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1  EPO 

Description 

The  invention  relates  to  a  deflection  system  ac- 
cording  to  the  preamble  of  claim  1. 

The  invention  also  relates  to  a  cathode  ray  tube 
comprising  a  deflection  system. 

Cathode  ray  tubes  of  the  type  described  can  be 
used  in  black-white,  colour  and  projection  television 
tubes,  in  data  reproducing  equipment  and  in  other 
equipment  in  which  a  cathode  ray  tube  is  used. 

A  deflection  system  and  a  cathode  ray  tube  as 
described  in  the  first  and  second  paragraph,  respec- 
tively,  are  known  from  United  States  Patent 
4,642,528.  In  said  United  States  Patent  by  means  of 
the  second  coupling  element  and  the  associated  coil 
a  correction  of  misconvergence  in  an  in-line  CRT  is 
made  without  requiring  complex  circuit  arrange- 
ments. 

One  feature  which  is  important  for  the  quality  of 
the  picture  display  is  the  extent  to  which  the  what  is 
commonly  referred  to  as  "ringing"  phenomenon  oc- 
curs.  This  phenomenon  occurs  immediately  after  the 
line  retrace  and  can  show  as  a  striped  pattern  at  that 
edge  of  the  picture  screen  where  the  line  scan  of  the 
picture  screen  starts.  A  possible  solution  of  this  prob- 
lem  can  be  achieved  by  allowing  the  picture  screen  to 
be  overscanned.  This  solution  does  not  reduce  the 
phenomenon,  but  the  consequences  of  this  phenom- 
enon  are-  not  visible  on  the  screen.  This  solution  has 
however  the  disadvantage  that  the  speed  at  which  the 
information  is  displayed  on  the  picture  screen  must 
be  reduced,  as  the  electron  beam  does  not  impinge 
on  the  visible  portion  of  the  picture  screen  during  a 
part  of  the  time.  It  is  also  necessary  for  the  electron 
beam  to  be  deflected  through  a  wider  angle,  for  which 
more  energy  must  be  applied  to  the  deflection  coil 
system.  An  alternative  solution  of  this  problem  is  to  re- 
duce  capacitive  couplings  between  the  line  deflection 
coils  and  the  environment  to  the  best  possible  extent. 
Ringing  can  also  be  caused  by  capacitive  coupling 
between  the  line  deflection  coils  of  the  line  deflection 
system  and  the  environment.  The  line  deflection  sys- 
tem  and  the  environment  form  a  LC  circuit  which  is 
caused  to  resonate  in  response  to  potential  differenc- 
es  which  suddenly  occur  during  the  line  retrace.  In- 
herent  to  such  a  solution  is  however  that  the  line  de- 
flection  coils  and/or  the  environment  must  be  modi- 
fied  therefor.  It  is  therefore  an  object  of  the  invention 
to  reduce  "ringing"  for  a  cathode-ray  tube  of  the  type 
defined  in  the  opening  paragraph  without  a  modifica- 
tion  of  the  design  of  the  line  deflection  system  and/or 
the  environment  being  required. 

A  deflection  system  according  to  the  invention  is 
characterized  in  accordance  with  the  characterizing 
part  of  claim  1. 

Because  the  first  and  second  coils  are  both 
wound  on  the  same  core  the  same  winding,  sense  the 
inductance  Lcoil  of  the  coils  combined  is  small  and 
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thus  has  little  influence  on  the  total  L  of  the  line  de- 
flection  system  and  consequently  no  or  only  a  slight 
influence  on  the  deflection,  and  has  a  frequency-de- 
pendent  energy  loss  factor.  For  frequencies  higher 

5  than  the  line  frequency  this  energy  loss  factor  in- 
creases.  As  a  result  thereof,  oscillations  in  the  line  de- 
flection  system  having  a  frequency  higher  than  the 
line  frequency  are  damped  to  a  greater-  extent-  than 
lower  frequencies.  This  results  in  a  decrease  in  "ring- 

to  ing".  This  is  applicable  to  any  existing  cathode-ray 
tube  without  the  necessity  of  modifying  the  design  of 
the  cathode-ray  tube,  except  for  the  addition  of  the 
coil. 

An  embodiment  of  a  cathode-ray  tube  according 
15  to  the  invention  for  which  the  capacitive  coupling  be- 

tween  one  of  the  line  deflection  coils  and  the  envir- 
onment  is  greater  than  between  the  other  line  deflec- 
tion  coil  and  the  environment,  is  characterized  in  that 
the  energizing  terminals  are  coupled  to  the  other  line 

20  deflection  coil  and  the  coil. 
For  such  a  cathode-ray  tube  in  which  the  capac- 

itive  coupling  between  one  of  the  line  deflection  coils 
and  the  environment  is  greater  than  between  the 
other  line  deflection  coil  and  the  environment  "ring- 

25  ing"  will  mainly  occur  in  that  line  deflection  coil  which 
couples  to  the  environment  with  the  highest  possible 
capacitive  degree.  By  coupling  the  energizing  termi- 
nals  to  the  other  line  deflection  coil  and  the  coil,  the 
coil  is  coupled  strongest  to  that  deflection  coil  where 

30  "ringing"  occurs. 
The  invention  also  relates  to  a  deflection  system 

for  a  cathode-ray  tube,  provided  with  the  above- 
described  anti-ringing  means. 

Some  embodiments  of  a  cathode-ray  tube  ac- 
35  cording  to  the  invention  will  now  be  described  in 

greater  detail  by  way  of  example  with  reference  to  the 
accompanying  drawings.  Herein: 

Figure  1  shows  a  cathode-ray  tube  according  to 
the  invention  in  a  partly  cut-away  perspective 

40  view, 
Figure  2  is  a  perspective  view  of  a  line  deflection 
system  suitable  for  a  cathode-ray  tube  according 
to  the  invention, 
Figure  3a  shows  a  winding  diagram  for  the  line 

45  deflection  system  according  to  the  invention  and 
Figure  3b  shows  the  associated  connection  dia- 
gram, 
Figure  4  shows  schematically  the  effect  of  "ring- 
ing"  on  the  picture  tube  and  the  result  achieved 

so  by  the  invention. 
The  Figures  are  schematic  and  not  drawn  to 

scale,  corresponding  components  in  the  different  Fig- 
ures  having  been  given  as  a  rule  the  same  reference 
numerals. 

55  Figure  1  shows  a  partly  cut-away  perspective 
view  of  a  cathode-ray  tube  according  to  the  invention, 
in  this  case  of  a  1102  black-white  monitor.  The  inven- 
tion  can  also  be  used  for  colour  monitor  tubes,  cam- 
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era  tubes  and  colour  picture  tubes.  The  tube  shown 
comprises  a  glass  envelope  1  ,  formed  by  a  face  plate 
2,  a  cone  3  and  a  neck  4,  an  electron  gun  5  for  gen- 
erating  an  electron  beam  6  being  provided  in  this  neck 
4.  This  electron  beam  6  is  focussed  onto  a  picture 
screen  7  to  form  a  target  8.  The  picture  screen  7  is 
provided  on  the  interior  side  of  the  face  plate  2.  The 
electron  beam  6  is  deflected  across  the  picture 
screen  7  in  two  mutually  perpendicular  directions  x,y 
by  means  of  a  deflection  coil  system  9,  with  coil  10. 
The  tube  has  a  base  11  with  pins  12. 

Figure  2  is  a  perspective  view  of  a  deflection  sys- 
tem  suitable  for  a  cathode-ray  tube  according  to  the 
invention.  In  this  embodiment  the  deflection  system 
includes  a  cover  13  which  is  provided  at  its  interior 
side  with  line  deflection  coils  14  and  15,  the  exterior 
side  is  provided  with  a  ring  core,  not  shown,  of  mag- 
netizable  material  within  or  around  which  two  picture 
deflection  coils,  also  not  shown,  have  been  arranged. 
The  line  deflection  coils  provided  at  the  interior  side 
of  the  cover  couple  capacitively  with  the  environment, 
particularly  the  capacitive  coupling  with  the  envelope 
of  the  cathode-ray  tube  being  important.  In  addition, 
a  coil  16  comprising  two  sub-coils  18  and  19  which 
are  wound  with  the  same  winding  sense  around  a 
core  17  and  have  connecting  wires  20,  21  and  22,23, 
respectively,  is  provided  on  the  exterior  side  of  the 
cover. 

Figure  3a  shows  the  winding  scheme  for  the  line 
deflection  system  shown. 

In  these  Figures  the  points  e1  and  b2  are  at  a 
high  voltage  and  the  points  b1  and  e2  areata  low  vol- 
tage  (for  b1  ground  in  this  case).  The  letters  e  and  b 
indicate  the  beginning  and  the  end,  respectively,  of 
the  deflection  coils.  Consequently,  of  line  deflection 
coil  14  the  innermost  portions  of  the  coil  and  conse- 
quently  the  portions  nearest  to  the  envelope  are  gen- 
erally  at  a  lower  potential  than  corresponding  portions 
of  line  deflection  coil  15.  The  capacitive  coupling  of 
both  coils  with  the  envelope  are  therefore  not  identi- 
cal,  but  are  greater  for  line  deflection  coil  15  than  for 
line  deflection  coil  14.  The  energizing  terminals  24 
and  25  are  connected,  in  a  preferred  embodiment  of 
the  invention,  between  the  terminals  26  and  27  of  line 
deflection  coil  14  and  terminals  20  and  22  of  coil  16. 
Figure  3b  shows  the  connection  diagram  of  the  line 
deflection  system.  Line  deflection  15  is  coupled  more 
capacitively  to  the  envelope  1  than  line  deflection  coil 
14.  The  coil  is  arranged  between  this  line  deflection 
coil  1  5  and  energizing  terminals  24  and  25.  In  this  em- 
bodiment  the  coil  comprises  two  sub-coils  which  are 
wound  with  the  same  winding  sense  and  consist  of  a 
small  number  of  turns  of  twisted  wire,  and  are  wound 
on  a  ferrite  core  having  a  high  magnetic  permeability 
coefficient  p.  and  considerable  energy  losses  at  fre- 
quencies  higher  than  the  line  frequencies.  In  this  ex- 
ample  the  coil  1  7  has  a  torroidal  ring  core  made  of  the 
3Hz  ferrite  type  with  an  outside  diameter  of  23  mm, 

an  inside  diameter  of  13  mm  and  a  height  of  7  mm  and 
a  magnetic  permeability  coefficient  between  approx- 
imately  2300  and  3100.  The  deflection  system  is  in 
this  example  an  AT1039-def  lection  system.  The  in- 

5  ductance  L  of  line  deflection  coil  1  5  and  the  parasitic 
capacitance  C  between  this  deflection  coil  and  the 
environment,  the  largest  contribution  coming  from 
the  envelope,  form  an  LC  circuit.  Resonances  having 
frequencies  higher  than  then  the  line  frequency  are 

10  introduced  in  this  circuit  by  the  suddenly  occurring 
changes  in  potential  on  this  LC  circuit  during  line  re- 
trace.  At  these  high  frequencies  the  resistance  of  the 
coil  is  considerable,  so  that  these  resonances  are 
damped.  At  lower  frequencies  the  influence  of  the  coil 

15  can  however  be  disregarded,  the  resistance  is  small 
with  respect  to  the  resistance  of  the  line  deflection 
coil  15  and  the  total  inductance  of  coil  16  L'  is  also 
small  with  respect  to  the  inductance  L  of  line  deflec- 
tion  coil  15,  so  that  for  frequencies  less  than  or  ap- 

20  proximately  equal  to  the  line  frequency  the  coil  has  no 
or  only  a  negligible  influence  on  the  operation  of  the 
deflection  system.  The  invention  is  not  limited  to  the 
form  shown  here  for  the  coil  core,  the  core  shown,  the 
type  of  ferrite  of  the  deflection  system  type.  The  core 

25  of  the  coil  may,  for  example,  alternatively  be  in  the 
shape  of  a  rod  or  a  pot,  many  different  shapes  for  a 
magnetic  core  are  known.  The  energy  loss  factor  of 
magnetic  cores  increases  versus  increasing  frequen- 
cies.  The  line  frequency  for  a  cathode-ray  tube  de- 

30  pends  to  some  small  degree  on  the  type  of  cathode- 
ray  tube,  and  is  of  the  order  of  magnitude  from  10  to 
1  00  kHz.  "Ringing"  phenomena  have  typical  frequen- 
cies  of  the  order  of  1  to  10  MHz,  it  generally  being 
such  that  the  higher  the  line  frequencies  also  the  typ- 

35  ical  "ringing"  frequencies  will  be  higher,  namely  one 
to  two  orders  higher.  The  coil  is  preferably  designed 
such  that  a  large  difference  in  energy  loss  factor  be- 
tween  the  line  frequency  and  the  typical  "ringing"  fre- 
quencies  occurs.  The  core  may,  for  example,  be  of  a 

40  material  which  evidences  a  large  difference  in  energy 
loss  due  to  eddy  currents  and/or  due  to  hysteresis 
losses  for  these  two  frequencies.  Energy  loss  factor 
must  here  be  understood  to  mean  the  fractional  en- 
ergy  loss  per  cycle. 

45  Figure  4  shows  a  picture  screen  2  on  which  the 
effect  of  "ringing"  is  shown  schematically  by  stripes 
28.  These  stripes  are  produced  at  that  side  of  the  pic- 
ture  screen  where  the  line  scan  of  the  picture  screen 
starts.  This  annoying  effect  can  be  rendered  invisible 

so  by  displaying  only  the  portion  2a  of  the  picture  screen 
located  within  the  broken  lines,  i.e.  by  applying  "over- 
scan".  This  has  however  the  drawback  that  the  speed 
at  which  the  information  is  displayed  on  the  picture 
screen  is  to  be  reduced,  since  the  electron  beam  im- 

55  pinges  during  part  of  the  time  on  the  invisible  part  of 
the  picture  screen.  In  addition,  the  electron  beam 
must  be  deflected  through  a  wider  angle  and  conse- 
quently  more  energy  must  be  supplied  to  the  deflec- 

3 
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tion  coil  system. 
Figure  4b  shows  a  picture  screen  of  a  cathode- 

ray  tube  according  to  the  invention.  Only  one  stripe 
is  now  however  visible.  This  renders  it  possible  to  use 
a  larger  portion  of  the  picture  screen  for  useful  infor-  5 
mation. 

It  will  be  obvious  that  many  variations  are  possi- 
ble  for  a  person  skilled  in  the  art,  within  the  scope  of 
the  claims. 

Claims 

1.  A  deflection  system  (9)  for  a  cathode  ray  tube 
comprising  a  field  deflection  system  and  a  line  15 
deflection  system, 

the  line  deflection  system  having  a  first 
line  deflection  coil  (14)  and  a  second  line  deflec- 
tion  coil  (15)  arranged  in  parallel  between  a  first 
energizing  terminal  (24)  and  a  second  energizing  20 
terminal  (25)  for  the  supply  of  a  line  deflection  vol- 
tage, 

a  first  terminal  (e^  of  the  first  line  deflec- 
tion  coil  (14)  being  coupled  to  the  first  energizing 
terminal  (24),  25 

a  second  terminal  (b  ̂ of  the  first  line  de- 
flection  coil  (14)  being  coupled  to  the  second  en- 
ergizing  terminal  (25), 

a  first  terminal  (b2)  of  the  second  line  de- 
flection  coil  (15)  being  coupled  to  the  first  ener-  30 
gizing  terminal  (24), 

a  second  terminal  (e2)  of  the  second  line 
deflection  coil  (15)  being  coupled  to  the  second 
energizing  terminal  (25), 

a  first  coupling  element  being  disposed  35 
between  the  first  terminal  (e  ̂ b2)  of  the  first  and 
second  line  deflection  coils  (14,  15),  said  first 
coupling  element  being  coupled  to  the  first  ener- 
gizing  terminal  (24), 

the  first  coupling  element  comprising  a  40 
first  coil  (18),  characterized  in  that 

a  second  coupling  element  is  disposed  be- 
tween  the  second  terminals  (b  ̂ e2)  of  the  first 
and  second  line  deflection  coils  (14,15),  said  sec- 
ond  coupling  element  being  coupled  to  the  sec-  45 
ond  energizing  terminal  (25),  wherein 

the  second  coupling  element  comprises  a 
second  coil  (19),  and 

the  first  and  second  coils  (18,  19)  are  both 
wound  around  a  same  core  (17)  with  the  same  50 
winding  sense. 

2.  A  cathode  ray  tube  comprising  a  deflection  sys- 
tem  according  to  Claim  1  . 

55 
3.  A  cathode  ray  tube  as  claimed  in  Claim  2,  char- 

acterized  in  that  the  first  coil  (18)  is  arranged  be- 
tween  the  first  energizing  terminal  (24)  and  the 

first  terminal  (b2)  of  the  line  deflection  coil  (15)  for 
which  the  capacitive  coupling  with  its  environ- 
ment  is  the  higher  of  the  two  line  deflection  coils 
(14,  15)  and  in  that  the  second  coil  (19)  is  ar- 
ranged  between  the  second  energizing  terminal 
(25)  and  the  second  terminal  (e2)  of  the  line  de- 
flection  coil  (15)  for  which  the  capacitive  coupling 
with  its  environment  is  the  higher  of  the  two  line 
deflection  coils  (14,  15). 

Patentanspruche 

1.  Ablenksystem  (9)  fur  eine  Kathodenstrahlrohre 
mit  einem  Vertikalablenksystem  und  einem  Hori- 
zontalablenksystem, 

wobei  das  Horizontalablenksystem  eine 
erste  Horizontalablenkspule  (14)  und  eine  zweite 
Horizontalablenkspule  (15)  in  Parallelschaltung 
zwischen  einerersten  Speiseklemme  (24)  und  ei- 
nerzweiten  Speiseklemme  (25)  fur  die  Speisung 
einer  Horizontalablenkspannung  enthalt, 

eine  erste  Klemme  (e^  der  ersten  Hori- 
zontalablenkspule  (14)  mit  der  ersten  Speise- 
klemme  (24)  gekoppelt  wird, 

eine  zweite  Klemme  (b  ̂ der  ersten  Hori- 
zontalablenkspule  (14)  mit  der  zweiten  Speise- 
klemme  (25)  gekoppelt  wird, 

eine  erste  Klemme  (b2)  der  zweiten-  Hori- 
zontalablenkspule  (15)  mit  der  ersten  Speise- 
klemme  (24)  gekoppelt  wird, 

eine  zweite  Klemme  (e2)  der  zweiten  Hori- 
zontalablenkspule  (15)  mit  der  zweiten  Speise- 
klemme  (25)  gekoppelt  wird, 

ein  erstes  Koppelelement  zwischen  derer- 
sten  Klemme  (e  ̂ b2)  der  ersten  und  zweiten  Ho- 
rizontalablenkspulen  (14,  15)angeordnetund  mit 
der  ersten  Speiseklemme  (24)  gekoppelt  ist, 

das  erste  Koppelelement  eine  erste  Spule 
(18)  enthalt,  dadurch  gekennzeichnet,  dali 

ein  zweites  Koppelelement  zwischen  den 
zweiten  Klemmen  (b  ̂ e2)  der  ersten  und  zweiten 
Horizontalablenkspulen  (14,  15)  angeordnet  und 
mit  der  zweiten  Speiseklemme  (25)  gekoppelt  ist, 
worin 

das  zweite  Koppelelement  eine  zweite 
Spule  (19)  enthalt,  und 

die  ersten  und  zweiten  Spulen  (18,  19)  bei- 
de  urn  einen  selben  Kern  (17)  mit  derselben 
Wickelrichtung  gewickelt  werden. 

2.  Kathodenstrahlrohre  mit  einem  Ablenksystem 
nach  Anspruch  1. 

3.  Kathodenstrahlrohre  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dali  die  erste  Spule  (18)  zwi- 
schen  der  ersten  Speiseklemme  (24)  und  der  er- 
sten  Klemme  (b2)  der  Horizontalablenkspule  (15) 

4 
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angeordnet  ist,  fur  die  die  kapazitive  Kopplung 
mit  ihrer  Umgebung  die  hohere  derzwei  Horizon- 
talablenkspule  (14,  15)  ist,  und  dali  die  zweite 
Spule  (19)  zwischen  der  zweiten  Speiseklemme 
(25)  und  der  zweiten  Klemme  (e2)  der  Horizontal- 
ablenkspule  (15)  angeordnet  ist,  fur  die  die  kapa- 
zitive  Kopplung  mit  ihrer  Umgebung  die  hohere 
derzwei  Horizontalablenkspulen  (14,  15)  ist. 

Revendications 

1.  Systeme  de  deviation  (9)  pour  un  tube  a  rayons 
cathodiques  comprenant  un  systeme  de  devia- 
tion  de  trame  et  un  systeme  de  deviation  de  ligne, 

le  systeme  de  deviation  de  ligne  compor- 
tant  une  premiere  bobine  de  deviation  de  ligne 
(14)  et  une  deuxieme  bobine  de  deviation  de  ligne 
(15)  agencees  en  parallele  entre  une  premiere 
borne  d'excitation  (24)  et  une  deuxieme  borne 
d'excitation  (25)  pour  I'acheminement  d'une  ten- 
sion  de  deviation  de  ligne, 

une  premiere  borne  (e^  de  la  premiere  bo- 
bine  de  deviation  de  ligne  (14)  etant  couplee  a  la 
premiere  borne  d'excitation  (24), 

une  deuxieme  borne  (b  ̂ de  la  premiere 
bobine  de  deviation  de  ligne  (14)  etant  couplee  a 
la  deuxieme  borne  d'excitation  (25), 

une  premiere  borne  (b2)  de  la  deuxieme 
bobine  de  deviation  de  ligne  (15)  etant  couplee  a 
la  premiere  borne  d'excitation  (24), 

une  deuxieme  borne  (e2)  de  la  deuxieme 
bobine  de  deviation  de  ligne  (15)  etant  couplee  a 
la  deuxieme  borne  d'excitation  (25), 

un  premier  element  de  couplage  etant  dis- 
pose  entre  la  premiere  borne  (e  ̂ b2)  de  la  pre- 
miere  et  de  la  deuxieme  bobines  de  deviation  de 
ligne  (14,  15),  ledit  premier  element  de  couplage 
etant  couple  a  la  premiere  borne  d'excitation  (24), 

le  premier  element  de  couplage  compre- 
nant  une  premiere  bobine  (18), 

caracterise  en  ce  que  : 
un  deuxieme  element  de  couplage  est  dis- 

pose  entre  les  deuxiemes  bornes  (b  ̂ e2)  de  la 
premiere  et  de  la  deuxieme  bobines  de  deviation 
de  ligne  (14,  1  5),  ledit  deuxieme  element  de  cou- 
plage  etant  couple  a  la  deuxieme  borne  d'excita- 
tion  (25),  dans  lequel  : 

le  deuxieme  element  de  couplage 
comprend  une  deuxieme  bobine  (19),  et 

la  premiere  et  la  deuxieme  bobines  (18, 
19)  sont  bobinees  toutes  deux  sur  un  meme 
noyau  (17)  dans  le  meme  sens  de  bobinage. 

2.  Tube  a  rayons  cathodiques  comprenant  un  sys- 
teme  de  deviation  selon  la  revendication  1. 

3.  Tube  a  rayons  cathodiques  selon  la  revendica- 

tion  2,  caracterise  en  ce  que  la  premiere  bobine 
(18)  est  disposee  entre  la  premiere  borne  d'exci- 
tation  (24)  et  la  premiere  borne  (b2)  de  la  bobine 
de  deviation  de  ligne  (15)  pourlaquelle  lecoupla- 

5  ge  capacitif  avec  son  environnement  est  le  plus 
eleve  des  deux  bobines  de  deviation  de  ligne  (14, 
1  5)  et  en  ce  que  la  deuxieme  bobine  (1  9)  est  dis- 
posee  entre  la  deuxieme  borne  d'excitation  (25) 
et  la  deuxieme  borne  (e2)  de  la  bobine  de  devia- 

10  tion  de  ligne  (15)  pourlaquelle  le  couplage  capa- 
citif  avec  son  environnement  est  le  plus  eleve  des 
deux  bobines  de  deviation  de  ligne  (14,15). 
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