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A n   electron  gun  electrode  is  provided  with  an  improved 
beam  shaping  region  having  an  elongated  recess  coined  in 
the  upper  electrode  surface  and  an  opposed  coined  depress- 
ion  in  the  lower  surface.  The  double  coining  fabrication 
method  assures  a  sharp  perimetrical  edge  about  at  least  the 
central  portion  of  the  recesss,  such  being  an  important 
influence  in  achieving  improved  beam  shaping  lensing. 



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

ray  tube  compr i s ing   in  an  evacua ted   envelope   an  e l e c t r o n   gun  to  g e n e r a t e  

an  e l e c t r o n   beam  and  a  t a r g e t   for  r e c e i v i n g   said  e l e c t r o n   beam,  t h e  

e l e c t r o n   gun  i n c l u d i n g   a  cathode  and  at   l e a s t   two  gr id  e l e c t r o d e s ,   a  d i s -  

c r e t e l y   c o n f i g u r a t e d   beam  shaping  r e g i o n   being  f a b r i c a t e d   in  at   l e a s t  

one  of  the  g r id   e l e c t r o d e s ,   said  r e g i o n   having  a  one-p iece   e f f e c t u a l  

p o r t i o n   e v i d e n c i n g   upper  and  lower  s u r f a c e s   d e f i n i n g   a  m a t e r i a l   t h i c k -  

ness  t h e r e b e t w e e n .  

Such  c a t h o d e - r a y   tubes  are  used  to  d i s p l a y ,   for  example,  t e l e -  

v i s ion   p i c t u r e s   or  are  used  in  an  o s c i l l o s c o p e .   In  such  cases  the  t a r -  

get  is  a  d i s p l a y   sc reen   having  a  phosphor   l a y e r ,   for  example,  in  a  

b l a c k - a n d - w h i t e   d i s p l a y   tube  or  in  an  o s c i l l o s c o p e   tube,  or  having  a  

p a t t e r n   of  phosphor  e lements   l uminesc ing   in  d i f f e r e n t   co lours   in  a  c o l o u r  

d i s p l a y   t u b e .  

Such  a  tube  may  also  be  used  as  a  camera  tube.  In  t h a t   c a s e  

the  t a r g e t   is  a  p h o t o s e n s i t i v e   l a y e r ,   for  example,  a  p h o t o c o n d u c t i v e  

l a y e r .  

In  a l l   a p p l i c a t i o n s   the  spo t   formed  when  the  e l e c t r o n   beam  im-  

pinges  on  the  t a r g e t   must  have  p r e d e t e r m i n e d ,   g e n e r a l l y   small ,   d i m e n -  

sions  and  the  haze  su r round ing   the  t a r g e t   should  be  minimum. 

Such  a  method  is  d i s c l o s e d   in  the  pub l i shed   N e t h e r l a n d s   P a t e n t  

A p p l i c a t i o n   77  12  942  (PHN  8960).  In  the  f i r s t   grid  e l e c t r o d e   of  t h e  

e l e c t r o n   gun  of  the  cathode  ray  tube  d e s c r i b e d   in  said  s p e c i f i c a t i o n  

an  a p e r t u r e   and  a  V-shaped  or  U-shaped  groove  is  provided.   This  f i r s t  

e l e c t r o d e   with  groove  c o n s t i t u t e s ,   in  c o o p e r a t i o n   with  the  second  g r i d ,  

a  n o n - r o t a t i o n a l l y   symmetr ical   e l e c t r o n   l ens ,   th i s   asymmetry  becoming  
m a n i f e s t   mainly  as  a  quadrupole   lens  a c t i o n   focus ing  the  e l e c t r o n   beam 

in  two  foca l   l i n e s   i n s t ead   of  one  c o n c e n t r a t e d   s t i gma t i c   c r o s s - o v e r  

(wa i s t ) .   To  pe rmi t   such  grooves  to  be  made,  a  c o n p a r a t i v e l y   t h i c k   p l a t e  

m a t e r i a l   has  to  be  u s e d .  

Some  beam  shaping  e l e c t r o d e s   have  been  manufactured  as  t w o -  

piece  s t r u c t u r e s   in  an  e f f o r t   t o  a c h i e v e   the  des i red   beam  f o r m i n g  

c h a r a c t e r i s t i c s .   For  exanple ,   the  a r t i c l e   "30AX  S e l f - a l i g n i n g   110°  



i n - l i n e   co lor   TV  d i s p l a y "   in  IEEE  T r a n s a c t i o n s   on  Consumers  E l e c t r o n i c s ,  

Vol.  CE-24  No .  3 ,   August  1978,  pp.  481-487  d i s c l o s e s   beam  shap ing   e l e c -  

t rodes   c o n s t r u c t e d   of  two  super imposed   r e c t a n g u l a r l y   s l o t t e d   e l e m e n t s  

a f f i x e d   in  o r t hogona l   r e l a t i o n s h i p   to  p rov ide   a  s u b s t a n t i a l l y   s q u a r e  

a p e r t u r e   t h e r e t h r o u g h .   Through  t he se   s l o t s   the  f i r s t   g r id   e l e c t r o d e ,  

in  c o o p e r a t i o n   with  the  ca thode ,   forms  a  f i r s t   e l e c t r o s t a t i c   q u a d r u p o l e  

lens  f i e l d   and,  in  c o o p e r a t i o n   wi th   the  second  g r id   e l e c t r o d e ,   forms  a  

second  e l e c t r o s t a t i c   quadrupo le   lens   f i e l d   r o t a t e d   90°  wi th   r e s p e c t   t o  

the  f i r s t   e l e c t r o s t a t i c   quadrupo le   lens   f i e l d .   The  e l e c t r o n   beam  i s  

focused  in  two  foca l   l i n e s   by  sa id   lens   f i e l d s   so  t h a t   the  mutual   r e -  

p e l l i n g   of  the  e l e c t r o n s   (space  charge   r e p e l l i n g )   becomes  l e s s   t h a n  

in  the  case  of  one  c o n c e n t r a t e d   s t i g m a t i c   c r o s s - o v e r .   In  f a b r i c a t i o n ,  

i t   is  d i f f i c u l t   to  keep  p roper   a l i g n m e n t   between  the  two  s l o t s ,   and  

the  a f f i x u r a l   welding  can  produce  s u r f a c e   i m p e r f e c t i o n s   which  are  d e l e -  

t e r i o u s   to  the  forming  of  the  d e s i r e d   beam  shaping  l e n s i n g .  

G e n e r a l l y   speak ing ,   the  use  of  beam  shaping  e l e c t r o d e s   i n  

e l e c t r o n   guns  to  b e n e f i c i a l l y   modify  the  l ens ing   of  the  beams  is  known 

in  the  a r t .   D i s c r e t e   beam  shapings   minimize  d e f l e c t e d   spot   d i s t o r t i o n ,   s u c h  

being  e s p e c i a l l y   t rue  when  s e l f   conve rg ing   yokes  are  employed  w i t h  

i n - l i n e   gun  tubes .   E l e c t r o d e s   with  beam  shaping  p r o p e r t i e s   p rov ide   a  

l en s ing   f i e l d   of  e q u i p o t e n t i a l   l i n e s   of  force   to  form  the  bundle   o f  

moving  e l e c t r o n s   into  a  beam  of  d e s i r e d   c r o s s - s e c t i o n a l   shap ing .   E x -  

emplary  a r t   is  a lso  ev idenced   in  U.S.  P a t e n t   Nos.  3 , 8 5 2 , 6 0 8 ,   3 , 8 6 6 , 0 8 1  

and  4 ,143 ,293 .   Such  p r i o r   a r t   t e c h n i q u e s   are  compl i ca t ed   and  e x p e n s i v e  

to  f a b r i c a t e .  

A t t e n t i o n   is  a l so   d i r e c t e d   to  t h r ee   p r e v i o u s l y   and  c o n c u r r e n t l y  

f i l e d   U.S.  p a t e n t   a p p l i c a t i o n s   which  are  ass igned   to  the  a s s i g n e e   o f  

the  p r e s e n t   i n v e n t i o n .   These  a p p l i c a t i o n s   are  S.N.  94,405,   94,409  a n d  

94,515,  a l l   of  which  were  f i l e d   November  15,  1979.  The  r e s p e c t i v e  

d i s c l o s u r e s   in  t h e s e ' a p p l i c a t i o n s   r e l a t e   to  the  f i e l d   of  the  p r e s e n t  

i nven t ion ,   but  d i f f e r   markedly  t h e r e f r o m .  

I t   is  t h e r e f o r e   an  o b j e c t   of  t h i s   i nven t ion   to  reduce   and  o b -  

v i a t e   the  a fo rement ioned   d i s a d v a n t a g e s   and  to  p rov ide   a  method  o f  

f a c i l e l y   f a b r i c a t i n g   a  ca thode   ray  tube  compris ing  an  improved  d i s -  

c r e t e l y   c o n f i g u r a t e d   beam  shaping   r e g i o n   in  a  gr id   e l e c t r o d e .  

Another  o b j e c t   of  the  i n v e n t i o n   is  to  p rov ide   a  method  of  f a b r i -  

ca t ing   a  one -p i ece   beam  shaping   e l e c t r o n   gun  e l e c t r o d e   t h a t   ev idences   im-  

proved  beam  forming  p r o p e r t i e s .  



According  to  the  i n v e n t i o n   such  a  method  is  c h a r a c t e r i z e d  

in  t h a t   sa id   method  compr ises   the  s teps   of  c o i n i n g   an  e longa ted   r e c e s s  

inward  from  sa id   upper  s u r f a c e ;   co in ing   a  d e p r e s s i o n   inward  from  s a i d  

lower  su r f ace   in  opposed  o r i e n t a t i o n   to  sa id   r e c e s s   c o i n i n g   to  e x p e d i t e  

a  flow  of  e l e c t r o d e   m a t e r i a l   to  the  upper  co in ing   r e g i o n ,   thereby  promo-  

t i n g   the  fo rmat ion   of  a  s u b s t a n t i a l l y   sharp  p e r i m e t r i c a l   edge  

in  at  l e a s t   the  c e n t r a l   r eg ion   of  sa id   r ece s s   shap ing ;   and  fo rming  

an  a p e r t u r e   through  the  r e s i d u a l   e l e c t r o d e   m a t e r i a l   i n t e r m e d i a t e   t h e  

bottoms  of  said  coined  r e c e s s   and  sa id   coined  d e p r e s s i o n   to  c o m p l e t e  

sa id   beam  shaping  c o n f i g u r a t i o n .  

The  e l e c t r o d e   f a b r i c a t i o n   p rocedure   u t i l i z i n g   the  a f o r e -  

ment ioned  opposed  co in ing   makes  the  e l e c t r o d e   m a t e r i a l   flow  in  a  manner 

to  a s su re   the  fo rmat ion   of  a  b e n e f i c i a l l y   sharp  p e r i m e t r i c a l   edge  a t  

l e a s t   p a r t i a l l y   about  the  upper  su r f ace   r e l a t e d   r e c e s s .   This  s h a r p  

edge  p e r i m e t e r ,   in  the  r e g i o n   of  the  a p e r t u r e ,   markedly   augments  t h e  

beam-shaping   p r o p e r t i e s   of  the  c o n f i g u r a t i o n ,   t h e r e b y   promoting  an  im-  

proved  l e n s i n g   e f f e c t   which  b e n e f i c i a l l y   mod i f i e s   the  c r o s s - s e c t i o n a l  

shaping   of  the  beam  in  the  d e s i r e d   manner .  

Moreover,  the  e l e c t r o d e   is  a lso  c o m p a r a t i v e l y   t h in   in  the  r e -  

gion  of  the  a p e r t u r e .  

Fig.  1  is  a  c r o s s - s e c t i o n a l   view  of  a  c a t h o d e - r a y   tube  f a b r i -  

c a t ed   accord ing   to  the  i n v e n t i o n ;  

Fig.  2  is  an  en l a rged   s e c t i o n a l   view  of  a  p o r t i o n   of  a n  

e l e c t r o n   gun  showing  the  i n i t i a l   beam  shaping  r e g i o n   t h e r e o f ;  

Fig.  3  is  a  s e c t i o n a l   p e r s p e c t i v e   view  of  the  improved  beam 

shaping   e l e c t r o d e ;  

Fig.  4  is  a  plan  view  of  the  same,  taken  along  the  l i n e  

4-4  of  Fig.  3 ;  

Fig.  5  is  a  s e c t i o n a l   view  of  the  e l e c t r o d e   blank  p r io r   t o  

i m p a r t i n g   beam  shaping  p r o p e r t i e s   t h e r e t o ;   and  

Fig.  6  is  a  s e c t i o n a l   p e r s p e c t i v e   view  i l l u s t r a t i n g   f a b r i c a t i o n  

of  the  e l e c t r o d e .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n t i o n   t o g e t h e r  

wi th   o the r   and  f u r t h e r   o b j e c t s ,   advantages   and  c a p a b i l i t i e s   t h e r e o f ,  

r e f e r e n c e   is  made  to  the  f o l l o w i n g   d i s c l o s u r e   and  appended  claims  t a k e n  

in  c o n j u n c t i o n   with  the  a f o r e d e s c r i b e d   d r a w i n g s .  

For  purposes  of  i l l u s t r a t i o n ,   a  co lor   ca thode   ray  tube  emplo-  

ying  an  ape r tu red   mask  and  an  i n - l i n e   p l u r a l   gun  e l e c t r o n   g e n e r a t i n g  



assembly  w i l l   be  i n i t i a l l y   d e s c r i b e d   in  t h i s   s p e c i f i c a t i o n   as  an  

exemplary  s e t t i n g   for   the  i n v e n t i o n .   I t   is  unde r s tood   tha t   such  is  n o t  

to  be  cons ide red   l i m i t i n g   to  the  concept   of  the  i n v e n t i o n .  

With  p a r t i c u l a r   r e f e r e n c e   to  Fig.  1,  the  e s s e n t i a l s   of  a  

p l u r a l   i n - l i n e   beam  c o l o r   ca thode   ray  tube  c o n s t r u c t i o n   11  are  shown.  

The  encompassing  enve lope   is  comprised,  of   an  i n t e g r a t i o n   of  neck  13,  

funnel   15  and  face  pane l   17  p o r t i o n s .   A  p a t t e r n e d   c a t h o d o l u m i n e s c e n t  

screen  19  of  c o l o r - e m i t t i n g   phosphor  areas   is  d i sposed   on  the  i n t e r i o r  

sur face   of  the  v iewing  panel   17  as  an  a r ray   of  d e f i n i t i v e   s t r i p e s   o r  

dots ,   in  keeping  wi th   the  s t a t e   of  the  a r t .   A  m u l t i p l e   a p e r t u r e d   s t r u c -  

ture   21,  in  t h i s   i n s t a n c e   a  shadowmask,  is  s p a t i a l l y   r e l a t e d   to  t h e  

p a t t e r n e d   sc reen;   such  being  l oca t ed   w i th in   the  panel   by  c o n v e n t i o n a l  

means,  not  shown. 

P o s i t i o n e d   w i t h i n   the  neck  p o r t i o n   13  of  the  envelope  is  a n  

e l e c t r o n   gun  assembly  23  comprised  of  s e v e r a l   r e l a t e d   e l e c t r o n   g u n s ,  
each  of  which  produces   a  r e s p e c t i v e   e l e c t r o n   beam  25,  27  and  29.  W h i l e  

not  shown,  each  of  t h e s e   i n d i v i d u a l   guns  i n c l u d e s   a  cathode  and  a  

p l u r a l i t y   of  s e q u e n t i a l l y   a r ranged   c o o p e r a t i n g   e l e c t r o d e   e lements   w h i c h  

are  formed  and  spaced  to  p rov ide   the  source ,   f o rma t ion ,   a c c e l e r a t i o n  

and  focus ing   of  the  r e s p e c t i v e   e l e c t r o n   beam  in  a  manner  to  p r o p e r l y  

impinge  the  screen  19 .  

P o s i t i o n e d   e x t e r n a l l y   of  the  tube  11  is  a  d e f l e c t i o n   yoke  31 

which  d e f l e c t s   the  beams  in  a  de te rmined   manner  to  provide  an  image 

d i sp l ay   r a s t e r   upon  the  s c r e e n .   With  the  a ccep tance   in  the  a r t   of  s e l f -  

converging  d e f l e c t i o n   yokes ,   a  need  has  a r i s e n   for   improved  e d g e - o f -  

screen  focus  33.  Thus,  an  improvement  in  the  beam  forming  reg ion   of  e a c h  

e l e c t r o n   gun  is  of  i m p o r t a n t   s i g n i f i c a n c e .  

In  r e f e r r i n g   to  F igs .   2,  3  and  4,  t h e r e   is  shown  an  e x e m p l a r y  

en la rged   s e c t i o n a l   view  of  the  rear   beam  forming  reg ion   of  one  of  t h e  

e l e c t r o n   guns  of  t h e - g u n   assembly  23.  This  shown  po r t i on   of  the  gun 

s t r u c t u r e   i nc ludes   a  t h e r m i o n i c   cathode  s t r u c t u r e   35  having  e x t e r n a l  

e l e c t r o n   emiss ive   m a t e r i a l   37  t e r m i n a l l y   d i s p o s e d   thereon ,   such  b e i n g  

a c t i v a t e d   by  an  i n t e r n a l l y   p o s i t i o n e d   h e a t i n g   e lement   39.  P o s i t i o n e d  

ad jacen t   t h e r e t o   is  a  f i r s t   or  c o n t r o l   g r id   e l e c t r o d e   (G1)  41  having  a  

one-p iece   e f f e c t u a l   p o r t i o n   43  t r a n s v e r s e l y   o r i e n t e d   to  the  path  of  t h e  

beam  bundle  of  e l e c t r o n s   45.  This  e f f e c t u a l   p o r t i o n   evidences  an  u p p e r  
su r face   47  and  a  lower  s u r f a c e   49,  such  d e f i n i n g   a  m a t e r i a l   t h i c k n e s s  

"T"  therebe tween .   The  shown  e f f e c t u a l   p o r t i o n   43  of  the  c o n t r o l   e l e c t r o d e  



41  may  be  an  element  of  s e v e r a l   e l e c t r o d e   c o n s t r u c t i o n s .   For  example ,  

i t   can  be  the  bottom  p a r t   of  an  i n d i v i d u a l   cup- shaped   (G1)  member,  o r  

a  s u b s t a n t i a l l y   p l ana r   d i s h - s h a p e d   por t ion   of  an  i n t e g r a t e d   (G1) 

assembly  u t i l i z i n g   a  common  gr id   plane  for  a  p l u r a l i t y   of  guns.  The  i n -  

v e n t i o n   r e l a t e s   to  the  improved  beam  shaping  r e g i o n   r e g a r d l e s s   of  t h e  

o v e r - a l l   c o n s t r u c t i o n   of  the  e l e c t r o d e .  

Formed  in  the  e l e c t r o d e   e f f e c t u a l   p o r t i o n   41  of  the  c o n t r o l  

e l e c t r o d e   is  the  improved  beam  shaping  r eg ion   51,  which,  in  c o n j u n c t i o n  

wi th   the  s p a t i a l l y   r e l a t e d   a p e r t u r e d   second  or  s c r een   g r id   e l e c t r o d e  

(G2)  53  in  an  o p e r a t i n g   gun,  p rov ides   an  i n i t i a l   beam  l e n s i n g   i n f l u e n c e  

in  the  i n t e r - e l e c t r o d e   spac ing   54  the rebe tween .   The  con toured   c o n f i g u -  

r a t i o n   of  the  (G1)  beam  shaping  region  51,  a d j a c e n t   the  ape r tu r e   55 

t h e r e t h r o u g h ,   and  the  r e l a t e d   ape r tu red   e f f e c t u a l   p o r t i o n   57  of  t h e  

second  (G2)  e l e c t r o d e ,   t o g e t h e r   i n f luence   shaping  of  the  array  o f  

e q u i p o t e n t i a l   l i n e s   of  fo rce   c o n s t i t u t i n g   the  l e n s i n g   in  a  manner 

to  b e n e f i c i a l l y   modify  the  shaping  of  the  beam  bundle  of  e l e c t r o n s   45 

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

In  g r e a t e r   d e t a i l ,   the  improved  c o n f i g u r a t e d   beam  s h a p i n g  

r e g i o n   in  the  c o n t r o l   e l e c t r o d e   41  has  an  e l o n g a t e d   r e c e s s   59  formed,  

as  by  co in ing ,   inward  from  the  upper  su r face   47  t h e r e o f .   The  t e r m  

"co in ing"   as  used  he re in   r e f e r s   to  the  d e f o r m a t i o n   of  m a t e r i a l   by 

a p p l i e d   p r e s s u r e ,   whether   or  not  the  deformed  m a t e r i a l   is  con ta ined   i n  

a  die  c a v i t y .   This  r e c e s s ,   which  is  f ree   of  s u r f a c e   i m p e r f e c t i o n s ,  
has  a  de f i ned   width  "W",  l e n g t h   "L"  and  depth  "D",  and  as  e x e m p l a r i l y  

shown,  is  s u b s t a n t i a l l y   r e c t a n g u l a r   in  shape.  There  may  be  o c c a s i o n s  

when  the  de s i r ed   l e n s i n g   e f f e c t s   may  r e q u i r e   a  more  ovate   m o d i f i e d  

shap ing .   I t   is  an  impor t an t   lens  forming  c o n s i d e r a t i o n   t h a t   th is   r e c e s s  

ev idences   a  s u b s t a n t i a l l y   sharp  p e r i m e t r i c a l   edge  61  at  l e a s t   p a r t i a l l y  

t h e r e a b o u t .   This  is  u s u a l l y   d i f f i c u l t   to  achieve   in  a  stamping  o r  

c o i n i n g   o p e r a t i o n   per  se  s ince   such  p r e s su re   t e c h n i q u e s   tend  to  form  a  

s l i g h t l y   r o l l e d   or  r a d i u s e d   e d g e .  

To  achieve  the  d e s i r e d   sharp  edge  61  about   at  l e a s t   t h e  

c e n t r a l   region  of  the  r e c e s s   59,  a  dep re s s ion   63  is  formed,  as  by 

c o i n i n g ,   inward  from  the  lower  surface   49  of  the  c o n t r o l   e l e c t rode   41 

in  opposed  o r i e n t a t i o n   to  the  upper  s u r f a c e - r e l a t e d   r e c e s s   59.  These  

upper  and  lower  r e l a t e d   c o i n i n g   ope ra t ions   produce  a  b e n e f i c i a l   flow  o f  

e l e c t r o d e   m a t e r i a l .   This  lower  sur face   d e p r e s s i o n   is  e x e n p l a r i l y   shown 

as  being  c i r c u l a r   in  shape,   but  i t   too,  may  be  of  a  modif ied   o v a t e  



shap ing .   I t s   d iameter   or  l o n g e s t   l a t e r a l   dimension  "B"  should  be  s u f f i -  

c i e n t   to  p rov ide   a  flow  of  m a t e r i a l   to  at  l e a s t   the  c e n t r a l   p e r i m e t r i c a l  

r e g i o n   of  the  r e l a t e d   r e c e s s   59.  The  r e s i d u a l   e l e c t r o d e   m a t e r i a l   64  i n t e r -  

media te   the  bottom  65  of  the  r ece s s   and  the  bottom  67  of  the  d e p r e s s i o n  

ev idences   a  t h i c k n e s s   " t" .   In  one  example  of  s t r u c t u r a l   r e l a t i o n s h i p s ,  

the  depth   "D"  of  the  r e c e s s   59  does  not  exceed  the  t h i c k n e s s   "t"  of  t h e  

r e s i d u a l   m a t e r i a l ,   and  the  depth   "d"  of  the  d e p r e s s i o n   63  is  less  t h a n  

the  t h i c k n e s s   "t"  of  the  r e s i d u a l   m a t e r i a l .   As  shown  in  Fig.  2,  t h e  

d e p r e s s i o n   63  is  d imensioned  to  accommodate  p o s i t i o n i n g   of  the  c a t h o d e  

35  in  c l o se   s p a t i a l   r e l a t i o n s h i p   with  the  bottom  su r f ace   of  the  c o n t r o l  

(G1)  e l e c t r o d e .   Such  accommodation  tends  to  e f f e c t   a  degree  of  s h i e l d i n g  

for  the  emiss ive   su r f ace   of  the  c a t h o d e .  

An  a p e r t u r e   55  is  formed  through  the  r e s i d u a l   m a t e r i a l   64 

in  symmet r i ca l   r e l a t i o n s h i p   wi th   the  recess   59  and  the  dep re s s ion   63 

to  comple te   the  improved  c o n f i g u r a t e d   beam  shaping  reg ion   51.  

This  a p e r t u r e   is  e x e m p l a r i l y   shown  as  being  c i r c u l a r   in  shaping,   b u t  

such  is  not   to  be  c o n s i d e r e d   l i m i t i n g .   Regard less   of  i t s   shaping,   i t s  

width   or  d i a m e t r i c a l   d imension  "A",  is  s l i g h t l y   less   than  the  w i d t h  

d imens ion   "W"  of  the  r e c e s s .   Such  dimensional   r e l a t i o n s h i p ,   as  shown 

in  F igs .   3  and  4,  a l lows  a  c l ean   aper ture   to  be  formed  through  t h e  

r e s i d u a l   m a t e r i a l   64  w i t h o u t   damaging  the  sharp  p e r i m e t r i c a l   edge  61 

of  the  r e c e s s   or  s c a r r i n g   the  s idewa l l s   t h e r e o f .  

Regarding  f a b r i c a t i o n   of  the  beam  shaping  c o n f i g u r a t i o n   o f  

the  e l e c t r o d e ,   r e f e r e n c e   is  d i r e c t e d   to  Fig.  5  wherein  the re   is  shown 

a  g r i d   blank  for  the  c o n t r o l   (G1)  e l e c t rode   41.  The  e f f e c t u a l   p o r t i o n  

is  d e f i n e d   by  the  p e r i m e t e r   69,  in  this   i n s t a n c e   c i r c u l a r ,   with  t h e  

upper  s u r f a c e   47  and  the  lower  sur face   49  t h e r e o f   d e f i n i n g   a  g i v e n  

t h i c k n e s s   t he r ebe tween .   This  blank  is  p o s i t i o n e d   in  a  t o o l i n g   a r r angemen t  

71  as  shown  in  Fig.  6.  With  the  blank  r e s t i n g   on  a  bottom  anvi l   member, 

72  a  top  forming  die,  73,   having  a  defined  p r o j e c t i o n   75,  is  p r e s s u r e d  

a g a i n s t   an  a p p r o p r i a t e   p a r t   of  the  upper  su r f ace   of  the  e l e c t r o d e  

blank  41  in  a  manner  to  coin  the  s u b s t a n t i a l l y   r e c t a n g u l a r   recess   59 

t h e r e i n .   P r e f e r a b l y   s i m u l t a n e o u s l y ,   a  movable  co in ing   die  77,  c o n t a i n e d  

for  s l i d i n g   o p e r a t i o n   w i t h i n   anv i l   member  72,  is  p r e s s u r e d   aga ins t   t h e  

lower  s u r f a c e   49  of  the  blank  to  coin  the  s u b s t a n t i a l l y   c i r c u l a r   d e -  

p r e s s i o n   63  in  the  lower  s u r f a c e   the reof .   The  r e s u l t a n t   flow  of  m a t e r i a l  

e f f e c t e d   by  the  co in ing   of  the  depress ion ,   forces   some  of  the  f l ow  

m a t e r i a l   to  the  top  forming  die  to  f i l l   in  the  i n h e r e n t l y   round  edge 



about  the  r ecess   59,  thereby  promoting  the  formation  of  the  s u b s t a n t i a l l y  

sharp  p e r i m e t r i c a l   edge  61  about  at  l e a s t   the  c e n t r a l   po r t ion   t h e r e o f .  

This  is  an  impor tant   f a b r i c a t i o n   c o n s i d e r a t i o n ,   s ince  the  sharp  edge  

of  the  r e c e s s ,   p a r t i c u l a r l y   in  the  region  of  the  a p e r t u r e ,   s u b s e q u e n t l y  

e f f e c t s   a  b e n e f i c i a l   improvement  in  the  beam  shaping  l e n s i n g .  

The  beam  a p e r t u r e   55  is  thence  provided  in  the  c o i n e d  

r eg ion ,   being  o r i e n t e d   as  h e r e t o f o r e   descr ibed .   Thus,  the  forming  of  t h e  

c o n f i g u r a t e d   beam  shaping  reg ion   is  comple ted .  

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

p rocedure   and  the  r e s u l t a n t   improved  e l ec t rode   s t r u c t u r e   formed  t h e r e b y  

o b v i a t e   many  of  the  d i s a d v a n t a g e s   evidences   in  the  p r io r   a r t .  

The  e l e c t r o n   gun  e l e c t r o d e   s t r u c t u r e   of  cathode  ray  t u b e  

f a b r i c a t e d   by  the  method  accord ing   to  the  invent ion   i n c o r p o r a t e s   t h e  

forming  of  a  d i s c r e t e l y   c o n f i g u r a t e d   beam  shaping  region  which  c o n -  

t r i b u t e s   to  improved  l ens ing   i n f l u e n c i n g   the  i n i t i a l   shaping  of  t h e  

beam.  The  economical  and  e x p e d i t i o u s   double  coined  f a b r i c a t i o n   p r o c e -  
dure  a s s u r e s   the  achievement  of  the  b e n e f i c i a l l y   sharp  p e r i m e t r i c a l   edge 

in  at  l e a s t   the  c r i t i c a l   r eg ion   of  the  recess   po r t ion   of  the  c o n f i g u r a -  

t ion .   The  one-p iece   e l e c t r o d e   s t r u c t u r e   reduces  manufac tur ing   c o s t s ,  

and  overcomes  f u r the r   d i s a d v a n t a g e s   of  the  two-piece  s t r u c t u r e s   of  t h e  

p r i o r   a r t   by  e l i m i n a t i n g   the  i n a c c u r a c i e s   of  mu l t i p l e   piece  assembly  and 

the  p o s s i b l e   presence  of  weld  burrs   on  c r i t i c a l   s u r f a c e s .  



1 .  A  method  of  f a b r i c a t i n g   a  c a t h o d e - r a y   tube  compr is ing   in  a n  

evacuated   envelope   an  e l e c t r o n   gun  to  g e n e r a t e   an  e l e c t r o n   beam  and  a  

t a r g e t   for  r e c e i v i n g   s a i d   e l e c t r o n   beam,  the  e l e c t r o n   gun  i n c l u d i n g   a  

cathode  and  at  l e a s t   two  g r id   e l e c t r o d e s ,   a  d i s c r e t e l y   c o n f i g u r a t e d   beam 

shaping  reg ion   being  f a b r i c a t e d   in  at  l e a s t   one  of  the  gr id   e l e c t r o d e s ,  

sa id   region  having  a  o n e - p i e c e   e f f e c t u a l   p o r t i o n   ev idenc ing   u p p e r  

and  lower  s u r f a c e s   d e f i n i n g   a  m a t e r i a l   t h i c k n e s s   t h e r e b e t w e e n ,  

c h a r a c t e r i z e d   in  t h a t   s a id   method  comprises   the  s t eps   of  co in ing   an  

e longa ted   r e c e s s   inward  from  said  upper  s u r f a c e ;   co in ing   a  d e p r e s s i o n   i n -  

ward  from  said  lower  s u r f a c e   in  opposed  o r i e n t a t i o n   to  sa id   r ece s s   c o i n i n g  

to  expedi te   a  flow  of  e l e c t r o d e   m a t e r i a l   to  the  upper  co in ing   r e g i o n ,  

the reby   promoting  the  f o rma t ion   of  a  s u b s t a n t i a l l y   sharp  p e r i m e t r i c a l  

edge  in  at  l e a s t   the  c e n t r a l   region  of  sa id   r e c e s s   shaping;   and  

forming  an  a p e r t u r e   t h rough   the  r e s i d u a l   e l e c t r o d e   m a t e r i a l   i n t e r m e d i a t e  

the  bottoms  of  s a id   co ined   recess   and  s a id   co ined   d e p r e s s i o n   to  com- 

p l e t e   said  beam  shap ing   c o n f i g u r a t i o n .  

2.  The  method  a cco rd ing   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

co in ing   of  sa id   r e c e s s   and  the  co in ing   of  sa id   d e p r e s s i o n   are  s u b -  

s t a n t i a l l y   s i m u l t a n e o u s   o p e r a t i o n s .  

3.  The  method  acco rd ing   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t   s a i d  

coined  r ecess   is  of  s u b s t a n t i a l l y   r e c t a n g u l a r   s h a p i n g .  

4.  The  method  a cco rd ing   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t   s a i d  

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

5.  The  method  a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t   the  d e p t h  

of  said  coined  r e c e s s   does  not  exceed  h a l f   the  t h i c k n e s s   of  sa id   e l e c -  

t rode   m a t e r i a l .  

6.  An  improved  e l e c t r o n   gun  e l e c t r o d e   member  for  a  c a t h o d e - r a y  

tube  f a b r i c a t e d   by  the  method  according   to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   i t   comprises   a  o n e - p i e c e   e f f e c t u a l   p o r t i o n   t r a n s v e r s e   to  t h e  

pa th   of  the  e l e c t r o n   beam  a s s o c i a t e d   t h e r e w i t h ,   sa id   p o r t i o n   e v i d e n c i n g  

upper  and  lower  s u r f a c e s   d e f i n i n g   a  m a t e r i a l   t h i c k n e s s   the rebe tween   a n d  

having  formed  t h e r e i n   an  improved  d i s c r e t e l y   c o n f i g u r a t e d   beam  s h a p i n g  

reg ion   compr i s ing :   an  e l o n g a t e d   r ecess   formed  inward  from  sa id   u p p e r  



s u r f a c e ,   said  r ece s s   having  de f ined   width,   l e n g t h   and  depth  d imen-  

s ions   and  ev idenc ing   a  s u b s t a n t i a l l y   sharp  p e r i m e t r i c a l   edge  in  a t  

l e a s t   the  c e n t r a l   r eg ion   t h e r e o f ;   a  s u b s t a n t i a l l y   sha l low  d e p r e s s i o n  

formed  inward  from  sa id   lower  su r f ace   in  opposed  o r i e n t a t i o n   to  s a i d  

upper  s u r f a c e - r e l a t e d   r e c e s s ,   the  dimensions  of  s a id   d e p r e s s i o n   b e i n g  

s u f f i c i e n t   to  p rov ide   a  flow  of  m a t e r i a l   to  at   l e a s t   the  c e n t r a l  

r eg ion   of  sa id   r e c e s s   p e r i m e t e r ;   a  r e s i d u a l   t h i c k n e s s   of  o r i g i n a l  

e l e c t r o d e   m a t e r i a l   de f ined   i n t e r m e d i a t e   the  bot tom  of  sa id   r e c e s s  

and  the  bottom  of  sa id   d e p r e s s i o n ;   and  an  a p e r t u r e   formed  through  s a i d  

r e s i d u a l   m a t e r i a l   in  symmetr ica l   r e l a t i o n s h i p   wi th   sa id   recess   and  s a i d  

d e p r e s s i o n   to  complete  sa id   c o n f i g u r a t e d   beam  shap ing   r e g i o n .  

7.  The  improved  e l e c t r o n   gun  e l e c t r o d e   member  of  Claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   said  d e p r e s s i o n   is  s u b s t a n t i a l l y   c i r c u l a r   i n  

s h a p e .  

8.  The  improved  e l e c t r o n   gun  e l e c t r o d e   member  of  Claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   sa id   d e p r e s s i o n   has  a  dep th   l e s s   than  the  t h i c k -  

ness  of  sa id   r e s i d u a l   m a t e r i a l .  

9.  The  improved  e l e c t r o n   gun  e l e c t r o d e   member  of  Claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   the  depth  of  said  r ecess   does  n o t  e x c e e d  t h e  

t h i c k n e s s   of  sa id   r e s i d u a l   m a t e r i a l .  

10.  The  improved  e l e c t r o n   gun  e l e c t r o d e   member  of  Claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   sa id   recess   is  of  s u b s t a n t i a l l y   r e c t a n g u l a r  

s h a p i n g .  

11.  The  improved  e l e c t r o n   gun  e l e c t r o d e   member  of  Claim.  6,  

c h a r a c t e r i z e d   in  t h a t   sa id   a p e r t u r e   is  s u b s t a n t i a l l y   c i r c u l a r   having  a  

d iamete r   s l i g h t l y   l e s s   than  the  width  of  sa id   r e c e s s .  
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