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Qjj)  Cooking  apparatus. 
Qt)  Cooking  apparatus  includes  an  upper  plate  (1)  for  sup- porting  cooking  utensils,  a  gas  burner  (2)  mounted  beneath 
the  plate  (1)  and  an  intermediate  member  (3)  located  between 
the  plate  (1)  and  the  gas  burner  (2),  so  that  flames  from  the burner  (2)  heat  the  intermediate  member  (3).  The  plate  (1)  is formed  from  a  material  predominantly  transmissive  of  infra- 
red  radiation  of  a  predetermined  range  of  wavelengths  and the  intermediate  member  (3)  is  formed  from  a  material  pred- 
ominantly  emissive,  when  heated,  of  infra-rad  radiation  of 
wavelengths  within  the  range,  so  that  infra-red  radiation  emit- 
ted  by  the  intermediate  member  (3)  is  directly  transmitted 
through  the  plate  (1). 
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COOKING  APPARATUS 

This  i n v e n t i o n   r e l a t e s   to  cooking  appara tus   and  i n  
p a r t i c u l a r ,   though  not  e x c l u s i v e l y ,   to  a  cooking  hob  having  a  
smooth,  g lass   ceramic  su r f ace   as  a  cook-  t o p .  

Cooking  hobs  of  th i s   type  are  advantageous  in  tha t   t h e  
5  smooth,  g lass   ceramic  s u r f a c e   enables   the  hob  to  be  e a s i l y  

c leaned   f o l l o w i n g ,   for  example,  s p i l l a g e   from  cooking  u t e n s i l s  
p laced  t h e r e o n .  

Known  glass   ceramic  cooking  hobs  g e n e r a l l y   i n c o r p o r a t e  
c o n v e n t i o n a l   e l e c t r i c a l   r e s i s t a n c e   hea t ing   e l emen t s ,   e a c h  

10  forming  a  h o t p l a t e   area  on  the  cook-  top.  A l t e r n a t i v e l y ,   t h e  
cooking  hob  may  be  provided  with  a  number  of  t u n g s t e n - h a l o g e n  
t u b u l a r   lamps  forming  each  h o t p l a t e   area ,   as  shown  in  DK  P a t e n t  
A p p l i c a t i o n   No.  2132060A,  which  has  been  found  to  achieve  a  more 
rap id   thermal   response  than  the  cooking  hobs  i n c o r p o r a t i n g  

15  c o n v e n t i o n a l   hea t ing   e l e m e n t s .  

In  view  of  the  c o n s i d e r a b l e   advantages   of  e l e c t r i c   g l a s s  
ceramic  cooking  hobs,  i t   is  cons ide red   d e s i r a b l e   to  produce  a  
g a s - f u e l l e d   cooking  hob,  which  is  also  capable  of  having  a 
smooth  g lass   ceramic  c o o k t o p .  

20  Examples  of  such  g a s - f u e l l e d   cooking  hobs  are  de sc r ibed   i n  
DK  Pa ten t   Nos.  1,3*»9,02H  and  1 ,324,376,   wherein  a  p l a t e   i s  
l oca t ed   between  a  gas  burner  and  the  glass  ceramic  cooktop,   s o  



0 2 2 1 6 8 6  

t h a t   the  p l a t e   is  hea ted   d i r e c t l y   by  the  flames  from  the  ga s  

burner  and  the  oooktop  is   hea ted   i n d i r e c t l y   by  t h e r m a l  

conduc t ion   from  the  p l a t e ,   t h e r e b y   a l l e v i a t i n g   the  r i sk   o f  

damage  to  the  glass   ceramic   due  to  the  i n t ense   heat  of  t h e  

5  f l a m e s .  

However,  these   gas-  f u e l l e d   cooking  hobs  re ly   on  t h e r m a l  

conduct ion   to  heat  the  h o t p l a t e   areas  of  the  eooktop,   and  t o  

t r a n s f e r   the  heat  to  cooking  u t e n s i l s   placed  on  these   a r e a s ,  

which  tends  to  produce  an  u n a c c e p t a b l y   slow  thermal  r e s p o n s e .  

10  I t   is  t h e r e f o r e   an  o b j e c t   of  the  present   i n v e n t i o n   t o  

provide  an  improved  g a s - f u e l l e d   cooking  a p p a r a t u s ,   which  may  be  

provided  with  a  smooth,  g l a s s   ceramic  eooktop,  having  a  f a s t e r  

thermal   response   than  known  cooking  hobs  of  t h i s   t y p e .  

According  to  the  p r e s e n t   i n v e n t i o n ,   there   is  p r o v i d e d  

15  cooking  appa ra tu s   i n c l u d i n g   an  upper  p l a t e   for  s u p p o r t i n g   a  

cooking  u t e n s i l   ,  a  gas  burner   assembly  mounted  beneath  s a i d  

p l a t e ,   and  an  i n t e r m e d i a t e   member  loca ted   between  said  b u r n e r  

assembly  and  the  u n d e r s i d e   of  said  p l a t e ,   c h a r a c t e r i s e d   in  t h a t  

said  p l a t e   is  formed  from  a  m a t e r i a l   p redominant ly   t r a n s m i s s i v e  

20  of  i n f r a - r e d   r a d i a t i o n   of  a  p rede te rmined   range  of  w a v e l e n g t h s ,  

and  said  i n t e r m e d i a t e   member  is  formed  from  a  m a t e r i a l  

p redominan t ly   emiss ive   of  i n f r a - r e d   r a d i a t i o n   of  w a v e l e n g t h s  

wi th in   sa id   range,   when  heated  by  said  gas  burner  assembly,   f o r  

t r a n s m i s s i o n   through  sa id   p l a t e .  

25  The  upper  p l a t e   is  p r e f e r a b l y   formed  from  an  i n f r a   r e d  

t r a n s m i s s i v e   glass   ceramic  m a t e r i a l ,   such  as  CORNING  B l a c k  

Cooktop  9632,  wh i l s t   the  i n t e r m e d i a t e   member  may  be  formed  f rom 

a  t h in   f o i l ,   a  wire  mesh,  a  wafer  or  a  coat ing  sprayed  on  a 

s u b s t r a t e   of  a  s u i t a b l e   m a t e r i a l   with  d i f f e r e n t   e m i s s i v i t y  

30  c h a r a c t e r i s t i c s   to  t h a t   of  the  coa t i ng ,   and  p r e f e r a b l y   t h e  

i n t e r m e d i a t e   member  has  a  s u r f a c e   area  commensurate  with  a 

des i red   h o t p l a t e   area  of  the  upper  p l a t e .  

The  cooking  hob  p r e f e r a b l y   comprises  four  r e s p e c t i v e  

i n t e r m e d i a t e   members,  each  a s s o c i a t e d   with  a  s e p a r a t e   h o t p l a t e  

35  area  and  each  having  a  gas  burner  assembly  mounted  t h e r e b e n e a t h .  
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The  i n v e n t i o n   wil l   now  be  f u r t h e r   desc r ibed   by  way  o f  
example  only  with  r e f e r e n c e   to  the  accompanying  drawings  , 
where in :   -  

F igure   1  shows  s c h e m a t i c a l l y   a  s e c t i o n a l   view  of  one 
5  embodiment  of  the  i n v e n t i o n ,  

Figure  2  shows  a  t r a n s m i t t a n o e   c h a r a c t e r i s t i c   curve  f o r  
CORNING  Black  Cooktop  9632,  a  p r e f e r r e d   g lass   ceramic  m a t e r i a l  
for  the  upper  p la te   of  the  cooking  hob,  and  

Figure   3  shows  a  schemat ic   p e r s p e c t i v e   view  of  a  c o o k i n g  
10  hob,  in  accordance  with  one  example  of  the  i n v e n t i o n .  

In  F igure   1,  a  cooking  hob  i n c l u d e s   an  upper  p l a t e   1  f o r  
s u p p o r t i n g   cooking  u t e n s i l s   (not  shown),  such  as  s aucepans ,   and 
a  gas  burner  2  mounted  beneath   the  p l a t e   1,  so  t h a t ,   when  l i t ,  
f lames  from  the  gas  burner  2  are  d i r e c t e d   upwardly  towards  t he  

15  p l a t e   1. 

An  i n t e r m e d i a t e   member  3  is  l o c a t e d   between  the  p la te   1  and  
the  gas  burner  2  so  tha t   the  f lames  from  the  burner  heat  t h e  
i n t e r m e d i a t e   member  3. 

The  o u t l e t   of  the  gas  burner  2  may  c o n s i s t   of  a  s u b s t a n t i a l  
20  number  of  small  ho les ,   which  produce  a  mass  of  small  flames  t o  

heat  the  i n t e r m e d i a t e   member  3,  which  may  achieve  more  e f f i c i e n t  
h e a t i n g   than  a  s ing le   l a r g e r   f l a m e .  

A  f u l l y   or  p a r t i a l l y   pre-mixed  a i r / g a s   mixture  i s  
i n t r o d u c e d   for  i g n i t i o n   i n to   the  burner   2  via  gas  i n l e t   4  and  a  

25  s u i t a b l e   duct ing   arrangement   (not  shown)  is  provided  to  e x h a u s t  
combustion  products   from  wi th in   the  cooking  hob.  

To  achieve  a  rap id   thermal   r e sponse   i n f r a - r e d   r a d i a t i o n  
gene ra t ed   by  the  i n t e r m e d i a t e   member  3  is  d i r e c t l y   t r a n s m i t t e d  
through  the  p la te   1  to  a  cooking  u t e n s i l   suppor ted  t h e r e o n ,  

30  r a t h e r   than  by  using  thermal   c o n d u c t i o n .   To  th i s   end,  the  uppe r  
p l a t e   1  is  formed  from  a  m a t e r i a l   p redominan t ly   t r a n s m i s s l v e   o f  
i n f r a - r e d   r a d i a t i o n   of  a  p r e d e t e r m i n e d   range  of  wavelengths   and 
the  i n t e r m e d i a t e   member  3  is  formed  from  a  m a t e r i a l ,   which,  when 
hea ted ,   p redominan t ly   emits  i n f r a - r e d   r a d i a t i o n   of  a  w a v e l e n g t h  

35  w i t h i n   the  range,   so  that   the  emi t t ed   i n f r a - r e d   r a d i a t i o n   can  be 
t r a n s m i t t e d   d i r e c t l y   through  the  p l a t e   1 .  
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i  s p e o i f i o   example  of  matohing  of  the  e m i t t a n o e  

eharao t   e r i s t i c s   of  the  m a t e r i a l   of  the  i n t e r m e d i a t e   member  3  and  

the  t r a n s a i t t a n o e   c h a r a c t e r i s t i c s   of  the  m a t e r i a l   for   the  u p p e r  

p l a t e   1  is  shown  by  F igure   2.  

5  F igure   2  shows  a  t r a n s m i t t a n o e   c h a r a c t e r i s t i c   curve  f o r  

CORNING  Black  Cooktop  9632,  a  glass   ceramic  m a t e r i a l ,   which,  a s  

can  be  seen  from  Figure   2,  p r edominan t ly   t r a n s m i t s   r i s i b l e   and 

i n f r a - r e d   r a d i a t i o n   w i th in   a  wave length   range  of  a p p r o x i m a t e y  

O.SMsii  to  2 .9 /<m.  

10  To  achieve  the  match ing ,   a  m a t e r i a l   can  be  used  for  t h e  

i n t e r m e d i a t e   member,  which,  when  heated  to  approx  1200-1400  C 

emits  i n f r a - r e d   r a d i a t i o n   at  wavelengths   wi th in   t h i s   range  and 

may  t y p i c a l l y   have  a  t h r e s h o l d   wave leng th   of  app rox ima te ly   3 y m *  

above  which  i t   is  s u b s t a n t i a l l y   n o n - e m i s s i v e .   In  t h i s   way  t h e  

15  m a j o r i t y   of  the  i n f r a - r e d   r a d i a t i o n   emi t t ed   by  the  i n t e r m e d i a t e  

member  3,  when  heated  to  the  r e q u i r e d   t e m p e r a t u r e   by  the  gas  

burner  2,  is  d i r e c t l y   t r a n s m i t t e d   th rough   the  upper  p l a t e   to  t h e  

cooking  u t e n s i l   suppor ted   t h e r e o n ,   the reby   a c h i e v i n g   a  more 

rap id   thermal   response   than  tha t   achieved  by  a  cooking  hob ,  

20  which  r e l i e s   on  thermal   conduct ion  to  heat  the  cooking  u t e n s i l .  

The  i n t e r m e d i a t e   member  3  may  be  made  into  any  d e s i r a b l e  

shape  or  c o n f i g u r a t i o n ,   such  as  a  t h i n   f o i l ,   a  wafer  or  a  w i r e  

mesh,  or  in  the  form  of  a  coa t ing   on  a  s u b s t r a t e   of  a  d i f f e r e n t  

s u i t a b l e   m a t e r i a l   having  d i f f e r e n t   emi t t ance   c h a r a c t e r i s t i c s   t o  

25  tha t   of  the  coa t ing .   It  also  p r e f e r a b l y   has  a  s u r f a c e   a r e a  

commensurate  with  tha t   of  a  h o t p l a t e   area  on  the  upper  p la te   1. 

Such  an  arrangement   is  shown  in  Figure   3,  wherein   f o u r  

i n t e r m e d i a t e   members  5 , 6 , 7 , 8   are  mounted  between  four  gas  

burners   9 , 1 0 , 1 1 , 1 2   and  a  cont inuous   upper  p la te   13,  the  s u r f a c e  

30  area  of  each  i n t e r m e d i a t e   member  5 , 6 , 7 , 8   being  commensurate  w i t h  

tha t   of  each  of  four  h o t p l a t e   areas  14 ,15 ,16 ,17   formed  on  t h e  

p la t e   13. 

If  the  m a t e r i a l   of  the  i n t e r m e d i a t e   member  3  is  formed  i n t o  

a  wire  g r i d ,   the  member  3  can  be  e l e c t r i c a l l y   hea ted ,   i n  

35  a d d i t i o n ,   or  as  an  a l t e r n a t i v e ,   to  being  heated  by  the  gas 

burner  2,  by  pass ing   an  e l e c t r i c   c u r r e n t   through  i t .  
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The  i n t e r m e d i a t e   member  3  may  be  'made  from  any  s u i t a b l e  
m a t e r i a l ,   as  long  as  the  t r a n s m i t t a n o e   c h a r a c t e r i s t i c s   of  t h e  
s e l e c t e d   m a t e r i a l   of  the  p l a t e   1  are  s u f f i c i e n t l y   matched  to  t h e  
emi t t ance   c h a r a c t e r i s t i c s   of  the  m a t e r i a l   s e l e c t e d   for  t h e  

5  member  3.  Su i t ab le   m a t e r i a l s   for  t h i s   i n t e r m e d i a t e   member  may 
inc lude   a  r e f r a c t o r y   or  ceramic  m a t e r i a l ,   such  as  z i r o o n i a   o r  
molybdenum  d i s i l i c i d e ,   or  a  me ta l ,   such  as  t u n g s t e n ,   or  an  a l l o y  
used  for  e l e c t r i c a l   h e a t i n g   e l emen t s ,   such  as  KANTHAL  »DSD»  ,  'A '  
or  'A.J. 

10  However,  the  a l l oys   have  been  found  to  be  p a r t i c u l a r l y  
s u i t a b l e   as  m a t e r i a l s   for  the  i n t e r m e d i a t e   member  3,  b e c a u s e ,  
un l ike   some  other  meta ls   such  as  t ungs t en ,   the  a l loys   do  n o t  
d e t e r i o r a t e   r ap id ly   at  high  t e m p e r a t u r e s .  

The  i n t e r m e d i a t e   member  3  and  the  gas  burner  2  may  be 
15  mounted  beneath  the  p l a t e   1  by  any  s u i t a b l e   s u p p o r t i n g  

a r r angemen t ,   with  the  a i r /   gas  i n l e t   M  and  the  d u c t i n g  
arrangement   for  the  e x h a u s t i o n   of  combustion  products   b e i n g  
a r ranged   a c c o r d i n g l y .  

The  ma te r i a l   of  the  p la te   1  is  p r e f e r a b l y   t i n t e d   to  act  as  
20  a  f i l t e r   of  a  c e r t a i n   amount  of  v i s i b l e   r a d i a t i o n ,   which  would 

o the rwi se   have  been  t r a n s m i s s a b l e   through  the  p la te   1. 
The  present   i n v e n t i o n   t h e r e f o r e   provides   an  e f f i c i e n t ,  

g a s - f u e l l e d ,   glass  ceramic  cooking  hob  i n c o r p o r a t i n g   an 
i n t e r m e d i a t e   member  of  a  m a t e r i a l ,   which,  in  the  p r e f e r r e d  

25  embodiment,  only  r e q u i r e s   hea t i ng   to  a  t e m p e r a t u r e   o f  
1200-1400  C  to  emit  i n f r a - r e d   r a d i a t i o n   of  w a v e l e n g t h s  
d i r e c t l y   t r a n s m i s s a b l e   through  the  upper  p l a t e ,   in  c o m p a r i s i o n  
with  a  t empera ture   commensurate  with  the  maximum  combust ion  
t e m p e r a t u r e   of  domestic  gas  in  a i r ,   i . e .   about  186O°C,  which  

30  would  be  necessary   wi thout   matching  of  the  t r a n s m i t t a n c e   and 
emi t t ance   c h a r a c t e r i s t i c s   of  the  r e s p e c t i v e   m a t e r i a l s   of  t h e  
upper  p la te   and  the  i n t e r m e d i a t e   member. 
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CLAIMS 

1.  Cooking  a p p a r a t u s   i n c l u d i n g   an  upper  p la te   (1)  f o r  

suppor t i ng   a  oooking  u t e n s i l )   a  gas  burner  assembly  (2)  mounted 

beneath  said  p l a t e   (1) ,   and  an  i n t e r m e d i a t e   member  (3)  l o c a t e d  

between  said  burner   assembly  (2)  and  the  unders ide   of  said  p l a t e  

5  (1),   c h a r a c t e r i s e d   in  t ha t   said  p la te   (1)  is  formed  from  a  

m a t e r i a l   p r e d o m i n a n t l y   t r a n s a i s s i v e   of  i n f r a - r e d   r a d i a t i o n   of  a  

p rede te rmined   range  of  wave l eng ths ,   and  said  i n t e r m e d i a t e   member 

(2)  is  formed  from  a  m a t e r i a l   p redominant ly   emiss ive   o f  

i n f r a - r e d   r a d i a t i o n   of  wavelengths   wi th in   said  range,   when 

10  heated  by  sa id   gas  burner   assembly  (2)  ,  for  t r a n s m i s s i o n   t h r o u g h  

said  p la te   ( 1 ) .  

2.  Cooking  a p p a r a t u s   as  claimed  in  claim  1  wherein  said  p l a t e  

(1)  is  formed  from  an  i n f r a - r e d -   t r a n s m i s s i v e   g lass   c e r a m i c  

m a t e r i a l .  

15  3.  Cooking  a p p a r a t u s   as  claimed  in  claim  1  or  2  wherein  t h e  

m a t e r i a l   of  said  p l a t e   (1)  i n c l u d e s   means  for  f i l t e r i n g   v i s i b l e  

r a d i a t i o n   emi t ted   by  said  member  (2)  ,  when  h e a t e d .  

k.  Cooking  a p p a r a t u s   as  claimed  in  claim  1 , 2   or  3  w h e r e i n  

said  i n t e r m e d i a t e   member  (2)  is  of  the  fora  of  a  t h in -   f o i l ,   a  

20  wire  mesh  or  a  w a f e r .  

5.  Cooking  a p p a r a t u s   as  claimed  in  claim  1,  2,  or  3  w h e r e i n  

said  i n t e r m e d i a t e   member  (2)  comprises  a  coa t ing   sprayed  on  a  

s u b s t r a t e ,   sa id   s u b s t r a t e   being  formed  from  a  m a t e r i a l   w i t h  

d i f f e r e n t   e m i s s i v i t y   c h a r a c t e r i s t i c s   to  those  of  said  c o a t i n g .  

25  6.  Cooking  a p p a r a t u s   as  claimed  in  any  preceding   claim  w h e r e i n  

said  i n t e r m e d i a t e   member  (3)  has  a  sur face   area  commensurate  

with  a  p r ede t e rmined   h o t p l a t e   area  of  said  p la te   ( 1 ) .  
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