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©  A  discharge  lamp. 
There  is  provided  a  short  arc type  rare  gas  discharge  lamp 

which  operates  on  a  large  current  and  in  which  a  heat  radiat- 
ing  member  9  is  firmly  mounted  on  a  current  supply  rod  1 
between  a  small-diametered  portion  7'  of  a  stem  7  and  a  glass 
bead  portion  5,  in  order to  lower  the  temperature  of the  glass 
bead  portion  5,  thereby  to  prevent  breakage  of the  glass  bead 
portion  5  when  the  length  of the  discharge  lamp  is  small  or  is 
reduced. 



T h e  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  d i s c h a r g e  

l amp ,   and   more  p a r t i c u l a r l y ,   b u t   no t   e x c l u s i v e l y ,   t o  

a  s h o r t   a r c   t y p e   r a r e   gas   d i s c h a r g e   lamp  w h i c h   o p e r a t e s  

on  a  r e l a t i v e l y   l a r g e   c u r r e n t .  

C o n v e n t i o n a l   d i s c h a r g e   l amps   of  t h i s   a f o r e s a i d  

t y p e   w e r e   i n t r o d u c e d   f o r m e r l y ,   f o r   e x a m p l e ,   in   J a p a n e s e  

U t i l i t y   Mode l   P u b l i c a t i o n   No.  2 2 2 3 1 / 6 1 ,   and  m o r e  

r e c e n t l y   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  2 6 0 7 4 / 7 8 .  

F i g .   1  i l l u s t r a t e s   t h e   g e n e r a l   a r r a n g e m e n t   of  an  e x a m p l e  

of  t h i s   t y p e   of  d i s c h a r g e   l a m p .   An  e l e c t r o d e   2  i s  

a t t a c h e d   to   t h e   i n n e r   end   of  a  c u r r e n t   s u p p l y   r o d   1,  t h e  

o u t e r   end   of  w h i c h   i s   c o n n e c t e d   to  a  c y l i n d r i c a l   m e t a l  

b a s e   4  t h r o u g h   an  i n t e r m e d i a t e   l e a d   3.  A  s e a l i n g   s t r u c t u r e  

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

p o r t i o n   5  p r o v i d e d   on  t h e   s u r f a c e   of  t h e   c u r r e n t   s u p p l y  

rod   1,  a  g r a d e d   s e a l   g l a s s   p o r t i o n   6  and  a  s t e m   7.  I n  

o r d e r   t o   s u p p o r t   t h e   h e a v y   e l e c t r o d e   2,  a  p o r t i o n   of  t h e  

s t e m   7  i s   d rawn  i n t o   a  s m a l l - d i a m e t e r e d   p o r t i o n   7 ' .   T h e  

c u r r e n t   s u p p l y   r o d   1  and  t h e   e l e c t r o d e   2  a r e   s u p p o r t e d   b y  

t h e   g l a s s   b e a d   p o r t i o n   5  and  t h e   s m a l l - d i a m e t e r e d   p o r t i o n  

7 ' .   In  F i g u r e   1  ( a n d   2  and  3)  t h e   s m a l l - d i a m e t e r e d   p o r t i o n  

7'  of  t h e   s t e m   7,  and  t h e   a d j a c e n t   p o r t i o n   of  t h e   c u r r e n t  

s u p p l y   r o d   1,  a r e   shown  f o r   t h e   s a k e   of  c l a r i t y   to   b e  

l a r g e l y   s p a c e d   a p a r t .   In  p r a c t i c e ,   h o w e v e r  t h e y   a re   m a i n -  

t a i n e d   i n   v e r y   c l o s e l y   s p a c e d   r e l a t i o n   and  in   l o o s e   c o n t a c t  

w i t h   e a c h   o t h e r .   In  t h i s   way  t h e   c u r r e n t   s u p p l y   rod   1 

may  t h e r m a l l y   e x p a n d   r e l a t i v e l y   f r e e l y )   w h i l s t   a t   t h e   s a m e  
t ime   b e i n g   s u p p o r t e d .  



The  s m a l l - d i a m e t e r e d   p o r t i o n   7'  i s   f o r m e d   b y  

d r a w i n g   t h e   s t e m   7  a f t e r   h e a t i n g   i t   by  m e a n s   of  a  

b u r n e r .   In  t h i s   c a s e ,   a  s p a c e   8  i s   p r o v i d e d . i n   t h e   s t e m  

7  b e t w e e n  t h e   s m a l l - d i a m e t e r e d   p o r t i o n   7'  and  t h e   g l a s s  

b e a d   p o r t i o n   5  so  as  n o t   t o   e x e r t   a  b a d   t h e r m a l   i n f l u e n c e  

on  t h e   l a t t e r .   D u r i n g   o p e r a t i o n   of   t h e   d i s c h a r g e   l a m p ,  

t h e   c u r r e n t   s u p p l y   r o d   1  i s   h e a t e d   b y  J o u l e   h e a t   o r  

t h e   l i k e ,   r e s u l t i n g   i n  t h e   g l a s s   b e a d   p o r t i o n   5  b e i n g  

a l s o   h e a t e d .  

I f   one  w i s h e s   t o   r e d u c e   or   k e e p   s h o r t   t h e   l e n g t h  

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

i m p o r t a n t   how  t h e   t e m p e r a t u r e   of  t h e   t h e r m a l l y   w e a k  

g l a s s   b e a d   p o r t i o n   5  i s   l o w e r e d .   I t   i s   g e n e r a l   p r a c t i c e  

in  t h e   p r i o r   a r t   t o   i n c r e a s e   t h e   d i s t a n c e   L  b e t w e e n   t h e  

g l a s s   b e a d   p o r t i o n   5  and  t h e   e l e c t r o d e   2,  w h i c h   of  c o u r s e  

d e f e a t s   t h e   i n i t i a l   o b j e c t   of  r e d u c i n g   or   k e e p i n g   s h o r t  

t h e   l e n g t h   of  t h e   l a m p .   A l t e r n a t i v e l y ,   one  may  p r o v i d e  

a  r a d i a t i n g   h o l e   in   t h e   b a s e   4  or  e m p l o y   an  a d h e s i v e  

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

b a s e   4  to   t h e   s t e m . 7 . H o w e v e r ,   none   of  s u c h   c o n v e n t i o n a l  

m e t h o d s   i s   s a t i s f a c t o r y .  

A c c o r d i n g   to   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   a  d i s c h a r g e   lamp  in   w h i c h   a  h e a t - r a d i a t o r   m e m b e r  

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

d i a m e t e r e d   p o r t i o n   of   a  s t e m   and  a  b e a d   p o r t i o n .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  s h o r t   a r c   t y p e   r a r e   gas   d i s c h a r g e   lamp  w h i c h  

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

i t s   g l a s s   b e a d   p o r t i o n   w h i l s t   a t   t h e   same  t i m e   p e r m i t t i n g  

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

e l e c t r o d e   to   be  r e d u c e d   or  k e p t   s h o r t .  

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

to   show  how  i t   may  be  p u t   i n t o   p r a c t i c e ,   r e f e r e n c e   w i l l  

now  be  made  by  way  of  e x a m p l e   t o   t h e   a c c o m p a n y i n g   d r a w i n g  

in   w h i c h :  

F i g .   1  i s   a  s e c t i o n a l   v i e w   s h o w i n g   t h e   p r i n c i p a l  

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



F i g .   2  i s   a  s e c t i o n a l   v i ew   i l l u s t r a t i n g   t h e  

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

a c c o r d i n g   to   t h e  p r e s e n t   i n v e n t i o n ;   a n d  

F i g .   3  i s   a  s e c t i o n a l   v i e w   i l l u s t r a t i n g   t h e  

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

i n v e n t i o n .  

F i g .   1  b a s e   a l r e a d y   b e e n   d e s c r i b e d   in  d e t a i l .  

F i g .   2  i s   e x p l a n a t o r y   of  an  e m b o d i m e n t   of  t h e  

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

w i t h   t h e   p r i o r   a r t   e m b o d i m e n t   of  F i g .   1,  R e f e r e n c e  

n u m e r a l   9  i n d i c a t e s   a  t u n g s t e n   w i r e  c l o s e l y   wound  i n  

two  l a y e r s   on  t h e   c u r r e n t   s u p p l y   r o d   1  b e t w e e n   t h e  

g l a s s   b e a d   p o r t i o n   5  and  t h e   s m a l l - d i a m e t e r e d   p o r t i o n  

7'  of  t h e   s t e m  7 .  

F i g .   3  i s   e x p l a n a t o r y   of  a n o t h e r   e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n .   R e f e r e n c e   n u m e r a l   10  d e s i g n a t e s  

a  c y l i n d r i c a l   m e t a l   member   f i r m l y   f i x e d   on  t h e   c u r r e n t  

s u p p l y   r o d   1  b e t w e e n   t h e   g l a s s   b e a d   p o r t i o n   5  and  t h e  

s m a l l - d i a m e t e r e d   p o r t i o n   7 ' .   The  c y l i n d r i c a l   m e t a l  

member   10  has   f o r m e d   on  t h e   o u t e r   p e r i p h e r a l   s u r f a c e  

t h e r e o f   d i s c - s h a p e d   r a d i a t i o n   f i n s   1 0 ' .  

In  e i t h e r   c a s e ,   h e a t   c o n v e y e d   to   t h e   t u n g s t e n  

w i r e   9  or  t h e   r a d i a t i o n   f i n s   10'  i s   e f f e c t i v e l y   r a d i a t e d  

in   t h e   s p a c e   8.  For   e x a m p l e ,   in   t h e   c a s e   o f  a  x e n o n  

s h o r t   a r c   lamp  w i t h   a  r a t e d   p o w e r   c o n s u m p t i o n   of  2  Kw, 

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

l o w e r e d   a b o u t   60oC.   The  t e m p e r a t u r e   m e a s u r e m e n t   p o i n t  

i s   i n d i c a t e d   by  P .  

As  a p p l i e d   s p e c i f i c a l l y   to   t h e   i l l u s t r a t e d  

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

t e m p e r a t u r e   of  t h e   g l a s s   b e a d   p o r t i o n   5  by  m a k i n g  

p o s i t i v e   use   of  t h e   s p a c e   8  w h i c h   i s   f o r m e d   in  t h e  

v i c i n i t y   of  t h e   g l a s s   b e a d   p o r t i o n   5,  and  by  m o u n t i n g  

a  r a d i a t i n g   member  9  or  10"  on  t h e   c u r r e n t   s u p p l y   r o d  

1  b e t w e e n   t h e  g l a s s   b e a d   p o r t i o n   5  and  t h e   s m a l l - d i a m e t e r e d  

p o r t i o n   7'  of  t h e   s t e m   7.  As  a  r e s u l t   of  t h i s ,   t h e r e  

may  be  p r o v i d e d   a  d i s c h a r g e   lamp  in  w h i c h   t h e   d i s t a n c e  

L  b e t w e e n   t he   e l e c t r o d e   2  and  t h e   g l a s s   b e a d   p o r t i o n   5 



may  be  s m a l l e r   t h a n   in   a  p r i o r   a r t   d i s c h a r g e   l a m p .   I n  

t h e   p r e s e n t l y   i l l u s t r a t e d   e m b o d i m e n t s ,   L  i s   d r a w n   e q u a l  

in   a l l   c a s e s   m e r e l y   f o r   c o n v e n i e n c e .  

F u r t h e r m o r e ,   s i n c e   t h e   r a d i a t i n g   member   9 

or  10'  i s   d i s p o s e d   in   s p a c e   8  w h i c h   h a s   n o t   b e e n   u t i l i z e d  

in  t he   p a s t ,   t h e   o v e r a l l   l e n g t h   of  t h e   l amp  may  be  r e d u c e d  

or  k e p t   s h o r t   w i t h   p r a c t i c a l l y   no  n e c e s s i t y   of   c h a n g i n g  

t h e   e x t e r n a l   a p p e a r a n c e   and  t h e   s h a p e   o f   t h e   l a m p .  

A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   may  be  of  g r e a t  

u t i l i t y   in   p r a c t i c a l   u s e .  

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

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

t h e   s c o p e   of   t h e   n o v e l   c o n c e p t s   of  t h i s   i n v e n t i o n   a s  

d e f i n e d   by  t h e   f o l l o w i n g   c l a i m s .  



1.  A  d i s c h a r g e   lamp  in   w h i c h   a  h e a t - r a d i a t o r  

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

s m a l l - d i a m e t e r e d   p o r t i o n   of  a  s t e m   and  a  b e a d   p o r t i o n .  

2.  A  d i s c h a r g e   l amp  a c c o r d i n g   t o   c l a i m   1,  w h e r e i n  

t h e   h e a t - r a d i a t o r   member   i s   a  m e t a l   member   w h i c h   i s  

wound   on  t he   c u r r e n t   s u p p l y   r o d   in   t h e   m a n n e r   o f  

a  c o i l .  

3 .  A   d i s c h a r g e   lamp  a c c o r d i n g   t o   c l a i m   1,  w h e r e i n  

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

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

4.  A  d i s c h a r g e   lamp  a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m ,   w h e r e i n   s a i d   b e a d   i s   a  g l a s s   b e a d .  

5.  A  d i s c h a r g e   lamp  a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   w h i c h   i s   a  s h o r t   a r c   t y p e   r a r e   gas   d i s c h a r g e   l a m p .  
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