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54)  A  fluorescent  lamp  and  a  method  of  manufacturing  a  fluorescent  lamp. 

A  fluorescent  lamp  and  a  method  of  manufacturing  a 
fluorescent  lamp  are  disclosed.  The  fluorescent  lamp  (5)  has 
a  winding  envelope  (6)  which  is  made  by  bending  a  straight 
glass  tube  (10)  into  a  U-shape  to  form  a  first  bent  part  (6a) 
and  a  pair  of  first  leg  parts  (66),  followed  by  bending  each  of 
the  leg  parts  of  the  pair  of  first  leg  parts  into  a  second 
U-shape  to  form  a  pair  of  second  bent  parts  (6c)  and  two 
pairs  of  second  leg  parts  (6d).  Electrodes  (7)  are  provided  at 
the  ends  of  the  winding  envelope.  A  projection  (8)  is 
provided  on  the  first  bent  part,  a  quantity  of  mercury  and  a 
quantity  of  rare  gas  having  been  introduced  into  the 
envelope. 



The  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  f l u o r e s c e n t  

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

l a m p .  

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

s o u r c e   of   i l l u m i n a t i o n   f o r   many  y e a r s .   A 

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

and   a  low  c o n s u m p t i o n   of  e l e c t r i c   p o w e r   i n  

c o m p a r i s o n   w i t h   an  i n c a n d e s c e n t   lamp  and  a  

f l u o r e s c e n t   l amp  e m p l o y i n g   a  lamp  b a s e   of  a n  

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

d e v e l o p e d .   H o w e v e r ,   in  o r d e r   to   i n t e r c h a n g e   s u c h  

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

i t   i s   n e c e s s a r y   f o r   t h e   f l u o r e s c e n t   lamp  to   h a v e  

a  f o l d e d   e n v e l o p e   b e c a u s e ,   in  o r d e r   to   o b t a i n   a b o u t  

t h e   same  b r i g h t n e s s   as  w i t h   an  i n c a n d e s c e n t   l a m p ,  

i t   i s   n e c e s s a r y   f o r   t h e   f l u o r e s c e n t   l a m p ' s   e n v e l o p e  

to   have   a  c e r t a i n   l e n g t h .   Such  a  f l u o r e s c e n t   l a m p  

i s   known,   f o r   e x a m p l e ,   f r o m  U . S .   P a t e n t s   N o s .  

3 , 5 5 1 , 7 3 6   and  4 , 1 9 9 , 7 0 8 .   Such  a  f o l d e d   or   w i n d i n g  



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

a  c o v e r .   C o n s e q u e n t l y ,   t h e   t e m p e r a t u r e   of  t h e  

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

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

t h e   l i g h t i n g   e f f i c i e n c y   of   t h e   l amp  to  f a l l .  

In  t h e   m a n u f a c t u r e   of  s u c h   a  f l u o r e s c e n t  

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

a  U - s h a p e d   or   M - s h a p e d   e n v e l o p e ,   i t   ha s   b e e n   f o u n d  

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

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

t h e   e n v e l o p e .   For   e x a m p l e ,   when  a  s t r a i g h t   t u b e  

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

i n t o   a  U - s h a p e   or   M - s h a p e ,   t h e   i n n e r   s u r f a c e  

of   t h e   t u b e   a t   t h e   o u t s i d e   p o r t i o n ( s )   of  t h e   b e n t  

p a r t ( s )   i s   ap t   to   h a v e   a  t h i n   l a y e r   of  p h o s p h o r  

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

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

at  t h e   i n s i d e ( s )   of  t h e   b e n t   p a r t ( s )   i s   a p t   t o  

h a v e   a  t h i c k   l a y e r   of   p h o s p h o r   m a t e r i a l   due  t o   t h e  

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

p h o s p h o r   m a t e r i a l   i s   ap t   t o   come  o f f .  

C o n v e r s e l y ,   when  t h e   c o a t i n g   i s   p r o v i d e d  

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

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

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

b e c a u s e ,   when  t h e   e x t r a   p h o s p h o r   m a t e r i a l   s u s p e n s i o n  

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



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

e x t r a   s u s p e n s i o n   i s   a p t   t o   r e m a i n   at  t h e   b e n d ( s )  

so  t h e r e   i s   a p t   t o   be  a  t h i c k   l a y e r   of  p h o s p h o r  

m a t e r i a l   a t   t h e   b e n t   p a r t ( s )   of  t h e   w i n d i n g  

e n v e l o p e .  

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   f r o m   o n e  

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

c o m p r i s i n g :  

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

g l a s s   t u b e   i n t o   s u b s t a n t i a l l y   a  U - s h a p e  ,   t h e r e b y  

f o r m i n g   a  f i r s t   b e n t   p a r t   and  a  p a i r   of  f i r s t   l e g  

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

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

U - s h a p e ,   t h e r e b y   f o r m i n g   a  p a i r   of  s e c o n d   b e n t  

p a r t s   and  two  p a i r s  o f   s e c o n d   l e g   p a r t s ;  

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

p a r t ;  

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

e n v e l o p e   a t   o r   a d j a c e n t   e a c h   end  of  t h e   e n v e l o p e ;  

a n d  

a  q u a n t i t y   of  m e r c u r y   and  a  q u a n t i t y   of  r a r e  

gas   in   t h e   s a i d   e n v e l o p e .  

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   f r o m .  

a n o t h e r   a s p e c t   t h e r e   i s   p r o v i d e d   a  m e t h o d   o f  

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

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

o f :  



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

o p e n i n g s   a t   t h e   e n d s   t h e r e o f ;  

b e n d i n g   t h e   s a i d   t u b e   i n t o   s u b s t a n t i a l l y  

a  U - s h a p e   t h e r e b y   f o r m i n g   a  f i r s t   b e n t   p a r t   a n d  

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

p a r t   of   t h e   s a i d   p a i r   of  f i r s t   l e g   p a r t s   i n t o   a  

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

a  p a i r   o f   s e c o n d   b e n t   p a r t s   and  two  p a i r s   o f  

s e c o n d   l e g   p a r t s ,  t o   form  the  sa id   e n v e l o p e ;  

c o n n e c t i n g   an  e x h a u s t   t u b e   to   t h e   s a i d  

f i r s t   b e n t   p a r t ;  

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

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

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

in  t h e   e n v e l o p e   at  or   a d j a c e n t   e a c h   of  t h e  

s a i d   o p e n i n g s ;  

e v a c u a t i n g   t h e   s a i d   winding  envelope   and  i n t r o d u c i n g  

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

t h e   e v a c u a t e d   envelope   th rough   the  sa id   e x h a u s t  

t u b e ;   a n d  

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

a  p r o j e c t i o n .  

The  p r e s e n t   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   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

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



l amp  d e v i c e   u s i n g   a  f l u o r e s c e n t   l amp  a c c o r d i n g  

to   one   e x a m p l e   of  t h i s   i n v e n t i o n ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   of  t h e  

f l u o r e s c e n t   l a m p ;  

F i g u r e s  3 a ,   3b,  3c,   3 d  3 e   and  3f  show  a  

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

R e f e r r i n g   to   t h e   d r a w i n g s ,   and  f i r s t   t o  

F i g u r e   1  and  F i g u r e   2  t h e r e o f ,   a  b o w l - s h a p e d  

b a s e   member   1  h a v i n g   a  p l u r a l i t y   of  v e n t i l a t i n g  

h o l e s   1'  p r o v i d e s   a  c o n v e n t i o n a l   i n c a n d e s c e n t   l a m p  

b a s e   2  at   one  end   t h e r e o f   and  at   t h e   o t h e r   e n d  

of   t h e   b a s e   member   1  t h e r e   i s   f o r m e d   a  g l o b e  

3.  A  p a r t i t i o n   p l a t e   4  d i v i d e s   t h e   b a s e   m e m b e r  

f r o m   t h e   g l o b e   and  d e f i n e s   two  s p a c e s ,   i . e .   a  

b a s e   member   s p a c e   and  a  g l o b e   s p a c e .   R e f e r e n c e  

n u m e r a l   5  r e f e r s   d e s i g n a t e s   a  f l u o r e s c e n t   l a m p ,  

the  l a t t e r   h a v i n g   a  c o m p a c t ,   w i n d i n g   e n v e l o p e   6 

f o r m e d   as  f o l l o w s .   The  e n v e l o p e   6  i s   made  b y  

b e n d i n g   a  s t r a i g h t   g l a s s   t u b e   i n t o   a  U - s h a p e  

to   f o r m   a  f i r s t   b e n t   p a r t   6a  and  a  p a i r   of  f i r s t  

l e g   p a r t s   6b,  f o l l o w e d   by  t h e   b e n d i n g  

of   e a c h   l e g   p a r t   of  t h e   p a i r   of  l e g  p a r t s   6 b  

in to   a  second  U - s h a p e   t o   f o r m   a  p a i r   of  s e c o n d   b e n t  

p a r t s   6c  and  two  p a i r s   of   s e c o n d   l e g   p a r t s   6d.   T h e  

t h u s   f o r m e d   e n v e l o p e   6  i s   of  a  s m a l l   and  c o m p a c t  

s h a p e   and  may  be  r e f e r r e d   to   as  a  s a d d l e - s h a p e d  

e n v e l o p e .   The  w i n d i n g   e n v e l o p e   6  has   a  l a y e r   o f  



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

A  r e s p e c t i v e   e l e c t r o d e   7  i s   m o u n t e d   at   e a c h  

e n d   of   t h e   e n v e l o p e   6  and   p r e d e t e r m i n e d   a m o u n t s  

of   m e r c u r y   and  r a r e   g a s   a r e   s e a l e d   in  t h e  

e n v e l o p e   6.  The  e n v e l o p e   6  i s   f o r m e d   w i t h   a  

p r o j e c t i o n ,   i . e .   a  s e a l e d - o f f   t i p   p a r t   8,  a t   t h e  

f i r s t   b e n t   p a r t   6 a .  

The  f l u o r e s c e n t   l amp   5  i s   f i x e d   to   t h e  

p a r t i t i o n   p l a t e   4  w i t h   f i r s t   b e n t   p a r t   6a  f a c i n g  

t h e   p a r t i t i o n   p l a t e   4,  t h e   t i p   p a r t   8  p r o j e c t i n g  

i n t o   t h e   b a s e   member   s p a d e   t h r o u g h   a  h o l e   4 '  

f o r m e d   in  t h e   p a r t i t i o n   p l a t e   4 .  

A  b a l l a s t   9  i s   a l s o   f i x e d   t o   t h e   p a r t i t i o n   p l a t e  

4  a d j a c e n t   t h e   f l u o r e s c e n t   lamp  5 .  

In  s u c h   a  s m a l l   and  c o m p a c t ,   w i n d i n g   f l u o r e s -  

c e n t   lamp  5,  s i n c e   t h e   f i r s t   b e n t   p a r t   6a  i s  

p o s i t i o n e d   r e m o t e   f r o m   t h e   e l e c t r o d e s   7,  h e a t   f r o m  

t h e   e l e c t r o d e s   7  i s   n o t   e a s i l y   t r a n s f e r r e d   t o   t h e  

f i r s t   b e n t   p a r t .   The  p a r t   8  i s   f o r m e d   a t  

s u b s t a n t i a l l y   t h e   c e n t r e   of   t h e   f i r s t   b e n t   p a r t  6 a ,  

so  t h a t   t i p   p a r t  8   i s   at   a  p o i n t   of  s y m m e t r y   o f  

t h e   f l u o r e s c e n t   lamp  5.  C o n s e q u e n t l y ,   t h e   p a r t  

8  n o t   o n l y   e x e r t s   no  i n f l u e n c e   on  t h e   l a m p  

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

t h e   c o n d e n s a t i o n   of  e x t r a   m e r c u r y   in   t h e   f l u o r e s -  

c e n t   l a m p   5.  M o r e o v e r ,   on  a c c o u n t   of  t h e   p a r t  



8  h a v i n g   b e e n   p r o v i d e d   as  a  r e s u l t   of  an  e x h a u s t  

t u b e ,   i t   i s   n o t   n e c e s s a r y   f o r   t h e   e l e c t r o d e s   7 

to   e m p l o y   e x h a u s t   t u b e s .  

U s i n g   t h e   f l u o r e s c e n t   l amp  5,  t h e   t i p   p a r t  

8  i s   s h i e l d e d   by  t h e   p a r t i t i o n   p l a t e   4  so  t h a t  

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

b a l l a s t   9  i s   s h i e l d e d   by  t h e   p a r t i t i o n   p l a t e   4 .  

M o r e o v e r ,   t h e   p a r t   8  i s   e x p o s e d   t o   open  a i r   v i a  

t h e   v e n t i l a t i n g   h o l e s   1'  of  t h e   b a s e   member  1 .  

C o n s e q u e n t l y ,   t h e   p a r t   8  b e c o m e s   t h e   l o w e s t  

t e m p e r a t u r e   p a r t   of   t h e   f l u o r e s c e n t   lamp  5 .  

I t   i s   t h u s   p o s s i b l e   f o r   t h e   f l u o r e s c e n t   lamp  5 

to   m a i n t a i n   h i g h   l i g h t i n g   e f f i c i e n c y   in  s p i t e   o f  

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

as  in  t h e   bowl   3.  T h i s   i s   due  t o   t h e   f a c t   t h a t  

t h e   m e r c u r y   v a p o u r   p r e s s u r e   in  t h e   f l u o r e s c e n t  

lamp  5  i s   now  d e t e r m i n e d   by  t h e   c o o l e s t   w a l l  

p a r t   of   t h e   f l u o r e s c e n t   l a m p .  

In  o r d e r   to   more  e f f e c t i v e l y   c o n t r o l   t h e  

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

an  a m a l g a m   u s i n g   i n d i u m   in  t h e   p a r t   8 .  

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

6,  f i r s t ,   as  shown  in  F i g u r e   3a,   a  c e n t r e   p a r t  

10a  of  a  c o n v e n t i o n a l   s t r a i g h t   g l a s s   t u b e   10  h a v i n g  

o p e n i n g s   10'   i s   h e a t e d   t o   a  w o r k i n g  t e m p e r a t u r e  

by  a  h e a t e r   ( n o t   s h o w n ) .   The  g l a s s   t u b e ,   m a d e  



of  s o d a - l i m e   g l a s s ,   h a s   a  d i a m e t e r   of  a p p r o x i m a t e l y  

17 .5mm  and  h a s   a  s o f t e n i n g   p o i n t   of  a b o u t   7 0 0 ° C .  

N e x t ,   t h e   s t r a i g h t   t u b e   10  s o f t e n e d   by  t h e   h e a t e r  

i s   b e n t   i n t o   a  U - s h a p e   h a v i n g   t h e   f i r s t   b e n t   p a r t  

6 a  a n d   t h e   p a i r   of   f i r s t   l e g   p a r t s   6b  as  s h o w n  

in  F i g u r e   3b.  T h e n ,   e a c h   of  t h e   p a i r   of  l e g  

p a r t s   6b  i s   h e a t e d   to   a  w o r k i n g   t e m p e r a t u r e   a n d  

e a c h   i s   b e n t   i n t o   a  s e c o n d   U - s h a p e   in  a  d i r e c t i o n  

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

to  f o r m   t h e   p a i r   of  s e c o n d   b e n t   p a r t s   6c  and  t h e  

two  p a i r s   o f   s e c o n d   l e g   p a r t s   6 d  a s   shown  i n  

F i g u r e   3 c .  

N e x t ,   an  e x h a u s t   t u b e   20  made  of   s o d a - l i m e  

g l a s s   i s   f i x e d   t o   t h e   f i r s t   b e n t   p a r t   6a  in   a  

m a n n e r   so  as  to   p o i n t   in  t h e   same  d i r e c t i o n   a s  

t h e   o p e n i n g s   1 0 ' , a s   shown  in  F i g u r e   3 d .  

The  w i n d i n g   e n v e l o p e   6  p r o v i d e d   w i t h   t h e  

e x h a u s t   t u b e   20,   i s   t h e n   p o s i t i o n e d   w i t h   t h e  

o p e n i n g s   10'   t h e r e o f   f a c i n g   u p w a r d .   T h e n ,   a  

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

o p e n i n g s   1 0 ' .   F o l l o w i n g   t h i s ,   t h e   e n v e l o p e   6 

i s   t u r n e d   u p s i d e   down  so  t h a t   t h e   o p e n i n g s   1 0 '  

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

c o a t i n g   s t e p   i s   d r a i n e d   t h r o u g h   t h e   e x h a u s t   t u b e  

20  and  t h e   o p e n i n g s   1 0 ' .   T h e r e f o r e ,   a f t e r   d r y i n g  

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



l a y e r   of   p h o s p h o r   m a t e r i a l   12  i s   f o r m e d   on  t h e  

i n n e r   s u r f a c e   o f   t h e   w i n d i n g   e n v e l o p e   6 .  

N e x t ,   e l e c t r o d e   a s s e m b l i e s   13  w i t h o u t   t h e  

c o m m o n l y   u s e d   e x h a u s t   t u b e s   a re   s e a l e d   in  t h e  

o p e n i n g s   1 0 '  s e e   F i g u r e   3 e .  

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

6  t h r o u g h   t h e   e x h a u s t   t u b e   20,  p r e d e t e r m i n e d  

a m o u n t s   of  m e r c u r y   and  a  r a r e   gas  a r e   i n t r o d u c e d  

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

t u b e   2 0 .  

T h e n , t h e   e x h a u s t   t u b e   20  i s   f u s e d   t o g e t h e r  

n e a r   t h e   b e n t   p a r t   6a  t o   fo rm  t h e   t i p   p a r t   8  a n d  

s e a l   t h e   e n v e l o p e ,   t h e   r e m a i n d e r   of  t h e   t u b e   2 0  

b e i n g   r e m o v e d .   T h e r e b y ,   t h e   t i p   p a r t   8  i s   f o r m e d   a t  

t h e   f i r s t   b e n t   p a r t   6 a .  

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

to   f o r m   a  u n i f o r m   t h i c k n e s s   of  t h e   l a y e r   12  o f  

p h o s p h o r   m a t e r i a l ,   by  e m p l o y i n g   t h e   e x h a u s t   t u b e  

20  a t   t h e   f i r s t   b e n t   p a r t   6a.   T h a t   i s ,   s i n c e  

t h e   p o s i t i o n   o f   t h e   e x h a u s t   t u b e   20  i s   a t   a  p o i n t  

of  s y m m e t r y   of   t h e   w i n d i n g   e n v e l o p e   6,  on  d r a i n i n g  

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

e v e n l y   f r o m   t h e   o p e n i n g s   10'   and  t h e   e x h a u s t  

t u b e   20  and  i s   p r e v e n t e d   f rom  c o l l e c t i n g   at   t h e  

b e n t   p a r t s   6a  and  6 b .  



M o r e o v e r ,   by  p r o v i d i n g   t h e   e x h a u s t   t u b e   2 0  

at   t h e   f i r s t   b e n t   p a r t   6a  of  t h e   w i n d i n g   e n v e l o p e  

6,  i t   i s   n o t   n e c e s s a r y   to   u s e   an  e x h a u s t   t u b e   a t  

an  e l e c t r o d e   a s s e m b l y ,   so  i t   b e c o m e s   e a s i e r   t o  

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



1.  A  f l u o r e s c e n t   lamp  (5 )   c o m p r i s i n g :  

a  w i n d i n g   e n v e l o p e   (6 )   f o r m e d   by  b e n d i n g   a  

s t r a i g h t   g l a s s   t u b e   i n t o   s u b s t a n t i a l l y   a  U - s h a p e ,  

t h e r e b y   f o r m i n g   a  f i r s t   b e n t   p a r t   ( 6 a )   and  a  p a i r  

of  f i r s t   l e g   p a r t s  ( 6 b )   and  b e n d i n g   e a c h   l e g   p a r t  

of  t h e   s a i d   p a i r   of  f i r s t   l e g   p a r t s   ( 6 b )   i n t o   a  

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

p a i r   of   s e c o n d   b e n t   p a r t s   ( 6 c )   and   two  p a i r s   o f  

s e c o n d   l e g   p a r t s   ( 6 d ) ;  

a  p r o j e c t i o n   (8)   f o r m e d   on  t h e   s a i d   f i r s t   b e n t  

p a r t .   ( 6 a )  ;  

a  r e s p e c t i v e   e l e c t r o d e   (7)   p o s i t i o n e d   in   t h e  

e n v e l o p e   (6)   at   or  a d j a c e n t   e a c h   end   of  t h e  

e n v e l o p e   ( 6 ) ;   a n d  

a  q u a n t i t y   of  m e r c u r y   and  a  q u a n t i t y   of   r a r e  

gas   in  t h e   s a i d   e n v e l o p e   ( 6 ) .  

2.  A  f l u o r e s c e n t   lamp  a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   t h e   s a i d   f i r s t   b e n t   p a r t   ( 6 a )   i s   a t   a  

d i s t a n c e   f r o m   t h e   s a i d   e l e c t r o d e s   ( 7 ) .  

3.  A  f l u o r e s c e n t   lamp  a c c o r d i n g   to   c l a i m   2 ,  

w h e r e i n   t h e   s a i d   p r o j e c t i o n   (8)   i s   l o c a t e d  

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

b e n t   p a r t   ( 6 a ) .  

4.  A  f l u o r e s c e n t   lamp  a c c o r d i n g   to   c l a i m   3 ,  

w h e r e i n   t h e   s a i d   p r o j e c t i o n   (8)   i s   s u b s t a n t i a l l y  

on  an  a x i s   of   s y m m e t r y   of  t h e   s a i d   e n v e l o p e   ( 6 ) .  



5.  A  f l u o r e s c e n t   l amp  a c c o r d i n g   t o   e i t h e r   o f  

c l a i m s   3  and  4,  w h e r e i n   t h e   s a i d   e l e c t r o d e s   ( 7 )  

a r e  n o t   p r o v i d e d   w i t h   e x h a u s t   t u b e s .  

6.  A  f l u o r e s c e n t   l amp  a c c o r d i n g   to   any  o f  

c l a i m s   3  to   5,  w h e r e i n   t h e   s a i d   p r o j e c t i o n   ( 8 )  

c o m p r i s e s   a  s e a l e d   t i p   p a r t   p r o v i d e d   f r o m   a n  

e x h a u s t   t u b e   ( 2 0 )   u s e d   d u r i n g   m a n u f a c t u r e   o f  

t h e   l a m p .  

7.  A  f l u o r e s c e n t   l amp  a c c o r d i n g   t o   any  o f  

c l a i m s   3  to   6,  w h e r e i n   t h e   s a i d   p r o j e c t i o n   ( 8 )  

c o n t a i n s   an  a m a l g a m .  

8.  A  f l u o r e s c e n t   lamp  a c c o r d i n g   t o   c l a i m   7 ,  

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

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

l amp  ( 5 )   w h i c h   c o m p r i s e s   a  w i n d i n g   e n v e l o p e   ( 6 ) ,  

t h e   m e t h o d   i n c l u d i n g   t h e   s t e p s   o f :  

p r o v i d i n g   a  s t r a i g h t   g l a s s   t u b e   ( 1 0 )   h a v i n g  

o p e n i n g s   ( 1 0 ' )   at   t h e   e n d s   t h e r e o f ;  

b e n d i n g   the  s a i d   t u b e   ( 1 0 )   i n t o   s u b s t a n t i a l l y   a  

U - s h a p e   t h e r e b y   f o r m i n g   a  f i r s t   b e n t   p a r t   ( 6 a )  

and   a  p a i r   of  f i r s t   l e g   p a r t s   ( 6 b )   a n d .  b e n d i n g  e a c h  

l e g   p a r t   o f   t h e   s a i d   p a i r   of   f i r s t   l e g   p a r t s   ( 6 b )  

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

a  p a i r   of  s e c o n d   b e n t   p a r t s   ( 6 c )   and  two  p a i r s  

of  s e c o n d   l e g   p a r t s   ( 6 d ) ,   to  form  the  s a i d   e n v e l o p e ;  

c o n n e c t i n g   an  e x h a u s t   t u b e   ( 2 0 )   to   t h e   s a i d  

f i r s t   b e n t   p a r t ;  



p r o v i d i n g   a  c o a t i n g   ( 1 2 )   of   p h o s p h o r   m a t e r i a l  

on  t h e   i n n e r   s u r f a c e   of  t h e   s a i d   w i n d i n g   envelope   ( 6 ) ;  

s e a l a b l y   a f f i x i n g   a  r e s p e c t i v e   e l e c t r o d e   (7 )   i n  

t h e   e n v e l o p e   (6 )   at   or  a d j a c e n t   e a c h   of  t h e   s a i d  

o p e n i n g s   ( 1 0 ' ) ;  

e v a c u a t i n g   t h e   s a i d   w i n d i n g   enve lope   (6)  and  

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

r a r e   g a s   i n t o   t h e   evacua ted   enve lope   t h rough   the  s a i d  

e x h a u s t   t u b e   ( 2 0 ) ;   a n d  

s e a l i n g   o f f   at   t h e   s a i d   e x h a u s t   t u b e   ( 2 0 )   t o  

f o r m   a  p r o j e c t i o n .  

10.   A  m e t h o d   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   t h e  

s a i d   e x h a u s t   t u b e   (20)   i s   c o n n e c t e d   so  as  to   e x t e n d  

in   t h e   same  d i r e c t i o n   as  t h e   s a i d   s e c o n d   l e g   p a r t s  

( 6 d )   of   t h e   s a i d   w i n d i n g   e n v e l o p e   ( 6 ) .  

11.   A  m e t h o d   a c c o r d i n g   to   c l a i m   10  or  1 1 ,  

w h e r e i n   t h e   s a i d   c o a t i n g   ( 1 2 )   i s   p r o v i d e d   a f t e r   t h e  

b e n d i n g   o p e r a t i o n s   a r e   p e r f o r m e d .  

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

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

p o s i t i o n i n g   t h e   s a i d   o p e n i n g s   ( 1 0 ' )   of  t h e  

w i n d i n g   envelope   (6)  to  face  upward ;  

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

t h e   s a i d   o p e n i n g s   ( 1 0 ' ) ;   a n d  

t u r n i n g   t h e   s a i d   w i n d i n g   envelope   (6)  ups ide   down 

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

o p e n i n g s   ( 1 0 ' )   and  f rom  t h e   s a i d   e x h a u s t   t u b e   ( 2 0 ) .  
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