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@  Electrical  high-pressure  metal  vapour  discharge  lamp. 

The  invention  relates  to  an  electrical  high-pressure 
metal  vapour  discharge  lamp  provided  with  a  discharge 
tube  (1)  containing  sodium  and  mercury  as  well  as  xenon. 
In  the  operating  condition  of  the  lamp  the  xenon  pressure 
in  the  discharge  tube  is  approximately  1600  torr. 

In  accordance  with  the  invention  the  discharge  tube 
(1)  is  provided  with  a  narrow  external  strip-shaped  coating 
(20)  extending  along  substantially  the  entire  length  of 
the  discharge  tube.  This  strip-shaped  coating  consists  of 

80%  Molybdenum,  10%  A1203  and  10%  CaO  by  volume. 
The  strip-shaped  coating  acts  as  the  starting  electrode  of 

the  discharge  tube. 



The  i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l  

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

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

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

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

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

o v e r   at  l e a s t   a  p o r t i o n   of  t he   o u t e r   s u r f a c e   of  t he   w a l l  

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

e l e c t r i c a l l y   c o n d u c t i v e   e l e m e n t a r y   m a t e r i a l   as  w e l l   a s  

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

m a t e r i a l ,   and  in   w h i c h   a t   l e a s t   p a r t   of  t he   f i r s t  

m a t e r i a l   i s   in   d i r e c t   c o n t a c t   w i t h   t he   a l u m i n i u m   o x i d e ,  

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

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

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

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

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

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

i s ,   f o r   e x a m p l e ,   d i s c l o s e d   in   D u t c h   P a t e n t   A p p l i c a t i o n  

no.   ; 3 0 4 8 6 0 .   A  d r a w b a c k   of  t h a t   known  h i g h - p r e s s u r e   m e t a l  

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

of  a  d i s c h a r g e   b e t w e e n   the   ma in   e l e c t r o d e s ,   t he   s t r i p -  

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

e l e c t r o d e   of  t he   d i s c h a r g e   t u b e .   T h i s   r e q u i r e s   a n  

a d d i t i o n a l   e l e c t r i c   f e e d - t h r o u g h   t h r o u g h   t h e   w a l l   o f  

the   d i s c h a r g e   t u b e .  



I t   i s   an  o b j e c t   of  t he   i n v e n t i o n   t o  

p r o v i d e   a  lamp  of  t he   t y p e   d e f i n e d   in   t h e   p r e a m b l e   i n  

w h i c h   the   s t r i p - s h a p e d   w a l l   c o a t i n g ,   p r o v i d e d   on  t h e  

o u t e r   s i d e   of  t h e   d i s c h a r g e   t u b e   w a l l ,   i s   t he   a u x i l i a r y  

e l e c t r o d e   of  the   d i s c h a r g e   t u b e ,   b u t   t h a t   t h i s   a u x i l i a r y  

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

g e n e r a t e d   in   t h e   d i s c h a r g e   t u b e .  

An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  a c c o r d i n g   to  the   i n v e n t i o n   c o m p r i s i n g   a n  

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

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

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

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

o v e r   a t   l e a s t   a  p o r t i o n   of   t he   o u t e r   s u r f a c e   of  t he   d i s -  

c h a r g e   t u b e   w a l l ,   t h i s   c o a t i n g   c o n t a i n i n g   a  f i r s t   e l e c -  

t r i c a l l y   c o n d u c t i v e   e l e m e n t a r y   m a t e r i a l   as  w e l l   as  a  

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

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

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

o x i d e ,   t he   s t r i p - s h a p e d   c o a t i n g   b e i n g   f a s t e n e d   o v e r  

s u b s t a n t i a l l y   i t s   w h o l e   l e n g t h   to  t he   d i s c h a r g e   t u b e   a n d  

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

s t a r t i n g   a  d i s c h a r g e   b e t w e e n   the   m a i n   e l e c t r o d e s ,   i s  

c h a r a c t e r i z e d   in   t h a t   t he   s t r i p - s h a p e d   c o a t i n g   e x t e n d s  

a l o n g   s u b s t a n t i a l l y   t h e   w h o l e   p a t h   b e t w e e n   the   m a i n  

e l e c t r o d e s ,   and   in   t h a t   t h i s   s t r i p - s h a p e d   c o a t i n g   h a s   a  

w i d t h   s m a l l e r   t h a n   0 . 5   mm  o v e r   at   l e a s t   90%  of  i t s   l e n g t h .  

An  a d v a n t a g e   of  t h i s   lamp  i s   t h a t   t h e  

s t r i p - s h a p e d   c o a t i n g   i s   h e r e   an  e x t e r n a l   a u x i l i a r y  

e l e c t r o d e .   The  n a r r o w   w i d t h ,   o v e r   the   g r e a t e r   p o r t i o n  

of  t he   l e n g t h ,   of  t h i s   a u x i l i a r y   e l e c t r o d e   i m p l i e s   t h a t  

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

in  t h e   d i s c h a r g e   t u b e   to  a  v e r y   s m a l l   e x t e n t   o n l y .  

The  s t r i p - s h a p e d   c o a t i n g   may  h a v e   a  w i d t h  

e x c e e d i n g   0 . 5   mm  f o r   a  s h o r t   l e n g t h ,   f o r   e x a m p l e   w h e r e  

t h e r e   i s   a  c o n n e c t i n g   t e r m i n a l   f o r   e l e c t r i c a l l y   c o n n e c t i n g  

t h e   s t r i p - s h a p e d   c o a t i n g   to  t h e   c i r c u i t   of  t he   l a m p .  



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

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

the  i n v e n t i o n   c o n s i s t s ,   f o r   e x a m p l e ,   of  a  s o l i d   m e t a l  

c o n d u c t o r ,   t he   s e c o n d   m a t e r i a l   b e i n g   in  the   f o rm  of  a  

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

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

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

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

c o n s i s t s   f o r   16  to  90%  by  v o l u m e   of  an  e l e m e n t   f rom  t h e  

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

and  the   s e c o n d   m a t e r i a l   of  t he   s t r i p - s h a p e d   c o a t i n g  

c o n s i s t s   of  one  or  more  o x i d e s   w h i c h ,   at   a  t e m p e r a t u r e  

of  1500  K e l v i n ,   h a v e   v a p o u r   p r e s s u r e s   b e l o w   10-6   t o r r .  

An  a d v a n t a g e   of  t h i s   e m b o d i m e n t   i s   t h a t   m o r e  

of  t he   f i r s t   m a t e r i a l   can   be  i n c l u d e d   in   t he   s t r i p - s h a p e d  

c o a t i n g   t h a n   w o u l d   be  p o s s i b l e   in   t he   c a s e   of  a  s o l i d  

s t r i p   on  t h e   d i s c h a r g e   t u b e .   In   a d d i t i o n ,   i t   i s   a  g o o d  

e l e c t r i c a l l y - c o n d u c t i n g   m a t e r i a l .   The  f o l l o w i n g   s h o u l d  

be  n o t e d   by  way  of  e x p l a n a t i o n .   Wi th   the   n a r r o w   w i d t h  

of  n o t   more  t h a n   0 . 5   mm  of  the   s t r i p - s h a p e d   c o a t i n g ,  

a  s u f f i c i e n t l y   low  ohmic   r e s i s t a n c e   t h e r e o f   p e r   r u n n i n g  

c e n t i m e t r e   of  l e n g t h   c a n  -   in   the   c a s e   of  a  s o l i d   m e t a l  -  

o n l y   be  r e a l i s e d   w i t h   a  f a i r l y   t h i c k   l a y e r   of   t h a t   m e t a l .  

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

of  t h a t   m e t a l   to  the   d i s c h a r g e   t u b e   w a l l   w h i c h   m a i n l y  

c o n s i s t s   of  a l u m i n i u m   o x i d e .   T h i s   i s   c a u s e d   by  d i f f e r e n c e s  

in  the   c o e f f i c i e n t s   of  e x p a n s i o n .   By  a l s o   i n c l u d i n g   i n  

t h e   s t r i p - s h a p e d   c o a t i n g   o x i d e s   w h i c h   h a v e   a  low  v a p o u r  

p r e s s u r e   at  1500  K e l v i n ,   a  s u f f i c i e n t l y   low  ohmic   r e -  

s i s t a n c e   of  t he   s t r i p - s h a p e d   c o a t i n g  -   w h i c h   a l s o   r e m a i n s  

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

r e l a t i v e l y   l o w  -   can   be  c o m b i n e d   w i t h   a  p r o p e r   a d h e s i o n  

to  t he   d i s c h a r g e   t u b e   w a l l .  

In  an  i m p r o v e m e n t   of  a  lamp  a c c o r d i n g   t o  

t he   a b o v e - m e n t i o n e d   e m b o d i m e n t ,   t he   f i r s t   m a t e r i a l   o f  

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

f i r s t   m a t e r i a l   b e i n g   u n i f o r m l y   d i s t r i b u t e d   in   t he   s e c o n d  

m a t e r i a l   of  the   s t r i p - s h a p e d   c o a t i n g .   An  a d v a n t a g e   of  t h i s  



i m p r o v e m e n t   i s   t h a t   a  low  d e g r e e   of  e v a p o r a t i o n   can   b e  

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

s t r i p - s h a p e d   c o a t i n g .  

In   a  f u r t h e r   i m p r o v e m e n t   of  t h a t   l a m p  

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

a p p r o x i m a t e l y   80%  M o l y b d e n u m   +  10%  Al2O3  +  10%  CaO.  

Wi th   s u c h   a  s t r i p - s h a p e d   c o a t i n g   i t   i s   p o s s i b l e   to  o b t a i n ,  

n e x t   to  t he   a b o v e - m e n t i o n e d   a d v a n t a g e s   of  a  low  e v a p o r a t i o n  

and  a  h i g h   e l e c t r i c a l   c o n d u c t i v i t y ,   a  v e r y   good   a d h e s i o n  

to  t he   d i s c h a r g e   t u b e   w a l l .  

In   a  f u r t h e r   e m b o d i m e n t   of  a  h i g h - p r e s s u r e  

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

the   f i r s t   m a t e r i a l   of  t he   s t r i p - s h a p e d   c o a t i n g   i s   m o l y b -  

denum  and  the   s e c o n d   m a t e r i a l   i s   t u n g s t e n ,   the   t u n g s t e n  

b e i n g   a p p l i e d   as  a  t op   c o a t i n g   o v e r   t he   m o l y b d e n u m .  

An  a d v a n t a g e   of  t h i s   e m b o d i m e n t   i s   t h a t   t he   s t r i p - s h a p e d  

c o a t i n g   can   be  a p p l i e d   in   a  s i m p l e   m a n n e r   to  t h e   d i s -  

c h a r g e   t u b e .   T h i s   i s   done   by,   f o r   e x a m p l e ,   v a c u u m  

d e p o s i t i o n   or  by  means   of  a  s p u t t e r i n g   t e c h n i q u e ,   f o r  

e x a m p l e   by  m a g n e t r o n   s p u t t e r i n g .  

The  d i s c h a r g e   l a m p  i s ,   f o r   e x a m p l e ,   a  

h i g h - p r e s s u r e   s o d i u m   v a p o u r   d i s c h a r g e   lamp  t he   d i s c h a r g e  

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

x e n o n ,   a t   a  f i l l i n g   p r e s s u r e   of  l e s s   t h a n   20  t o r r .  

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

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

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

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

and  x e n o n ,   t he   f i l l i n g   p r e s s u r e   of   the   s o d i u m   e x c e e d i n g  

50  t o r r ,   t he   c i r c u m f e r e n c e   of  a  t r a n s v e r s e   c r o s s - s e c t i o n  

t h r o u g h   the   d i s c h a r g e   t u b e   b e i n g   b e t w e e n   10  and  40  mm. 

An  a d v a n t a g e   of  t h i s   e m b o d i m e n t   i s   t h a t   i t   may  f u r n i s h  

a  lamp  w h i c h   c o m b i n e s   a  h i g h   l u m i n o u s   e f f i c a c y   w i t h   a  

r e l a t i v e l y   low  s t a r t i n g   v o l t a g e ,   and  w h e r e i n   t he   i n t e r -  

c e p t i o n   of  l i g h t   by  t h e   s t r i p - s h a p e d   c o a t i n g   i s   v e r y  
s m a l l   o n l y .  

A  h i g h - p r e s s u r e   d i s c h a r g e   lamp  a c c o r d i n g  

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



the  s t r i p - s h a p e d   c o a t i n g   of  w h i c h   i s   n o t   e l e c t r i c a l l y  
c o n n e c t e d   to  t he   lamp  c i r c u i t .   In   t h a t   c a s e   t he   s t r i p -  

s h a p e d   c o a t i n g   has   a  f l o a t i n g   p o t e n t i a l   in  u s e ,   p r e f e r a b l y ,  

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

a c c o r d i n g   to  t he   i n v e n t i o n ,   t he   s t r i p - s h a p e d   c o a t i n g  

i s   e l e c t r i c a l l y   c o n n e c t e d   to  one  of  t he   m a i n   e l e c t r o d e s  

of  the   d i s c h a r g e   t u b e .   An  a d v a n t a g e   of   t h i s   i s   t h a t  

d u r i n g   the   s t a r t i n g   p r o c e d u r e   of   the   lamp  t he   d i f f e r e n c e  

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

t h e n   o p e r a t e s   as  an  a u x i l i a r y   e l e c t r o d e  -   and  the   m a i n  

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

can   be  s u b s t a n t i a l l y   e q u a l   to  t he   m a i n s   v o l t a g e .   As  a  r u l e  

t h i s   p r o m o t e s   the   c r e a t i o n   of  i o n s   and  e l e c t r o n s   in   t h e  

d i s c h a r g e   t u b e   w h i c h   f a c i l i t a t e s   the   c r e a t i o n   of  a  d i s -  

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

A l l   t h i s   i m p l i e s   t h a t   the   min imum  v o l t a g e   b e t w e e n   t h e  

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

e l e c t r o d e s   i s   t h e n   r e l a t i v e l y   l o w .  

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

t h e   i n v e n t i o n   w i l l   now  be  f u r t h e r   e x p l a i n e d   w i t h   r e f e r e n c e  

to  a  d r a w i n g   in   w h i c h :  

F i g u r e   1  shows  an  e l e v a t i o n a l   v i e w ,  

p a r t l y   in   c r o s s - s e c t i o n ,   of  a  h i g h - p r e s s u r e   s o d i u m  

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

F i g u r e   2  shows  a  c r o s s - s e c t i o n  -   n o t   t o  

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

lamp  of  F i g u r e   1 .  

In   F i g u r e   1  r e f e r e n c e   n u m e r a l   1  d e n o t e s  

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

s i n t e r e d   a l u m i n i u m   o x i d e .   T h i s   t u b e   i s   l o c a t e d   in  a n  

o u t e r   b u l b   2.  R e f e r e n c e   n u m e r a l   3  d e n o t e s   a  b a s e   o f  

t he   l a m p .   The  d i s c h a r g e   t u b e   1  c o m p r i s e s   two  i n t e r n a l  

m a i n   e l e c t r o d e s   4  and  5,  r e s p e c t i v e l y ,   l o c a t e d   n e a r  

t h e   ends   of  t h i s   d i s c h a r g e   t u b e .   Via  a  f e e d - t h r o u g h   6 

t he   m a i n   e l e c t r o d e   4  i s   c o n n e c t e d   to  a  m e t a l   c o n d u c t o r   7 

c o n n e c t e d   to  a  p o l e   w i r e   8  w h i c h   i s   c u r v e d   a r o u n d   t h e  

d i s c h a r g e   t u b e   1.  T h i s   fo rm  of  t he   p o l e   w i r e   8  has   t h e  

a d v a n t a g e   t h a t   a n n o y i n g   s h a d o w s   a r e   a v o i d e d .  



P o l e   w i r e   8  i s   e l e c t r i c a l l y   c o n n e c t e d   to  a  c o n t a c t   o f  

the   b a s e   3  of  the   l a m p .   An  e x t e n d e d   p o r t i o n   9  of  t h e  

p o l e   w i r e   8  s e r v e s ,   t o g e t h e r   w i t h   a  s u p p o r t   10,  f o r  

s u p p o r t i n g   and  c e n t r i n g   the   d i s c h a r g e   t u b e   1  in   t h e  

o u t e r   b u l b   2.  V ia   a  t u b u l a r   f e e d - t h r o u g h   11  t he   m a i n  

e l e c t r o d e  5   i s   m e c h a n i c a l l y   f a s t e n e d   to  a  m e t a l   c o n d u c t o r  

12.  The  e l e c t r i c a l   c o n n e c t i o n   i s   e f f e c t e d   v i a   a  m e t a l  

c o n d u c t o r   13.  The  o t h e r   end  of  the   c o n d u c t o r   12  i s  

c o n n e c t e d   to  a  f u r t h e r   c o n t a c t   i n   the   b a s e   3  of  the   l a m p .  

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

w i t h   a  s t r i p - s h a p e d   e x t e r n a l   a u x i l i a r y   e l e c t r o d e   20  i n   t h e  

form  of  a  l o c a l   c i a t i n g   on  t h e   o u t e r   s u r f a c e   of  t h e  

d i s c h a r g e   t u b e   1.  The  a u x i l i a r y   e l e c t r o d e   20  e x t e n d s   o v e r  

s u b s t a n t i a l l y   t he   w h o l e   d i s t a n c e   b e t w e e n   t h e   m a i n   e l e c -  

t r o d e s   4  and  5.  The  a u x i l i a r y   e l e c t r o d e   i s   a p p r o x i m a t e l y  

0 . 2   mm  w i d e ,   i t s   c o m p o s i t i o n   by  v o l u m e   i s :   a  m i x t u r e   o f  

80%  M o l y b d e n u m ,   10%  Al2O3  and  10%  CaO.  The  two  m e n t i o n e d  

o x i d e s   A l 2 O 3  a n d   Ca0  h a v e ,   a t   a  t e m p e r a t u r e   of  1500  K e l v i n ,  

a  v a p o u r   p r e s s u r e   b e l o w   10-6   T o r r .   N e a r   t he   m a i n   e l e c t r o d e  

5  t he   d i s c h a r g e   t u b e   1  c o m p r i s e s   a  c o n d u c t i n g   n i c k e l  

s l e e v e   21  w h i c h   a l s o   e x t e n d s   o v e r   t he   a u x i l i a r y   e l e c t r o d e  

20  and  i s   in   e l e c t r i c a l   c o n t a c t   t h e r e w i t h .   A  s t r i p   2 2 ,  

a l s o   of  n i c k e l ,   c o n n e c t s   t he   s l e e v e   21  to  an  e l e c t r o d e   o f  

a  c a p a c i t o r   23,  d i s p o s e d   in   t he   s p a c e   b e t w e e n   the  d i s -  

c h a r g e   t u b e   1  and  the   o u t e r   b u l b   2.  The  o t h e r   e l e c t r o d e  

of  c a p a c i t o r   23  i s   c o n s t i t u t e d   by  a  p o r t i o n   of  the   m e t a l  

c o n d u c t o r   13  w h i c h   p r o v i d e s   t he   e l e c t r i c a l   c o n n e c t i o n  

b e t w e e n   t he   ma in   e l e c t r o d e  5   and  the   c o n d u c t o r   1 2 .  

The  d i s c h a r g e   t u b e   1  c o n t a i n s   b o t h   s o d i u m  

and  m e r c u r y   as  w e l l   as  x e n o n .   The  x e n o n   p r e s s u r e   at   3 0 0  

K e l v i n   i s   a p p r o x i m a t e l y   200  t o r r .   The  s p a c e   b e t w e e n   t h e  

d i s c h a r g e   t u b e   1  and  the   o u t e r   b u l b   2  i s   e v a c u a t e d .  

The  d e s c r i b e d   lamp  i s ,   f o r   e x a m p l e   i g n i t e d  

by  means   of  a  s t a r t e r   ( n o t   shown)   p r o v i d e d   w i t h   a  t h y r i s -  

t o r ,   f o r   e x a m p l e   as  d i s c l o s e d   in   D u t c h   P a t e n t   A p p l i c a t i o n  

no.   6 9 0 4 4 5 6 .  

In  t he   o p e r a t i n g   c o n d i t i o n   of   the   l a m p  

shown  in  F i g u r e   1  t h e   lamp  i s   c o n n e c t e d   t h r o u g h   a n  



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

0 . 3   H e n r y   to  an  a . c .   m a i n s   s u p p l y   of  a p p r o x i m a t e l y  

220  V o l t s ,   50  H e r t z .   F u r t h e r   d e t a i l s   of  the   d e s c r i b e d  

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

of  the   c o l d e s t   s p o t   i n  t h e   d i s c h a r g e   t u b e   1  i s  -   in  t h e  

o p e r a t i n g   c o n d i t i o n   of   the   lamp  a c c o r d i n g   to  the   i n v e n t i o n -  

a p p r o x i m a t e l y   1000  K e l v i n .  A   s o d i u m   v a p o u r   p r e s s u r e   i n  

the  d i s c h a r g e   t u b e   1  of  a p p r o x i m a t e l y   130  t o r r   c o r r e s p o n d s  

t h e r e w i t h .   The  a v e r a g e   t e m p e r a t u r e   w i t h i n   t he   d i s c h a r g e  

t u b e   1  in   t he   o p e r a t i n g   c o n d i t i o n   of   t he   lamp  is   a p p r o x i -  

m a t e l y   2400  K e l v i n .   The  a v e r a g e   t e m p e r a t u r e   of  the   w a l l  

of  the   d i s c h a r g e   t u b e   is  a p p r o x i m a t e l y   1500  K e l v i n .  

At  t h i s   t e m p e r a t u r e   of  1500  K e l v i n   the   v a p o u r   p r e s s u r e  
of  the  o x i d e s   of  the   s t r i p - s h a p e d   a u x i l i a r y   e l e c t r o d e  

i s  -   as  a l r e a d y   m e n t i o n e d   a b o v e  -   s m a l l .   So  t h e r e   i s  

o n l y   a  low  d e g r e e   of   e v a p o r a t i o n   of   s a i d   o x i d e s .  



The  v o l t a g e   r e q u i r e d   b e t w e e n   t he   m a i n  

e l e c t r o d e s   4  a n d  5   f o r   s t a r t i n g   the   d i s c h a r g e   i s   i n  

the  p r e s e n t   c a s e   a p p r o x i m a t e l y  2   k V o l t s .  

W i t h o u t   the   s t r i p   20  the   v o l t a g e   r e q u i r e d  

b e t w e e n   the  ma in   e l e c t r o d e s   4  a n d  5  -   f o r   i g n i t i n g   t h e  

d i s c h a r g e  -   w o u l d   be  much  g r e a t e r ,   n a m e l y :   a p p r o x i m a t e l y  

6  k V o l t s .  

The  s t r i p - s h a p e d   c o a t i n g   20  of  F i g u r e   1 

is  a p p r o x i m a t e l y   35  m i c r o n s   t h i c k .   I t s   ohmic   r e s i s t a n c e  

p e r   r u n n i n g   c e n t i m e t r e   i s   a p p r o x i m a t e l y   0.1  k 0 h m .  

The  s t r i p - s h a p e d   c o a t i n g   20  i s   a p p l i e d  

to  t he   w a l l   of  t he   d i s c h a r g e   t u b e   by  means   of  a  p e n .  
Fo r   t h i s   p u r p o s e   t h i s   pen  i s   f i r s t   d i p p e d   i n t o   a  s u s -  

p e n s i o n   of  80%  m o l y b d e n u m   p o w d e r   w i t h   10%  a l u m i n i u m  

o x i d e   and  10%  c a l c i u m   o x i d e   in   b u t y l   a c e t a t e .   A f t e r   t h e  

c o a t i n g   has   b e e n   a p p l i e d   a  f i r i n g   o p e r a t i o n   i s   p e r f o r m e d  

at   1600  K e l v i n   f o r   30  m i n u t e s   in   a  r e d u c i n g   a t m o s p h e r e .  

T h i s   r e s u l t s   in   a  p r o p e r   a d h e s i o n   to  t he   w a l l   of  t h e  

d i s c h a r g e   t u b e   1  o v e r   t he   f u l l   l e n g t h   of  the   s t r i p -  

s h a p e d   c o a t i n g   2 0 .  

In  a  c a s e   w h e r e   t he   f i r s t   m a t e r i a l   o f  

the   s t r i p - s h a p e d   c o a t i n g   i s   c a r b o n ,   t h a t   s t r i p - s h a p e d  

c o a t i n g   c a n ,   f o r   e x a m p l e ,   a l s o   be  a p p l i e d   to  the   d i s -  

c h a r g e   t u b e   by  means   of  a  p e n .  
A l s o   o t h e r   p r o c e s s e s   of  r e a l i z i n g   t h e  

s t r i p - s h a p e d   c o a t i n g   on  t he   w a l l   of  the   d i s c h a r g e   t u b e  

a r e   c o n c e i v a b l e .  

F i g u r e  ?   shows   a  p e r p e n d i c u l a r   c r o s s -  

s e c t i o n   100  of  a  s e c o n d   d i s c h a r g e   t u b e ,   e n l a r g e d   t h r e e  

t i m e s   r e l a t i v e   to  t h a t   of   the   d i s c h a r g e   t u b e   1  o f  

F i g u r e   1.  A l s o   t u b e   100  c o n s i s t s   m a i n l y   of  a l u m i n i u m  

o x i d e .   A  s t r i p - s h a p e d   m o l y b d e n u m   c o a t i n g   101  i s   p r o v i d e d  

on  t u b e   100.  A  t u n g s t e n   top   c o a t i n g   102  i s   a p p l i e d   o v e r  

c o a t i n g   101.  The  f u l l   w i d t h   of  t h e   s t r i p   i s   a p p r o x i -  

m a t e l y   0 . 2   mm.  To  i n d i c a t e   t he   v a r i o u s   l a y e r s ,   t h e   s t r i p  

i s   n o t   d r a w n   to  s c a l e   in   F i g u r e   2 .  

An  a d v a n t a g e   of  t he   d e s c r i b e d   s t r i p -  

s h a p e d   c o a t i n g s   in   a  lamp  a c c o r d i n g   to  t he   i n v e n t i o n  



- a s   o p p o s e d   to  s t a r t i n g   w i r e s  -   i s   t h a t   t he   s t r i p - s h a p e d  

c o a t i n g s   a r e   a l w a y s   v e r y   c l o s e   to  t he   m a i n   e l e c t r o d e  

p a t h   w i t h o u t   r e q u i r i n g   an  a d d i t i o n a l   m e a s u r e   such   a s  

s u b j e c t i n g   i t   to  a  t e n s i l e   l o a d  -   as  i s   the  c a s e   w i t h  

s t a r t i n g   w i r e s .  



1.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

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

p r o v i d e d   n e a r   e a c h   of  i t s   two  ends   w i t h   a  r e s p e c t i v e  

i n t e r n a l   m a i n   e l e c t r o d e ,   t he   w a l l   of  the   d i s c h a r g e   t u b e  

c o n s i s t i n g   s u b s t a n t i a l l y   w h o l l y   of  a l u m i n i u m   o x i d e ,  

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

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

c h a r g e   t u b e ,   t h i s   c o a t i n g   c o n t a i n i n g   a  f i r s t   e l e c -  

t r i c a l l y   c o n d u c t i v e   e l e m e n t a r y   m a t e r i a l   as  w e l l   as  a  

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

m a t e r i a l   and  in   w h i c h   a t   l e a s t   p a r t   of   the   f i r s t   m a t e r i a l  

i s   in   d i r e c t   c o n t a c t   w i t h   t h e   a l u m i n i u m   o x i d e ,   t he   s t r i p -  

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

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

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

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

c h a r a c t e r i z e d   in   t h a t   t h e   s t r i p - s h a p e d   c o a t i n g   e x t e n d s  

a l o n g   s u b s t a n t i a l l y   t h e   w h o l e   p a t h   b e t w e e n   the   m a i n  

e l e c t r o d e s ,   and  in   t h a t   t h i s   s t r i p - s h a p e d   c o a t i n g   h a s  

a  w i d t h   s m a l l e r   t h a n   0 . 5   mm  o v e r   a t   l e a s t   90%  of  i t s  

l e n g t h .  

2.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   t he   f i r s t   m a t e r i a l   of  the   s t r i p - s h a p e d   c o a t i n g  

c o n s i s t s   f o r   16  to  90%  by  v o l u m e   of  an  e l e m e n t   f r o m  



t he   g r o u p   m o l y b d e n u m ,   t u n g s t e n ,   t a n t a l u m ,   n i o b i u m  

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

s h a p e d   c o a t i n g   c o n s i s t s   of  one  or  more   o x i d e s   w h i c h ,  

at   a  t e m p e r a t u r e   of  1500  K e l v i n ,   h a v e   v a p o u r   p r e s s u r e s  
b e l o w   10-6   t o r r .  

3.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   C l a i m   2,  c h a r a c t e r i z e d  

i n  t h a t   t he   f i r s t   m a t e r i a l   i s   m o l y b d e n u m   or  c a r b o n ,   t h i s  

f i r s t   m a t e r i a l   b e i n g   u n i f o r m l y   d i s t r i b u t e d   in   the   s e c o n d  

m a t e r i a l   of  t he   s t r i p - s h a p e d   c o a t i n g .  
4.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   C l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   t he   s t r i p - s h a p e d   c o a t i n g   c o n s i s t s   of  s u b s t a n t i a l l y  

80%  M o l y b d e n u m   +  10%  Al2O3  +  10%  Ca0  by  v o l u m e .  

5.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   the   f i r s t   m a t e r i a l   i s   m o l y b d e n u m   and  the   s e c o n d  

m a t e r i a l   i s   t u n g s t e n ,   t h e   t u n g s t e n   b e i n g   a p p l i e d   as  a  

top   c o a t i n g   o v e r   t he   m o l y b d e n u m .  

6.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   any  of  C l a i m s   1,  2,  3,  4 

or  5,  t he   lamp  b e i n g   a  h i g h - p r e s s u r e   s o d i u m   v a p o u r  

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

and  x e n o n ,   the   f i l l i n g   p r e s s u r e   of  the   s o d i u m   e x c e e d i n g  

50  t o r r ,   c h a r a c t e r i z e d   in   t h a t   the   c i r c u m f e r e n c e   o f  

a  t r a n s v e r s e   c r o s s - s e c t i o n   t h r o u g h   the   d i s c h a r g e   t u b e  

i s   b e t w e e n   10  mm  and  40  mm. 

7.  An  e l e c t r i c a l   h i g h - p r e s s u r e   m e t a l   v a p o u r  

d i s c h a r g e   lamp  as  c l a i m e d   in   any  of  C l a i m s ,   1,  2,  3,  4 ,  

5  or  6,  c h a r a c t e r i z e d   in   t h a t   t he   s t r i p - s h a p e d   c o a t i n g  

i s   e l e c t r i c a l l y   c o n n e c t e d   to  one  of  the   ma in   e l e c t r o d e s  

of  the   d i s c h a r g e   t u b e .  
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