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@  Electric  discharge  lamp  with  thermal  switch. 

An  electric  discharge  lamp  has  an  arc  tube  within  an  outer 
gas  filled  glass  envelope  and  a  thermal  switching  means  (47) 
is  located  within  the  outer  envelope.  The  thermal  switching 
means  has  a  silica  support  (53)  with  a  pair  of electrical  conduc- 
tors  affixed  (51,  55)  thereto  and  a  bimetal  strip  (57)  and  a 
spring-like  member  (61)  are  affixed  to  at  least  one  of  the  elec- 
trical  conductors,  whereby  upon  application  of  heat  the  bi- 
metal  strip  (57)  and  spring-like  member  (61)  are flexed  to  short- 
circuit  the  electrical  conductors  and  remove  any  D.C.  potential 
between  the  main  electrode  and  the  starting  electrode  mini- 
mizing  electrolysis. 



This  i n v e n t i o n   r e l a t e s   to  e l e c t r i c   d i s c h a r g e   lamps  and  more  

p a r t i c u l a r l y   to  e l e c t r i c   d i s c h a r g e   lamps  having  a  no rma l ly   o p e n  
thermal   s w i t c h   t h e r e i n   and  to  n o r m a l l y   open  t he rma l   s w i t c h e s   h a v i n g  

switch  d i s t o r t i o n   i n h i b i t i n g   c a p a b i l i t i e s .  

E l e c t r i c   d i s c h a r g e   lamps  such  as  meta l   h a l i d e   lamps  w h i c h  

inc lude   m e r c u r y ,   the  meta l s   of  v a r i o u s   h a l i d e s   and  p a r t i c u l a r l y  

sodium  i o d i d e   u n d e s i r a b l y   are  s u b j e c t   to  e l e c t r o l y s i s   be tween  t h e  

usual   s t a r t e r   e l e c t r o d e s   and  the  e l e c t r o d e   immed ia t e ly   a d j a c e n t  

t h e r e t o .   Moreove r ,   any  DC  p o t e n t i a l   e x i s t i n g   between  t h e  

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

a c t i v i t y   and  e s p e c i a l l y   so  as  o p e r a t i o n a l   t e m p e r a t u r e s   i n c r e a s e .  

G e n e r a l l y ,   the  meta l   h a l i d e   lamps  i n c l u d e   a  s e a l e d   g l a s s  

envelope  wi th   a  fused   s i l i c a   arc  tube  d i s p o s e d   w i t h i n   the  s e a l e d  

g lass   e n v e l o p e .   For  some  t ime,   the  o u t e r   g l a s s   enve lope   was  

evacua ted   whereupon  a  t he rmal   swi tch   was  s u b j e c t e d   to  a  t e m p e r a t u r e  

which  was  d e t e r m i n e d   by  lamp  w a t t a g e   and  s u b s t a n t i a l l y   i n d e p e n d e n t  

of  lamp  o r i e n t a t i o n   or  p o s i t i o n   of  o p e r a t i o n .   Thus,  a  s i m p l e  

thermal   s w i t c h   cou ld   be  i n c o r p o r a t e d   in to   the  o u t e r   g l a s s   e n v e l o p e  

and  accommodate  t e m p e r a t u r e   v a r i a t i o n s   e n c o u n t e r e d   whi le   e m p l o y i n g  

c o m m e r c i a l l y   a v a i l a b l e   b ime ta l   m a t e r i a l s .  

However,  b e t t e r   pe r fo rmance   and  o t h e r   d e s i r a b l e   f e a t u r e s   and  

c o n s i d e r a t i o n s   led  to  the  use  of  a  gas  f i l l   w i t h i n   the  o u t e r   g l a s s  

enve lope .   A c c o r d i n g l y ,   the  v a r i a b l e   of  c o n v e c t i v e   h e a t i n g   was  added 

to  lamp  w a t t a g e   in  d e t e r m i n i n g   the  o p e r a t i n g   t e m p e r a t u r e s   of  a  

thermal   o r  b i m e t a l   type  swi t ch .   Moreover ,   l i g h t i n g   f i x t u r e  

m a n u f a c t u r e r s ,  i n   r e c e n t   y e a r s ,   are  d e s i g n i n g   systems  to  widen  t h e  

beam sp read   o f f  a v a i l a b l e   lamps  and  have  u t i l i z e d   the  concep t   o f  



moving  the  lamp  f u r t h e r   i n to   the  r e f l e c t o r   c a v i t y   of  the  f i x t u r e .  

As  a  r e s u l t ,   the  t e m p e r a t u r e   of  the  lamp  components   and  of  t h e  

t he rma l   sw i t ch   a s s o c i a t e d   wi th   the  lamp  has  been  i n c r e a s e d .  

U n f o r t u n a t e l y ,   such  i n c r e a s e d   t e m p e r a t u r e s   t e n d  t p   s t r e s s   t h e  

b i m e t a l l i c   m a t e r i a l   of  a v a i l a b l e   t h e r m a l   s w i t c h e s   beyond  the  e l a s t i c  

l i m i t   w h e r e u p o n  p e r m a n e n t  d e f o r m a t i o n   of  the  t he rma l   s w i t c h  

u n d e s i r a b l y   r e s u l t s .   Thus,  t h e r m a l   sw i t ch   f a i l u r e   p e r m i t s   t h e  

p r e v i o u s l y - m e n t i o n e d   e l e c t r o l y s i s   to  t ake   p l ace   and  r e s u l t s   i n  

f a i l u r e   of  the  d i s c h a r g e   l a m p .  

A d d i t i o n a l l y ,   the  a b o v e - m e n t i o n e d   o v e r h e a t i n g   of  the  t h e r m a l  

swi tch   p r e s e n t s   no  problem  wi th   r e g a r d   to  d e f o r m a t i o n   when  a  s w i t c h  

is  used  which  is  n o r m a l l y   c l o s e d   and  opens  as  the  t e m p e r a t u r e   i s  

i n c r e a s e d .   However,  for   n o r m a l l y   open  s w i t c h e s   which  c l o se   as  t h e  

t e m p e r a t u r e   i n c r e a s e s   such  pe rmanen t   d e f o r m a t i o n   of  the  switch  is  a  

problem.   T h e r e i n ,   c o n t a c t   c l o s u r e   imposes  a  r e s t r a i n t   in  movement 

of  the  b i m e t a l   m a t e r i a l ,   and  t h i s   r e s t r a i n t   may  cause  a  p e r m a n e n t  

d e f o r m a t i o n   which  p r e v e n t s   r e t u r n   of  the  swi t ch   to  a  normal ly   open 

c o n d i t i o n   and  e v e n t u a l l y   r e s u l t s   in  lamp  f a i l u r e .  

An  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 r o v i d e   an  improved  

e l e c t r i c   d i s c h a r g e   lamp.  Ano the r   o b j e c t   of  the  i n v e n t i o n   is  t o  

enhance  the  r e s p o n s e   c a p a b i l i t y   to  i n c r e a s e d   t e m p e r a t u r e   v a r i a t i o n s  

in  an  e l e c t r i c   d i s c h a r g e   lamp.  S t i l l   a n o t h e r   o b j e c t   of  t h e  

i n v e n t i o n   is  to  p r o v i d e   an  improved  t h e r m a l   swi t ch   a p p l i c a b l e   f o r  

use  in  an  e l e c t r i c   d i s c h a r g e   lamp.  A  f u r t h e r   o b j e c t   of  t h e  

i n v e n t i o n   is  to  p r o v i d e   a  t h e r m a l   s w i t c h   of  enhanced   c a p a b i l i t y   t o  

respond   to  v a r i a t i o n s   in  o p e r a t i o n a l   t e m p e r a t u r e s .  

These  and  o t h e r   o b j e c t s ,   a d v a n t a g e s   and  c a p a b i l i t i e s   a r e  

a c h i e v e d   in  one  a s p e c t   of  the  i n v e n t i o n   by  an  e l e c t r i c   d i s c h a r g e  

lamp  hav ing   an  arc  tube  wi th   an  e l e c t r o d e   and  an  a d j a c e n t   s t a r t i n g  

e l e c t r o d e   s e a l e d   t h e r e i n   wi th   the  arc  tube  d i s p o s e d   w i t h i n   a  g a s  
f i l l e d   e n v e l o p e   and  a  t h e r m a l   s w i t c h   e x t e r n a l   to  the  arc  tube  a n d  

i n t e r n a l   to  the  e n v e l o p e .   The  s w i t c h   has  a  p a i r   of  e l e c t r i c a l  



c o n d u c t i v e   members  a f f i x e d   to  a  s i l i c a   s u p p o r t   member  and  a  b i m e t a l  

s t r i p   and  a  s p r i n g - l i k e   member  are  a f f i x e d   to  one  of  s a i d   p a i r   o f  

c o n d u c t i v e   members  and  o p e r a t i v e   to  s h o r t - c i r c u i t   the  p a i r   o f  

c o n d u c t i v e   member s .  

In  a n o t h e r   a s p e c t   of  the  i n v e n t i o n   a  t h e r m a l   swi tch   has  a  p a i r  

of  e l e c t r i c a l   c o n d u c t o r s   a t t a c h e d   to  a  s i l i c a   suppor t   member  and  a  

b i m e t a l   s t r i p   and  s p r i n g - l i k e   member  are  a f f i x e d   to  at  l e a s t   one  o f  

the  e l e c t r i c a l   c o n d u c t o r s   in  a  manner  to  s h o r t - c i r c u i t   the  pa i r   o f  

e l e c t r i c a l   c o n d u c t o r s   upon  a p p l i c a t i o n   of  hea t   t h e r e t o   in  an  amount  

s u f f i c i e n t   to  r each   the  c l o s u r e   t e m p e r a t u r e   of  the  s w i t c h .   The 

s p r i n g - l i k e   member  f l e x e s   to  p r e v e n t   pe rmanen t   d e f o r m a t i o n   of  t h e  

b i m e t a l   upon  a p p l i c a t i o n   of  an  i n c r e a s e d   t e m p e r a t u r e .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  way  of  e x a m p l e   i n - t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :  

FIG.  1  is  an  e l e v a t i o n   of  a  meta l   h a l i d e   lamp  having  o n e  

embodiment  of  a  t h e r m a l   swi tch   of  the  i n v e n t i o n   t h e r e i n ;  

F IG.  2   is  an  e n l a r g e d   p e r s p e c t i v e   view  of  a  t he rma l   swi tch   o f  

the  i n v e n t i o n ;   a n d  

FIG.  3  is  an  e n l a r g e d   p e r s p e c t i v e   view  of  an  a l t e r n a t i v e  

embodiment  of  a  t h e r m a l   swi tch   of  the  i n v e n t i o n .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n t i o n ,   t o g e t h e r  

with  o t h e r   and  f u r t h e r   o b j e c t s ,   a d v a n t a g e s   and  c a p a b i l i t i e s   t h e r e o f ,  

r e f e r e n c e   is  made  to  the  f o l l o w i n g   d i s c l o s u r e   and  appended  c la ims  i n  

c o n j u n c t i o n   wi th   the  accompanying  d r a w i n g s .  

R e f e r r i n g   to  FIG.  1  of  the  d r a w i n g s ,   a  meta l   h a l i d e   lamp  5 

i n c l u d e s   an  o u t e r   g l a s s   enve lope   7  hav ing   a  bu lged   s u b s t a n t i a l l y  

t u b u l a r   c o n f i g u r a t i o n   with  a  neck  p o r t i o n   9  c l o s e d   by  a  stem  member 

11  h e r m e t i c a l l y   s e a l e d   t h e r e t o .   A  p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e  

l eads   13  and   15  are  s e a l e d   i n to   and  pass  t h rough   the  stem  member  11  

and  are  e l e c t r i c a l l y   c o n n e c t e d   to  the  c o n t a c t s   of  a  s c r e w - i n   b a s e  

member  1 7 .  



D i s p o s e d   w i t h i n   the  o u t e r   g l a s s   e n v e l o p e   7  is  a  f u sed   s i l i c a   a r c  

tube  19.  The  arc  tube  19  has  e l e c t r o d e s   21  and  23  s e a l e d   i n t o  

o p p o s i t e   ends  t h e r e o f   and  a  s t a r t i n g   e l e c t r o d e   25  is  s e a l e d   in to   o n e  

end  of  the  arc  tube  19  and  p o s i t i o n e d   a d j a c e n t   one  of  the  e l e c t r o d e s  

21.  The  e l e c t r o d e s   21  and  23  and  the  s t a r t i n g   e l e c t r o d e   25  e a c h  

have  an  e l e c t r i c a l   c o n d u c t i v e   member,  27,  29  and  31  r e s p e c t i v e l y ,  

e l e c t r i c a l l y   c o n n e c t e d   t h e r e t o   and  p a s s i n g   t h r o u g h   the  s e a l e d   a r c  

tube  1 9 .  

A  f i r s t   c a g e - l i k e   mount ing   member  33  is  a f f i x e d   to  one  end  o f  

the  arc  tube   19  and  i n c l u d e s   a  p a i r   of  s p r i n g - c l i p s   35  and  37 

t h e r e o n   which  c o n t a c t   the  o u t e r   g l a s s   e n v e l o p e   7  and  s e r v e   t o  

suppo r t   the  arc  tube  19  t h e r e i n .   The  e l e c t r i c a l   c o n d u c t i v e   member 

29  c o n n e c t e d   to  the  e l e c t r o d e   23  is  a l so   c o n n e c t e d   by  a  curved  w i r e  

39  to  one  of  the  e l e c t r i c a l l y   c o n d u c t i v e   l e a d s   13  s e a l e d   in to   t h e  

stem  member  11  a f f i x e d   to  the  o u t e r   g l a s s   e n v e l o p e   7 .  

A  second  c a g e - l i k e   mount ing  member  40  is  a f f i x e d   to  the  o p p o s i t e  

end  of  the  arc  tube  19  and  a l so   i n c l u d e s   a  p a i r   of  s p r i n g - c l i p s   41 

and  43  t h e r e o n   which  c o n t a c t   the  o u t e r   g l a s s   e n v e l o p e   7  and  serve  t o  

more  r i g i d l y   s u p p o r t   the  arc  tube  19  t h e r e i n .   The  second  c a g e - l i k e  

mount ing  member  40  is  a f f i x e d   to  the  o t h e r   e l e c t r i c a l l y   c o n d u c t i v e  

lead  15  s e a l e d   in to   and  p a s s i n g   t h rough   the  stem  member  11  a f f i x e d  

to  the  o u t e r   g l a s s   enve lope   7.  The  e l e c t r i c a l   c o n d u c t i v e   member  27 

c o n n e c t e d   to  the  e l e c t r o d e   21  is  a l so   c o n n e c t e d   to  the  o t h e r  

e l e c t r i c a l l y   c o n d u c t i v e   l ead   15  by  way  of  the  second  c a g e - l i k e  

mount ing  member  40.  Also,   the  s t a r t i n g   e l e c t r o d e   25  is  connec ted   by  

way  of  an  e l e c t r i c a l   c o n d u c t i v e   member  31  to  a  r e s i s t o r   45  which  i s ,  

in  t u r n ,   c o n n e c t e d   to  the  e l e c t r i c a l l y   c o n d u c t i v e   l e a d   13  s e a l e d  

into  the  stem  member  1 1 .  

A d d i t i o n a l l y   a n d  i m p o r t a n t l y ,   a  t h e r m a l   s w i t c h i n g   means  47  i s  

spaced  from  the  arc  tube  19  and  a f f i x e d   to  the  second  c a g e - l i k e  

mounting  member  40.   The  t h e r m a l   s w i t c h i n g   means  47  is  of  a  

c o n f i g u r a t i o n   such  t h a t   l o c a t i o n   t h e r e o f   a t   a  r e l a t i v e l y   c o o l  o r  

lower  t e m p e r a t u r e   w i t h i n   the  o u t e r   g l a s s   e n v e l o p e   7  is  a t t a i n a b l e  

w i thou t   o t h e r   d e l e t e r i o u s   e f f e c t .   In  o t h e r   words ,   i n c r e a s e s   in  l amp 

t e m p e r a t u r e   by  as  much  as  a  hundred   d e g r e e s   due  to  the  use  of  wide  

beam  f i x t u r e s   where in   the  lamp  is  moved  f u r t h e r   in to   the  f i x t u r e   and  



u n i v e r s a l   b u r n i n g   p o s i t i o n s   of  the  lamp  have  n e c e s s i t a t e d   movement 

of  the  t h e r m a l   s w i t c h i n g   means  47  from  the  u sua l   l o c a t i o n   on  t h e  

e l e c t r i c a l   c o n d u c t i v e   members  27  and  31  to  a  l o c a t i o n   more  r e m o t e  

f rom: the   arc  tube  19.  Thus,  r e m o t e l y   l o c a t i n g   the  t h e r m a l   s w i t c h i n g  

means  47  tends   to  reduce  o v e r s t r e s s i n g   of  the  b i m e t a l l i c   m a t e r i a l   o f  

the  s w i t c h i n g   means  47  beyond  the  e l a s t i c   l i m i t   t h e r e o f   n e g a t i n g   any  

permanent   d e f o r m a t i o n   of  the  s w i t c h i n g   means  47  or  m a l f u n c t i o n i n g   o f  

the  lamp  5  due  to  such  d e f o r m a t i o n .  

As  to  the  t h e r m a l   s w i t c h i n g   means  47,  FIG.  2  i l l u s t r a t e s   a  

p r e f e r r e d   embodiment  t h e r e o f   which  i n c l u d e s   a  p a i r   of  e l e c t r i c a l  

c o n d u c t o r s   49  and  51 embedded  in  a  s i l i c a   s u p p o r t   member  53.  The 

one  e l e c t r i c a l   c o n d u c t o r   49  i n c l u d e s   an  o u t w a r d l y   e x t e n d i n g   p o r t i o n  

55  which  is  formed  to  p r o v i d e   for   a t t a c h m e n t   of  the  s u p p o r t   member 

53  to  an  a d j a c e n t   s t r u c t u r e   at  a  d e s i r e d   l o c a t i o n   r e l a t i v e l y   r e m o t e  

from  the  arc  t ube ,   19  of  FIG.  1,  such  as  the  second  c a g e - l i k e  

mounting  member,  40  of  FIG.  1.  Also  a f f i x e d   to  one  49  of  the  p a i r  

of  e l e c t r i c a l   c o n d u c t o r s   49  and  51  is  a  b i m e t a l   s t r i p   57  p r e f e r a b l y  

e x t e n d i n g   in  a  d i r e c t i o n   normal   to  the  p lane   of  the  s u p p o r t   member 

53.  Moreover ,   the  b i m e t a l   s t r i p   47  p r e f e r a b l y   has  a  no tched   end  

p o r t i o n   59  which  w i l l   be  e x p l a i n e d   h e r e i n a f t e r .  

The  second  one  51  of  the  p a i r   of  e l e c t r i c a l   c o n d u c t o r s   49  and  51 

is  p r e f e r a b l y   formed  to  p r o v i d e   a  s p r i n g - l i k e   member  61  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  and  spaced   from  the  b i m e t a l   s t r i p   57.  I n  

t h i s   manner ,   the  b i m e t a l   s t r i p   57  as  we l l   as  the  s p r i n g - l i k e   member 

61  are  i n d i v i d u a l l y   a d j u s t a b l e   whereby  c o m p e n s a t i o n   for   v a r i a t i o n s  

in  t e m p e r a t u r e   due  to  d i f f e r i n g   l o c a t i o n s   of  the  t h e r m a l   s w i t c h i n g  

means  47  is  r e a d i l y   e f f e c t e d .  

As  to  o p e r a t i o n ,   t h e  a r c  t u b e   19  of  a  m e t a l   h a l i d e   lamp  f o r  

example  no rma l ly   has  a  f i l l   which  i n c l u d e s   mercury   and  h a l i d e s   o f  

v a r i o u s   m e t a l s   i n c l u d i n g   sodium.  Also ,   the  o u t e r   g l a s s   enve lope   7 

i n c l u d e s   a  f i l l   of  an  i n a c t i v e   gas ,   such  as  n i t r o g e n   for   e x a m p l e .  

The  t h e r m a l   s w i t c h i n g   means  47  is  in  the  form  of  a  n o r m a l l y - o p e n  

(M/0)  swi t ch   at  room  t e m p e r a t u r e .   Moreover ,   the  c l o s u r e   t e m p e r a t u r e  

of  the  t h e r m a l   s w i t c h i n g   means  47  is  d e p e n d e n t   upon  numerous  

f a c t o r s ,   such  as  the  p l a c e m e n t   of  the  s w i t c h i n g   means  47  w i t h i n   t h e  



enve lope   7,  the   gas  f i l l   and  the  d e s i g n   of  the  s w i t c h i n g   means  4 7 .  

Common  t h e r m o s t a t s   p r a c t i c a l   for  lamp  use  have  been  found  to  b e  

s a t i s f a c t o r y   to  the  p r e s e n t   a p p l i c a t i o n .  

I n i t i a l l y   c u r r e n t   flow  to  the  e l e c t r o d e   21  and  s t a r t i n g  

e l e c t r o d e   25  is  e f f e c t e d   with  the  t h e r m a l   s w i t c h i n g   means  47  at  room 

t e m p e r a t u r e .   As  the  t e m p e r a t u r e   i n c r e a s e s ,   the  b i m e t a l   s t r i p   f l e x e s  

caus ing   the  p a i r   o f  e l e c t r i c a l   c o n d u c t o r s   49  and  51  to  s h o r t -  

c i r c u i t .   T h e r e u p o n ,   any  e l e c t r o l y s i s   i n d u c i n g   D.C.  p o t e n t i a l  

between  e l e c t r o d e   21  and  s t a r t i n g   e l e c t r o d e   25  is  e l i m i n a t e d .   A l s o ,  

i t   can  be  seen  t h a t   the  no tched   end  p o r t i o n   59  of  the  b i m e t a l   s t r i p  

57  is  formed  to  accommodate  the  s p r i n g - l i k e   member  61  w h e r e u p o n  

improved  e l e c t r i c a l   c o n n e c t i o n   t h e r e b e t w e e n   is  e f f e c t e d .   M o r e o v e r ,  

the  f l e x i b l e   s p r i n g - l i k e   member  61  r e a d i l y   f l e x e s   whenever   t h e  

b i m e t a l   s t r i p   57  f l e x e s .   In  t h i s   manner,   d i s t o r t i o n   of  the  b i m e t a l  

s t r i p   57  due  to  an  e x c e s s i v e   i n c r e a s e   in  t e m p e r a t u r e   is  p r o h i b i t e d .  

A l t e r n a t i v e l y ,   the  t he rma l   s w i t c h i n g   means  47  may  be  of  a  f o r m ,  

i l l u s t r a t e d   in  FIG.  3,  having  a  g l a s s   b r i d g e   member  63  wi th   a  p a i r  

of  e l e c t r i c a l   c o n d u c t o r s   65  and  67  a f f i x e d   t h e r e t o .   One  e l e c t r i c a l  

conduc to r   65  is  formed  with  an  o u t w a r d l y   e x t e n d i n g   p o r t i o n   69 

whereby  a t t a c h m e n t   of  the  s w i t c h i n g   means  47  may  be  e f f e c t e d .   A l s o ,  

the  one  e l e c t r i c a l   c o n d u c t o r   65  has  an  u p s t a n d i n g   p o r t i o n   71 

a d j a c e n t   the  o t h e r   one  67  of  the  p a i r   of  e l e c t r i c a l   c o n d u c t o r s   65 

and  67.  The  o t h e r   e l e c t r i c a l   conduc to r   67  has  a  b i m e t a l   s t r i p   73 

a f f i x e d   t h e r e t o   w i t h   a  f l e x i b l e   s p r i n g - l i k e   member  75  a t t a c h e d   t o  

the  b i m e t a l   s t i p   73  at  the  end  t h e r e o f   77  most  d i s t a n t   from  t h e  

b r idge   member  63.  A l so ,   the  o the r   e l e c t r i c a l   c o n d u c t o r   67  is  fo rmed  

for  c o n n e c t i o n   to  an  e l e c t r o d e .  

Again ,   a  n o r m a l l y - o p e n   (H/0)  s w i t c h i n g   c o n d i t i o n   is  in  e f f e c t   a t  

room  t e m p e r a t u r e .   However,  an  i n c r e a s e   in  t e m p e r a t u r e   causes   t h e  

b i m e t a l   s t r i p   73  to  f l e x   in  one  d i r e c t i o n   whereupon  the   s p r i n g - l i k e  

member  75  is  f l e x e d   in  the  o p p o s i t e   d i r e c t i o n .   As  r e s u l t ,   t h e  

s p r i n g - l i k e   member  75  c o n t a c t s   the  u p s t a n d i n g   p o r t i o n   71  of  the  one  

e l e c t r i c a l   c o n d u c t o r   65.  Thus,  the  e l e c t r i c a l   c o n d u c t o r s   65  and  67 

are  s h o r t - c i r c u i t e d ,   and  any  e l e c t r o l y s i s   i n d u c i n g   D.C.  p o t e n t i a l  

between  the  e l e c t r o d e   and  the  s t a r t i n g   e l e c t r o d e   of  an  e l e c t r i c  

d i s c h a r g e   lamp  is  e l i m i n a t e d .  



Moreover ,   the  s p r i n g - l i k e   member  75  p e r m i t s   f l e x i n g   of  the  b i m e t a l  

s t r i p   73  w i t h o u t   permanent   d e f o r m a t i o n   of  the  b i m e t a l   s t r i p   73  e v e n  

though  s u b j e c t e d   to  e x c e s s i v e   t e m p e r a t u r e   e x c u r s i o n s .  

While  t h e r e   has  been  shown  and  d e s c r i b e d   what  is  at  p r e s e n t  

c o n s i d e r e d   the  p r e f e r r e d   embodiments   of  the  i n v e n t i o n ,   i t   w i l l   b e  

obvious  to  t hose   s k i l l e d   in  the  a r t   t h a t   v a r i o u s   changes   and  

m o d i f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   from  t h e  

i n v e n t i o n   as  d e f i n e d   by  the  appended  c l a i m s .  



1.  An  e l e c t r i c   d i s c h a r g e   lamp  c o m p r i s i n g :  

a  gas  f i l l e d   o u t e r   g l a s s   e n v e l o p e   having   a  p a i r   of  e l e c t r i c a l l y  

c o n d u c t i v e   l e a d s   s e a l e d   t h e r e i n   and  p a s s i n g   t h e r e t h r o u g h ;  

an  arc  tube  w i t h i n   sa id   o u t e r   g l a s s  e n v e l o p e   having  an  e l e c t r o d e  

s e a l e d   i n to   o p p o s i t e   ends  t h e r e o f   and  a  s t a r t i n g   e l e c t r o d e   a d j a c e n t  

one  of  s a i d   e l e c t r o d e s ,   sa id   arc  tube   hav ing   an  i o n i z a b l e   f i l l   and 

s u b j e c t   to  e l e c t r o l y s i s   under  e l e c t r i c a l   s t r e s s   at  h i g h  

t e m p e r a t u r e s ;   a n d  

t h e r m a l   s w i t c h i n g   means  i n t e r n a l   of  sa id   o u t e r   g l a s s   e n v e l o p e  

and  e x t e r n a l   of  s a id   arc  tube  and  in  the  form  of  a  p a i r   o f  

e l e c t r i c a l   c o n d u c t i v e   members  embedded  in  a  s i l i c a   s u p p o r t   member 

with  one  of  s a id   p a i r   of  e l e c t r i c a l   c o n d u c t i v e   members  connec ted   t o  

an  e l e c t r o d e   and  the  o the r   one  to  s a i d   s t a r t i n g   e l e c t r o d e   a d j a c e n t  

t h e r e t o   and  a  p a r a l l e l   e x t e n d i n g   b i m e t a l   s t r i p   and  s p r i n g - l i k e  

member  a f f i x e d   to  at  l e a s t   one  of  s a i d   p a i r   of  e l e c t r i c a l   c o n d u c t i v e  

members  and  formed  to  s h o r t - c i r c u i t   s a i d   p a i r   of  e l e c t r i c a l  

c o n d u c t i v e   members  and  sa id   e l e c t r o d e   and  a d j a c e n t   s t a r t i n g  

e l e c t r o d e   upon  a p p l i c a t i o n   of  h e a t   to  s a i d   b i m e t a l .  

2.  The  e l e c t r i c   d i s c h a r g e   lamp  of  Claim  1  where in   s a i d   t h e r m a l  

s w i t c h i n g   means  is  a f f i x e d   to  one  of  s a i d   p a i r   of  e l e c t r i c a l l y  

c o n d u c t i v e   l e a d s   and  spaced  from  s a i d   arc  t u b e .  

3.  The  e l e c t r i c   d i s c h a r g e   lamp  of  Claim  1  where in   s a id   b i m e t a l  

s t r i p   and  s a i d   s p r i n g - l i k e   members  are   each  a f f i x e d   to  a  s e p a r a t e  

one  of  s a i d   p a i r   of  e l e c t r i c a l   c o n d u c t i v e   members  whereby  p r e c i s e  

a d j u s t m e n t   of  the   gap  t h e r e b e t w e e n   is  p r o v i d e d .  



4.  The  e l e c t r i c   d i s c h a r g e   lamp  of  Claim  1  where in   sa id   b i m e t a l  

s t r i p   and  sa id   s p r i n g - l i k e   member  are  a f f i x e d   to  one  of  sa id   p a i r   o f  

e l e c t r i c a l   c o n d u c t i v e   members  and  formed  to  e l e c t r i c a l l y   c o n t a c t   t h e  

o the r   one  of  s a i d - p a i r   of  e l e c t r i c a l   c o n d u c t i v e   members  upon  

a p p l i c a t i o n   of  hea t   t h e r e t o .  

5.  The  e l e c t r i c   d i s c h a r g e   lamp  of  Claim  1  where in   sa id   b i m e t a l  

s t r i p   has  a  notch  at  one  end  t h e r e o f   and  s a id   no tched   end  of  s a i d  

b i m e t a l   c o n t a c t s   sa id   s p r i n g - l i k e   member  upon  a p p l i c a t i o n   of  hea t   t o  

sa id   b i m e t a l   s t r i p .  

6.  The  e l e c t r i c   d i s c h a r g e   lamp  of  Claim  1  where in   one  of  s a i d  

p a i r   of  e l e c t r i c a l   c o n d u c t i v e   members  is  formed  to  i n c l u d e   s a i d  

s p r i n g - l i k e   member.  

7.  A  normal ly   open  t he rma l   swi tch   for   use  with  t e m p e r a t u r e  

e x c u r s i o n s   beyond  normal  c l o s u r e   t e m p e r a t u r e s   t h e r e o f   c o m p r i s i n g :  

a  s i l i c a   suppor t   member;  

a  p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e   members  a f f i x e d   to  said  s i l i c a  

suppor t   member;  and  

a  b i m e t a l   s t r i p   and  a  s p r i n g - l i k e   member  a f f i x e d   to  at  l e a s t   one  

of  sa id   p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e   members  a f f i x e d   to  s a i d  

s i l i c a   suppo r t   member  and  formed  to  s h o r t - c i r c u i t   sa id   p a i r   o f  

e l e c t r i c a l l y   c o n d u c t i v e   members  upon  h e a t i n g   to  a  swi tch   c l o s u r e  

t e m p e r a t u r e   and  to  d i s t o r t   s a id   s p r i n g - l i k e   member  upon  h e a t i n g   to  a  

t e m p e r a t u r e   g r e a t e r   than  sa id   swi tch   c l o s u r e   t e m p e r a t u r e .  

8.  The  normal ly   open  t he rma l   swi tch   of  Claim  7  where in   s a i d  

b i m e t a l   s t r i p   and  sa id   s p r i n g - l i k e   member  are  each  a f f i x e d   t o  a  

s e p a r a t e   one  of  sa id   p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e   members  whereby  

p r e c i s e   a d j u s t m e n t   o f  a   gap  t h e r e b e t w e e n   is  p r o v i d e d .  

9.  The  normal ly   open  t h e r m a l   swi tch   of  Claim  7  whe re in   s a i d  

b ime ta l   s t r i p   Is  a f f i x e d   to  one  of  sa id   p a i r   of  e l e c t r i c a l l y  

c o n d u c t i v e   members  and  the  o t h e r   one  of  sa id   e l e c t r i c a l l y   c o n d u c t i v e  

members  is  formed  to  p r o v i d e   sa id   s p r i n g - l i k e   members  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  s a id   b i m e t a l   s t r i p .  



10.  The  n o r m a l l y   open  t h e r m a l   sw i t ch   of  Claim  7  where in   s a i d  

b i m e t a l   swi t ch   has  a  no tched   end  p o r t i o n   formed  to  c o n t a c t   s a i d  

s p r i n g - l i k e   member  upon  h e a t i n g   to  a  s w i t c h  c l o s u r e   t e m p e r a t u r e   and  

to  bend  sa id   s p r i n g - l i k e   member  at  t e m p e r a t u r e s   g r e a t e r   than  s a i d  

swi t ch   c l o s u r e   t e m p e r a t u r e .  

11.  The  n o r m a l l y   open  t h e r m a l   sw i t ch   of  Claim  7  where in   a t  

l e a s t   one  of  s a id   p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e   members  is  fo rmed  

for   s u p p o r t i n g   and  a t t a c h i n g   s a i d   t h e r m a l   s w i t c h .  

12.  The  n o r m a l l y   open  t h e r m a l   sw i t ch   of  Claim  7  where in   each  o f  

sa id   p a i r   of  e l e c t r i c a l l y   c o n d u c t i v e   members  i n c l u d e s   a  

s u b s t a n t i a l l y   U-shaped  c o n f i g u r a t i o n   embedded  in  sa id   s i l i c a   s u p p o r t  

member .  
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