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©  Heating  apparatus. 

Heating  apparatus  includes  four  infra-red,  quartz- 
halogen,  tubular  lamps  (6),  each  including  a  tungsten 
filament  (8),  supported  above  a  generally  circular  shallow 
tray  (1)  formed  from  an  infra-red-reflective  ceramic  material. 
The  apparatus  may  be  mounted  beneath  a  glass  ceramic 
cook-top  (19)  to  form  a  hotplate  area  of  a  cooking  hob.  The 
ceramic  tray  (1)  acts  as  a  good  reflector,  so  that  radiation 
emitted  from  the  lamps  (6)  in  a  downward  direction  is 
reflected  upwardly  towards,  and  transmitted  through,  the 
glass  ceramic  cook-top  (19). 

As  an  alternative  to  the  tray  (1),  a  substantially  flat, 
infra-red-reflective  ceramic  sheet,  a  ceramic  sheet  profiled 
around  the  lamps  (6),  or  respective  ceramic  troughs  below 
each  lamp  (6),  may  be  utilised. 





This  i n v e n t i o n   r e l a t e s   to  hea t ing   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  hea t ing   appara tus   of  t h e  

kind  d i s c l o s e d   in  our  copending  U.K.  Patent  A p p l i c a t i o n   No. 

8320717,  ( P u b l i c a t i o n   No. 2132060A),  wherein  one  or  more  s o u r c e s  
of  i n f r a - r e d   r a d i a t i o n   are  mounted  beneath  a  l ayer   of  an 
i n f r a - r e d   t r a n s m i s s i v e   glass   ceramic  to  form  a  cooking  hob.  

The  hea t ing   appa ra tu s   d i s c l o s e d   in  U.K.  Patent   A p p l i c a t i o n  

No.8320717  c o n s i s t s   of,  in  one  example,  four  q u a r t z - h a l o g e n :  
i n f r a - r e d   lamps  suppor ted   above  a  g e n e r a l l y   c i r c u l a r   m e t a l l i c  

t ray  member,  having  a  l ayer   of  t h e r m a l l y - i n s u l a t i v e ,   m i c r o p o r o u s  

m a t e r i a l   d isposed  on  the  base  t h e r e o f .  

The  appa ra tu s   is  mounted  beneath  a  layer   of  glass   ce ramic  

and  each  lamp  is  p r e f e r a b l y   provided  with  an  i n f r a - r e d  

r e f l e c t i v e   coa t ing   on  the  unders ide   of  the  quar tz   envelope  o f  

the  lamp,  to  r e f l e c t   i n f r a - r e d   r a d i a t i o n   emit ted  downwardly 

the re f rom  back  in  an  upward  d i r e c t i o n ,   towards  and  through  t h e  

glass   ceramic  l a y e r .  

I t   is  an  ob j ec t   of  the  p resen t   i nven t ion   to  provide  an 

a l t e r n a t i v e   arrangement   of  hea t ing   appara tus   of  t h i s   k i n d .  

According  to  the  i n v e n t i o n   the re   is  provided  h e a t i n g  

appa ra tu s   i n c l u d i n g   at  l e a s t   one  source  of  i n f r a - r e d   r a d i a t i o n  

and  c h a r a c t e r i s e d   in  tha t   the  appara tus   also  i nc ludes   a 

s t r u c t u r e   of  i n f r a - r e d - r e f l e c t i v e   ceramic  m a t e r i a l   disposed  i n  



close   p rox imi ty   to  said  i n f r a - r e d   source  or  s o u r c e s ,   to  r e f l e c t  

i n f r a - r e d   r a d i a t i o n   gene ra t ed   by  sa id   i n f r a - r e d   source  o r  

s o u r c e s .  

The  s t r u c t u r e   may  form  a  suppor t   for  the  i n f r a - r e d   s o u r c e  

or  s o u r c e s ,   the  support   p r e f e r a b l y   being  shaped  as  a  g e n e r a l l y  

c i r c u l a r   t ray   member. 

The  s t r u c t u r e   may  be  p r o f i l e d   to  conform  to  the  shape  o f  

the  source   or  sou rces ,   which  p r e f e r a b l y   c o n s i s t   of  one  or  more  

t u b u l a r   i n f r a - r e d   l amps .  

A l t e r n a t i v e l y ,   in  c o n j u n c t i o n   with  the  i n f r a - r e d   lamps,  t h e  

s t r u c t u r e   may  cons i s t   of  one  or  more  r e s p e c t i v e   t roughs  of  t h e  

i n f r a - r e d - r e f l e c t i v e   ceramic  m a t e r i a l ,   each  trough  e x t e n d i n g  

along  the  length   of  a  lamp  and  around  s u b s t a n t i a l l y   one  ha l f   o f  

the  lamp  c i r c u m f e r e n c e .  

The  i n v e n t i o n   wi l l   now  be  f u r t h e r   descr ibed   by  way  o f  

example  only  with  r e f e r e n c e   to  the  accompanying  d r a w i n g s ,  

w h e r e i n :  

Figure   1  shows  s c h e m a t i c a l l y   a  plan  view  of  one  embodiment 

of  the  i n v e n t i o n ,  

Figure  2  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  through  A-A 

in  F igure   i,  with  the  appa ra tu s   beneath  a  glass  ceramic  c o o k - t o p  

of  a  cooking  hob ,  

Figure  3  shows  s c h e m a t i c a l l y   a  plan  view  of  a  s econd  

embodiment ,  

Figure  s h o w s   s c h e m a t i c a l l y   a  s e c t i o n a l   view  through  B-B 

of  the  second  embodiment  in  Figure  3,  also  with  the  a p p a r a t u s  

benea th   a  glass  ceramic  cook- top ,   and  

Figures   5  to  7  show  s c h e m a t i c a l l y   s e c t i o n a l   views,  t h r o u g h  

a  plane  o r thogona l   to  those  of  s ec t i ons   A-A  and  B-B,  of  t h r e e  

f u r t h e r   embodiments  of  the  p resen t   i n v e n t i o n .  

R e f e r r i n g   to  Figures  1  and  2,  wherein  the  f i r s t   embodiment 

of  hea t i ng   a p p a r a t u s ,   in  accordance   with  the  p resen t   i n v e n t i o n ,  

is  shown,  a  g e n e r a l l y   c i r c u l a r   shallow  tray  1,  formed  from  an 

i n f r a - r e d   r e f l e c t i v e   ceramic  m a t e r i a l ,   has  two  ex tend ing   f l a n g e s  

2  and  3  ar ranged  on  oppos i te   s ides  of  the  rim  of  the  c e r a m i c  

t ray   1.  Each  f lange  2  and  3,  has  upturned  end  p o r t i o n s  4   and 



5,  r e s p e c t i v e l y .  

A  number  of  sources   of  i n f r a - r e d   r a d i a t i o n ,   p r e f e r a b l y  

fou r ,   are  d isposed  above  the  ceramic  t ray  1  and  are  suppor ted   a t  

each  end  by  the  f l a n g e s ,   2  and  3.  

A  moulding  7  of  ceramic  f i b r e   m a t e r i a l   is  d i sposed   above  

the  ceramic  t r ay   1  and  p r e s s - f i t t e d   around  the  ends  of  each  

source  6  to  provide   a  s u i t a b l e   packing  t h e r e f o r .  

Each  source  6  of  i n f r a - r e d   r a d i a t i o n   comprises  a 

q u a r t z - h a l o g e n   i n f r a - r e d   lamp  i n c l u d i n g   a  t u n g s t e n   f i l a m e n t   8 

suppor ted   w i th in   a  t u b u l a r   quar tz   envelope  9.  One  s u i t a b l e  

example  of  such  a  lamp  is  d i s c l o s e d   in  copending  Eu ropean  

A p p l i c a t i o n   No.  84  301636.1,   in  the  name  of  THORN  EMd  p l e  
Each  lamp  has  moulded  ceramic  end  caps,  one  shown  at  10, 

enc los ing   a  pinch  seal   (not  shown)  with  an  e l e c t r i c a l   c o n n e c t i o n  

connected  to  an  end  of  the  f i l amen t   8  sea led   t h e r e i n .   Each  end 

cap  10  is  provided  with  a  l o c a t i o n   tab  11  for  easy  i n s e r t i o n   o f  

the  lamps  in to   the  c o r r e c t   p o s i t i o n   on  f langes  2  and  3 .  

A  number,  p r e f e r a b l y   four ,   of  the  hea t ing   a p p a r a t u s   a r e  

p r e f e r a b l y   mounted  beneath  a  l aye r   19  of  i n f r a - r e d   t r a n s m i s s i v e  

m a t e r i a l ,   such  as  glass   ceramic ,   sc  as  tc  form  r e s p e c t i v e  

h o t p l a t e   areas  of  a  cook-top  of  a  cooking  hob.  

A  thermal  l i m i t e r   12,  which  is  intended  to  moni tor   t h e  

t empera tu re   of  the  glass   ceramic,   inc ludes   a  m e t a l l i c   wire  13 

conta ined  w i th in   a  quar tz   tube  14.  The  wire  13  is  a r ranged  t o  

a c t i v a t e   a  microswi tch   15,  so  as  to  d i sconnect   the  lamps  6  from 

a  power  supply ,   when  the  t e m p e r a t u r e   of  the  glass   c e r a m i c  

reaches   a  maximum  p r e d e t e r m i n e d   value,   thereby  p r e v e n t i n g  

ove rhea t ing   and  damage  to  the  glass   c e r a m i c .  

It  has  been  found  t ha t   the  diameter   of  the  wire  13  may  be 

c r u c i a l   to  the  t e m p e r a t u r e   of  the  glass  ceramic  to  which  t h e  

l i m i t e r   12  is  s e n s i t i v e .   To  ensure  tha t   the  l i m i t e r   12 

monitors  the  a  p a r t i c u l a r   t empera tu re   of  the  g lass   ceramic,   i t  

may  t h e r e f o r e   be  n e c e s s a r y   to  u t i l i s e   a  wire  13  of  a  p a r t i c u l a r  

d iameter .   A l t e r n a t i v e l y ,   o ther   t echniques   may  be  used  t o  

achieve  the  des i r ed   s e l e c t i v i t y   in  the  response  c h a r a c t e r i s t i c s  

of  the  l i m i t e r .  



Figures   3  and  4,  wherein  l ike   pa r t s   are  l a b e l l e d   with  l i k e  

r e f e r e n c e   n u m e r a l s . w i t h   r e s p e c t   to  F igures   1  and  2,  show  a  

second  embodiment  of  the  hea t ing   a p p a r a t u s ,   in  accordance  w i t h  

the  p resen t   i n v e n t i o n .   In  the  second  embodiment,  the  f l anges   2 

and  3,  as  provided  in  the  f i r s t   embodiment,  have  been  r e p l a c e d  

by  s u i t a b l y - s h a p e d   p ieces   of  i n s u l a t i v e   m a t e r i a l ,   16  and  17, 

through  which  the  ends  of  each  lamp  6  extend  and  being  shaped  so  

tha t   s u b s t a n t i a l l y   equal  p o r t i o n s   18  of  each  lamp  is  exposed  

thereby   ensur ing   tha t   s u b s t a n t i a l l y   equal  amounts  of  heat  a r e  

d i s s i p a t e d   at  the  ends  of  a l l   of  the  l a m p s .  

The  second  embodiment  also  enables   cool  a i r   to  c i r c u l a t e  

around  the  end  cap  10,  so  as  to  aid  in  coo l ing   the  pinch  s e a l  

enclosed  t h e r e w i t h i n ,   t h i s   being  n e c e s s a r y   to  ensure  l o n g e v i t y  

of  the  l amps .  

The  ceramic  t ray  1  acts  as  a  good  i n f r a - r e d   r e f l e c t o r ,   so  

that   r a d i a t i o n   emi t ted   from  the  lamps  in  a  downward  d i r e c t i o n   i s  

r e f l e c t e d   upwardly  towards  the  l ayer   of  g lass   ceramic,   and  i s  

thus  t r a n s m i t t e d   t h e r e t h r o u g h .  

Figures  5  to  7  show  schemat ic   i l l u s t r a t i o n s   of  embodiments 

which  may  be  used  as  a l t e r n a t i v e s   to,   or  in  c o n j u n c t i o n   w i t h ,  

these  shown  in  Figures   1  to  4.  

Figure  5  i l l u s t r a t e s   a  f l a t   sheet   20  of  the  c e r a m i c  

m a t e r i a l ,   disposed  beneath  four  i n f r a - r e d   lamps  21  to  24, 

mounted  beneath  a  g lass   ceramic  cook-top  25,  the  sheet   20  e i t h e r  

being  spaced  from,  or  in  close  p roximi ty   to,   the  l a m p s .  

In  Figure  6,  the  appa ra tu s   is  provided  with  a  p r o f i l e d  

sheet   26  of  ceramic  m a t e r i a l ,   which  i s   shaped  to  conform  to  t h e  

shape  of  the  t u b u l a r   lamps  21  to  24.  Each  p r o f i l e d   p o r t i o n   27 

of  the  sheet  26  may  be  d i r e c t l y   connected  to  an  a d j a c e n t  

p o r t i o n ,   as  shown,  or  a l t e r n a t i v e l y   the  p r o f i l e d   p o r t i o n s   may  be 

joined  by  connec t ing   f l a t   p o r t i o n s   of  the  sheet   26. 

F igure  7   shows  another   embodiment,  wherein  each  lamp  21  t o  

24  is  provided  with  a  r e s p e c t i v e   trough  28  of  the  i n f r a - r e d -  

r e f l e c t i v e   ceramic  m a t e r i a l .   The  t roughs  28  may  be  shaped  t o  

give  the  r e q u i r e d   r e f l e c t i v i t y ,   i . e .   they  may  be  s e m i - c i r c u l a r ,  

p a r a b o l i c   or  s e m i - e l l i p t i c a l ,   for  e x a m p l e .  



Each  t rough  28  p r e f e r a b l y   extends  at  l e a s t   along  the  whole  

l eng th   of  the  r e s p e c t i v e   lamp  f i l ament   and  around  s u b s t a n t i a l l y  

the  lower  ha l f   of  i t s   c r o s s - s e c t i o n a l   c i r c u m f e r e n c e .  

The  pinch  s e a l s   of  each  lamp  are  r e q u i r e d   to  be  k e p t  

r e l a t i v e l y   cool  to  ensure  l o n g e v i t y   of  the  lamps,  so  t ha t   i t   may 

be  p r e f e r a b l e   tha t   the  t roughs  28  do  not  extend  to  benea th ,   o r  

around,   the  pinch  s e a l s .  

I t   may  be  p r e f e r a b l e   to  shape  the  t roughs   28  so  tha t   t h e  

f i l a m e n t ,   such  as  at  29,  of  each  lamp  is  s i t u a t e d   at  the  f o c a l  

point   of  the  t r o u g h .  

A l t e r n a t i v e l y ,   the  shaped  sheet  26  may  be  i n c o r p o r a t e d   i n t o  

the  base  of  the  t ray   1,  as  shown  in  F igures   2  and  4 .  

As  an  a d d i t i o n a l   i n f r a - r e d   r e f l e c t o r ,   the  lower  ha l f   of  t h e  

quar tz   envelope  9  of   each  lamp  6  may  be  provided  with  a  s u i t a b l e  

i n f r a - r e d - r e f l e c t i v e   coa t i ng ,   to  aid  in  r e f l e c t i n g  

downwardly-emi t ted   r a d i a t i o n   in  an   upward  d i r e c t i o n   towards  t h e  

g lass   ceramic  l a y e r .  

The  h e a t i n g   a p p a r a t u s   may  be  provided  wi th   t h e r m a l  

i n s u l a t i o n ,   such  as  a  microporous  m a t e r i a l   as  used  in  o u r  

above-ment ioned   copending  U.K.  Patent  A p p l i c a t i o n   No.  8320717, 

d isposed  w i th in   the  cooking  hob  below  and/or   around  t h e  

a p p a r a t u s ,   in  con tac t   t h e r e w i t h   or  spaced  t h e r e f r o m ,   so  as  t o  

aid  in  p r e v e n t i n g   heat  d i s s i p a t i o n   from  the  a p p a r a t u s .   In  t h e  

embodiments  shown  in  Figures   5  to  7,  the  i n s u l a t i v e   m a t e r i a l  

may,  a l t e r n a t i v e l y   or  a d d i t i o n a l l y   be  used  as  a  suppor t   for  t h e  

l a m p s .  

A d d i t i o n a l l y   or  a l t e r n a t i v e l y ,   the  cooking  hob  may  i n c l u d e  

a  forced  a i r   coo l ing   system,  to  aid  in  p r e v e n t i n g   o v e r h e a t i n g   o f  

c e r t a i n   pa r t s   of  the  a p p a r a t u s ,   p a r t i c u l a r l y   the  pinch  sea l s   o f  

the  lamps  which  are  r equ i r ed   to  be  kept  r e l a t i v e l y   c o o l .  

Add i t i ona l   or  a l t e r n a t i v e   cooling  of  the  pinch  s e a l s   may  be 

provided  by  heat  s i nk ing   and/or  n a t u r a l   air   c o n v e c t i o n  

t e c h n i q u e s ,   such  as  those  d i sc losed   in  any  of  copending  European 

Patent   A p p l i c a t i o n   Nos.  84303424.0,  84303729.2  and  84303846 .4 .  



1.  Hea t ing   appara tus   i n c l u d i n g   at  l e a s t   one  source   (6)  o f  

i n f r a - r e d   r a d i a t i o n   and  c h a r a c t e r i s e d   in  tha t   the  a p p a r a t u s   a l s o  

i n c l u d e s   a  s t r u c t u r e   (1)  of  i n f r a - r e d - r e f l e c t i v e   c e r a m i c  

m a t e r i a l   d i sposed   in  close  p rox imi ty   to  sa id   i n f r a - r e d   source  o r  

sources   (6 ) ,   to  r e f l e c t   i n f r a - r e d   r a d i a t i o n   g e n e r a t e d   by  s a i d  

i n f r a - r e d   source  or  sources   ( 6 ) .  

2.  Hea t ing   appara tus   as  claimed  in  claim  1  where in   s a i d  

i n f r a - r e d   source  or  sources   (6)  each  c o n s i s t s   of  a  g e n e r a l l y  

t u b u l a r   i n f r a - r e d   lamp.  

3.  Heat ing   appara tus   as  claimed  in  claim  1  or  2  where in   s a i d  

s t r u c t u r e   (1)  forms  a  suppor t   for  said  i n f r a - r e d   source   o r  

sources   ( 6 ) .  

4.  Heat ing   appara tus   as  claimed  in  claim  1,  2  or  3  w h e r e i n  

said  s t r u c t u r e   (1)  is  shaped  to  form  a  g e n e r a l l y   c i r c u l a r   t r a y  

member  ( 1 ) .  

5.  Heat ing   appara tus   as  claimed  in  any  p r e c e d i n g   claim  w h e r e i n  

said  s t r u c t u r e   (1)  is  p r o f i l e d   to  conform  to  the  shape  of  s a i d  

i n f r a - r e d   source  or  sources   ( 6 ) .  

6.  Heat ing  appara tus   a s  c l a i m e d   in  claim  2  whe re i r   s a i d  

s t r u c t u r e   (1)  c o n s i s t s   of  one  or  more  r e s p e c t i v e   t roughs   (28)  o f  

i n f r a - r e d - r e f l e c t i v e   ceramic  m a t e r i a l ,   each  t rough  (28)  

ex t end ing   along  the  l eng th   of  one  of  said  lamp  or  lamps  and 

around  s u b s t a n t i a l l y   one  half   of  the  c i r cumfe rence   of  sa id   lamp.  

7.  Heat ing  appara tus   as  claimed  in  claim  1  or  2  where in   s a i d  

s t r u c t u r e   (1)  cons i s t s   of  a  s u b s t a n t i a l l y   f l a t   shee t   (20)  o f  

i n f r a - r e d - r e f l e c t i v e   ceramic  m a t e r i a l .  

8.  Heat ing   appara tus   as  claimed  in  any  p r e c e d i n g   claim  and  

i n c l u d i n g   thermal  i n s u l a t i o n   to  aid  in  p r e v e n t i n g   h e a t  

d i s s i p a t i o n   from  said  appara tus   and/or  to  suppor t   sa id   i n f r a - r e d  

source  or  sources  ( 6 ) .  

9.  A  cooking  hob  compris ing  a  cook-top  (19)  of  g l a s s   ce ramic  

m a t e r i a l   and  at  l e a s t   one  hea t ing   a p p a r a t u s ,   as  claimed  in  any 

p reced ing   claim,  mounted  t he rebe low,   so  tha t   i n f r a - r e d   r a d i a t i o n  

gene ra t ed   by  said  i n f r a - r e d   source  or  sources   (6)  is  r e f l e c t e d  

towards  sa id   cook-top  (19)  for  t r a n s m i s s i o n   t h e r e t h r o u g h .  
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