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Incandescent  lamps. 
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Conventional  incandescent  filament  lamps  have  an  even 
number  of  filament  sections  so  that  the  connections  of the  fila- 
ment  to  the  support  wires  are  both  at  the  same  end  of  the  bulb. 
It  is  found  that  in  the  horizontal  position  such  bulbs  burn  out 
very  quickly  compared  to  their  lifetime  in  the  vertical  position. 
Hence  a  lamp  is  provided  with  an  odd  number  of  filament  sec- 
tions  (5)  with  the  connections  to  the  support  wires  (6,  7)  being 
at  opposite  ends  of the  bulb.  This  significantly  prolongs  the  life- 
time  of  the  bulb  when  in  the  horizontal  position. 



T h i s   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   i n c a n d e s c e n t  

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

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

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

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

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

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

f i x e d   in  p o s i t i o n   w i t h i n   t h e   e n v e l o p e   a t   one  e n d ,   a n d  

a  p a i r   of  i n s u l a t i n g   b r i d g e   m e m b e r s   e x t e n d i n g   b e t w e e n  

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

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

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

f i l a m e n t   s e c t i o n s   and  a r e   c o n n e c t e d   end  t o . e n d   in   a  

z i g - z a g   p a t t e r n   w i t h   e a c h   end  of   a  f i l a m e n t   b e i n g  

c o n n e c t e d   to  a  r e s p e c t i v e   s u p p o r t   w i r e .   I t   i s   c l e a r ,  

t h e r e f o r e ,   t h a t   b o t h   of  t h e   c o n n e c t i o n s   to   t h e  s u p p o r t  

w i r e s   t a k e  p l a c e   a t   t h e   same  end  of   t h e   lamp  in  r e l a t i o n  

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

W h e n  s u c h   l a m p s   a r e   in  use   v e r t i c a l l y ,   m e a n i n g  

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

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

p r e s e n t   no  p r o b l e m .   When,  h o w e v e r ,   l a m p s   of  t h i s  

c o n s t r u c t i o n   h a v i n g   a  h i g h   power   o u t p u t ,   f o r   e x a m p l e   2  kW 

or  m o r e ,   a r e   u s e d   in  t h e   h o r i z o n t a l   p o s i t i o n ,  i t   h a s   b e e n  

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

of  t i m e   c o m p a r e d   to  t h e i r   l i f e t i m e   when  in  t h e   v e r t i c a l  

p o s i t i o n .  

The  i n v e n t i o n   t h e r e f o r e   p r o v i d e s   an  e l e c t r i c  

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

t h e r e   i s   an  odd  n u m b e r  o f   f i l a m e n t   s e c t i o n s   s u c h   t h a t  

t h e   c o n n e c t i o n   of  one  end  of  t h e   f i l a m e n t   to  one  s u p p o r t  

w i r e   i s   r e m o t e   f rom  t h e   c o n n e c t i o n   of  t h e   o t h e r   end  of  t h e  

f i l a m e n t   to  t h e   o t h e r   s u p p o r t   w i r e .   I t   h a s  b e e n   f o u n d  

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

t he   l a m p s   when  u s e d  i n  t h e   h o r i z o n t a l   p o s i t i o n .   T h e  

number   of  f i l a m e n t   s e c t i o n s   e m p l o y e d   i n  a   lamp  i n  

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

and  no t   more   t h a n   n i n e ,   a l t h o u g h  t h e  m o s t   s u i t a b l e   n u m b e r  



w i l l   d e p e n d   upon   t h e   f o r m   of   lamp  and  i t s   r e q u i r e d  

p o w e r   o u t p u t .  

One  fo rm  o f   t h e   lamp  in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e   w i t h  

r e f e r e n c e   to   t h e   d r a w i n g   in   w h i c h : -  

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

a  c o n v e n t i o n a l   s t u d i o  l a m p   a n d ,  

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

a  s t u d i o ' l a m p   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

In  F i g u r e   1  t h e   l amp  c o m p r i s e s   a  t r a n s p a r e n t   q u a r t z  

e n v e l o p e   1  of   g e n e r a l l y   t u b u l a r   fo rm  w i t h   a  b u l b o u s  

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

c l o s e d   by  a  p r e s s i n g   a t   i t s   o p p o s i t e   e n d .   C u r r e n t   l e a d s  

t h r o u g h   t h e   p i n c h   2  a r e   p r o v i d e d   by  s t r i p s   13  of   m o l y b d e n u m  

f o i l ,   a g a i n s t   w h i c h   t h e   q u a r t z   i s   p r e s s e d ,   t h e   i n n e r   a n d  

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

s u p p o r t   c o n d u c t o r s   6,  7  and  t e r m i n a l   p in   c o n d u c t o r s   3 

a d j a c e n t   e n d s   of   w h i c h   a r e   a l s o   e m b e d d e d   in  t h e   q u a r t z  

of   t h e   p i n c h   2.  The  t e r m i n a l   p i n   c o n d u c t o r s   3  p a s s   t h r o u g h  

a  c e r a m i c   s u p p o r t   m e m b e r  4   w h i c h   s u p p o r t s   t h e   p i n c h   2  a n d  

a r e   b r a z e d   or  a r c   w e l d e d   a t   t h e i r   o u t e r   e n d s   i n t o  

r e s p e c t i v e   t e r m i n a l   p i n s   2 3 .  

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

s t e n   f i l a m e n t   5  c o m p r i s i n g   an  even   p l u r a l i t y   of   s u b -  

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

e a c h   l y i n g   p e r p e n d i c u l a r   to   t h e   p i n c h   2,  t h e   f i l a m e n t  

s e c t i o n s   l y i n g   e i t h e r   in   a  common  p l a n e   or  in  a  s t a g g e r e d  

r e l a t i o n s h i p   in  two  c l o s e l y - a d j a c e n t   p a r a l l e l   p l a n e s .  

The  f i l a m e n t   5  i s   m o u n t e d   w i t h i n   a  r e c t a n g u l a r  

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

6  and  7  w h i c h   e x t e n d   l o n g i t u d i n a l l y   a l o n g   t h e   e n v e l o p e ,  

and  two  s h o r t   q u a r t z   r o d s   8  and  9  e x t e n d i n g   t r a n s v e r s e l y  

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

d i s t a n c e   r e s p e c t i v e l y   f rom  t h e   p i n c h .   The  r o d s   8  and  9 

a r e   r i g i d l y   c o n n e c t e d   to   t h e   s u p p o r t   w i r e s   6  and  7  b y  

m e a n s   of   c o n n e c t i n g   w i r e s   10  p a s s i n g   t h r o u g h   t h e   e n d s   o f  

t h e   r o d s   and  a t t a c h e d   to  t h e   s u p p o r t   w i r e s .  

A n c h o r   w i r e s   11  a r e   f i x e d   in  t he   r o d s ,   two  in  rod  8 



and  t h r e e   in  rod   9,  and  a r e   h o o k e d   a t   t h e i r   e n d s   f a c i n g  

e a c h   o t h e r   and  e n g a g e  t h e   h o o k e d   p o r t i o n s   12  c o n n e c t i n g  

a d j a c e n t   f i l a m e n t   s e c t i o n s .   Each  end  of   t h e   f i l a m e n t  

5  i s   c o n n e c t e d   to  a  r e s p e c t i v e   s u p p o r t   w i r e .  

T h e  l a m p   e n v e l o p e   c o n t a i n s   a  f i l l i n g   of  an  i n e r t  

gas   a t   a  c o l d   p r e s s u r e   o f   a t   l e a s t   2,  f o r   e x a m p l e   o n  

t h e   o r d e r   of  2 ) ,   a t m o s p h e r e s ,   t o g e t h e r   w i t h   a  s m a l l  

q u a n t i t y   of  a  h a l o g e n ,   s u c h   as  b r o m i n e ,   as  i s   c u s t o m a r y  

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

When  t h e   lamp  i s   in   u s e   in  a  h o r i z o n t a l   p o s i t i o n  

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

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

m e l t s   a n d  b r e a k s   in   t h e s e   r e g i o n s .   I t   i s   t h o u g h t   t h a t  

t h i s  i s   due  to  f a i l u r e   of   t h e   c o n v e c t i o n   c u r r e n t s   w i t h i n  

t h e   e n v e l o p e   to  p r o v i d e   e f f e c t i v e   c o o l i n g   in  t h e   r e g i o n  

when  t h e   lamp  i s   in  t h e   h o r i z o n t a l   p o s i t i o n   l e a d i n g   t o  

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

In  F i g u r e   2,  w h i c h   s h o w s  ' a   lamp  a c c o r d i n g   to  t h e  

i n v e n t i o n ,   a l l   t h e   e q u i v a l e n t   p a r t s   h a v e   t h e   s a m e  

r e f e r e n c e   n u m b e r s   as  in   F i g u r e   1.  In  t h i s   lamp  t h e r e   i s  

an  e x t r a   a n c h o r   w i r e   11  in   t h e   rod   8  and  t h e r e   i s   an  e x t r a  

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

s e c t i o n s   so  t h a t   t h e   c o n n e c t i o n   b e t w e e n   t h e   f i l a m e n t   4 

and  t h e   s u p p o r t   w i r e   7  o c c u r s   a t   t h e   o p p o s i t e   end  of  t h e  

s u p p o r t   w i r e   7  c o m p a r e d   to   t h e   e q u i v a l e n t   c o n n e c t i o n  

b e t w e e n   t h e   f i l a m e n t   4  and  t h e   s u p p o r t   w i r e   6.  H a v i n g  

t h e   f o r m e r   c o n n e c t i o n   as  r e m o t e   f rom  t h e   l a t t e r   c o n n e c t i o n  

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

b e t w e e n   t h e   two  c o n n e c t i o n   r e g i o n s   and  t h e   lamp  may  b e  

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

p e r i o d s   w i t h o u t   f a i l u r e .  

In  t e s t s ,   o n l y   a b o u t   50%  of  c o n v e n t i o n a l   l a m p s  

s u r v i v e d   a f t e r   10  m i n u t e s   b u r n i n g   a t   an  a n g l e   o f   90°  t o  

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

were   l i t   f o r   100  h o u r s   in  t h e   h o r i z o n t a l   p o s i t i o n   w i t h o u t  

f a i l u r e .   Thus  t h e   a d v a n t a g e   of   t h 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  e a s i l y   be  s e e n .  



1.  An  e l e c t r i c   i n c a n d e s c e n t   f i l a m e n t   l a m p  

c o m p r i s i n g   a  s e a l e d   e n v e l o p e   (1)   a  f i l a m e n t   (5)   h a v i n g  

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

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

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

e x t e n d i n g   s u p p o r t   w i r e s   (6 ,   7)  f i x e d   in  p o s i t i o n   w i t h i n  

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

m e m b e r s   (8,   9)  e x t e n d i n g   b e t w e e n   t h e   s u p p o r t   w i r e s   a n d  

c a r r y i n g   a  n u m b e r   of   a n c h o r   w i r e s   ( 1 1 )   w h i c h   e n g a g e  
and  s u p p o r t   d i f f e r e n t   p a r t s   of   t h e   f i l a m e n t ,   c h a r a c t e r i s e d  

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

f i l a m e n t   s e c t i o n s   s u c h   t h a t   t h e   c o n n e c t i o n   of   one  e n d  

of   t h e   f i l a m e n t   to  one  s u p p o r t   w i r e   i s   r e m o t e   f rom  t h e  

c o n n e c t i o n   of   t h e   o t h e r   end  of   t h e   f i l a m e n t   to   t h e  

o t h e r   s u p p o r t   w i r e .  

2.  An  e l e c t r i c   i n c a n d e s c e n t   lamp  a c c o r d i n g   to   C la im   1 

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