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Description 

The  present  invention  generally  relates  to  an  apparatus  for  kneading  material  of  cosmetics  such  as 
lipstick,  food  such  as  chocolate,  material  of  resin  product,  soap  and  like  and/or  pulverizing  fine  particles 

5  contained  in  the  material,  and  a  method  for  manufacturing  soap  using  the  pulverizing/kneading  apparatus. 
According  to  a  known  method  for  manufacturing  solid  soap,  for  an  example,  after  neat  soap  is  dried, 

extruded  in  pellet  configuration  by  a  plodder,  then,  pigment  and  perfume  are  mixed  with  the  dried  ground 
thereof,  and  the  mixture  is  kneaded,  and  an  extrusion  molding  is  then  carried  out.  But  hard  and  fine 
particles  existing  on  the  surface  of  the  soap  molded  according  to  this  method  are  rough  to  the  touch.  This 

io  is  because  fine  particles  contained  in  the  soap  compound  have  not  been  pulverized  sufficiently. 
Conventionally,  there  have  been  provided  some  pulverizing/kneading  apparatuses  for  solving  this 

problem.  One  of  known  apparatuses  for  kneading  the  material  such  as  dried  neat  soap  to  make  uniform 
mixture  is  of  a  roll  mill  type  in  which  rollers  are  mounted  on  several  shafts  parallel  with  each  other  so  that 
the  rollers  are  in  contact  with  each  other.  Another  known  apparatus  is  of  a  paddle  type  in  which  paddles  of 

75  a  convex  lens  configuration  in  section  are  mounted  on  two  shafts  in  a  barrel  parallel  with  each  other  so  that 
the  axes  of  the  paddles  form  a  phase  of  90  °  with  each  other,  as  disclosed  in  Japanese  Patent  Laid-Open 
Publication  No.  1-190800.  In  these  kneading  apparatuses  of  the  above-described  type,  the  amount  of  fine 
particles  contained  in  the  material  which  are  pulverized  in  the  space  between  rollers  or  between  paddles  is 
small  because  the  contact  area  between  the  rollers  or  between  the  paddles  is  small,  and  much  fine  particles 

20  remain  contained  in  the  material  discharged  from  the  apparatus  because  much  fine  particles  pass  without 
being  pulverized  between  the  rollers  or  the  paddles  or  between  the  paddles  and  a  barrel  which  accom- 
modates  the  paddles.  Therefore,  after  the  material  is  molded,  small  hard  particles  existing  on  the  surface  of 
a  molded  product  of  the  material  are  rough  to  the  touch.  Thus,  these  apparatuses  are  incapable  of 
sufficiently  solving  the  problem. 

25  As  a  kneading  apparatus  to  solve  the  problem  that  the  surface  of  the  product  is  rough  because  fine 
particles  are  in  the  material,  a  gear  compounder  is  known,  for  example  in  a  Japanese  Publication 
"KNEADING  APPARATUS"  (page  194)  published  on  September  20,  1986  in  Japan.  The  gear  compounder 
comprises  several  pairs  of  shafts  in  parallel.  The  two  shafts  of  each  pair  are  parallel  with  each  other  in  a 
horizontal  plane.  The  pairs  are  arranged  vertically.  In  each  pair,  the  shafts  have  kneading  double  helical 

30  gears  engaging  with  each  other.  In  the  gear  compounder,  fine  particles  contained  in  the  material  are 
pulverized  between  teeth  in  mesh  and  the  material  are  kneaded  by  the  rotation  of  each  gear  by  moving  the 
material  downward  from  above  so  that  it  passes  between  each  pair  of  gears. 

If  the  viscosity  of  the  material  is  low,  the  gear  compounder  is  capable  of  sufficiently  kneading  the 
material  and  pulverizing  particles  contained  therein.  However,  if  the  material  is  solid  or  the  viscosity  thereof 

35  is  very  high,  the  material  sticks  to  the  tooth  surface  and  hardly  flows  downward  under  the  gears.  Thus,  the 
amount  of  the  material  which  can  be  kneaded  per  unit  time  is  very  small,  and  the  apparatus  becomes  large- 
sized  to  increase  the  amount  which  can  be  kneaded. 

EP-A-0  165  218  relates  to  a  machine  for  processing  an  elastomeric  product.  This  known  machine  has 
two  shafts  mounted  for  rotation  in  a  housing  in  end-bearings  which  carry  therebetween  two  gear  pairs  in 

40  cavities  in  the  housing.  This  known  apparatus  comprises  a  channel  which  connects  the  gear  meshing  side 
of  the  first  gear  pair  with  a  space  adjacent  to  the  second  gear  pair  centrally  opposite  the  gear  meshing 
sides  thereof.  An  elastomer  is  taken  in  through  openings  adjacent  to  the  first  gear  pair  and  is  pumped 
through  two  gear  pumps  connected  in  series  and  discharged  from  the  pressure  side  of  the  latter  located  at 
the  gear  meshing  point  thereof. 

45  Accordingly,  an  essential  object  of  the  present  invention  is  to  solve  the  above-mentioned  problems  and 
to  provide  a  pulverizing/kneading  apparatus  capable  of  increasing  the  amount  of  the  material  which  can  be 
processed  by  simultaneously  effectively  kneading  the  material  and  pulverizing  fine  particles  contained 
therein  even  if  the  material  is  solid  or  the  viscosity  thereof  is  very  high  and  fine  particles  are  contained  in 
the  material. 

50  Another  object  of  the  present  invention  is  to  provide  a  method  for  manufacturing  soap  using  the  above- 
described  apparatus. 

According  to  the  present  invention,  a  pulverizing/kneading  apparatus  constructed  as  below  is  provided. 
That  is,  this  apparatus  comprises:  a  barrel  having  a  pulverizing/kneading  chamber  extending  substan- 

tially  horizontally,  a  supply  opening  of  a  material  such  as  soap  compound  positioned  in  a  center  of  one  end 
55  of  said  pulverizing/kneading  chamber  and  communicating  with  an  upper  portion  of  said  pulverizing/kneading 

chamber,  a  discharge  opening  positioned  in  the  other  end  of  said  pulverizing/kneading  chamber  and 
communicating  with  a  lower  portion  of  said  pulverizing/kneading  chamber;  two  shafts  extending  substantially 
horizontally  through  said  pulverizing/kneading  chamber  and  rotatably  supported  by  said  barrel  with  bear- 
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ings;  and  driving  means  for  rotating  said  two  shafts. 
Said  two  shafts  are  respectively  provided  with  first  pulverizing/kneading  gears  comprising  feeding  gears 

located  at  the  supply  opening  side  in  said  barrel  to  engage  with  each  other  between  said  two  shafts;  and 
returning  gears  engaging  with  each  other  between  said  two  shafts  and  tooth  spaces  of  which  communicate 

5  with  those  of  said  feeding  gears.  The  first  pulverizing/kneading  gears  on  each  of  the  shafts  includes  at  least 
one  pair  of  the  feeding  and  returning  gears,  and  preferably  it  includes  a  plurality  of  pairs  of  the  feeding  and 
returning  gears. 

The  configuration  of  the  inner  surface  of  said  barrel  is  formed  to  substantially  tightly  correspond  to  that 
of  the  peripheral  configuration  of  the  feeding  and  returning  gears. 

io  Said  teeth  of  the  feeding  gears  have  a  helical  direction  for  feeding  said  material  toward  the  discharge 
opening  side,  while  said  teeth  of  the  returning  gears  have  a  helical  direction  for  returning  said  material 
toward  the  supply  opening  side. 

In  order  to  make  the  force  of  the  feeding  gears  for  driving  the  material  forward  greater  than  the  force  of 
the  returning  gears  for  driving  the  material  backward,  the  helical  angle  of  the  feeding  gears  may  be 

is  substantially  equal  to  that  of  the  returning  gears  and  the  sum  of  the  tooth  widths  of  said  feeding  gears  may 
be  longer  than  that  of  the  returning  gears  or  the  sum  of  the  tooth  widths  of  the  feeding  gears  may  be 
substantially  equal  to  that  of  the  returning  gears  and  the  helical  angle  of  the  feeding  gears  may  be  greater 
than  that  of  the  returning  gear. 

According  to  the  above-described  construction,  the  material  such  as  soap  compound  is  supplied, 
20  through  the  supply  opening,  to  the  upper  portion  of  the  feeding  gears  rotating,  thus  moving  into  the  tooth 

space  thereof.  With  the  progress  of  the  engagements  of  the  feeding  gears  between  the  two  shafts,  the 
material  in  the  tooth  spaces  is  pressed  out  therefrom  by  the  mating  gear  teeth  and  most  of  the  material  are 
fed  toward  the  discharge  opening  side  along  the  tooth  space.  With  a  further  progress  of  the  engagement 
therebetween,  fine  particles  contained  in  the  material  which  have  remained  in  the  tooth  spaces  are 

25  pulverized  between  each  tooth  in  mesh,  thus  moving  to  the  discharge  opening  side  along  the  shafts. 
When  the  material  is  conveyed  to  the  vicinity  of  the  boundary  between  the  feeding  gears  and  the 

returning  gears,  the  material  in  the  tooth  spaces  of  the  feeding  gears  moves  toward  the  discharge  opening 
side,  while  the  material  in  the  tooth  spaces  of  the  returning  gears  returns  toward  the  supply  opening  side. 
As  a  result,  the  material  is  mixed  or  kneaded  sufficiently  and  most  of  mixed  material  in  each  tooth  space 

30  moves  to  an  adjacent  tooth  spaces  through  a  slight  space  between  each  gear  and  the  inner  surface  of  the 
barrel.  With  a  further  progress  of  the  engagement  of  the  gears,  the  material  which  has  remained  in  the  tooth 
space  is  strongly  compressed  and  fine  particles  contained  therein  are  pulverized  by  the  teeth  in  mesh.  In 
this  construction,  the  material  moves  from  the  supply  opening  side  to  the  discharge  opening  side  as  a 
whole,  even  if  the  material  partly  moves  to  the  supply  opening  side,  since  the  forward  driving  force  of  the 

35  feeding  gears  is  stronger  than  the  backward  driving  force  of  the  returning  gears. 
Thus,  the  above  construction  is  capable  of  feeding  the  material  from  the  supply  opening  side  to  the 

discharge  opening  side  as  a  whole  while  fine  particles  are  being  pulverized.  In  the  above  construction,  when 
the  material  is  continuously  supplied  in  the  supply  opening  in  such  an  amount  as  to  fill  the  engaging  portion 
of  the  tooth  space  of  the  mating  feeding  gears  and  the  portion  immediately  above  the  engaging  portion,  the 

40  material  is  sequentially  pressed  out  forward  in  the  tooth  spaces  by  the  engagement  of  the  mating  feeding 
gears,  and  consequently,  the  material  on  the  discharge  opening  side  with  respect  to  the  engaging  portion  is 
pressed  from  behind,  thus  moving  forward.  Thus,  the  problem  that  the  material  sticks  to  the  tooth  and  does 
not  move  forward  does  not  occur.  Therefore,  unlike  the  conventional  apparatus,  a  sufficient  processing 
amount  of  material  can  be  obtained.  Further,  it  is  unnecessary  to  make  the  apparatus  large-sized  in  order  to 

45  obtain  a  predetermined  amount  of  kneaded  and  pulverized  material. 
In  the  above  construction,  there  are  preferably  provided  screw  means  for  feeding  said  material  which 

has  passed  said  first  pulverizing/kneading  gears  toward  the  discharge  opening  side  mounted  on  each  of 
said  two  shafts  at  the  discharge  opening  side  with  respect  to  said  first  pulverizing/kneading  gears;  second 
pulverizing/kneading  gears  provided  on  each  of  said  two  shafts  at  the  discharge  opening  side  with  respect 

50  to  said  screw  means  so  as  to  engage  with  each  other  between  said  two  shafts,  and  throttle  means  mounted 
on  said  discharge  opening  for  restricting  the  amount  of  said  material  to  be  discharged.  The  pulveriz- 
ing/kneading  gears  may  be  composed  of  the  combination  of  first  helical  gears,  the  helical  direction  of  which 
is  set  in  the  feeding  direction  and  second  helical  gears,  the  helical  direction  of  which  is  set  in  the  returning 
direction  or  of  only  helical  gears,  the  helical  direction  of  which  is  set  in  the  feeding  direction  or  of  spur 

55  gears. 
The  above  preferable  construction  allows  the  screw  means  to  feed  the  material  which  has  passed  the 

first  pulverizing/kneading  gears  toward  the  discharge  side  at  a  faster  speed.  Accordingly,  the  supply 
opening  side  with  respect  to  the  screw  means  is  not  completely  filled  with  the  material,  but  the  discharge 
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opening  side  is  completely  filled  therewith  by  throttling  the  throttle  means.  Owing  to  this  construction,  since 
the  second  pulverizing/kneading  gears  are  provided  in  the  discharge  opening  side,  the  material  penetrates 
into  the  space  between  all  tooth  spaces  and  the  barrel.  With  the  rotations  of  the  gears,  the  material  in  all  the 
tooth  spaces  are  pressed  out  therefrom  by  the  tooth  of  the  mating  gears,  thus  moving  in  the  barrel.  Thus, 

5  compared  with  an  apparatus  comprising  only  the  first  pulverizing/kneading  gears,  the  material  can  be  very 
efficiently  kneaded. 

In  the  above  construction,  there  is  preferably  provided  in  said  barrel  a  stopper  plate  contacting  the 
forward  side  of  the  first  pulverizing/kneading  gears.  The  stopper  plate  has,  at  its  center,  a  discharge 
opening  confronting  the  engaging  portion  of  said  gears.  Also,  there  is  provided  in  the  barrel  another  same 

io  stopper  plate  contacting  the  forward  side  of  the  second  pulverizing/kneading  gears. 
This  construction  discharges  only  the  material  which  has  passed  the  engaging  portion  of  the  first  and 

second  pulverizing/kneading  gears  from  the  discharge  opening  of  the  stopper  plates.  Therefore,  the  material 
can  be  obtained  with  fine  particles  thereof  are  reliably  pulverized. 

Furthermore,  according  to  the  present  invention  there  is  provided  a  method  for  manufacturing  soap 
is  including  a  step  for  kneading  a  soap  compound  and/or  pulverizing  fine  particles  contained  in  said  soap 

compound  using  a  pulverizing/kneading  apparatus  as  follows. 
Namely,  the  apparatus  used  in  the  method  comprises  a  barrel  having  a  pulverizing/kneading  chamber 

extending  substantially  horizontally,  two  shafts  extending  substantially  horizontally  through  said  pulveriz- 
ing/kneading  chamber  and  rotatably  supported  by  said  barrel  with  bearings.  The  two  shafts  are  provided 

20  with  feeding  gears  generating  a  forward  driving  force  and  engaging  with  each  other  between  said  two  shafts 
and  returning  gears  generating  a  backward  driving  force  and  engaging  with  each  other  between  said  two 
shafts  with  their  tooth  spaces  communicating  with  tooth  spaces  of  said  feeding  gears.  The  chamber  of  said 
barrel  is  formed  along  peripheral  configuration  of  said  feeding  and  returning  helical  gears. 

The  method  according  to  the  present  invention  comprises  the  steps  of: 
25  successively  feeding  said  soap  compound  into  said  barrel  in  which  said  two  shafts  are  rotating  together 

with  said  feeding  and  returning  gears.and 
moving  said  soap  compound  positioned  through  tooth  spaces  of  the  feeding  and  returning  gears  and 

space  between  the  tooth  of  the  feeding  and  returning  gears  and  said  barrel  so  that  said  soap  compound  is 
pulverized  and/or  kneaded. 

30  Soap  compounds  to  be  processed  by  the  method  according  to  the  present  invention  include  a  fatty  acid 
alkali  metallic  soap  or  a  mixture  of  more  than  one  fatty  acid  alkali  metallic  soap  obtained  by  the  reaction  of 
vegetable  oil  or  animal  oil  or  a  mixture  thereof,  respectively,  having  alkyl  group  or  alkenyl  group  having  8-24 
carbons,  respectively;  ester  or  fatty  acid  obtained  from  these  oils  and  alkali  agent  (alkali  metal  hydroxide). 
Vegetable  oils  include  palm  kernel,  palm  stearin,  coconut  oil,  olive  oil,  castor  oil,  sesame  oil,  cotton  seed  oil, 

35  soybean  oil,  tung  oil,  peanut  oil,  and  rape  seed  oil.  Animal  oils  include  beef  tallow,  lard,  and  whale  oil. 
Additive  such  as  chelating  agent,  humectant,  anti-oxidant,  pigment,  perfume,  fungicide  and  super  fatting 
agent  may  be  added  as  needed.  Favorably,  the  water  content  of  fatty  acid  alkali  metallic  soap  is  made  5-30 
wt%  by  drying  it  as  needed  after  neutralization  reaction  or  saponification  reaction  is  carried  out,  and  more 
favorably,  11-16  wt%. 

40  According  to  this  method,  the  soap  compound  is  supplied  to  the  engaging  portion  of  the  feeding  helical 
gears  or  the  portion  immediately  above  the  engaging  portion  of  the  feeding  helical  gears  rotating,  then,  with 
a  progress  of  the  engagement  of  the  feeding  helical  gears  in  mesh  between  the  two  shafts,  the  soap 
compound  is  pressed  out  therefrom  by  the  tooth  of  the  mating  gears,  and  as  a  result,  most  of  the  soap 
compounds  moves  toward  the  returning  helical  gears  along  the  tooth  spaces.  With  a  further  progress  of  the 

45  engagement  therebetween,  the  soap  compound  which  has  remained  in  the  tooth  space  moves  forward 
axially  while  fine  particles  are  being  pulverized  between  the  teeth  of  the  gears  in  mesh. 

When  the  soap  compound  is  conveyed  to  the  vicinity  of  the  boundary  between  the  feeding  helical  gears 
and  the  returning  helical  gears,  the  soap  compound  in  the  tooth  spaces  of  the  feeding  helical  gears  moves 
toward  the  returning  helical  gears  while  the  soap  compound  in  the  tooth  spaces  of  the  returning  helical 

50  gears  returns  toward  the  feeding  helical  gears.  As  a  result,  most  of  the  soap  compound  in  each  tooth 
spaces  mix  with  each  other,  thus  escaping  to  an  adjacent  tooth  space  through  a  slight  space  between  each 
gear  and  the  inner  surface  of  the  barrel.  With  a  further  progress  of  the  engagement,  the  soap  compound  in 
the  tooth  space  is  strongly  compressed  and  fine  particles  contained  therein  are  pulverized  by  the  gears  in 
mesh.  In  this  construction,  by  making  the  forward  driving  force  of  the  feeding  helical  gears  for  driving  the 

55  soap  compound  forward  stronger  than  the  backward  driving  force  of  the  returning  helical  gears  for  driving  it 
backward,  the  soap  compound  moves  forward  as  a  whole  even  though  it  partially  moves  backwardly. 

Thus,  fine  particles  contained  in  the  soap  compound  are  pulverized  and  the  soap  compound  moves 
forward  as  a  whole  through  the  returning  helical  gears.  The  soap  compound  is  sequentially  pressed  out 
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forward  from  the  tooth  spaces  by  the  engagement  of  the  helical  gears  in  mesh  by  supplying  the  soap 
compound  in  such  an  amount  as  to  fill  the  engaging  portion  of  the  feeding  helical  gears  and  the  portion 
immediately  above  the  engaging  portion,  and  consequently,  the  soap  compound  in  the  engaging  portion  of 
the  feeding  helical  gears  is  sequentially  pressed  from  behind,  thus  moving  forward.  Thus,  the  problem  that 

5  the  soap  compound  sticks  to  gear  teeth  and  does  not  move  forward  does  not  occur.  Therefore,  unlike  the 
conventional  apparatus,  a  sufficient  amount  of  soap  compound  can  be  obtained  in  a  short  period  of  time. 

These  and  other  objects  and  features  for  the  present  invention  will  become  apparent  from  the  following 
description  taken  in  conjunction  with  the  preferred  embodiment  thereof  with  reference  to  the  accompanying 
drawings,  in  which: 

io  Fig.  1  is  a  plan  view  partly  in  section  showing  a  pulverizing/kneading  apparatus  according  to  a  first 
embodiment  of  the  present  invention; 
Fig.  2  is  a  sectional  view  taken  along  the  line  ll-ll  shown  in  Fig.  1; 
Fig.  3  is  a  sectional  view  taken  along  the  line  Ill-Ill  shown  in  Fig.  2; 
Figs.  4  and  5  are  explanatory  views  showing  the  state  in  which  a  material  such  as  a  soap  compound  is 

is  pulverized  and  kneaded; 
Fig.  6  is  a  plan  view  partly  in  section  showing  a  pulverizing/kneading  apparatus  according  to  a  second 
embodiment  of  the  present  invention;  and 
Fig.  7  is  a  side  elevation  showing  a  stopper  plate  to  be  used  in  the  apparatus  shown  in  Fig.  6. 
Before  the  description  of  the  present  invention  proceeds,  it  is  to  be  noted  that  like  parts  are  designated 

20  by  like  reference  numerals  throughout  the  accompanying  drawings. 
Referring  to  Figs.1  through  7,  a  pulverizing/kneading  apparatuses  and  a  method  for  kneading  a  soap 

compound  and/or  pulverizing  fine  particles  contained  in  the  soap  compound  by  using  the  pulveriz- 
ing/kneading  apparatus,  according  to  the  embodiments  of  the  present  invention,  are  described  below  in 
detail. 

25  An  apparatus  according  to  a  first  embodiment  is  described  with  reference  to  Figs.  1  through  5. 
Fig.  1  is  a  plan  view  partly  in  section  of  the  apparatus.  Fig.  2  is  a  sectional  view  taken  along  the  line  ll-ll 

shown  in  Fig.  1.  Fig.  3  is  an  enlarged  sectional  view  taken  along  the  line  Ill-Ill  shown  in  Fig.  2.  As  shown  in 
Fig.  1  through  Fig.  3,  the  pulverizing/kneading  apparatus  comprises  a  barrel  1  having  a  pulverizing/kneading 
chamber  2  extending  substantially  horizontally;  two  shafts  3  and  4  extending  substantially  horizontally 

30  through  the  barrel  1  and  held  by  the  barrel  1  with  bearings  18  and  19;  helical  gears  5  (5a  and  5b)  through 
13  (13a  and  13b)  mounted  on  the  shafts  3  and  4  so  that  the  gears  5  through  13  engage  with  each  other; 
and  a  driving  means  14  for  driving  the  helical  gears  5  through  13  and  so  that  the  material  such  as  a  soap 
compound  is  pulverized  and  kneaded  between  the  helical  gears  5  through  13. 

The  barrel  1  comprises  a  barrel  main  body  15  having  opposite  openings  and  flanges  15a  and  15b 
35  formed  at  both  end  thereof  and  bearing  housing  plates  16  and  17  bolted  on  the  flanges  15a  and  15b.  The 

bearing  housing  plates  16  and  17  contain  each  bearing  18  and  19  which  rotatably  hold  the  two  shafts  3  and 
4  on  which  the  helical  gears  5  through  13  are  mounted.  As  shown  in  Fig.  3,  the  inner  configuration  of  the 
barrel  1  substantially  corresponds  to  the  peripheral  configuration  of  each  helical  gear  5  through  13.  Sealing 
members  20  and  21  are  secured  to  the  inner  side  of  each  bearing  housing  plate  16  and  17  so  as  to  prevent 

40  the  leakage  of  the  material. 
A  material  supply  opening  22  communicating  with  the  pulverizing/kneading  chamber  2  is  formed  at  the 

left  end  of  the  barrel  1,  and  a  material  discharge  opening  23  also  communicating  with  the  pulveriz- 
ing/kneading  chamber  2  is  formed  at  the  right  end  of  the  barrel  1  .  A  supply  means  39  for  supplying  the 
material  in  a  predetermined  amount  continuously  into  the  pulverizing/kneading  chamber  2  is  mounted  on 

45  the  supply  opening  22.  The  discharge  opening  23  comprises  a  discharge  pipe  24,  a  guide  plate  25,  and  a 
throttle  plate  26  movable  between  the  discharge  pipe  24  and  the  guide  plate  25  so  that  the  size  of  the 
discharge  opening  can  be  varied.  A  water  jacket  35  having  a  water  supply  pipe  37  and  a  water  discharge 
pipe  36  is  formed  in  the  peripheral  surface  of  the  barrel  1  so  that  the  water  jacket  35  supplies  cold  or  hot 
water  to  the  pulverizing/kneading  chamber  2  depending  on  the  kind  of  material  such  as  the  kind  of  the  soap 

50  compound. 
A  coupling  27  connects  the  left  end  of  the  shaft  3  and  a  motor  38  with  each  other.  Driving  gears  28a 

and  28b,  29a  and  29b  are  mounted  on  each  shaft  3  and  4  so  as  to  transmit  the  rotation  of  the  motor  38  to 
the  shaft  4.  The  driving  means  comprises  the  motor  38,  the  coupling  27,  and  the  driving  gears  28  and  29.  It 
is  noted  that  the  driving  gears  28  and  29  are  not  necessarily  provided.  In  this  case,  the  shaft  4  or  the  helical 

55  gears  5b  through  13b  may  be  rotated  via  the  helical  gears  5a  through  13a.  As  shown  in  Fig.  2,  the  shaft  4 
comprises  a  shaft  main  body  30,  a  collar  31,  and  an  end  plate  32.  The  helical  gears  5b  through  13b  are 
fixed  to  the  shaft  4  by  inserting  the  helical  gears  5b  through  13b  from  the  right  into  the  shaft  main  body  30 
on  which  a  key  34  has  been  mounted  and  then  clamping  the  collar  31  with  the  end  plate  32  and  a  bolt  33. 
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Although  a  sectional  view  of  the  shaft  3  is  not  shown  the  helical  gears  5a  through  13a  are  fixed  to  the  shaft 
3,  similarly  to  the  shaft  4.  The  helical  gears  5  through  13  on  each  shaft  3  and  4  includes  a  plurality  of  pairs 
of  feeding  and  returning  gears  (5a-7a:8a),(9a,10a:11a),(12a:13a),(5b-7b:8b),(9b,10b:11b),  (12b:13b).  The 
helical  directions  of  the  helical  gears  5  through  13  are  set  as  shown  in  Fig.  1.  That  is,  when  the  gears  are 

5  viewed  from  above  as  shown  in  Fig.  1,  the  helical  direction  of  the  gears  5,  6,  7,  9,  10,  and  12  serving  as 
gears  for  feeding  the  material  toward  the  discharge  opening  side  is  set  so  that  the  teeth  thereof  spread  from 
the  supply  opening  side  toward  the  discharge  opening  side,  while  the  helical  direction  of  the  gears  8,  11, 
and  13  serving  as  gears  for  returning  the  material  to  the  supply  opening  side  is  set  so  that  the  teeth  thereof 
spread  from  the  discharge  opening  side  toward  the  supply  opening  side.  The  above-described  helical 

io  directions  are  set  supposing  that  the  engaging  portions  of  the  gears  rotate  downward  in  Fig.  1,  however,  in 
this  apparatus,  it  is  possible  to  set  the  helical  direction  opposite  to  the  above  if  the  engaging  portions 
thereof  is  rotated  upward. 

The  kneading  of  the  material  such  as  the  soap  compound  and  the  pulverization  of  fine  particles 
contained  therein  are  described  referring  to  Figs.  4  and  5. 

is  The  material  supplied,  by  the  supply  means,  from  the  supply  opening  22  to  the  helical  gears  penetrates 
into  the  spaces  between  teeth  at  the  upper  portion  of  the  engaging  section  of  the  gears.  In  Figs.  4  and  5  the 
material  is  indicated  by  dots.  The  tooth  spaces  of  the  feeding  gear  6a  communicates  with  those  of  the 
feeding  gears  7a.  Therefore,  with  the  progress  of  the  engagements  of  the  gears,  the  material  in  a  tooth 
space  (a)  is  sequentially  pressed  out  therefrom  by  the  tooth  of  the  mating  gear  6b  engaging  the  tooth  space 

20  (a)  and  consequently,  most  of  the  material  advances  in  the  direction  shown  by  an  arrow  (h)  along  the  tooth 
space  (a)  or  passes  over  the  mating  gear  6b,  thus  moving  into  the  tooth  space  (b)  of  the  mating  gear  6b  as 
shown  by  an  arrow  (i).  At  this  time,  only  a  part  of  the  remaining  material  passes  through  the  narrow  space 
between  the  tooth  and  the  barrel  as  shown  by  an  arrow  (j).  thus  moving  an  adjacent  tooth  space  (c)  and 
repeatedly  moved  by  the  teeth  of  the  mating  gear  6b  similarly  to  the  movement  of  the  material  in  the  tooth 

25  space  (a)  as  the  engagement  proceeds. 
In  the  boundary  between  the  feeding  gear  7a  and  the  returning  gear  8a  shown  in  Fig.  4,  the  material  in 

a  tooth  space  (d)  moves  in  directions  shown  by  the  arrows  (h),  (i),  and  (j)  with  the  engagement  between  the 
tooth  space  (d)  and  the  teeth  of  the  gear  7b.  The  material  moving  in  the  direction  shown  by  the  arrow  (h) 
mixes  with  the  material  moving  in  a  tooth  space  (e)  in  the  direction  shown  by  an  arrow  (n)  due  to  the 

30  engagement  between  the  tooth  space  (e)  of  the  returning  gear  8a  and  the  tooth  of  the  gear  8b.  With  a 
further  progress  of  the  engagement,  similarly  to  tooth  spaces  (f)  and  (g)  of  each  gear  7b  and  8b  as  shown, 
the  tooth  spaces  (d)  and  (e)  engage  the  tooth  of  each  mating  gear  on  both  sides  thereof,  thus  forcibly 
compressing  the  material  therein.  This  state  is  shown  by  (A)  in  Fig.  5.  The  material  strongly  compressed  in 
the  tooth  space  (A)  escapes  therefrom  little  by  little  through  the  space  (backlash)  between  teeth  as  shown 

35  by  an  arrow  (k).  While  the  material  is  passing  through  the  backlash,  the  teeth  of  both  gears  in  mesh 
pulverize  fine  particles  in  the  material  contained  in  the  backlash  with  a  further  progress  of  the  engagement 
between  both  gears.  The  material  which  has  passed  through  the  backlash  passes  through  a  tooth  bottom 
(B),  thus  moving  in  the  axial  opposed  directions  of  the  gears  as  shown  by  arrows  (1)  and  (m). 

Fine  particles  contained  in  the  material  are  pulverized  and  kneaded  while  the  material  is  moving 
40  between  tooth  spaces  as  described  above,  thus  moving  axially.  Since  the  number  of  the  feeding  gears  is 

larger  than  that  of  the  returning  gears  as  described  previously,  the  forward  driving  force  becomes  larger 
than  the  backward  driving  force,  resulting  that  the  material  pulverized  and  kneaded  moves  in  the  advancing 
direction  shown  by  the  arrow  (h)  from  the  supply  opening  side  to  the  discharge  opening  side  as  a  whole. 
The  material  is  pushed  from  behind,  thus  progressing  axially,  so  that  the  amount  of  the  material  to  be 

45  processed  is  not  reduced  due  to  the  adherence  of  the  material  to  the  teeth.  Compared  with  the  conventional 
apparatus,  fine  particles  contained  in  the  material  are  completely  pulverized  and  a  considerable  amount  of 
the  material  can  be  kneaded  by  successively  supplying  the  material  to  the  apparatus  in  such  an  amount  as 
to  make  tooth  spaces  between  gears  in  mesh  full  of  the  material.  If  the  material  contains  no  fine  particles  or 
if  it  is  unnecessary  to  completely  pulverize  fine  particles  contained  in  the  material,  a  large  amount  of 

50  material  can  be  supplied  to  the  apparatus  by  the  supply  means  39  so  that  the  apparatus  can  be  operated  to 
knead  the  material  by  filling  the  entire  barrel  with  the  material.  This  method  is  capable  of  obtaining  a  high 
kneading  efficiency  even  though  a  great  amount  of  material  is  supplied  to  the  apparatus. 

An  apparatus  according  to  a  second  embodiment  is  described  with  reference  to  Fig.  6  which  is  a  plan 
view  partly  in  section  of  the  apparatus. 

55  As  shown,  in  this  apparatus,  two  shafts  53  and  54  are  held  substantially  horizontally  by  bearing  housing 
plates  65  and  66  mounted  on  both  sides  of  a  barrel  51  having  a  pulverizing/kneading  chamber  52  longer 
than  that  of  the  apparatus  according  to  the  first  embodiment  so  that  the  shafts  53  and  54  penetrate  through 
the  barrel  51  similarly  to  the  first  embodiment.  A  driving  means  67  comprising  a  motor  68,  a  coupling  69, 
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and  driving  gears  70  and  71  is  provided  on  one  end  of  the  shaft  53  so  as  to  drive  each  shaft  53  and  54. 
Similarly  to  the  first  embodiment,  on  the  side  at  which  the  driving  means  67  is  provided  in  the  barrel,  first 
pulverizing/kneading  gears  comprising  feeding  gears  55,  56,  57,  59,  60,  and  62  and  returning  gears  58,  61  , 
and  63  are  mounted  on  the  shaft  53  and  54  so  that  said  gears  engage  with  each  other  between  the  two 

5  shafts.  Similarly  to  the  first  embodiment,  the  barrel  51  is  formed  so  that  the  inner  configuration  of  the  main 
body  64  thereof  substantially  coincides  with  the  peripheral  configuration  of  the  helical  gears  55  through  63, 
and  the  barrel  51  has  in  the  periphery  thereof  the  supply  opening  and  the  discharge  opening  of  the  material 
(not  shown)  and  a  water  jacket  83. 

On  each  shaft  53  and  54,  first  screws  73a  and  73b  which  rotate  together  therewith  are  mounted  on  the 
io  right  side  of  the  helical  gear  63.  Helical  gears  74  through  77  serving  as  second  pulverizing/kneading  gears 

in  which  the  helical  direction  is  alternated  with  each  other  are  mounted  on  the  right  side  of  the  first  screws 
73a  and  73b  so  that  the  gears  engage  with  each  other  between  the  two  shafts.  Screws  78a  and  78b  in 
which  the  helical  direction  is  set  opposite  to  that  of  the  first  screws  73a  and  73b  are  mounted  on  the  right 
side  of  the  helical  gear  77  so  as  to  be  spaced  by  the  collars  79a  and  79b.  The  above-described  helical 

is  gears  55  through  63,  74  through  77,  and  the  screws  73  and  78  are  fixed  to  each  shaft  53  and  54  by 
tightening  the  bolts  81a  and  81b  into  the  collars  80a  and  80b  via  the  end  plate  82a  and  82b. 

In  this  construction,  the  material  supplied  from  the  supply  opening  is  kneaded  with  fine  particles 
contained  therein  pulverized  in  the  same  operation,  similarly  to  the  first  embodiment,  thus  moving  toward 
the  discharge  opening  side  through  the  helical  gears  55-63.  The  screws  73  impart  a  strong  driving  force, 

20  toward  the  discharge  opening  side,  to  the  material  which  has  passed  the  gears  63,  and  a  plate  similar  to  the 
plate  as  described  in  the  first  embodiment  and  mounted  at  the  discharge  opening  is  throttled,  so  that  the 
discharge  opening  side  in  the  barrel  with  respect  to  the  screws  73a  and  73b  is  full  of  the  material  although 
the  supply  opening  side  in  the  barrel  with  respect  to  the  screws  73a  and  73b  is  not  filled  therewith. 
Accordingly,  a  certain  pressure  is  generated  in  this  portion,  but  the  helical  direction  of  the  second  screws 

25  78a  and  78b  is  opposite  to  that  of  the  first  screws  73a  and  73b,  that  is,  the  material  is  pressed  in  the  space 
defined  by  the  screws  73  and  78,  so  that  an  excessive  pressure  is  not  applied  to  the  sealing  members 
mounted  in  the  bearing  housing  plate  66. 

Since,  as  described  above  the  discharge  opening  side  with  respect  to  the  screw  73a  and  73b  in  the 
barrel  51  is  filled  with  the  material,  the  material  is  sufficiently  kneaded  compared  with  the  pulverization  of 

30  fine  particles.  The  gears  55  through  63  alone  are  capable  of  pulverizing  and  kneading  the  material 
simultaneously,  but  the  addition  of  the  screw  73  and  the  gears  74  through  77  is  very  effective  if  it  is 
necessary  to  knead  the  material  further. 

It  is  preferable  to  provide  a  stopper  plate  84,  as  shown  in  Fig.  7  indicating  the  side  elevation  thereof,  on 
the  discharge  opening  side  of  the  gear  77,  the  configuration  of  which  coincides  with  the  inner  configuration 

35  of  the  barrel  51  and  has  a  central  opening  84a  formed  only  at  the  engaging  portion  of  each  pair  of  gears. 
Although  not  shown,  the  sealing  members  are  mounted  on  the  periphery  of  each  shaft  53  and  54  to  seal  the 
throughholes  in  the  stopper  plate  84  through  which  the  respective  shafts  53  and  54  extend. 

Since  the  provision  of  the  stopper  plate  84  causes  the  material  to  move  to  the  discharge  opening  side 
only  through  the  opening  84a,  the  material  is  reliably  passed  through  the  engaging  portion  of  the  gears  so 

40  that  the  fine  particles  contained  therein  are  reliably  pulverized  by  the  engaging  portion. 
It  is  possible  in  each  embodiment  described  above  to  set  the  helical  angle  of  the  feeding  gears  5,  6,  7, 

9,  10,  12  and  55,  56,  57,  59,  60,  62  to  be  greater  than  that  of  the  returning  gears  8,  11,  13  and  58,  61,  63, 
respectively  so  as  to  increase  the  force  for  driving  the  material,  so  that  the  number  of  the  feeding  gears  can 
be  the  same  as  that  of  the  returning  gears.  By  doing  so,  the  number  of  gears  may  be  reduced  to 

45  miniaturize  the  apparatus. 
Similarly  to  the  first  embodiment,  in  the  second  embodiment,  the  apparatus  may  be  operated  to  knead 

the  material  by  supplying  the  material  from  the  supply  means  in  such  a  great  amount  as  to  fill  the  barrel 
with  the  material.  The  stopper  plate  84  described  in  the  second  embodiment  may  be  provided  on  the 
discharge  side  immediately  forward  from  the  gear  13  in  the  first  embodiment  so  as  to  increase  the 

50  pulverizing  effect  of  the  apparatus. 

(Test) 

The  inventors  had  such  a  comparative  test  that  soap  compound  as  shown  in  Table  1  was  kneaded  and 
55  pulverized  by  the  above-described  pulverizing/kneading  apparatuses  according  to  the  above  first  and 

second  embodiment  and  a  conventional  apparatus  having  three  rollers. 
The  number  of  revolution  of  the  gears  and  the  amount  of  the  soap  compound  to  be  processed  by  each 

pulverizing/kneading  apparatus  according  to  the  present  invention  was  set  as  200rpm  and  25kg/hr, 
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respectively.  In  the  conventional  apparatus  having  three  rollers,  the  amount  of  the  soap  compound  to  be 
processed  was  15kg/hr  and  the  number  of  the  revolution  of  each  of  three  rollers  was  set  as  27,  49,  and 
87rpm,  respectively,  and  the  soap  compound  was  processed  three  times.  The  module,  helical  angle,  outer 
diameter,  and  width  of  the  gear  of  each  kneading  apparatus  according  to  the  present  invention  was  6,  15°, 

5  106mm,  and  35mm,  respectively. 
After  the  soap  compound  was  kneaded,  it  was  extruded  by  a  vacuum  duplex  plodder  having  a  screw  of 

80mm  in  diameter  and  400mm  in  length  and  a  screw  of  110mm  in  diameter  and  440mm  in  length  and 
molded  by  a  stamping  machine  to  form  soap  of  72mm  long,  52mm  broad,  and  35mm  thick.  Then,  three 
kinds  of  soaps  were  examined  in  the  sense  of  touch  in  hand-washing,  crack,  and  lather  property. 

10 

T a b l e   1 

15 
c o m p o s i t i o n   (wt%)  

m i x t u r e   of  s o d i u m   s o a p   of  b e e f   t a l l o w  

20  f a t t y   a c i d   and  s o d i u m   s o a p   of  c o c o n u t  

o i l   f a t t y   a c i d   in   t h e   r a t i o   of  6  :  4  81 

c o c o n u t   o i l   f a t t y   a c i d   6 
25 

p e r f u m e   1 

t i t a n i u m   d i o x i d e   0 . 2  

30  m a g n e s i u m   s t e a r a t e   0 . 5  

BHT  (  t - b u t y l h y d r o x y t o l u e n e   )  0 . 2  

w a t e r   1 1 . 1  
35 

40  1)  Hand-washing  test 

Hand-washing  test  of  each  sample  was  carried  out  using  water  of  25±1  °C.  Lather  property,  solubility, 
and  roughness  degree  were  compared  with  a  reference  soap  which  was  subjected  to  a  hand-washing.  The 
samples  were  ranked  into  three  grades  according  to  the  result  of  each  sample: 

45  rank  1  smooth 
rank  2  normal 
rank  3  rough 

2)  Crack  test 
50 

A  nail  of  approximately  5cm  was  stuck  to  the  edge  of  each  sample  which  was  hung  with  a  wire 
approximately  0.3mm  in  diameter,  then  each  sample  was  immersed  in  water  of  25  °  C  for  three  hours.  After 
the  sample  was  taken  out  from  the  water  and  left  for  24  hours  at  the  room  temperature  while  the  sample 
was  hung  with  the  wire.  The  samples  were  ranked  into  the  following  three  grades  by  visually  observing 

55  each  sample. 
rank  1  no  crack  or  slight  crack 
rank  2  partly  cracked 
rank  3  cracked  throughout  sample 
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3)  Lather  test 

Using  a  test  device  comprising  a  holder  for  fixing  the  position  of  each  sample  soap  and  sponge  which 
moves  vertically  in  parallel  with  the  surface  of  the  sample  soap.  The  sponge  is  immersed  in  water  contained 

5  in  a  container  when  the  sponge  is  positioned  at  the  lower  end  of  the  vertical  movement  thereof.  The  speed 
of  the  sponge  in  its  vertical  movement  was  set  so  that  it  reciprocates  22  times  a  minute.  The  lather  property 
value  is  indicated  by  the  number  of  strokes  of  the  sponge  when  a  whole  surface  of  the  water  is  covered 
with  bubbles. 

Tables  2(a),  2(b),  and  2(c)  show  the  kneading/pulverizing  condition  of  each  sample  soap  compound 
io  consisting  of  the  composition  shown  in  Table  1  and  the  quality  evaluation  of  each  soap  molded  with  the 

plodder  and  the  stamping  machine.  In  Table  2(a)  the  apparatus  according  to  the  first  embodiment  of  the 
present  invention  was  used,  in  Table  2(b)  the  apparatus  according  to  the  second  embodiment  of  the  present 
invention  was  used,  and  in  Table  2(c)  the  conventional  apparatus  including  three  rolls  was  used. 

is  T a b l e   2 ( a )  

a p p a r a t u s   a c c o r d i n g   to  t h e   f i r s t   e m b o d i m e n t  
20 

k n e a d i n g / p u l v e r -   s o a p   c o m p o u n d   same  c o m p o s i t i o n  

25  i z i n g   c o n d i t i o n   as  T a b l e   1 

s u p p l i e d   a m o u n t   ( k g / h r )   25 

n u m b e r   of  r e v o l u t i o n   ( rpm)  2 0 0  
30 

p r o c e s s e d   n u m b e r   of  t i m e s   1 

35  h a n d - w a s h i n g   t e s t   1 

q u a l i t y   c r a c k   t e s t   1 

l a t h e r   p r o p e r t y   t e s t   10 
40 

45  T a b l e   2 f b )  

a p p a r a t u s   a c c o r d i n g   to  t h e   s e c o n d   e m b o d i m e n t  
50 

55 
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10 

k n e a d i n g / p u l v e r -   soap  compound   same  c o m p o s i t i o n  

i z i n g   c o n d i t i o n   as  T a b l e   1 

s u p p l i e d   a m o u n t   ( k g / h r )   25 

number   of  r e v o l u t i o n   (rpm)  200  

p r o c e s s e d   number   of  t i m e s   1 

15  h a n d - w a s h i n g   t e s t   1 

q u a l i t y   c r a c k   t e s t   1 

l a t h e r   p r o p e r t y   t e s t   4 
20 

25 T a b l e   2 ( c )  

a p p a r a t u s   i n c l u d i n g   t h r e e   r o l l e r s  

30 

k n e a d i n g / p u l v e r -   soap  compound   same  c o m p o s i t i o n  

i z i n g   c o n d i t i o n   as  T a b l e   1 
35  '  

s u p p l i e d   a m o u n t   ( k g / h r )   15 

number   of  r e v o l u t i o n   (rpm)  27,  49,  87 

40  p r o c e s s e d   number   of  t i m e s   3 

35 

40 

45 
h a n d - w a s h i n g   t e s t   3 

q u a l i t y   c r a c k   t e s t   3 

l a t h e r   p r o p e r t y   t e s t   15 

50 

As  apparent  from  these  tables,  the  soap  molded  by  each  pulverizing/kneading  apparatus  according  to 
the  present  invention  is  more  favorable  to  the  touch,  cracked  less,  and  more  favorable  in  lather  property 

55  than  the  soap  molded  with  the  pulverizing/kneading  apparatus  comprising  the  three  rollers  although  the 
pulverizing/kneading  apparatus  according  to  the  present  invention  processed  more  amount  of  soap  com- 
pound  per  unit  time  than  the  kneading  apparatus  comprising  three  rollers  did.  That  is,  in  order  to  obtain 
soap  of  equal  to  or  higher  in  quality  than  the  soap  manufactured  according  to  the  conventional  method,  the 

10 
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present  invention  is  capable  of  kneading  a  soap  compound  in  a  period  of  time  shorter  than  that  required  for 
the  conventional  method  to  do. 

Claims 
5 

1.  A  pulverizing/kneading  apparatus  for  kneading  a  material  and/or  pulverizing  fine  particles  contained  in 
said  material  comprising: 

a  barrel  (1)  having  a  pulverizing/kneading  chamber  (2)  extending  substantially  horizontally,  a  supply 
opening  (22)  of  said  material  positioned  in  a  center  of  one  end  of  said  pulverizing/kneading  chamber  (2) 

io  and  communicating  with  an  upper  portion  of  said  pulverizing/kneading  chamber  (2),  a  discharge 
opening  (23)  positioned  in  the  other  end  of  said  pulverizing/kneading  chamber  (2)  and  communicating 
with  a  lower  portion  of  said  pulverizing/kneading  chamber  (2), 

two  shafts  (3,  4)  extending  substantially  horizontally  through  said  pulverizing/kneading  chamber  (2) 
and  rotatably  supported  by  said  barrel  (1)  with  bearings  (18,  19),  and 

is  driving  means  (14)  for  rotating  said  two  shafts  (3,  4), 
said  two  shafts  (3,  4)  being  provided  with  first  pulverizing/kneading  gears  (5-13)  comprising  feeding 

gears  (5-7,  9,  10,  12)  located  at  the  supply  opening  side  in  said  barrel  (1)  to  engage  with  each  other 
between  said  two  shafts  (3,  4), 

the  configuration  of  the  inner  surface  of  said  barrel  (1)  being  formed  to  substantially  tightly 
20  correspond  to  that  of  the  peripheral  configuration  of  said  first  pulverizing/kneading  gears  (5-13), 

said  teeth  of  the  feeding  gears  (5-7,  9,  10,  12)  having  a  helical  direction  for  feeding  said  material 
toward  the  discharge  opening  side, 

characterized  in  that 
said  first  pulverizing/kneading  gears  further  comprise  returning  gears  (8,  11,  13)  engaging  with  each 

25  other  between  said  two  shafts  (3,  4)  and  tooth  spaces  of  which  communicate  with  those  of  said  feeding 
gears  (5-7,  9,  10,  12), 

wherein 
said  teeth  of  the  returning  gears  (8,  11,  13)  have  a  helical  direction  for  returning  said  material 

toward  the  supply  opening  side. 
30 

2.  A  pulverizing/kneading  apparatus  as  claimed  in  claim  1,  said  first  pulverizing/kneading  gears  (5-13)  on 
each  of  said  shafts  (3,  4)comprises  a  plurality  of  pairs  of  said  feeding  and  returning  gears  (5a-7a:  8a), 
(9a,  10a:  11a),  (12a:  13a),  (5b-7b:  8b),  (9b,  10b:  11b),  (12b:  13b). 

35  3.  A  pulverizing/kneading  apparatus  as  claimed  in  claim  1  or  2  further  comprising  a  stopper  plate  (84) 
contacting  a  forward  side  of  said  first  pulverizing/kneading  gears  (5-13;  74  -  77)  having,  at  its  center,  a 
discharge  opening  (84a)  confronting  the  engaging  portion  of  said  gears  (5-13;  74-77). 

4.  A  pulverizing/kneading  apparatus  as  claimed  in  any  a  claims  1  to  3,  further  comprising: 
40  screw  means  (73)  for  feeding  said  material  which  has  passed  said  first  pulverizing/kneading  gears 

(55-63)  toward  the  discharge  opening  side  mounted  on  each  of  said  two  shafts  (53,  54)  at  the  discharge 
opening  side  with  respect  to  said  first  pulverizing/kneading  gears  (55-63); 

second  pulverizing/kneading  gears  (74-77)  provided  on  each  of  said  two  shafts  (53,  54)  at  the 
discharge  opening  side  with  respect  to  said  screw  means  (73)  so  as  to  engage  with  each  other  between 

45  said  two  shafts  (53,  54),  and 
throttle  means  (26)  mounted  on  said  discharge  opening  (23)  for  restricting  the  amount  of  said 

material  to  be  discharged. 

5.  A  pulverizing/kneading  apparatus  as  claimed  in  any  of  claims  1  to  4,  wherein  the  helical  angle  of  said 
50  feeding  gears  (5-7,  9,  10,  12)  is  substantially  equal  to  that  of  said  returning  gears  (8,  11,  13)  and  the 

sum  of  the  tooth  widths  of  said  feeding  gears  (5-7,  9,  10,  12)  is  greater  than  that  of  said  returning  gears 
(8,  11,  13),  whereby  a  forward  driving  force  caused  by  said  feeding  gears  (5-7,  9,  10,  12)  becomes 
larger  than  a  backward  driving  force  caused  by  said  returning  gears  (8,  11,  13). 

55  6.  A  pulverizing/kneading  apparatus  as  claimed  in  any  of  claims  1  to  4,  wherein  the  sum  of  the  tooth 
widths  of  said  feeding  gears  (5-7,  9,  10,  12)  is  substantially  equal  to  that  of  said  returning  gears  (8,  11, 
13)  and  the  helical  angle  of  said  feeding  gears  (5-7,  9,  10,  12)  is  greater  than  that  of  said  returning 
gears  (8,  11,  13),  whereby  a  forward  driving  force  caused  by  said  feeding  gears  (5-7,  9,  10,  12) 
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becomes  larger  than  a  backward  driving  force  caused  by  said  returning  gears  (8,  11,  13). 

7.  A  pulverizing/kneading  apparatus  as  claimed  in  any  of  claims  1  to  6,  wherein 
said  returning  gears  (8,  11,  13)  are  located  at  the  discharge  opening  side 

5  said  teeth  of  the  feeding  gears  (5-7,  9,  10,  12)  having  said  helical  direction  feed  said  material 
toward  the  discharge  opening  side  when  said  feeding  gears  (8,  11,  13)  rotate  in  directions  such  that 
engaging  portions  thereof  move  downwardly,  while  said  teeth  of  the  returning  gears  (8,  11,  13)  having 
said  helical  direction  return  said  material  toward  the  supply  opening  side  with  a  backward  driving  force 
less  than  a  forward  driving  force  by  said  feeding  gears  (5-7,  9,  10,  12)  when  engaging  portions  thereof 

io  move  downwardly,  and 
said  supply  opening  (22)  being  provided  with  a  material  supply  means  (39)  for  suppling  said 

material  into  said  barrel  (1)  so  that  only  the  engaging  portions  of  said  feeding  gears  (5-7)  and  portions 
immediately  above  said  engaging  portion  thereof  are  filled  by  the  material. 

is  8.  A  pulverizing/kneading  apparatus  as  claimed  in  claim  7,  further  comprising: 
screw  means  (73)  for  feeding  said  material  which  has  passed  said  first  pulverizing/kneading  gears 

(55-63)  toward  the  discharge  opening  side  is  mounted  on  each  of  said  two  shafts  (53,  54)  at  the 
discharge  opening  side  with  respect  to  said  first  pulverizing/kneading  gears  (55-63),  a  forward  driving 
force  caused  by  said  screw  means  (73)  being  greater  than  that  caused  by  said  first  pulverizing/ 

20  kneading  gears  (55-63); 
second  pulverizing/kneading  gears  (74-77)  provided  on  each  of  said  two  shafts  (53,  54)  at  the 

discharge  opening  side  with  respect  to  said  screw  means  (73)  so  as  to  engage  with  each  other  between 
said  two  shafts  (53,  54),  and 

throttle  means  (26)  mounted  on  said  discharge  opening  (23)  for  restricting  the  amount  of  said 
25  material  to  be  discharged. 

9.  A  method  for  manufacturing  soap  including  a  step  of  kneading  a  soap  compound  and/or  pulverizing  fine 
particles  contained  in  said  soap  compound  using  an  apparatus  which  comprises; 

a  barrel  (1)  having  a  pulverizing/kneading  chamber  (2)  extending  substantially  horizontally,  two 
30  shafts  (3,  4)  extending  substantially  horizontally  through  said  pulverizing/kneading  chamber  (2)  and 

rotatably  supported  by  said  barrel  (1)  with  bearings  (18,  19),  said  two  shafts  (3,  4)  being  provided  with 
first  pulverizing/kneading  gears  (5-13)  comprising  feeding  helical  gears  (5-7,  9,  10,  12)  generating  a 
forward  driving  force  and  engaging  with  each  other  between  said  two  shafts  (3,  4),  the  chamber  (2)  of 
said  barrel  (1)  being  formed  to  substantially  tightly  correspond  to  that  of  the  peripheral  configuration  of 

35  said  first  pulverizing/kneading  gears  (5-13), 
wherein  the  method  comprises  the  steps  of: 
successively  feeding  said  soap  compound  into  said  barrel  (1)  in  which  said  two  shafts  (3,  4)  are 

rotating  together  with  said  first  pulverizing/kneading  gears  (5-13),  and 
moving  said  soap  compound  positioned  through  tooth  spaces  of  the  first  pulverizing/kneading  gears 

40  (5-13)  and  the  space  between  the  teeth  of  the  first  pulverizing/kneading  gears  (5-13)  and  said  barrel  (1) 
so  that  said  soap  compound  is  pulverized  and/or  kneaded, 

characterized  in  that 
a  backward  driving  force  is  generated  by  returning  helical  gears  (8,  11,  13)  being  provided  on  said 

two  shafts  (3,  4)  and  engaging  with  each  other  between  said  two  shafts  (3,  4)  with  their  tooth  spaces 
45  communicating  with  tooth  spaces  of  said  feeding  gears  (5-7,  9,  10,  12). 

10.  A  method  as  claimed  in  claim  9,  wherein 
said  backward  driving  force  is  smaller  than  the  forward  driving  force, 
said  two  shafts  (3,  4)  are  rotating  together  with  said  feeding  and  returning  gears  (5-13)  such  that 

50  engaging  potions  of  the  feeding  and  returning  gears  (5-13)  move  downwardly,  and 
said  soap  compound  is  fed  forwardly  by  the  forward  driving  force  of  the  rotating  feeding  gears  (5-7, 

9,  10,  12)  and  returned  backwardly  by  the  backward  driving  force  of  the  rotating  returning  gears  (8,  11, 
13). 

55  Patentanspruche 

1.  Pulverisierungs-  und  Knetapparat  zum  Kneten  eines  Materials  und/oder  Pulverisieren  feiner  Partikel,  die 
in  dem  Material  enthalten  sind,  mit: 

12 



EP  0  464  816  B1 

einem  Zylinder  (1)  mit  einer  Pulverisierungs-  und  Knetkammer  (2),  die  sich  im  wesentlichen 
horizontal  erstreckt,  einer  Zufuhrungsoffnung  (22)  fur  das  Material,  die  in  einer  Mitte  eines  Endes  der 
Pulverisierungs-  und  Knetkammer  (2)  positioniert  ist  und  die  mit  einem  oberen  Abschnitt  der  Pulverisie- 
rungs-  und  Knetkammer  (2)  in  Verbindung  steht,  einer  Austrittsoffnung  (23),  die  am  anderen  Ende  der 

5  Pulverisierungs-  und  Knetkammer  (2)  positioniert  ist  und  die  mit  einem  unteren  Abschnitt  der  Pulver- 
isierungs-  und  Knetkammer  (2)  in  Verbindung  steht, 

zwei  Wellen  (3,  4),  die  sich  im  wesentlichen  horizontal  durch  die  Pulverisierungs-  und  Knetkammer 
(2)  erstrecken  und  die  mittels  Lager  (18,  19)  drehbar  in  dem  Zylinder  (1)  gelagert  sind,  und 

einer  Antriebseinrichtung  (14)  zum  Drehen  der  beiden  Wellen  (3,  4), 
io  wobei  die  beiden  Wellen  (3,  4)  ausgestattet  sind  mit  ersten  Pulverisierungs-  und  Knetzahnradern 

(5-13),  die  Vorlaufzahnrader  (5-7,  9,  10,  12)  umfassen,  die  in  der  Zufuhroffnungsseite  des  Zylinders  (1) 
angeordnet  sind,  urn  miteinander  zwischen  den  beiden  Wellen  (3,  4)  in  Eingriff  zu  stehen, 

wobei  die  Konfiguration  der  Innenflache  des  Zylinders  (1)  so  ausgebildet  ist,  daB  sie  im  wesentli- 
chen  genau  der  der  Umfangskonfiguration  der  ersten  Pulverisierungs-  und  Knetzahnrader  (5-13) 

is  entspricht, 
wobei  die  Zahne  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  eine  Schragungsrichtung  aufweisen,  zum 

Vorwartsbefordern  des  Materials  zur  Austrittsoffnungsseite, 
dadurch  gekennzeichnet,  daB 
die  ersten  Pulverisierungs-  und  Knetzahnrader  ferner  aufweisen:  Rucklaufzahnrader  (8,  11,  13),  die 

20  zwischen  den  beiden  Wellen  (3,  4)  miteinander  in  Eingriff  stehen  und  deren  Zahnzwischenraume  mit 
denen  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  in  Verbindung  stehen, 

wobei  die  Zahne  der  Rucklaufzahnrader  (8,  11,  13)  eine  Schragungsrichtung  aufweisen,  zum 
Zuruckbefordern  des  Materials  zur  Zufuhrungsoffnungsseite. 

25  2.  Pulverisierungs-  und  Knetapparat  nach  Anspruch  1,  wobei  die  Pulverisierungs-  und  Knetzahnrader  (5- 
13)  auf  jeder  der  Wellen  (3,  4)  mehrere  Paare  von  Vorlauf-  und  Rucklaufzahnradern  (5a-7a:8a),  (9a, 
10a:11a),  (12a:13a),  (5b-7b:8b),  (9b,  10b:  11b),  (12b:13b)  umfassen. 

3.  Pulverisierungs-  und  Knetapparat  nach  Anspruch  1  oder  2,  ferner  mit  einer  Anschlagplatte  (84),  die  eine 
30  Vorderseite  der  ersten  Pulverisierungs-  und  Knetzahnrader  (5-13;  74-77)  beruhrt  und  in  ihrem  Mittel- 

punkt  eine  Austrittsoffnung  (84a)  aufweist,  die  dem  Eingriffsabschnitt  der  Zahnrader  (5-13;  74-77) 
gegenuber  liegt. 

4.  Pulverisierungs-  und  Knetapparat  nach  einem  der  Anspruche  1  bis  3,  ferner  mit: 
35  einer  Schneckeneinrichtung  (73)  zum  Befordern  des  Materials,  das  die  ersten  Pulverisierungs-  und 

Knetzahnrader  (55-63)  zur  Austrittsoffnungsseite  hin  durchlaufen  hat,  welche  Schneckeneinrichtung  auf 
jeder  der  beiden  Wellen  (53,  54)  an  der  Austrittsoffnungsseite  in  bezug  auf  die  ersten  Pulverisierungs- 
und  Knetzahnrader  (55-63)  angeordnet  ist; 

zweiten  Pulverisierungs-  und  Knetzahnradern  (74-77),  die  auf  jeder  der  beiden  Wellen  (53,  54)  auf 
40  der  Austrittsoffnungsseite  in  bezug  auf  die  Schneckeneinrichtung  (73)  angeordnet  sind,  urn  zwischen 

den  beiden  Wellen  (53,  54)  miteinander  in  Eingriff  zu  stehen  und 
einer  Drosseleinrichtung  (26),  die  an  der  Austrittsoffnung  (23)  angeordnet  ist,  zum  Beschranken  der 

Menge  des  Materials,  das  hinausbefordert  werden  soil. 

45  5.  Pulverisierungs-  und  Knetapparat  nach  einem  der  Anspruche  1  bis  4,  wobei  der  Schragungswinkel  der 
Vorlaufzahnrader  (5-7,  9,  10,  12)  im  wesentlichen  gleich  dem  der  Rucklaufzahnrader  (8,  11,  13)  ist  und 
die  Summe  der  Zahnbreiten  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  groBer  ist  als  die  der  Rucklaufzahnra- 
der  (8,  11,  13),  wobei  eine  vorwartstreibende  Kraft,  die  durch  die  Vorlaufzahnrader  (5-7,  9,  10,  12) 
bewirkt  wird,  groBer  wird  als  eine  ruckwartstreibende  Kraft,  die  durch  die  Rucklaufzahnrader  (8,  11,  13) 

50  bewirkt  wird. 

6.  Pulverisierungs-  und  Knetapparat  nach  einem  der  Anspruche  1  bis  5,  wobei  die  Summe  der  Zahnbrei- 
ten  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  im  wesentlichen  gleich  der  der  Rucklaufzahnrader  (8,  11,  13) 
ist  und  der  Schragungswinkel  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  groBer  ist  als  der  der  Rucklaufzahn- 

55  rader  (8,  11,  13),  wobei  eine  vorwartstreibende  Kraft,  die  durch  die  Vorlaufzahnrader  (5-7,  9,  10,  12) 
bewirkt  wird,  groBer  wird  als  eine  ruckwartstreibende  Kraft,  die  durch  die  Rucklaufzahnrader  (8,  11,  13) 
bewirkt  wird. 

13 
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.  Pulverisierungs-  und  Knetapparat  nach  einem  der  Anspruche  1  bis  6,  wobei  die  Rucklaufzahnrader  (8, 
11,  13)  an  der  Austrittsoffnungsseite  angeordnet  sind, 

die  Zahne  der  Vorlaufzahnrader  (5-7,  9,  10,  12)  mit  der  Schragungsrichtung  das  Material  zur 
Austrittsoffnungsseite  befordern,  wenn  die  Vorlaufzahnrader  (8,  11,  13)  sich  in  solchen  Richtungen 
drehen,  daB  ihre  Eingriffsabschnitte  sich  nach  unten  bewegen,  wahrend  die  Zahne  der  Rucklaufzahnra- 
der  (8,  11,  13)  mit  der  Schragungsrichtung  das  Material  zur  Zufuhrungsoffnungsseite  zuruckbefordern, 
und  zwar  mit  einer  ruckwartstreibenden  Kraft,  die  geringer  ist  als  eine  vorwartstreibende  Kraft  durch  die 
Vorlaufzahnrader  (5-7,  9,  10,  12),  wenn  sich  ihre  Eingriffsabschnitte  nach  unten  bewegen,  und 

die  Zufuhrungsoffnung  (22)  mit  einer  Materialzufuhrungseinrichtung  (39)  ausgestattet  ist  zum 
Zufuhren  des  Materials  in  den  Zylinder  (1),  so  daB  nur  die  Eingriffsabschnitte  der  Vorlaufzahnrader  (5- 
7)  und  die  Abschnitte,  die  unmittelbar  uber  deren  Eingriffsabschnitt  liegen,  mit  dem  Material  gefullt 
werden. 

.  Pulverisierungs-  und  Knetapparat  nach  Anspruch  7,  ferner  mit: 
einer  Schneckeneinrichtung  (73)  zum  Befordern  des  Materials,  das  die  ersten  Pulverisierungs-  und 

Knetzahnrader  (55-63)  durchlaufen  hat,  zur  Austrittsoffnungsseite  hin,  welche  Schneckeneinrichtung  auf 
jeder  der  beiden  Wellen  (53,  54)  an  der  Austrittsoffnungsseite  in  bezug  auf  die  ersten  Pulverisierungs- 
und  Knetzahnrader  (55-63)  angeordnet  ist,  wobei  eine  vorwartstreibende  Kraft,  die  durch  die  Schnek- 
keneinrichtung  (73)  bewirkt  wird,  groBer  ist  als  die,  die  durch  die  ersten  Pulverisierungs-  und  Knetzahn- 
rader  (55-63)  bewirkt  wird; 

zweiten  Pulverisierungs-  und  Knetzahnradern  (74-77),  die  an  jeder  der  beiden  Wellen  (53,  54)  auf 
der  Austrittsoffnungsseite  in  bezug  auf  die  Schneckeneinrichtung  (73)  angeordnet  sind,  urn  zwischen 
den  beiden  Wellen  (53,  54)  miteinander  in  Eingriff  zu  stehen,  und 

einer  Drosseleinrichtung  (26),  die  an  der  Austrittsoffnung  (23)  angeordnet  ist,  zum  Beschranken  der 
Menge  des  Materials,  das  hinausbefordert  werden  soil. 

.  Verfahren  zum  Herstellen  von  Seife  mit  einem  Schritt  des  Knetens  einer  Seifenmasse  und/oder  des 
Pulverisierens  feiner  Partikel,  die  in  der  Seifenmasse  enthalten  sind,  unter  Verwendung  eines  Apparats 
mit: 

einem  Zylinder  (1)  mit  einer  Pulverisierungs-  und  Knetkammer  (2),  die  sich  im  wesentlichen 
horizontal  erstreckt,  zwei  Wellen  (3,  4),  die  sich  durch  die  Pulverisierungs-  und  Knetkammer  (2)  im 
wesentlichen  horizontal  erstrecken  und  mittels  Lager  (18,  19)  in  dem  Zylinder  (1)  drehbar  gelagert  sind, 
wobei  die  beiden  Wellen  (3,  4)  mit  ersten  Pulverisierungs-  und  Knetzahnradern  (5-13)  ausgestattet  sind, 
die  Vorlaufschragzahnrader  (5-7,  9,  10,  12)  umfassen,  die  eine  vorwartstreibende  Kraft  erzeugen  und 
zwischen  den  beiden  Wellen  (3,  4)  miteinander  im  Eingriff  stehen,  wobei  die  Kammer  (2)  des  Zylinders 
(1)  so  ausgebildet  ist,  daB  sie  im  wesentlichen  genau  der  der  Umfangskonfiguration  der  ersten 
Pulverisierungs-  und  Knetzahnrader  (5-13)  entspricht, 

wobei  das  Verfahren  die  Schritte  aufweist: 
aufeinanderfolgendes  Befordern  der  Seifenmasse  in  den  Zylinder  (1),  in  dem  sich  die  beiden 

Wellen  (3,  4)  zusammen  mit  den  Pulverisierungs-  und  Knetzahnradern  (5-13)  drehen,  und 
Bewegen  der  positionierten  Seifenmasse  durch  die  Zahnzwischenraume  der  ersten  Pulverisie- 

rungs-  und  Knetzahnrader  (5-13)  und  den  Zwischenraum  zwischen  den  Zahnen  der  ersten  Pulverisie- 
rungs-  und  Knetzahnrader  (5-13)  und  dem  Zylinder  (1),  so  daB  die  Seifenmasse  pulverisiert  und/oder 
geknetet  wird, 

dadurch  gekennzeichnet,  daB 
eine  ruckwartstreibende  Kraft  erzeugt  wird,  dadurch  daB  Rucklaufschragzahnrader  (8,  11,  13)  auf 

den  beiden  Wellen  (3,  4)  angeordnet  sind  und  zwischen  den  beiden  Wellen  (3,  4)  miteinander  in 
Eingriff  stehen,  wobei  ihre  Zahnzwischenraume  mit  den  Zahnzwischenraumen  der  Vorlaufzahnrader  (5- 
7,  9,  10,  12)  in  Verbindung  stehen. 

0.  Verfahren  nach  Anspruch  9,  wobei  die  ruckwartstreibende  Kraft  kleiner  ist  als  die  vorwartsttreibende 
Kraft,  die  beiden  Wellen  (3,  4)  sich  zusammen  mit  den  Vorlauf-  und  Rucklaufzahnradern  (5-13)  drehen, 
so  daB  die  Eingriffsabschnitte  der  Vorlauf-  und  der  Rucklaufzahnrader  (5-13)  sich  nach  unten  bewegen, 
und 

die  Seifenmasse  durch  die  vorwartstreibende  Kraft  der  sich  drehenden  Vorlaufzahnrader  (5-7,  9, 
10,  12)  in  Vorwartsrichtung  befordert  wird  und  durch  die  ruckwartstreibende  Kraft  der  sich  drehenden 
Rucklaufzahnrader  (8,  11,  13)  in  Ruckwartsrichtung  zuruckbefordert  wird. 
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Revendicatlons 

1.  Machine  de  pulverisation/malaxage  destinee  a  malaxer  une  matiere  et/ou  a  pulveriser  les  fines 
particules  contenues  dans  ladite  matiere,  comprenant  : 

5  un  carter  (1)  ayant  une  chambre  de  pulverisation/malaxage  (2)  qui  s'etend  sensiblement  horizonta- 
lement,  une  ouverture  d'entree  (22)  de  ladite  matiere,  placee  au  centre  d'une  extremite  de  ladite 
chambre  de  pulverisation/malaxage  (2)  et  communiquant  avec  une  partie  superieure  de  ladite  chambre 
de  pulverisation/malaxage  (2),  une  ouverture  de  sortie  (23)  positionnee  dans  I'autre  extremite  de  ladite 
chambre  de  pulverisation/malaxage  (2)  et  communiquant  avec  une  partie  inferieure  de  ladite  chambre 

io  de  pulverisation/malaxage  (2)  ; 
deux  arbres  (3,  4)  qui  s'etendent  sensiblement  horizontalement  a  travers  ladite  chambre  de 

pulverisation/malaxage  (2)  et  sont  supportes  rotatifs  par  ledit  carter  (1)  a  I'aide  de  paliers  (18,  19),  et 
des  moyens  d'entraTnement  (14)  servant  a  entraTner  ces  deux  arbres  (3,  4), 
les  deux  arbres  (3,  4)  etant  munis  de  premiers  pignons  de  pulverisation/malaxage  (5  a  13)  qui 

is  comprennent  des  pignons  d'avance  (5  a  7,  9,  10,  12)  places  sur  le  cote  de  louverture  d'entree  dudit 
carter  (1)  pour  engrener  entre  eux  entre  les  deux  arbres  (3,  4), 

la  configuration  de  la  surface  interieure  du  carter  (1)  etant  formee  de  maniere  a  correspondre  tres 
etroitement  a  la  configuration  peripherique  desdits  premiers  pignons  de  pulverisation/malaxage  (5  a  13) 

20  lesdites  dents  des  pignons  d'avance  (5  a  7,  9,  10,  12)  ayant  un  sens  d'helice  propre  a  faire 
avancer  ladite  matiere  vers  le  cote  de  I'ouverture  de  sortie, 

caracterise  en  ce  que 
lesdits  premiers  pignons  de  pulverisation/malaxage  comprennent  en  outre  des  pignons  de  retour 

(8,  11,  13)  qui  engrenent  I'un  dans  I'autre  entre  les  deux  arbres  (3,  4)  et  dont  les  creux  de  denture 
25  communiquent  avec  ceux  desdits  pignons  d'avance  (5  a  7,  9,  10,  12), 

dans  lequel  lesdites  dents  des  pignons  de  retour  (8,  11,  13)  ont  un  sens  d'helice  propre  a  renvoyer 
ladite  matiere  vers  le  cote  de  I'ouverture  d'entree. 

2.  Machine  de  pulverisation/malaxage  selon  la  revendication  1  ,  dans  laquelle  lesdits  premiers  pignons  de 
30  pulverisation/malaxage  (5  a  13)  montes  sur  chacun  desdits  arbres  (3,  4)  comprennent  une  pluralite  de 

paires  desdits  pignons  d'avance  et  de  retour  (5a  a  7a  :  8a),  (9a,  10a  :  11a),  (12a  :  13a),  (  5b-7b  :  8b), 
(9b,  10b  :  11b),  (12b  :  13b). 

3.  Machine  de  pulverisation/malaxage  selon  la  revendication  1  ou  2,  comprenant  en  outre  une  plaque 
35  d'arret  (84)  qui  est  en  contact  avec  une  face  avant  desdits  pignons  de  pulverisation/malaxage  (5  a  13  ; 

74  a  77),  et  presentant  en  son  centre  une  ouverture  de  sortie  (84a)  qui  fait  face  a  la  zone 
d'engrenement  desdits  premiers  pignons  (5  a  13  ;  74  a  77). 

4.  Machine  de  pulverisation/malaxage  selon  une  quelconque  des  revendications  1  a  3,  comprenant  en 
40  outre  : 

des  moyens  du  type  vis  (73)  servant  a  faire  avancer  ladite  matiere  qui  a  franchi  lesdits  premiers 
pignons  de  pulverisation/malaxage  (55  a  63),  vers  le  cote  de  I'ouverture  de  sortie,  montes  sur  chacun 
des  deux  arbres  (53,  54)  sur  le  cote  dirige  vers  I'ouverture  de  sortie,  relativement  auxdits  premiers 
pignons  de  pulverisation/malaxage  (55  a  63)  ; 

45  des  deuxiemes  pignons  de  pulverisation/malaxage  (74  a  77)  prevus  sur  chacun  des  deux  arbres 
(53,  54)  sur  le  cote  dirige  vers  I'ouverture  de  sortie,  relativement  auxdits  moyens  du  type  vis  (73),  de 
maniere  a  engrener  entre  eux  entre  les  deux  arbres  (53,  54),  et 

des  moyens  d'etranglement  (26)  montes  sur  ladite  ouverture  de  sortie  (23)  pour  etrangler  le  debit 
de  ladite  matiere  qui  doit  etre  dechargee. 

50 
5.  Machine  de  pulverisation/malaxage  selon  une  quelconque  des  revendications  1  a  4,  dans  laquelle 

Tangle  d'helice  des  pignons  d'avance  (5  a  7,  9,  10,  12)  est  sensiblement  egal  a  celui  des  pignons  de 
retour  (8,  11,  13)  et  la  somme  des  largeurs  des  dents  desdits  pignons  d'avance  (5  a  7,  9,  10,  12)  est 
plus  grande  que  celle  desdits  pignons  de  retour  (8,  11,  13),  de  sorte  qu'une  force  d'entraTnement  vers 

55  I'avant  developpee  par  lesdits  pignons  d'avance  (5  a  7,  9,  10,  12)  est  plus  grande  que  la  force 
d'entraTnement  vers  I'arriere  developpee  par  lesdits  pignons  de  retour  (8,  11,  13). 
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6.  Machine  de  pulverisation/malaxage  selon  une  quelconque  des  revendications  1  a  4,  dans  laquelle  la 
somme  des  largeurs  de  dents  desdits  pignons  d'avance  (5  a  7,  9,  10,  12)  est  sensiblement  egale  a 
celle  des  pignons  de  retour  (8,  11,  13)  et  Tangle  d'helice  desdits  pignons  d'avance  (5  a  7,  9,  10,  12)  est 
plus  grand  que  celui  desdits  pignons  de  retour  (8,  11,  13),  de  sorte  qu'une  force  d'entraTnement  vers 

5  Tavant  developpee  par  lesdits  pignons  d'avance  (5  a  7,  9,  10,  12)  est  plus  grande  que  la  force 
d'entraTnement  vers  Tarriere  developpee  par  lesdits  pignons  de  retour  (8,  11,  13). 

7.  Machine  de  pulverisation/malaxage  selon  une  quelconque  des  revendications  1  a  6,  dans  laquelle 
lesdits  pignons  de  retour  (8,  11,  13)  sont  situes  du  cote  de  I'ouverture  de  sortie, 

io  lesdites  dents  des  pignons  d'avance  (5  a  7,  9,  10,  12)  ayant  ledit  sens  d'helice  propre  a  faire 
avancer  ladite  matiere  vers  le  cote  de  I'ouverture  de  sortie  lorsque  les  pignons  de  retour  (8,  11,  13) 
tournent  dans  des  sens  tels  que  leurs  zones  d'engrenement  descendent,  tandis  que  lesdites  dents  des 
pignons  de  retour  (8,  11,  13)  ayant  ledit  sens  d'helice  propre  a  renvoyer  ladite  matiere  vers  le  cote  de 
I'ouverture  d'entree,  avec  une  force  d'entraTnement  vers  Tarriere  inferieure  a  la  force  d'entraTnement 

is  vers  Tavant  developpee  par  lesdits  pignons  d'avance  (5  a  7,  9,  10,  12)  lorsque  leurs  zones  d'engrene- 
ment  descendent,  et 

ladite  ouverture  d'entree  (22)  etant  munie  d'un  moyen  (39)  d'acheminement  de  la  matiere  servant  a 
introduire  ladite  matiere  dans  ledit  carter  (1),  de  sorte  que  seules  les  zones  d'engrenement  desdits 
pignons  d'avance  (5  a  7)  et  les  parties  qui  surmontent  directement  ladite  zone  d'engrenement  de  ces 

20  pignons  soient  remplies  de  la  matiere. 

8.  Machine  de  pulverisation/malaxage  selon  la  revendication  7,  comprenant  en  outre  : 
lesdits  moyens  du  type  vis  (73)  servant  a  faire  avancer  ladite  matiere  qui  a  franchi  lesdits  premiers 

pignons  de  pulverisation/malaxage  (55  a  63)  vers  le  cote  de  I'ouverture  de  sortie  sont  montes  sur 
25  chacun  des  deux  arbres  (53,  54)  sur  leurs  parties  dirigees  vers  le  cote  de  I'ouverture  de  sortie,  par 

rapport  auxdits  premiers  pignons  de  pulverisation/malaxage  (55  a  63),  la  force  d'entraTnement  vers 
Tavant  developpee  par  lesdits  moyens  du  type  vis  (73)  etant  superieure  a  celle  developpee  par  lesdits 
pignons  de  pulverisation/malaxage  (55  a  63)  ; 

des  deuxiemes  pignons  de  pulverisation/malaxage  (74  a  77)  prevus  sur  chacun  des  deux  arbres 
30  (53,  54),  sur  leur  partie  dirigee  vers  le  cote  de  I'ouverture  de  sortie  par  rapport  aux  moyens  (73)  du 

type  vis  de  maniere  a  engrener  entre  eux  entre  les  deux  arbres  (53,  54)  et 
des  moyens  d'etranglement  (26)  montes  sur  ladite  ouverture  de  sortie  (23)  pour  etrangler  le  debit 

de  ladite  matiere  a  decharger. 

35  9.  Procede  de  fabrication  de  savon  comprenant  une  phase  de  malaxage  d'un  compose  de  savon  et/ou  de 
pulverisation  des  fines  particules  contenues  dans  le  compose  de  savon  en  utilisant  une  machine  qui 
comprend  : 

un  carter  (1)  ayant  une  chambre  (2)  de  pulverisation/malaxage  qui  s'etend  sensiblement  horizonta- 
lement,  deux  arbres  (3,  4)  s'etendant  sensiblement  horizontalement  dans  ladite  chambre  de  pulverisa- 

40  tion/malaxage  (2)  et  qui  sont  supportes  mobiles  en  rotation  par  ledit  carter  (1)  a  Taide  de  paliers  (18, 
19),  les  deux  arbres  (3,  4)  etant  munis  de  premiers  moyens  de  pulverisation/malaxage  (5  a  13) 
comprenant  des  pignons  helicoidaux  d'avance  (5  a  7,  9,  10,  12)  developpant  une  force  d'entraTnement 
vers  Tavant  et  engrenant  les  uns  dans  les  autres  entre  les  deux  arbres  (3,  4),  la  chambre  (2)  dudit 
carter  (1)  etant  formee  de  maniere  a  correspondre  tres  etroitement  a  la  configuration  peripherique 

45  desdits  premier  pignons  de  pulverisation/malaxage  (5  a  13), 
dans  lequel  le  procede  comprend  les  phases  consistant  a  : 
introduire  continuellement  ledit  compose  de  savon  dans  ledit  carter  (1)  dans  lequel  les  deux  arbres 

(3,  4)  tournent  avec  lesdits  premiers  pignons  de  pulverisation/malaxage  (5  a  13),  et 
faire  circuler  ledit  compose  de  savon  place  dans  les  creux  de  denture  desdits  premiers  moyens  de 

50  pulverisation/malaxage  (5  a  13)  et  dans  Tespace  compris  entre  les  dents  des  premiers  pignons  de 
pulverisation/malaxage  (5  a  13)  et  ledit  carter  (1),  de  sorte  que  ledit  compose  de  savon  est  pulverise 
et/ou  malaxe, 
caracterise 

en  ce  qu'une  force  d'entraTnement  vers  Tarriere  est  engendree  par  des  pignons  helicoidaux  de 
55  retour  (8,  11,  13)  prevus  sur  les  deux  arbres  (3,  4),  et  qui  engrenent  entre  eux  entre  les  deux  arbres  (3, 

4),  avec  leurs  creux  de  denture  en  communication  avec  les  creux  de  denture  desdits  pignons  d'avance 
(5  a  7,  9,  10,  12). 
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10.  Procede  selon  la  revendication  9,  dans  lequel  ladite  force  d'entraTnement  vers  Tarriere  est  plus  petite 
que  ladite  force  d'entraTnement  vers  Tavant,  les  deux  arbres  (3,  4)  tournent  conjointement  avec  lesdits 
pignons  d'avance  et  de  retour  (5  a  13)  de  telle  maniere  que  les  zones  d'engrenement  des  pignons 
d'avance  et  de  retour  (5  a  13)  descendent,  et 

ledit  compose  de  savon  est  pousse  vers  Tavant  par  ladite  force  d'entraTnement  des  pignons 
d'avance  tournants  (5  a  7,  9,  10,  12)  et  renvoye  en  arriere  par  la  force  d'entraTnement  en  arriere  des 
pignons  de  retour  tournants  (8,  11,  13). 
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