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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  deflection  system  s 
for  a  cathode-ray  tube,  particularly  to  a  deflection  sys- 
tem  for  enabling  a  decrease  of  ringing. 

According  to  conventional  devices  of  this  type,  as 
described  in  Japanese  Patent  Laid  Open  No.  34549/83, 
first  and  second  resistors  are  respectively  connected  10 
between  a  central  connection  point  of  a  deflecting  coil 
wound  in  a  toroidal  fashion  around  a  core  between  wind- 
ing  start  and  end  points  of  the  coil,  and  the  resonance 
of  a  resonance  circuit  formed  by  a  deflection  system  and 
a  floating  capacity  induced  between  lines  of  winding  lay-  15 
ers  of  the  toroidally  wound  deflecting  coil  is  damped  to 
reduce  ringing  which  causes  light  and  dark  stripes  in  a 
reproduced  image  reproduced  on  a  cathode-ray  tube  si- 
multaneously  with  the  above  resonance. 

Referring  to  Fig.  1  ,  there  is  illustrated  a  conventional  20 
winding  method  for  a  conventional  vertical  deflecting 
coil,  as  is  disclosed  in  US-A-4  511  871  ,  in  which  the  or- 
dinate  represents  the  number  of  each  winding  layer, 
while  the  abscissa  represents  the  angle  6  of  each  wind- 
ing.  In  the  figure,  0   represents  a  first  layer,  ©a  second  25 
layer,  ...  and  ©a  fifth  layer.  A  vertical  axis  6  extends 
through  the  center  of  the  vertical  deflecting  coil.  Accord- 
ing  to  the  winding  method  shown  in  Fig.  1  ,  the  winding 
for  layer(j)starts  from  a  winding  start  point  10  at  a  -70° 
point  and  ends  at  +70°  point  with  return  being  made  to  30 
the  -70°  point  using  a  return  line  1  2  (indicated  by  a  dot- 
ted  line).  The  second-layer  ©winding  starts  from  the 
-70°  point  and  ends  at  the  +70°  point  with  a  return  being 
made  to  a  -50°  point.  Then  a  third-layer©winding  starts 
from  the  -50°  point  and  ends  at  the  +50°  point,  with  re-  35 
turn  being  made  to  the  -50°  point.  The  fourth-layer® 
winding  also  starts  from  the  -50°  point  and  ends  at  the 
+50°  point  with  return  being  made  to  a  -30°  point;  and 
a  fifth-layer©winding  starts  from  the  -30  point  and  ends 
at  a  winding  end  point  14  at  a  +30°  point.  Thus,  in  the  40 
winding  method  shown  in  Fig.  1,  all  the  winding  layers 
are  approximately  symmetric  with  respect  to  the  vertical 
axis  6. 

Fig.  2  illustrates  the  distribution  of  induced  voltages 
from  a  horizontal  deflecting  coil  relative  to  the  vertical  45 
deflecting  coil  wound  according  to  the  winding  method 
shown  in  Fig.  1  .  In  Fig.  2,  a  normalized  induced  voltage 
distribution  curve  of  the  first  and  second  layers(j)and© 
exhibits  an  increase  from  0  at  the  -70°  point  with  respect 
to  the  vertical  axis  6  and  reaches  a  maximum  at  the  0°  so 
point,  and  after  passing  the  0°  point,  exhibits  a  decrease 
until  becoming  0  at  +70°  point.  The  reason  why  a 
change  is  made  from  increase  to  decrease  at  the  0° 
point  is  because  the  voltage  induced  in  the  coil  of  a  small 
number  of  windings  is  inverted  in  polarity  between  pos-  55 
itive  and  negative  sides  of  angle  6  with  respect  to  0°  as 
a  boundary.  An  induced  voltage  distribution  of  the  third 
and  fourth  layers  ©and  ©increases  from  0  at  the  -50° 

point  and  reaches  a  maximum  at  the  0°  point,  then  after 
passing  the  0°  point,  it  decreases  until  it  becomes  0  at 
the  +50°  point.  The  induced  voltage  distribution  of  the 
fifth  layer©increases  from  0  at  the  -30°  point  and  reach- 
es  a  maximum  at  the  0°  point,  then  after  passing  the  0° 
point,  it  decreases  until  it  becomes  0  at  the  +30°  point. 

In  Fig.  2,  the  induced  voltage  at  the  winding  start 
point  of  the  coil  is  assumed  to  be  0  and  differences  are 
developed  in  the  following  relation  among  the  induced 
voltage  of  the  first  and  second  layers,  induced  voltage 
of  the  third  and  fourth  layers,  and  induced  voltage  of  the 
fifth  layer:  (1  st  and  2nd  layer  induced  voltage)  >  (3rd  and 
4th  layer  induced  voltage)  >  (5th  layer  induced  voltage). 
This  relation  is  valid  on  the  condition  that  the  winding 
pitch  (rad/turn)  is  constant  and  that  all  the  winding  layers 
are  approximately  symmetric  with  respect  to  the  vertical 
axis  6. 

In  the  winding  method  shown  in  Fig.  1,  as  men- 
tioned  above,  there  is  developed  a  voltage  difference  of 
[(1st  and  2nd  layer  induced  voltage)  -  (3rd  and  4th  layer 
induced  voltage)],  i.e.,  an  inter-layer  voltage  difference 
8. 

On  the  other  hand,  Fig.  3  is  an  electrical  equivalent 
circuit  diagram  of  a  deflection  system  related  to  a  ringing 
phenomenon  which  ringing  is  generated  in  the  deflec- 
tion  system.  In  Fig.  3,  there  is  shown  a  deflection  system 
1  including  a  horizontal  deflection  coil  2  supplied  with 
power  from  a  horizontal  deflection  circuit  2'  and  a  verti- 
cal  deflection  coil  3  magnetically  coupled  with  the  hori- 
zontal  deflection  coil.  Only  half  of  the  upper  and  lower 
portions  of  the  vertical  deflection  coil  is  illustrated  in  Fig. 
3,  and  a  connection  circuit  to  a  vertical  deflection  circuit 
is  omitted  because  it  has  nothing  to  do  with  the  occur- 
rence  of  ringing.  The  vertical  deflection  coil  3  is  divided 
into  a  negative-side  coil  3a  and  a  positive-side  coil  3b, 
with  angle  6,  on  both  sides  of  the  vertical  axis  6.  The 
coils  3a  and  3b  are  magnetically  coupled  to  the  horizon- 
tal  deflection  coil  2  (supplied  with  electric  power  from 
the  horizontal  deflection  circuit  2')  so  as  to  be  opposite 
in  polarity  to  each  other.  Since  the  winding  layers  of  the 
vertical  deflecting  coil  3  are  stacked  successively,  an  in- 
ter-layer  floating  capacity  9  is  present  between  adjacent 
winding  layers.  Between  the  winding  layers  which  are 
different  in  winding  start  angle  from  each  other,  there 
occurs  the  inter-layer  potential  difference  8  correspond- 
ing  to  only  an  induced  voltage  which  varies  in  such  an- 
gular  range.  Consequently,  a  voltage  corresponding  to 
the  inter-layer  potential  difference  8  is  developed  rela- 
tive  to  the  inter-layer  floating  capacity  9  developed  be- 
tween  adjacent  winding  layers  of  the  vertical  deflecting 
coil  3,  thus  causing  resonance,  and  hence  the  occur- 
rence  of  ringing. 

As  to  the  ringing  phenomenon  generated  in  the  de- 
flection  system,  ringing  caused  by  the  inter-layerfloating 
capacity  9  of  the  vertical  deflection  coil  is  more  predom- 
inant  than  ringing  caused  by  an  inter-line  floating  capac- 
ity  of  the  winding  layers.  Heretofore,  no  consideration 
has  been  given  to  decreasing  the  ringing  caused  by  the 
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inter-layer  floating  capacity  9. 
Additionally  a  satisfactory  ringing  diminishing  effect  is 
not  obtained  in  the  case  of  a  high  horizontal  deflection 
frequency.  In  the  prior  art,  moreover,  since  a  damping 
resistor  is  used,  the  working  efficiency  is  poor  and  the 
manufacturing  cost  increases. 

US-A-2  926  273  discloses  a  deflection  system  for  a 
cathode-ray  tube  comprising  an  asymmetrically  dis- 
posed  layer  of  the  vertical  deflection  coil  with  respect  to 
the  vertical  axis. 

SUMMARY  OF  THE  INVENTION 

It  is  the  object  of  the  present  invention  to  provide  a 
deflection  system  for  reducing  an  inter-layer  potential 
difference  of  the  voltage  induced'in  a  vertical  deflection 
coil  by  a  horizontal  deflection  magnetic  field,  and  there- 
by  diminish  ringing  without  using  a  damping  resistor. 

This  object  is  met  by  the  invention  as  set  out  in  claim 
1. 

By  the  formation  of  winding  layers  which  are  asym- 
metric  with  respect  to  the  axis  of  symmetry  or  by  the 
formation  of  a  winding  layer  which  has  a  hollow  portion 
not  containing  the  axis  of  symmetry,  there  can  be  real- 
ized  a  winding  distribution  which  diminishes  an  inter-lay- 
er  potential  difference  of  voltage  induced  in  the  vertical 
deflection  coil  by  a  horizontal  deflection  magnetic  field 
of  high  frequency,  whereby  the  resonance  caused  by  an 
inter-layer  floating  capacity  can  be  prevented  and  there- 
with  obtain  a  reduction  of  ringing. 

These  and  further  objects,  features  and  advantages 
of  the  present  invention  will  become  more  obvious  from 
the  following  description  when  taken  in  connection  with 
the  accompanying  drawings  which  show  for  purposes 
of  illustration  only,  several  embodiments  in  accordance 
with  the  present  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  explanatory  view  of  a  conventional  wind- 
ing  method; 
Fig.  2  is  an  explanatory  view  of  induced  voltages  in 
the  conventional  winding  method; 
Fig.  3  is  an  electrical  equivalent  circuit  diagram  of 
the  deflection  system; 
Fig.  4  illustrates  a  deflection  system  according  to 
an  embodiment  of  the  present  invention,  in  which 
(a)  is  a  perspective  view,  (b)  is  a  front  view  of  a  prin- 
cipal  portion  and  (c)  is  an  explanatory  view  of  a 
winding  method  thereof; 
Fig.  5  is  an  explanatory  view  of  a  winding  density 
distribution  based  on  the  winding  method  of  Fig.  4 
(c); 
Fig.  6  is  an  explanatory  view  of  induced  voltages  in 
the  embodiment  of  Fig.  4(c); 
Fig.  7  is  an  explanatory  view  of  a  winding  method 
in  accordance  with  another  embodiment  of  the 
present  invention; 

Fig.  8  is  an  explanatory  view  of  a  winding  density 
distribution  based  on  the  winding  method  of  Fig.  7; 
Fig.  9  is  an  explanatory  view  of  induced  voltages  in 
the  embodiment  of  Fig.  7; 

5  Fig.  1  0  is  an  explanatory  view  of  a  winding  method 
in  accordance  with  a  further  embodiment  of  the 
present  invention;  and 
Fig.  11  is  an  explanatory  view  of  induced  voltages 
in  the  embodiment  of  Fig.  10. 

10 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  4  illustrates  an  embodiment  of  the  present  in- 
15  vention,  in  which  Fig.  4(a)  is  a  perspective  view,  Fig.  4 

(b)  is  a  front  view  of  a  principal  portion  and  Fig.  4(c)  is 
an  explanatory  view  of  a  winding  method.  In  these  fig- 
ures,  there  is  shown  a  deflection  system  1  for  a  cathode 
ray  tube  16  (shown  in  dashed  line),  a  horizontal  deflec- 

20  tion  coil  2  and  a  vertical  deflection  coil  3,  a  magnetic 
core  4  formed  of  a  magnetic  material,  and  a  separator 
5  formed  of  an  insulating  material.  The  vertical  axis  6 
passes  through  the  center  of  the  vertical  deflection  coil 
3.  There  is  also  shown  a  winding  start  position  10,  a 

25  winding  return  line  12,  and  a  winding  end  position  14. 
As  shown  in  Fig.  4(a),  the  deflection  system  1  in- 

cludes  the  horizontal  deflection  coil  2  which  is  in  the 
shape  of  a  saddle,  the  vertical  deflection  coil  3  which  is 
wound  in  a  toroidal  form  on  the  magnetic  core  4,  and 

30  the  separator  5.  When  the  angle  to  the  vertical  axis  6  is 
6  as  shown  in  Fig.  4(b),  the  winding  method  for  the  ver- 
tical  deflection  coil  3  is  set  as  shown  in  Fig.  4(c). 

In  Fig.  4(c),CDrepresents  a  first  winding  layer  of  the 
deflection  coil,  ©represents  a  second  winding  layer,  ... 

35  and©represents  a  sixth  winding  layer.  The  first  winding 
layer  starts  from  the  vertical  axis  6  and  ends  at  a  +70° 
point  and  then  shifts  by  way  of  return  line  12  to  a  -70° 
point.  The  second  layer  starts  from  the  -70°  point  and 
ends  at  the  +70°  point  with  return  being  made  to  the  -70° 

40  point.  The  third  layer  starts  from  the  -70°  point  and  ends 
at  a  +50°  point  with  return  being  made  to  a  -50°  point. 
The  fourth  layer  starts  from  the  -50°  point  and  ends  at 
the  +50°  point  with  return  being  made  to  the  -50°  point. 
The  fifth  layer  starts  from  the  -50°  point  and  ends  at  a 

45  +30°  point  with  return  being  made  to  a  -30°  point,  and 
the  sixth  layer  starts  from  the  -30°  point  and  ends  at  a 
0°  point,  i.e.,  the  vertical  axis  6.  In  the  vertical  deflection 
coil  3  which  is  wound  on  the  magnetic  core  4,  the  wind- 
ing  layers  are  stacked  or  superimposed  on  the  core  4 

so  successively  in  the  order  of  the  winding.  A  winding  den- 
sity  distribution  (turn/0)  in  the  entire  vertical  deflection 
coil  of  Fig.  4(c)  which  influences  the  shape  of  a  magnetic 
field  created  and  the  performance  of  the  deflecting  sys- 
tem  1  is  symmetric  with  respect  to  the  vertical  axis  6,  as 

55  shown  in  Fig.  5. 
As  described  above,  a  winding  layer  asymmetric 

relative  to  the  vertical  axis  6  is  formed,  and  a  winding 
end  position  of  this  winding  layer  and  a  winding  start 
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position  of  the  next  winding  layer  are  symmetric  with  re- 
spect  to  the  vertical  axis  6.  This  symmetric  relation  is 
expressed  as  follows: 

92,  i  =  -91,i+1  (1) 

where, 

62,  i:  winding  end  angle  of  the  ith  layer, 
61  ,  i+1  :  winding  start  angle  of  the  i+1th  layer. 

On  the  other  hand,  the  voltage,  Ei,  induced  in  the 
ith  layer  of  the  vertical  deflection  coil  by  a  horizontal  de- 
flection  magnetic  field  can  be  approximated  by  the  fol- 
lowing  equation  because  the  interlinkage  magnetic  flux 
density  of  the  horizontal  deflection  magnetic  field  for  one 
turn  of  coil  positioned  at  the  angle  6  is  substantially  pro- 
portional  to  sin  6: 

Ei  =  Er  i  -  J91  j  K1  •  ni  (6)  •  sin  6  d  6 

=  Er  i  +  K2  (cos  6  -  cos  61,  i)  (2) 

where, 

E-,,  i  :  winding  start  potential  of  the  ith  layer, 
ni(6)  :  winding  density  distribution  of  the  ith  layer 

(turn/rad), 
K1  :  constant, 
K2  :  constant  (constant  winding  pitch  without  hol- 

low  portion), 
61  ,  i  :  winding  start  angle  of  the  ith  layer. 

Fig.  6  illustrates  a  distribution  of  normalized  values 
obtained  by  dividing  induced  voltages  in  the  vertical  de- 
flection  coil  by  K2.  If  the  induced  voltage  at  the  start  of 
winding  in  the  normalized  induced  voltage  distribution 
curve  in  Fig.  6  is  0,  the  induced  voltage  of  the  first  layer 
decreases  from  0  because  a  winding  starts  from  the  ver- 
tical  axis  6  and  becomes  minimum  (-0.66)  at  a  +70° 
point  with  return  being  made  to  a  -70°  point.  The  induced 
voltage  of  the  second  layer  increases  from  the  -70°  point 
and  becomes  a  maximum  (0)  at  a  0°  point,  and  after 
passing  the  0°  point,  it  decreases  until  reaching  a  min- 
imum  (-0.66)  at  the  +70°  point  with  return  being  made 
to  -70°  point.  The  induced  voltage  of  the  third  layer  in- 
creases  from  the  -70°  point  and  becomes  the  maximum 
(0)  at  the  0°  point,  then  after  passing  the  0°  point,  it  de- 
creases  until  reaching  a  minimum  (-0.36)  at  a  +50°  point 
and  return  being  made  to  a  -50°  point.  The  induced  volt- 
age  of  the  fourth  layer  increases  from  the  -50°  point  and 
becomes  the  maximum  (0)  at  the  0°  point,  and  after 
passing  the  0°  point,  it  decreases  until  reaching  the  min- 
imum  (-0.36)  at  the  +50°  point  with  return  being  made 
to  a  -50°  point.  The  induced  voltage  of  the  fifth  layer  in- 

creases  from  the  -50°  point  and  becomes  the  maximum 
(0)  at  the  0°  point,  and  after  passing  the  0°  point,  it  de- 
creases  until  reaching  a  minimum  (-0.1  3)  at  a  +30°  point 
with  return  being  made  to  a  -30°  point.  The  induced  volt- 

5  age  of  the  sixth  layer  increases  from  the  -30°  point  and 
becomes  the  maximum  the  (0)  at  the  0°  point.  Thus,  the 
induced  voltage  curves  of  the  winding  layers  overlap 
each  other  as  a  single  curve,  as  shown  in  Fig.  6,  and 
the  inter-layer  potential  difference  8  is  0.  Therefore,  res- 

10  onance  does  not  occur,  even  in  the  presence  of  an  inter- 
layer  floating  capacity  9,  whereby  ringing  can  be  dimin- 
ished. 

Another  embodiment  of  the  present  invention  is  il- 
lustrated  in  Fig.  7,  which  is  an  explanatory  view  of  a 

is  winding  method  for  the  vertical  deflection  coil  3.  In  Fig. 
7,  hollow  portion  feed  line  1  3  connects  winding  portions 
of  the  layer  delimiting  a  hollow  portion  11  of  the  winding 
layer.  The  entire  vertical  deflecting  coil  in  this  embodi- 
ment  is  formed  so  that  a  winding  density  distribution  is 

20  symmetric  with  respect  to  a  vertical  line  (6  =  0°),  and 
with  the  hollow  portion  11  being  formed,  as  shown  in  Fig. 
8.  According  to  the  winding  method  of  this  embodiment, 
as  shown  in  Fig.  7,  the  first  layer  starts  from  a  -40°  point 
with  respect  to  the  vertical  axis  6  and  ends  at  a  +70° 

25  point  with  return  being  made  to  a  -70°  point.  The  second 
layer  starts  from  the  -70°  point,  passes  the  0°  point  and 
ends  at  the  +70°  point  with  return  being  made  to  the  -70° 
point.  The  third  layer  starts  from  the  -70°  point  and  ends 
at  a  +60°  point  with  return  being  made  to  a  -60°  point. 

30  The  fourth  layer  starts  from  the  -60°  point  and  ends  at 
a  +60°  point  with  return  being  made  to  the  -60°  point. 
The  fifth  layer  includes  a  winding  portion  starting  from 
the  -60°  point  and  ending  at  a  -10°  point,  which  portion 
is  connected  by  the  hollow  portion  feed  line  1  3  to  a  +1  0° 

35  point  so  that  a  hollow  portion  is  provided  from  the  -1  0° 
point  to  the  +1  0°  point.  Then  another  winding  portion  of 
the  fifth  layer  starts  from  the  +10°  point  and  ends  at  the 
+50°  point  with  return  being  made  to  a  -50°  point.  The 
sixth  layer  includes  a  winding  portion  starting  from  the 

40  -50°  point  and  ending  at  a  -20°  point  which  is  then  fed 
up  to  a  +20°  point  so  that  a  hollow  portion  is  provided 
from  the  -20°  point  to  a  +20°  point  with  another  winding 
portion  of  the  sixth  layer  starting  from  the  +20°  point  and 
ending  at  a  +40°  point.  Thus,  a  winding  end  position  of 

45  one  winding  layer  and  a  winding  start  position  of  the  next 
winding  layer  are  approximately  symmetric  with  respect 
to  the  vertical  axis  and  the  first,  third,  fifth  and  sixth  wind- 
ing  layers  are  asymmetric  with  respect  to  the  vertical  ax- 
is  6. 

so  Fig.  9  shows  a  distribution  of  normalized  values  ob- 
tained  by  dividing  induced  voltages  Ei  by  K2,  shown  in 
the  foregoing  equation  (2),  for  the  winding  of  Fig.  7.  Ac- 
cording  to  a  distribution  curve  of  the  normalized  induced 
voltages  shown  in  Fig.  9,  if  the  induced  voltage  at  the 

55  start  of  winding  is  0,  the  induced  voltage  of  the  first  layer 
increases  from  0  at  a  -40°  point  with  respect  to  the  ver- 
tical  axis  and  becomes  a  maximum  at  a  0°  point,  and 
after  passing  the  0°  point,  it  decreases  and  becomes 

4 
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minimum  at  a  +70°  point  with  return  being  made  to  a 
-70°  point.  The  induced  voltage  of  the  second  layer  in- 
creases  from  the  -70°  point  and  becomes  a  maximum 
at  the  0°  point,  and  after  passing  the  0°  point,  it  decreas- 
es  and  becomes  a  maximum  at  +70°  point.  The  induced 
voltage  of  the  third  layer  increases  from  the  -70°  point 
and  becomes  a  maximum  at  the  0°  point  and  after  pass- 
ing  the  0°  point,  it  decreases  and  becomes  a  minimum 
at  a  +60°  point.  The  induced  voltage  of  the  fourth  layer 
increases  from  the  -60°  point  and  becomes  a  maximum 
at  the  0°  point,  and  after  passing  the  0°  point,  it  decreas- 
es  and  becomes  a  minimum  at  the  +60°  point.  The  in- 
duced  voltage  of  the  fifth  layer  increases  from  the  -60° 
point  and  becomes  a  maximum  at  a  -10°  point  and  the 
voltage  is  maintained  up  to  the  +10°  point,  from  which 
point  it  decreases,  and  becomes  a  minimum  at  a  +50° 
point.  The  induced  voltage  of  the  sixth  layer  increases 
from  a  -50°  point  and  becomes  maximum  at  a  -20°  point, 
and  the  voltage  is  maintained  up  to  a  +20°  point,  from 
which  point  it  decreases,  and  becomes  a  minimum  at  a 
+40°  point.  As  shown  in  Fig.  9,  the  inter-layer  potential 
difference  becomes  0°  and  resonance  does  not  occur, 
even  in  the  presence  of  the  inter-layer  floating  capacity 
as  9  shown  in  Fig.  3,  so  it  is  possible  to  diminish  ringing. 

A  further  embodiment  of  the  present  invention  is  il- 
lustrated  in  Fig.  10,  which  is  an  explanatory  view  of  an- 
other  winding  method  for  the  vertical  deflection  coil  3.  In 
the  figure,  the  first  winding  layer  includes  a  portion  start- 
ing  from  a  -70°  point  with  respect  to  the  vertical  axis  6 
and  ending  at  a  -65.3°  point  which  winding  portion  is 
then  fed  from  the  -65.3°  point  up  to  a  -50°  point  so  as 
to  provide  a  hollow  portion  between  the  points  -65.3° 
and  -50°.  Another  winding  portion  of  the  first  layer  starts 
from  the  -50°  point  and  ends  at  a  +50°  point,  which  wind- 
ing  portion  is  then  fed  from  the  +50°  point  up  to  a  +65.3° 
point  so  that  a  hollow  portion  is  provided  between  the 
points  +50°  and  +65.3.  A  further  winding  portion  of  the 
first  layer  starts  from  +65.3  point  and  ends  at  a  +70° 
point  return  being  made  to  -70°  point.  The  second  layer 
is  wound  in  the  same  way  as  in  the  first  layer.  The  third 
layer  includes  portion  starting  from  the  -65.3°  point  and 
ending  at  a  -44.2°  point,  which  winding  portion  is  fed 
from  the  -44.2°  point  to  a  -30°  point  so  that  a  hollow  por- 
tion  is  provided  between  the  points  -44.2°  and  -30°.  An- 
other  winding  portion  of  the  third  layer  starts  from  the  - 
30°  point  and  ends  at  a  +30°  point,  which  portion  is  then 
fed  from  the  +30°  point  to  the  +44.2  point  so  that  a  hollow 
portion  is  provided  between  the  points  +30°  and  +44.2°. 
A  further  winding  portion  of  the  third  layer  starts  from  a 
+44.2°  point  and  ends  at  a  +65.3°  point  with  return  being 
made  to  the  -65.3°  point.  The  fourth  layer  includes  a 
winding  portion  starting  from  the  -65.3°  point  and  ending 
at  a  -55.5°  point,  which  portion  is  fed  from  the  -55.5° 
point  to  a  -44.2°  point  so  that  a  hollow  portion  is  provided 
between  the  points  -55.5°  -and  -44.2°.  Another  winding 
portion  of  the  fourth  layer  starts  from  the  -44.2°  point 
and  ends  at  +44.2°  point,  which  portion  is  fed  from  the 
+44.2°  point  to  the  +55.5°  point  so  that  a  hollow  portion 

is  provided  between  the  points  +44.2°  and  +55'.  5°.  A 
further  winding  portion  of  the  fourth  layer  starts  from  the 
+55.5°  point  and  ends  at  a  +65.3°  point  with  return  being 
made  to  the  -55.5°  point.  The  fifth  layer  starts  from  the 

5  -55.5°  point  and  ends  at  the  +55.5°  point. 
In  the  entirety  of  the  vertical  deflection  coil  in  this 

embodiment  of  Fig.  10,  the  winding  density  distribution 
is  symmetric  with  respect  to  the  vertical  axis  6,  in  a  man- 
ner  as  shown  in  Fig.  2.  According  to  the  winding  method 

10  of  this  embodiment,  the  winding  layers  are  weighted  in 
induced  voltage  so  that  the  winding  layers  are  of  the 
same  potential  in  the-vicinity  of  0°  as  6,  to  keep  the  bal- 
ance  of  turns.  To  this  end,  the  winding  density  distribu- 
tion  is  characterized  by  at  least  one  winding  layer  having 

is  a  hollow  portion  formed  in  a  position  not  containing  the 
vertical  axis  6.  As  a  result,  normalized  values  obtained 
by  dividing  the  induced  voltage  Ei  by  K2,  shown  in  the 
foregoing  equation  (2),  are  distributed  as  shown  in  Fig. 
11  .  In  the  distribution  curve  of  normalized  induced  volt- 

20  ages  shown  in  Fig.  1  1  ,  if  the  induced  voltage  at  the  start 
of  winding  is  assumed  to  be  0,  since  the  winding  starts 
from  the  -70°  point  with  respect  to  the  vertical  axis  6,  the 
induced  voltage  of  the  first  layer  increases  from  0  at  the 
-70°  point  and  becomes  0.08  at  -65.3°  and  then  the  volt- 

25  age  remains  as  it  is  up  to  the  -50°  point.  The  voltage 
then  increases  from  the  -50°  point  and  becomes  a  max- 
imum  (0.43)  at  the  0°  point  and  after  passing  the  0° 
point,  it  decreases.  Then  at  the  +50°  point,  the  voltage 
becomes  0.08,  and  from  the  +50°  point  to  the  +65.3 

30  point,  the  voltage  remains  as  it  is  since  a  hollow  portion 
is  provided  between  the  two  points.  Then  from  +65.3° 
point,  the  voltage  decreases  and  becomes  a  minimum 
(0)  at  the  +70°  point.  The  induced  voltage  curve  of  the 
second  layer  is  the  same  as  that  of  the  first  layer. 

35  The  induced  voltage  of  the  third  layer  increases 
from  the  -65.3°  point  and  becomes  0.30  at  the  -44.2° 
point.  Then  from  the  -44.2°  point  to  the  -30°  point,  the 
voltage  does  not  change  since  a  hollow  portion  is  pro- 
vided  between  the  two  points.  Then  the  voltage  increas- 

40  es  from  the  -30°  point  and  becomes  a  maximum  (0.43) 
at  the  0°  point,  and  after  passing  the  0°  point,  the  voltage 
decreases  and  becomes  0.30  at  the  +30°  point.  Then 
from  the  +30°  point  to  the  +44.2  point,  the  voltage  does 
not  change  since  a  hollow  portion  is  provided  between 

45  the  two  points.  Then  from  the  +44.2  point  the  voltage 
further  decreases  and  becomes  a  minimum  at  the 
+65.3°  point. 

The  induced  voltage  of  the  fourth  layer  increases 
from  the  -65.3°  point  and  becomes  0.15  at  the  -55.5 

50  point.  Then  from  the  -55.5°  point  to  the  -44.2°  point,  the 
voltage  does  not  change  since  a  hollow  portion  is  pro- 
vided  between  the  two  points.  Then  from  the  -44.2°  point 
the  voltage  increases  and  becomes  a  maximum  (0.43) 
at  the  0°  point,  and  after  passing  the  0°  point,  the  voltage 

55  decreases  and  becomes  0.15  at  the  +44.2°  point.  Then 
from  the  +44.2°  point  to  the  +55.5°  point,  the  voltage 
does  not  change  since  a  hollow  portion  is  provided  be- 
tween  the  two  points,  and  from  the  +55.5°  point,  the  volt- 

5 
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age  decreases  and  becomes  a  minimum  at  +65.3° 
point. 

The  induced  voltage  of  the  fifth  layer,  which  does 
not  contain  any  hollow  portions,  increases  from  the 
-55.5°  point  and  becomes  a  maximum  at  the  0°  point. 
After  passing  the  0°  point,  the  voltage  decreases  and 
becomes  minimum  at  the  +55.5°  point. 

As  is  apparent  from  Fig.  11,  while  the  embodiment 
of  Fig.  1  0  results  in  an  inter-layer  potential  difference  8m 
such  inter-layer  potential  difference  8  can  be  greatly  de- 
creased  as  compared  with  that  in  the  conventional  wind- 
ing  method  shown  in  Fig.  2,  and  the  resonance  based 
on  the  inter-layer  floating  capacity  9  shown  in  Fig.  3  can 
also  be  diminished.  Consequently,  it  is  possible  with  the 
aforementioned  embodiment  to  diminish  ringing  which 
is  caused  by  such  resonance. 

In  accordance  with  the  present  invention,  by  merely 
changing  the  winding  method  for  the  vertical  deflection 
coil,  the  inter-layer  potential  difference  of  the  voltage  in- 
duced  in  the  vertical  deflection  coil  by  a  horizontal  de- 
flection  magnetic  field  can  be  made  0  or  greatly  de- 
creased.  As  a  result,  the  resonance  based  on  the  inter- 
layer  floating  capacity  of  the  vertical  deflection  coil  can 
be  substantially  prevented,  so  as  to  enable  diminishing 
of  ringing.  Therefore,  it  is  no  longer  required  to  use  a 
damping  resistor  which  has  heretofore  been  used  to  di- 
minish  ringing,  and  it  is  possible  to  improve  the  working 
efficiency  and  decrease  the  manufacturing  cost. 

While  we  have  shown  and  described  several  em- 
bodiments  in  accordance  with  the  present  invention,  it 
is  understood  that  the  same  is  not  limited  thereto  but  is 
susceptible  of  numerous  changes  and  modifications  as 
known  to  those  skilled  in  the  art  and  we  therefore  do  not 
wish  to  be  limited  to  the  details  shown  and  described 
herein  but  intend  to  cover  all  such  changes  and  modifi- 
cations  as  are  encompassed  by  the  scope  of  the  ap- 
pended  claims. 

Claims 

1.  A  deflection  system  for  a  cathode-ray  tube  (16) 
comprising  a  horizontal  deflection  coil  (2),  a  mag- 
netic  core  (4),  and  a  vertical  deflection  coil  (3)  toroi- 
dally  wound  on  the  magnetic  core  (4),  the  vertical 
deflection  coil  (3)  having  a  plurality  of  superimposed 
winding  layers  arranged  with  respect  to  a  vertical 
axis  (6)  of  the  deflection  system  (1  ),  and  :  either  at 
least  one  of  the  layers  of  the  vertical  deflection  coil 
(3)  being  disposed  asymmetrically  with  respect  to 
the  vertical  axis  (6)  the  winding  end  position  of  said 
at  least  one  winding  layer  and  the  winding  start  po- 
sition  of  the  next  layer  being  disposed  symmetrical- 
ly  with  respect  to  the  vertical  axis  (6),  or  the  layers 
being  disposed  symmetrically  with  respect  to  the 
vertical  axis  (6)  and  having  winding  portions  delim- 
iting  gaps  (11)  along  an  extent  thereof  and  disposed 
symmetrically  with  respect  to  the  axis;  so  that  an 

induced  voltage  in  each  one  of  the  layers  is  sub- 
stantially  equal  to  an  induced  voltage  in  each  of  an- 
other  of  the  layers  at  least  in  the  region  of  the  ver- 
tical  axis  (6),  whereby  ringing  is  substantially  pre- 

5  vented. 

2.  A  deflection  system  according  to  claim  1,  wherein 
at  least  another  one  of  the  layers  includes  winding 
portions  delimiting  at  least  one  gap  (11)  along  an 

10  extent  thereof. 

3.  A  deflection  system  according  to  claim  2,  wherein 
the  at  least  another  one  of  the  layers  is  provided 
with  at  least  one  gap  (11)  along  the  extent  thereof 

is  at  a  position  one  of  containing  the  vertical  axis  (6) 
and  not  containing  the  vertical  axis  (6). 

4.  A  deflection  system  according  to  claim  3,  wherein 
the  at  least  one  another  layer  includes  at  least  first 

20  and  second  portions  having  winding  turns  closely 
adjacent  one  another,  the  first  and  second  portions 
being  spaced  from  one  another  to  delimit  the  at 
least  one  gap  (11). 

25  5.  A  deflection  system  according  to  claim  1  ,  wherein 
at  least  one  of  the  layers  disposed  symmetrically 
with  respect  to  the  vertical  axis  (6)  includes  at  least 
first  and  second  portions  having  winding  turns 
closely  adjacent  one  another,  the  first  and  second 

30  portion  being  spaced  from  one  another  to  delimit  a 
first  gap  (11)  therebetween. 

6.  A  deflection  system  according  to  claim  5,  wherein 
at  least  one  of  the  layers  includes  a  third  portion 

35  having  winding  turns  closely  adjacent  one  another, 
the  third  portion  being  spaced  from  the  second  por- 
tion  to  delimit  a  second  gap  therebetween. 

7.  A  deflection  system  according  to  claim  6,  wherein 
40  the  first  and  second  gaps  are  symmetrically  dis- 

posed  with  respect  to  the  vertical  axis  (6). 

8.  A  deflection  system  according  to  claim  5,  wherein 
at  least  another  one  of  the  layers  one  of  includes 

45  winding  portions  delimiting  at  least  one  gap  along 
the  extent  thereof  and  is  a  continuous  winding. 

9.  A  deflection  system  according  to  claim  1,  wherein 
the  deflection  system  is  mounted  on  a  neck  portion 

so  of  a  cathode-ray  tube  (16). 

10.  A  cathode-ray  tube  having  a  deflection  system  (1) 
according  to  any  of  claims  1  -  9. 

55 
Patentanspriiche 

1.  Ablenkungssystem  fur  eine  Kathodenstrahlrohre 

6 
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(16)  mit  einer  horizontalen  Ablenkspule  (2),  einem 
Magnetkern  (4)  und  einer  toroidal  auf  den  Magnet- 
kern  (4)  gewickelten  vertikalen  Ablenkspule  (3)  mit 
mehreren  bezuglich  einer  vertikalen  Achse  (6)  des 
Ablenksystems  angeordnet  ubereinander  liegen-  s 
den  Wicklungslagen, 

wobei  entweder  mindestens  eine  der  Lagen 
der  vertikalen  Ablenkspule  (3)  bezuglich  der  verti- 
kalen  Achse  (6)  asymmetrisch  angeordnet  ist  und 
die  Position  des  Wicklungsendes  der  genannten  10 
mindestens  einen  Wicklungslage  und  die  Position 
des  Wicklungsanfangs  der  nachsten  Lage  bezug- 
lich  der  vertikalen  Achse  (6)  symmetrisch  liegen, 
oder  die  Lagen  bezuglich  der  vertikalen  Achse  (6) 
symmetrisch  angeordnet  sind  und  Wicklungsab-  15 
schnitte  aufweisen,  die  entlang  ihrer  Ausdehnung 
Lukken  begrenzen  und  bezuglich  der  Achse  sym- 
metrisch  liegen;  sodaBeineinjedereinzelnen  Lage 
induzierte  Spannung  wenigstens  im  Bereich  der 
vertikalen  Achse  (6)  im  wesentlichen  gleich  einer  20 
induzierten  Spannung  in  jeder  anderen  Lage  ist, 
wodurch  ein  Schwingen  praktisch  verhindert  wird. 

2.  Ablenksystem  nach  Anspruch  1  ,  wobei  mindestens 
eine  weitere  Lage  Wicklungsabschnitte  umfaBt,  die  25 
entlang  ihrer  Ausdehnung  eine  Lucke  (11)  begren- 
zen. 

3.  Ablenksystem  nach  Anspruch  2,  wobei  die  genann- 
te  mindestens  eine  weitere  Lage  an  einer  Position,  30 
die  entweder  die  vertikale  Achse  (6)  umfaBt  oder 
nicht  umfaBt,  mit  mindestens  einer  Lucke  (11)  ver- 
sehen  ist. 

4.  Ablenksystem  nach  Anspruch  3,  wobei  die  minde-  35 
stens  eine  weitere  Lage  mindestens  einen  ersten 
und  einen  zweiten  Abschnitt  mit  dicht  beieinander 
liegenden  Windungen  aufweist,  wobei  der  erste 
und  der  zweite  Abschnitt  mit  Abstand  voneinander 
angeordnet  sind,  urn  die  mindesten  eine  Lucke  (11)  40 
festzulegen. 

5.  Ablenksystem  nach  Anspruch  1  ,  wobei  mindestens 
eine  der  symmetrisch  bezuglich  der  vertikalen  Ach- 
se  (6)  angeordneten  Lagen  einen  ersten  und  einen  45 
zweiten  Abschnitt  mit  dicht  beieinander  liegenden 
Windungen  aufweist,  wobei  der  erste  und  der  zwei- 
te  Abschnitt  unter  Bildung  einer  ersten  Lucke  (11) 
zwischensich  mit  Abstand  voneinander  angeordnet 
sind.  so 

6.  Ablenksystem  nach  Anspruch  5,  wobei  mindestens 
eine  der  Lagen  einen  dritten  Abschnitt  mit  dicht  bei- 
einander  liegenden  Windungen  aufweist,  der  unter 
Bildung  einer  zweiten  Lucke  mit  Abstand  zum  zwei-  55 
ten  Abschnitt  angeordnet  ist. 

7.  Ablenksystem  nach  Anspruch  6,  wobei  die  erste 

und  die  zweite  Lucke  bezuglich  der  vertikalen  Ach- 
se  (6)  symmetrisch  angeordnet  sind. 

8.  Ablenksystem  nach  Anspruch  5,  wobei  mindestens 
eine  der  Lagen  entweder  eine  kontinuierliche  Wick- 
lung  darstellt  oder  Wicklungsabschnitte  aufweist, 
die  entlang  ihrer  Ausdehnung  mindestens  eine  Luk- 
ke  begrenzen. 

9.  Ablenksystem  nach  Anspruch  1,  das  an  einem 
Halsabschnitt  einer  Kathodenstrahlrohre  (16)  an- 
gebracht  ist. 

10.  Kathodenstrahlrohre  mit  einem  Ablenksystem  (1) 
nach  einem  der  Anspruche  1  bis  9. 

Revendications 

1  .  Systeme  de  deviation  pour  un  tube  cathodique  (1  6) 
comprenant  une  bobine  de  deviation  horizontale 
(2),  un  noyau  magnetique  (4)  et  une  bobine  de  de- 
viation  verticale  (3)  enroulee  de  facon  toroi'dale  sur 
le  noyau  magnetique  (4),  la  bobine  de  deviation  ver- 
ticale  (3)  comportant  une  pluralite  de  couches  d'en- 
roulement  superposees  disposees  par  rapport  a  un 
axe  vertical  (6)  du  systeme  de  deviation  (1  ),  et  :  soit 
au  moins  I'une  des  couches  de  la  bobine  de  devia- 
tion  verticale  (3)  etant  disposee  de  facon  asymetri- 
que  par  rapport  a  I'axe  vertical  (6),  la  position  de  fin 
d'enroulement  de  ladite  couche  d'enroulement  au 
nombre  d'au  moins  une  et  la  position  de  debut  d'en- 
roulement  de  la  couche  suivante  etant  disposees 
symetriquement  par  rapport  a  I'axe  vertical  (6),  soit 
les  couches  etant  disposees  de  facon  symetrique 
par  rapport  a  I'axe  vertical  (6)  et  comportant  des 
parties  d'enroulement  delimitant  des  espaces  (11) 
le  long  d'une  etendue  de  celles-ci  et  disposes  sy- 
metriquement  par  rapport  a  I'axe;  de  telle  sorte 
qu'une  tension  induite  dans  chacune  des  couches 
soit  sensiblement  egale  a  une  tension  induite  dans 
chacune  d'une  autre  des  couches  au  moins  dans  la 
region  de  I'axe  vertical  (6),  grace  a  quoi  la  suros- 
cillation  est  sensiblement  empechee. 

2.  Systeme  de  deviation  selon  la  revendication  1, 
dans  lequel  au  moins  une  autre  des  couches  com- 
prend  des  parties  d'enroulement  delimitant  au 
moins  un  espace  (1  1  )  le  long  d'une  etendue  de  cel- 
les-ci. 

3.  Systeme  de  deviation  selon  la  revendication  2, 
dans  lequel  I'autre  des  couches  au  nombre  d'au 
moins  une  comporte  au  moins  un  espace  (11)  le 
long  de  I'etendue  de  celle-ci,  dans  une  position  qui 
est  I'une  parmi  celle  contenant  I'axe  vertical  (6)  et 
celle  ne  contenant  pas  I'axe  vertical  (6). 

7 
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4.  Systeme  de  deviation  selon  la  revendication  3, 
dans  lequel  I'autre  couche  au  nombre  d'au  moins 
une  comprend  au  moins  des  premiere  et  deuxieme 
parties  ayant  des  tours  d'enroulement  etroitement 
adjacents  les  uns  aux  autres,  les  premiere  et  s 
deuxieme  parties  etant  espacees  I'une  de  I'autre  de 
facon  a  delimiter  I'espace  (11)  au  nombre  d'au 
moins  un. 

5.  Systeme  de  deviation  selon  la  revendication  1,  10 
dans  lequel  au  moins  I'une  des  couches  disposees 
de  facon  symetrique  par  rapport  a  I'axe  vertical  (6) 
comprend  au  moins  des  premiere  et  deuxieme  par- 
ties  ayant  des  spires  etroitement  adjacentes  I'une 
a  I'autre,  les  premiere  et  deuxieme  parties  etant  es-  15 
pacees  I'une  de  I'autre  de  facon  a  delimiter  un  pre- 
mier  espace  (11)  entre  elles. 

6.  Systeme  de  deviation  selon  la  revendication  5, 
dans  lequel  au  moins  I'une  des  couches  comprend  20 
une  troisieme  partie  ayant  des  spires  etroitement 
adjacentes  les  unes  aux  autres,  la  troisieme  partie 
etant  espacee  de  la  deuxieme  partie  de  facon  a  de- 
limiter  un  deuxieme  espace  entre  elles. 

25 
7.  Systeme  de  deviation  selon  la  revendication  6, 

dans  lequel  les  premier  et  deuxieme  espaces  sont 
disposes  de  facon  symetrique  par  rapport  a  I'axe 
vertical  (6). 

30 
8.  Systeme  de  deviation  selon  la  revendication  5, 

dans  lequel  au  moins  une  autre  des  couches  com- 
prend  des  parties  d'enroulement  delimitant  au 
moins  un  espace  le  long  de  I'etendue  de  celles-ci, 
et  est  un  enroulement  continu.  35 

9.  Systeme  de  deviation  selon  la  revendication  1, 
dans  lequel  le  systeme  de  deviation  est  monte  sur 
une  partie  de  col  d'un  tube  cathodique  (16). 

40 
10.  Tube  cathodique  comportant  un  systeme  de  devia- 

tion  (1)  selon  I'une  quelconque  des  revendications 
1  a  9. 

50 
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