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(54)  Cathode  ray  tube  displays  having  saddle-type  deflecting  coils 

(57)  A  cathode  ray  tube  display  which  can  reduce 
the  temperature  rise  of  its  deflection  yoke,  not  by  using 
either  extra-fine  wires  or  litz  wires  but  by  increasing  the 
heat  radiation  of  its  saddle-type  coils,  is  provided.  A 
deflection  yoke  (8)  arranged  in  the  rear  periphery  of  a 
cathode  ray  tube  display  main  body  (1)  comprises  a 
saddle-type  horizontal  coil  (4),  an  insulating  frame  (5) 
located  outside  of  the  saddle-type  horizontal  coil  (4),  a 
saddle-type  vertical  coil  (6)  and  a  ferrite  core  (7)  located 
outside  the  insulating  frame  (5).  The  surface  of  the  sad- 
dle-type  horizontal  coil  (4)  is  partially  exposed  from  the 
screen-side  end  face  (9)  of  the  ferrite  core  (7)  toward 
the  screen,  and  the  surface  area  of  the  exposed  part  is 
predetermined  to  be  from  100  to  298cm2.  Similarly,  the 
exposed  surface  area  of  the  saddle-type  vertical  coil  (6) 
is  predetermined  to  be  from  55  to  1  85cm2. 

FIG.  1 

<  
CO 
CM 

c o  
CM 
CO 
o  
Q_ 
LU 

Printed  by  Xerox  (UK)  Business  Services 
2.15.8/3.4 



1 EP  0  823  723  A1 2 

Description 

This  invention  relates  to  cathode  ray  tube  displays 
having  saddle-type  deflecting  coils,  more  specifically, 
cathode  ray  tube  displays  improved  to  reduce  tempera-  s 
ture  rise  of  their  deflection  yokes. 

Recently,  the  amount  of  information  displayed  on 
monitors  is  increasing  as  the  demands  of  operating  sys- 
tems  such  as  Windows  (the  operating  system  by  Micro- 
soft)  increase.  As  a  result,  higher  display  resolutions  are  10 
required.  For  example,  resolution  of  1024x  768  dots  has 
been  generalized  for  personal  computers,  and  resolu- 
tion  of  1600x1028  dots  has  become  more  popular  for 
work  station  usages.  Displays  having  a  white  back- 
ground  are  frequently  used  in  Windows.  As  a  result,  the  is 
average  luminance  of  the  screen  increases  and  flickers 
often  become  noticiable.  Therefore,  the  vertical  deflec- 
tion  frequency  is  generally  predetermined  to  be  at  least 
70Hz  while  the  conventional  frequency  is  60Hz. 

As  the  resolution  becomes  higher  and  the  vertical  20 
deflection  frequency  increases,  the  horizontal  deflection 
frequency  inevitably  rises.  As  a  result,  the  increased 
temperature  of  the  deflection  yoke  attached  to  a  cath- 
ode  ray  tube  display  becomes  problematic. 

Several  methods  to  reduce  such  a  temperature  rise  25 
have  been  disclosed  in  various  references  including 
Published  Unexamined  Japanese  Patent  Application 
No.  Sho  59-186239.  For  example,  reducing  the  diame- 
ter  of  the  bare  wire  which  forms  the  saddle-type  coils  of 
the  deflection  yoke  is  to  no  more  than  0.15mm  reduces  30 
the  temperature  rise  due  to  skin  effect.  Also,  tempera- 
ture  rise  due  to  eddy  current  loss  can  be  reduced  by 
using  litz  wires. 

However,  several  drawbacks  are  found  in  the 
above-mentioned  methods  of  forming  saddle-type  coils.  35 
For  instance,  the  wires  are  easily  broken  in  the  winding 
process,  or  the  cost  of  the  wire  material  is  prohibitive. 

This  invention  aims  to  provide  cathode  ray  tube  dis- 
plays  which  reduce  the  temperature  rise  of  the  deflec- 
tion  yokes  without  using  either  extra-fine  wires  or  litz  40 
wires.  For  this  purpose,  the  radiation  of  heat  from  the 
saddle-type  coils  is  increased. 

In  order  to  achieve  this  goal,  the  cathode  ray  tube 
display  of  this  invention  comprises  a  cathode  ray  tube 
main  body  and  a  deflection  yoke  located  at  the  rear  45 
periphery  of  the  main  body.  The  deflection  yoke  com- 
prises  a  saddle-type  horizontal  coil,  an  insulating  frame 
located  outside  the  saddle-type  horizontal  coil,  a  sad- 
dle-type  vertical  coil  and  a  ferrite  core  located  outside 
the  insulating  frame.  The  saddle-type  horizontal  coil  is  so 
partially  exposed  from  the  screen-side  end  face  of  the 
ferrite  core  toward  the  screen.  The  first  structural  char- 
acteristic  of  this  invention  is  that  the  surface  area  of  the 
exposed  portion  of  the  saddle-type  horizontal  coil  is  pre- 
determined  to  be  from  1  00cm2  to  298cm2.  ss 

The  saddle-type  vertical  coil  is  also  partially 
exposed  from  the  screen-side  end  face  of  the  ferrite 
core  toward  the  screen.  The  second  structural  charac- 

teristic  of  this  invention  is  that  the  surface  area  of  the 
exposed  portion  of  the  saddle-type  vertical  coil  is  prede- 
termined  to  be  from  55cm2  to  185cm2. 

According  to  the  first  or  second  structure,  the 
exposed  portion  of  either  the  saddle-type  horizontal  coil 
or  the  saddle-type  vertical  coil  is  increased  so  that  the 
heat  radiation  effect  is  improved.  Therefore,  the  temper- 
ature  rise  of  the  deflection  yoke  can  be  reduced  without 
using  either  extra-fine  wires  or  litz  wires.  The  details  are 
as  follows. 

When  a  deflection  yoke  operates,  its  energy  loss 
changes  into  heat,  thus  the  temperature  rises.  The  tem- 
perature  begins  to  rise  as  the  operation  starts,  and 
reaches  equilibrium  after  a  predetermined  amount  of 
time.  The  energy  loss  of  the  saddle-type  coils  is  very 
high,  and  is  the  main  factor  in  the  temperature  rise  of 
the  deflection  yoke.  As  the  horizontal  deflection  fre- 
quency  becomes  high,  the  ohmic  loss  due  to  the  skin 
effect  of  the  wires  forming  the  saddle-type  coils  and 
eddy  current  loss  on  the  saddle-type  coils  increase.  As 
a  result,  the  temperature  rise  of  the  deflection  yoke 
becomes  remarkable.  In  order  to  reduce  such  a  temper- 
ature  rise,  several  methods  have  been  proposed.  For 
example,  the  heating-up  is  reduced  by  decreasing  the 
ohmic  loss  and  the  eddy  current  loss  of  the  saddle-type 
coils.  Another  method  is  to  promote  the  heat  radiation 
from  the  deflection  yoke  (saddle-type  coils).  This  inven- 
tion  focuses  on  the  latter  method. 

The  temperature  of  the  saddle-type  coils  of  the 
deflection  yoke  changes  corresponding  to  time.  In  the 
following  equation,  "Q"  indicates  the  heat  which  the  sad- 
dle-type  coils  generate  in  a  unit  time.  "W"  indicates  the 
mass  of  the  saddle-type  coils.  "A"  indicates  the  surface 
area  of  the  saddle-type  coils,  "a"  indicates  the  heat  radi- 
ation  coefficient,  "c"  indicates  the  specific  heat  of  the 
saddle-type  coils,  and  "6"  indicates  the  temperature 
rise.  The  heat  generated  during  the  time  dt  is  Qdt.  This 
heat  partially  raises  the  temperature  of  the  saddle-type 
coils  by  de  ,  and  the  rest  of  the  heat  is  radiated  from  the 
surface  of  the  saddle-type  coils  during  the  time  dt. 
Therefore,  the  heat  equilibrium  can  be  represented  by 
equation  (1). 

Q  •  dt  =  c  •  W  •  de  +  a  •  A  •  6  •  dt  (1) 

The  following  equation  (2)  is  obtained  by  solving  the 
equation  (1)  where  the  initial  condition  of  the  tempera- 
ture  rise  6  is  zero. 

e  =  ef  •  (1  - e ^ )   (2) 

Here,  6f  indicates  the  final  temperature  of  the  sad- 
dle-type  coils  and  T  indicates  time  constant,  both  of 
which  are  obtained  from  the  following  equation  (3)  or 
(4). 

6,  =  Q/(a  •  A)  (3) 
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T  =  c  •  W  /  (a  •  A)  (4) 

When  the  radiation  coefficient  "a"  is  fixed,  Q  should 
be  decreased  or  A  should  be  increased  compared  to 
equation  (3)  in  order  to  reduce  the  temperature  rise  of 
the  saddle-type  coils.  Decreasing  Q  means  to  reduce 
the  ohmic  loss  or  eddy  current  loss  of  the  saddle-type 
coils,  or  it  means  to  decrease  the  consumption  current 
by  improving  the  deflection  sensitivity  of  the  saddle-type 
coils.  Increasing  "A"  means  to  enlarge  the  surface  area 
of  the  saddle-type  coils. 

Heat  convection  phenomenon  should  also  be  taken 
into  consideration  in  improving  the  heat  radiation  effect 
of  the  saddle-type  coils.  As  shown  in  FIG.  3,  when  an 
object  of  t°C  is  in  air  of  t0°C  (t  >  t0),  the  air  near  the  sur- 
face  of  the  object  receives  the  object's  heat  by  contact 
and  radiation,  and  becomes  lighter  as  its  temperature 
rises.  Thus,  convections  are  generated  so  that  the  air 
takes  away  the  heat.  "ac"  indicates  the  heat  which  is 
taken  away  from  a  unit  of  surface  area  in  a  unit  time  due 
to  this  heat  convection.  The  value  of  ac  becomes  bigger 
as  the  difference  (t  -  10)  between  the  temperatures  of  the 
object  and  that  of  the  air  is  greater  (cf.  equation  (5)). 

ac  =  C  •  H-1/4(t-t0)5/4[W/(m2  •  °Q]  (5) 

In  this  equation,  C  indicates  the  constant  and  H 
indicates  the  height  of  the  object.  Therefore,  the  air  con- 
tacting  with  the  object  should  be  as  cool  as  possible  so 
that  the  temperature  rise  of  the  saddle-type  coils  can  be 
reduced. 

Based  on  such  reasons,  the  saddle-type  coils  of  the 
cathode  ray  tube  display  of  this  invention  improves  the 
heat  radiation  effect.  For  this  purpose,  the  surface  area 
of  the  deflection  yoke  which  is  not  surrounded  with  the 
ferrite  core  is  enlarged  so  that  the  heat  radiating  surface 
area  is  increased  and  the  heat  convection  is  promoted. 

FIG.  1  is  a  plan  view  of  a  cathode  ray  tube  display 
of  the  first  embodiment  of  this  invention. 

FIG.  2  is  a  side  view  of  a  cathode  ray  tube  display 
of  the  second  embodiment  of  this  invention. 

FIG.  3  is  a  schematic  view  describing  heat  radiation 
due  to  heat  convection. 

FIG.  4  is  a  graph  showing  the  relation  between  the 
exposed  surface  area  of  the  saddle-type  horizontal  coil 
and  the  temperature  rise  of  the  same  coil.  The  saddle- 
type  horizontal  coil  is  partially  exposed  from  the  screen- 
side  end  face  of  the  ferrite  core  of  the  deflection  yoke 
toward  the  screen. 

FIG.  5  is  a  graph  showing  the  relation  between  the 
exposed  surface  area  of  the  saddle-type  vertical  coil 
and  the  temperature  rise  of  the  same  coil.  The  saddle- 
type  vertical  coil  is  partially  exposed  from  the  screen- 
side  end  face  of  the  ferrite  core  of  the  deflection  yoke 
toward  the  screen. 

The  embodiments  of  this  invention  are  explained 
below  by  referring  to  the  drawings. 

FIG.  1  is  a  plan  view  of  a  41cm(17")  •  90°  cathode 

ray  tube  display  according  to  the  first  embodiment  of 
this  invention.  A  cathode  ray  tube  main  body  1  com- 
prises  a  glass  panel  2  and  a  glass  funnel  3  connected  to 
the  rear  of  the  glass  panel  2.  An  electron  gun  (not 

5  shown)  is  attached  to  the  rear  of  the  glass  funnel  3.  A 
deflection  yoke  8  is  attached  to  the  rear  periphery  of  the 
glass  funnel  3.  The  deflection  yoke  8  comprises  a  sad- 
dle-type  horizontal  coil  4,  an  insulating  frame  5  located 
outside  the  saddle-type  horizontal  coil  4,  a  saddle-type 

10  vertical  coil  6  located  outside  the  insulating  frame  5,  and 
a  ferrite  core  7  located  outside  the  saddle-type  vertical 
boil  6.  The  saddle-type  coils  (4,  6)  are  formed  by  wind- 
ing  a  bundle  of  normal  wires  (not  litz  wires)  of  0.25mm 
diameter.  Numeral  9  indicates  the  screen-side  end  face 

15  of  the  ferrite  core  7.  The  saddle-type  horizontal  coil  is 
partially  exposed  from  the  end  face  9  toward  the  screen, 
and  the  surface  area  of  the  exposed  part  is  set  to  be 
185cm2. 

FIG.  4  indicates  the  relation  between  the  exposed 
20  surface  area  SH  of  the  saddle-type  horizontal  coil  4  and 

the  temperature  rise  AtH  of  the  same  coil.  The  shapes 
and  positions  of  the  insulating  frame  5,  the  saddle-type 
vertical  coil  6  and  the  ferrite  core  7  are  illustrated  in  FIG. 
1  .  The  deflection  yoke  8  is  operated  such  that  the  hori- 

25  zontal  deflecting  frequency  is  82kHz,  the  vertical  deflec- 
tion  frequency  is  71  Hz,  anode  voltage  is  25kV,  and  the 
raster  size  is  309x232mm.  The  temperature  rise  AtH  of 
the  saddle-type  horizontal  coil  4  is  defined  by  the  differ- 
ence  between  the  highest  temperature  of  the  saddle- 

30  type  horizontal  coil  4  and  the  average  ambient  tempera- 
ture  around  the  deflection  yoke  8.  The  surface  area  SH 
is  varied  by  fixing  the  wire  winding  angle  and  extending 
the  coil  to  the  screen  side. 

According  to  FIG.  4,  the  AtH  reducing  effect 
35  appears  when  SH  is  1  00cm2  or  more.  The  value  of  AtH 

is  the  smallest  when  SH  is  185cm2,  and  later  the  value 
of  AtH  increases.  These  results  occur  when  the  coil 
length  of  the  saddle-type  horizontal  coil  4  is  extended  to 
the  screen  side  in  order  to  increase  SH.  As  a  result,  the 

40  deflection  center  is  shifted  to  the  screen  side  and  the 
deflection  sensitivity  is  deteriorated,  thus  the  AtH  reduc- 
ing  effect  is  decreased.  When  SH  exceeds  298cm2,  the 
AtH  reducing  effect  is  lost.  Therefore,  the  surface  area 
SH  is  predetermined  to  be  185cm2  in  this  embodiment. 

45  However,  the  temperature  rise  AtH  of  the  saddle-type 
horizontal  coil  4  can  be  reduced  if  SH  ranges  from  100 
to  298cm2. 

FIG.  2  is  a  side  view  of  a  41cm(17")  •  90°  cathode 
ray  tube  display  according  to  the  second  embodiment  of 

so  this  invention.  Similar  to  the  first  embodiment,  a  cathode 
ray  tube  main  body  10  comprises  a  glass  panel  1  1  and 
a  glass  funnel  12  connected  to  the  rear  of  the  glass 
panel  1  1  .  An  electron  gun  (not  shown)  is  attached  to  the 
rear  of  the  glass  funnel  12.  A  deflection  yoke  17  is 

55  attached  to  the  rear  periphery  of  the  glass  funnel  12. 
The  deflection  yoke  17  comprises  a  saddle-type  hori- 
zontal  coil  1  3,  an  insulating  frame  1  4  located  outside  the 
saddle-type  horizontal  coil  13,  a  saddle-type  vertical  coil 
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15  located  outside  the  insulating  frame  14,  and  a  ferrite 
core  16  located  outside  the  saddle-type  vertical  coil  15. 
The  saddle-type  coils  (13,  15)  are  formed  by  winding  a 
bundle  of  normal  wires  (not  litz  wires)  of  0.25mm  diam- 
eter.  Numeral  1  8  indicates  the  screen-side  end  face  of  5 
the  ferrite  core  1  6.  The  saddle-type  vertical  coil  is  par- 
tially  exposed  from  the  end  face  18  toward  the  screen, 
and  the  surface  area  of  the  exposed  part  is  predeter- 
mined  to  be  115cm2. 

FIG.  5  indicates  the  relationship  between  the  10 
exposed  surface  area  Sv  of  the  saddle-type  vertical  coil 
15  and  the  temperature  rise  Atv  of  the  same  coil.  The 
shapes  and  positions  of  the  insulating  frame  14,  the 
saddle-type  horizontal  coil  13  and  the  ferrite  core  16  are 
shown  in  FIG.  2.  The  deflection  yoke  17  is  operated  is 
such  that  the  horizontal  deflecting  frequency  is  82kHz, 
the  vertical  deflection  frequency  is  71  Hz,  anode  voltage 
is  25kV,  and  the  raster  size  is  309x232mm.  The  temper- 
ature  rise  Atv  of  the  saddle-type  vertical  coil  15  is 
defined  by  the  difference  between  the  highest  tempera-  20 
ture  of  the  saddle-type  vertical  coil  1  5  and  the  average 
ambient  temperature  around  the  deflection  yoke  17. 
The  surface  area  Sv  is  varied  by  fixing  the  wire  winding 
angle  and  extending  the  coil  to  the  screen  side. 

According  to  FIG.  5,  the  Atv  reducing  effect  appears  25 
when  Sv  is  55cm2  or  more.  The  value  of  Atv  is  lowest 
when  Sv  is  115cm2.  Between  an  Sv  of  115cm2  and 
185cm2  the  value  of  Atv  continues  to  increase  until,  at 
185cm2,  Atv  again  decreases.  This  result  occurs 
because  eddy  current  loss  due  to  the  increase  of  inter-  30 
linkage  between  the  horizontal  deflection  magnetic  field 
and  the  saddle-type  vertical  coil  15  as  Sv  becomes  big- 
ger.  The  interlinkage  and  the  eddy  current  loss  are  sat- 
urated  if  the  value  of  Sv  exceeds  185cm2.  When  the 
value  of  Sv  exceeds  185cm2,  the  saddle-type  vertical  35 
coil  1  5  becomes  too  large,  and  the  direct  current  resist- 
ance  is  increased.  Such  equipment  cannot  be  practi- 
cally  used. 

Therefore,  the  surface  area  Sv  is  set  to  be  1  1  5cm2 
in  this  embodiment.  However,  the  temperature  rise  Atv  40 
of  the  saddle-type  vertical  coil  1  5  can  be  reduced  if  Sv 
ranges  from  55  to  1  85cm2. 

The  deflection  yoke  of  each  embodiment  explained 
above  comprises  a  saddle-type  vertical  coil.  However, 
the  vertical  coil  can  be  replaced  by  a  troidal  type  coil.  A  45 
troidal  type  vertical  coil  can  be  wound  on  the  ferrite 
core. 

As  mentioned  above,  the  cathode  ray  tube  display 
of  this  invention  can  improve  its  heat  radiation  effect  and 
reduce  temperature  rise.  For  this  purpose,  the  surface  so 
area  of  the  saddle-type  coil  part  which  is  exposed  from 
the  screen-side  end  face  of  the  ferrite  core  of  the  deflec- 
tion  yoke  toward  the  screen  is  enlarged  in  order  to  cre- 
ate  the  effect  of  expanding  radiation  surface  area  and 
convection  of  the  heat.  Therefore,  neither  expensive  ss 
extra-fine  wires  nor  litz  wires  are  necessary  for  these 
saddle-type  coils.  In  addition,  the  breakage  of  wires  can 
be  reduced  during  the  coil  winding  process. 

Claims 

1  .  A  cathode  ray  tube  display  comprising  : 

a  cathode  ray  tube  display  main  body  having  a 
glass  panel  and  a  glass  funnel  connected  to 
the  rear  of  the  glass  panel; 
an  electron  gun  attached  to  a  rear  section  of 
said  main  body;  and 
a  deflection  yoke  arranged  in  a  rear  periphery 
portion  of  said  main  body,  which  comprises  a 
saddle-type  horizontal  coil,  and  an  insulating 
frame  located  outside  said  saddle-type  hori- 
zontal  coil,  a  vertical  coil  and  ferrite  core 
located  outside  said  insulating  frame,  wherein 
a  surface  area  of  said  saddle-type  horizontal 
coil  exposed  from  a  screen-side  end  face  of 
said  ferrite  core  is  within  a  range  of  100  to 
298cm2. 

2.  A  cathode  ray  tube  display  comprising  : 

a  cathode  ray  tube  display  main  body  having  a 
glass  panel  and  a  glass  funnel  connected  to 
the  rear  of  the  glass  panel; 
an  electron  gun  attached  to  a  rear  section  of 
the  main  body;  and 
a  deflection  yoke  arranged  in  a  rear  periphery 
portion  of  said  main  body,  which  comprises  a 
saddle-type  horizontal  coil,  and  an  insulating 
frame  located  outside  said  saddle-type  hori- 
zontal  coil,  a  saddle-type  vertical  coil  and  ferrite 
core  located  outside  said  insulating  frame, 
wherein  a  surface  area  of  said  saddle-type  ver- 
tical  coil  exposed  from  a  screen-side  end  face 
of  said  ferrite  core  is  within  a  range  of  55  to 
185cm2. 
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