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©  Saddle  coils  for  electromagnetic  deflection  units. 

A  saddle  coil  for  a  deflection  coil  assembly  in  an 
electromagnetic  deflection  unit  is  formed  from  a  plurality  of 
layer  each  of  which  comprises  a  conductive  pattern  on  an 
insulating  film  and  may  be  produced  by  printed  wiring 
techniques.  Each  layer  is  constructed  from  first  (Figure  3)  and 
second  (Figure  4)  lamelliform  parts,  the  first  of  which  is 
substantially  'U'  shaped,  these  parts  being  assembled  by 
distorting  the  shape  of  the  first  part  and  bridging  its  distal 
ends,  which  may  have  inward  facing  projections  (14A,  15A), 
with  the  second  part.  In  the  assembled  layer  (Figure  5)  the 
transverse  limb  of  the  first  part  is  at  the  gun  end  (9)  and  the 
flared  side  limbs  of  this  part  form  the  side  members  (11,12) 
whilst  the  second  part  forms  at  least  part  of  the  screen  end 
(13).  Conductive  patterns  on  the  first  and  second  part  are 
interconnected  to  form  a  coil.  A  number  of  such  layers  so 
formed  are  assembled  to  produce  the  saddle  coil  with  the 
required  electrical  connections  between  the  layers.  Saddle 
coils  produced  in  this  manner  have  the  advantage  that  the 
conductors  are  accurately  positioned  from  coil  to  coil  with  a 
consequence  accuracy  of  deflection. 

Two  such  saddle  coils  are  used  to  form  a  deflection  coil 
assembly  (line  and/or  field)  which  assemblies  can  be  used  in 
the  construction  of  a  deflection  unit. 





The  i n v e n t i o n   r e l a t e s   to  a  method  of  forming  a  saddle  coi l   f o r  

a  d e f l e c t i o n   coi l   assembly  which  in  use  d e f l e c t s   the  e l e c t r o n   beam 

or  beams  of  a  cathode  ray  d i sp lay   tube  in  one  of  two  o r t h o g o n a l  

d i r e c t i o n s ,   in  which  a  saddle  coil   is  formed  by  a  c o n d u c t i v e  

p a t t e r n   on  assembled  i n s u l a t i n g   film  pa r t s .   The  i nven t ion   a l s o  

r e l a t e s   to  a  method  of  forming  d e f l e c t i o n   coil   a ssembl ies   and 

e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t s ,   and  also  to  saddle  c o i l s ,  

d e f l e c t i o n   co i l s   assembl ies   and  d e f l e c t i o n   uni ts   per  s e .  

A  number  of  proposals   have  been  made  in  the  past  to  r e p l a c e  

the  c o n v e n t i o n a l   wire  wound  saddle  co i l s   used  for  e l e c t r o m a g n e t i c  

d e f l e c t i o n   with  cathode  ray  tubes  by  co i l s   manufactured  by  t h e  

s o - c a l l e d   p r i n t e d   c i r c u i t   or  p r in ted   wiring  t echn iques .   Some  of 

these  p roposa l s   have  r e l a t e d   to  such  co i l s   for  use  with  t e l e v i s i o n  

pick-up  tubes  where  the  coi l   shape  is  r e l a t i v e l y   simple  and  does 

not  r equ i r e   the  p a r t i c u l a r   shaping  problems  encountered  with  t h e  

neck-cone  shaping  of  t e l e v i s i o n   d isp lay   tubes.   UK  P a t e n t  

S p e c i f i c a t i o n   No.  1 398  388  a t tempts   to  overcome  this   problem  by 

producing  two  saddle  coi ls   on  an  assembly  of  two  par ts   comprising  a  

c y l i n d r i c a l   par t   and  an  annular   part  both  par ts   ca r ry ing   c o n d u c t o r s  

with  the  conductors   on  the  annular   part   i n t e r c o n n e c t i n g   t h e  

conductors   on  the  c y l i n d r i c a l   par t .   A  saddle  coil   produced  in  t h i s  

way  does  not  r e a d i l y   lend  i t s e l f   to  mul t ip le   layer  c o n s t r u c t i o n   due 

to  d i f f i c u l t i e s   in  providing  the  requi red   connect ions   between  t h e  

c y l i n d r i c a l   and  annular   par ts   and  where  the  above  s p e c i f i c a t i o n  

r e f e r s   to  more  than  one  layer   this  in  fact   r e l a t e s   to  two  l a y e r s  

each  of  which  c a r r i e s   the  d e f l e c t i o n   coil   for  a  d i f f e r e n t  

d e f l e c t i o n   d i r e c t i o n .   The  l i m i t a t i o n   placed  by  the  shaping  of  t h e  

par ts   and  hence  on  the  saddle  coi ls   so  produced  makes  i t   o n l y  

s u i t a b l e   for  use  as  d e f l e c t i o n   co i l s   for  monochrome  cathode  r a y  

d i sp l ay   tubes  of  l imi ted   d e f l e c t i o n   angle.   Thus  such  saddle  c o i l s  

are  not  su i t ed   to  wide  angle  monochrome  d i sp lay   tubes  nor  to  c o l o u r  

d i sp l ay   tubes  where  the  r equ i red   d e f l e c t i o n   f i e ld   places  p a r t i c u l a r  

c o n s t r a i n t s   on  the  shaping  and  c o n s t r u c t i o n   of  the  saddle  c o i l s .  

It  is  an  objec t   of  the  inven t ion   to  provide  methods  of  



c o n s t r u c t i n g   such  co i l s   and  d e f l e c t i o n   un i t s ,   and  the  co i l s   and 

d e f l e c t i o n  u n i t s   so  produced  which  are  s u i t a b l e   for  use  with  wide  

angle monochrome  and  colour   t e l e v i s i o n   d isplay   t u b e s .  

The  i n v e n t i o n   p rov ides   a  method  of  forming  a  saddle  coi l   for  a  

d e f l e c t i o n   coi l   assembly  which  in  use  d e f l e c t s   the  e l e c t r o n   beam  o r  

beams  of  a  cathode  ray  d i s p l a y   tube  in  one  of  two  o r t h o g o n a l  

d i r e c t i o n s ,   in  which  a  saddle   coi l   is  formed  by  a  c o n d u c t i v e  

p a t t e r n   on  assembled  i n s u l a t i n g   fi lm  par t s ,   c h a r a c t e r i s e d   in  t h a t  

said  method  comprises  the  s tages   o f : -  

(i)  producing  for  each  layer   a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  

l a m e l l i f o r m   par t   and  a  second  l amel l i fo rm  part  from  i n s u l a t i n g  

film  with  given  conduc t ive   p a t t e r n s   on  each  part  with  t h e  

width  of  each  par t   at  any  point   being  margina l ly   g r e a t e r   t h a n  

the  width  of  the  conduc t ive   p a t t e r n   at  that   p o i n t ,  

( i i )   assembling  the  f i r s t   par t   with  the  second  par t   to  form  a 

layer   by  d i s t o r t i n g   the  shape  of  the  f i r s t   part   such  that   i t  

is  f l a r ed   and  b r i dg ing   the  d i s t a l   ends  of  the  f i r s t   par t   w i t h  

the  second  part   so  tha t   the  f l a red   side  limbs  of  the  f i r s t  

part   form  the  side  members  of  the  layer  for  the  saddle  c o i l  

with  the  t r a n s v e r s e   limb  of  the  f i r s t   part   forming  the  gun  end 

wh i l s t   the  second  par t   forms  at  l eas t   part  of  the  screen  end 

of  the  layer  for  the  saddle  co i l ,   the  conductive  p a t t e r n   on 

the  second  part   p rov id ing   the  required  i n t e r c o n n e c t i o n s  

between  ends  of  the  conduc t ive   pa t t e rn   at  the  d i s t a l   ends  o f  

the  f i r s t   part   to  form  an  e l e c t r i c a l   c o i l ,  

( i f t )   assembling  a  p l u r a l i t y   of  layers  so  formed  such  t h a t  

succes s ive   layers   adhere  to  each  other  to  form  a  s u b s t a n t i a l l y  

r i g id   and  s e l f - s u p p o r t i n g   saddle  coi l ,   and 

(iv)  p rovid ing   the  r equ i red   connect ions   between  the  e l e c t r i c a l  

co i l s   of  the  va r ious   l aye r s   of  said  saddle  c o i l .  

The  advantage  of  using  p r in ted   wiring  techniques   to  p r o d u c e  

the  co i l s   or  var ious   l aye r s   means  that  the  conductors   a r e  

a c c u r a t e l y   p o s i t i o n e d   between  samples  of  the  same  saddle  coi l   a s  

well  as  the  equipment  r e q u i r e d   for  the i r   manufacture  being  l e s s  

expensive   than  tha t   r e q u i r e d   for  wire  wound  saddle  c o i l s .  



The  d i s t a l   ends  of  said  f i r s t   'U'  shaped  part   may  have 

p r o j e c t i o n s   which  are  turned  in  towards  each  other   whi ls t   s a i d  

second  par t   is  also  'U'  shaped  with  i t s   side  limbs  being  s h o r t  

r e l a t i v e   to  i t s   t r a n s v e r s e   limb,  and  assembl ing   the  f i r s t   part  w i t h  

the  second  part   such  that   a  por t ion   of  each  side  limb  of  the  second 

par t   ove r l aps   a  po r t i on   of  a  r e s p e c t i v e   p r o j e c t i o n   on  the  f i r s t  

p a r t .   This  makes  i t   e a s i e r   to  connect  the  conductors   of  the  f i r s t  

and  second  p a r t s .  
On  assembly  the  conduct ive   p a t t e r n   on  the  second  part  may  f a c e  

the  conduc t ive   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   part ,   and 

welding  members  of  the  conduct ive   p a t t e r n   on  the  second  part  to 

r e s p e c t i v e   members  of  the  conduct ive   pa te rn   on  the  f i r s t   p a r t .  
The  i n s u l a t i n g   f i lm  of  said  f i r s t   and  second  par ts   may  be 

provided  with  l o c a t i o n   holes ,   p o s i t i o n i n g   of  said  f i r s t   and  second 

pa r t s   on  assembly  being  achieved  with  the  aid  of  said  l o c a t i o n  

holes   wh i l s t   a l ignment   of  success ive   l aye r s   of  said  saddle  coil   i s  

a lso   achieved  with  the  aid  of  said  l o c a t i o n   ho les .   This  leads  to  

a c c u r a t e   p o s i t i o n i n g   between  the  va r ious   l a y e r s .  

The  inven t ion   also  provides   a  method  of  forming  a  d e f l e c t i o n  

coi l   assembly  which  in  use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  

cathode  ray  d i sp lay   tube  in  one  of  two  o r thogona l   d i r e c t i o n s ,  

c h a r a c t e r i s e d   in  that   said  method  comprises  the  steps  o f : -  

( i )   forming  f i r s t   and  second  saddle  co i l s   by  the  method 

desc r ibed   above,  and 

( i i )   assembl ing  said  f i r s t   and  second  saddle   coi ls   so  formed 

d i a g o n a l l y   oppos i te   each  other  around  an  imaginary  c y l i n d e r  

having  a  d iameter   which  is  not  less   than  that   of  the  neck  of 

the  cathode  ray  d i sp l ay   tube  for  which  said  d e f l e c t i o n   c o i l  

assembly  is  i n t e n d e d .  

Although  the  saddle   co i l s   themselves  are  s e l f - s u p p o r t i n g   t h i s  

method  may  comprise  the  a d d i t i o n a l   step  of  mounting  said  assembled 

f i r s t   and  second  saddle  co i l s   to  the  inner   face  of  a  conical   shaped 

suppor t   for  p o s i t i o n i n g   the  saddle  c o i l s .  

Where  the  l ayers   of  the  saddle  co i l s   are  provided  w i t h  

l o c a t i o n   holes  said  f i r s t   and  second  saddle  co i l s   may  be  p o s i t i o n e d  



on  assembly  with  the  aid  of  these  l oca t ion   holes  which  improve  t h e  

p o s i t i o n i n g   a c c u r a c y .  

The  i nven t ion   f u r t h e r   p rov ides   a  method  of  forming  an  

e l e c t r o m a g n e t i c   d e f l e c t i o n   un i t   comprising  f i r s t   and  s e c o n d  

d e f l e c t i o n   coil   assembl ies   which  in  use  d e f l e c t s   the  e l e c t r o n   beam 

or  beams  of  a  cathode  ray  d i sp l ay   tube  in  r e s p e c t i v e   o r t h o g i n a l  

d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that   said  method  comprises   the  s t e p s  

o f : -  

( i )   forming  a  f i r s t   pair   of  saddle  coi ls   by  the  method 

d e s c r i b e d   above ,  

( i i )   assembling  said  f i r s t   pair   of  saddle  co i l s   so  formed 

d i a g o n a l l y   oppos i te   each  other   around  an  imaginary  c y l i n d e r  

having  a  diameter   which  is  not  less  than  that   of  the  neck  o f  

the  cathade  ray  d i sp l ay   tube  for  which  said  d e f l e c t i o n   uni t   i s  

in tended   to  form  said  f i r s t   d e f l e c t i o n   coi l   a s s e m b l y ,  

( i i i )   forming  a  second  pai r   of  saddle  co i l s   by  the  method 

d e s c r i b e d   above ,  

(iv)  assembling  said  second  pair  of  saddle  co i l s   so  formed 

d i a g o n a l l y   oppos i te   each  other   outs ide   and  at  90°  to  s a i d  

f i r s t   d e f l e c t i o n   coi l   assembly  to  form  said  second  d e f l e c t i o n  

co i l   assembly,  and 

(v)  p o s i t i o n i n g   a  magnetic  core  around  the  assembled  pa i rs   of  

saddle   co i l s   to  form  said  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t .  

The  assembly  of  said  f i r s t   and  second  pa i r s   of  saddle  c o i l s  

may  comprise  the  mounting  of  said  pairs   of  saddle  coi l   on  t h e  

r e s p e c t i v e   inner  and  outer   faces  of  a  conica l   shaped  suppor t   f o r  

p rov id ing   the  r e l a t i v e   p o s i t i o n s   of  the  saddle  c o i l s .  

When  the  l ayers   and  the  saddle  coi ls   are  provided  w i t h  

l o c a t i o n   holes  the  suppor t   may  be  provided  with  l o c a t i n g   pins  on  a t  

l e a s t   one  of  i t s   faces ,   mounting  of  the  r e s p e c t i v e   pa i r   of  s a d d l e  

co i l s   being  achieved  said  l o c a t i n g   pins  engaging  the  l o c a t i o n   h o l e s  

of  the  saddle   c o i l s .   As  an  a l t e r n a t i v e   the  second  pai r   of  s a d d l e  

co i l s   may  be  bonded  to  said  f i r s t   pair   of  saddle  c o i l s .   Each 

saddle  co i l   of  .each  pair   of  saddle   coi ls   may  then  be  provided  w i t h  

l o c a t i o n   holes ,   said  method  compris ing  the  a d d i t i o n a l   step  o f  



r e g i s t e r i n g   a s s o c i a t e d   l o c a t i o n   holes  on  the  f i r s t   and  second  p a i r  
of  saddle   co i l s   to  ensure  c o r r e c t   p o s i t i o n i n g   of  the  f i r s t  

d e f l e c t i o n   coi l   assembly  with  the  second  d e f l e c t i o n   coi l   a s sembly .  

The  i n v e n t i o n   a d d i t i o n a l l y   provides   a  method  of  forming  an 

e l e c t r o m a g n e t i c   d e f l e c t i o n   uni t   compris ing  f i r s t   and  second  

d e f l e c t i o n   coi l   assembl ies   which  in  use  d e f l e c t s   the  e l e c t r o n   beam 

or  beams  of  a  cathode  ray  tube  in  r e s p e c t i v e   o r thogona l   d i r e c t i o n s ,  

c h a r a c t e r i s e d   in  that  said  method  comprises  the  s teps   o f : -  

( i)   forming  a  pair   of  saddle  co i l s   by  the  above  method,  

( i i )   assembling  said  pair  of  saddle  co i l s   as  formed 

d i a g o n a l l y   oppos i te   each  other   around  an  imaginary  c y l i n d e r  

having  a  diameter  which  is  not  less  than  that  of  the  neck  o f  

the  cathode  ray  d i sp lay   ray  d i sp lay   tube  for  which  s a i d  

d e f l e c t i o n   unit   is  in tended  to  form  said  f i r s t   d e f l e c t i o n   c o i l  

a s s e m b l y ,  

( i i i )   t o r o i d a l l y   winding  said  second  d e f l e c t i o n   coi l   a s sembly  

about  a  magnetic  core,  and ,  

iv)  assembling  said  wound  magnetic  core  and  said  f i r s t  

d e f l e c t i o n   coil   assembly  to  form  said  d e f l e c t i o n   uni t   with  t he  

f i r s t   d e f l e c t i o n   coi l   assembly  being  mounted  at  90°  to  t h e  

second  d e f l e c t i o n   coi l   a s s e m b l y .  

The  assembly  of  said  wound  magnetic  core  and  said  f i r s t  

d e f l e c t i o n   coi l   assembly  may  comprise  the  steps  of  mounting  t h e  

f i r s t   pa i r   of  saddle  co i l s   on  the  inner  face  of  a  con ica l   shaped 

suppor t   and  mounting  the  wound  magnetic  core  on  the  outer   face  of 

said  suppor t .   As  an  a l t e r n a t i v e   the  f i r s t   d e f l e c t i o n   coi l   a ssembly  

may  be  bonded  to  said  wound  magnetic  c o r e .  

The  i nven t ion   also  provides   a  method  of  forming  an  

e l e c t r o m a g n e t i c   d e f l e c t i o n   uni t   compris ing  f i r s t   and  second 

d e f l e c t i o n   coi l   assembl ies   which  in  use  r e s p e c t i v e l y   d e f l e c t   t h e  

e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i sp lay   tube  in  r e s p e c t i v e  

o r t h o g o n a l   d i r e c t i o n s ,   said  f i r s t   and  second  d e f l e c t i o n   c o i l  

a s s emb l i e s   r e s p e c t i v e l y   compris ing  a  f i r s t   and  second  pair   of 

saddle   co i l s   with  each  saddle  co i l   being  formed  by  a  c o n d u c t i v e  

p a t t e r n   on  a s s e m b l e d  i n s u l a t i n g   f i lm  pa r t s ,   c h a r a c t e r i s e d   in  t h a t  



said  method  comprises   the  s tages   o f : -  

( i)   producing  for  each  of  a  p l u r a l i t y   of  layers  of  e a c h  

saddle   coi l   a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  l ame l l i fo rm  p a r t  
and  a  second  l a m e l l i f o r m   part   from  i n s u l a t i n g   f i lm  with  g i v e n  

conduc t ive   p a t t e r n s   on  each  pa r t ,   the  f i r s t   and  second  p a r t s  
for  one  of  the  f i r s t   pair   of  saddle  coi ls   having  s u b s t a n t i a l l y  

the  same  shape  as  the  r e s p e c t i v e   f i r s t   and  second  parts   f o r  

the  other   of  the  said  f i r s t   pair   wh i l s t   the  f i r s t   and  second  

p a r t s   for  one  of  the  second  pair   of  saddle  coi ls   have 

s u b s t a n t i a l l y   the  same  shape  as  the  r e s p e c t i v e   f i r s t   and 

second  par ts   of  the  other  of  the  said  second  p a i r ,  

( i i )   assembling  for  each  saddle  coi l   of  each  pair   of  s a d d l e  

c o i l s   the  f i r s t   par t   with  a  second  part   to  form  a  layer  by 

d i s t o r t i n g   the  shape  of  the  f i r s t   part   such  that  it  is  f l a r e d  

and  b r idg ing   the  d i s t a l   ends  of  the  f i r s t   part   with  the  second  

par t   so  that  the  t r a n s v e r s e   limb  and  the  f la red   side  limbs  o f  

the  f i r s t   part   r e s p e c t i v e l y   from  the  gun  end  the  second  p a r t  
forms  at  l e a s t   part   of  the  screen  end  of  the  layer  for  t h e  

saddle   co i l ,   the  conduct ive   p a t t e r n   on  the  second  p a r t  

p rov id ing   the  r equ i red   i n t e r - c o n n e c t i o n s   between  ends  of  t h e  

conduc t ive   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   part  t o  

form  an  e l e c t r i c a l   c o i l ,  

( i i i )   s u c c e s s i v e l y   p o s i t i o n i n g   the  layers   so  formed  for  each  o f  

the  pair   of  the  f i r s t   pair   of  saddle   co i l s   d i a m e t r i c a l l y  

o p p o s i t e - e a c h   o ther ,   and  s u c c e s s i v e l y   p o s i t i o n i n g   the  l a y e r s  

so  formed  for  each  of  the  pair   of  the  second  pair   of  s a d d l e  

c o i l s   d i a m e t r i c a l l y   oppos i te   each  other  with  the  r e s p e c t i v e  

l aye r s   of  the  f i r s t   pair   of  saddle  coi ls   being  p o s i t i o n e d  

r o t a t i o n a l l y   at  90°  in  r e l a t i o n   to  the  r e s p e c t i v e   layers   of  

the  second  pair   of  saddle  co i l s   and  with  the  layers   of  t h e  

f i r s t   pair   of  saddle  co i l s   i n t e r l e a v i n g   the  layers   of  t h e  

second  pair  of  saddle  c o i l s ,   and  adhering  the  layers   from  t h e  

f i r s t   and  second  pairs   of  saddle  co i l s   to  each  other  to  form  a  

s u b s t a n t i a l l y   r i g id   and  s e l f - s u p p o r t i n g   a s sembly ,  

( iv)   p rov id ing   the  r equ i red   e l e c t r i c a l   connect ions   be tween  



l aye r s   of  each  pair   of  saddle  co i l s   and  between  the  co i l s   of 

each  pai r   of  saddle  co i l s   so  formed  to  form  the  f i r s t   and 

second  d e f l e c t i o n   coi l   a s sembl i e s ,   and 

(v)  p o s i t i o n i n g   a  magnetic  core  around  the  assembly  of  p a i r s  
of  saddle  co i l s   to  form  said  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t .  

A  d e f l e c t i o n   coi l   produced  by  this   method  has  the  a d v a n t a g e  
that  the  l ine  and  f i e l d   d e f l e c t i o n   coi l   assemblies  can  be 

a c c u r a t e l y   p o s i t i o n e d   r e l a t i v e   to  each  other  as  well  as  r e d u c i n g  

the  t r ans fo rmer   e f f e c t   between  the  two  d e f l e c t i o n   coi l   a s e m b l i e s .  

Each  part  of  each  layer  is  provided  with  l oca t ion   holes  which  

are  employed  to  achieve  the  r equ i red   p o s i t i o n i n g   between  the  l a y e r s  

and  hence  the  f i r s t   and  second  d e f l e c t i o n   coi l   a s s e m b l i e s .  

The  i n v e n t i o n   f u r t h e r   provides  a  saddle  coil  for  a  d e f l e c t i o n  

coil   assembly  which  in  use  d e f l e c t s   the  e l ec t ron   beam  or  beams  of  a 

cathode  ray  d i s p l a y   tube  in  one  of  two  or thogonal   d i r e c t i o n s ,   which 

saddle  coi l   comprises  a  conduct ive   p a t t e r n   on  assembled  i n s u l a t i n g  

film  pa r t s ,   c h a r a c t e r i s e d   in  that   each  saddle  coil  has  a  p l u r a l i t y  

of  layers   with  each  layer   being  formed  from  a  f i r s t   s u b s t a n t i a l l y  

'U'  shaped  l a m e l l i f o r m   part   whose  shape  has  been  d i s t o r t e d   such  

that  i t   is  f l a r e d   and  a  second  l a m e l l i f o r m   part  of  i n s u l a t i n g   f i l m  

with  given  conduc t ive   p a t t e r n s   on  each  par t ,   the  width  of  each  p a r t  

at  any  point   being  marg ina l ly   g r e a t e r   than  the  width  of  t h e  

conduct ive  p a t t e r n   at  that   poin t ,   the  d i s t a l   ends  of  the  f i r s t   p a r t  

being  bridged  by  the  second  part   such  that  the  conduct ive   p a t t e r n  

on  the  second  par t   provides  the  requi red   i n t e r - c o n n e c t i o n s   be tween 

ends  of  the  conduc t ive   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   p a r t  

to  form  an  e l e c t r i c a l   co i l ,   a  p l u r a l i t y   of  layers  being  adhered  to  

each  other  to  produce  a  s u b s t a n t i a l l y   r ig id   and  s e l f - s u p p o r t i n g  

saddle  coi l   with  the  t r a n s v e r s e   limb  and  the  f lared  side  limbs  of  

the  f i r s t   par t s   r e s p e c t i v e l y   forming  the  gun  end  and  the  s i d e  

members  of  the  saddle  coi l   wh i l s t   the  second  parts  form  at  l e a s t  

part  of  the  screen   end  of  the  saddle  co i l ,   and  with  the  r e q u i r e d  

connec t ions   between  the  var ious   layers   of  said  saddle  c o i l .  

The  d i s t a l   ends  of  said  f i r s t   'U'  shaped  part  may  have  



p r o j e c t i o n s   which  are  turned  in  towards  each  other  wh i l s t   s a i d  

second  part   is  also  'U'  shaped  with  side  limbs  which  are  s h o r t  

r e l a t i v e   to  i t s   t r a n s v e r s e   limb,  a  po r t ion   of  each  side  limb  of  t h e  

second  part   ove r l app ing   a  p o r t i o n   of  a  r e s p e c t i v e   p r o j e c t i o n   on  t h e  

f i r s t   p a r t .  

Each  layer   the  conduct ive   p a t t e r n   on  the  second  part   may  f a c e  

the  conduct ive   p a t t e r n   at  the  d i s t a l   ends  of  said  par t   with  members 

of  the  conduct ive   p a t t e r n   on  the  second  part  being  welded  to  

r e s p e c t i v e   members  of  the  conduc t ive   p a t t e r n   on  the  f i r s t   p a r t .  
In  order  to  achieve  a ccu ra t e   r e g i s t r a t i o n   between  the  l a y e r s  

the  i n s u l a t i n g   film  of  said  f i r s t   and  second  par ts   may  c o n t a i n  

l o c a t i o n   holes  which  are  a l igned   in  said  saddle  c o i l .  

The  invent ion   also  p rovides   a  d e f l e c t i o n   coil   assembly  which 

in  use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i s p l a y  

tube  in  one  of  two  o r thogona l   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  t h a t  

said  d e f l e c t i o n   coi l   assembly  comprises  a  f i r s t   and  a  second  s a d d l e  

co i l   as  above  descr ibed   p o s i t i o n e d   d i agona l ly   oppos i te   each  o t h e r  

around  an  imaginary  cy l i nde r   having  a  diameter   which  is  not  l e s s  

than  that   of  the  neck  of  the  cathode  ray  d isp lay   tube  for  which 

said  d e f l e c t i o n   uni t   is  i n t e n d e d .  

Such  an  assembly  may  a d d i t i o n a l l y   comprises  a  conica l   shaped 

suppor t   aga ins t   the  inner  face  of  which  said  f i r s t   and  second 

saddle   co i l s   are  mounted.  

Where  the  saddle  co i l s   are  provided  with  l o c a t i o n   holes  t h e  

f i r s t   and  second  saddle  co i l s   may  be  pos i t i oned   with  the  aid  of 

these  l o c a t i o n   h o l e s .  

The  inven t ion   a d d i t i o n a l l y   comprises  an  e l e c t r o m a g n e t i c  

d e f l e c t i o n   unit   compris ing  f i r s t   and  second  d e f l e c t i o n   c o i l  

a s sembl i e s   which  in  use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  

cathode  ray  d i sp lay   tube  in  r e s p e c t i v e   or thogonal   d i r e c t i o n s ,  

c h a r a c t e r i s e d   in  that   said  d e f l e c t i o n   uni t   comprises  a  f i r s t   p a i r  

of  saddle   co i l s   each  as  above  desc r ibed   forming  the  f i r s t  

d e f l e c t i o n   coi l   assembly  which  co i l s   are  pos i t i oned   d i a g o n a l l y  

oppos i t e   each  other  around  an  imaginary  cy l inder   having  a  d i a m e t e r  

which  is  not  less  than  that   of  the  neck  of  the  cathode  ray  d i s p l a y  



tube  for  which  said  d e f l e c t i o n   uni t   is  in tended  with  a  second  p a i r  

of  saddle  co i l s   each  also  as  above  de sc r ibed   forming  the  s econd  

d e f l e c t i o n   coi l   assembly  which  co i l s   are  pos i t i oned   d i a g o n a l l y  

oppos i te   each  other   outs ide   and  at  90°  to  said  f i r s t   pair   of  s a d d l e  

c o i l s ,   and  a  magnetic  core  around  the  pair   of  saddle  c o i l s .  

The  unit   may  a d d i t i o n a l l y   comprise  a  con ica l   shaped  s u p p o r t  
with  the  f i r s t   pair   of  saddle  co i l s   being  mounted  aga ins t   the  i n n e r  

face  of  said  support   whi ls t   the  second  pair   of  saddle  co i l s   a r e  

mounted  aga ins t   the  outer  face  of  said  suppor t .   This  support   may 
be  provided  with  l oca t ing   pins  on  at  l e a s t   one  of  i ts   faces  which  

engage  with  cor responding   l o c a t i o n   holes  formed  in  the  r e s p e c t i v e  

pair   of  saddle  c o i l s .  

The  f i r s t   and  second  pairs   of  saddle  co i l s   may  be  bonded  t o  

each  other  and  the  co r rec t   p o s i t i o n i n g   of  said  f i r s t   and  second 

pa i r s   of  saddle  co i l s   may  be  ensured  by  the  r e g i s t r a t i o n   of  

l o c a t i o n   holes  in  said  saddle  c o i l s .  

The  inven t ion   yet  f u r t h e r   p rov ides   an  e l e c t r o m a g n e t i c  

d e f l e c t i o n   unit   comprising  f i r s t   and  second  d e f l e c t i o n   c o i l  

assembl ies   which  in  use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  

cathode  ray  d i sp lay   tube  in  r e s p e c t i v e   o r thogona l   d i r e c t i o n s ,  

c h a r a c t e r i s e d   in  that   said  d e f l e c t i o n   un i t   comprises  a  pair   of 

saddle  co i l s   each  as  above  desc r ibed   forming  the  f i r s t   d e f l e c t i o n  

coi l   assembly  which  coi ls   are  p o s i t i o n e d   d i agona l ly   oppos i te   each 

other  around  an  imaginary  cy l inde r   having  a  diameter  which  is  n o t  

less  than  that   of  the  cathode  ray  d i s p l a y   tube  for  which  s a i d  

d e f l e c t i o n   unit   is  in tended,   and  a  second  d e f l e c t i o n   coi l   a s sembly  

t o r o i d a l l y   wound  about  a  magnetic  core  mounted  on  the  f i r s t  

d e f l e c t i o n   coi l   assembly  with  the  f i r s t   d e f l e c t i o n   coi l   a s sembly  

being  pos i t i oned   at  90°  to  the  second  d e f l e c t i o n   coil   a s s e m b l y .  

Such  a  d e f l e c t i o n   unit   may  a d d i t i o n a l l y   comprise  a  c o n i c a l  

shaped  support   with  the  saddle  co i l s   mounted  aga ins t   the  inner  f a c e  

of  the  support   and  the  wound  magnetic  core  mounted  aga ins t   t h e  

outer   face  of  the  s u p p o r t .  

The  f i r s t   d e f l e c t i o n   coi l   assembly  may  be  bonded  to  said  wound 

magnetic  c o r e .  



The  i nven t ion   a d d i t i o n a l l y   p rov ides   an  e l e c t r o m a g n e t i c  

d e f l e c t i o n   uni t   comprising  f i r s t   and  second  d e f l e c t i o n   c o i l  

a ssembl ies   which  in  use  r e s p e c t i v e l y   d e f l e c t   the  e l ec t ron   beam  o r  

beams  of  a  cathode  ray  d i sp lay   tube  in  r e s p e c t i v e   o r t h o g o n a l  

d i r e c t i o n s ,   said  f i r s t   and  second  d e f l e c t i o n   coi l   a s s e m b l i e s  

r e s p e c t i v e l y   compris ing  a  f i r s t   and  second  pair   of  saddle  c o i l s  

with  each  saddle  coi l   being  formed  by  a  conduct ive   p a t t e r n   on 

assembled  i n s u l a t i n g   film  pa r t s ,   c h a r a c t e r i s e d   in  that  each  s a d d l e  

coi l   has  a  p l u r a l i t y   of  layers   with  each  layer   of  each  saddle  c o i l  

being  formed  from  a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  l ame l l i fo rm  p a r t  

whose  shape  has  been  d i s t o r t e d   such  that   i t   is  f l a red   and  a  s econd  

l a m e l l i f o r m   part   from  i n s u l a t i n g   f i lm  with  given  c o n d u c t i v e  

p a t t e r n s   on  each  pa r t ,   the  f i r s t   and  second  par ts   for  one  of  t h e  

f i r s t   pair   of  saddle  co i l s   having  s u b s t a n t i a l l y   the  same  shape  a s  

the  r e s p e c t i v e   f i r s t   and  second  pa r t s   for  the  other  of  the  s a i d  

f i r s t   pair   wh i l s t   the  f i r s t   and  second  par ts   for  one  of  the  s e c o n d  

pair   of  saddle  co i l s   have  s u b s t a n t i a l l y   the  same  shape  as  t h e  

r e s p e c t i v e   f i r s t   and  second  par ts   of  the  other  of  the  said  s e c o n d  

pa i r ,   the  d i s t a l   ends  of  the  f i r s t   par t   being  bridged  by  the  second  

part   so  that   the  t r a n s v e r s e   limb  and  the  side  limbs  of  the  f i r s t  

part   r e s p e c t i v e l y   form  the  gun  end  and  the  f l a red   side  members  of  

the  layer   for  the  saddle  coil   w h i l s t   the  second  part  forms  at  l e a s t  

part   of  the  screen  end  of  the  layer   for  the  saddle  co i l ,   t he  

conduct ive   p a t t e r n   on  the  second  par t   p rov id ing   the  r e q u i r e d  

i n t e r - c o n n e c t i o n s   between  ends  of  the  conduc t ive   p a t t e r n   at  t h e  

d i s t a l   ends  of  the  f i r s t   part  to  form  an  e l e c t r i c a l   c o i l ,  

succes s ive   layers   for  each  of  the  pa i r   of  the  f i r s t   pair  of  s a d d l e  

co i l s   being  d i a m e t r i c a l l y   oppos i te   each  o ther ,   whi l s t   s u c c e s s i v e  

layers   for  each  of  the  pair  of  the  second  pair   of  saddle  co i l s   a r e  

d i a m e t r i c a l l y   oppos i te   each  other   with  the  r e s p e c t i v e   layers   of  t h e  

f i r s t   pa i r   of  saddle  coi ls   being  p o s i t i o n e d   r o t a t i o n a l l y   at  90°  i n  

r e l a t i o n   to  the  r e s p e c t i v e   layers   of  the  second  pair  of  s a d d l e  

co i l s   and  with  the  layers   of  the  f i r s t   pair   of  saddle  c o i l s  

i n t e r l e a v i n g   the  l ayers   of  the  second  pair   of  saddle  c o i l s ,   t h e  

l ayers   from  the  f i r s t   and  second  pa i r s   of  saddle  co i l s   be ing  



adhered  to  each  other   to  form  a  s u b s t a n t i a l l y   r i g id   and 

s e l f - s u p p o r t i n g   assembly,   the  r equ i r ed   e l e c t r i c a l   connec t ions   be ing  

p r e s e n t   between  layers   of  each  pair   of  saddle  co i l s   and  between  t he  

co i l s   of  each  pair   of  saddle  co i l s   to  form  the  f i r s t   and  second  

d e f l e c t i o n   co i l   a s sembl i e s ,   whi l s t   a  magnetic  core  surrounds  t h e  

assembly  of  pai rs   of  saddle  co i l s   to  form  said  e l e c t r o m a g n e t i c  

d e f l e c t i o n   u n i t .  

Each  saddle  coil   may  be  provided  with  l o c a t i o n   holes  by  means 
of  which  the  requi red   p o s i t i o n i n g   of  said  f i r s t   and  second 

d e f l e c t i o n   coi l   assembl ies   is  a c h i e v e d .  

The  above  and  other  f e a t u r e s   wil l   now  b e  d e s c r i b e d ,   by  way  of 

example,  with  r e f e r ence   to  the  accompanying  drawings,   in  w h i c h : -  

Figure  1  is  a  diagrammatic  s e c t i o n a l   view  of  a  colour  d i s p l a y  

tube  and  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t ,  

Figure  2  is  a  p e r s p e c t i v e   view  of  a  known  wire  wound  s a d d l e  

coi l   for  use  in  a  d e f l e c t i o n   u n i t ,  

F igures   3  and  4  show  par ts   for  use  with  a  saddle  c o i l  

accord ing   to  the  i n v e n t i o n ,  

Figure  5  is  a  p e r s p e c t i v e   view  of  a  layer   of  a  saddle  c o i l  

made  from  the  par ts   of  Figures   3  and  4,  

F igures   6  and  7  are  po r t ions   on  an  enlarged  scale   of  a  p o r t i o n  

of  Figure  5,  and 

Figure  8  is  a  s e c t i o n   through  a  layer   of  m a t e r i a l   used  w i t h  

the  i n v e n t i o n .  

Figure  1  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  in  diagrammatic  form 

through  a  colour  t e l e v i s i o n   d i sp lay   tube  assembly  whose 

l o n g i t u d i n a l  a x i s   is  i n d i c a t e d   by  Z,  the  d i sp l ay   tube  1  having  a 

d i s p l a y   screen  2  at  the  con ica l   end  of  the  tube  wh i l s t   the  neck  end 

3  remote  from  the  d i sp lay   screen  conta ins   three  e l e c t r o n   guns  4 

s i t u a t e d   in  one  plane,   the  l o n g i t u d i n a l   axis  lying  on  the  p l a n e  

with  the  c e n t r a l   e l e c t r o n   gun  on  the  axis .   An  e l e c t r o m a g n e t i c  

d e f l e c t i o n   uni t   5  is  mounted  on  the  d i sp lay   tube  such  that   i t  

sur rounds   a  po r t ion   of  the  neck  and  a  po r t ion   of  the  con ica l   o r  

f l a r e d   pa r t .   This  d e f l e c t i o n   un i t   5  comprises  a  l ine   d e f l e c t i o n  

co i l   assembly  7  formed  by  a  f i r s t   pair   of  saddle  co i l s   and  a  f i e l d  



d e f l e c t i o n   coi l   assembly  8  formed  by  a  second  pai r   of  saddle  c o i l s ,  

the  two  coi l   assembl ies   being  surrounded  by  a  so f t   magnetic  c o r e  6  

in  the  form  of  an  annular   f l a r ed   r ing.   The  t w o  d e f l e c t i o n   c o i l  

a s sembl i e s   are  g e n e r a l l y   mounted  on  a  suppor t   (not  shown)  o f  

i n s u l a t i n g   mate r ia l   whose  shape  is  s u b s t a n t i a l l y   that   of  a  

f r u s t r u m .   Each  saddle  co i l   is  shown  to  be  of  the  "she l l "   o r  

"mussel"  type  which  means  that   i ts   end  s e c t i o n   ad j acen t   t h e  

e l e c t r o n   gun  4  (the  gun  end)  is  not  bent  away  from  the  tube ' s   n e c k  

and  the  l o n g i t u d i n a l   ax i s ,   as  is  the  end  s e c t i o n   ad jacen t   t he  

d i s p l a y   screen  2  (the  screen  end),  but  l i e s   p a r a l l e l   to  t h e  

l o n g i t u d i n a l   axis  Z.  With  such  a  type  of  saddle   coil   the  core  6 

may  be  formed  as  a  s ing le   piece;   if  a  saddle  co i l   is  bent  at  i t s  

gun  end  the  core  wil l   have  to  be  assembled  from,  t y p i c a l l y ,   two 

pa r t s   which  are  c l ipped  or  bonded  t o g e t h e r .  

A  typ ica l   saddle  coi l   for  the  l ine   d e f l e c t i o n   coil   assembly  

for  a  cu r ren t   colour  t e l e v i s i o n   d i sp l ay   tube  of  screen  size  22  i n c h  

and  110°  d e f l e c t i o n   angle  is  shown  in  Figure   2.  In  Figure  2  t h e  

r e f e r e n c e   9  i n d i c a t e s   the  gun  end  of  the  saddle  coi l   whi l s t   t h e  

screen  end  is  i nd ica t ed   by  the  r e f e r ence   10  w h i l s t   the  r e f e r e n c e s  

11  and  12  i nd i ca t e   r e s p e c t i v e   f l a red   side  members  which  join  t h e  

gun  9  and  screen  10  ends.  The  screen  end  10  of  the  saddle  c o i l  

comprises  a  t r a n s v e r s e   p o r t i o n   13  and  r e s p e c t i v e   po r t i ons   14  and  15 

by  which  the  t r a n s v e r s e   po r t i on   13  is  jo ined  to  the  r e s p e c t i v e   s i d e  

members  11  and  12.  The  regions   between  the  s ide  members  11,  12  and 

t h e a s s o c i a t e d   por t ions   14,15  are  wound  in  such  a  manner  as  to  

provide  spaces  in  the  winding,   these  s p a c e s  b e i n g   i nd ica t ed   by  t h e  

r e f e r e n c e s   16A,16B,17A  and  17B.  Corresponding  spaces  may  also  be 

provided  in  the  gun  end  9  of  the  saddle  c o i l .   The  gun  9  and  s c r e e n  

10  ends  and  the  side  members  11  and  12  de f ine   a  window  18.  A 

t y p i c a l   saddle  coil   of  the  f i e l d   d e f l e c t i o n   co i l   assembly  for  s u c h  

a  d i sp l ay   tube  wil l   be  formed  in  a  s i m i l a r   manner  to  that  d e s c r i b e d  

save  that   the  shape  and  p r o p o r t i o n s   of  the  i t s   var ious   components 

w i l l   d i f f e r   to  that  for  the  saddle  coi l   of  the  l ine   d e f l e c t i o n   c o i l  

a s s e m b l y .  

Saddle  co i l s   as  de sc r i bed   above  are  t y p i c a l l y   wound  from 



copper  wire  of  small  dimension  e.g.  0.5  mm  d iamete r ,   the  w i r e  

being  coated  with  an  e l e c t r i c a l   i n s u l a n t   and  a  t h e r m o - s e t t i n g  

a d h e s i v e .   Winding  takes  place  in  spec ia l   winding  machines  which 

wind  the  saddle  co i l s   s u b s t a n t i a l l y   to  t he i r   f i n a l   shape  and 

i n t r o d u c e   the  spaces  a d j a c e n t   the  screen  end  (16A,16B,17A  and  17B 

in  Figure  2)  during  the  winding  p rocess ,   the  shapes  of  these  s p a c e s  

being  determined  by  r e t r a c t a b l e   pins  in  the  winding  head  which 

l i m i t s   the  shapes  these  spaces  can  take.  Following  winding  each  

saddle   coil  is  r e t a i n e d   in  a  jig  with  p r e s su re   being  appl ied  to  

ob ta in   the  requi red   mechanical   d imensions,   a  cu r r en t   being  p a s s e d  

through  its  turns  to  sof ten   the  t h e r m o - s e t t i n g   adhesive  which  i s  

a f t e r w a r d s   allowed  to  cool  to  bond  the  wires  of  the  w ind ing  

t o g e t h e r   and  form  a  se l f   suppor t ing   saddle  co i l .   It  is  q u i t e  

obvious  that  such  winding  machines  are  extremely  expensive  and  any 

minor  winding  v a r i a t i o n s   between  one  machine  and  another   can 

produce  a  v a r i a t i o n   in  the  d e f l e c t i o n   f i e l d s   produced  by  t h e  

d e f l e c t i o n   un i t s   using  such  co i l s   which  need  to  be  r e p r o d u c a b l y  

a c c u r a t e   for  colour  t e l e v i s i o n   d i sp lay   t u b e s .  

With  the  p resen t   i nven t ion   each  saddle  co i l ,   at  l e a s t   for  t he  

l ine   d e f l e c t i o n   coi l   assembly,   is  produced  from  a  p l u r a l i t y   o f  

l aye r s   of  an  i n s u l a t i n g   fi lm  which  conta in   e l e c t r i c a l l y   c o n d u c t i v e  

p a t t e r n s   usua l ly   of  copper.   Thus  each  layer   forms  a  f l e x i b l e  

p r i n t e d   c i r c u i t   whose  conduct ive   p a t t e r n   can  be  provided  by  one  of 

the  well  known  t echniques   for  producing  p r in t ed   c i r c u i t   wi r ing .   As 

the  shape  requi red   for  the  saddle  coil   as  produced  wi l l   be  that   of 

Figure  2  or  a  shape  which  is  s imi l a r   to  t ha t ,   depending  on  t h e  

d i s p l a y   tube  the  saddle  coil   is  to  be  used  with  or  whether  i t   i s  

for  a  l ine  or  f i e ld   d e f l e c t i o n   coi l   assembly,   i t   wi l l   be 

a p p r e c i a t e d   that  each  layer   cannot  be  produced  as  a  s ingle   p i e c e  

from  a  f l a t   l a m e l l i f o r m   sheet  of  p r in ted   c i r c u i t   f i lm  if  t h e  

r e q u i r e d   shape  is  to  be  r e l i a b l y   reproduced.   For  that   reason  each 

layer   is  made  up  from  f i r s t   and  second  l a m e l l i f o r m   par ts   which  a r e  

r e s p e c t i v e l y   shown  in  F igures   3  and  4  with  the i r   e l e c t r i c a l  

conductors   uppermost.   Most  of  the  r e f e r e n c e s   used  in  these  two 

f i g u r e s   re fer   to  the  co r responding   po r t ions   of  the  saddle  c o i l  



shown  in  Figure  2  save  that   the  po r t i ons   14  and  15  are  d iv ided  and 

the  d iv ided  po r t ions   i n d i c a t e d   by  the  s u f f i x e s   A  and  B.  The 

f i r s t   par t   shown  in  Figure   3  is  s u b s t a n t i a l l y   'U'  shaped  with  t he  

d i s t a l   ends  being  turned  in  to  form  the  p o r t i o n s   14A  and  15A,  t h e  

film  being  divided  at  19.  As  wil l   be  seen  from  Figure  3  the  w i d t h  

of  the  f i r s t   part  at  any  point  is  only  marg ina l ly   g r e a t e r   than  t h e  

width  of  the  conduct ive   p a t t e r n   at  that   po in t .   Some  of  the  c o p p e r  
conductors   p resen t   on  this   f i r s t   part   are  i n d i c a t e d   by  t he  

r e f e r e n c e s   20,21,22  and  23  though  i t   wi l l   be  a p p r e c i a t e d   that   o t h e r  

conductors   wil l   be  p resen t   between  these  conduc to r s .   The  second  

par t   shown  in  Figure   4  is  of  shallow  'U'  shape  and  forms  a  b r i d g i n g  

member  where  the  shor t   side  limbs  form  the  p o r t i o n s   14B  and  15B  and 

the  t r a n s v e r s e   limb  forms  the  t r a n s v e r s e   po r t ion   13,  this   second 

part   also  ca r ry ing   copper  conduc tors ,   four  only  of  which  25,  26,  27 

and  28  are  shown  though  again  it   wi l l   be  a p p r e c i a t e d   that   o t h e r s  

wil l   be  p resen t   between  those  shown,  these  conductors   p rov id ing   t h e  

necces sa ry   connec t ions   between  the  conductors   on  the  f i r s t   par t   to  

produce  an  e l e c t r i c a l   coi l   which  wil l   be  expla ined  h e r e i n a f t e r .  

The  f i r s t   and  second  parts  for  each  layer   of  the  saddle  c o i l  

are  assembled  in  a  jig  such  that  the  two  par ts   are  p o s i t i o n e d   i n  

the  manner  shown  in  Figure  5  with  an  overlap  between  par ts   14A  and 

14B,  and  between  15A  and  15B  such  that  conductors   on  the  f i r s t   p a r t  

are  in  contac t   and  connected  to  conductors   on  the  second  par t   which 

may  be  s u i t a b l y   achieved  by  u l t r a s o n i c   welding.   Assembly  i s  

achieved  by  d i s t o r t i n g   the  f i r s t   par t   from  the  s u b s t a n t i a l l y   'U '  

shape  i t   o c c u p i e s  i n   the  f l a t   to  a  s u b s t a n t i a l l y   'Y*  s h a p e ,  

a ccu ra t e   p o s i t i o n i n g   of  the  two  par ts   being  achieved  by  the  use  of  

l o c a t i n g   holes  in  the  i n s u l a t i n g   fi lm  of  the  two  par t s   e i t h e r   a t  

s u i t a b l e   places  where  the  conductors   are  s u i t a b l y   spaced  or  a t  

a d d i t i o n a l   places  ou t s ide   of  the  conduc to r s .   This  f i r s t   par t   i s  

d i s t o r t e d   such  that   i t s   shape  follows  the  r e l e v a n t   contour  of  t h e  

d i sp l ay   tube  about  the  t r a n s i t i o n   from  the  neck  to  cone  p o r t i o n s .  

Convenient   places  for  l o c a t i n g   holes  in  the  f i r s t   par t   could  be  t h e  

spaces  16A,16B,17A,17B.  It  wi l l   be  seen  that   the  shape  of  t h e  

layer   produced  in  Figure  5  s u b s t a n t i a l l y   cor responds   to  that   of  t h e  



sadd le   coi l   in  Figure  2.  The  complete  saddle  coil   wi l l   be  p roduced  

by  assembl ing   a  number,  say  s ix ,   of  such  layers   in  a  j ig  w i t h  

s u i t a b l e   e l e c t r i c a l   i n t e r c o n n e c t i o n s   between  the  layers   to  p roduce  

an  e l e c t r i c a l   saddle  c o i l .   As  the  i n s u l a t i n g   film  and  c o n d u c t o r s  

of  each  layer   wil l   be  f l e x i b l e   a  layer  of  adhes ive ,   such  as  a  c o l d  

or  t h e r m o - s e t t i n g   adhes ive ,   wi l l   be  provided  between  s u c c e s s i v e  

l a y e r s   which  can  be  appl ied   by  the  use  of  a  s i lk   screen  or  o t h e r  

s u i t a b l e   mask.  The  adhesive  between  the  layers   on  assembly  w i l l  

then  be  allowed  to  set ,   heat  being  required  in  the  case  of  a 

t h e r m o - s e t t i n g   adhesive  which  may  be  provided  by  an  e x t e r n a l   s o u r c e  

or  by  the  a p p l i c a t i o n   of  a  c u r r e n t   of  s u f f i c i e n t   magnitude  th rough  

the  turns  of  the  saddle  coil   so  formed.  Once  the  adhesive   has  s e t  

the  assembly  will   form  a  r ig id   and  s e l f - s u p p o r t i n g   saddle  c o i l  

which  wi l l   be  s u b s t a n t i a l l y   the  same  shape  as  that  shown  for  a  w i r e  

wound  saddle  coil   of  Figure  2.  In  such  a  saddle  coi l   t h e  

t r a n s v e r s e   limb  of  the  f i r s t   par t   forms  the  gun  end  wh i l s t   the  s i d e  

limbs  of  the  f i r s t   part   form  the  f lared  side  members.  The  second 

par t   forms  at  l e a s t   part   of  the  screen  end.  

The  conduct ive   p a t t e r n   on  the  f i r s t   part  of  each  layer   as  

shown  in  Figure  3  is  symmetr ical   about  the  broken  cent re   l ine  C 

which  passes  through  the  d i v i s i o n   19  and  the  middle  of  the  gun  end 

9.  The  s t a r t   and  f i n i s h   of  the  coi l   for  each  layer  may  be  p r o v i d e d  

at  the  po r t ion   14A  where  on  assembly  the  overlap  of  the  two  p a r t s  

occurs  and  the  point  at  which  the  windings  s t a r t   and  f i n i s h   may 
a l t e r n a t e   from  layer  to  layer   such  that  the  d e f l e c t i o n   c u r r e n t  

flows  from  the  o u t s i d e  t o w a r d s   the  inside  in  (say)  odd  numbered 

l a y e r s   and  from  the  ins ide   towards  the  outs ide   in  even  numbered 

l aye r s   (as  viewed  in  Figure  3).  This  may  be  achieved  by  employing 

a  conduc t ive   pa t t e rn   on  the  f i r s t   part   for  each  layer   which  i s  

s u b s t a n t i a l l y   the  same  for  each  layer   with  a  conduct ive   p a t t e r n   f o r  

the  second  part  which  d i f f e r s   for  the  odd  numbered  layers   compared 

with  tha t   for  the  even  numbered  l aye r s .   This  is  i l l u s t r a t e d   i n  

F igu re s   6  and  7  which  show  the  second  part  of  a  layer   toge ther   w i t h  

the  p o r t i o n s   14A,15A  of  the  f i r s t   par t .   In  these  f i gu re s   t h e  

conduc to r s   25,26,27  and  28  are  shown  dotted  on  the  second  part   as  



they  a r e . u n d e r   the  i n s u l a t i n g   fo i l   as  viewed  wh i l s t   those  on  t h e  

f i r s t   par t   are  shown  in  cont inuous   l ines   as  they  are  on  the  t o p  

side  of  the  i n s u l a t i n g   fo i l   as  viewed  in  these  F igures .   As  w i l l   be 

seen  from  these  Figures  the  p o r t i o n s   14B,15B  r e s p e c t i v e l y   o v e r l a p  

the  po r t ions   14A,15A  and  c e r t a i n   conductors   on  these  po r t ions   a r e  

welded  to  each  other  such  as  by  u l t r a s o n i c   welding.  At  the  o v e r l a p  

between  por t ions   15A  and  15B  the  conductors   25,26,27  and  28  a l w a y s  

r e s p e c t i v e l y   overlap  and  are  welded  to  the  conductors   20,21,22  and  

23.  The  conductors   of  the  two  p o r t i o n s   14A,14B  in  Figure  6  ( w h i c h  

is,  say,  for  odd  numbered  l aye r s )   do  not  completely  o v e r l a p ,  

conductors   25,26  and  27  on  the  second  part   r e s p e c t i v e l y   o v e r l a p p i n g  

and  being  welded  to  conductors   21,22  and  23  on  the  f i r s t   pa r t .   I n  

Figure  6  the  s t a r t   Sl  of  the  coi l   to  be  formed  is  connected  to  

conductor   28  on  the  second  par t   w h i l s t   the  f i n i s h   F1  of  the  co i l   i s  

taken  from  conductor  20  on  the  f i r s t   pa r t .   In  Figure  7  (which  w i l l  

then  be  for  even  numbered  l aye r s )   over lap  of  the  conductors   i s  

again  not  complete  at  the  po r t i ons   14A  and  14B,  with  c o n d u c t o r s  

26,27  and  28  on  the  second  part   r e s p e c t i v e l y   over lapping   and  b e i n g  

welded  to  conductors   20,21  and  23  on  the  f i r s t   par t .   In  Figure  7 

the  s t a r t   S2  of  the  coil   is  connected  to  conductor  25  on  the  s e c o n d  

part   and  the  f i n i s h   F2  is  taken  from  conductor  23  on  the  f i r s t  

par t .   For  success ive   l ayers   the  f i n i s h   Fl  of  an  odd  numbered  l a y e r  

wil l   be  connected  to  the  s t a r t   S2  of  the  next  even  numbered  l a y e r ,  

whi l s t   the  f i n i s h   F2  of  the  an  even  numbered  layer   wil l   be 

connected  to  the  s t a r t   S1  of  the  next  odd  numbered  l ayer ,   and  so 

on.  In  Figures   6  and  7,  as  before ,   only  four  conductors   on  t h e  
f i r s t   and  second  par ts   have  been  shown  for  the  sake  of  s i m p l i c i t y .  

As  an  example,  a  saddle  coil   according  to  the  i nven t ion   was 

designed  to  rep lace   a  wire  wound  saddle  coi l   which  had  144  turns   o f  

0.5  mm  diameter   i n s u l a t e d   copper  wire.   The  replacement   saddle  c o i l  

was  chosen  to  have  six  l ayers   each  layer   of  which  had  a  coi l   of  24 

turns  formed  in  the  manner  shown  in  Figure   8  w h e r e : -  

a  -   th ickness   of  i n s u l a t i n g   f i l m  -   0.1  to  0.2  mm 

b -   th ickness   of  copper  l a y e r  -   0.3  mm 

c  -   width  of  copper  c o n d u c t o r  -   0.65  mm  each  



d -   d i s t a n c e   between  c o n d u c t o r s  -   0.35  mm. 

With  such  dimensions  i t   wil l   be  a p p r e c i a t e d   that  the  c r o s s  

s e c t i o n a l   a r e a  o f   each  copper  conductor   s u b s t a n t i a l l y   c o r r e s p o n d s  

to  that  of  a  0.5  mm  d iameter   wire.   Su i t ab ly   ma te r i a l s   for  the  f i l m  

are  po lye s t e r   or  polyimide  sold  under  var ious   trade  names. 
A  pair  of  saddle  co i l s   produced  in  the  manner  desc r ibed   above  

may  be  employed  as  the  l ine   d e f l e c t i o n   coi l   assembly  7  of  Figure  1 

and  may  be  combined  with  a  pair  of  saddle  co i l s   produced  in  a  

s imi l a r   manner  but  of  d i f f e r e n t   dimensions  which  form  the  f i e l d  

d e f l e c t i o n   coil   assembly  8  of  that   F igure .   As  an  a l t e r n a t i v e   t h e  

f i e ld   d e f l e c t i o n   coi l   assembly  may  be  t o r i o d a l l y   wound  around  t he  

core  6  in  known  manner .  

With  l ine  and  f i e l d   d e f l e c t i o n   coi l   assembl ies   7  and  8 

assembled  in  c o n v e n t i o n a l   manner  as  d i a g r a m m a t i c a l l y   shown  i n  

Figure  1  the  f i e l d   d e f l e c t i o n   coi l   assembly  is  f u r t he r   from  t h e  

e l e c t r o n   beams  than  is  the  l ine  d e f l e c t i o n   coil   assembly  so  t h a t  

the  f i e ld   coil   assembly  is  less  s e n s i t i v e   than  the  l ine  c o i l  

assembly.  When  assembling  a  d e f l e c t i o n   uni t   i t   is  poss ib le   t h a t  

the  l ine  coi l   assembly  will   not  be  in  the  p r e c i s e l y   c o r r e c t  

r o t a t i o n a l   p o s i t i o n   with  r e spec t   to  the  f i e l d   coil   assembly  whereby 

a  t ransformer   e f f e c t   is  produced  between  the  two  coil   a s s e m b l i e s .  

Whilst  r i g i d i t y   and  accu ra t e   r o t a t i o n a l   p o s i t i o n i n g   could  be  

achieved  by  the  a ccu ra t e   l o c a t i o n   of  the  l ine   and  f i e ld   s a d d l e  

coi ls   by  means  of  a c c u r a t e l y   p o s i t i o n e d   l o c a t i o n   holes  and 

subsequent   bonding,  with  or  wi thout   a  support   between  t h e  

d e f l e c t i o n   coil   a s sembl i e s ,   the  problem  of  s e n s i t i v i t y   may  be  

overcome  if  ins tead   of  assembling  each  saddle  coil   s e p a r a t e l y   f rom 

i ts   i n d i v i d u a l   layers   the  l ine  and  f i e l d   d e f l e c t i o n   coi l   a s s e m b l i e s  

are  produced  as  a  s ing le   s t r u c t u r e   from  the  i n d i v i d u a l   l ayers   o f  

the  f o u r  s a d d l e   co i l s   by  i n t e r l e a v i n g   the  layers   of  the  four  s a d d l e  

co i l s   for  the  f i e ld   d e f l e c t i o n   coi l   assembly  between  the  layers   o f  

the  saddle  co i l s   for  the  l ine  d e f l e c t i o n   coi l   assembly.  This  may 

be  achieved  in  a  s u i t a b l e   jig  with  an  adhesive  applied  between  t h e  

var ious   layers   such  that   when  the  adhesive   has  set  a  r i g i d  

s t r u c t u r e   is  achieved  of  the  two  d e f l e c t i o n   coil   assemblies   whose 



r o t a t i o n a l   p o s i t i o n s   are  p r e c i s e l y   def ined ,   the  accuracy  of  which 

wi l l   be  to  s u b s t a n t i a l l y   reduce  if  not  cancel  the  t r a n s f o r m e r  

e f f e c t   between  the  two  d e f l e c t i o n   coi l   a s sembl i e s .   The 

i n t e r l e a v i n g   of  the  saddle  coi l   l ayers   of  the  two  d e f l e c t i o n   c o i l  

a s sembl i e s   wil l   i nc r ea se   the  s e n s i t i v i t y   of  the  f i e ld   d e f l e c t i o n  

coi l   a s s e m b l y .  

With  the  p resen t   inven t ion   the  p o s i t i o n i n g   of  the  ( c o p p e r )  

e l e c t r i c a l l y   conduct ive   turns  can  be  very  p r e c i s e l y   c o n t r o l l e d   f r o m  

the  p roduc t ion   of  the  two  parts   for  each  layer   from  the  f l a t  

l a m e l l i f o r m   ma te r i a l   through  to  the  f in i shed   saddle  coi l   and 

assembly.   Although  not  p rev ious ly   mentioned  the  dimensions  of  each  

s u c c e s s i v e   layer   may  change  s l i g h t l y   such  that   the  outer  layer  i s  

l a r g e r   than  the  i n t e r   l ayer .   Where  the  conductor   turns  on  the  

f i r s t   par t   of  each  layer   are  symmetrical   and  the  i n t e r c o n n e c t i o n   i s  

provided  on  the  second  part   the  accuracy  of  the  d e f l e c t i o n   f i e l d  

genera ted   by  the  side  por t ions   wil l   be  very  high.  Changing  t h e  

d i r e c t i o n   of  cu r ren t   flow  in  the  co i l s   between  success ive   l a y e r s  

i . e .   outer   to  inner  for  one  layer   and  then  inner  to  outer  for  t h e  

next  l aye r ,   produces  a  c a n c e l l i n g   e f f e c t   on  any  magnetic  f i e l d  

e r ro r s   produced  at  the  screen  end  of  a  saddle  coil   and  hence  on  i t s  

d e f l e c t i o n   coi l   a s s emb ly .  

It  wi l l   be  obvious  that  the  saddle  co i l s   that  can  be  p roduced  

by  the  above  descr ibed   methods  may  have  shapes  which  d i f f e r   t o  

those  i l l u s t r a t e d .   In  add i t ion   the  shapes  of  the  spaces  

16A,16B,17A  and  17B  may  d i f f e r   from  those  shown  and  may  have  s h a p e s  

which  could  be  achieved  with  saddle  co i l s   wound  from  wire  only  w i t h  

extreme  d i f f i c u l t y .  

As  s t a t ed   in  the  above  d e s c r i p t i o n   the  conduct ive  p a t t e r n   on 

each  layer   is  formed  by  the  techniques   of  p r in t ed   c i r c u i t   w i r i n g  

and  this   is  not  l imi ted   to  the  more  usual  methods  of  s t a r t i n g   w i t h  

a  film  ca r ry ing   a  conduct ive   layer  which  is  etched  to  produce  t h e  

requ i red   p a t t e r n   but  also  includes  t echn iques   where  the  c o n d u c t i v e  

p a t t e r n   is  appl ied   and  bonded  to  the  film  e i t h e r   from  a  s t r i p   or  a s  

a  complete  p a t t e r n .  



1.  A  method  of  forming  a  saddle  coil   for  a  d e f l e c t i o n   c o i l  

assembly  which  in  use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a 

cathode  ray  d i sp lay   tube  in  one  of  two  o r thogona l   d i r e c t i o n s ,   i n  

which  a  saddle  coil   is  formed  by  a  conduct ive   p a t t e r n   on  assembled  

i n s u l a t i n g   f i lm  p a r t s ,   c h a r a c t e r i s e d   in  that  said  method  compr i se s  

the  s tages   o f : -  

(i)  producing  for  each  of  a  p l u r a l i t y   of  layers   a  f i r s t  

s u b s t a n t i a l l y   'U'  shaped  l a m e l l i f o r m   part   and  a  s econd  

l a m e l l i f o r m   par t   from  i n s u l a t i n g   film  with  given  c o n d u c t i v e  

p a t t e r n s   on  each  part   with  the  width  of  each  part   at  any  p o i n t  

being  marg ina l ly   g r e a t e r   than  the  width  of  the  c o n d u c t i v e  

p a t t e r n   at  that  p o i n t ,  

( i i )   assembling  the  f i r s t   part   with  the  second  par t   to  form  a 

layer   by  d i s t o r t i n g   the  shape  of  the  f i r s t   part   such  that  i t  

is  f l a r ed   and  b r idg ing   the  d i s t a l   ends  of  the  f i r s t   part   w i t h  

the  second  part   so  that   the  f l a r ed   side  limbs  of  the  f i r s t  

par t   form  the  side  members  of  the  layer   for  the  saddle  c o i l  

with  the  t r a n s v e r s e   limb  of  the  f i r s t   part   forming  the  gun  end 

whi l s t   the  second  par t   forms  at  l e a s t   part   of  the  screen  end 

of  the  layer  for  the  saddle  c o i l ,   the  conduct ive   p a t t e r n   on 

the  second  part  p rov id ing   the  r equ i red   i n t e r c o n n e c t i o n s  

between  ends  of  the  conduc t ive   p a t t e r n   at  the  d i s t a l   ends  of 

the  f i r s t   part  to  form  an  e l e c t r i c a l   c o i l ,  

( i i i )   assembling  a  p l u r a l i t y   of  layers   so  formed  such  t h a t  

s u c c e s s i v e   layers   adhere  to  each  other  to  form  a  s u b s t a n t i a l l y  

r ig id   and  s e l f - s u p p o r t i n g   s a d d l e  c o i l ,   and 

(iv)  p rov id ing   the  r equ i r ed   connec t ions   between  the  e l e c t r i c a l  

co i l s   of  the  var ious   l ayers   of  said  saddle  c o i l .  

2.  A  method  as  claimed  in  Claim  1,  c h a r a c t e r i s e d   in  that  t h e  

d i s t a l   ends  of  said  f i r s t   'U'  shaped  part   have  p r o j e c t i o n s   which 

are  turned  in  towards  each  other   wh i l s t   said  second  par t   is  a l s o  

'U'  shaped  with  i ts   side  limbs  being  short   r e l a t i v e   to  i t s  

t r a n s v e r s e   limb,  and  assembling  the  f i r s t   par t   with  the  second  p a r t  
such  that   a  por t ion   of  each  side  limb  of  the  second  par t   over laps   a 



p o r t i o n   of  a  r e s p e c t i v e   p r o j e c t i o n   on  the  f i r s t   p a r t .  
3.  A  method  as  claimed  in  Claim  1  or  2,  c h a r a c t e r i s e d   i n  

t h a t   on  assembly  the  conduct ive   p a t t e r n   on  the  second  par t   f a c e s  

the  c o n d u c t i v e   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   pa r t ,   and 

welding  members  of  the  conduct ive   p a t t e r n   on  the  second  par t   to  

r e s p e c t i v e   members  of  the  conduc t ive   pa te rn   on  the  f i r s t   p a r t .  
4.  A  method  as  claimed  in  claim  1,  2  or  3,  c h a r a c t e r i s e d   i n  

t h a t ' t h e   i n s u l a t i n g   film  of  said  f i r s t   and  second  par ts   a r e  

provided   with  l o c a t i o n   holes,   p o s i t i o n i n g   of  said  f i r s t   and  second  

pa r t s   on  assembly  being  achieved  with  the  aid  of  said  l o c a t i o n  

holes   w h i l s t   a l ignment   of  s u c c e s s i v e   l ayers   of  said  saddle  coi l   i s  

a lso   achieved  with  the  aid  of  said  l o c a t i o n   h o l e s .  

5.  A  method  of  forming  a  d e f l e c t i o n   coi l   assembly  which  i n  

use  d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i s p l a y  

tube  in  one  of  two  or thogonal   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  t h a t  

said  method  comprises  the  steps  o f : -  

( i )   forming  f i r s t   and  second  saddle   co i l s   by  the  method  a s  

claimed  in  Claim  1,  2,  3  or  4,  and 

( i i )   assembl ing   said  f i r s t   and  second  saddle  co i l s   so  formed 

d i a g o n a l l y   oppos i te   each  other   around  an  imaginary  c y l i n d e r  

having  a  diameter   which  is  not  less   than  that  of  the  neck  o f  

the  cathode  ray  d isp lay   tube  for  which  said  d e f l e c t i o n   c o i l  

assembly  is  i n t e n d e d .  

6.  A  method  as  claimed  in  Claim  5,  c h a r a c t e r i s e d   in  t h a t  

said  method  comprises  the  a d d i t i o n a l   step  of  mounting  s a i d  

assembled  f i r s t   and  second  saddle  c o i l s   to  the  inner  face  of  a 

c o n i c a l   shaped  s u p p o r t .  
7.  A  method  as  claimed  in  Claim  5  or  6  when  dependent  on 

Claim  4,  c h a r a c t e r i s e d   in  that   on  assembly  said  f i r s t   and  second 

saddle   c o i l s   are  pos i t i oned   with  the  aid  of  said  l o c a t i o n   h o l e s .  

8.  A  method  of  forming  an  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t  

compr i s ing   f i r s t   and  second  d e f l e c t i o n   coi l   assembl ies   which  in  u s e  

d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i sp l ay   t u b e  

in  r e s p e c t i v e   or thogonal   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that   s a i d  

method  comprises   the  steps  o f : -  



( i )   forming  a  f i r s t   pa i r   of  saddle  co i l s   by  the  method  a s  

claimed  in  Claim  1,  2,  3  or  4,  

( i i )   assembling  said  f i r s t   pair   of  saddle  co i l s   so  formed 

d i a g o n a l l y   oppos i te   each  other  around  an  imaginary  c y l i n d e r  

having  a  diameter   which  is  not  less  than  that  of  the  neck  of  

the  cathade  ray  d i sp l ay   tube  for  which  said  d e f l e c t i o n   unit   i s  

in tended   to  form  said  f i r s t   d e f l e c t i o n   coi l   a s s e m b l y ,  

( i i i )   forming  a  second  pair   of  saddle  co i l s   by  the  method  a s  

claimed  in  Claim  1,  2,  3  or  4 ,  

( iv)  assembling  said  second  pair  of  saddle  co i l s   so  formed 

d i a g o n a l l y   opposi te   each  other  ou ts ide   and  at  90°  to  s a i d  

f i r s t   d e f l e c t i o n   coi l   assembly  to  form  said  second  d e f l e c t i o n  

co i l   assembly,  and 

(v)  p o s i t i o n i n g   a  magnetic  core  around  the  assembled  pairs   o f  

saddle   coi ls   to  form  said  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t .  

9.  A  method  as  claimed  in  Claim  8,  c h a r a c t e r i s e d   in  that   t he  

assembly  of  said  f i r s t   and  second  pairs   of  saddle  co i l s   c o m p r i s e s  

the  mounting  of  said  pa i rs   of  saddle  coi l   on  the  r e s p e c t i v e   i n n e r  

and  outer   faces  of  a  con ica l   shaped  s u p p o r t .  
10.  A  method  as  claimed  in  Claim  9  when  dependent  on  Claim  4 ,  

c h a r a c t e r i s e d   in  that  said  support   is  provided  with  l o c a t i n g   p i n s  

on  at  l e a s t   one  of  i ts   f aces ,   mounting  of  the  r e s p e c t i v e   pair  o f  

saddle   co i l s   being  achieved  said  l oca t ing   pins  engaging  t h e  

l o c a t i o n   holes  of  the  saddle  c o i l s .  

11.  A  method  as  claimed  in  Claim  8,  c h a r a c t e r i s e d   in  t h a t  

said  method  a d d i t i o n a l l y   comprises  the  step  of  bonding  said  second 

pa i r   of  saddle  coi ls   to  said  f i r s t   pair  of  saddle  c o i l s .  

12.  A  method  as  claimed  in  Claim  11,  c h a r a c t e r i s e d   in  t h a t  

each  saddle  coil   of  each  pair   of  saddle  coi ls   is  provided  w i t h  

l o c a t i o n   holes ,   said  method  comprising  the  a d d i t i o n a l   step  o f  

r e g i s t e r i n g   a s soc i a t ed   l o c a t i o n   holes  on  the  f i r s t   and  second  p a i r  

of  saddle   co i l s   to  ensure  c o r r e c t   p o s i t i o n i n g   of  the  f i r s t  

d e f l e c t i o n   coil   assembly  with  the  second  d e f l e c t i o n   coi l   a s sembly .  

13.  A  method  of  forming  an  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t  

compr i s ing   f i r s t   and  second  d e f l e c t i o n   coil   assembl ies   which  in  use  



d e f l e c t s   the  e l ec t ron   beam  or  beams  of  a  cathode  ray  tube  i n  

r e s p e c t i v e   or thogonal   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that   said  method 

comprises   the  steps  o f : -  

( i)   forming  a  pair   of  saddle  co i l s   by  the  method  as  c l a imed  

in  Claim  1,  2,  3  or  4 ,  

( i i )   assembling  said  pair  of  saddle  co i l s   as  formed 

d i a g o n a l l y   oppos i te   each  other   around  an  imaginary  c y l i n d e r  

having  a  diameter  which  is  not  less  than  that   of  the  neck  o f  

the  cathode  ray  d i sp lay   ray  d i sp lay   tube  for  which  s a i d  

d e f l e c t i o n   unit   is  intended  to  form  said  f i r s t   d e f l e c t i o n   c o i l  

a s s e m b l y ,  

( i i i )   t o r o i d a l l y   winding  said  second  d e f l e c t i o n   coi l   a s sembly  

about  a  magnetic  core,  and ,  

( iv)   assembling  said  wound  magnetic  core  and  said  f i r s t  

d e f l e c t i o n   coil  assembly  to  form  said  d e f l e c t i o n   uni t   with  t he  

f i r s t   d e f l e c t i o n   co i l   assembly  being  mounted  at  90°  to  t h e  

second  d e f l e c t i o n   coi l   a s s emb ly .  

14.  A  method  as  claimed  in  Claim  13,  c h a r a c t e r i s e d   in  t h a t  

said  assembly  of  said  wound  magnetic  core  and  said  f i r s t   d e f l e c t i o n  

coil   assembly  comprises  the  steps  of  mounting  the  f i r s t   pair  o f  

saddle  coi ls   on  the  inner  face  of  a  conical   shaped  support   and 

mounting  the  wound  magnetic  core  on  the  outer  face  of  said  s u p p o r t .  

15.  A  method  as  claimed  in  Claim  13,  c h a r a c t e r i s e d   in  t h a t  

said  method  a d d i t i o n a l l y   comprises  the  step  of  bonding  said  f i r s t  

d e f l e c t i o n   coi l   assembly  to  said  wound  magnetic  c o r e .  

16.  A  method  of  forming  an  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t  

compris ing   f i r s t   and  second  d e f l e c t i o n   coi l   a s s e m b l i e s  w h i c h   in  u se  

r e s p e c t i v e l y   d e f l e c t   the  e l e c t r o n   beam  or  beams  of  a  cathode  r a y  

d i s p l a y   tube  in  r e s p e c t i v e   or thogonal   d i r e c t i o n s ,   said  f i r s t   and 

second  d e f l e c t i o n   coil   assembl ies   r e s p e c t i v e l y   compris ing  a  f i r s t  

and  second  pair   of  saddle  co i l s   with  each  saddle  coi l   being  formed 

by  a  .conductive  p a t t e r n   on  assembled  i n s u l a t i n g   f i lm  p a r t s ,  

c h a r a c t e r i s e d   in  that   said  method  comprises  the  s tages   o f : -  

( i )   producing  for  each  of  a  p l u r a l i t y   of  l aye r s   of  each  

saddle  coil   a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  l a m e l l i f o r m   p a r t  



and  a  second  l a m e l l i f o r m   par t   from  i n s u l a t i n g   fi lm  with  g i v e n  

conduct ive   pa t t e rn s   on  each  pa r t ,   the  f i r s t   and  second  p a r t s  
for  one  of  the  f i r s t   pair   of  saddle  co i l s   having  s u b s t a n t i a l l y  

the  same  shape  as  the  r e s p e c t i v e   f i r s t   and  second  par ts   f o r  

the  other  of  the  said  f i r s t   pair   whi l s t   the  f i r s t   and  second 

par t s   for  one  of  the  second  pair   of  saddle  co i l s   have  

s u b s t a n t i a l l y   the  same  shape  as  the  r e s p e c t i v e   f i r s t   and 

second  parts   of  the  other   of  the  said  second  p a i r ,  

( i i )   assembling  for  each  saddle  coil   of  each  pair   of  s a d d l e  

co i l s   the  f i r s t   part   with  the  second  part  to  form  a  layer  by 

d i s t o r t i n g   the  shape  of  the  f i r s t   part   such  that   i t   is  f l a r e d  

and  br idging  the  d i s t a l   ends  of  the  f i r s t   part   with  the  second 

par t   so  that  the  t r a n s v e r s e   limb  and  the  f l a red   side  limbs  of 

the  f i r s t   part  r e s p e c t i v e l y   form  the  gun  end  and  the  s i d e  

members  of  the  layer   for  the  saddle  coil   wh i l s t   the  second 

part   forms  at  l e a s t   part   of  the  screen  end  of  the  layer   f o r  

the  saddle  coi l ,   the  conduct ive   p a t t e r n   on  the  second  p a r t  

p rovid ing   the  r equ i red   i n t e r - c o n n e c t i o n s   between  ends  of  t h e  

conduct ive   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   part   to  

form  an  e l e c t r i c a l   c o i l ,  

( i i i )   s u c c e s s i v e l y   p o s i t i o n i n g   the  layers   so  formed  for  each  of  

the  pair   of  the  f i r s t   pair   of  saddle  co i l s   d i a m e t r i c a l l y  

oppos i te   each  o ther ,   and  s u c c e s s i v e l y   p o s i t i o n i n g   the  l a y e r s  

so  formed  for  each  of  the  pair   of  the  second  pair   of  s a d d l e  

co i l s   d i a m e t r i c a l l y   oppos i te   each  other  with  the  r e s p e c t i v e  

layers   of  the  f i r s t   pair  of  saddle  coi ls   being  p o s i t i o n e d  

r o t a t i o n a l l y   at  90°  in  r e l a t i o n   to  the  r e s p e c t i v e  l a y e r s   o f  

the  second  pair  of  saddle  co i l s   and  with  the  layers   of  t h e  

f i r s t   pair  of  saddle  co i l s   i n t e r l e a v i n g   the  layers   of  t h e  

second  pair  of  saddle  c o i l s ,   and  adhering  the  l ayers   from  t h e  

f i r s t   and  second  pairs   of  saddle  coi ls   to  each  other  to  form  a 

s u b s t a n t i a l l y   r ig id   and  s e l f - s u p p o r t i n g   a s s e m b l y ,  

(iv)  providing  the  r equ i red   e l e c t r i c a l   connect ions   be tween 

layers   of  each  pair   of  saddle  co i l s   and  between  the  co i l s   o f  

each  pair  of  saddle  co i l s   so  formed  to  form  the  f i r s t   and 



second  d e f l e c t i o n   coi l   a s sembl i e s ,   and 

(v)  p o s i t i o n i n g   a  magnetic  core  around  the  assembly  of  p a i r s  

of  saddle  co i l s   to  form  said  e l e c t r o m a g n e t i c   d e f l e c t i o n   u n i t .  

17.  A  method  as  claimed  in  Claim  16,  c h a r a c t e r i s e d   in  t h a t  

each  par t   of  each  layer   is  provided  with  l o c a t i o n   holes  which  a r e  

employed  to  achieve  the  r equ i r ed   p o s i t i o n i n g   between  the  layers   and 

hence  the  f i r s t   and  second  d e f l e c t i o n   coi l   a s s e m b l i e s .  

18.  A  saddle  coi l   for  a  d e f l e c t i o n   co i l   assembly  which  in  u s e  

d e f l e c t s   the  e l e c t r o n   beam  or  beams  of  a  cathode  ray  d isp lay   t ube  

in  one  of  two  o r thogona l   d i r e c t i o n s ,   which  saddle   coi l   comprises  a 

conduct ive   p a t t e r n   on  assembled  i n s u l a t i n g   f i lm  p a r t s ,  

c h a r a c t e r i s e d   in  that   each  saddled  coi l   has  a  p l u r a l i t y   of  l a y e r s  

with  each  layer   being  formed  from  a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  

l a m e l l i f o r m   part   whose  shape  has  been  d i s t o r t e d   such  that  it  i s  

f l a r ed   and  a  second  l a m e l l i f o r m   part   of  i n s u l a t i n g   f i lm  with  g i v e n  

conduct ive   p a t t e r n s   on  each  pa r t ,   the  width  of  each  par t   at  any  

point   being  marg ina l ly   g r e a t e r   than  the  width  of  t h e  c o n d u c t i v e  

p a t t e r n   at  that  po in t ,   the  d i s t a l   ends  of  the  f i r s t   part   b e i n g  

bridged  by  the  second  par t   such  that  the  conduc t ive   p a t t e r n   on  t h e  

second  part  provides   the  requi red   i n t e r - c o n n e c t i o n s   between  ends  o f  

the  conduct ive   p a t t e r n   at  the  d i s t a l   ends  of  the  f i r s t   part  to  form 

an  e l e c t r i c a l   co i l ,   a  p l u r a l i t y   of  layers   being  adhered  to  e ach  

other  to  produce  a  s u b s t a n t i a l l y   r igid  and  s e l f - s u p p o r t i n g   s a d d l e  

coil   with  the  t r a n s v e r s e   limb  and  the  f l a r ed   side  limbs  of  t h e  

f i r s t   par ts   r e s p e c t i v e l y   forming  the  gun  end  and  the  side  members 

of  the  saddle  coi l   wh i l s t   the  second  par t s   form  at  l e a s t   part   o f  

the  screen  end  o f  t h e   saddle  co i l ,   and  with  the  r e q u i r e d  

connec t ions   between  the  var ious   layers   of  said  saddle  c o i l .  

19.  A  saddle  coi l   as  claimed  in  Claim  18,  c h a r a c t e r i s e d   i n  

that   the  d i s t a l   ends  of  said  f i r s t   'U'  shaped  par t   have  p r o j e c t i o n s  

which  are  turned  in  towards  each  other  w h i l s t   said  second  part   i s  

also  'U'  shaped  with  side  limbs  which  are  shor t   r e l a t i v e   to  i t s  

t r a n s v e r s e   limb,  a  po r t ion   of  each  side  limb  of  the  second  p a r t  

ove r l app ing   a  po r t ion   of  a  r e s p e c t i v e   p r o j e c t i o n   on  the  f i r s t   p a r t .  

20.  A  saddle  coi l   as  claimed  in  Claim  18  or  19,  c h a r a c t e r i s e d  



in  that  for  each  layer   the  conduct ive  p a t t e r n   on  the  second  p a r t  
faces  the  conduc t ive   p a t t e r n   at  the  d i s t a l   ends  of  said  part   w i t h  

members  of  the  conduc t ive   p a t t e r n   on  the  second  par t   being  welded 

to  r e s p e c t i v e   members  of  the  conductive  p a t t e r n   on  the  f i r s t   p a r t .  
21.  A  saddle  coi l   as  claimed  in  Claim  18,  19  or  20 ,  

c h a r a c t e r i s e d   in  that   the  i n s u l a t i n g   film  of  said  f i r s t   and  second  

parts   conta in   l o c a t i o n   holes  which  are  al igned  in  said  saddle  c o i l .  

22.  A  d e f l e c t i o n   co i l   assembly  which  in  use  d e f l e c t s   t h e  

e l e c t r o n   beam  or  beams  of  a  cathode  ray  d isp lay   tube  in  one  of  two 

or thogonal   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that  said  d e f l e c t i o n   c o i l  

assembly  comprises  a  f i r s t   and  a  second  saddle  coi l   as  claimed  i n  

Claims  18,  19,  20  or  21,  p o s i t i o n e d   d iagona l ly   oppos i t e   each  o t h e r  

around  an  imaginary  c y l i n d e r   having  a  diameter  which  is  not  l e s s  

than  that  of  the  neck  of  the  cathode  ray  d isp lay   tube  for  which 

said  d e f l e c t i o n   uni t   is  i n t e n d e d .  

23.  A  d e f l e c t i o n   co i l   assembly  as  claimed  in  Claim  22,  

c h a r a c t e r i s e d   in  that   said  assembly  a d d i t i o n a l l y   comprises  a 

conica l   shaped  suppor t   a g a i n s t   the  inner  face  of  which  said  f i r s t  

and  second  saddle  co i l s   are  mounted.  

24.  A  d e f l e c t i o n   co i l   assembly  as  claimed  in  Claim  22  or  23 

when  dependent  on  Claim  21,  c h a r a c t e r i s e d   in  that  the  f i r s t   and 

second  saddle  co i l s   are  p o s i t i o n e d   with  the  aid  of  said  l o c a t i o n  

h o l e s .  

25.  An  e l e c t r o m a g n e t i c   d e f l e c t i o n   unit  comprising  f i r s t   and 

second  d e f l e c t i o n   coi l   a ssembl ies   which  in  use  d e f l e c t s   t h e  

e l ec t ron   beam  or  beams  of  a  cathode  ray  d isp lay   tube  in  r e s p e c t i v e  

or thogonal   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that  said  d e f l e c t i o n   u n i t  

comprises  a  f i r s t   pair   of  saddle  coi ls   each  as  claimed  in  Claim  18,  

19,  20  or  21  forming  the  f i r s t   d e f l e c t i o n   coi l   assembly  which  c o i l s  

are  p o s i t i o n e d   d i a g o n a l l y   oppos i te   each  other  around  an  i m a g i n a r y  

cy l inde r   having  a  d iameter   which  is  not  less  than  that   of  the  neck  

of  the  cathode  ray  d i s p l a y   tube  for  which  said  d e f l e c t i o n   uni t   i s  

intended  with  a  second  pair   of  saddle  coi ls   each  as  claimed  i n  

Claim  18,  19,  20  or  21  forming  the  second  d e f l e c t i o n   coi l   a s sembly  

which  co i l s   are  p o s i t i o n e d   d iagona l ly   opposi te   each  other  o u t s i d e  



and  at  90°  to  said  f i r s t   pa i r   of  saddle  co i l s ,   and  a  magnetic  c o r e  

around  the  pair   of  saddle   c o i l s .  

26.  A  d e f l e c t i o n   un i t   as  claimed  in  Claim  25,  c h a r a c t e r i s e d  

in  tha t   said  un i t   a d d i t i o n a l l y   comprises  a  con ica l   shaped  s u p p o r t ,  

the  f i r s t   pair   of  saddle  co i l s   being  mounted  a g a i n s t   the  inner  f a c e  

of  said  support   wh i l s t   the  second  pair   of  saddle  c o i l s   are  mounted 

a g a i n s t   the  outer   face  of  said  s u p p o r t .  
27.  A  d e f l e c t i o n   uni t   as  claimed  in  Claim  26,  c h a r a c t e r i s e d  

in  that   said  support   is  provided  with  loca t ing   pins  on  at  l e a s t   one 

of  i t s   faces  which  engage  with  cor responding   l o c a t i o n   holes  formed 

in  the  r e s p e c t i v e   pair   of  saddle  c o i l s .  

28.  A  d e f l e c t i o n   uni t   as  claimed  in  Claim  25,  c h a r a c t e r i s e d  

in  tha t   said  f i r s t   and  second  pa i rs   of  saddle  co i l s   are  bonded  to  

each  o t h e r .  

2 9 .  A   d e f l e c t i o n   uni t   as  claimed  in  Claim  28,  c h a r a c t e r i s e d  

in  that   c o r r e c t   p o s i t i o n i n g   of  said  f i r s t   and  second  pa i r s   o f  

saddle   co i l s   is  ensured  by  the  r e g i s t r a t i o n   of  l o c a t i o n   holes   i n  

said  saddle  c o i l s .  

30.  An  e l e c t r o m a g n e t i c   d e f l e c t i o n   unit   compris ing   f i r s t   and 

second  d e f l e c t i o n   coi l   a s sembl ies   which  in  use  d e f l e c t s   t h e  

e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i sp lay   tube  in  r e s p e c t i v e  

o r thogona l   d i r e c t i o n s ,   c h a r a c t e r i s e d   in  that  said  d e f l e c t i o n   u n i t  

comprises   a  pair   of  saddle  co i l s   each  as  claimed  in  Claim  18,  19,  

20  or  21  forming  the  f i r s t   d e f l e c t i o n   coil   assembly  which  co i l s   a r e  

p o s i t i o n e d   d i a g o n a l l y   oppos i t e   each  other  around  an  i m a g i n a r y  

c y l i n d e r   having  a  d iameter   which  is  not  less  than  tha t   of  t h e  

c a t h o d e  r a y  d i s p l a y   tube  for  which,  said  d e f l e c t i o n   un i t   i s  

i n t ended ,   and  a  second  d e f l e c t i o n   coi l   assembly  t o r o i d a l l y   wound 

about  a  magnetic  core  mounted  on  the  f i r s t   d e f l e c t i o n   coi l   assembly  

with  the  f i r s t   d e f l e c t i o n   coi l   assembly  being  p o s i t i o n e d   at  90°  t o  

the  second  d e f l e c t i o n   coi l   a s s e m b l y .  

31.  A  d e f l e c t i o n   uni t   as  claimed  in  Claim  30,  c h a r a c t e r i s e d  

in  tha t   said  d e f l e c t i o n   uni t   a d d i t i o n a l l y   comprises  a  c o n i c a l  

shaped  support   with  the  saddle  co i l s   mounted  a g a i n s t   the  inner  f a c e  

of  the  support   and  the  wound  magnetic  core  mounted  a g a i n s t   t h e  



outer   face  of  the  s u p p o r t .  
32.  A  d e f l e c t i o n   unit   as  claimed  in  Claim  30,  c h a r a c t e r i s e d  

in  that   said  f i r s t   d e f l e c t i o n   coi l   assembly  is  bonded  to  said  wound 

magnetic  c o r e .  

33.  An  e l e c t r o m a g n e t i c   d e f l e c t i o n   unit   comprising  f i r s t   and 

second  d e f l e c t i o n   coil   assembl ies   which  in  use  r e s p e c t i v e l y   d e f l e c t  

the  e l e c t r o n   beam  or  beams  of  a  cathode  ray  d i sp lay   tube  i n  

r e s p e c t i v e   o r thogona l   d i r e c t i o n s ,   said  f i r s t   and  second  d e f l e c t i o n  

coi l   a s sembl i e s   r e s p e c t i v e l y   comprising  a  f i r s t   and  second  pair   of  

saddle  co i l s   with  each  saddle  coi l   being  formed  by  a  c o n d u c t i v e  

p a t t e r n   on  assembled  i n s u l a t i n g   film  pa r t s ,   c h a r a c t e r i s e d   in  t h a t  

each  saddle   coi l   has  a  p l u r a l i t y   of  layers   with  each  layer  of  e a c h  

saddle  coi l   being  formed  from  a  f i r s t   s u b s t a n t i a l l y   'U'  shaped  

l a m e l l i f o r m   part   whose  shape  has  been  d i s t o r t e d   such  that  i t   i s  

f l a r ed   and  a  second  l ame l l i fo rm  part   from  i n s u l a t i n g   f i l m  w i t h  

given  conduc t ive   p a t t e r n s   on  each  par t ,   the  f i r s t   and  second  p a r t s  
for  one  of  the  f i r s t   pair   of  saddle  co i l s   having  s u b s t a n t i a l l y   t h e  

same  shape  as  the  r e s p e c t i v e   f i r s t   and  second  par ts   for  the  o t h e r  

of  the  said  f i r s t   pair   whi l s t   the  f i r s t   and  second  par ts   for  one  of  

the  second  pair   of  saddle  co i l s   have  s u b s t a n t i a l l y   the  same  shape  

as  the  r e s p e c t i v e   f i r s t   and  second  parts   of  the  other  of  the  s a i d  

second  pa i r ,   the  d i s t a l   ends  of  the  f i r s t   part   being  bridged  by  t h e  

second  part   so  that  the  t r ansve r se   limb  and  the  f l a red   side  l imbs  

of  the  f i r s t   part   r e s p e c t i v e l y   form  the  gun  end  and  the  s i d e  

members  of  the  layer  for  the  saddle  coi l   whi l s t   the  second  p a r t  

forms  at  l e a s t   part  of  the  screen  end  of  the  layer  for  the  s a d d l e  

c o i l ,   the  conduct ive   pa t t e rn   on  the  s e c o n d  p a r t   p rovid ing   t h e  

r e q u i r e d   i n t e r - c o n n e c t i o n s   between  ends  of  the  conduct ive   p a t t e r n  

at  the  d i s t a l   ends  of  the  f i r s t   part   to  form  an  e l e c t r i c a l   c o i l ,  

s u c c e s s i v e   l ayers   for  each  of  the  pair   of  the  f i r s t   pair   of  s a d d l e  

co i l s   being  d i a m e t r i c a l l y   oppos i te   each  o ther ,   wh i l s t   s u c c e s s i v e  

l aye r s   for  each  of  the  pair  of  the  second  pair   of  saddle  co i l s   a r e  

d i a m e t r i c a l l y   oppos i te   each  other   with  the  r e s p e c t i v e   l ayers   of  t h e  

f i r s t   pa i r   of  saddle  coi ls   being  p o s i t i o n e d   r o t a t i o n a l l y   at  90°  i n  

r e l a t i o n   to  the  r e s p e c t i v e   layers   of  the  second  pair   of  s a d d l e  



c o i l s   and  with  the  l ayers   of  the  f i r s t   pa i r   of  saddle  c o i l s  

i n t e r l e a v i n g   the  l ayers   of  the  second  pair   o f  s a d d l e   c o i l s ,   t h e  

l ayers   from  the  f i r s t   and  second  pa i rs   of  saddle  co i l s   b e i n g  
adhered  to  each  o ther   to  form  a  s u b s t a n t i a l l y   r ig id   and  

s e l f - s u p p o r t i n g   assembly,   the  requi red   e l e c t r i c a l   c o n n e c t i o n s   b e i n g  

p resen t   between  l ayers   of  each  pair   of  saddle  co i l s   and  between  t h e  

co i l s   of  each  pair   of  saddle  co i l s   to  form  the  f i r s t   and  s e c o n d  

d e f l e c t i o n   coi l   a s sembl i e s ,   whi l s t   a  magnetic  core  su r rounds   t h e  

assembly  of  pa i r s   of  saddle  coi ls   to  form  said  e l e c t r o m a g n e t i c  
d e f l e c t i o n   u n i t .  

34.  A  d e f l e c t i o n   uni t   as  claimed  in  Claim  38,  c h a r a c t e r i s e d  

in  that  each  saddle  coi l   is  provided  with  l o c a t i o n   holes  by  means 
of  which  the  r equ i red   p o s i t i o n i n g   of  said  f i r s t   and  s econd  

d e f l e c t i o n   coi l   a ssembl ies   is  a c h i e v e d .  
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