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©  Electric  lamp. 

  An  electric  lamp  according  to  the  invention  has  a  lamp 
envelope  (1)  which  is  secured  at  one  end  (5)  to  a  lamp  cap  (7). 
In  at  least  one  of  the  current-supply  conductors  (2,  3),  which 
extend  from  the  light  source  (4)  to  contacts  (11)  on  the  lamp 
cap,  a  fuse  wire  (10)  is  included.  The  fuse  wire  (10)  is  located 
inside  a  tube  (13)  of  electrically  insulating  material  which  is 
filled  with  electrically  insulating  material  and  is  sealed  at  its 
ends  by  means  of  a  coherent  mass  (14). 



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   l a m p  

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

v a c u u m - t i g h t   m a n n e r   and   w h i c h   i s   s e c u r e d   a t   one  end   to  a  

lamp  c a p ,   c u r r e n t - s u p p l y   c o n d u c t o r s   e x t e n d i n g   f r o m  

c o n t a c t s   on  t h e   l a m p   cap  t h r o u g h   t he   w a l l   of  t h e   l a m p  

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

e n v e l o p e   and   a  f u s e   b e i n g   i n c l u d e d   in   a t   l e a s t   one  of  t h e  

c u r r e n t - s u p p l y   c o n d u c t o r s   i n s i d e   t he   s p a c e   l i m i t e d   by  t h e  

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

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

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

S u c h   an   e l e c t r i c   l a m p   is   known  f r o m   t h e   B r i t i s h  

P a t e n t   S p e c i f i c a t i o n   8 3 0 , 3 6 0 .   I n   t h i s   known   l a m p ,   t h e   f u s e  

i s   i n c l u d e d   i n   a  g l a s s   t u b e   w h i c h   i s   f i l l e d   w i t h   g l a s s  

p e l l e t s   or  s a n d   and   w h i c h   i s   f u s e d   a t   i t s   end  w i t h   t h e  

c u r r e n t - s u p p l y   c o n d u c t o r .   The  f u s e   i s   r e l i a b l e   and   s a f e ,  

b u t   i s   e x p e n s i v e   due  to  t h e   two  f u s i o n s .  

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

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

s i m p l e   and  i n e x p e n s i v e   c o n s t r u c t i o n .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   t h i s   i s   a c h i e v e d   i n  

a  lamp  of  t h e   k i n d   m e n t i o n e d   in   t h e   p r e a m b l e   i n   t h a t   t h e  

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

c o n d u c t o r   by  m e a n s   of  a  c o h e r e n t   m a s s .  

The  l amp   a c c o r d i n g   to  t h e   i n v e n t i o n   c a n   b e  

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

b e f o r e   t h e   l amp  cap   i s   m o u n t e d   on  t h e   l amp  e n v e l o p e ,   a  

t u b e ,   f o r   e x a m p l e ,   of  g l a s s   or  c e r a m i c   m a t e r i a l ,   i s   s l i d  

o v e r   t h e   c u r r e n t - s u p p l y   c o n d u c t o r   u n t i l   i t   s u r r o u n d s  

t he   f u s e   and  t h e   t u b e   i s   f i l l e d   w i t h   e l e c t r i c a l l y   i n s u l a -  

t i n g   m a t e r i a l   and  i s   s e a l e d   a t   i t s   end  o n t o   t he   c u r r e n t -  

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



The  c o h e r e n t   mass   u s e d   c a n   c o n s i s t   of  c e m e n t  

w h i c h   i s   u t i l i z e d   f o r   s e c u r i n g   l amp  c a p s   to  lamp  e n v e l o p e s .  

E x a m p l e s   t h a t   c an   be  m e n t i o n e d   a r e   m i x t u r e s   of  t a l c u m   p o w -  

d e r ,   z i n c   o x i d e   and   p o t a s s i u m   s i l i c a t e   as   w e l l   a s  

m i x t u r e s   o f   q u a r t z   p o w d e r ,   s o d i u m   s i l i c o f t u o r i d e   and  s o d i u m  

s i l i c a t e .   I n s t e a d ,   a  l e a d   b o r a t e   g l a s s   may  a l t e r n a t i v e l y  

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

g l a s s   p o w d e r ,   q u a r t z   p o w d e r ,   a l u m i n i u m   o x i d e   p o w d e r ,   o r  

c a l c i u m   o x i d e   p o w d e r ,   An  e x a m p l e   t h e r e o f   i s   3  p a r t s   b y  

w e i g h t   o f   g l a s s   ( 3  %  by  w e i g h t   of   S i O 2 ,   18  %  by  w e i g h t   o f  

B2O3,  68  %  by  w e i g h t   of   PbO,  8  %  by  w e i g h t   of   ZnO,  3 %  b y  

w e i g h t   of   A l 2 O 3 )   a n d   1  p a r t   by  w e i g h t   of   s a n d .  

The  t u b e   can   be  f i l l e d   b e t w e e n   i t s   e n d s   w i t h  

g l a s s   p o w d e r ,   g l a s s   p e l l e t s ,   s a n d   a n d   t h e   l i k e .   In   a  

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

c e m e n t   or   g l a s s   c o m p o s i t i o n   as   t h a t   w i t h   w h i c h   i t   i s   c l o s e d  

a t   i t s   e n d s .  

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

b e e n   d e s c r i b e d   i n   l i t e r a t u r e .   Some  of   t h e s e   a r e   e x p e n s i v e ,  

w h i l s t   o t h e r s   a r e  u n r e l i a b l e   or   u n s a f e .   T h u s ,   i t   ha s   b e e n  

p r o p o s e d   to   f i l l   t h e   s p a c e   l i m i t e d   by  t h e   l amp   cap  and  t h e  

w a l l   of   t h e   l amp   e n v e l o p e  f o r   a  l a r g e   p a r t   w i t h   c e m e n t  

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

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

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

o v e r   to   t h e   o t h e r   c u r r e n t - s u p p l y   c o n d u c t o r   or   to   m e t a l  

p a r t s   o f   t h e   l amp  c a p .   Due  to  t h e   f a c t   t h a t   t h e   mass   o f  

c e m e n t   a s s u m e s   i t s   u l t i m a t e   f o r m   a f t e r   t h e   l amp   cap  h a s  

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

f i n i s h e d   l a m p .  

I n   t h e   l amp  a c c o r d i n g   to  t h e   i n v e n t i o n ,   h o w e v e r ,  

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

to  e n c l o s e   t h e   f u s e   on  a l l   s i d e s .   The  m a s s   c an   be  p r o v i d e d  

b e f o r e   t h e   l a m p   cap   i s   f i t t e d   so  t h a t   t h e   f u s e   can   b e  

e n c l o s e d   c o m p l e t e l y   i n   a  c o n t r o l l e d   m a n n e r .   Due  to  t h e  

f a c t   t h a t   t h e   f u s e   i s   e m b e d d e d   i n   an  i n s u l a t i n g   m a s s ,  

g e n e r a l l y   no  d i s c h a r g e   a r c   i s   f o r m e d   d u r i n g   m e l t i n g   of  t h e  

f u s e .   I n   c a s e s   i n   w h i c h   an  a r c   i s   f o r m e d   as  y e t ,   i t   r e m a i n s  



i n s i d e   t he   t u b e   and   e x t i n g u i s h e s   r a p i d l y .  

The  c o n s t r u c t i o n   of  t h e   l amp   a c c o r d i n g   to  t h e  

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

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

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

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

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

d i s c h a r g e   a r c ,   t h e   f i l a m e n t   a c t i n g   a t   t h e   same  t i m e   as   a  

c u r r e n t   l i m i t e r .  

An  e m b o d i m e n t   of  a  lamp  a c c o r d i n g   to  t h e  

i n v e n t i o n   i s   shown  i n   t h e   d r a w i n g ,   t h e   l amp  e n v e l o p e   b e i n g  

shown  i n   s i d e   e l e v a t i o n   and  the   l amp  cap   i n   l o n g i t u d i n a l  

s e c t i o n a l   v i e w .  

The  lamp  e n v e l o p e   1  i s   c l o s e d   a t   one  end  b y  

a  p i n c h   5  and  i s   s e c u r e d   by  means   of  c e m e n t   6  to   a  l a m p  

cap  7.  C u r r e n t - s u p p l y   c o n d u c t o r s   2  and   3  e x t e n d   f r o m  

c o n t a c t s   11  on  t he   l amp  cap   7  t h r o u g h   t h e   w a l l   of   t h e  

lamp  e n v e l o p e   1  to  a  f i l a m e n t  4   a r r a n g e d   as   a  l i g h t   s o u r c e  

i n s i d e   t h i s   e n v e l o p e .   The  lamp  cap  7  h a s   a  c e r a m i c   m o u l -  

d i n g   8  w h i c h   i s   f i x e d   i n   a  m e t a l   s h e a t h   9.  In   t h e   s p a c e   12 

l i m i t e d   by  t he   p i n c h   5  and   t he   lamp  cap   7,  a  f u s e   w i r e   10  i s  

i n c l u d e d   in   t h e   c u r r e n t - s u p p l y   c o n d u c t o r   3,  w h i c h   f u s e   w i r e  

i s   l o c a t e d   i n s i d e   a  t u b e   13  of  e l e c t r i c a l l y   i n s u l a t i n g  

m a t e r i a l   ( i n   t he   d r a w i n g ,   g l a s s ) ,   w h i c h   t u b e   13  i s   s e a l e d  

a t   i t s   ends   o n t o   t h e   c u r r e n t - s u p p l y   c o n d u c t o r   3  and   i s  

f i l l e d   b e t w e e n   i t s   e n d s   w i t h   a  c o h e r e n t   e l e c t r i c a l l y   i n -  

s u l a t i n g   mass   14.  In   t h e   lamp  shown ,   t h e   mass   14  i s  

i d e n t i c a l   w i t h   t h e   c e m e n t   6  and  c o n s i s t s   m a i n l y   of  q u a r t z  

p o w d e r ,   z i n c   o x i d e   and   s o d i u m   s i l i c a t e .  

The  lamp  shown  i s   a  h a l o g e n   i n c a n d e s c e n t   l a m p  

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

b r o m i d e .  

When  i t   i s   o p e r a t e d   a t   225  V,  t h e   lamp  c o n s u m e s  

a  p o w e r   of  150  W and   i s   i n t e n d e d   to  be  u s e d   as  a  p r o j e c t i o n  

l a m p .  

The  lamp  was  o p e r a t e d   a t   n o r m a l   v o l t a g e   and   w a s  

t h e n   l o a d e d   w i t h   an  o v e r v o l t a g e   of  60  %.  The  f u s e   i n t e r -  



r u p t e d   t h e   c u r r e n t   t h r o u g h   t h e   l amp   5  msec   a f t e r   t h e  

o v e r v o l t a g e   was   a p p l i e d .   A p a r t   f r o m   t h e   f u s e   w i r e   10  a n d  

t he   f i l a m e n t   4,  t h e   lamp  was  s t i l l   c o m p l e t e l y   i n t a c t .  



1.  An  e l e c t r i c   l amp  p r o v i d e d   w i t h   a  l amp  e n v e l o p e  

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

s e c u r e d   a t   one  end  to  a  l amp  c a p ,   c u r r e n t - s u p p l y  

c o n d u c t o r s   e x t e n d i n g   f r o m   c o n t a c t s   on  t h e   lamp  cap  t h r o u g h  

t h e   w a l l   of  t h e   lamp  e n v e l o p e   to   a  l i g h t   s o u r c e   a r r a n g e d  
i n s i d e   t h e   l amp  e n v e l o p e ,   a  f u s e   b e i n g   i n c l u d e d   i n   a t  

l e a s t   one  of   t h e   c u r r e n t - s u p p l y   c o n d u c t o r s   i n s i d e  t h e  

s p a c e   l i m i t e d   by  t h e   w a l l   of  t h e   l amp  e n v e l o p e   and  t h e  

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

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

c a l l y   i n s u l a t i n g   m a t e r i a l ,   c h a r a c t e r i z e d   i n   t h a t   t h e   t u b e  

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

by  m e a n s   of  a  c o h e r e n t   m a s s .  

2.  An  e l e c t r i c   lamp  as  c l a i m e d   i n   C l a i m   1,  c h a r a c -  
t e r i z e d   i n   t h a t   t h e   c o h e r e n t   m a s s   f i l l s   t h e   w h o l e   t u b e .  
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