The  outer  cylinder  (44) 
is  arranged  to  be  lowered  when  the  mold  opening 
(31)  of  the  plate  member  (30)  carrying  the  material 
inside  is  positioned  right  beneath  the  ejecting 
means,  and  is  raised  when  the  plate  (30)  is  re- 
tracted. 

As  shown  in  Fig.  2,  the  ejecting  means  (40)  is 
an  air  cylinder  assembly  which  comprises  an  inner 
cylinder  (42)  with  a  through  hole  (43),  an  outer 
cylinder  (44)  with  air  blow  slits  (45)  and  slidably 
movable  along  the  inner  cylinder  (42),  and  an  air 
supply  tube  (50)  connected  to  a  pump  (not  shown). 

In  this  air  cylinder  assembly  (40),  air  provided 
from  the  pump  flows  through  the  through  hole  (43) 
to  the  space  between  the  inner  and  outer  cylinders 
(42,  44).  By  lowering  the  outer  cylinder  along  the 
inner  cylinder  (42)  mounted  on  the  enclosure  defin- 
ing  the  chamber  (20),  the  front  end  with  air  blow 
slits  (45)  approaches  the  mold  opening.  As  shown 
in  Fig.  2  the  air  jet  is  directed  to  the  material  (2)  in 
said  mold  opening  (31),  and  pushes  the  material 
(2)  out  of  the  mold  opening  (31).  When  the  ejecting 
means  (40)  ejects  the  material  (2),  the  front  end 
with  air  blow  slits  (45)  of  the  outer  cylinder  (44) 
penetrates  the  mold  opening  (31)  while  maintaining 
a  space  (46)  between  the  front  end  and  the  ma- 
terial  (2).  Since  the  space  (46)  provides  an  air 
cushion,  the  material  (2)  shaped  into  a  solid  or 
cohesive  form  defined  by  the  mold  opening  (31) 
cannot  be  harmed.  Further,  since  the  material  does 
not  contact  the  front  end,  no  part  of  the  material 

can  adhere  to  the  front  end.  Therefore,  the  material 
is  properly  ejected  from  the  opening  (31)  and 
drops  onto  the  highly  fluid  material  (7)  in  a  recess 
on  a  pan  (5)  transferred  by  a  conveyor  (not  shown). 

5  By  reference  to  Figs.  3  through  6,  the  opera- 
tion  of  the  apparatus  (1)  will  now  be  discussed. 

As  shown  in  Fig.  3,  at  the  beginning  of  the 
operation  the  cylindrical  chamber  (20)  is  filled  with 
the  material  which  is  pushed  to  the  Roots  blades 

io  (15,  15a)  by  the  pushing  blades  (12,  12a)  and  then 
propelled  into  the  cylindrical  chamber  (20)  through 
the  narrower  space  (18)  as  indicated  by  arrows  c 
by  the  rotation  of  the  Roots  blades  (15,  15a)  and 
the  retraction  of  the  piston  (21). 

is  When  the  piston  (21)  advances  in  the  cylin- 
drical  chamber  (20)  as  indicated  by  an  arrow  d,  the 
material  is  pushed  into  the  mold  opening  (31) 
through  the  outlet  opening  (26).  The  piston  (21) 
stops  when  the  pressure  in  the  cylindrical  chamber 

20  (20)  reaches  a  preselected  value.  The  motion  of 
the  piston  is  controlled  by  a  sensor  (not  shown). 

When  the  sensor  detects  the  stopping  of  the 
piston  (21),  a  signal  is  transmitted  to  the  driver 
means  for  the  plate  member  (30)  so  that  the  plate 

25  member  (30)  is  moved  in  the  direciton  of  an  arrow 
e  in  Fig.  4,  until  the  material  (2)  in  the  mold 
opening  (31)  is  positioned  right  beneath  the  ejec- 
ting  means  (40).  The  ejecting  means  (40)  is  ac- 
tivated  to  provide  an  air  jet  against  the  material  (2) 

30  while  the  outer  cylinder  (44)  of  the  ejecting  means 
(40)  is  lowered  to  approach  the  material  (2).  As 
shown  in  Fig.  4,  the  front  end  of  the  outer  cylinder 
(44)  penetrates  the  mold  opening  (31)  and  the 
material  (2)  is  completely  pushed  out  of  the  mold 

35  opening  (31).  When  this  movement  is  carried  out, 
the  pan  (5)  having  a  recess  in  which  a  fluid  ma- 
terial  for  a  sponge  cake  (7)  is  held  positioned  right 
beneath  the  ejecting  means  (40)  and  the  mold 
opening  (31).  Thus  the  material  (2)  dropping  from 

40  the  mold  opening  (31)  is  received  on  the  fluid 
material  (7)  in  the  recess  of  the  pan  (5). 

While  the  ejecting  step  is  carried  out,  the  pis- 
ton  (21)  begins  to  retreat.  Then  the  material  in- 
troduction  process  begins.  During  the  operation, 

45  the  pushing  blades  (12,  12a)  are  alternatively 
moved  to  push  the  material  toward  the  Roots 
blades  (15,  15a),  and  then  the  material  is  intro- 
duced  into  the  narrower  space  (18)  in  the  hopper 
(10)  by  the  rotation  of  the  Roots  blades  (15,  15a). 

50  Since  the  piston  (21)  retracts  in  the  direction  as 
indicated  by  an  arrow  f  to  reduce  the  pressure  in 
the  cylindrical  chamber  (20),  the  material  is  intro- 
duced  into  it  via  the  outlet  opening  (3),  as  shown  in 
Fig.  5.  In  the  apparatus  (1),  the  Roots  blades  (15, 

55  15a)  and  the  pushing  blades  (12,  12a)  cooperate  so 
that  the  material  is  repeatedly  pushed  toward  the 
Roots  blades  and  introduced  into  the  narrower 
space  (18). 

4 
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As  shown  in  Fig.  6,  when  a  sensor  (not  shown) 
detects  the  completion  of  the  ejecting  step,  a  sig- 
nal  is  transmitted  to  the  driving  means  for  the  plate 
member  (30)  so  that  the  plate  member  (30)  moves 
back  until  the  mold  opening  (31)  aligns  with  the 
outlet  opening  (26)  of  the  cylindrical  chamber  (20). 
Then  the  plate  member  (30)  is  ready  to  receive  the 
material  from  the  hopper  (10)  via  the  outlet  opening 
(26). 

In  the  apparatus  the  process  described  above 
is  repeated  and  the  material  of  the  same  volume 
shaped  into  the  same  form  is  fed  onto  the  fluid 
material  (7)  in  the  recess  of  a  pan  (5)  conveyed  by 
a  conveyor. 

To  produce  a  sponge  cake  with  a  filling,  the 
material  (2)  on  the  fluid  material  (7)  in  the  recess  of 
the  pan  (5)  is  conveyed  to  the  next  staton  where  a 
further  fluid  material  is  applied  to  the  material  (2)  to 
enclose  it  completely.  Then  the  pan  (5)  is  trans- 
ferred  into  an  oven  so  that  the  materials  are  baked. 
As  a  result,  a  sponge  cake  or  Madeleine  cake 
having  a  filling  is  produced. 

In  this  preferred  embodiment,  the  material  to 
enclose  the  filling  (2)  is  discussed  as  a  sponge 
cake  such  as  a  Madeleine,  but  any  kind  of  en- 
crusting  material  can  be  chosen,  resulting  in  var- 
ious  kinds  of  cake  or  confectionery  having  a  filling. 

The  construction  of  the  pushing  blades  (12, 
12a),  the  Roots  blades  (15,  15a),  the  cylindrical 
chamber  (20),  and  the  piston  (21),  can  be  modified. 
The  drive  means  can  also  be  replaced  with  any 
type  of  drive  means  other  than  the  air  cylinder  of 
the  preferred  embodiment. 

Thus  an  apparatus  for  quantitatively  providing 
food  material  which  has  a  simple  construction  is 
provided.  As  a  result,  a  sponge  cake  or  Madeleine 
with  a  filling  can  be  produced  automatically. 

Further,  a  less  fluid  material  and/or  a  material 
containing  solid  materials  or  lumps  can  be  mea- 
sured  and  divided  for  supplying  a  uniform  amount 
of  it. 

Since  the  density  of  the  material  is  made  uni- 
form  throughout  the  narrower  space  (18)  and  the 
passage  in  the  cylindrical  chamber  (20),  a  uniform 
amount  of  the  material  is  introduced  into  the  mold 
opening.  Thus  the  material  of  a  same  form  includes 
a  same  amount. 

The  pressure  in  the  narrower  space  (18)  and 
the  passage  in  the  cylindrical  chamber  (20)  is 
controlled  to  a  selected  value  so  as  to  not  impart 
too  high  a  pressure  to  the  material.  This  prevents 
the  compound  material  in  the  filling  material  from 
being  crushed. 

Moreover,  the  material  is  shaped  into  a  form 
and  remains  in  such  a  form  without  being  de- 
formed  during  the  operation,  and  uniform  sponge 
cakes  of  a  desired  form  with  a  filling  can  be  pro- 
duced. 

It  will  thus  be  seen  that  at  least  in  its  preferred 
forms  the  invention  provides  an  apparatus  and 
method  for  quantitatively  supplying  a  food  material 
of  less  fluidity  and/or  a  material  containing  solids  or 

5  lumps  to  a  soft  or  highly  fluid  material,  and  also  an 
apparatus  and  method  for  quantitatively  supplying 
food  material  and  placing  it  in  a  soft  or  highly  fluid 
material  without  deforming  its  form. 

w  Claims 

1.  An  apparatus  for  quantitatively  providing  food 
material  comprising: 

a)  a  hopper  (10), 
is  b)  propelling  means  (15,15a)  disposed  in 

said  hopper  (10)  for  causing  said  material  to 
move  below  said  hopper  (10), 
c)  a  chamber  (20)  comprising  a  passage  for 
said  material  communicating  with  said  hop- 

20  per  and  having  an  opening  (26),  said  cham- 
ber  (20)  being  arranged  below  said  hopper 
(10), 
d)  pushing  means  (21)  provided  in  said 
chamber  (20)  for  pushing  said  material  out 

25  of  said  passage  via  said  opening  (26),  said 
pushing  means  being  movable  in  a  horizon- 
tal  direction, 
e)  a  plate  member  (30)  having  at  least  one 
mold,  and 

30  f)  ejecting  means  (40)  for  ejecting  said  ma- 
terial  from  said  mold,  characterised  in  that 
g)  the  plate  member  (30)  is  slidable  be- 
tween  a  first  position,  where  said  mold  is 
positioned  under  said  opening  (26)  in  align- 

35  ment  therewith,  and  a  second  position, 
where  said  mold  is  positioned  adjacent  said 
ejecting  means  (40),  and  that 
h)  said  opening  (26)  of  said  chamber  (20) 
directly  communicates  with  the  mold  (31)  of 

40  said  plate  member  (30)  when  said  plate 
member  (30)  is  in  said  first  position  such 
that  horizontal  movement  of  the  pushing 
means  pushes  said  material  into  said  mold. 

45  2.  Apparatus  as  claimed  in  claim  1,  wherein  said 
propelling  means  comprises  a  pair  of  Roots 
fans  (15,15a)  alternately  rotating  to  introduce 
said  material  into  said  chamber  (20). 

50  3.  Apparatus  as  claimed  in  claim  2,  wherein  said 
pair  of  fans  (15,15a)  rotate  in  opposite  direc- 
tions  to  introduce  said  material  into  said  cham- 
ber  (20). 

55  4.  Apparatus  as  claimed  in  claim  2  or  3,  wherein 
said  pair  of  fans  (15,15a)  are  positioned  to 
provide  a  space  (17)  therebetween. 

5 
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5.  Apparatus  as  claimed  in  any  preceding  claim, 
wherein  said  pushing  means  (21)  includes  a 
slope  (21a)  receding  in  the  direction  of  said 
opening  (26),  away  from  the  passage  of  the 
material. 

6.  Apparatus  as  claimed  in  any  preceding  claim, 
wherein  said  ejecting  means  (40)  comprises  an 
air  jet  to  direct  air  to  said  material  in  said  mold 
(31)  to  eject  it  from  said  mold  (31). 

7.  Apparatus  as  claimed  in  claim  6,  wherein  said 
air  jet  comprises  an  air  cylinder  assembly, 
including  an  inner  cylinder  (42)  with  a  through 
hole  (43),  an  outer  cylinder  (44)  with  air  blow 
slits  (45)  being  slidably  movable  along  the 
inner  cylinder  (42),  and  an  air  supply  tube  (50) 
connected  to  the  through  hole  of  said  inner 
cylinder. 

8.  Apparatus  as  claimed  in  any  preceding  claim, 
further  comprising  conveyor  means  for  receiv- 
ing  and  conveying  said  material  ejected  from 
said  mold  (31). 

9.  A  method  for  quantatively  providing  food  ma- 
terial  comprising  the  steps  of: 

a)  introducing  said  material  from  a  hopper 
(10)  into  a  chamber  (20)  arranged  below  the 
hopper  and  having  an  opening  (26), 
b)  compacting  a  selected  amount  of  ma- 
terial  into  a  mold  (31), 
c)  ejecting  said  material  from  said  mold, 

characterised  in  that  said  selected  amount 
of  material  is  pushed  by  a  horizontal  move- 
ment  of  pushing  means  (21)  out  of  the  opening 
(26)  of  the  chamber  (20)  into  the  mold  (31) 
which  is  arranged  below  the  opening  (26)  of 
the  chamber,  so  as  to  compact  said  material. 

Patentanspruche 

1.  Vorrichtung  zum  mengenmaBigen  Liefern  von 
Nahrungsmittelmaterial,  umfassend: 

a)  einen  Trichter  (10), 
b)  Vorbewegungsmittel  (15,15a),  die  in  dem 
Trichter  (10)  angeordnet  sind,  urn  zu  bewir- 
ken,  daB  das  Material  sich  zu  einer  Stelle 
unter  den  Trichter  (10)  bewegt, 
c)  eine  Kammer  (20),  die  einen  Durchgang 
fur  das  Material  aufweist,  mit  dem  Trichter 
in  Verbindung  steht  und  eine  Offnung  (26) 
hat,  wobei  die  Kammer  (20)  unter  dem 
Trichter  (10)  angeordnet  ist, 
d)  eine  Schiebeeinrichtung  (21),  die  in  der 
Kammer  (20)  vorgesehen  ist,  urn  das  Mate- 
rial  aus  dem  Durchgang  uber  die  Offnung 
(26)  zu  schieben,  wobei  die  Schiebeeinrich- 

tung  in  horizontaler  Richtung  bewegbar  ist, 
e)  einen  Plattenteil  (30),  der  wenigstens 
eine  Form  hat,  und 
f)  eine  AusstoBeinrichtung  (40),  urn  das  Ma- 

5  terial  aus  der  Form  auszustoBen, 
dadurch  gekennzeichnet,  daB 
g)  der  Plattenteil  (30)  zwischen  einer  ersten 
Position,  in  welcher  die  Form  unter  der  Off- 
nung  (26)  in  Ausrichtung  mit  dieser  ange- 

io  ordnet  ist,  und  einer  zweiten  Position  ver- 
schiebbar  bzw.  gleitbar  ist,  in  welcher  die 
Form  neben  der  AusstoBeinrichtung  (40)  an- 
geordnet  ist,  und  daB 
h)  die  Offnung  (26)  der  Kammer  (20)  direkt 

is  mit  der  Form  (31)  des  Plattenteils  (30)  in 
Verbindung  steht,  wenn  der  Plattenteil  (30) 
sich  in  der  ersten  Position  befindet,  so  daB 
horizontale  Bewegung  der  Schiebeeinrich- 
tung  das  Material  in  die  Form  schiebt. 

20 
2.  Vorrichtung  nach  Anspruch  1,  wobei  die  Vor- 

bewegungsmittel  ein  Paar  von  Rootsgeblasen 
(15,15a)  aufweisen,  die  sich  alternierend  dre- 
hen,  urn  das  Material  in  die  Kammer  (20)  ein- 

25  zufuhren. 

3.  Vorrichtung  nach  Anspruch  2,  wobei  das  Paar 
von  Geblasen  (15,15a)  sich  in  entgegengesetz- 
ten  Richtungen  dreht,  urn  das  Material  in  die 

30  Kammer  (20)  einzufuhren. 

4.  Vorrichtung  nach  Anspruch  2  oder  3,  wobei 
das  Paar  von  Geblasen  (15,15a)  so  angeordnet 
ist,  daB  ein  Abstand  (17)  zwischen  ihnen  ge- 

35  schaffen  ist. 

5.  Vorrichtung  nach  irgendeinem  vorhergehenden 
Anspruch,  wobei  die  Schiebeeinrichtung  (21) 
eine  Schrage  (21a)  umfaBt,  die  in  Richtung  der 

40  Offnung  (26)  von  dem  Durchgang  des  Materi- 
als  weg  zuruckverlauft. 

6.  Vorrichtung  nach  irgendeinem  vorhergehenden 
Anspruch,  wobei  die  AusstoBeinrichtung  (40) 

45  einen  Luftstrahl  aufweist,  urn  Luft  zu  dem  Ma- 
terial  in  der  Form  (31)  zu  richten,  urn  es  aus 
der  Form  (31)  auszustoBen. 

7.  Vorrichtung  nach  Anspruch  6,  wobei  der  Luft- 
50  strahl  ein  Luftzylindergebilde  aufweist,  welches 

einen  inneren  Zylinder  (42)  mit  einem  Durch- 
gangsloch  (43),  einen  auBeren  Zylinder  (44) 
mit  Luftblasschlitzen  (45),  der  entlang  des  in- 
neren  Zylinders  (42)  verschiebbar  bzw.  gleitbar 

55  beweglich  ist,  und  ein  Luftzufuhrrohr  (50)  um- 
faBt,  welches  mit  dem  Durchgangsloch  des 
inneren  Zylinders  verbunden  ist. 

6 
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8.  Vorrichtung  nach  irgendeinem  vorhergehenden 
Anspruch,  weiter  umfassend  eine  Fordererein- 
richtung  zum  Aufnehmen  und  Fordern  des  aus 
der  Form  (31)  ausgestoBenen  Materials. 

9.  Verfahren  zum  mengenmaBigen  Liefern  von 
Nahrungsmittelmaterial,  umfassend  die  Schritte 
des: 

a)  Einfuhrens  des  Materials  von  einem 
Trichter  (10)  in  eine  Kammer  (20),  die  unter 
dem  Trichter  angeordnet  ist  und  eine  Off- 
nung  (26)  hat, 
b)  Kompaktierens  oder  Verdichtens  einer 
ausgewahlten  Materialmenge  in  eine  Form 
(31),  und  des 
c)  AusstoBens  des  Materials  aus  der  Form, 

dadurch  gekennzeichnet,  daB  die  ausgewahl- 
te  Materialmenge  durch  eine  horizontale  Bewe- 
gung  einer  Schiebeeinrichtung  (21)  aus  der 
Offnung  (26)  der  Kammer  (20)  in  die  Form  (31) 
geschoben  wird,  die  unter  der  Offnung  (26)  der 
Kammer  angeordnet  ist,  so  daB  das  Material 
kompaktiert  bzw.  verdichtet  wird. 

Revendicatlons 

1.  Appareil  pour  fournir  quantitativement  une  ma- 
tiere  alimentaire,  comportant  : 

a)  une  tremie  (10), 
b)  des  moyens  de  propulsion  (15,  15a)  dis- 
poses  dans  ladite  tremie  (10)  pour  amener 
ladite  matiere  a  se  deplacer  au-dessous  de 
ladite  tremie  (10), 
c)  une  chambre  (20)  comportant  un  passa- 
ge  pour  ladite  matiere  communiquant  avec 
ladite  tremie  et  ayant  une  ouverture  (26), 
ladite  chambre  (20)  etant  disposee  au-des- 
sous  de  ladite  tremie  (10), 
d)  des  moyens  de  poussee  (21)  prevus 
dans  ladite  chambre  (20)  pour  pousser  ladi- 
te  matiere  hors  dudit  passage  par  I'interme- 
diaire  de  ladite  ouverture  (26),  lesdits 
moyens  de  poussee  etant  mobiles  dans  une 
direction  horizontale, 
e)  un  element  a  plaque  (30)  ayant  au  moins 
un  moule,  et 
f)  un  moyen  d'ejection  (40)  pour  ejecter 
ladite  matiere  dudit  moule,  caracterise  en 
ce  que 
g)  I'element  a  plaque  (30)  peut  coulisser 
entre  une  premiere  position  dans  laquelle 
ledit  moule  est  place  au-dessous  de  ladite 
ouverture  (26)  en  alignement  avec  elle,  et 
une  seconde  position  dans  laquelle  ledit 
moule  est  place  de  fagon  a  etre  adjacent 
audit  moyen  d'ejection  (40),  et  en  ce  que 
h)  ladite  ouverture  (26)  de  ladite  chambre 
(20)  communique  directement  avec  le  mou- 

le  (31)  dudit  element  a  plaque  (30)  lorsque 
ledit  element  a  plaque  (30)  est  dans  ladite 
premiere  position  afin  qu'un  mouvement  ho- 
rizontal  du  moyen  de  poussee  pousse  ladite 

5  matiere  a  I'interieur  dudit  moule. 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
lesdits  moyens  de  propulsion  comprennent 
deux  helices  de  Roots  (15,  15a)  tournant  en 

io  alternance  pour  introduire  ladite  matiere  dans 
ladite  chambre  (20). 

3.  Appareil  selon  la  revendication  2,  dans  lequel 
les  deux  helices  (15,  15a)  tournent  dans  des 

is  sens  opposes  pour  introduire  ladite  matiere 
dans  ladite  chambre  (20). 

4.  Appareil  selon  la  revendication  2  ou  3,  dans 
lequel  les  deux  helices  (15,  15a)  sont  position- 

20  nees  pour  former  un  espace  (17)  entre  elles. 

5.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  ledit  moyen 
de  poussee  (21)  comprend  un  plan  incline 

25  (21a)  oriente  en  retrait  dans  la  direction  de 
ladite  ouverture  (26),  en  s'eloignant  du  passa- 
ge  de  la  matiere. 

6.  Appareil  selon  I'une  quelconque  des  revendi- 
30  cations  precedentes,  dans  lequel  ledit  moyen 

d'ejection  (40)  comprend  un  jet  d'air  pour  din- 
ger  de  I'air  sur  ladite  matiere  dans  ledit  moule 
(31)  afin  de  rejecter  dudit  moule  (31). 

35  7.  Appareil  selon  la  revendication  6,  dans  lequel 
ledit  jet  d'air  comporte  un  ensemble  a  cylindre 
pneumatique,  comprenant  un  cylindre  interieur 
(42)  traverse  d'un  trou  (43),  un  cylindre  exte- 
rieur  (44)  qui  presente  des  fentes  (45)  de  souf- 

40  flage  d'air  et  qui  peut  se  deplacer  en  coulis- 
sant  le  long  du  cylindre  interieur  (42),  et  un 
tube  (50)  d'alimentation  en  air  relie  au  trou 
traversant  dudit  cylindre  interieur. 

45  8.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comportant  en  outre  des 
moyens  transporteurs  destines  a  recevoir  et 
transporter  ladite  matiere  ejectee  du  moule 
(31). 

50 
9.  Procede  pour  fournir  quantitativement  une  ma- 

tiere  alimentaire,  comprenant  les  etapes  qui 
consistent  : 

a)  a  introduire  ladite  matiere  depuis  une 
55  tremie  (10)  dans  une  chambre  (20)  dispo- 

see  au-dessous  de  la  tremie  et  ayant  une 
ouverture  (26), 

7 
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b)  a  comprimer  une  quantite  choisie  de 
matiere  dans  un  moule  (31), 
c)  a  ejecter  ladite  matiere  dudit  moule, 

caracterise  en  ce  que  ladite  quantite  choi- 
sie  de  matiere  est  poussee  par  un  mouvement  5 
horizontal  d'un  moyen  (21)  de  poussee  hors 
de  I'ouverture  (26)  de  la  chambre  (20)  jusque 
dans  le  moule  (31)  qui  est  dispose  au-dessous 
de  I'ouverture  (26)  de  la  chambre,  afin  que 
ladite  matiere  soit  comprimee.  10 
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