
Europaisches  Pa t en t amt  

European  Patent  Office 

Office  europeen  des  brevets  

@  Publication  number: 0  1 5 0   0 8 7  

A 1  

EUROPEAN  PATENT  APPLICATION 

@  Application  number:  85300161.8 

@  Date  of  filing:  10.01.85 

@  Int.  CI.4:  H  05  B  1 /02  
F  24  C  7/08,  H  05  B  3 / 6 8  
H  05  B  3 / 7 4  

@  Priority:  21.01.84  GB  8401621  @  Applicant:  THORN  EMI  Appliances  Limited 
THORN  EMI  House  Upper  Saint  Martin's  Lane 
London,  WC2H9ED(GB) 

@  Date  of  publication  of  application: 
31.07.85  Bulletin  85/31  ©  Inventor:  Crossley,  Peter  William 

84,  Southleigh  Road 
@  Designated  Contracting  States:  Havant  Hampshire,  P09  2QL(GB) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
(72)  Inventor:  Goodchild,  Graham  Howlett 

3,  Camelot  Crescent 
Portchester  Hampshire(GB) 

@  Inventor:  Fellerman,  Bernard  Frederick 
42,  Chichester  Avenue 
Hayling  Island  Hampshire(GB) 

@  Representative:  Marsh,  Robin  Geoffrey  et  al. 
Thorn  EMI  Patents  Limited  The  Quadrangle  Westmount 
Centre  Uxbridge  Road 
Hayes  Middlesex,  UB4  OHB(GB) 

@  A  thermal  limiting  device. 
@  A  thermal  limiting  device  (10)  is  provided  in  heating 
apparatus  including  four  infra-red-emitting,  tungsten- 
halogen  lamps  (5  to  8)  supported  above  a  layer  (2)  of 
themally-insulative  material.  The  device  (10)  consists  of  a 
metallic  wire  (11)  arranged  to  de-energise  the  lamps  (5  to  8) 
when  it  is  subjected  to  a  predetermined  temperature.  The 
wire  (11)  is  disposed  within  a  quartz  tube  (12),  which 
selectively  transmits  and  absorbs  infra-red  radiation  of 
different  wavelengths.  A  thermally-conductive  tube  (14), 
having  an  infra-red-reflective  outer  surface,  is  located  be- 
tween  the  wire  (11)  and  quartz  tube  (12).  The  tube  (14) 
prevents  infra-red  radiation  transmitted  through  the  quartz 
tube  (12)  from  reaching  the  wire  (11),  whilst  infra-red 
radiation  absorbed  by  the  tube  (12)  heats  the  wire  (11)  by 
thermal  conduction  and  convection. 
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This  i n v e n t i o n   r e l a t e s   to  a  thermal   l i m i t i n g   device  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  device  for  use  i n  

h e a t i n g   appa ra tus   of  the  kind  d e s c r i b e d   in  our  co -pend ing  

European  Pa ten t   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  o r  

more  sources   o f - i n f r a - r e d   r a d i a t i o n ,   in  the  form  of  t u n g s t e n -  

halogen  l a m p s .  

In  one embodiment  of  the  h e a t i n g   a p p a r a t u s   d i sc losed   i n  

8320717,  t he re   is  p rov ided   a  sha l low  t ray   member  c o n t a i n i n g  

t h e r m a l l y - 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   f o u r  

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 ray   member, 

u s u a l l y   along  with  a  number  of  s i m i l a r   members,  is  p r e f e r a b l y  

mounted  beneath  a  l aye r   of  g l a s s   ceramic  so  as  to  form  a  c o o k i n g  

hob .  

It   is  necessa ry   to  ensure   tha t   the  o p e r a t i n g   t empera tu re   o f  

the  glass   ceramic  l aye r   does  not  exceed  a  value  of  a p p r o x i m a t e l y  

700oC,  and  to  th i s   end,  the  h e a t i n g   appa ra tu s   i n c o r p o r a t e s   a  

thermal   l i m i t e r   compr i s ing   a  m e t a l l i c   wire  enclosed  within  a  

qua r t z   tube.   The  wire  is  a r r a n g e d ,   in  use,  to  a c t i v a t e   a  

mic roswi tch   when  the  maximum  o p e r a t i n g   t empera tu re   of  the  g l a s s  

ceramic  is  reached  so  as  to  d i s c o n n e c t   the  power  supply  to  t h e  

i n f r a - r e d   l a m p s .  

The  a f o r e - m e n t i o n e d   A p p l i c a t i o n   also  d i s c l o s e s   t ha t ,   i n  

order   to  render   the  l i m i t e r   r e s p o n s i v e   p r i m a r i l y  t o  t h e   a c t u a l  

t e m p e r a t u r e   of  the  g la s s   ce ramic ,   the  l i m i t e r   is  p r e f e r a b l y  

s h i e l d e d   from  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 ,   which  may  be,  f o r  



e x a m p l e ,   d i r e c t l y   from  the  i n f r a - r e d   lamps  or  r e f l e c t e d   from  a  

s h i n y ,   r e f l e c t i v e   base  of  a  cooking  u t e n s i l   p l a c e d   on  the  u p p e r  
s u r f a c e   of  the  g lass   c e r a m i c .  

I t   is  an  ob jec t   of  the  present   i n v e n t i o n   to  p rov ide   an  

improved   thermal   l i m i t i n g   device  of  the  a f o r e - m e n t i o n e d   t y p e .  

Accord ing   to  the  i n v e n t i o n   there  is  p r o v i d e d   a  t h e r m a l  

l i m i t i n g   device  for  c o n t r o l l i n g   power  s u p p l i e d   to  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   mounted  in  h e a t i n g   a p p a r a t u s ,  
s a i d   d e v i c e   i n c l u d i n g   a  m e t a l l i c   wire  member  accommodated  w i t h i n  

a  t u b u l a r   member,  s a id   wire   member  being  a r r a n g e d ,   when 

s u b j e c t e d   to  a  p r e d e t e r m i n e d   t empera tu re ,   to  d i s c o n n e c t   t h e  

s u p p l y   of  sa id   power  to  sa id   source  or  s o u r c e s ,   c h a r a c t e r i s e d   i n  

t h a t   s a i d   t u b u l a r   member  is  capable  of  s e l e c t i v e l y   t r a n s m i t t i n g  

and  a b s o r b i n g   i n f r a - r e d   r a d i a t i o n   of  d i f f e r e n t   w a v e l e n g t h s ,   and 

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

s t r u c t u r e   l o c a t e d   between  sa id   tubu la r   member  and  sa id   w i r e  

member,  s a id   t u b u l a r   s t r u c t u r e   being  p rov ided   wi th   an  i n f r a - r e d -  

r e f l e c t i v e   outer   s u r f a c e   to  prevent  i n f r a - r e d   r a d i a t i o n  

t r a n s m i t t e d   through  s a i d   t u b u l a r   member  from  r e a c h i n g   sa id   w i r e  

m e m b e r .  

P r e f e r a b l y   the  t u b u l a r   s t r u c t u r e   is  made  from  a  s u i t a b l e  

m e t a l l i c   m a t e r i a l ,   and  is   p r e f e r a b l y   c o n c e n t r i c   wi th   t h e  

m e t a l l i c   wire  w i t h i n   the  t u b u l a r   member.  The  t u b u l a r   s t r u c t u r e  

is  a l s o   p r e f e r a b l y   coa ted   on  i t s   outer   s u r f a c e   wi th   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   c o a t i n g .  

The  t u b u l a r   member  of  the  device  is  p r e f e r a b l y   made  from  a- 

q u a r t z   m a t e r i a l ,   which  t r a n s m i t s   r e f l e c t e d ,   and  d i r e c t l y  

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   in  a  f i r s t   band  of  w a v e l e n g t h s  

e m i t t e d   from  the  source   or  sources ,   p r e f e r a b l y   t u n g s t e n - h a l o g e n  

l amps ,   and  t h i s   t r a n s m i t t e d   r a d i a t i o n   is  s u b s e q u e n t l y   r e f l e c t e d  

back  out   of  the  t u b u l a r   member  by  the  i n f r a - r e d   r e f l e c t i v e   o u t e r  

s u r f a c e   of  the  t u b u l a r   s t r u c t u r e .  

However,   i t   has  been  found  tha t   r a d i a t i o n   in  a  second  band 

of  w a v e l e n g t h s ,   is   a b s o r b e d   by  the  q u a r t z  t u b u l a r   member,  s o  

t h a t   the   heat   w i th in   the  t u b u l a r   member  causes  t he rma l   e x p a n s i o n  

of  the  wire   member  by  t he rma l   conduct ion  and  c o n v e c t i o n ,   t h e r e b y  



causing  the  wi re   member  to  d e - e n e r g i s e   the  i n f r a - r e d - e m i t t i n g  

lamps,  when  the  maximum  o p e r a t i n g   t empera tu re   is  r e a c h e d .  

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

example  only  w i t h   r e f e r e n c e   to  the  accompanying  drawing,   t h e  

s ing le   F igure   of  which  shows  a  plan  view  of  one  example  o f  

hea t ing   a p p a r a t u s   d i s c l o s e d   in  European  Pa tent   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  embodiment  of  the  p r e s e n t  

i n v e n t i o n .  

The  F igu re   shows  h e a t i n g   appara tus   i n c l u d i n g   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   1  having  a  layer   2  of  t h e r m a l l y -  

i n s u l a t i v e   m a t e r i a l   d i sposed   t h e r e w i t h i n .   Two 

o p p o s i t e l y - e x t e n d i n g   f l a n g e s ,   3  and  4,  of  the  t r ay   1  s u p p o r t  

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,  5  to  8, 

disposed  in  a  p a r a l l e l   a r rangement   across  the  c i r c u l a r   r e g i o n   o f  

the  t ray   1.  A  moulding  9  of  ceramic  f i b r e   m a t e r i a l   i s  

p r e s s - f i t t e d   around  the  ends  of  the  lamps  5  to  8,  and  t h e  

a p p a r a t u s ,   p r e f e r a b l y   t o g e t h e r   with  th ree   s i m i l a r   a p p a r a t u s e s ,  

is  mounted  b e n e a t h   a  l aye r   of  g lass   ceramic  (not  shown)  to  form 

a  cooking  h o b .  

A  the rmal   l i m i t i n g   dev ice ,   shown  at  10,  is  l o c a t e d   w i t h i n  

the  hea t i ng   a p p a r a t u s ,   e i t h e r   below  or  at  the  same  l e v e l   as  t h e  

lamps  5  to  8.  The  device  10  c o n s i s t s   of  a  m e t a l l i c   wire   1 1 ,  

p r e f e r a b l y   formed  from  a  n i cke l   a l loy  known  as  H a s t e l l o y   X, 

disposed  w i t h i n   a  qua r t z   tube  12.  The  wire  11  is  a r r a n g e d   t o  

a c t i v a t e   m i c r o s w i t c h   13  when  the  maximum  o p e r a t i n g   t e m p e r a t u r e  

of  the  glass  ce ramic   is  a t t a i n e d .  

To  r ende r   the  device  10  p r i m a r i l y   r e s p o n s i v e   to  r a d i a t i o n  

absorbed  by  and  r e - r a d i a t e d   from  the  glass   ceramic,   w h i c h  

r a d i a t i o n   is  i n d i c a t i v e   of  the  a c tua l   t e m p e r a t u r e   of  the  g l a s s  

ceramic,   a  m e t a l l i c   tube  14,  p r e f e r a b l y   made  from  s t a i n l e s s  

s t e e l ,   is  d i s p o s e d   w i th in   the  quar tz   tube  12,  around  and  

c o n c e n t r i c   w i t h   the  wire  1 1 .  

The  tube  14  is  coated  on  i t s   outer   s u r f a c e   with  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 ,   which  may,   for  example,  c o n s i s t   o f  

a  n icke l   f l a s h   fo l lowed   by  a  gold  coa t ing   of  1 - 5  µ m  
t h i c k n e s s .   Other   examples  of  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 s  



which  may  be  employed  are  d i s c l o s e d   in  our  copending  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.  84306455.1  

A  s p i d e r   suppor t   a r rangement   (not  shown),  c o n s t r u c t e d   f rom 

a  s u i t a b l e   m a t e r i a l ,   may  be  provided  w i t h i n   the  qua r t z   tube  12 ,  

s o  a s   to  space  the  m e t a l l i c   tube  14  from  the  qua r t z   tube  12  in  a  

c o n t r o l l a b l e   m a n n e r .  

In  o p e r a t i o n ,   r a d i a t i o n   in  a  f i r s t   band  of  wave leng ths   o f  

a p p r o x i m a t e l y   0 . 1 5 - 3  µ m ,   which  is  r e f l e c t e d ,   for  example,  f rom 

a  s h i n y   base  of  a  cooking  u t e n s i l   d i sposed   upon  the  g l a s s  

ce ramic   or  i n c i d e n t   d i r e c t l y   from  the  i n f r a - r e d   lamps,  i s  

t r a n s m i t t e d   through  the  quar tz   tube  12  and  s u b s e q u e n t l y  

r e f l e c t e d   back  out  t he re f rom  by  the  r e f l e c t i v e   coa t ing   on  t h e  

tube  14,  so  t h a t   the  wire  11  wi th in   the  tube  14  r e m a i n s  

u n r e s p o n s i v e   to  r a d i a t i o n   of  these   w a v e l e n g t h s .  

However,  r a d i a t i o n   in  a  second  band  of  wave leng ths   above  

a p p r o x i m a t e l y   4 . 5  µ m ,   which  is  absorbed  by  and  r e - r a d i a t e d   f rom 

the  g l a s s   ceramic ,   is   absorbed  by  the  q u a r t z   tube  and  the  w i r e  

11  is  hea ted   by  the  absorbed  r a d i a t i o n   by  t h e r m a l - c o n d u c t i o n   and 

c o n v e c t i o n ,   the reby   causing  the  wire  11  to  undergo  t h e r m a l  

e x p a n s i o n   and  a c t i v a t e   the  mic roswi t ch   13  when  the  maximum 

o p e r a t i n g   t e m p e r a t u r e   of  the  glass   ceramic  is  r e a c h e d .  

The  thermal   l i m i t i n g   device ,   in  acco rdance   with  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   p r i m a r i l y   r e s p o n s i v e   to  r a d i a t i o n  

a b s o r b e d   by  and  r e - r a d i a t e d   from  the  g lass   ceramic ,   w h i c h  

r a d i a t i o n   is  i n d i c a t i v e   of  the  a c tua l   t e m p e r a t u r e   of  the  g l a s s  

c e r a m i c ,   t h e r eby   enabl ing   the  device  to  moni tor   a c c u r a t e l y   t h e  

o p e r a t i n g   t e m p e r a t u r e   t h e r e o f .  



1.  A  thermal  l i m i t i n g   d e v i c e   for  c o n t r o l l i n g   power  s u p p l i e d   t o  

one  or  more  sources  (5  to  8)  of  i n f r a - r e d   r a d i a t i o n   mounted  i n  

h e a t i n g   a p p a r a t u s ,   sa id   dev ice   (10)  i n c l u d i n g   a  m e t a l l i c   w i r e  

member  (11)  accommodated  w i t h i n   a  t u b u l a r   member  (12) ,   said  w i r e  

member  (11)  being  a r r a n g e d ,   when  s u b j e c t e d   to  a  p r e d e t e r m i n e d  

t e m p e r a t u r e ,   to  d i s c o n n e c t   the   supply  of  said  power  to  s a i d  

source  or  sources  (5  to  8),  c h a r a c t e r i s e d   in  tha t   said  t u b u l a r  

member  (12)  is  capable  of  s e l e c t i v e l y   t r a n s m i t t i n g   and  a b s o r b i n g  

i n f r a - r e d   r a d i a t i o n   of  d i f f e r e n t   wave leng ths ,   and  said  d e v i c e  

(10)  f u r t h e r   inc ludes   a  t h e r m a l l y - c o n d u c t i v e   t u b u l a r   s t r u c t u r e  

(14)  l oca t ed   between  sa id   t u b u l a r   member  (12)  and  said  w i r e  

member  (11),   said  t u b u l a r   s t r u c t u r e   (14)  being  provided  with  an  

i n f r a - r e d - r e f l e c t i v e   ou te r   s u r f a c e   to  prevent   i n f r a - r e d  

r a d i a t i o n   t r a n s m i t t e d   t h r o u g h   sa id   t u b u l a r   member  from  r e a c h i n g  

sa id   wire  member  (11) .  

2.  A  device  as  claimed  in  Claim  1  wherein  sa id   t u b u l a r  

s t r u c t u r e   (14)  is  coated  on  sa id   ou te r   su r f ace   with  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 .  

3.  A  device  as  claimed  in  Claim  2  wherein  said  c o a t i n g  

c o n s i s t s   of  a  layer  of  gold  o v e r l y i n g   a  layer   of  n i c k e l .  

4.  A  device  as  claimed  in  any  p reced ing   claim  wherein  a  

suppor t   arrangement  is  p r o v i d e d   w i th in   said  t ubu l a r   member  (12) 

to  space  said  t ubu la r   s t r u c t u r e   (14)  from  said  t u b u l a r   member 

( 1 2 ) .  

5.  A  device  as  claimed  in  any  p reced ing   claim  wherein  s a i d  

t u b u l a r   s t r u c t u r e   (14)  i s   g e n e r a l l y   c o n c e n t r i c   with  said  w i r e  

member  ( 1 1 ) .  

6.  A  device  as  claimed  in  any  p reced ing   claim  wherein  s a i d  

t u b u l a r   member  (12)  is  formed  from  a  quar tz   m a t e r i a l .  

7.  Heating  appara tus   i n c l u d i n g   one  or  more  sources   (5  to  8)  o f  

i n f r a - r e d   r a d i a t i o n   and  a  t he rma l   l i m i t i n g   device  (10)  as  

claimed  in  a n y  p r e c e d i n g   c l a i m .  

8.  Heating  appara tus   as  c la imed  in  Claim 7  wherein  said  one  o r  

more  sources  (5  to  8)  each  c o n s i s t   of  a  t u n g s t e n - h a l o g e n   l amp .  



9.  A  cooking   hob  i n c l u d i n g   one  or  more  h e a t i n g   a p p a r a t u s ,   a s  

claimed  in  Claim  7  or  8,  s a i d   a p p a r a t u s   being  mounted  beneath  a  

l aye r   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   and  the  t u b u l a r   member 

(12)  of  s a i d   thermal  l i m i t i n g   dev i ce   (10)  being  a r ranged   t o  

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

of  the  t e m p e r a t u r e   of  said  l a y e r .  






	bibliography
	description
	claims
	drawings
	search report

