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Linear  beam  tubes. 
©  A  linear  beam  tube  may  be  protected  against  high 
voltage  arcs  between  the  cathode  (2)  and  anode  (3)  of  its 
electron  gun  by  connecting  to  ground  a  limiting  impedance 
in  a  series  path  from  said  anode.  The  anode  is  carried  upon 
the  end  of  a  ceramic  cylinder  (8)  which  is  coaxiaily  within  a 
conical  metallic  member  (9).  The  end  (10)  of  the  ceramic 
cylinder  remote  from  the  anode  is  attached  to  one  end  of 
said  conical  metallic  member,  the  other  end  of  which  is 
flanged,  with  the  flange  passing  through  the  tube  envelope 
to  provide  an  external  termination  (11)  which  may  be 
connected  to  ground.  Resistive  material  is  deposited  in  a 
groove  (12)  in  the  inner  surface  of  said  ceramic  cylinder  to 
form  a  deposited  impedance  which  extends  from  the  anode 
over  the  end  of  the  ceramic  cylinder,  to  the  end  of  the  conical 
metallic  member  and  constitutes  said  limiting  impedance. 
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  A  linear  beam  tube  may  be  protected  against  high 
voltage  arcs  between  the  cathode  (2)  and  anode  (3)  of  its 
electron  gun  by  connecting  to  ground  a  limiting  impedance 
in  a  series  path  from  said  anode.  The  anode  is  carried  upon 
the  end  of  a  ceramic  cylinder  (8)  which  is  coaxially  within  a 
conical  metallic  member  (9).  The  end  (1Q)  of  the  ceramic 
cylinder  remote  from  the  anode  is  attached  to  one  end  of 
said  conical  metallic  member,  the  other  end  of  which  is 
flanged,  with  the  flange  passing  through  the  tube  envelope 
to  provide  an  external  termination  (11)  which  may  be 
connected  to  ground.  Resistive  material  is  deposited  in  a 
groove  (12)  in  the  inner  surface  of  said  ceramic  cylinder  to 
form  a  deposited  impedance  which  extends  from  the  anode 
over  the  end  of  the  ceramic  cylinder,  to  the  end  of  the  conical 
metallic  member  and  constitutes  said  limiting  impedance. 



T h i s   i n v e n t i o n   r e l a t e s   to   l i n e a r   beam  t u b e s   a n d  

more   p a r t i c u l a r l y   to  t he   e l e c t r o n   guns   o f   s u c h   t u b e s .  

The  e l e c t r o n   gun  end  of   a  t y p i c a l   l i n e a r   beam  t u b e  

i s   shown  in  F i g u r e   1  of   t h e   a c c o m p a n y i n g   d r a w i n g s .  

R e f e r r i n g   to  F i g u r e   1  t h e   g l a s s   or   c e r a m i c  

e n v e l o p e   o f   t h e   l i n e a r   beam  t u b e   i s   r e p r e s e n t e d   a t   1 ;  

t h e   c a t h o d e   of   i t s   e l e c t r o n   gun  is  r e p r e s e n t e d   a t   2 

and  t h e   a n o d e   of  i t s   e l e c t r o n   gun  is   r e p r e s e n t e d   a t  

3.  The  a n o d e   3  i s   m o u n t e d   d i r e c t l y   upon  t h e   f i r s t  

p o l e   p i e c e   4  of   a  f o c u s s i n g   s t r u c t u r e   a t   t h e   e n t r a n c e  

of   a  s l o w   wave  s t r u c t u r e   ( n o t   r e p r e s e n t e d   b u t   to  t h e  

r i g h t   as  v i e w e d )   of   t h e   l i n e a r   beam  t u b e .   C o m m o n l y  

b u t   n o t   n e c e s s a r i l y   t h i s   f i r s t   p o l e   p i e c e   4  c o n s t i t u t e s  

a l s o   an  end   w a l l   of  t he   f i r s t   c a v i t y   o f   t h e   s l o w  

wave   s t r u c t u r e .   In  t h i s   c a s e   t h e   a n o d e   3,  m o u n t e d  

as  i t   i s   on  t h e   f i r s t   p o l e   p i e c e   4,  is   h e l d   a t   g r o u n d  

p o t e n t i a l   and  the   l e n g t h   of   t h e   main  c a t h o d e   v o l t a g e  

i n s u l a t o r   ( i . e .   t h e   l e n g t h   L  of   t he   e n v e l o p e   1 

e l e c t r i c a l l y   b e t w e e n   t h e   c a t h o d e   2  and  t h e   p o l e   p i e c e  

4)  i s   d e t e r m i n e d   by  t h e   v o l t a g e   s t a n d - o f f   r e q u i r e m e n t s  

e x t e r n a l   to   t h e   t u b e .   Where   t h e   t u b e   o p e r a t e s   i n  

a i r   t h e   l e n g t h   L  r e q u i r e s   to   be  l o n g e r   t h a n   w o u l d   b e  

t h e   c a s e   i f   t h e   gun  end   of   t h e   t u b e   we re   to   b e  

i m m e r s e d   in   a  d i e l e c t r i c   l i q u i d .  

Wi th   t h e   c o n f i g u r a t i o n   of   F i g u r e   1,  d u r i n g   h i g h  

v o l t a g e   a r c s   o c c u r r i n g   b e t w e e n   the   c a t h o d e   2  a n d  

a n o d e   3  t h e s e   e l e c t r o d e s   a r e   p r o n e   to  damage   and  f o r  

t h i s   r e a s o n   t h e   known  c o n f i g u r a t i o n   shown  i n  

F i g u r e   2  of   t h e   a c c o m p a n y i n g   d r a w i n g   has   f o u n d   s o m e  

f a v o u r   by  v i r t u e   of  t h e   p r o t e c t i o n   t h a t   may  be  a f f o r d e d  

to  t h e   e l e c t r o d e s   in  t h e   f a c e   of  such   h i g h   v o l t a g e   a r c s .  

R e f e r r i n g   to  F i g u r e   2  in   t h i s   c a s e   t h e   a n o d e  

e l e c t r o d e   3  i s   i s o l a t e d   f rom  t h e   p o l e   p i e c e   4  and  i s  

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

t u r n   s u p p o r t e d   b e t w e e n   two  i n s u l a t i n g   l e n g t h s   o f  

e n v e l o p e   1'  and  1"  w h i c h   a r e   e a c h   of  l e n g t h   e q u a l   to   L .  



A  f l a n g e   6  by  w h i c h   t he   c y l i n d e r   5  i s   m o u n t e d ,  

and  w h i c h   is   s a n d w i c h e d   b e t w e e n   the   two  l e n g t h s   o f  

i n s u l a t o r   1'  and  1" ,   f o r m s   an  e l e c t r i c a l   c o n n e c t i o n  

f o r   t h e   anode   3.  B e t w e e n   t h e   e l e c t r i c a l   c o n n e c t i o n  

f o r m e d   by  f l a n g e   6  and  e a r t h   is   an  e x t e r n a l   l i m i t i n g  

r e s i s t o r   7.  In  p r a c t i c e ,   and  as  shown,   t h e   end  o f  

t h e   r e s i s t o r   7  r e m o t e   f r o m . t h e   f l a n g e   6  i s   g r o u n d e d  

by  b e i n g   a t t a c h e d   to   t h e   f i r s t   p o l e   p i e c e   4.  I n  

some  c a s e s   g r o u n d i n g   i s   e f f e c t e d   n o t   v i a   t he   f i r s t  

p o l e   p i e c e   4  b u t   v i a   a  c u r r e n t   s e n s o r .  

With   t he   c o n s t r u c t i o n   of   F i g u r e   2,  d u r i n g   n o r m a l  

o p e r a t i o n   t h e   anode   3  i s   h e l d   c l o s e   to  g r o u n d   p o t e n t i a l  

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

when  an  anode   to   c a t h o d e   a r c   o c c u r s   a  r e l a t i v e l y  

l a r g e   c u r r e n t   f l o w s   t h r o u g h   t h e   l i m i t i n g   r e s i s t o r   7 

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

c a u s i n g   t he   a r c   to   be  e x t i n g u i s h e d .   In  t h i s   c a s e  

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

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

W h i l s t   t h e   t u b e   i l l u s t r a t e d   by  F i g u r e   2  i s ,   a s  

r e g a r d s   c a t h o d e   to   a n o d e   a r c s ,   a  " p r o t e c t e d "   t u b e   a s  

o p p o s e d   to  t h e   t u b e   i l l u s t r a t e d   by  F i g u r e   1  w h i c h   i s  

an  " u n p r o t e c t e d "   t u b e ,   a  s e r i o u s   d i s a d v a n t a g e   a r i s i n g  

f rom  t h e   c o n s t r u c t i o n   o f   F i g u r e   2  i s   t h e   a d d e d   l e n g t h  

of   i n s u l a t i n g   e n v e l o p e   w a l l ,   i . e .   t he   two  p o r t i o n s   1 '  

and  1" ,   b e t w e e n   t h e   c a t h o d e   mount   and  t h e   f i r s t  

p o l e   p i e c e   4  -   e f f e c t i v e l y   d o u b l e   t h a t   of   t h e   c o n s -  

t r u c t i o n   i l l u s t r a t e d   by  F i g u r e   1.  W h i l s t   t h i s   a d d e d  

l e n g t h   i s   in  i t s e l f   u n d e s i r a b l e   t h e r e   i s   in  c o n s e q u e n c e  
a l s o   a  t e n d e n c y   f o r   t h e   gun  to   be  t h e   more  s u s c e p t i b l e  

to   v i b r a t i o n .   Such  v i b r a t i o n   can  g i v e   r i s e   to   e l e c t r i c a l  

n o i s e   w h i c h   i s   a  s e r i o u s   l i m i t a t i o n   in  some  s y s t e m s .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   a n  

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

i s   r e d u c e d .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   an  e l e c t r o n   b e a m  

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



t h e r e o f   a  c a t h o d e   and  a t   t h e   o t h e r   end  t h e r e o f   a n  

a n o d e ,   s a i d   a n o d e   b e i n g   m o u n t e d   a d j a c e n t   to   b u t   i s o l a t e d  

f rom  an  end  w a l l   o f   a  s t r u c t u r e   d o w n s t r e a m   of  s a i d  

gun  and  w h e r e i n   s a i d   a n o d e   i s   s u p p o r t e d   by  means  o f  

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

e x t e n d i n g   back   f rom  s a i d   a n o d e   t o w a r d s   t h e   c a t h o d e   e n d  

of   s a i d   gun  and  a  s e c o n d   p a r t   e x t e n d i n g   f o r w a r d   f r o m  

t h e   end  of  s a i d   f i r s t   p a r t   r e m o t e   f rom  s a i d   a n o d e  

t o w a r d s   s a i d   end  w a l l ,   one  of   s a i d   two  p a r t s   b e i n g  

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

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

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

and  an  e x t e r n a l   t e r m i n a t i o n   w h i c h   in  o p e r a t i o n   may 
be  g r o u n d e d   ( d i r e c t l y   or   i n d i r e c t l y   e . g .   v i a   a  c u r r e n t  

s e n s o r )   w h e r e b y   t o   p e r m i t   s a i d   a n o d e   to  t e n d   to  c h a r g e  

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

o c c u r s .  

S a i d   s t r u c t u r e   may  f o r   e x a m p l e   be  a  f o c u s s i n g  

s t r u c t u r e ;   wave  p r o p a g a t i n g   s t r u c t u r e ;   an  e l e c t r o n  

beam  t u n n e l   or   t h e   l i k e   d e p e n d i n g   upon  t h e   t y p e   o f  

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

The  end  o f   s a i d   s e c o n d   p a r t   a d j a c e n t   s a i d   end  w a l l  

may  be  a t t a c h e d   to   s a i d   end  w a l l   or   c a r r i e d   f rom  t h e  

e n v e l o p e   of  s a i d   t u b e   a t   a  p o s i t i o n   a d j a c e n t   s a i d   e n d  

w a l l .  

Commonly  s a i d   end   w a l l   w i l l   be  t h e   f i r s t   p o l e  

p i e c e   of  a  f o c u s s i n g   s t r u c t u r e ,   in  w h i c h   c a s e   w h e r e   t h e  

end  of  s a i d   s e c o n d   p a r t   a d j a c e n t   to  s a i d   end  w a l l   i s  

a t t a c h e d   to  s a i d   end   w a l l   s a i d   p o l e   p i e c e   may  c o m p r i s e  

s a i d   e x t e r n a l   t e r m i n a t i o n .  

P r e f e r a b l y   s a i d   f i r s t   and  s e c o n d   p a r t s   of   w h i c h  

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

p l a n e   t r a n s v e r s e   to   t h e   beam  a x i s   o v e r   t h e   m a j o r  

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

c r o s s   s e c t i o n   and  c o - a x i a l   w i t h   s a i d   beam  a x i s .  

Both  of  s a i d   p a r t s   may  o v e r a l l   be  g e n e r a l l y  

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



s a i d   end  w a l l   and  s a i d   anode   by  f l a n g e   means  or  a t  

l e a s t   one  of  s a i d   two  p a r t s   may  be  g e n e r a l l y   c o n i c a l .  

In  one  e m b o d i m e n t   of   t h e   i n v e n t i o n   s a i d   f i r s t  

p a r t   c o m p r i s e s   a  c e r a m i c   t u b u l a r   member   and  s a i d  

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

has   a  f l a n g e   a t   i t s   end  r e m o t e   f rom  s a i d   f i r s t   p a r t  

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

a d j a c e n t   s a i d   end  w a l l .  

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

s a i d   l i m i t i n g   i m p e d a n c e   i s   p r o v i d e d   on  an  i n t e r n a l  

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

p a r t ,   w i t h   one  end  in  c o n t a c t   w i t h   s a i d   anode   and  t h e  

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

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

f i r s t   p a r t   c o m p r i s e s   a  m e t a l l i c   t u b u l a r   member  c o -  

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

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

a t t a c h e d   a t   one  end  to   s a i d   end  w a l l   and  t h e   end  o f  

s a i d   m e t a l l i c   t u b u l a r   member  r e m o t e   f rom  s a i d   a n o d e  

b e i n g   f l a n g e d   w i t h   i t s   f l a n g e   a t t a c h e d   to  t h e   end  o f  

s a i d   c e r a m i c   t u b u l a r   member  r e m o t e   f rom  s a i d   end  w a l l .  

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

s a i d   l i m i t i n g   i m p e d a n c e   i s   p r o v i d e d   on  an  e x t e r n a l  

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

p a r t   w i t h   one  end  in  c o n t a c t   w i t h   s a i d   f l a n g e   and  t h e  

o t h e r   e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   e x t e r n a l  

t e r m i n a t i o n .  

S a i d   l i m i t i n g   i m p e d a n c e   may  c o m p r i s e   d e p o s i t e d  

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

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

The  i n v e n t i o n   i s   f u r t h e r   d e s c r i b e d   w i t h  

r e f e r e n c e   to  F i g u r e s   3  and  4  of  t he   a c c o m p a n y i n g  

d r a w i n g   w h i c h   i l l u s t r a t e s   two  e m b o d i m e n t s   o f ' i . t h e  

p r e s e n t   i n v e n t i o n .  

In  F i g u r e s   3  and  4  l i k e   r e f e r e n c e s   a r e   u s e d   f o r  

l i k e   p a r t s   in  F i g u r e s   1  and  2 .  



R e f e r r i n g   to  F i g u r e   3  as  w i l l   be  s e e n   t h e   a n o d e   3 

i s   i s o l a t e d   f rom  t h e   p o l e   p i e c e   4  and  i s   m o u n t e d   u p o n  

a  c e r a m i c   c y l i n d r i c a l   member   8  w h i c h   e x t e n d s   b a c k  

t o w a r d s   t h e   c a t h o d e   end  of   t h e   e l e c t r o n   g u n .  

The  c y l i n d r i c a l   c e r a m i c   member  8  i s   s u p p o r t e d   b y  

means   of   a  f l a n g e d   c o n i c a l   m e t a l l i c   member   9  w h i c h  

s u r r o u n d s   t h e   c y l i n d r i c a l   member  8.  One  end  10  o f  

t h e   c o n i c a l   member  9  is   f i x e d   to  t h e   end  of  t h e  

c y l i n d r i c a l   c e r a m i c   member   8  r e m o t e   f rom  t h e   a n o d e   3 .  

The  o t h e r   f l a n g e d   end  of  t he   c o n i c a l   member   9  e x t e n d s  

t h r o u g h   t h e   e n v e l o p e   1  of   t h e   t u b e   to  fo rm  a n  

e x t e r n a l   t e r m i n a t i o n   11.  The  l e n g t h   of  e n v e l o p e   b e t w e e n  

t h e   f l a n g e   11  and  t he   mount   of  t he   c a t h o d e   2  i s  

e q u a l   to   L .  

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

c e r a m i c   member   8  i s   d e p o s i t e d   w i t h i n   a  g r o o v e   1 2  

r e s i s t i v e   m a t e r i a l   f o r m i n g   t he   r e q u i r e d   l i m i t i n g  

i m p e d a n c e .   The  d e p o s i t e d   r e s i s t i v e   m a t e r i a l   e x t e n d s  

b e y o n d   t h e   g r o o v e   so  t h a t   one  end  13  of  t h e   l i m i t i n g  

i m p e d a n c e   is   in  e l e c t r i c a l   c o n t a c t   w i t h   t h e   a n o d e   3 

and  t h e   o t h e r   end  e x t e n d s   o v e r   t h e   end  of  t h e  

c y l i n d r i c a l   c e r a m i c   member   8  to  c o n t a c t   end  10  of   t h e  

c o n i c a l   m e t a l l i c   member   9.  As  s h o w n ,   t he   r e s i s t i v e  

m a t e r i a l   i s   d e p o s i t e d   in  t h e   b a s e   of   t h e   g r o o v e   12  

and   e x t e n d s   o n l y   p a r t l y   up  t h e   s i d e   w a l l s   of   t h e   g r o o v e .  
Thus  t h e   l i m i t i n g   i m p e d a n c e   is   a g a i n   in  s e r i e s  

in  a  p a t h   b e t w e e n   the   a n o d e   3  and  t h e   e x t e r n a l  

t e r m i n a t i o n   11.  I f   t h i s   t e r m i n a t i o n   is  g r o u n d e d   t h e n  

as  a l r e a d y   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   2,  a r c s  

o c c u r r i n g   b e t w e e n   t h e   c a t h o d e   2  and  t h e   a n o d e   3  m a y  
be  s u p p r e s s e d .   I t   w i l l   be  n o t e d   h o w e v e r   t h a t   t h e  

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

t u b e   i l l u s t r a t e d   by  F i g u r e   3  c o r r e s p o n d s   more   c l o s e l y  

to   t h a t   of   t he   e l e c t r o n   gun  of  t he   u n p r o t e c t e d   t u b e  

of   F i g u r e   1  t h a n   to   t he   l e n g t h y   gun  s e c t i o n   of   t h e  

p r o t e c t e d   t u b e   of   F i g u r e   2 .  



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

vacuum  w i t h i n   the   t u b e   e n v e l o p e   t he   l e n g t h   of  c e r a m i c  

r e q u i r e d   to   h o l d   o f f   the   v o l t a g e   is   l e s s   t h a n   is  t h e  

c a s e   f o r   t h e   r e s i s t o r   7  of  F i g u r e   2 .  

R e f e r r i n g   to  F i g u r e   4,  t he   anode   3  i s   a g a i n  

i s o l a t e d   f rom  t h e   p o l e   p i e c e   4.  Anode  3  is   m o u n t e d  

upon  a  g e n e r a l l y   c y l i n d r i c a l   m e t a l l i c   member  14 

w h i c h   e x t e n d s   b a c k   from  t he   anode   3  t o w a r d s   t he   c a t h o d e  

end  of   t h e   e l e c t r o n   g u n .  
Member  14  is   c o - a x i a l l y   w i t h i n   a  c y l i n d r i c a l  

c e r a m i c   member   15  w h i c h   is   m o u n t e d   a t   one  end  on  t h e  

p o l e   p i e c e   4  and  e x t e n d s   back   t h e r e f r o m   t o w a r d s   t h e  

c a t h o d e   end  of   t h e   e l e c t r o n   g u n .  
The  end  of   member  14  r e m o t e   f rom  t h e   anode   3  i s  

f l a n g e d   w i t h   i t s   f l a n g e   16  a t t a c h e d   to  t h e   end  o f  

the   c e r a m i c   member  r e m o t e   f rom  t h e   p o l e   p i e c e   4 .  

P a s s i n g   t h r o u g h   the   e n v e l o p e   w a l l   1  a d j a c e n t   t o ,  

b u t   s p a c e d   f r o m ,   t h e   p o l e   p i e c e   4  is   an  a n n u l a r   m e t a l l i c  

member  17  w h i c h   e x t e n d s   i n w a r d l y   t o w a r d s   t h e   t u b e  

a x i s   to  c o n t a c t   t h e   c y l i n d r i c a l   c e r a m i c   member  1 5 .  

Member  17  p r o v i d e s   an  e x t e r n a l   t e r m i n a t i o n .  

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

member  15  i s   d e p o s i t e d   w i t h i n   a  g r o o v e   18,  r e s i s t i v e  

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

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

t he   g r o o v e ,   f rom  t h e   f l a n g e   16  of  c y l i n d r i c a l   m e t a l l i c  

member  14  to  member  17  f o r m i n g   s a i d   e x t e r n a l   t e r m i n a t i o n .  

Thus  a g a i n   t h e   l i m i t i n g   i m p e d a n c e   is  in  s e r i e s  

in  a  p a t h   b e t w e e n   t he   anode   3  and  t h e   e x t e r n a l  

t e r m i n a t i o n   f o r m e d   by  member  17  and  i f   t h e   l a s t  

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

w i t h   r e f e r e n c e   to  F i g u r e   2  a r c s   o c c u r r i n g   b e t w e e n   t h e  

c a t h o d e   2  and  t h e   anode   3  may  be  s u p p r e s s e d .  



1.  An  e l e c t r o n   beam  t u b e   c o m p r i s i n g   an  e l e c t r o n   g u n  

h a v i n g   a t   one  end  t h e r e o f   a  c a t h o d e   and  a t   t he   o t h e r  

end  t h e r e o f   an  a n o d e , s a i d   anode   b e i n g   m o u n t e d   a d j a c e n t  

to  b u t   i s o l a t e d   f rom  an  end   w a l l   of  a  s t r u c t u r e  

d o w n s t r e a m   of  s a i d   gun  and  w h e r e i n   s a i d   anode   i s  

s u p p o r t e d   by  means   of  f o l d e d   m o u n t i n g   means  c o m p r i s e d  

of  a  f i r s t   p a r t   e x t e n d i n g   b a c k   f rom  s a i d   a n o d e  

t o w a r d s   t h e   c a t h o d e   end  of   s a i d   gun  and  a  s e c o n d  

p a r t   e x t e n d i n g   f o r w a r d   f rom  t h e   end  of  s a i d   f i r s t  

p a r t   r e m o t e   f rom  s a i d   a n o d e   t o w a r d s   s a i d   end  w a l l ,   o n e  

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

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

w h i c h   i s   e l e c t r i c a l l y   in  s e r i e s   in  a  p a t h   b e t w e e n  

s a i d   anode   and  an  e x t e r n a l   t e r m i n a t i o n   w h i c h   i n  

o p e r a t i o n   may  be  g r o u n d e d   w h e r e b y   to   p e r m i t   s a i d  

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

an  a n o d e   to  c a t h o d e   a r c   o c c u r s .  
2.  A  t u b e   as  c l a i m e d   in  c l a i m   1  and  w h e r e i n   t h e  

end  of   s a i d   s e c o n d   p a r t   a d j a c e n t   s a i d   end  w a l l   i s  

a t t a c h e d   to  s a i d   end  w a l l .  

3.  A  t u b e   as  c l a i m e d   in  c l a i m   1  and  w h e r e i n   t h e   e n d  

of   s a i d   s e c o n d   p a r t   a d j a c e n t   s a i d   e r d w a l l   i s   c a r r i e d  

f rom  t h e   e n v e l o p e   of  s a i d   t u b e   a t   a  p o s i t i o n   a d j a c e n t  

s a i d   end  w a l l .  

4.  A  t u b e   as  c l a i m e d   in  any  of  t h e   a b o v e   c l a i m s  

and  w h e r e i n   s a i d   end  w a l l   i s   t h e   f i r s t   p o l e   p i e c e   o f   a  

f o c u s s i n g   s t r u c t u r e .  

5.  A  t u b e   as  c l a i m e d   in  c l a i m   4  as  d e p e n d e n t   u p o n  
c l a i m   2  and  w h e r e i n   s a i d   p o l e   p i e c e   c o m p r i s e s   s a i d  

e x t e r n a l   t e r m i n a t i o n .  

6.  A  t u b e   as  c l a i m e d   in  any  of   t h e   a b o v e   c l a i m s  

and  w h e r e i n   s a i d   f i r s t   and  s e c o n d   p a r t s   of   w h i c h  

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

p l a n e   t r a n s v e r s e   to   t h e   beam  a x i s   o v e r   t h e   m a j o r   p o r t i o n s  

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

and  c o - a x i a l   w i t h   s a i d   beam  a x i s .  



7.  A  t u b e   as  c l a i m e d   in  c l a i m   6  and  w h e r e i n   b o t h  

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

t h e i r   ends   r e m o t e   f rom  s a i d   end  w a l l   and  s a i d   a n o d e  

by  f l a n g e   m e a n s .  

8.  A  t u b e   as  c l a i m e d   in  c l a i m   6  and  w h e r e i n   b o t h  

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

u n i t e d   a t   t h e i r   ends   r e m o t e   f rom  s a i d   end  w a l l   a n d  

a t   l e a s t   one  of  s a i d   two  p a r t s   is  g e n e r a l l y   c o n i c a l .  

9.  A  t u b e   as  c l a i m e d   in   any  of  c l a i m s   1.  to   6  a n d  

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

member   and  s a i d   s e c o n d   p a r t   c o m p r i s e s   a  c o n i c a l  

m e t a l l i c   member  w h i c h   h a s   a  f l a n g e   a t   i t s   end  r e m o t e  

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

t h e   e n v e l o p e   of  s a i d   t u b e   a d j a c e n t   s a i d   end   w a l l .  

10.  A  t u b e   as  c l a i m e d   in  c l a i m   9  and  w h e r e i n   s a i d  

l i m i t i n g   i m p e d a n c e   is   p r o v i d e d   on  an  i n t e r n a l  

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

f i r s t   p a r t ,   w i t h   one  end  in  c o n t a c t   w i t h   s a i d   a n o d e  

and  t h e   o t h e r   in  c o n t a c t   w i t h   s a i d   c o n i c a l   m e t a l l i c  

m e m b e r .  

11.  A  t u b e   as  c l a i m e d   in   any  of  c l a i m s   1  to   6  a n d  

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

member   c o - a x i a l l y   w i t h i n   a  c e r a m i c   t u b u l a r   m e m b e r  

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

member   b e i n g   a t t a c h e d   a t   one  end  to  s a i d   end   w a l l  

and  t h e   end  of  s a i d   m e t a l l i c   t u b u l a r   member   r e m o t e  

f rom  s a i d   anode   b e i n g   f l a n g e d   w i t h   i t s   f l a n g e  

a t t a c h e d   to  t he   end  of  s a i d   c e r a m i c   t u b u l a r   m e m b e r  

r e m o t e   from  s a i d   end  w a l l .  

12.  A  t u b e   as  c l a i m e d   in   c l a i m   11  and  w h e r e i n  

s a i d   l i m i t i n g   i m p e d a n c e   i s   p r o v i d e d   on  an  e x t e r n a l  

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

p a r t   w i t h   one  end  in  c o n t a c t   w i t h   s a i d   f l a n g e   a n d  

t h e   o t h e r   e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   e x t e r n a l  

t e r m i n a t i o n .  

13.  A  t u b e   as  c l a i m e d   in  any  of  t he   a b o v e   c l a i m s  

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



d e p o s i t e d   r e s i s t i v e   m a t e r i a l .  

14.  A  t u b e   as  c l a i m e d   in  c l a i m   13  and  w h e r e i n   s a i d  

r e s i s t i v e   m a t e r i a l   i s   d e p o s i t e d   in  a  g r o o v e   in  t h e  

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

i m p e d a n c e   is   p r o v i d e d .  

15.  An  e l e c t r o n   beam  t u b e   s u b s t a n t i a l l y   as  h e r e i n  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   3  of   t h e  

a c c o m p a n y i n g   d r a w i n g s .  

16.  An  e l e c t r o n   beam  t u b e   s u b s t a n t i a l l y   as  h e r e i n  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   4  o f   t h e  

a c c o m p a n y i n g   d r a w i n g s .  
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