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©  Heating  apparatus. 
Heating  apparatus  consists  of  a  generally  circular  tray  1 

containing  a  layer  2  of  insulative  material  and  a  number  of 
infra-red  lamps  3.  Each  infra-red  lamp  3  comprises  a  tungsten 
filament  5  supported  within  a  tubular quartz  envelope  4  and  a 
pinch  seal  15  is  formed,  at  least  at  one  end  of the  envelope  4, 
having  an  electrical  connector  22  sealed  therein.  The  pinch 
seal  15  is  housed  within  a  ceramic  16  and  supported  by  a 
flange  17  or  18. 

To  cool  the  pinch  seals  15,  apertures  19, 20  are  provided 
in  the  housing  16  and/or  the  supporting  flanges  17  or  18  to 
permit  dissipation  of  heat  from  within  the  housing  16  to  the 
ambient  environment  of  the  apparatus. 

Apertures  may  also  be  provided  in  a  carrier  plate  8,  which 
indirectly  supports  the  housing  16. 



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 . i n c l u d 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 ,   as  d i s c l o s e d   and  

claimed  in  our  copending  European  A p p l i c a t i o n   No.  83  3 0 7 3 3 8 . 0 .  

In  the  above-ment ioned  a p p l i c a t i o n s ,   the  sources   o f  

i n f r a - r e d   r a d i a t i o n   are  i n f r a - r e d   lamps,  each  compris ing  a  

f i l a m e n t   suppor ted   wi th in   a  quar tz   tube.   The  i n f r a - r e d   lamp  i s  

de sc r i bed   in  g r e a t e r   d e t a i l   and  c la imed  in  copending  B r i t i s h  

A p p l i c a t i o n   No.  83  08103,  in  the  name  of  THORN  EMI  plc,   w h e r e i n  

each  end  of  the  lamp  has  a  pinch  sea l   with  an  e l e c t r i c a l   l e a d  

connected  to  the  f i l a m e n t   sea led  t h e r e i n ,   the  lead  being  w e l d e d  

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 .   The  pinch  seal   i s  

enclosed  w i th in   a  ceramic  housing  which  is  shaped  to  p r o v i d e  

l o c a t i o n   of  the  lamp  in  the  c o r r e c t   p o s i t i o n   in  the  h e a t i n g  

a p p a r a t u s .  

However  i t   is  n e c e s s a r y   to  m a i n t a i n   the  pinch  sea l s   of  t h e  

i n f r a - r e d   lamps  at  a  r e l a t i v e l y   low  t e m p e r a t u r e ,   for  example  

below  350°C,  to  prevent   o x i d i s a t i o n   of  the  pinch  s e a l ,   t h e r e b y  

p ro long ing   the  l i f e   of  the  l a m p .  

A  s o l u t i o n   to  t h i s   problem  of  m a i n t a i n i n g   a  r e l a t i v e l y   low 



t e m p e r a t u r e   of  the  pinch  s ea l   has  been  proposed  in  our  c o p e n d i n g  

B r i t i s h   A p p l i c a t i o n   No.  83  16306,  and  a  copending  B r i t i s h  

A p p l i c a t i o n   No.  83  16304,  in  the  name  of  THORN  EMI  p lc ,   w h i c h  

both  r e l a t e   to  the  upward  c o n d u c t i o n   of  hea t   from  the  pinch  s e a l  

towards  a  l a y e r   of  ceramic  m a t e r i a l   which  forms  a  hot  p l a t e   f o r  

the  h e a t i n g   a p p a r a t u s   to  p rov ide   a  cooking  h o b .  

An  a l t e r n a t i v e   s o l u t i o n   to  t h i s   g e n e r a l   problem  i s  

d i s c l o s e d   in   U.K.  Pa t en t   No.  1 , 2 8 2 , 6 5 6 ,   where in   a  blower  i s  

p rov ided   w i t h i n   the  cooking  hob  to  draw  cool  ambient   a i r   i n t o   a  

flow  chamber  accommodating  a  number  of  h e a t i n g   u n i t s .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   a n  

a l t e r n a t i v e   s o l u t i o n   to  the  a b o v e - i d e n t i f i e d   problem,  which  may 
be  more  c o n v e n i e n t   to  implement  in  some  c i r c u m s t a n c e s ,   but  w h i c h  

may,  i f   d e s i r e d ,   be  used  in  c o n j u n c t i o n   with  the  a r r a n g e m e n t s   o f  

the  a f o r e m e n t i o n e d   co -pend ing   A p p l i c a t i o n   Nos.  83  16304  a n d  

83  1 6 3 0 6 .  

A c c o r d i n g   to  the  i n v e n t i o n   t h e r e   is  p rovided  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  i n f r a - r e d   lamp,  the  or  e a c h  

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

enve lope   c l o s e d   at  l e a s t   at  one  end  t h e r e o f ,   by  a  pinch  s e a l  

wi th   an  e l e c t r i c a l   connec t ion   to  the  f i l a m e n t   sea led   t h e r e i n ,  

s a id   p inch   s e a l   being  s u b s t a n t i a l l y   enc losed   w i th in   a  c e r a m i c  

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

s u p p o r t i n g   sa id   hous ing ,   c h a r a c t e r i s e d   in  t ha t   sa id   h o u s i n g  

a n d / o r   s a i d   suppor t   means  are  p rov ided   with  a p e r t u r e s   a t  

p r e d e t e r m i n e d   l o c a t i o n s   for   p e r m i t t i n g   d i s s i p a t i o n   of  heat   f r o m  

w i t h i n   s a i d   hous ing   to  the  ambient   envi ronment   of  the  a p p a r a t u s .  

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   with  r e f e r e n c e   to  the  accompanying  drawing,   t h e  

s i n g l e   F i g u r e   of  which  shows  a  s e c t i o n a l   view  of  an  embodiment  

of  the  p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   to  the  F i g u r e ,   h e a t i n g   a p p a r a t u s ,   as  d e s c r i b e d  

and  c la imed   in  our  above -men t ioned   copending  E u r o p e a n  

A p p l i c a t i o n   No.  83  307338.0,   c o n s i s t s   of  a  g e n e r a l l y   c i r c u l a r  

t r a y ,   or  s o - c a l l e d   " f l a n   cas ing"   1  having  a  l a y e r   2  o f  



i n s u l a t i v e   m a t e r i a l ,   p r e f e r a b l y   one  known  as  M i c r o t h e r m ,  

d i sposed   in  the  base  t h e r e o f   and  a  number  of  i n f r a - r e d   l a m p s ,  

one  being  shown  at  3,  d i sposed   t he reabove .   The  i n f r a - r e d   lamp 

3  compr ises   a  t u b u l a r   qua r t z   enve lope  4   having  a  t u n g s t e n  

f i l a m e n t   5  suppor t ed   t h e r e i n ,   each  end  of  the  qua r t z   envelope  4 

being  suppor ted   wi th in`  a   ceramic  f i b r e   r ing   6 .  

Disposed   above  the  h e a t i n g   appa ra tu s   is  a  l a y e r   7  of  g l a s s  

ce ramic   m a t e r i a l   which  forms  a  hot  p l a t e   for  the  a p p a r a t u s .  

The  f l an   cas ing   1  is  connected  by  screw  f i x i n g s ,   9  and  10, 

to  a  c a r r i e r   p l a t e   8,  which  is  r e s i l i e n t l y   mounted  to  a  b a s e  

p l a t e   12  by  a  number  of  pin  and  sp r ing   a s s e m b l i e s ,   such  as  a t  

11,  which  l o c a t e   the  c a r r i e r   p l a t e   8  and  exer t   an  upward  f o r c e  

t h e r e o n ,   t he r eby   u rg ing   the  h e a t i n g   appa ra tus   upwardly  t o w a r d s  

the  g l a s s   ceramic  l a y e r   2  so  tha t   the  top  rim  of  the  f l a n   c a s e  

abuts   the  unde r s ide   of  l a y e r   2,  thus  l o c a t i n g   and  r e t a i n i n g   t h e  

i n f r a - r e d   heat   g e n e r a t e d   by  the  l a m p s .  

Ups tand ing   side  wall  21  of  the  base  p l a t e   12  is  c o n n e c t e d  

to  the  edge  of  the  g la s s   ceramic  l aye r   7  by  an  a l u m i n i u m  

moulding  13,  which  is  f ixed   to  the  side  wall  21  by  a  s c r e w  

f i x i n g   14. 

Each  end  of  the  lamp  3  is  provided  with  a  pinch  s e a l ,   one 

being  shown  at  15,  having  an  amp  tag  connec to r ,   such  as  at  22,  

which  is  connected  to  the  r e s p e c t i v e   end  of  the  f i l a m e n t   5,  

s ea l ed   t h e r e i n .   E l e c t r i c a l   leads   (not  shown)  can  then  be 

connected   to  each  amp  tag  c o n n e c t o r ,   so  as  to  supply   power  t o  

the  i n f r a - r e d   lamp  3 .  

Both  pinch  s e a l s   15  of  the  lamp  3  are  enc losed   w i t h i n  

r e s p e c t i v e   ceramic  end  caps,   one  being  shown  at  16,  which  i s  

suppor t ed   by  f l a n g e s ,   17  and  18,  which  are  a t t a c h e d   to  the  s i d e  

wall  of  the  f lan  cas ing   1. 

I t   is  p r e f e r a b l e   tha t   the  h e a t i n g   appa ra tus   c o n s i s t s   o f  

four   i n f r a - r e d   lamps  d i sposed   s u b s t a n t i a l l y   p a r a l l e l   to  e a c h  

o the r   and  spaced  ac ross   the  c i r c u l a r   reg ion   above  the  base  o f  

the  f l an   cas ing  1.  I t  i s   also  p r e f e r a b l e   t ha t   a  number,  s u c h  

as  f ou r ,   f l an   c a s i n g s ,   having  the  lamps  d isposed   t h e r e a b o v e ,   a r e  



prov ided   below  the  l a y e r   of  g lass   ceramic  m a t e r i a l ,   so  as  t o  

form  a  cooking  hob,  the  g lass   ceramic  l a y e r   a l so   having  a  

u s e r - o p e r a b l e   c o n t r o l   panel  l o c a t e d   t h e r e i n   to  c o n t r o l   the  h e a t  

r e q u i r e d   for   cooking  p u r p o s e s .  

However,  to  p ro long   the  l i f e   of  the  i n f r a - r e d   lamps,  i t   i s  

n e c e s s a r y   to  m a i n t a i n   the  pinch  s e a l s   of  the  lamp  a t  a  

r e l a t i v e l y   low  t e m p e r a t u r e ,   t h i s   being  a c h i e v e d   to  a  c e r t a i n  

e x t e n t   by  the  ceramic   end  caps  which  conduct   a  l i m i t e d   amount  o f  

heat  from  the  pinch  s e a l s   to  the  r e s p e c t i v e   f l a n g e s ,   17  and  1 8 .  

To  improve  s u b s t a n t i a l l y   d i s s i p a t i o n   of  hea t   from  the  p i n c h  

s e a l s ,   the  p r e s e n t   i n v e n t i o n   p rov ides   one  or  more  a p e r t u r e s ,  

such  as  at  19  and  20,  bored  through  the  lower  s u r f a c e   of  t h e  

ceramic   end  cap  e n c l o s i n g   each  pinch  s e a l ,   and  a l so   p r e f e r a b l y  

one  or  more  a p e r t u r e s ,   such  as  at  23,  w i t h i n   the  f l a n g e s ,   17  and  

18,  upon  which  the  ceramic   end  caps  are  s u p p o r t e d .  

The  a p e r t u r e s   are  p r e f e r a b l y   p rovided   a d j a c e n t   the  u n d e r  

su r f ace   of  the  p inch   s e a l ,   so  tha t   they  can  ac t   as  v e n t i l a t i o n  

h o l e s ,   t h e r e b y   d i s s i p a t i n g   heat   from  w i t h i n   the  ceramic  end  c a p ,  
around  the  pinch  s e a l ,   to  the  s u r r o u n d i n g s   of  the  f l a n   c a s i n g  

w i t h i n   the  cooking  hob  and  s u b s e q u e n t l y   caus ing   heat   t o  

d i s s i p a t e   g e n e r a l l y   from  the  holes  to  the  ambient   e n v i r o n m e n t .  

I t   can  c l e a r l y   be  seen  t h a t   the  optimum  e f f e c t   of  t h e  

p r e s e n t   i n v e n t i c n   would  be  achieved  when  a l l   the  a p e r t u r e s   i n  

the  ceramic  end  caps  are  in  a l ignment   with  a l l   the  a p e r t u r e s   i n  

the  f l a n g e s ,   17  and  18,  so  as  to  allow  a  d i r e c t   escape  path  f o r  

the  heat   t r apped   around  the  pinch  s e a l s .   To  t h i s   end,  t h e  

f l a n g e s   may  be  p rov ided   with  a  s i n g l e   r e l a t i v e l y   l a r g e   a p e r t u r e ,  

which  is  a l i g n e d   with  s u b s t a n t i a l l y   a l l   of  the  sma l l e r   a p e r t u r e s  

in  each  of  the  ceramic   end  caps  suppor ted   t h e r e o n ,   t h e r e b y  

p e r m i t t i n g   e a s i e r   c o n s t r u c t i o n   of  the  a p p a r a t u s .  

In  acco rdance   wi th   the  p re sen t   i n v e n t i o n ,   a p e r t u r e s   may  be  

p rov ided   only  in  the  f l a n g e s ,   17  and  18,  and  not  in  the  c e r a m i c  

end  caps ,   or  a l t e r n a t i v e l y   only  in  the  ceramic   end  caps  and  n o t  

in  the  f l a n g e s .   In  a  f u r t h e r   embodiment  of  the  i n v e n t i o n  

a p e r t u r e s   are  p rov ided   in  the  c a r r i e r   p l a t e   8,  which  a l s o  



i n d i r e c t l y   s u p p o r t s   the  ceramic  end  caps.  Any  combinat ion   o f  

these   embodiments  may,  of  course ,   a lso   be  u t i l i s e d .  

I t   can  t h e r e f o r e   be  env i saged   tha t   the  p r e s e n t   i n v e n t i o n  

provides   a  s imple  and  i n e x p e n s i v e   t e c h n i q u e ,   which  can  be  e a s i l y  

implemented  dur ing   m a n u f a c t u r e   of  the  h e a t i n g   a p p a r a t u s   f o r  

r educ ing   the  t e m p e r a t u r e   of  the  pinch  s e a l s   so  as  to  i n c r e a s e  

s u b s t a n t i a l l y   the  l i f e   of  the  i n f r a - r e d   l a m p 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  i n f r a - r e d  

lamp  (3) ,   the  or  each  lamp  (3)  compr is ing   a  f i l a m e n t   (5 )  

s u p p o r t e d   w i t h i n   a  g e n e r a l l y   t u b u l a r   envelope  (4)  c l o s e d ,   a t  

l e a s t   at  one  end  t h e r e o f ,   by  a  pinch  sea l   (15)  wi th   a n  

e l e c t r i c a l   c o n n e c t i o n   (22)  to  the  f i l a m e n t   (5)  s e a l e d   t h e r e i n ,  

s a id   pinch  sea l   (15)  being  s u b s t a n t i a l l y   enc losed   w i t h i n   a  

ceramic   hous ing  (16),   s a id   h e a t i n g   a p p a r a t u s   a l so   i n c l u d i n g  

s u p p o r t   means  (17  or  18)  fo r   s u p p o r t i n g   sa id   hous ing   ( 1 6 ) ,  

c h a r a c t e r i s e d   in  t h a t   s a id   hous ing  (16)  and /o r   s a id   s u p p o r t  

means  (17  or  18)  are  p rov ided   with  a p e r t u r e s   (19,  20)  a t  

p r e d e t e r m i n e d   l o c a t i o n s   for   p e r m i t t i n g   d i s s i p a t i o n   of  heat   f r o m  

w i t h i n   sa id   hous ing   (16)  to  the  ambient  envi ronment   of  t h e  

a p p a r a t u s .  

2.  Heat ing   a p p a r a t u s   as  claimed  in  Claim  1  where in   s a i d  

a p e r t u r e s   (19,  20)  in  sa id   hous ing   (16)  are  l o c a t e d   in  a  l o w e r  

s u r f a c e   t h e r e o f   a d j a c e n t   s a id   suppor t   means  (17  or  1 8 ) .  

3.  Hea t ing   a p p a r a t u s   as  claimed  in  Claim  1  or  2  w h e r e i n  

s a i d   a p e r t u r e s   (19,  20)  p rov ided   r e s p e c t i v e l y   in  sa id   h o u s i n g  

(16)  and  sa id   suppor t   means  (17  or  18)  are  a l i g n e d   so  as  to  f o r m  

an  u n o b s t r u c t e d   path  for   d i s s i p a t i o n   of  heat   from  sa id   h o u s i n g  

( 1 6 ) .  

4.  Heat ing   a p p a r a t u s   as  claimed  in  any  p r e c e d i n g   c l a i m  

where in   the  envelope  of  the  or  each  of  sa id   lamps  is  formed  as  a  

c y l i n d e r   and  is  c losed  at  both  ends  by  a  pinch  s e a l ,   s a i d  

s u p p o r t   means  i n c l u d i n g   a  r e s p e c t i v e   suppor t   member  for   each  end 

of  the  c y l i n d e r   and  c o n s i s t i n g   of  f i r s t   and  second  f l a n g e s   ( 1 7 ,  

1 8 ) .  

5.  Hea t ing   a p p a r a t u s   as  claimed  in  any  p r e c e d i n g   c l a i m  

where in   a  c a r r i e r   p l a t e   (8)  is  provided  to  suppor t   s a i d  

a p p a r a t u s ,   t he reby   i n d i r e c t l y   s u p p o r t i n g   sa id   hous ing   (16),  s a i d  

c a r r i e r   p l a t e   (8)  being  p rov ided   with  a p e r t u r e s   to  a id   in  s a i d  

d i s s i p a t i o n   of  h e a t .  
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