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©  Kitchen  robot  with  smart  mixing  arm. 

©  The  key  factor  is  the  ability  to  monitor  the  mix- 
ing  process  contactless  from  within  the  mixture. 
Therefore,  an  electronic  device  (1)  (a  chip)  is  imple- 
mented  inside  the  mixing  arm  (2),  which  is  in  direct 
contact  with  the  substance  in  the  bowl  (5).  The 
electronics  will  measure  the  temperature,  the  rotation 
speed,  as  well  as  other  process  parameters,  such  as 
electrical  resistance  and  viscosity.  These  are  trans- 
mitted  to  the  robot  allowing  the  latter  to  regulate  its 
motor  and  heating  elements. 

Any  specific  range  of  preparations  (different 
sauces,  soups,  etc.)  may  require  a  dedicated  mixing 
arm  (2)  with  the  appropiate  form.  In  every  such  arm, 
a  chip  (1)  will  be  integrated  which  is  programmed 
with  the  optimal  preparation  parameters  (temperature 
and  rotation  speed  curvers).  Once  the  user  has 
inserted  the  correct  mixing  arm  (2),  the  sensor  (1) 
sends  the  necessary  information  to  the  base  unit  of 
the  robot,  enabling  the  latter  to  control  automatically 
the  optimal  speed  and  temperature. 

drawing  1  :  schematic  representation  of  the  intelligent  mixer 
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The  state  of  the  art: 

The  kitchen  robot  has  a  system  (see  drawing 
1)  allowing  temperature  and  rotation  sensing  to  be 
done  within  the  mixture.  The  sensor  is  integrated  in 
the  chip  module  (1)  of  the  mixing  arm  (2),  so  in  the 
heart  of  the  preparation.  The  rotation  speed  will  be 
calculated  by  counting  the  turns  of  the  arm  and  will 
thus  be  errorfree. 

The  electronics  to  perform  the  sensing  and  to 
transmit  the  information  located  in  the  chip  module 
(1)  are  completely  stand-alone.  All  communications 
to  the  base  unit  (3)  of  the  robot  are  done  wire- 
lessly. 

Every  specific  range  of  preparations  (different 
sauces,  soups,  etc.)  requires  a  dedicated  mixing 
arm  with  the  appropriate  form.  In  every  such  arm 
(2)  ,  a  chip  is  integrated  containing  the  optimal 
preparation  parameters  (temperature  and  rotation 
speed  curves)  in  a  ROM  table.  Once  the  user  has 
inserted  the  right  mixing  arm,  the  robot  is  able  to 
control  automatically  the  optimal  speed  and  tem- 
perature  over  time. 

Working  principle: 

Claims 

1.  Kitchen  robot  with  the  special  feature  that  the 
sensing  elements  and  the  program  are  con- 

5  tained  in  the  mixing  arm  and  the  power  and 
data  are  transmitted  contactless  through  mag- 
netic  induction. 
Every  specific  mixing  arm  (used  for  a  dedi- 
cated  preparation)  contains  hardprogrammed 

io  all  the  optimal  mixing  parameters.  So,  once  the 
user  has  inserted  the  correct  mixing  arm,  all 
the  optimal  process  parameters  will  be  auto- 
matically  used. 

75  2.  The  invention  as  under  #1  with  the  particularity 
that  the  contactless  transmission  is  capacitive 
instead  of  inductive,  which  is  possible  if  the 
chip  module  passes  closely  (a  few  millimetres) 
to  the  base  unit. 

20 
3.  The  invention  as  under  #1  whereby  the  trans- 

mission  is  not  contactless  but  through  wires 
coming  down  the  shaft  and  with  brush  contact 
to  the  mixing  arm. 

25 
4.  The  invention  as  under  #1  whereby  the  pro- 

gram  is  not  contained  in  the  chip  inside  the 
mixing  arm,  but  in  the  base  unit.  In  this  case, 
the  chip  transmits  its  identity  code  and  the 

30  control  unit  selects  the  appropriate  program 
from  the  identity  of  the  mixing  arm. 

5.  The  invention  as  under  #1  whereby  the  base 
unit  is  physically  split  into  a  transmission  unit 

35  and  a  control  unit. 

6.  The  invention  as  under  #1  whereby  the  chip 
module  doesn't  contain  a  table  in  ROM  but  in 
EEPROM,  whereby  the  base  unit  modifies  the 

40  EEPROM  data  based  on  it  own  learning  exper- 
ience  or  direct  user  intervention. 

A  chip  module  will  be  mounted  inside  every 
mixing  arm,  while  at  the  side  of  the  bowl  (5)  of  the 
robot,  a  base  unit  (3)  is  attached  containing  the 
control  unit  of  the  robot.  Both  the  base  unit  and  the 
chip  module  contain  a  coil.  40 

This  base  unit  (3)  sends  energy  to  the  chip  to 
power  the  latter.  The  power  and  information  are 
transmitted  inductively  by  magnetic  variable  fields 
generated  in  the  coils.  A  voltage  regulator  is  built 
on  the  chip.  The  chip  module  measures  the  pro-  45 
cess  parameters  of  the  mixture  during  one  turn.  As 
it  approaches  the  base  unit,  which  presence  is 
detected  by  its  level  of  magnetic  emission,  it  trans- 
mits  the  data.  The  number  of  transmissions  per 
second  is  a  measurement  for  the  rotation  speed  of  50 
the  mixing  arm. 

Every  mixing  arm  has  its  own  temperature  and 
rotation  speed  curve  programmed  in  a  ROM  table. 
The  base  unit  reads  out  these  tables  during  the 
first  rotations,  compares  these  reference  values  55 
with  its  measurements  and  then  sends  control 
commands  to  the  motor  and  heating  elements  in 
order  to  reach  the  optimal  mixing  conditions. 

Present  systems  sense  the  temperature  at  the 
bowl  side.  This  results  in  inaccurate  measurements 
due  to  the  thermal  inertia  of  the  elements  between  5 
the  mixture  and  the  sensor.  If  at  all,  rotation  sens- 
ing  is  done  by  a  hall  sensor  or  by  monitoring 
currents  in  the  motor. 

The  invention:  10 
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drawing  1  :  s c h e m a t i c   r e p r e s e n t a t i o n   of  the  intel l igent   m i x e r  
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d rawing   2  :  b l o c k d i a g r a m   of  the  chip  ( s e n s o r   uni t )  
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