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@  Heating  apparatus. 

  Heating  apparatus  includes  a  generally  circular  tray  (1), 
having  a  layer  (2)  of  insulative  material  disposed  therewithin.  The 
tray  (1)  supports,  above  the  layer  (2)  each  end  of  a  number  of 
tungsten-halogen  lamps  (5)  and  the  tray  (1)  is  urged  upwardly 
towards  the  undersurface  of  a  layer  (11)  of  glass  ceramic  to  form 
a  cooking  hob. 

A  coating  (12)  or  an  infra-red  reflective  material,  typically  an 
oxide  material,  such  as  titanium  dioxide,  may  be  deposited  on  the 
layer  (2)  of  insulative  material  so  as  to  cause  the  layer  (2)  to  be 
substantially  impervious  to  infra-red  radiation.  As  an  alternative  to 
the  coating  (12),  the  layer  (2)  may  be  surface-enriched  with  an 
infra-red  reflective  material. 



This  i n v e n t i o n   r e l a t e s   to  h e a t i n g   a p p a r a t u s   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  such  a p p a r a t u s   of  t h e  

kind  d e s c r i b e d   in  our  copending  European  A p p l i c a t i o n  

No.83307338.0   i n c o r p o r a t i n g   one  or  more  sources   of  i n f r a - r e d '  

r a d i a t i o n .  

Hea t ing   a p p a r a t u s   of  t h i s   kind  c o n s i s t s   of,  i n  one   e x a m p l e ,  

a  sha l low  t r a y   member  c o n t a i n i n g   i n s u l a t i v e   m a t e r i a l   and  

s u p p o r t i n g   four   i n f r a - r e d - e m i t t i n g   t u n g s t e n - h a l o g e n   lamps.  The 

t r ay   member  is  mounted  benea th   a  l a y e r   of  g lass   c e r a m i c ,  

t o g e t h e r   wi th ,   say  t h r ee   s i m i l a r   t r a y s   so  as  to  form  a  c o o k i n g  

h o b .  

Although  the  i n s u l a t i v e   m a t e r i a l   may  be  h igh ly   e f f i c i e n t   a t  

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 ,   i t   may  o n l y  

absorb  and  r e - r a d i a t e   a  l i m i t e d   amount  of  the  i n f r a - r e d  

r a d i a t i o n ,   so  t h a t   i t   may  be  n e c e s s a r y   to  provide   each  of  t h e  

lamps  with  a  r e f l e c t i v e   c o a t i n g   on  the  u n d e r s i d e   t h e r e o f ,  

t he r eby   ensu r ing   t h a t   i n f r a - r e d   r a d i a t i o n   emi t t ed   in  a  downward 

d i r e c t i o n   from  the  f i l a m e n t   is  r e f l e c t e d   back  t h e r e t o   in  a n  

upward  d i r e c t i o n ,   t h e r eby   p r e v e n t i n g   c o n s i d e r a b l e   d i s s i p a t i o n   o f  

the  i n f r a - r e d   r a d i a t i o n   from  the  a p p a r a t u s .  

I t   is  an  ob j ec t   of  the  p r e s e n t   i n v e n t i o n   to  a l l e v i a t e  

f u r t h e r   any  u n d e s i r a b l e   d i s s i p a t i o n   of  i n f r a - r e d   r a d i a t i o n   f r o m  

the  h e a t i n g   a p p a r a t u s .  

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

a p p a r a t u 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  

d i sposed   above,  or  p a r t i a l l y   embedded  in,   a  l a y e r   of  i n s u l a t i v e  



m a t e r i a l ,   sa id   i n s u l a t i v e   m a t e r i a l   having  been  t r e a t e d   so  as  t o  

cause  i t   to  be  s u b s t a n t i a l l y   impervious   to  i n f r a - r e d   r a d i a t i o n .  

The  i n s u l a t i v e   m a t e r i a l   is  p re f  e rab ly   t r e a t e d   by 

a p p l i c a t i o n   of  an  i n f r a - r e d   r e f l e c t i v e   c o a t i n g   to  the  s u r f a c e  

t h e r e o f ,   or  a l t e r n a t i v e l y ,   by  e n r i c h i n g   a  s u r f a c e   l aye r   t h e r e o f  

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

The  or  each  source  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  

comprises   a  t u b u l a r   t u n g s t e n - h a l o g e n   lamp  and  the  su r face   of  t h e  

i n s u l a t i v e   m a t e r i a l   may  have  grooves  provided  t h e r e i n   t o  

accommodate  an  unde r s ide   p o r t i o n   of  the  s u r f a c e   area  of  each  o f  

the  lamps,  t h e r e b y   caus ing   i n f r a - r e d   r a d i a t i o n   emi t t ed   in  a  

downward  d i r e c t i o n   from  each  f i l a m e n t   to  be  r e f l e c t e d   b a c k  

p a r t i a l l y   t h e r e t o w a r d s   and  p a r t i a l l y   in  an  upward  d i r e c t i o n   away 
from  the  i n s u l a t i v e   m a t e r i a l .  

The  i n v e n t i o n   wi l l   now  be  f u r t h e r   d e s c r i b e d   by  way  o f  

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

w h e r e i n : -  

F igure   1  shows  a  c r o s s - s e c t i o n a l   view  of  one  embodiment  o f  

the  p r e s e n t   i n v e n t i o n ,   and  

F igure   2  shows  a  s i m p l i f i e d   c r o s s - s e c t i o n a l   view,  which  i s  

not  to  s c a l e ,   a long  the  l i n e   X-X  in  F igure   1,  and  i n c o r p o r a t i n g  

an  a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n .  

R e f e r r i n g   to  F igure   1,  a  g e n e r a l l y   c i r c u l a r   t r ay   1, 

p r e f e r a b l y   formed  from  meta l ,   has  d i sposed   t h e r e w i t h i n ,   on  t h e  

base  t h e r e o f ,   a  l a y e r   2  of  a  s u i t a b l e   i n s u l a t i v e   m a t e r i a l .   The 

t r a y   1  has  two  ex t end ing   f l a n g e s ,   3  and  4,  a r r anged   on  o p p o s i t e  

s ides   of  the  rim  t h e r e o f ,   which  suppor t   r e s p e c t i v e l y   each  end  o f  

a  number  of  sources   of  i n f r a - r e d   r a d i a t i o n ,   one  being  shown  a t  

5.  In  a  p r e f e r r e d   example,  four   sources   are  a r ranged  a c r o s s  

the  c i r c u l a r   area  of  the  t r ay   1. 

Each  source  5  of  i n f r a - r e d   r a d i a t i o n   comprises   a  

t m g s t e n - h a l o g e n   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   7  s u p p o r t e d  

w i t h i n   a  quar tz   envelope  6,  as  d e s c r i b e d   in  co-pending   E u r o p e a n  

A p p l i c a t i o n   No.84301636.1  in  the  name  of  THORN  EMI  plc .   Each  

lamp  has  moulded  ceramic  end  caps,  8  and  9,  which  each  enc lose   a  

pinch  sea l   (not  shown)  with  an  e l e c t r i c a l   lead  connected  to  t h e  

r e s p e c t i v e   end  of  the  f i l a m e n t   s ea led   t h e r e i n ,   the  lead  b e i n g  



welded  to  an  a p p r o p r i a t e   e l e c t r i c a l   c o n n e c t o r .  

A  moulding  8  of  ceramic  f i b r e   m a t e r i a l   is  d i sposed   above  

the  t ray   1  and  p r e s s - f i t t e d   around  the  ends  of  each  source  7  t o  

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

The  t r ay   1  is  urged  upwardly,   by  a  r e s i l i e n t l y - m o u n t e d  

suppor t   p l a t e   (not  shown),  towards  the  u n d e r s u r f a c e   o f  a   l a y e r  

11  of  g l a s s   ceramic ,   which  forms  the  top  s u r f a c e   of  a  c o o k i n g  

h o b .  

A  thermal   l i m i t e r   (not  shown)  may  a l so   be  p rovided   w i t h i n  

the  a p p a r a t u s   to  d e - e n e r g i s e   the  lamps  when  a  maximum  o p e r a t i n g  

t e m p e r a t u r e   of  the  g la s s   ceramic  l a y e r   is  r eached ,   so  as  t o  

p reven t   damage  to  the  g lass   c e r a m i c .  

The  l i m i t e r   may  be  in  the  form  of  a  m e t a l l i c   wire  s u p p o r t e d  

w i th in   a  qua r t z   tube ,   the  wire  being  a r ranged   to  undergo  t h e r m a l  

expans ion   to  a c t i v a t e   a  m i o r o s w i t c h ,   which  c a u s e s  

d e - e n e r g i s a t i o n   of  the  lamps,   when  the  maximum  t e m p e r a t u r e   i s  

r e a c h e d .  

To  ensure   tha t   the  wire  is  s e n s i t i v e   p r i m a r i l y   t o  

r a d i a t i o n ,   which  has  been  absorbed   and  r e - r a d i a t e d   from  t h e  

g lass   ceramic  and  not  to  r a d i a t i o n   d i r e c t l y   from  the  lamps  o r  

r e f l e c t e d   from  the  i n s u l a t i v e   m a t e r i a l ,   a  c o i l e d   n i cke l   o r  

s i l v e r   f o i l   may  be  d i sposed   between  the  wire  and  the  q u a r t z  

tube .   Once  i n s i d e   the  tube ,   the  c o i l e d   f o i l   is  a l lowed  t o  

expand  to  c o n t a c t   the  inner   su r f ace   of  the  t u b e .  

I n f r a - r e d   r a d i a t i o n   d i r e c t l y   from  the  lamps  is  t r a n s m i t t e d  

through  the  wall  of  the  qua r t z   tube  and  r e f l e c t e d   back  by  t h e  

f o i l ,   so  t h a t   the  wire  remains  i n s e n s i t i v e   to  the  r a d i a t i o n .  

However  r a d i a t i o n ,   which  has  been  absorbed  by  and  r e - r a d i a t e d  

from  the  g lass   ceramic  is  of  a  d i f f e r e n t   wavelength   to  t h a t   o f  

the  r e f l e c t e d   r a d i a t i o n   and  is  absorbed  by  the  quar tz   t u b e .  

The  wire  t h e r e f o r e   becomes  hea ted ,   and  thus  undergoes   t h e r m a l  '  

expansion  by  thermal   conduc t ion   from  the  t u b e .  

The  i n s u l a t i v e   m a t e r i a l ,   which  is  t y p i c a l l y   a  m i c r o p o r o u s  

m a t e r i a l ,   such  as  tha t   known  as  Micro therm,   may  r e f l e c t   only  a  

l i m i t e d   amount  of  the  i n f r a - r e d   r a d i a t i o n   emi t t ed   in  a  downward 

d i r e c t i o n   from  the  l a m p s .  

The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   p r o v i d e s ,   in  one 



embodiment,  a  coa t ing   12  of  an  i n f r a - r e d   r e f l e c t i v e   m a t e r i a l ,  

t y p i c a l l y   an  oxide  m a t e r i a l ,   such  as  t i t a n i u m   d i o x i d e .  

The  i n f r a - r e d   r e f l e c t i v e   m a t e r i a l   may  be  a p p l i e d   to  t h e  

i n s u l a t i v e   m a t e r i a l   in  any  s u i t a b l e   form  and  by  any  s u i t a b l e  

method,  for   example  i t   may  be  formed  in to   a  f i n e l y   d i v i d e d  

s l u r r y   and  sprayed  onto  the  su r f ace   of  the,  i n s u l a t i v e   m a t e r i a l ,  

so  as  to  cause  the  i n s u l a t i v e   m a t e r i a l   to  be  s u b s t a n t i a l l y  

imperv ious   to  i n c i d e n t   i n f r a - r e d   r a d i a t i o n .  

F igure   2  shows  an  a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n ,  

where in   four   i n f r a - r e d   lamps,  13  to  16  i n c l u s i v e ,   each  having  a  

f i l a m e n t ,   17  to  20,  r e s p e c t i v e l y ,   suppor t ed   t h e r e i n ,   are  p a r t l y  

accommodated  w i th in   l i n e a r   grooves ,   21  to  24,  r e s p e c t i v e l y ,  

formed  in  the  l a y e r   2  of  i n s u l a t i v e   m a t e r i a l .  

Each  f i l a m e n t ,   17  to  20,  is  thus  s i t u a t e d   at  the  f o c a l  -  

poin t   of  the  s e m i - c i r c u l a r   r e f l e c t i v e   s u r f a c e   formed  in  e a c h  

g r o v e   by  the  r e f l e c t i v e   c o a t i n g   12,  so  t ha t   i n f r a - r e d   r a d i a t i o n  

emi t t ed   from  each  f i l a m e n t ,   17  to  20,  in  a  downward  d i r e c t i o n ,  

is  r e f l e c t e d   back  t h e r e t o w a r d s ,   as  well   as  some  r a d i a t i o n   b e i n g  

r e f l e c t e d   up  to  the  g lass   ceramic  l a y e r   11.  

In  an  a l t e r n a t i v e   embodiment  of  the  p r e sen t   i n v e n t i o n ,   t h e  

l a y e r   2  of  the  i n s u l a t i v e   m a t e r i a l   may  be  s u r f a c e   en r i ched   w i t h  

an  i n f r a - r e d   r e f l e c t i v e   m a t e r i a l ,   such  as  t i t a n i u m   d i o x i d e ,  

which  ac t s   as  an  o p a c i f i e r   for   caus ing   the  i n s u l a t i v e   m a t e r i a l  

to  be  s u b s t a n t i a l l y   imperv ious   to  the  i n f r a - r e d   r a d i a t i o n .  

Any  s u i t a b l e   i n f r a - r e d   m a t e r i a l   may  be  used  to  cause  t h e  
i n s u l a t i v e   m a t e r i a l   to  be  imperv ious   to  a  p a r t i c u l a r   o p t i c a l  

range ,   w i th in   which  the  lamps  o p e r a t e .  

The  p r e s e n t   i n v e n t i o n   is  t h e r e f o r e   advantageous   in  t ha t   i t  

p rov ides   h e a t i n g   a p p a r a t u s   i n c o r p o r a t i n g   an  i n s u l a t i v e   m a t e r i a l  

which  is  capable   of  r e f l e c t i n g   i n f r a - r e d   r a d i a t i o n ,   as  well   a s  

a b s o r b i n g   a  c e r t a i n   amount  t h e r e o f ,   which  is  s u b s e q u e n t l y  

r e - r a d i a t e d   t he re f rom  in to   the  area  of  the  h e a t i n g   a p p a r a t u s ,  

t h e r e b y   s u b s t a n t i a l l y   r educ ing   the  d i s s i p a t i o n   of  i n f r a - r e d  

r a d i a t i o n   from  the  h e a t i n g   a p p a r a t u s .  



1.  Hea t ing   a p p a r a t u s   i n c l u d i n g   at  l e a s t   one  source  (5)  o f  

i n f r a - r e d   r a d i a t i o n   d isposed   above,  or  p a r t i a l l y   embedded  in ,   a  

l a y e r   (2)  of  i n s u l a t i v e   m a t e r i a l ,   c h a r a c t e r i z e d   in  tha t   s a i d  

l ayer   (2)  of  i n s u l a t i v e   m a t e r i a l   has  been  t r e a t e d   so  as  to  c a u s e  

i t   to  be  s u b s t a n t i a l l y   impervious   to  i n f r a - r e d   r a d i a t i o n .  

2.  Heat ing   a p p a r a t u s   as  claimed  in  Claim  1  where in   said  l a y e r  

(2)  has  been  t r e a t e d   by  a p p l i c a t i o n   of  an  i n f r a - r e d   r e f l e c t i v e  

c o a t i n g   (12)  to  the  su r f ace   t h e r e o f .  

3.  Hea t ing   a p p a r a t u s   as  c la imed  in  Claim  2  wherein  s a i d  

i n f r a - r e d   r e f l e c t i v e   c o a t i n g   (12)  c o n s i s t s   of  an  oxide  m a t e r i a l ,  

such  as  t i t a n i u m   d i o x i d e .  

4.  Hea t ing   a p p a r a t u s   as  claimed  in  Claim  1  where in   a  s u r f a c e  

l a y e r   of  sa id   l a y e r   (2)  of  i n s u l a t i v e   m a t e r i a l   has  been  e n r i c h e d  

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

5.  Hea t ing   a p p a r a t u s   as  c laimed  in  Claim  4  wherein  s a i d  

i n f r a - r e d   r e f l e c t i v e   m a t e r i a l   c o n s i s t s   of  an  oxide  m a t e r i a l   s u c h  

as  t i t a n i u m   d i o x i d e .  

6.  Heat ing   a p p a r a t u s   as  claimed  in  any  p reced ing   claim  w h e r e i n  

the  s u r f a c e   of  sa id   l a y e r   (2)  of  i n s u l a t i v e   m a t e r i a l   is  fo rmed  

with  one  or  more  grooves  (21)  to  accommodate  an  u n d e r s i d e  

p o r t i o n   of  the  s u r f a c e   area  of  the  or  each  source  (5)  o f  

i n f r a - r e d   r a d i a t i o n .  

7.  Heat ing   a p p a r a t u s   as  claimed  in  any  p reced ing   claim  w h e r e i n  

the  or  each  source  (5)  of  i n f r a - r e d   r a d i a t i o n   comprises   a  

t u n g s t e n - h a l o g e n   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   (7) 

s u p p o r t e d   w i th in   a  g e n e r a l l y   t u b u l a r   quar tz   envelope  ( 6 ) .  

.  8 .   A  cooking  hob  i n c o r p o r a t i n g   at  l e a s t   one  h e a t i n g   a p p a r a t u s  

as  c laimed  in  any  p reced ing   c l a i m .  
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