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INCANDESCENT  LAMP 

This  i n v e n t i o n   r e l a t e s   to  i n c a n d e s c e n t   lamps  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  lamps  for  use  in  a 

hea t i ng   unit   mounted  ad jacen t   the  unders ide   of  a  g lass   c e r a m i c  

cooktop  to  produce  a  h o t p l a t e   area  of  a  cooking  hob,  as  shown  i n  

5  UK  Pa ten t   A p p l i c a t i o n   No.  2132060A. 

In  a  p r e f e r r e d   embodiment  of  the  hea t ing   uni t   in  t h e  

above-ment ioned   pa ten t   a p p l i c a t i o n ,   four  t u n g s t e n - h a l o g e n  

t u b u l a r   lamps  are  suppo r t ed ,   in  a  s i d e - b y - s i d e   a r r a n g e m e n t ,  
above  a  l ayer   of  i n f r a - r e d - r e f l e c t i v e ,   t h e r m a l l y - i n s u l a t i v e  

10  m a t e r i a l ,   and  a  sw i t ch ing   arrangement  provides  a  number  o f  

s e r i e s   and/or  p a r a l l e l   connect ions   of  the  tungs ten   f i l a m e n t s   t o  

gene ra t e   a  number  of  d i s c r e t e   power  outputs   s e l e c t a b l e   by  a  u s e r  
of  the  cooking  hob.  

C o n v e n t i o n a l l y ,   wire-wound,  r e s i s t i v e   hea t ing   elements   a r e  

15  used  as  the  hea t ing   means  in  glass  ceramic  cooking  hobs,  and 

these  elements  can  comprise,   in  one  h o t p l a t e   area ,   two 

c o n c e n t r i c ,   s p i r a l l e d   hea t ing   e lements ,   wherein  the  i n n e r  

element  can  be  ene rg i s ed   independen t ly   of  the  outer   e lement ,   i f  

a  small  cooking  u t e n s i l   placed  on  the  cooktop  is  to  be  h e a t e d ,  

20  r a t h e r   than  hea t i ng   the  whole  h o t p l a t e   a r e a .  

It  has  thus  been  considered  d e s i r a b l e   to  u t i l i s e   t h i s  

f a c i l i t y ,   c o n s i s t i n g   of  a  port ion  of  the  h o t p l a t e   area  b e i n g  

i n d e p e n d e n t l y   h e a t a b l e ,   in  the  a forement ioned   cooking  hob  h a v i n g  

t u n g s t e n - h a l o g e n   lamps  as  the  hea t ing   means.  

25  To  th is   end,  a  number  of  a l t e r n a t i v e   lamp  ar rangements   have 

been  env i saged ,   but  so  far  none  have  proved  to  be  s u c c e s s f u l .  

One  such  a r rangement ,   for  example,  included  a  f i l ament   of  l e n g t h  
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commensurate  with  the  inner   h o t p l a t e   area  suppor ted   in  an  

envelope   of  l eng th   commensurate  with  the  whole  h o t p l a t e   a r e a .  

However,  when  the  f i l amen t   was  ene rg i sed ,   because  the  end  of  t h e  

envelope   ou t s ide   of  the  inner   h o t p l a t e   area  was  r e l a t i v e l y   c o o l ,  

5  halogen  condensa t i on   and  b l acken ing   of  the  lamp  envelope  t e n d e d  

to  occur  . 
I t   is  t h e r e f o r e   an  ob jec t   of  the  present   i n v e n t i o n   t o  

provide   an  i n c a n d e s c e n t   lamp  which,  when  i n c o r p o r a t e d   in  a  

h e a t i n g   uni t   of  a  glass   ceramic  cooking  hob,  a l l e v i a t e s   t h e  

10  above-ment ioned   problems  encountered   in  p rovid ing   an 

i n d e p e n d e n t l y   h e a t a b l e   po r t i on   of  the  ho tp l a t e   area  formed  by 

the  u n i t .  

According  to  the  p re sen t   i nven t ion   there  is  p rov ided   an 

i n c a n d e s c e n t   lamp  c h a r a c t e r i s e d   in  that   i t   comprises  f i r s t   and 

15  second  f i l a m e n t s   suppor ted   in  r e s p e c t i v e   sealed  enve lopes   o f  

high  s i l i c a   c o n t e n t ,   said  envelopes   being  joined  at  one  end  by  a 

common  pinch  seal   having  sea led   t h e r e i n   common  e l e c t r i c a l  

connec t ion   means  between  the  r e s p e c t i v e   f i lament   ends  a d j a c e n t  

said  common  pinch  seal   and  an  e l e c t r i c a l   connector   emergent   from 

20  saidcommon  pinch  seal   to  connect  said  f i lament   ends  to  a  power 

supply ,   said  common  e l e c t r i c a l   connect ion  being  a r r anged   so  t h a t  

at  l e a s t   one  of  said  f i l a m e n t s   is  capable  of  being  e n e r g i s e d  

i n d e p e n d e n t l y   of  the  other   of  said  f i l a m e n t s .  

P r e f e r a b l y ,   the  e l e c t r i c a l   connector   comprises  an  

25  e l e c t r i c a l   wire,   which  extends  through  one  of  the  enve lopes   and 

is  emergent  from  the  end  of  the  envelope  remote  from  the  common 

pinch  s e a l .  

The  e l e c t r i c a l   wire  is  p r e f e r a b l y   enclosed  in  a  quar tz   t u b e  

wi th in   the  envelope  to  avoid  any  contac t   with  the  f i l a m e n t  

30  suppor t s   and/or   the  f i l amen t   i t s e l f .  

The  region  of  the  common  pinch  seal  may  be  p rovided   with  a 

s u i t a b l e   coa t ing   to  reduce  the  amount  of  v i s i b l e   r a d i a t i o n ,  

emi t ted   from  one  f i l amen t ,   being  t r a n s m i t t e d   to  the  e n v e l o p e  

c o n t a i n i n g   the  other   f i l a m e n t .  

25  It  can  thus  be  envisaged  tha t ,   by  i n c o r p o r a t i n g   a  number  o f  

lamps,  each  in  accordance  with  the  present   i n v e n t i o n ,   in  a  u n i t  



0 2 2 2 5 5 3  

for  hea t i ng   a  h o t p l a t e   area  of  a  g lass   ceramic  cooking  hob,  t h e  
whole  h o t p l a t e   area  can  be  heated  by  e n e r g i s a t i o n   of  b o t h  
f i l a m e n t s   of  each  lamp  and  a  p o r t i o n   of  the  ho tp l a t e   area  can  be 
i n d e p e n d e n t l y   heated  by  e n e r g i s a t i o n   of  only  one  of  t h e  

5  f i l a m e n t s   of  each  lamp. 

The  i nven t ion   wil 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  a  side  view  of  one  embodiment  of  t h e  
10  i n v e n t i o n ,  

Figure  2  shows  a  side  view  of  a  second  embodiment,  and 
Figure  3  shows  a  plan  view  of  a  heat ing  unit  i n c o r p o r a t i n g  

a  number  of  the  lamps,  each  as  shown  in  Figure  1,  for  moun t ing  
in  a  cooking  hob. 

15  In  Figure  1,  an  i n c a n d e s c e n t   lamp  inc ludes   two  e n v e l o p e s  
1,2,  formed  from  a  m a t e r i a l   of  high  s i l i c a   content ,   p r e f e r a b l y  
qua r t z ,   which  are  each  sealed-  at  one  end  by  r e s p e c t i v e   p i n c h  
sea l s   3»4,  and  the  ad jacent   ends  of  the  envelopes  1,2  are  s e a l e d  
by  a  common  pinch  seal  5 .  

20  Each  envelope  1,2  con ta ins   a  f i l ament   6,7,  r e s p e c t i v e l y ,  
p r e f e r a b l y   made  of  tungs ten   wire,   suppor ted  by  a  number  o f  
spaced  s p i r a l   suppor t s ,   such  as  at  8,  which  are  connected  to  t h e  
f i l ament   and  contact   the  inner   wall  of  the  enve lope .  

A  conven t iona l   pinch  seal   is  provided  at  4,  and  th is   has  a 
25  fo i l   s t r i p   9,  p r e f e r a b l y   made  of  molybdenum,  sealed  t h e r e i n ,  

which  provides   an  e l e c t r i c a l   connect ion   between  the  end  of  t h e  
f i l ament   7  and  an  e x t e r n a l   e l e c t r i c a l   connector  10,  such  as  a 
f l y ing   lead,   for  connect ion   to  a  power  supply  (not  shown)  t o  
ene rg i se   the  f i lament   7.  

30  The  pinch  seal  5,  also  having  a  fo i l   s t r i p   11  s e a l e d  

t h e r e i n ,   e l e c t r i c a l l y   connects   the  other  end  of  f i lament   7  t o  
the  power  supply  via  a  r e tu rn   wire  12,  p r e f e r ab ly   made  o f  

t ungs t en ,   which  extends  through  the  envelope  1  and  t e rmina t e s   i n  

pinch  seal   3,  wherein  another   fo i l   s t r i p   13  e l e c t r i c a l l y  
35  connects  the  re turn   wire  12  to  an  e l e c t r i c a l   connector  14  f o r  
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connec t ion   to  the  power  s u p p l y .  

The  fo i l   s t r i p   11  in  the  pinch  seal  5  also  e l e c t r i c a l l y  

connects   one  end  of  the  f i l a m e n t   6  to  the  power  supply,   also  v i a  

the  re tu rn   wire  12,  and  the  o ther   end  of  f i l ament   6  i s  

5  connec tab le   to  the  power  supply  via  another  fo i l   s t r i p   15  a l s o  

sea led   in  pinch  seal   3  and  ano the r   e l e c t r i c a l   connector   16. 

It  can  thus  be  seen  t ha t   any  one  of  the  f o l l o w i n g  

combinat ions   of  f i l a m e n t s   6  and  7  can  be  achieved  : -  

(a)  e n e r g i s a t i o n   of  f i l a m e n t   6  i ndependen t ly   of  f i l amen t   7 

10  by  connec t ing   connec to r s   1̂   and  16  to  the  power  s u p p l y ,  

(b)  e n e r g i s a t i o n   of  f i l a m e n t   7  i ndependen t ly   of  f i lmen t   6 

by  connect ing   connec to r s   1U  and  10  to  the  power  s u p p l y ,  

(c)  e n e r g i s a t i o n   of  both  f i l a m e n t s   6  and  7  in  s e r i e s   by 

connec t ing   connec to r s   10  and  16  to  the  power  supply,   and 

15  (d)  e n e r g i s a t i o n   of  both  f i l a m e n t s   6  and  7  in  p a r a l l e l   by 

connec t ing   a l l   three   c o n n e c t o r s   10,  1̂   and  16  to  the  power 

s u p p l y .  

The  r e tu rn   wire  12  is  p r e f e r a b l y   accommodated  wi thin   a  

quar tz   tube  17  wi th in   the  envelope   1,  as  shown  more  c l e a r l y   i n  

20  magnif ied  c i r c l e   18  in  Figure   1,  to  avoid  contac t   between  t h e  

re tu rn   wire  12  and  the  s p i r a l   suppo r t s   8  or  the  f i l ament   6 .  

It  may  also  be  p r e f e r a b l e   to  provide  the  regions   of  t h e  

pinch  s ea l s ,   p a r t i c u l a r l y   the  common  pinch  seal   5,  e x t e r n a l l y  

with  a  s u i t a b l e   opaque  c o a t i n g   (not  shown)  to  reduce  the  amount 

25  of  v i s i b l e   r a d i a t i o n   t r a n s m i t t e d   from  one  envelope  to  the  o t h e r ,  

p a r t i c u l a r l y   if  only  one  f i l a m e n t   is  e n e r g i s e d .  

Each  envelope  1,2  has  a  r e s p e c t i v e   sealed  exhaust   t i p  

19,20,  through  which  the  envelope   is  evacuated,   d u r i n g  

manufacture   of  the  lamp,  and  f i l l e d   with  a  gas,  p r e f e r a b l y  

30  i nc lud ing   a  ha logen.   Also,  through  this   t ip  19,20,  an  i n e r t   g a s  

is  blown  during  the  making  of  the  pinch  sea l s ,   p a r t i c u l a r l y   t h e  

common  seal  5,  so  tha t   the  pinch  seal   5  is  in  an  i n e r t  

atmosphere  i n t e r n a l l y   at  each  end,  which  makes  the  seal   c a p a b l e  

of  w i t h s t a n d i n g   t e m p e r a t u r e s   up  to  900°C  without  ox ida t ion   o f  

35  the  s ea l i ng   f o i l   11  and  wires  t h e r e t o .  
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cap  21  ,  the  end  cap  for  pinch  seal   3  having  been  removed  f o r  
r easons   of  c l a r i t y .   The  ceramic  end  cap,  as  desc r ibed   i n  
European  P u b l i c a t i o n   No.  120,639,  can  p r o t e c t   the  pinch  s e a l s  

5  from  damage  due  to  o v e r h e a t i n g   and/or   mechanica l   damage  d u r i n g  
f i t t i n g   of  the  lamp  in  i t s   working  e n v i r o n m e n t .  

F igure   2  shows  a  lamp  of  s i m i l a r   c o n s t r u c t i o n   to  that   shown 
in  Figure   1,  and  l ike   par t s   are  l a b e l l e d   with  l ike   r e f e r e n c e  
numera l s ,   with  r e spec t   to  Figure  1. 

10  The  lamp  c o n s t r u c t i o n   shown  in  Figure   2  d i f f e r s   only  by  t he  
manner  of  suppor t   of  each  f i l amen t   6,7.   The  s p i r a l   s u p p o r t s ,   a s  
shown  at  8  in  Figure  1,  have  been  r e p l a c e d   in  Figure  2  by  q u a r t z  
backbone  suppor t s   27,28  loca ted   r e s p e c t i v e l y   in  the  e n v e l o p e s  
1,2.  Each  backbone  support   27,28  c o n s i s t s   of  a  qua r t z   rod  

15  22,23,  which  are  themselves   suppor ted   by  wires ,   such  as  a t  
24,25,   which  are  r e s p e c t i v e l y   sea led   in to   the  pinch  sea l s   3  and 
5.  Spaced  along  each  backbone  suppor t   are  a  number  of  f i l a m e n t  
suppor t   wi res ,   such  as  at  26,  which  are  connected  at  one  end  t o  
the  f i l a m e n t   to  be  supported  and  i n s e r t e d   at  the  o ther   end  i n t o  

20  the  quar tz   rod  22.  The  c o n s t r u c t i o n   of  th is   backbone  suppor t   i s  
de sc r ibed   and  claimed  in  European  P u b l i c a t i o n   No.  3 4 , 0 3 0 .  

A l t e r n a t i v e   arrangements   of  the  lamp,  in  accordance  w i t h  
the  p r e sen t   i n v e n t i o n ,   can  of  course  be  env isaged .   For  example ,  
more  than  two  enve lopes ,   t oge the r   with  the  r equ i red   number  o f  

25  f i l a m e n t s   and  pinch  s ea l s ,   could  be  c o n s t r u c t e d   in  a  s i n g l e  
lamp,  with  a  s u i t a b l e   arrangement  of  r e t u r n   wires  to  c o n n e c t  
each  f i l amen t   to  the  power  supply.   Also,  the  r e tu rn   wire  12  may 
be  l oca t ed   in  the  other  envelope  2  or  in  a  s epa ra t e   envelope  o r  
s l eeve   jo ined  to  the  common  pinch  seal   5 .  

30  The  f i lmen t s   6,7  are  shown  as  s i n g l e   coi l   f i l a m e n t s ,   b u t  
they  may  be  coi led   coil  f i l a m e n t s ,   which  tend  to  be  more  r o b u s t  
than  s ing le   coil  f i l a m e n t s .  

Figure  3  shows  one  a p p l i c a t i o n   of  a  t u n g s t e n - h a l o g e n   lamp, 
i n c o r p o r a t i n g   the  f e a t u r e s   of  the  p r e s e n t   i n v e n t i o n .  

35  In  Figure  3,  a  heat ing  unit   30  comprises   a  c i r c u l a r   s h a l l o w  
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m e t a l l i c   t ray  31  c o n t a i n i n g   a  l aye r   of  i n f r a - r e d - r e f l e c t i v e ,  

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   32,  such  as  a  m i c r o p o r o u s  

m a t e r i a l .   Four  t u n g s t e n - h a l o g e n   lamps  33  to  36  are  suppor ted   a t  

t h e i r   ends  above  the  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   32  by  a 

5  shaped  ceramic  f i b re   r ing   37.  The  unit   30  is  i n t ended   to  be  

mounted  beneath  a  g lass   ceramic  cooktop  (not  shown)  to  form  a 

h o t p l a t e   area  of  a  cooking  hob  (a l so   not  shown).  The  uni t   a l s o  

i n c l u d e s   a  thermal   l i m i t i n g   device  39  to  prevent   damage  to  t h e  

g lass   ceramic  cooktop  due  to  o v e r h e a t i n g .  

10  Each  envelope  is  p r e f e r a b l y   coated  on  the  s ide  a d j a c e n t   t h e  

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   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   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   genera ted   by  t h e  

f i l a m e n t s   towards  the  g lass   ceramic  c o o k t o p .  

By  e n e r g i s a t i o n   of  a l l   of  f i l a m e n t s   MO  to  47  of  the  f o u r  

15  lamps  33  to  36,  the  whole  of  the  h o t p l a t e   area  of  the  c o o k t o p  

can  be  hea ted .   However,  if  only  a  por t ion   of  the  h o t p l a t e   a r e a  

is  r e q u i r e d   to  be  hea ted ,   t h i s   can  be  achieved  by  e n e r g i s i n g  

only  f i l a m e n t s   MO,  42,  44  and  46  or  only  f i l amen t s   41,  43,  45  and 

47.  

20  Fu r the rmore ,   by  s w i t c h i n g   the  f i l aments   of  each  lamp  i n t o  

s e r i e s   and/or   p a r a l l e l   a r r a n g e m e n t s ,   a  number  of  heat  o u t p u t s  

s e l e c t a b l e   by  a  user  of  the  cooking  hob  can  be  p r o v i d e d .  

The  f i l a m e n t s   of  each  lamp  may  be  any  length   and  e i t h e r   o f  

equal  or  d i f f e r e n t   l e n g t h s ,   as  well  as  being  e i t h e r   the  same  o r  

25  d i f f e r e n t   wa t t ages ,   as  r e q u i r e d .  
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(D  An  i n c a n d e s c e n t   lamp  c h a r a c t e r i s e d   in  that   i t  
comprises   f i r s t   and  second  f i l a m e n t s   (6,7)  supported  i n  
r e s p e c t i v e   sealed  enve lopes   (1,2)  of  high  s i l i c a   c 
envelopes   (1,2)  being  j o ined   afc  _   ^   fcy  a  ^   ^   ^  5  15  having  sealed  t h e r e i n   common  e l e c t r i c a l   connec t ion   means (15)  between  the  r e s p e c t i v e   f i l amen t   ends  ^ . ^   ^   ^ ^  Pinch  seal  and  an  e l e c t r i c a l   connec to r   (12,13)  emergent  f rom said  common  pinch  sea l   (5)  to  connect   said  f i lament   ends  to  a  

Power  supply,   said  - e l e c t r i c a l   connec t ion   being  arranged  so  t h a t  10  at  l e a s t   one  of  said  f i l a m e n t s   is  capable  of  being  e n e r g i s e d  
i n d e p e n d e n t l y   of  the  o ther   of  said  f i l a m e n t s .  

(2)  A  lamp  as  claimed  in  claim  1  wherein  said  e l e c t r i c a l  
connector   ( i 2 f l 3 )   comprises   an  e l e c t r i c a l   wire  (12),  e x t e n d i n g  
through  one  (1)  of  said  enve lopes   (1,2)  and  emergent  from  t h e  15  end  of  said  envelope  (1)  ^ o t e   from  said  common  pinch  seal   ( 6 )  

(3)  A  lamp  as  claimed  in  claim  2  wherein  said  e l e c t r i c a "  
wxre  (12)  is  enclosed  in  a  qua r t z   tube  (17)  within  said  e n v e l o p e  (D  to  avoid  con tac t   with  suppo r t s   (8)  suppor t ing   said  f i l a m e n t  
(16)  and/or  said  f i l amen t   ( 1 6 ) .  

20  (4)  A  lamp  as  claimed  in  any  preceding  claim  wherein  t h -  
region  of  said  common  pinch  seal   (5)  is  provided  e x t e r n a l l y   w-  t h  
an  opaque  coa t ing   to  reduce  the  amount  of  v i s i b l e   r a d i a t i o n  
emit ted   f ro ,   one  of  said  f i l a m e n t s   (6 ,7 ) ,   which  is  t r a n s m i t t e -  
to  said  envelope  (1,2)  c o n t a i n i n g   the  other  of  said  f i l a m e n t -  

25  ( 6 , 7 ) .  

(5)  A  lamp  as  claimed  in  any  preceding  claim  wherein  s a i d  
f i l a m e n t s   (1,2)  are  suppor t ed   in  said  r e s p e c t i v e   envelopes   (6  7) 
by  a  number  of  s p i r a l   s u p p o r t s   (8)  spaced  along  the  length   o f  
each  of  said  envelopes  ( 1 , 2 ) .  

30  (6)  A  lamp  as  claimed  in  any  one  of  claims  1  to  i|  w h e r e i n  
said  f i l amen t s   (6,7)  are  each  suppor ted   in  said  r e s p e c t i v e  
envelopes  (1,2)  by  a  suppor t ed   quar tz   rod  (22)  e x t e n d i n g  
s u b s t a n t i a l l y   p a r a l l e l   to  said  f i l ament   (6)  within  said  e n v e l o p e  ( I D ,   said  rod  (22)  s u p p o r t i n g   said  f i lament   (16)  by  a  number  o f  

10 
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vir-2  £  «  .oorts  spaced  along  i t s   l eng th   and  connected  to  s a i d  

*i:am«r.v  ( 1 6 ) .  

(ij   a  lamp  as  claimed  in  any  p reced ing   claim  wherein  t h e  

enCs  of  3aid  envelopes  (1,2)  remote  from  said  common  pinch  s e a l  

\b)  are  aach  sealed  by  a  pinch  seal   (3 ,4 ) ,   each  of  said  p i n c h  

3eal3  ii, ,^)  being  enclosed  wi th in   a  ceramic  end  cap  ( 2 1 ) .  

x  :  -j  A  hea t ing   unit   for  h e a t i n g   a  h o t p l a t e   area  of  a 

cocking  hob,  said  unit   i n c o r p o r a t i n g   a  number  of  lamps,  each  a s  

claimed  in  any  preceding  claim,  the  f i l a m e n t s   (6,7)  of  s a i d  

lamps  being  formed  from  tungs ten   wire  and  said  envelopes   ( 1 , 2 )  

c o n t a i n i n g   gas  i nc lud ing   h a l o g e n .  
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