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@)  Metal  halide  lamp  with  arc  tube  shield  support. 

  An  improved  metal  halide  discharge  lamp  having  an 
outer  envelope  wherein  is  disposed  an  arc  tube,  a  cylindri- 
cal  member  that  prevents  shard  dispersion  upon  fracture  of 
the  arc  tube  and  frame  means.  The  arc  tube  and  cylindrical 
member  are  both  supported  within  the  lamp  by  the  frame 
means.  The  frame  means  is  comprised  of  a  single  wire 
member  having  a  small  circular  portion,  a  helical  portion 
and  a  substantially  straight  portion.  The  straight  portion 
may  have  a  small  wire  attached  thereto,  in  order  to  secure 
the  cylindrical  member  in  place  when  the  member  posi- 
tioned  within  the  helical  portion  of  the  frame  means.  The  arc 
tube  is  electrically  coupled  to  the  frame  means  and  is  con- 
centric  to  the  cylindrical  member. 



TECHNICAL  F I E L D  

The  p r e s e n t   i n v e n t i o n   r e l a t e s ,   in   g e n e r a l .   to   m e t a l   h a l i d e  

d i s c h a r g e   l a m p s   and  more   p a r t i c u l a r l y   to   m e t a l   h a l i d e   d i s c h a r g e  

l a m p s   c o n f i g u r e d   to   p r e v e n t   b r e a k a g e   of  t h e   l a m p ' s   o u t e r  

e n v e l o p e   by  r e d u c i n g   s h a r d   d i s p e r s i o n   u p o n   an  a r c   t u b e   f r a c t u r e .  

BACKGROUND  OF  THE  INVENTION 

The  h i g h   p r e s s u r e   d i s c h a r g e   l a m p s   of  t h e   i n v e n t i o n   o p e r a t e  

by  v a p o r i z i n g   m e r c u r y   and  s e l e c t e d   m e t a l   h a l i d e s   and   o f t e n   a r e  

s i m p l y   c a l l e d   m e t a l   h a l i d e   l a m p s .   H i g h   w a t t a g e   m e t a l   h a l i d e  

l a m p s   w h i c h   a c h i e v e   r e l a t i v e l y   h i g h   e f f i c a c y   a r e   known  in   t h e  

a r t .   H o w e v e r ,   t h e s e   h i g h   w a t t a g e   l a m p s   a r e   t o o   l a r g e   f o r  

g e n e r a l   i l l u m i n a t i n g   p u r p o s e s   i n  a   home  or  t h e   l i k e .  

I n t e r m e d i a t e   w a t t a g e   m e t a l   h a l i d e   l a m p s   w h i c h   c a n   be  u s e d   f o r  

some  g e n e r a l   i l l u m i n a t i n g   p u r p o s e s   a r e   known  b u t   t h e i r   e f f i c a c y  

i s   low  when   c o m p a r e d   w i t h   l a m p s   of  l a r g e   s i z e s .  

T h r o u g h   t h e   r e c e n t   d e v e l o p m e n t   of  m i n i a t u r e   a r c   t u b e s ,   l a m p  

d e s i g n e r s   h a v e   b e e n   a b l e   to   a c h i e v e   a c c e p t a b l e   e f f i c a c i e s   i n  

s m a l l e r   s i z e s   of  m e t a l   h a l i d e   d i s c h a r g e   l a m p s   to   j u s t i f y   i t s  

u s e   as  a  r e p l a c e m e n t   f o r   t h e   s t a n d a r d   i n c a n d e s c e n t   l a m p .  

H o w e v e r ,   t h e   r e m o t e   p o s s i b i l i t y   of  a  m i n o r   d i s p e r s i o n   of  g l a s s  

s h a r d s   r e s u l t i n g   f r o m   a  f r a c t u r e   of  t h e   p r e s s u r i z e d  

l i g h t - s o u r c e   c a p s u l e   ( e . g . ,   a r c   t u b e )   c o n t a i n e d   w i t h i n   t h e   l a m p  

i s   a  s u b s t a n t i a l   i m p e d i m e n t   in   t h e   p a t h   of  d e v e l o p i n g   a  

f e a s i b l e   r e p l a c e m e n t   in   t h e   i n d u s t r i a l   or  c o m m e r c i a l   m a r k e t .  

A l t h o u g h   o c c u r r e n c e   of  s u c h   a  f r a c t u r e   i s   r a r e ,   n e v e r t h e l e s s .  



i t   c o u l d   p r e s e n t   a  s a f e t y   h a z a r d   t o   a  p e r s o n   or  o b j e c t   i n   t h e  

i m m e d i a t e   v i c i n i t y   of  t h e   l a m p   ( i . e . ,   f o o d   p r e p a r a t i o n ) .  

T h e r e f o r e ,   i t   w o u l d   be  d e s i r a b l e   t o  d e v i s e   a  s i m p l e   m e t h o d   t h a t  

w o u l d   a l l o w   f o r   t h e   s a f e   u s e   of   s u c h   a  lamp  in   an  o p e n  
f i x t u r e .   An  a r c   d i s c h a r g e   l a m p   w h i c h   s u b s t a n t i a l l y   e l i m i n a t e s  

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

l i g h t - s o u r c e   c a p s u l e   w o u l d   c o n s t i t u t e   an  a d v a n c e m e n t   in   t h e  

a r t .  

M e t h o d s   h a v e   b e e n   s u g g e s t e d   t o   i m p r o v e   t h e   a b i l i t y   o f  

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

f r a c t u r e   of  t h e   i n n e r   l i g h t - s o u r c e   c a p s u l e .   In  one  e x a m p l e ,  

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

e n v e l o p e   t h r o u g h   t h e   u s e   of   a  c y l i n d r i c a l   body   d i s p o s e d   a b o u t  

t h e   a r c   t u b e .   U . S .   P a t e n t   4 . 2 8 1 . 2 7 4 .   i s s u e d   J u l y   28 ,   1981  t o  

B e c h a r d   e t   a l .   The  p r o b l e m   w i t h  t h e   a r r a n g e m e n t   d e s c r i b e d   i n  

B e c h a r d   e t   a l   i s   t h a t   t h e   s t r u c t u r e   f o r   m o u n t i n g   b o t h   t h e   a r c  

t u b e   and  t h e   p a r t i c u l a r   c y l i n d r i c a l   body   i s  c o m p l e x   a n d  

r e q u i r e s   w e l d i n g   s e v e r a l   p a r t s   t o g e t h e r .   T h i s   l e a d s   t o  

i n c r e a s e d   c o s t   and  m a n u f a c t u r i n g   d i f f i c u l t i e s   d u r i n g   t h e  

p r o c e s s   of   m a k i n g   s u c h   a  l a m p .  

I t   i s   b e l i e v e d ,   t h e r e f o r e ,   t h a t   an  e l e c t r i c   l amp  t h a t  

p r o v i d e s   f o r   a  s i m p l e   and  i n e x p e n s i v e   means   f o r   m o u n t i n g   an  a r c  

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

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

t h e   p r i o r   a r t   d e v i c e s   m e n t i o n e d   a b o v e ,   w o u l d   c o n s t i t u t e   a  

s i g n i f i c a n t   a d v a n c e m e n t   i n   t h e   a r t .  

DISCLOSURE  OF  THE  INVENTION 

I t   i s ,   t h e r e f o r e ,   a  p r i m a r y   o b j e c t i v e   of  t h i s   i n v e n t i o n   t o  

o v e r c o m e   t h e   d i s a d v a n t a g e s   of  t h e   p r i o r   a r t   d e v i c e s   s u c h   a s  

m e n t i o n e d   a b o v e .  



I t   i s   a n o t h e r   o b j e c t   of   t h i s   i n v e n t i o n   to   p r o v i d e   a n  

e l e c t r i c   l amp  w h i c h   w i l l   s u b s t a n t i a l l y   e l i m i n a t e   t h e  

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

p r e s s u r i z e d   l i g h t - s o u r c e   c a p s u l e   t h a t   i s   s i m p l e   a n d   i n e x p e n s i v e  

to   m a n u f a c t u r e .  

A n o t h e r   o b j e c t   o f   t h i s   i n v e n t i o n   i s   to   p r o v i d e   m e a n s   f o r  

s u p p o r t i n g   a  l i g h t - s o u r c e   c a p s u l e   and  c o n t a i n m e n t   m e a n s   a b o u t  

t h e   c a p s u l e   w h i c h   w i l l   c a u s e   l i t t l e   or  no  l o s s   of   l u m i n o u s  

e f f i c a c y   in   l a m p s   u t i l i z i n g   s u c h   m e a n s .  

In  a c c o r d a n c e   w i t h   one   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n .  

t h e r e   i s   p r o v i d e d   an  i m p r o v e d   m e t a l   h a l i d e   d i s c h a r g e   lamp  o f  

t h e   t y p e   h a v i n g   an  o u t e r   e n v e l o p e ,   a  s t e m   m e m b e r   l o c a t e d   w i t h i n  

t h e   o u t e r   e n v e l o p e   h a v i n g   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  

e x t e n d i n g   t h e r e f r o m   and   a  f r a m e   means   l o c a t e d   w i t h i n   t h e   o u t e r  

e n v e l o p e   and  s u p p o r t e d   by  one  of  t h e   e l e c t r i c a l   c o n d u c t o r s .  

The  lamp  a l s o   i n c l u d e s   an  a r c   t u b e ,   s u p p o r t e d   by  a n d  

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

i n c l u d i n g   a  s o d i u m   h a l i d e .   The  a r c   t u b e   h a s   a  p a i r   o f  

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

end  t h e r e o f   to   p r o v i d e   a  p a i r   of  e l e c t r o d e s   t h e r e i n .   A 

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

s u p p o r t e d   by  t h e   f r a m e   m e a n s   and  s u r r o u n d s   t h e   a r c   t u b e .   T h e  

i m p r o v e m e n t   in   t h e   l a m p   l i e s   w i t h   t h e   f r a m e   m e a n s   w h i c h  

c o m p r i s e s   a  s i n g l e   w i r e   m e m b e r ,   h a v i n g   a  p a r t i c u l a r  

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

f i x e d l y   m a i n t a i n s   t h e   c y l i n d r i c a l   member  a b o u t   t h e   a r c   t u b e .  

The  f r a m e   m e a n s   e x t e n d s   a l o n g   an  a x i s   s u b s t a n t i a l l y   p a r a l l e l   t o  

t h e   l o n g i t u d i n a l   a x i s   of   t h e   l a m p .  



BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  FIGURE  i l l u s t r a t e s   one   e m b o d i m e n t   of   t h e   m e t a l   h a l i d e  

l a m p   made   in   a c c o r d a n c e   w i t h   t h e   t e a c h i n g s   of  t h e   p r e s e n t  
i n v e n t i o n .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

F o r   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t   i n v e n t i o n .  

t o g e t h e r   w i t h   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 ,   a n d  

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   i s   made  to   t h e   f o l l o w i n g  

d i s c l o s u r e   and  a p p e n d e d   c l a i m s   in   c o n j u n c t i o n   w i t h   t h e   a b o v e  

d e s c r i b e d   d r a w i n g .  

As  u s e d   h e r e i n ,   t h e   t e r m   " l i g h t - s o u r c e   c a p s u l e "   d e n o t e s :  

an  a r c   t u b e   of  an  a r c   d i s c h a r g e   l a m p ,   or  any   l i g h t   e m i t t i n g  

c a p s u l e   w i t h i n   t h e   o u t e r   e n v e l o p e   of  t h e   l amp  w h e r e i n   t h e  

l i g h t - s o u r c e   c a p s u l e   o p e r a t e s   a t   a  p r e s s u r e   o t h e r   t h a n  

a t m o s p h e r i c   and  t h e   p o s s i b i l i t y   of  m i n o r   s h a r d   d i s p e r s i o n   u p o n  

f r a c t u r e   of  t h e   l i g h t - s o u r c e   c a p s u l e   e x i s t s .  

R e f e r r i n g   now  t o   t h e   d r a w i n g   w i t h   g r e a t e r   p a r t i c u l a r i t y .  

t h e   FIGURE  s h o w s   a  m e t a l   h a l i d e   l amp   10  made  in   a c c o r d a n c e   w i t h  

t h e   t e a c h i n g s   of  t h e   p r e s e n t   i n v e n t i o n .   M e t a l   h a l i d e   d i s c h a r g e  

l a m p   10  i n c l u d e s   an  e v a c u a t e d   o u t e r   e n v e l o p e   12,   w h i c h   i s  

h e r m e t i c a l l y   s e a l e d   to   a  g l a s s   s t e m   member   14,   and  an  e x t e r n a l  

b a s e   16 .   B a s e   16  i s   f o r m e d   f o r   e a s y   c o n n e c t i o n   to   a n  

e l e c t r i c a l   s o u r c e   and   i s   a f f i x e d   t o   t h e   h e r m e t i c a l l y   s e a l e d  

s t e m   member   14  and   o u t e r   e n v e l o p e   12.   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   18  and   20  a r e   s e a l e d   i n t o   and  p a s s   t h r o u g h   s t e m  

m e m b e r   14  and  a r e   e l e c t r i c a l l y   c o n n e c t e d   to   b a s e   16.   e x t e r n a l  

of  o u t e r   e n v e l o p e   12,   to   p r o v i d e   a c c e s s   f o r   e n e r g i z a t i o n   o f  

d i s c h a r g e   lamp  1 0 .  



W i t h i n   e v a c u a t e d   o u t e r   e n v e l o p e   12  and  a f f i x e d   t o  

e l e c t r i c a l   c o n d u c t o r   20  i s   an  e l e c t r i c a l l y   c o n d u c t i v e   f r a m e  

m e a n s   22 .   F r a m e   m e a n s   22  e x t e n d s   a l o n g   an  a x i s   s u b s t a n t i a l l y  

p a r a l l e l   t o   t h e   l o n g i t u d i n a l   a x i s   of  d i s c h a r g e   l amp  10  a n d  

i n c l u d e s   a  c i r c u l a r   p o r t i o n   24,   in   o p e r a t i v e   c o n t a c t   w i t h   a n  

u p p e r m o s t   p o r t i o n   23  of   o u t e r   e n v e l o p e   12.  a  h e l i c a l   p o r t i o n   2 5  

and   a  s u b s t a n t i a l l y   s t r a i g h t   p o r t i o n   26.   C i r c u l a r   p o r t i o n   2 4 ,  

in   c o n j u n c t i o n   w i t h   t h e   u p p e r m o s t   p o r t i o n   23,   and  s t e m   m e m b e r  

14  s e r v e   t h e   d u a l   f u n c t i o n   of  m a i n t a i n i n g   f r a m e   m e a n s   22  i n  

p r o p e r   a l i g n m e n t   and   r e s i s t i n g   d e f o r m a t i o n   due   to   e x t e r n a l  

s h o c k   t o   d i s c h a r g e   l amp   1 0 .  

D i s p o s e d   w i t h i n   o u t e r   e n v e l o p e   12  i s   a  c y l i n d r i c a l   m e m b e r  

36,   w h i c h   may  be  in   t h e   f o r m   of  a  q u a r t z   s l e e v e   or  s h i e l d ,  

w h i c h   i s   s u p p o r t e d   by  f r a m e   m e a n s  2 2 .   A l s o   s u p p o r t e d   by  f r a m e  

m e a n s   22  and  c o n t a i n e d   w i t h i n   q u a r t z   s h i e l d   36  i s   an  a r c   t u b e  

28.   Arc   t u b e   28  h a s   a  c h e m i c a l   f i l l   i n c l u d i n g   a  s o d i u m   h a l i d e  

and  e l e c t r o d e s   29  and   3 0 - a t   one  end  t h e r e o f .   M o r e o v e r ,  

e l e c t r o d e   29  i s   m e c h a n i c a l l y   and  e l e c t r i c a l l y   c o n n e c t e d   t o  

f r a m e   m e a n s   22  t h r o u g h   an  e l e c t r i c a l   l e a d   32  w h i l e   e l e c t r o d e   3 0  

i s   a f f i x e d   to   an  e l e c t r i c a l   l e a d   34  w h i c h   p a s s e s   a b o v e   a  

p o r t i o n   of  c y l i n d r i c a l   member   36  and  i s   e l e c t r i c a l l y   a n d  

m e c h a n i c a l l y   c o n n e c t e d   to   e l e c t r i c a l   c o n n e c t o r   18  by  a  

c o n n e c t o r   w i r e   40 .   W i r e   40  i s   p r e f e r a b l y   made  of  m o l y b d e n u m .  

C y l i n d r i c a l   member   36  i s   l o c a t e d   w i t h i n   and  i s   s u p p o r t e d   b y  

h e l i c a l   p o r t i o n   25  of  f r a m e   means   22.  C y l i n d r i c a l   member   36  i s  

s e c u r e d   i n   f r a m e   m e a n s   22  by  a  bend   21  and  a  s m a l l   n i c k e l   w i r e  

38  w h i c h   i s   w e l d e d   to   t h e   u p p e r   m o s t   p a r t   of  s a i d   s t r a i g h t  

p o r t i o n   26  of  f r a m e   m e a n s   22.   A  s m a l l   k i n k   or  b e n d   in   t h e  

u p p e r m o s t   p a r t   of  s t r a i g h t   p o r t i o n   26  may  be  s u b s t i t u t e d   f o r  

w i r e   38  i n   s e c u r i n g   c y l i n d r i c a l   member   36  in   p o s i t i o n .  

The  p u r p o s e   of   t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a  s i m p l e  

and  i n e x p e n s i v e   m e a n s   f o r   m a i n t a i n i n g   t h e   c y l i n d r i c a l   m e m b e r  



a b o u t   t h e   a r c   t u b e   and  m o u n t i n g   t h e   a r c   t u b e   w i t h i n   t h e   l a m p  
w i t h o u t   b o t h   a  r e d u c t i o n   in   l amp  p e r f o r m a n c e   and   d a m a g e   to   t h e  

o u t e r   e n v e l o p e .   T h r e e   c o n d i t i o n s   h a d  t o   be  met   i n   o r d e r   t o  

a r r i v e   a t   a  s o l u t i o n   to   t h e   a f o r e m e n t i o n e d   p r o b l e m .   F i r s t l y ,  

t h e   p a r t i c u l a r   c y l i n d r i c a l   member   t o   be  u s e d ,   w h i c h   i s   a  

t r a n s p a r e n t   s h i e l d   or  q u a r t z   t u b e ,   had   t o   be  s e c u r e l y   h e l d   i n  

p l a c e   i n   s u c h   a  m a n n e r   so  t h a t   i t   d i d   n o t   come  i n   c o n t a c t   w i t h  

t h e   a r c   t u b e .   S e c o n d l y ,   p r o p e r   d i s t a n c e s   had  to   be  m a i n t a i n e d  

b e t w e e n   t h e   e l e c t r i c a l   c o n d u c t o r s   of  o p p o s i t e   e l e c t r i c a l  

p o t e n t i a l .   T h i r d l y ,   t h e   a r c   t u b e   and   t h e   c y l i n d r i c a l   m e m b e r  

had   t o   be  h e l d   s e c u r e l y   in   t h e i r   p r o p e r   p o s i t i o n s   d u r i n g  

r e g u l a r   h a n d l i n g .   Any  b r e a c h   of  t h e   a b o v e   c o n d i t i o n s   w o u l d  

h a v e   r e d u c e d   lamp  p e r f o r m a n c e ,   s h o r t e n e d   l amp  l i f e   and  w o u l d  

n o t   h a v e   p r o v i d e d   a  p e r m a n e n t   s o l u t i o n   to   p r e v e n t i n g   o u t e r  

e n v e l o p e   d a m a g e   due  to   an  a r c   t u b e   f r a c t u r e .  

In   t h e   p r e s e n t   i n v e n t i o n   t h e   s o l u t i o n   to   t h e   a f o r e m e n t i o n e d  

p r o b l e m   was   a  c y l i n d r i c a l   member   36  p o s i t i o n e d   a b o u t   a r c   t u b e  

28 ,   i n   t h e   f o r m   of  q u a r t z   s h i e l d ,   i n   c o n j u n c t i o n   w i t h   f r a m e  

m e a n s   22  w i t h i n   o u t e r   e n v e l o p e   12.   A  s i n g l e   w i r e   member   i s  

u s e d   t o   f o r m   f r a m e   means   22,   t h e r e b y   e l i m i n a t i n g   t h e   n e e d   f o r  

w e l d i n g   t o g e t h e r   s e v e r a l   w i r e s   i n   o r d e r   t o   f o r m   t h e   f r a m e  

s t r u c t u r e   t h a t   s u p p o r t s   q u a r t z   s h i e l d   36  and  a r c   t u b e   2 8  

i t s e l f .   As  i l l u s t r a t e d   in   t h e   FIGURE,   a r c   t u b e   28  i s   p a r a l l e l  

and  s u b s t a n t i a l l y   c o n c e n t r i c   to   b o t h   q u a r t z   s h i e l d   36  a n d  

h e l i c a l   p o r t i o n   25  of  f r a m e   m e a n s   22 .   L e a d   32  i s   e l e c t r i c a l l y  

c o u p l e d   t o   f r a m e   means   22  and  l e a d   34  i s   e l e c t r i c a l l y   c o u p l e d  

to   c o n d u c t o r   18,   in   s t e m   member   14 ,   by  c o n n e c t o r   w i r e   4 0 .  

In   one   p a r t i c u l a r   e m b o d i m e n t .   a  4 0 - w a t t   l amp  r e q u i r e d   t h e  

u s e   of   a  q u a r t z   s h i e l d   w h i c h   had  a  w a l l   t h i c k n e s s   of  a b o u t   o n e  

m i l l i m e t e r   in   o r d e r   to   p r e v e n t   t h e   d i s p e r s i o n   of  s h a r d s   a n d  

u l t i m a t e   b r e a k a g e   of  t h e   o u t e r   e n v e l o p e .   The  f r a m e   means   w a s  

p a r t i a l l y   f o r m e d   in   a  h e l i x   in   o r d e r   to   a l l o w   t h e   q u a r t z   s h i e l d  



t o   be  i n s e r t e d   f r e e l y   and   p u s h e d   up  to   t o u c h   t h e   b e n d   i n   t h e  

f r a m e   m e a n s   ( s e e   t h e   F I G U R E ) .   The  l e n g t h   of  t h e   f r a m e   m e a n s  

was  a b o u t   95  m i l l i m e t e r s   (mm).  The  h e l i c a l   p o r t i o n   was  a b o u t  

30  mm  i n   l e n g t h   and  had  an  a v e r a g e   d i a m e t e r   of  a b o u t   20  m m .   I n  

a d d i t i o n ,   t h e   l e n g t h   of  t h e   q u a r t z   s h i e l d   was  a b o u t   38  mm  a n d  

t h e   d i a m e t e r   was  a b o u t   19  mm. 

In   l a b o r a t o r y   t e s t s   of  t h e   4 0 - w a t t   m e t a l   h a l i d e   l a m p ,  

p u r p o s e l y   i n d u c e d   f r a c t u r e s   of  a r c   t u b e   2 8 i n   t h e   l a m p s   p r o v e d  

t h a t   q u a r t z   s h i e l d   36,   w i t h   t h e   one  m i l l i m e t e r   w a l l   t h i c k n e s s .  

was  s u f f i c i e n t   to  p r e v e n t   g l a s s   s h a r d s   f r o m   d a m a g i n g   o u t e r  

e n v e l o p e   12.  C y l i n d r i c a l   member   36  may  a l s o   be  made  of  o t h e r  

m a t e r i a l s   s u i t a b l e   f o r   w i t h s t a n d i n g   s h a r d   i m p a c t   ( i . e . ,   h a r d  

g l a s s ) .   A d d i t i o n a l   t e s t i n g   s h o w e d   t h a t   t h e   u s e   of  q u a r t z  

t u b i n g   and  t h e   h e l i c a l   f r a m e   had  a  n e g l i g i b l e   e f f e c t   on  l a m p  

p e r f o r m a n c e   and  lamp  l i f e .   O t h e r   s i m i l a r   t y p e   l a m p s   c a n   b e  

made  s h a r d - d i s p e r s i o n - p r o o f   by  v a r y i n g   t h e   d i a m e t e r   of  t h e  

h e l i c a l   f r a m e  a n d   t h e   t h i c k n e s s   of  t h e   q u a r t z   s h i e l d .  

T h u s .   t h e r e   has   b e e n   shown  and  d e s c r i b e d   an  i m p r o v e d   m e t a l  

h a l i d e   l amp  t h a t   p r o v i d e s   f r a m e   m e a n s   t h e r e i n   f o r   m o u n t i n g   a n  

a r c   t u b e   and  f i x e d l y   m a i n t a i n i n g   a  c y l i n d r i c a l   member   a b o u t   t h e  

a r c   t u b e   w h i c h   w i l l   p r e v e n t   s h a r d   d i s p e r s i o n   u p o n   a  f r a c t u r e   o f  

t h e   a r c   t u b e   i t s e l f .   More  p a r t i c u l a r l y ,   f r a m e   m e a n s   i s  

p r o v i d e d   in   t h e   f o r m   of  a  s i n g l e   w i r e   m e m b e r ,   w h i c h   i s   p a r a l l e l  

t o   t h e   l o n g i t u d i n a l   a x i s   of  t h e   l a m p ,   t h a t   w i l l   s e r v e   t o  

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

t u b e .   t h e r e b y   s i m p l i f y i n g   and  l o w e r i n g   t h e   c o s t   of  m a k i n g   s u c h  

a  l a m p .  

W h i l e   t h e r e   h a v e   b e e n   s h o w n   w h a t   a r e   a t   p r e s e n t   to   be  t h e  

p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   i t   w i l l   be  a p p a r e n t   t o  

t h o s e   s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s   c h a n g e s   and  m o d i f i c a t i o n s  

c a n   be  made  h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e   of  t h e  

i n v e n t i o n   as  d e f i n e d   in   t h e   a p p e n d e d   c l a i m s .  



1.  An  i m p r o v e d   m e t a l   h a l i d e   d i s c h a r g e   l a m p   of  t h e   t y p e  

h a v i n g   an  o u t e r   e n v e l o p e ,   a  s t e m   member   l o c a t e d   w i t h i n   s a i d  

o u t e r   e n v e l o p e   h a v i n g   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   e x t e n d i n g  

t h e r e f r o m ,   f r a m e   m e a n s   l o c a t e d   w i t h i n   s a i d   o u t e r   e n v e l o p e   a n d  

s u p p o r t e d   by  one  of  s a i d   e l e c t r i c a l   c o n d u c t o r s ,   an  a r c   t u b e  

s u p p o r t e d   by  and  e l e c t r i c a l l y   c o u p l e d   to   s a i d   f r a m e   m e a n s  

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

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

t h r o u g h   a t   l e a s t   one  end  t h e r e o f   to   p r o v i d e   a  p a i r   o f  

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

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

w h e r e i n   s a i d   f r a m e   m e a n s   c o m p r i s e s :  

a  s i n g l e   w i r e   m e m b e r ,   h a v i n g   a  p a r t i c u l a r   c o n f i g u r a t i o n .  

w h i c h   s u p p o r t s   s a i d   a r c   t u b e   w i t h i n   s a i d   l amp  and   f i x e d l y  

m a i n t a i n s   s a i d   c y l i n d r i c a l   member   a b o u t   s a i d   a r c   t u b e ,   s a i d  

f r a m e   m e a n s   e x t e n d i n g   a l o n g   an  a x i s   s u b s t a n t i a l l y   p a r a l l e l   t o  

t h e   l o n g i t u d i n a l   a x i s   of  s a i d   l a m p .  

2.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   1  w h e r e i n   s a i d  

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

c i r c u l a r   p o r t i o n .   a  h e l i c a l   p o r t i o n   and  a  s u b s t a n t i a l l y  

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

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

h a v i n g   means   f o r   s e c u r i n g   s a i d   c y l i n d r i c a l   member   in   p o s i t i o n .  

3.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   2  w h e r e i n   s a i d   m e a n s  

f o r   s e c u r i n g   s a i d   c y l i n d r i c a l   member   i n c l u d e s   a  s m a l l   w i r e  

w e l d e d   to  s a i d   s t r a i g h t   p o r t i o n   of  s a i d   f r a m e   m e a n s .  



4.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   1  w h e r e i n   s a i d  

c y l i n d r i c a l   member   i s   a  q u a r t z   s l e e v e   t h a t   p r e v e n t s   s h a r d  

d i s p e r s i o n   u p o n   a  f r a c t u r e   of  s a i d   a r c   t u b e .  

5.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m  4   w h e r e i n   s a i d  

q u a r t z   s h i e l d   has   a  w a l l   t h i c k n e s s   of  a b o u t   1  m i l l i m e t e r   f o r   a  

4 0 - w a t t   l a m p .  

6.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   4  w h e r e i n   s a i d   a r c  

t u b e   i s   p a r a l l e l   and  s u b s t a n t i a l l y   c o n c e n t r i c   to   s a i d   q u a r t z  

s h i e l d   and  s a i d   h e l i c a l   p o r t i o n   of  s a i d   f r a m e   m e a n s ,   one  o f  

s a i d   e l e c t r i c a l   l e a d s   of  s a i d   a r c   t u b e   i s   e l e c t r i c a l l y   c o u p l e d  

to   s a i d   f r a m e   m e a n s   and   o t h e r   of  s a i d   e l e c t r i c a l   l e a d s   i s  

e l e c t r i c a l l y   c o u p l e d   to   an  e l e c t r i c a l   c o n d u c t o r   i n   s a i d   s t e m  

m e m b e r   by  a  c o n n e c t o r   w i r e .  

7.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   3  w h e r e i n   s a i d   s m a l l  

w i r e   i s   made  of  n i c k e l .  

8.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   6  w h e r e i n   s a i d  

c o n n e c t o r  w i r e   i s   made  of  m o l y b d e n u m .  

9.  The  i m p r o v e m e n t   a c c o r d i n g   to   C l a i m   1  w h e r e i n   s a i d  

c y l i n d r i c a l   member   i s   a  h a r d g l a s s   s l e e v e .  
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