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@  Cooking  apparatus. 

A  cooking  apparatus,  preferably  a  combined  miccro- 
wave  and  electric  heater  oven,  includes  a  cassette  tape 
player  system  (18)  for  reproducing  digital  data  recorded  on 
a  magnetic  cassette  tape  (15).  The  digital  data  includes  a 
cooking  constant  which  is  determined  for  each  of  a  plurality 
of  cooking  operations.  A  gas  sensor  (42)  is  disposed  in  the 
oven  for  detecting  the  concentration  of  reducing  gas  gener- 
ated  from  a  foodstuff  being  cooked.  A  digital  control  system 
(29)  calculates  a  reference  level  from  the  cooking  constant. 
The  reference  level  is  compared  with  an  output  of  the  gas 
sensor  (42)  for  developing  a  control  signal  to  terminate 
cooking  when  the  output  reaches  the  reference  level. 



FIELD  OF  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  c o o k i n g   a p p a r a t u s  

i n c l u d i n g   a  gas   s e n s o r   h a v i n g   an  o u t p u t   w h i c h   i s   u s e d   t o  

a u t o m a t i c a l l y   c o n t r o l   a  c o o k i n g   o p e r a t i o n .  

BACKGROUND  ART 

A  gas   s e n s o r   e l e m e n t   h a v i n g   a  r e s i s t a n c e   v a l u e   w h i c h  

c h a n g e s   in   r e s p o n s e   to   t h e   c o o k i n g   c o n d i t i o n   of   f o o d s t u f f  

d i s p o s e d   in   a  c o o k i n g   a p p a r a t u s   h a s   b e e n   d e v e l o p e d .   A 

m i c r o w a v e   oven   i n c l u d i n g   a  gas  s e n s o r   e l e m e n t   i s   d e s c r i b e d  

in  o u r   U.K.  P a t e n t   A p p l i c a t i o n   No.  7 9 3 0 6 1 2 ,   "COOKING 

UTENSIL  CONTROLLED  BY  GAS  SENSOR  OUTPUT",  p u b l i s h e d   o n  

A u g u s t   28,   1 9 8 0 ,   t h e   p u b l i c a t i o n   n u m b e r   b e i n g   2 , 0 4 0 , 5 0 2 A .  

In  t h e   a b o v e - m e n t i o n e d   m i c r o w a v e   o v e n ,   t h e   c o o k i n g  

s e q u e n c e   p r o g r a m   i s   s t o r e d   in   a  m i c r o c o m p u t e r   s y s t e m   i n c l u d e d  

in  t h e   m i c r o w a v e   o v e n   a n d ,   t h e r e f o r e ,   o n l y   a  l i m i t e d   n u m b e r  

of  a u t o m a t i c   c o o k i n g   o p e r a t i o n s   a r e   p e r f o r m e d .   I t   w a s  

d i f f i c u l t   to   d e t e r m i n e   a  s u i t a b l e   c o o k i n g   c o n s t a n t ,   w h i c h  

d e t e r m i n e s   t h e   c o m p l e t i o n   of  c o o k i n g   in   c o m b i n a t i o n   w i t h  

t h e   o u t p u t   s i g n a l   d e r i v e d   f rom  t h e   gas   s e n s o r   e l e m e n t ,   f o r  

e a c h   of  t h e   v a r i o u s   k i n d s   of  c o o k i n g   o p e r a t i o n .  

On  t h e   o t h e r   h a n d ,   a  c o o k i n g   a p p a r a t u s   has   b e e n  

d e v e l o p e d   w h i c h   i n c l u d e s   a  c a s s e t t e   t a p e   p l a y e r   s y s t e m   f o r  

a u d i b l y   a n n o u n c i n g   an  e x p l a n a t i o n   c o n c e r n i n g   c o o k i n g .   A 

m i c r o w a v e   o v e n   h a v i n g   a  c a s s e t t e   t a p e   p l a y e r   s y s t e m   i s  



d e s c r i b e d   in   o u r   c o p e n d i n g   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

No.  8 0 3 0 3 3 0 8 . 3 ,   "CASSETTE  TAPE  CONTROLLED  COOKING  A P P A R A T U S " , '  

p u b l i s h e d   on  A p r i l   1,  1 9 8 1 ,   t h e   p u b l i c a t i o n   n u m b e r   b e i n g  

0 . 0 2 6 , 0 9 4   A 2 .  

In  t h e   a b o v e - m e n t i o n e d   c a s s e t t e   t a p e   c o n t r o l l e d  

m i c r o w a v e   o v e n ,   t h e   c a s s e t t e   t a p e   c a r r i e s   d i g i t a l   d a t a  

f o r   c o n t r o l l i n g   t h e   c o o k i n g   o p e r a t i o n   in   a d d i t i o n   to   t h e  

a u d i o   i n f o r m a t i o n   f o r   p r o v i d i n g   t h e   a u d i b l e   a n n o u n c e m e n t  

of   an  e x p l a n a t i o n   c o n c e r n i n g   c o o k i n g .   The  d i g i t a l   d a t a  

i n c l u d e s   t i m e   d a t a   f o r   d e t e r m i n i n g   a  c o o k i n g   t i m e   p e r i o d .  

SUMMARY  OF THE  INVENTION 

A c c o r d i n g   to   one  a s p e c t   of   t h e   i n v e n t i o n ,   a  c o o k i n g  

a p p a r a t u s   w h i c h   has   a  c o n t r o l   r e s p o n s i v e   to   r e p r o d u c e d  

d a t a   r e l a t i n g   t o   a  c o o k i n g   p r o g r a m   f o r   c o n t r o l l i n g   t h e  

c o o k i n g   a p p a r a t u s   h a s   a  gas   s e n s o r   t h e   o u t p u t   o f   w h i c h   i s  

c o m p a r e d   w i t h   a  r e f e r e n c e   l e v e l   d e t e r m i n e d   by  t h e   r e -  

p r o d u c e d   d a t a ,   t h e   c o n t r o l   b e i n g   o p e r a b l e   t o   t e r m i n a t e   a  

c o o k i n g   o p e r a t i o n   when  t h e   r e f e r e n c e   l e v e l   h a s   b e e n   r e a c h e d .  

In  a  p r e f e r r e d   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n ,  

a  c a s s e t t e   t a p e   p l a y e r   s y s t e m   i s   i n c l u d e d   i n   a  c o m b i n a t i o n  

m i c r o w a v e   and  e l e c t r i c   h e a t e r   o v e n .   A  gas   s e n s o r   i s   d i s -  

p o s e d   in   t h e   c o m b i n a t i o n   m i c r o w a v e   and  e l e c t r i c   h e a t e r  

oven   f o r   d e t e c t i n g   t h e   c o o k i n g   c o n d i t i o n   o f   a  f o o d s t u f f  

d i s p o s e d   in   t h e   c o m b i n a t i o n   m i c r o w a v e   and  e l e c t r i c   h e a t e r  

o v e n .   The  c a s s e t t e   t a p e   c a r r i e s   a  d i g i t a l   d a t a   r e l a t e d  



to   a  c o o k i n g   c o n s t a n t   w h i c h   d e t e r m i n e s   t h e   c o o k i n g  

c o m p l e t i o n   c o n d i t i o n   f o r   e a c h   of   t h e   c o o k i n g   o p e r a t i o n .  

The  c o o k i n g   c o n s t a n t   d a t a   r e a d   by  t h e   c a s s e t t e   t a p e   p l a y e r  

s y s t e m   i s   s t o r e d   in   a  c o n t r o l   s y s t e m   i n c l u d e d   in   t h e  

c o m b i n a t i o n   m i c r o w a v e   and  e l e c t r i c   h e a t e r   o v e n .   T h e  

c o o k i n g   c o n s t a n t   d a t a   i s   u s e d   t o   o b t a i n   a  r e f e r e n c e   l e v e l  

i n d i c a t i n g   t h e   c o o k i n g   c o m p l e t i o n   c o n d i t i o n ,   w h i c h   i s  

c o m p a r e d   w i t h   an  o u t p u t   s i g n a l   d e r i v e d   f r o m   t h e   g a s  

s e n s o r ,   w h e r e b y   a  c o o k i n g   c o m p l e t i o n   i n s t r u c t i o n   s i g n a l  

i s   d e v e l o p e d   f r o m  



the  control  system  when  the  output  signal  derived  from  the  gas  sensor 

reaches  the  reference  l eve l .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  better  understood  from  the  de ta i led  

description  given  hereinbelow  and  the  accompanying  drawings  which  a r e  

given  by  way  of  i l lustration  only,  and  thus  are  not  l imitat ive  of  the  

present  invention  and  where in :  

FIGURE  1  is  a  perspective  view  of  an  embodiment   of  a  combina t ion  

microwave  and  electr ic  heater  oven  of  the  present  inven t ion ;  

FIGURE  2  is  a  sectional  view  of  the  combination  microwave  and  e l e c t r i c  

heater  oven  of  FIGURE  1; 

FIGURE  3  is  a  block  diagram  of  an  embodiment  of  a  control  sys tem 

included  in  the  combination  microwave  and  electr ic   heater  oven  of 

FIGURE  1; 

FIGURE  4  is  a  schemat ic   chart  for  explaining  a  recording  condition  on  a  

casset te   tape  which  is  loaded  on  a  cassette  tape  player  system  included  in 

the  combined  microwave  and  electric  heater  oven  of  FIGURE  1; 



FIGURE  5  is  a  block  diagram  of  an  essential  part  of  a  digital  con t ro l  

system  included  in  the  control  system  of  FIGURE  3;  and  

FIGURE  6  is  a  graph  for  explaining  an  example  of  operation  performed  by 

the  combination  microwave  and  electr ic  heater  oven  of  FIGURE  1. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIDMENTS 

A  combination  microwave  and  electr ic   heater  oven  of  the  p resen t  

invention  comprises  a  housing  1  and  an  oven  cavity  2  surrounded  by  oven 

walls.  A  sheath  heater  3  is  disposed  in  the  oven  cavity  2  for  grilling  the  

foodstuff,   and  a  magnetron  4  is  secured  to  the  oven  wall  for  m i c r o w a v e  

cooking  purposes.  The  microwave  energy  generated  by  the  magnetron  4  is 

supplied  to  the  oven  cavity  2  through  a  waveguide  5.  A  power  supply 

circuit  comprising  a  high  voltage  t ransformer   6  and  a  condenser  7  is 

secured  to  the  housing  1  for  supplying  the  power  to  the  magnetron  4.  A 

blower  fan  motor  8  is  associated  with  a  blower  fan  9  which  functions  to 

cool  the  magnetron  4. 

An  oven  door  10  and  a  control  panel  11  are  disposed  at  the  front  face  of 

the  housing  1.  The  control  panel  11  includes  a  keyboard  panel  12, 'a  d igi ta l  

display  unit  13,  a  casset te   tape  inlet  14  for  accommodat ing   a  c a s s e t t e  

tape  15,  and  a  heater  position  control  knob  40  for  adjusting  the  h e a t e r  

location  in  the  oven  cavity  2.  The  keyboard  panel  12  is  to  in t roduce  

numeral  information  such  as  a  set  t empera tu re   and  a  set  cook  t i m e  



period,  and  cooking  commands.   That  is,  the  keyboard  panel  12  is  an  input  

unit  for  performing  the  digital  controlled  cooking  operation.   A  t yp i ca l  

construction  of  the  digital  controlled  microwave  oven  is  disclosed  in  U.S. 

Patent   No.  4,255,639,  "MICROWAVE  OVEN  WITH  A  PROGRAMMABLE 

DIGITAL  CONTROL  CIRCUIT",  issued  on  March  10,  1981.  The  h e a t e r  

position  control  knob  40  is  to  select  the  heater  height  between  "High",  

"Middle"  and  "Low".  A  typical  construct ion  for  shifting  the  h e a t e r  

location  in  the  oven  cavity  is  shown  and  described  in  U.S.  Patent  No.  

4,137,442,  "HIGH-FREQUENCY  OVEN  HAVING  A  BROWNING  UNIT", 

issued  on  Jan.  30,  1979. 

Behind  the  control  panel  11,  a  casset te   tape  player  system  18  is  disposed 

to  confront  the  casset te   tape  inlet  14.  The  casset te   tape  player  sys tem 

18  comprises  a  tape  drive  motor  16,  and  two  magnetic   reproduction  heads  

17a  and  17b.  A  printed  circuit  board  19  is  disposed  behind  the  keyboard  

panel  12  for  supporting  the  control  circuit  of  the  combination  m ic rowave  

and  electric  heater  oven.  First  and  second  relays  20  and  21  are  c o n n e c t e d  

to  the  control  circuit  for  controlling  the  operation  of  the  magnetron  4  and 

the  sheath  heater  3,  respectively.   A  speaker  system  24  is  associated  w i t h  

the  casset te   tape  player  system  18  for  providing  an  audible  exp lana t ion  

derived  from  the  casset te   tape  player  system  18.  More  spec i f i ca l ly ,  

cooking  explanations  are  recorded  on  the  casset te   tape  15,  and  the  t a p e  

drive  motor  16  drives  the  casset te   tape  15  at  a  desired  timing  f o r  

generating  the  audible  exp lana t ion .  



FIGURE  3  schemat ical ly   shows  a  control  system  of  the  combinat ion  

microwave  and  electric  heater  oven  of  the  present  invention.  Like 

elements  corresponding  to  those  of  FIGURES  1  and  2  are  indicated  by  like 

numera l s .  

A  capstan  25  is  connected  to  the  tape  drive  motor  16.  When  a  pinch  roller  

26  is  depressed  toward  the  capstan  25,  a  magnet ic   tape  15a  is  driven  to  

travel  in  the  direction  shown  by  arrows  in  FIGURE  3  for  reproduct ion  

purposes.  The  two  magnetic   reproduction  heads  17a  and  17b  are  m a d e  

contact   with  two  tracks  recorded  on  the  magnet ic   tape  15a,  r e spec t ive ly ,  

for  reproducing  recorded  i n f o r m a t i o n .  

FIGURE  4  shows  recording  tracks  on  the  magnet ic   tape  15a.  A  first  t r a c k  

151  and  a  second  track  152  are  assigned  to  the  forward  direction  dr ive ,  

and  a  third  track  153  and  a  fourth  track  154  are  assigned  to  the  r eve r se  

direction  drive.  On  the  first  and  fourth  tracks  151  and  154,  audio 

information  is  recorded  through  the  use  of  the  analog  recording  t echnique  

for  providing  an  audible  cooking  explanation.   On  the  second  and  th i rd  

tracks  152  and  153,  digital  information  is  recorded  through  the  use  of  t he  

saturat ion  recording  technique  such  as  the  phase  encoding  technique  fo r  

providing  a  digital  data  which  controls  the  cooking  operation  pe r fo rmed  

by  the  combination  microwave  and  electr ic   heater  oven.  

The  magnet ic   reproduction  head  17 a  contacts   the  first  track  151  or  the  

fourth  track  154.  The  audio  information  output  reproduced  from  the  



magnetic   reproduction  head  17 a  is  applied  to  an  audio  amplifier  27  for  

act ivat ing  the  speaker  system  24.  The  magnet ic   reproduction  head  17b 

contacts   the  second  track  152  or  the  third  track  153.  The  digi tal  

information  output  derived  from  the  magnetic   reproduction  head  17b  is 

introduced  into  a  read-out  amplifier  28,  whereby  the  digital  i n fo rma t ion  

output  is  converted  into  a  binary  code  signal  and  applied  to  a  d igi ta l  

control  system  29. 

The  digital  control  system  29  comprises  a  central  processor  unit  291,  a  

read  only  memory  292  and  a  random  access  memory  293.  The  binary  c o d e  

signal  applied  to  the  digital  control  system  29  is  processed  in  the  d ig i ta l  

control  system  29,  thereby  providing  a  control  signal  for  controlling  t h e  

operation  of  the  combination  microwave  and  e lectr ic   heater  oven  in 

accordance  with  a  preselected  program  sequence.  A  motor  driver  c i r c u i t  

30  is  associated  with  the  digital  control  system  29  for  driving  the  t a p e  

drive  motor  16  at  a  desired  timing.  More  specifically,   the  digital  con t ro l  

system  29  develops  a  start  signal  for  initiating  the  rotation  of  the  t a p e  

drive  motor  16,  and  a  stop  signal  for  terminat ing  the  rotation  of  the  t a p e  

drive  motor  16.  A  display  driver  circuit  31  is  associated  with  the  d igi ta l  

control  system  29  for  driving  the  digital  display  unit  13  in  a c c o r d a n c e  

with  the  digital  display  data  derived  from  the  magnetic   reproduction  head  

17b.  More  specifically,  the  digital  display  unit  13  is  adopted  to  d isplay 

the  programmed  cooking  period  or  the  programmed  cooking  condition  in  a  

digital  fashion.  A  buzzer  driver  circuit  32  and  a  buzzer  33  are  a s s o c i a t e d  

with  the  digital  control  system  29. 



A  t a p e   s t a r t   b u t t o n   34  i s   d i s p o s e d   on  t h e   c o n t r o l  

p a n e l   11  f o r   c o n t r o l l i n g   t h e   c a s s e t t e   t a p e   d r i v e .   When  t h e  

t a p e   s t a r t   b u t t o n   34  i s   a c t u a t e d ,   t h e   s t a r t   s i g n a l   i s  

d e v e l o p e d   f r o m   t h e   d i g i t a l   c o n t r o l   s y s t e m   29.  The  f i r s t  

r e l a y   20  i s   a s s o c i a t e d   w i t h   a  f i r s t   c o n t r o l   s w i t c h   35  

w h i c h   i s   d i s p o s e d   b e t w e e n   t h e   h i g h   v o l t a g e   t r a n s f o r m e r   6  a n d  

an  AC  p o w e r   s o u r c e   37.  The  h i g h   v o l t a g e   t r a n s f o r m e r   6 

f u n c t i o n s ,   i n  c o m b i n a t i o n   w i t h   t h e   c o n d e n s e r   7  and  a  d i o d e  

38,   to   e n e r g i z e   t h e   m a g n e t r o n   4.  The  s e c o n d   r e l a y   21  i s  

a s s o c i a t e d   w i t h   a  s e c o n d   c o n t r o l   s w i t c h   36  w h i c h   i s   d i s p o s e d  

b e t w e e n   t h e   s h e a t h   h e a t e r   3  and  t h e   AC  p o w e r   s o u r c e   3 7 .  

The  r e l a y s   20  and  21  a r e   c o n t r o l l e d   by  c o n t r o l   s i g n a l s  

d e v e l o p e d   f r o m   t h e   d i g i t a l   c o n t r o l   s y s t e m   2 9 .  

The  c o m b i n a t i o n   m i c r o w a v e   and  e l e c t r i c   h e a t e r   o v e n  

of   t h e   p r e s e n t   i n v e n t i o n   f u r t h e r   c o m p r i s e s   a  gas   s e n s o r   42  

of   w h i c h   a  r e s i s t a n c e   v a l u e   c h a n g e s   in   r e s p o n s e   t o   t h e  

c o n c e n t r a t i o n   of   t h e   gas   d e v e l o p e d   f r o m   t h e   f o o d s t u f f  

d i s p o s e d   in   t h e   c o m b i n a t i o n   m i c r o w a v e   and   e l e c t r i c   h e a t e r  

o v e n .   A  p r e f e r r e d   gas   s e n s o r   i s   "TGS  14813"  m a n u f a c t u r e d   b y  

F i g a r o   E n g i n e e r i n g   I n c .   A  d e t e c t i o n   c h a r a c t e r i s t i c   o f   t h e  

g a s  s e n s o r   42  i s   d e s c r i b e d   in   t h e   a b o v e   c o p e n d i n g   U.K.  P a t e n t  

A p p l i c a t i o n   No.  7 9 3 0 6 1 2   ( p u b l i c a t i o n   No.  2 0 4 0 5 0 2 A ) .  

The  gas   s e n s o r   42  i s   c o n n e c t e d   to   a  r e s i s t a n c e - t o -  

f r e q u e n c y   c o n v e r t e r   43  i m p l e m e n t e d   w i t h   an  a s t a b l e   m u l t i -  

v i b r a t o r .   The  f r e q u e n c y   of  an  o u t p u t   s i g n a l   d e r i v e d   f r o m  



t h e   r e s i s t a n c e - t o - f r e q u e n c y   c o n v e r t e r   43  c h a n g e s   i n  

r e s p o n s e   t o   t h e   v a r i a t i o n   of   t h e   r e s i s t a n c e   v a l u e   of   t h e  

gas   s e n s o r   42.  A  p r e f e r r e d   c i r c u i t   c o n s t r u c t i o n   of   t h e  

c o m b i n a t i o n   of   t h e   g a s   s e n s o r   42  and  t h e   r e s i s t a n c e - t o -  

f r e q u e n c y   c o n v e r t e r   43  i s   d e s c r i b e d   in   o u r   c o p e n d i n g  

U.K.  P a t e n t   A p p l i c a t i o n   No.  8 1 2 3 2 7 6   "SENSOR  CONTROLLED 

COOKING  APPARATUS",  f i l e d   on  J u l y   28,   1 9 8 1 ,   a  copy   o f  

w h i c h   i s   b e i n g   f o r w a r d e d   h e r e w i t h   to   t h e   E u r o p e a n   P a t e n t  

O f f i c e .  

The  d i g i t a l   i n f o r m a t i o n   r e c o r d e d   on  t h e   s e c o n d   a n d  

t h i r d  t r a c k s   152  and  153  i n c l u d e s   a  c o o k i n g   p r o g r a m   d a t a  

f o r   d e t e r m i n i n g   t h e   c o o k i n g   s e q u e n c e ,   t h e   c o o k i n g   t i m e  

p e r i o d ,   t h e   c o o k i n g   h e a t   s o u r c e ,   e t c . ,   a n d ,   in   a d d i t i o n   t o  

t h a t ,   a  c o o k i n g   c o n s t a n t   d a t a   w h i c h   i s   u s e d   to   d e t e r m i n e  

a  r e f e r e n c e   l e v e l   w h i c h  i s   c o m p a r e d   w i t h   t h e   o u t p u t   s i g n a l  

d e r i v e d   f rom  t h e   r e s i s t a n c e - t o - f r e q u e n c y   c o n v e r t e r   4 3 .  

The  c o o k i n g   c o n s t a n t   i s   a  p a r t i c u l a r   v a l u e   d e t e r m i n e d   f o r  

e a c h   of   t h e   p l u r a l   k i n d s   o f   c o o k i n g   o p e r a t i o n .  

FIGURE  5  s h o w s   an  e s s e n t i a l   p a r t   o f   t h e   d i g i t a l  

c o n t r o l   s y s t e m   29.   Fo r   t h e   p u r p o s e   of   s i m p l i c i t y ,   FIGURE 

5  o n l y   shows   t h e   d i g i t a l   c o n t r o l   s y s t e m   r e l a t e d   t o   t h e  

a u t o m a t i c   m i c r o w a v e   c o o k i n g   o p e r a t i o n   c o n t r o l l e d   by  t h e  

o u t p u t   s i g n a l   d e r i v e d   f r o m   t h e   gas   s e n s o r   4 2 .  

The  d i g i t a l   c o n t r o l   s y s t e m   29  c o m p r i s e s   a  m a i n  

p r o c e s s o r   50  and   a  s u b p r o c e s s o r   90.   The  s u b p r o c e s s o r  

90  c o n t r o l s   t h e   d r i v e   of   t h e   c a s s e t t e  



tape  player  system  18  and  the  read  out  operation  of  the  digital  d a t a  

recorded  on  the  casset te   tape  15.  More  specifically,   the  subprocessor  90 

includes  a  first  detection  unit  92  for  reading  out  a  cooking  constant  A,  a 

second  detection  unit  94  for  reading  out  an  additive  cooking  c o e f f i c i e n t  

N,  a  first  power  detection  unit  96  for  reading  out  a  microwave  power  d a t a  

in  the  main  cooking  operation,  and  a  second  power  detection  unit  98  f o r  

reading  out  a  microwave  power  data  in  an  additive  cooking  ope ra t ion .  

The  main  processor  50  comprises  a  first  comparac to r   52  which  func t ions  

to  compare  the  output  signal  derived  from  the  r e s i s t a n c e - t o - f r e q u e n c y  

converter   43  with  a  reference  level  determined  in  the  main  processor  50 

and  to  develop  a  first  control  signal  when  the  output  signal  frequency  of 

the  r e s i s t ance - to - f r equency   converter   43  reaches  the  reference  level.  A 

second  compara tor   54  is  included  in  the  main  processor  50,  which  develops 

a  second  control  signal  when  the  additive  cooking  operation  is  p e r f o r m e d  

for  a  preselected  period  of  t i m e .  

An  operation  mode  of  the  digital  control  system  29  will  be  described  wi th  

reference  to  the  FIGURE  5  block  diagram  and  an  output  f r e q u e n c y  

variation  shown  in  FIGURE  6. 

When  the  cook  start  instruction  is  developed  in  the  microwave  cooking 

mode,  the  combination  microwave  and  electric  heater  oven  is  first  p l aced  

in  a  cooling  period  t0.  The  gas  sensor  42  detects  the  concentra t ion  of  the  

gas  within  the  oven  cavity.  The  frequency  of  the  output  signal  deve loped  



from  the  r e s i s t ance - to - f r equency   converter   43  varies  as  shown  in  FIGURE 

6  in  response  to  the  variation  of  the  detected  gas  concen t ra t ion .   The  

main  processor  50  includes  a  minimum  frequency  memory  56  for  s to r ing  

a  minimum  frequency  F0  during  the  cooling  period  t 0 .  

As  already  discussed  above,  a  detection  frequency  F   derived  from  the  

r e s i s t ance - to - f r equency   converter   43  varies  in  response  to  the  d e t e c t e d  

gas  concent ra t ion .   The  cooking  constant   A  recorded  on  the  casset te   t a p e  

15  and  read  out  by  the  first  detection  unit  92  included  in  the  subprocessor  

90  is  introduced  into  a  reference  level  calculation  unit  58  included  in  t h e  

main  processor  50.  The  reference  level  calculat ion  unit  58  calculates  a  

reference   level  A·F0  through  the  use  of  the  minimum  frequency  F0 

obtained  in  the  minimum  frequency  memory  56.  The  thus  ob ta ined  

reference  level  A·F0  is  introduced  into  and  stored  in  a  reference  level  

memory  60  included  in  the  main  processor  50. 

The  microwave  cooking  is  conducted  at  the  microwave  power  d e t e r m i n e d  

by  the  first  power  detection  unit  96.  When  the  detect ion  frequency  F1 

detected  by  an  output  frequency  detection  unit  62  reaches  the  r e f e r e n c e  

level  A·F0  contained  in  the  reference  level  memory  60,  the  f i r s t  

comparac tor   52  develops  the  first  control  signal  toward  a  cooking  con t ro l  

signal  generator   64  in  order  to  te rminate   the  main  cooking .  

A  period  counter  66  and  a  t imepiece  68  are  included  in  the  main  p rocessor  

50  for  detect ing  a  main  cooking  period  T1.  The  combination  m i c r o w a v e  



and  electr ic  heater  oven  of  the  present  invention  is  constructed  to 

conduct  an  additive  cooking  at  a  microwave  power  read  by  the  second 

power  detection  unit  98  for  a  preselected  period  ot  time  T2.  More 

specifically,  the  main  processor  50  includes  an  additive  cooking  per iod  

calculation  unit  70  which  functions  to  calculate  the  additive  cooking  period 

T2  in  response  to  the  main  cooking  period  T1  obtaind  in  the  period  c o u n t e r  

66  and  the  additive  cooking  coeff icient   N  recorded  on  the  casset te   t a p e  

15  and  read  by  the  second  detection  unit  92.  In  a  preferred  form,  a 

modification  fac tor  A  N  is  introduced,  at  an  operator 's  choice,  from  the  

keyboard  panel  12  into  the  additive  cooking  period  calculation  unit  70. 

The  additive  cooking  period  T2  is  determined  in  accordance  with  t he  

following  equa t ion .  

When  the  additive  cooking  is  performed  for  the  additive  cooking  period 

T22  the  second  compara tor   54  develops  the  second  control  signal  to  

te rminate   the  additive  cooking  ope ra t i on .  

In  a  preferred  form,  the  main  processor  50  is  implemented  with  a  

microprocessor  "IX2058YA"  manufactured  by  Sharp  Corporation,  and  t he  

subprocessor  90  is  implemented  with  a  microprocessor  "IX2057YA" 

manufactured  by  Sharp  Corpora t ion .  



The  invention  being  thus  described,  it  will  be  obvious  that  the  same  may  

be  varied  in  many  ways.  Such  variations  are  not  to  be  regarded  as  a  

departure  from  the  spirit  and  scope  of  the  invention,  and  all  such 

modifications  are  intended  to  be  included  within  the  scope  of  t h e  

following  c l a ims .  



1.  A  cooking  apparatus  compris ing:  

a  heat  source  for  performing  a  cooking  ope ra t i on ;  

a  sensor  element  for  detect ing  a  cooking  condition  performed  by  said 

heat  source ;  

reproducing  means  for  reproducing  a  digital  data  recorded  on  an 

information  means,  said  digital  data  including  a  cooking  c o n s t a n t ;  

calculation  means  for  calculat ing  a  reference   level  through  the  use  of 

said  cooking  constant  recorded  on  said  information  means  and  read  by 

said  reproducing  means ;  

comparing  means  for  comparing  an  output  signal  derived  from  said 

sensor  element  with  said  reference  level  and  developing  a  con t ro l  

signal  when  said  output  signal  derived  from  said  sensor  e l e m e n t  

reaches  said  reference  level;  and 

control  means  for  controlling  the  operation  of  said  heat  source  in 

response  to  said  control  signal  developed  from  said  comparing  means .  

2.  The  cooking  apparatus  of  claim  1,  wherein  said  reproducing  means  

comprises  a  cassette  tape  player  system  and  said  information  m e a n s  

comprises  a  magnetic  casset te   t a p e .  

3.  The  cooking  apparatus  of  claim  2,  wherein  said  magnetic   c a s s e t t e  

tape  carries  audio  information  for .  providing  audible  cooking 

instructions,   said  cooking  apparatus  further  compris ing:  



audio  reproduction  means  for  reproducing  said  audio 

information  recorded  on  said  magnetic   casset te   t a p e .  

4.  A  microwave  oven  compr is ing:  

a  housing  including  an  oven  cavity  and  a  cavity  closure  door;  

microwave  generating  means  for  supplying  microwave  energy  to  said 

oven  cavity  for  performing  a  cooking  ope ra t i on ;  

a  sensor  element  for  detecting  a  cooking  condition  performed  in  said 

oven  c a v i t y ;  

reproduction  means  for  reproducing  a  digital  data  recorded  on  an 

information  means,  said  digital  data  including  a  cooking  c o n s t a n t ;  

calculation  means  for  calculat ing  a  reference   level  through  the  use  of 

said  cooking  constant  recorded  on  said  information  means  and  read  by 

said  reproduction  means ;  

comparing  means  for  comparing  an  output  signal  derived  from  said 

sensor  element  with  said  reference  level  and  developing  a  con t ro l  

signal  when  said  output  signal  derived  from  said  sensor  e l e m e n t  

reaches  said  reference  level;  and 

control  means  for  controlling  the  operation  of  said  mic rowave  

generat ing  means  in  response  to  said  control  signal  developed  f rom 

said  comparing  means .  

5.  The  microwave  oven  of  claim  4,  wherein  said  sensor  e l e m e n t  

comprises  a  gas  sensor  for  detecting  a  concentra t ion  of  reducing  gas 

generated  in  said  oven  cav i ty .  



6.  The  microwave  oven  of  claim  5,  further  compris ing:  

a  r e s i s t ance - to - fg requency   converter   for  developing  a 

detection  signal  of  which  frequency  varies  in  response  

to  a  variation  of  a  resistance  value  of  said  gas  sensor ,  

and  where in  

said  detection  signal  is  applied  to  said  comparing  means  

for  comparison  purposes .  

7.  The  microwave  oven  of  claim  4,  5  or  6,  wherein  said  control  means  

includes:  

an  additive  cooking  control  unit  for  conducting  an 

additive  cooking  for  a  preselected  period  of  time  a f t e r  

said  control  signal  is  developed  from  said  compar ing  

means .  

8.  The  microwave  oven  of  claim  7,  wherein  said  digital  data  includes:  

a  first  coeff icient   for  determining  a  microwave  power  

in  said  additive  cooking;  and 

a  second  coeff icient   for  determining  said  p r e s e l e c t e d  

period  of  t i m e .  

9.  The  microwave  oven  of  claim  7,  wherein  said  reproduction  means  

comprises  a  casset te   tape  player  system and  said  information  m e a n s  

comprises  a  magnetic  casset te   t a p e .  



10.  The  microwave  oven  of  claim  9,  wherein  said  magnet ic   casset te   t a p e  

carries  audio  information  recorded  thereon  for  providing  audible 

cooking  instructions,  said  microwave  oven  further  compris ing:  

audio  reproduction  means  for  reproducing  said  audio 

information  recorded  on  said  magnetic   casset te   t a p e .  

11.  A  c o o k i n g   a p p a r a t u s   h a v i n g   means   (18)  f o r   r e p r o d u c i n g  

s t o r e d   d a t a   r e l a t i n g   to  a  s e l e c t e d   p r o g r a m   of   c o o k i n g  

o p e r a t i o n s ,   and  a  c o n t r o l   (29)  r e s p o n s i v e   to   t h e  

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

c h a r a c t e r i s e d   by  a  s e n s o r   (42)  w h i c h   p r o d u c e s   an  o u t p u t  

s i g n a l   i n d i c a t i v e   of   t h e   c o n d i t i o n   of   f o o d   b e i n g   c o o k e d  

by  t h e   a p p a r a t u s ,   and  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e  

c o n t r o l   (29)  i s   r e s p o n s i v e   to   s a i d   o u t p u t   s i g n a l  

r e a c h i n g   a  v a l u e   c o r r e s p o n d i n g   to   a  r e f e r e n c e   l e v e l  

r e p r e s e n t e d   by  s a i d   r e p r o d u c e d   d a t a   f o r   t e r m i n a t i n g   a  

c o o k i n g   o p e r a t i o n .  












	bibliography
	description
	claims
	drawings
	search report

