
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  E P   0  6 6 6   5 7 9   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
02.04.1997  Bulletin  1997/14 

(21)  Application  number:  95101308.5 

(22)  Date  of  filing:  31.01.1995 

(51)  intci.e:  H01F  38/42,  H01F  2 7 / 3 0  

(54)  High-tension  transformer 

Hochspannungstransformator 

Transformateur  a  haute  tension 

DO 
O) 
Is- 
i o  
CO 
CO 
CO 
o  
a .  
LU 

(84)  Designated  Contracting  States: 
DE  ES  FR  GB  IT  NL  PT 

(30)  Priority:  03.02.1994  JP  11441/94 

(43)  Date  of  publication  of  application: 
09.08.1995  Bulletin  1995/32 

(73)  Proprietor:  MURATA  MANUFACTURING  CO.,  LTD. 
Nagaokakyo-shi  Kyoto-fu  226  (JP) 

(72)  Inventor:  Kanno,  Tadami, 
c/o  Murata  Manufacturing  Co.,  Ltd. 
Nagaokakyo-shi,  Kyoto-fu  (JP) 

(74)  Representative: 
TER  MEER  -  MULLER  -  STEINMEISTER  & 
PARTNER 
Mauerkircherstrasse  45 
81679  Miinchen  (DE) 

(56)  References  cited: 
DE-A-2  838  174 FR-A-  2  404  358 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  666  579  B1 2 

Description 

The  invention  relates  to  a  high-tension  transformer 
as  stated  in  the  preamble  of  independent  claims  1  and  5. 

Such  high-tension  transformer  is  already  known 
from  DE-A-28  38  174.  This  known  high-tension  trans- 
former  comprises  a  first  coil  part  having  a  through  hole  ; 
and  a  second  coil  part  having  a  cylindrical  bobbin  being 
provided  with  a  forward  end  portion  and  a  base  end  por- 
tion,  a  plurality  of  section  collars  being  circumferentially 
formed  on  an  outer  peripheral  surface  of  said  cylindrical 
bobbin  at  prescribed  intervals  along  its  longitudinal  di- 
rection,  and  lead  wires  being  wound  between  said  plu- 
rality  of  section  collars,  respectively;  said  second  coil 
part  being  inserted  in  said  through  hole  of  said  first  coil 
part  from  said  forward  end  portion  of  said  cylindrical 
bobbin,  and  further  being  provided  on  said  forward  end 
portion  of  said  cylindrical  bobbin  with  a  tapered  portion 
being  so  tapered  as  to  approach  said  outer  peripheral 
surface  of  said  cylindrical  bobbin  toward  said  forward 
end  portion, 

A  flyback  transformer  (hereinafter  referred  to  as  an 
FBT)  is  also  known  as  a  high-tension  transformer  having 
a  low-tension  coil  part  which  is  inserted  in  a  through  hole 
of  a  high-tension  coil  part.  Such  an  FBT  is  employed  for 
supplying  a  high  dc  voltage  to  an  anode  of  a  cathode 
ray  tube  of  a  television  receiver  or  the  like. 

Fig.  1  is  a  sectional  view  schematically  illustrating 
the  structure  of  the  aforementioned  FBT. 

This  FBT  1  has  a  pair  of  core  members  2  and  3 
which  are  coupled  with  each  other  to  form  an  angular- 
annular  core.  The  core  members  2  and  3  have  leg  por- 
tions  2a,  2b,  3a  and  3b  respectively.  Forward  ends  of 
the  leg  portions  2a  and  3a  as  well  as  those  of  the  leg 
portions  2b  and  3b  are  bonded  with  each  other  respec- 
tively  through  adhesives  (not  shown)  or  the  like.  The  leg 
portions  2a  and  3a  are  inserted  in  a  low-tension  coil  part 
4,  to  be  bonded  with  each  other  in  this  low-tension  coil 
part  4. 

The  low-tension  coil  part  4  has  a  cylindrical  bobbin 
5  and  a  plurality  of  section  collars  6  which  are  formed 
on  the  outer  peripheral  surface  of  the  cylindrical  bobbin 
5  at  prescribed  intervals  along  its  longitudinal  direction. 
Lead  wires  7  are  wound  on  regions  between  the  plurality 
of  section  collars  6  respectively.  In  other  words,  a  plu- 
rality  of  lead  wires  7  are  wound  on  the  outer  peripheral 
surface  of  the  cylindrical  bobbin  5  by  the  so-called  sec- 
tion  winding.  The  cylindrical  bobbin  5  is  provided  on  its 
lower  end  with  a  flange  part  5a,  from  which  a  plurality  of 
terminal  pins  8  are  drawn  out.  Both  ends  of  the  lead 
wires  7  are  connected  to  the  terminal  pins  8. 

The  low-tension  coil  part  4  is  inserted  in  a  high-ten- 
sion  coil  part  9  having  a  through  hole  9a.  The  high-ten- 
sion  coil  part  9  is  formed  by  winding  a  lead  wire  1  0  such 
as  an  enamel  copper  wire  on  the  outer  peripheral  sur- 
face  of  a  cylindrical  bobbin  9b. 

In  order  to  assemble  the  FBT  1  ,  it  is  necessary  to 
insert  the  low-tension  coil  part  4  in  the  through  hole  9a 

of  the  high-tension  coil  part  9.  Namely,  it  is  necessary 
to  wind  the  lead  wires  7  on  the  regions  which  are  held 
between  the  plurality  of  section  collars  6  respectively  on 
the  outer  peripheral  surface  of  the  cylindrical  bobbin  5 

5  forming  the  low-tension  coil  part  4,  and  to  thereafter  in- 
sert  the  low-tension  coil  part  4  in  the  through  hole  9a  of 
the  high-tension  coil  part  9. 

This  inserting  operation  is  now  described  with  ref- 
erence  to  Fig.  2.  Referring  to  Fig.  2,  the  lead  wires  7  of 

10  the  low-tension  coil  part  4  are  omitted  while  only  the  cy- 
lindrical  bobbin  9b  is  illustrated  with  respect  to  the  high- 
tension  coil  part  9. 

After  the  low-tension  coil  part  4  is  assembled,  the 
cylindrical  bobbin  5  thereof  is  inserted  in  the  through 

is  hole  9a  of  the  cylindrical  bobbin  9b  forming  the  high- 
tension  coil  part  9,  as  shown  by  arrow  A  in  Fig.  2.  How- 
ever,  the  cylindrical  bobbin  5  is  provided  on  its  outer  pe- 
ripheral  surface  with  the  plurality  of  section  collars  6.  If 
the  centers  of  the  cylindrical  bobbins  5  and  9b  are  not 

20  correctly  aligned  with  each  other,  therefore,  the  section 
collars  6  collide  with  the  cylindrical  bobbin  9b,  to  break 
the  cylindrical  bobbin  5  or  9b.  Therefore,  the  center  of 
the  cylindrical  bobbin  5  forming  the  low-tension  coil  part 
4  is  correctly  aligned  with  that  of  the  cylindrical  bobbin 

25  9b,  and  the  cylindrical  bobbin  5  is  carefully  inserted  in 
the  cylindrical  bobbin  9b.  Thus,  a  long  time  is  required 
for  this  inserting  operation,  leading  to  insufficient  pro- 
ductivity. 

While  the  low-  and  high-tension  coil  parts  4  and  9 
30  are  correctly  aligned  with  each  other  in  assembling  in 

order  to  avoid  the  aforementioned  problem,  it  is  neces- 
sary  to  improve  accuracy  of  a  robot  or  a  sequencer  block 
which  is  employed  in  this  case.  Thus,  the  cost  required 
for  such  a  production  equipment  is  remarkably  in- 

35  creased. 
An  object  of  the  present  invention  is  to  provide  an- 

other  high-tension  transformer,  which  low-tension  coil 
part  can  be  readily  inserted  in  a  high-tension  coil  part 
through  a  low-priced  equipment. 

40  According  to  one  aspect  of  the  present  invention, 
the  high-tension  transformer  is  characterized  in  that  the 
first  coil  part  is  provided  with  a  high-tension  coil;  the  sec- 
ond  coil  part  is  provided  with  a  low-tension  coil;  and  one 
or  more  of  said  plurality  of  section  collars  have  sectional 

45  shapes  along  said  longitudinal  direction  of  said  cylindri- 
cal  bobbin  being  so  formed  as  to  approach  said  outer 
peripheral  surface  of  said  cylindrical  bobbin  toward  said 
forward  end  portion,  thereby  defining  said  tapered  por- 
tion. 

so  In  insertion  of  the  low-tension  coil  part,  therefore, 
the  low-tension  coil  part  is  smoothly  inserted  in  the 
through  hole  of  the  high-tension  coil  part.  Even  if  the 
center  of  the  low-tension  coil  part  slightly  deviates  from 
that  of  the  through  hole  of  the  high-tension  coil  part,  the 

55  low-  and  high-tension  coil  parts  can  be  readily  and  cor- 
rectly  aligned  with  each  other  due  to  the  action  of  the 
tapered  portion.  Namely,  the  tapered  portion  comes  into 
contact  with  the  inner  wall  of  the  through  hole  of  the  high- 

2 
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tension  coil  part  to  facilitate  insertion  of  the  low-tension 
coil  part  into  the  high-tension  coil  part  so  long  as  the 
forward  end  portion  of  the  former  is  introduced  into  the 
through  hole  of  the  latter,  whereby  the  center  of  the  low- 
tension  coil  part  is  correctly  aligned  with  that  of  the 
through  hole. 

Therefore,  it  is  possible  to  smoothly  insert  the  low- 
tension  coil  part  in  the  high-tension  coil  part  without 
much  increasing  the  accuracy  of  an  equipment,  such  as 
a  robot  or  a  sequencer  block,  for  example,  which  is  em- 
ployed  for  this  insertion.  Thus,  it  is  possible  to  reduce 
the  cost  required  for  the  production  equipment  for  the 
high-tension  transformer.  In  addition,  it  is  possible  to  re- 
duce  the  operation  time  for  inserting  the  low-tension  coil 
part  in  the  high-tension  coil  part  due  to  no  requirement 
for  correct  alignment,  thereby  improving  productivity  al- 
so  in  this  point. 

As  already  mentioned,  the  sectional  shapes  of  the 
section  collars  along  the  longitudinal  direction  of  the  cy- 
lindrical  bobbin  are  so  formed  as  to  approach  the  outer 
peripheral  surface  of  the  cylindrical  bobbin  toward  its 
forward  end  portion,  whereby  the  section  collars  are  pro- 
vided  with  the  tapered  portion(s). 

When  the  tapered  portion  is  thus  defined  by  the  sec- 
tion  collar(s),  the  tapered  portion  may  be  provided  on 
the  section  collar  of  the  frontmost  position  which  is  clos- 
est  to  the  forward  end  portion  of  the  cylindrical  bobbin. 
Further,  this  section  collar  may  be  formed  by  a  plurality 
of  section  collars  which  are  divided  in  the  circumferential 
direction,  or  by  that  having  a  continuous  shape  in  the 
circumferential  direction. 

Alternatively,  the  sectional  shapes  of  the  plurality  of 
section  collars  may  be  formed  to  have  the  aforemen- 
tioned  tapered  portions  respectively.  Namely,  all  section 
collars  may  be  formed  to  have  the  aforementioned  ta- 
pered  portions.  Preferably,  the  plurality  of  section  collars 
which  are  arranged  along  the  longitudinal  direction  of 
the  cylindrical  bobbin  are  so  formed  that  outer  edges 
thereof  approach  the  outer  peripheral  surface  of  the  cy- 
lindrical  bobbin  toward  its  forward  end  portion. 

According  to  a  second  aspect  of  the  present  inven- 
tion,  the  high-tension  transformer  is  characterized  in 
that  the  first  coil  part  is  provided  with  a  high-tension  coil; 
the  second  coil  part  is  provided  with  a  low-tension  coil; 
and  in  that  the  tapered  portion  is  formed  by  inclined  sur- 
faces  of  auxiliary  members,  said  auxiliary  members  be- 
ing  arranged  at  least  on  a  forward  end  side  of  that  of 
said  section  collars  being  located  on  a  frontmost  posi- 
tion. 

This  auxiliary  members  may  be  formed  independ- 
ently  of  the  section  collars  at  a  prescribed  distance 
therefrom,  while  the  same  is  preferably  integrally  formed 
with  the  section  collars. 

The  foregoing  and  other  objects,  features,  aspects 
and  advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  detailed  description  of 
the  present  invention  when  taken  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  sectional  view  for  illustrating 
the  overall  structure  of  a  conventional  FBT; 

5  Fig.  2  is  a  schematic  partially  fragmented  sectional 
view  for  illustrating  a  step  of  inserting  a  low-tension 
coil  part  in  a  high-tension  coil  part  in  the  conven- 
tional  FBT; 
Fig.  3  is  a  schematic  sectional  view  for  illustrating 

10  the  overall  structure  of  an  FBT  according  to  an  em- 
bodiment  of  the  present  invention; 
Fig.  4  is  a  partially  fragmented  side  elevational  view 
showing  the  appearance  of  a  cylindrical  bobbin  em- 
ployed  in  the  FBT  according  to  the  embodiment  of 

is  the  present  invention; 
Fig.  5  is  a  partially  fragmented  side  elevational  view 
showing  a  first  modification  of  the  cylindrical  bobbin 
employed  in  the  FBT  according  to  the  embodiment 
of  the  present  invention; 

20  Fig.  6  is  a  partially  fragmented  side  sectional  view 
showing  a  second  modification  of  the  cylindrical 
bobbin  employed  in  the  FBT  according  to  the  em- 
bodiment  of  the  present  invention;  and 
Fig.  7  is  a  partially  fragmented  side  sectional  view 

25  showing  a  third  modification  of  the  cylindrical  bob- 
bin  employed  in  the  FBT  according  to  the  embodi- 
ment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
30  EMBODIMENTS 

An  embodiment  of  the  present  invention  which  is 
applied  to  an  FBT  serving  as  an  exemplary  high-tension 
transformer  is  now  described  with  reference  to  the  draw- 

35  ings. 
Fig.  3  is  a  schematic  sectional  view  showing  the 

overall  structure  of  an  FBT  21  according  to  the  embod- 
iment  of  the  present  invention. 

The  FBT  21  has  a  core  which  is  formed  by  a  pair  of 
40  core  members  22  and  23.  The  core  members  22  and  23 

have  pairs  of  leg  portions  22a,  22b,  23a  and  23b  respec- 
tively.  The  leg  portions  22a  and  22b  are  bonded  with  the 
leg  portions  23a  and  23b  through  insulating  adhesives 
(not  shown)  respectively.  The  core,  having  an  angular- 

45  annular  shape,  which  is  formed  by  the  core  members 
22  and  23  is  inserted  in  a  low-tension  coil  part  24  in  the 
portion  where  the  leg  portions  22a  and  23a  are  bonded 
with  each  other. 

The  low-tension  coil  part  24  has  a  cylindrical  bobbin 
so  25  which  is  made  of  synthetic  resin,  for  example.  This 

cylindrical  bobbin  25  is  substantially  cylindrical  as  a 
whole,  and  has  a  flange  portion  25c  on  its  base  end  por- 
tion  25b  which  is  opposite  to  its  forward  end  portion  25a. 
A  plurality  of  section  collars  26  and  27  are  formed  on  an 

55  outer  peripheral  surface  of  the  cylindrical  bobbin  25. 
Further,  lead  wires  28  are  wound  on  the  outer  peripheral 
surface  of  the  cylindrical  bobbin  25  in  regions  between 
the  plurality  of  section  collars  26  and  27  respectively. 

25 

3 
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Namely,  a  plurality  of  lead  wires  28  are  so  section- 
wound  that  a  plurality  of  wound  portions  are  arranged 
along  the  longitudinal  direction  of  the  cylindrical  bobbin 
25.  Both  ends  of  the  lead  wires  28  are  connected  to  ter- 
minal  pins  29  which  are  drawn  out  from  the  flange  por- 
tion  25c. 

The  lead  wires  28  can  be  formed  by  conductors 
such  as  enamel  copper  wires,  for  example,  having  in- 
sulation-coated  surfaces. 

The  low-tension  coil  part  24  is  inserted  in  the  high- 
tension  coil  part  30.  The  high-tension  coil  part  30  has  a 
cylindrical  bobbin  31  which  is  made  of  synthetic  resin  or 
a  metal  having  an  insulated  surface,  for  example.  A  lead 
wire  32  consisting  of  an  enamel  coil  wire  or  the  like  is 
wound  on  an  outer  peripheral  surface  of  the  cylindrical 
bobbin  31. 

Since  the  cylindrical  bobbin  31  has  a  cylindrical 
shape,  the  high-tension  coil  part  30  has  a  through  hole 
30a  so  that  the  aforementioned  low-tension  coil  part  24 
is  inserted  in  this  through  hole  30a. 

Further,  a  case  32  is  mounted  to  enclose  the  high- 
tension  coil  part  30  receiving  the  low-tension  coil  part 
24,  and  this  case  32  is  filled  up  with  insulating  resin  (not 
shown). 

The  feature  of  the  FBT  21  according  to  this  embod- 
iment  resides  in  that  the  cylindrical  bobbin  25  forming 
the  low-tension  coil  part  24  is  provided  on  its  outer  pe- 
ripheral  surface  with  a  tapered  portion.  Fig.  4  illustrates 
only  the  cylindrical  bobbin  25  shown  in  Fig.  3  in  a  par- 
tially  enlarged  manner.  The  cylindrical  bobbin  25  is  pro- 
vided  with  the  plurality  of  section  collars  26  and  27  which 
are  arranged  at  prescribed  intervals  along  its  longitudi- 
nal  direction.  Such  plurality  of  section  collars  26  and  27 
are  also  arranged  along  the  circumferential  direction  re- 
spectively. 

The  section  collars  26  in  proximity  to  the  forward 
end  portion  25a  of  the  cylindrical  bobbin  25,  i.e.,  provid- 
ed  on  the  frontmost  position,  have  shapes  which  are  dif- 
ferent  from  those  of  the  remaining  section  collars  27. 
Namely,  the  section  collars  26  have  inclined  surfaces 
26a  which  are  so  formed  that  sections  along  the  longi- 
tudinal  direction  of  the  cylindrical  bobbin  25  approach 
the  outer  peripheral  surface  thereof  toward  the  forward 
end  portion  25a.  Namely,  the  inclined  surfaces  26a  de- 
fine  the  tapered  portion  of  the  present  invention.  Accord- 
ing  to  this  embodiment,  the  plurality  of  section  collars 
26  which  are  circumferentially  arranged  on  the  front- 
most  position  of  the  cylindrical  bobbin  25  have  the  in- 
clined  surfaces  26a,  so  that  the  plurality  of  section  col- 
lars  26  define  the  tapered  portion  according  to  the 
present  invention. 

In  the  FBT  21  according  to  this  embodiment,  the 
section  collars  26  which  are  provided  on  the  frontmost 
position  have  the  aforementioned  inclined  surfaces  26a 
among  those  provided  on  the  outer  peripheral  surface 
of  the  cylindrical  bobbin  25,  whereby  the  section  collars 
26  hardly  interfere  with  the  cylindrical  bobbin  31  forming 
the  high-tension  coil  part  30  when  the  low-tension  coil 

part  24  is  inserted  in  the  through  hole  30a  of  the  high- 
tension  coil  part  30.  Further,  the  tapered  portion  is  de- 
fined  by  the  section  collars  26,  whereby  the  low-tension 
coil  part  24  can  be  smoothly  inserted  in  the  high-tension 

5  coil  part  30.  When  the  center  of  the  cylindrical  bobbin 
25  slightly  deviates  from  that  of  the  through  hole  30a 
provided  in  the  high-tension  coil  part  30,  the  inclined  sur- 
faces  26a  of  the  section  collars  26  come  into  contact 
with  the  cylindrical  bobbin  31  of  the  high-tension  coil  part 

10  30  upon  insertion  of  the  low-tension  coil  part  24.  Since 
the  inclined  surfaces  26a  of  the  section  collars  26  are  in 
contact  with  a  wall  surface  of  the  cylindrical  bobbin  31 
upon  such  insertion,  the  center  of  the  cylindrical  bobbin 
25  is  correctly  aligned  with  that  of  the  through  hole  30a. 

is  Thus,  it  is  possible  to  smoothly  insert  the  low-tension 
coil  24  in  the  through  hole  30a  of  the  high-tension  coil 
part  30. 

While  Fig.  4  shows  only  the  cylindrical  bobbin  25  of 
the  low-tension  coil  part  24,  the  aforementioned  lead 

20  wires  28  are  wound  on  the  outer  peripheral  surface  of 
the  cylindrical  bobbin  25  in  advance  of  the  insertion. 

In  the  aforementioned  embodiment,  the  tapered 
portion  is  defined  by  providing  the  inclined  surfaces  26a 
on  the  collars  26  which  are  located  on  the  frontmost  po- 

25  sition  among  the  plurality  of  section  collars  26  and  27. 
However,  the  tapered  portion  of  the  present  invention  is 
not  restricted  to  such  an  example  alone. 

As  shown  in  Fig.  5,  for  example,  a  single  section 
collar  36  may  be  formed  on  the  cylindrical  bobbin  25  to 

30  be  continuous  along  its  circumferential  direction,  as  that 
provided  on  the  frontmost  position.  When  a  lead  wire 
which  is  wound  at  the  back  of  the  section  collar  36  pro- 
vided  on  the  frontmost  position  is  drawn  out,  the  section 
collar  36  inhibits  no  such  drawing  of  the  lead  wire.  Thus, 

35  the  frontmost  section  collar  36  may  be  continuous  along 
the  circumferential  direction. 

Alternatively,  the  section  collars  26  located  on  the 
frontmost  position  may  be  provided  with  auxiliary  mem- 
bers  47  on  portions  which  are  close  to  the  forward  end 

40  portion  25a  of  the  cylindrical  bobbin  25,  as  shown  in  Fig. 
6.  The  auxiliary  members  47  have  inclined  surfaces  47a 
which  are  so  formed  that  sections  along  the  longitudinal 
direction  of  the  cylindrical  bobbin  25  approach  the  outer 
peripheral  surface  of  the  cylindrical  bobbin  25  toward 

45  the  forward  end  portion  25a.  Thus,  the  tapered  portion 
of  the  present  invention  is  defined  by  the  inclined  sur- 
faces  47a  of  the  auxiliary  members  47.  While  all  of  the 
plurality  of  section  collars  26  which  are  arranged  on  the 
frontmost  position  are  provided  with  the  auxiliary  mem- 

50  bers  47  in  Fig.  6,  the  section  collars  26  may  include 
those  provided  with  no  auxiliary  members  47.  In  order 
to  facilitate  alignment  for  inserting  the  cylindrical  bobbin 
25  in  the  through  hole  30a  of  the  high-tension  coil  part 
30,  the  aforementioned  auxiliary  members  47  may  be 

55  provided  at  least  on  a  pair  of  section  collars  26,  to  be 
opposed  to  each  other  through  the  cylindrical  bobbin  25. 

While  the  auxiliary  members  47  are  arranged  to  be 
in  contact  with  the  section  collars  26  provided  on  the 

4 



7 EP  0  666  579  B1 8 

frontmost  position  in  Fig.  6,  the  same  may  alternatively 
be  arranged  on  positions,  separated  from  the  section 
collars  26  provided  on  the  frontmost  position,  which  are 
closer  to  the  forward  end  portion  25a.  However,  the  aux- 
iliary  members  47  are  preferably  integrated  with  the  sec- 
tion  collars  26  provided  on  the  frontmost  position  as 
shown  in  Fig.  6,  so  that  it  is  possible  to  further  reliably 
prevent  the  section  collars  26  from  breakage. 

While  the  tapered  portions  are  defined  by  the  sec- 
tion  collars  26  and  36  provided  on  the  frontmost  posi- 
tions  in  the  examples  shown  in  Figs.  4  to  6,  the  remain- 
ing  section  collars  27  may  also  define  tapered  portions. 
As  shown  in  Fig.  7,  for  example,  the  plurality  of  remain- 
ing  section  collars  27  which  are  arranged  at  prescribed 
intervals  along  the  longitudinal  direction  of  the  cylindri- 
cal  bobbin  25  may  also  be  provided  with  inclined  surfac- 
es  27a  and  27b,  thereby  defining  a  plurality  of  tapered 
portions.  In  this  case,  it  is  preferable  that  the  plurality  of 
section  collars  26  and  27  defining  the  tapered  portions 
are  so  formed  that  outer  edges  thereof  approach  the 
outer  peripheral  surface  of  the  cylindrical  bobbin  25  to- 
ward  the  forward  end  portion  25a,  as  shown  in  Fig.  7. 

While  the  above  description  has  been  made  with 
reference  to  an  embodiment  which  is  applied  to  an  FBT, 
the  present  invention  is  not  restricted  to  such  an  FBT. 
Namely,  the  present  invention  is  applicable  to  an  arbi- 
trary  high-tension  transformer  other  than  the  FBT,  so  far 
as  the  same  comprises  a  low-tension  coil  part  and  a 
high-tension  coil  part  receiving  the  low-tension  coil  part, 
with  a  plurality  of  section  collars  which  are  formed  on  an 
outer  peripheral  surface  of  a  cylindrical  bobbin,  forming 
the  low-tension  coil  part,  on  which  lead  wires  are  sec- 
tion-wound. 

Claims 

1  .  A  high-tension  transformer  comprising: 

a  first  coil  part  (30)  having  a  through  hole  (30a); 
and 
a  second  coil  part  (24)  having  a  cylindrical  bob- 
bin  (25)  being  provided  with  a  forward  end  por- 
tion  (25a)  and  a  base  end  portion  (25b),  a  plu- 
rality  of  section  collars  (26,  27)  being  circum- 
ferentially  formed  on  an  outer  peripheral  sur- 
face  of  said  cylindrical  bobbin  (2  5)  at  pre- 
scribed  intervals  along  its  longitudinal  direction, 
and  lead  wires  (28)  being  wound  between  said 
plurality  of  section  collars  (26,  27),  respectively; 
said  second  coil  part(24)  being  inserted  in  said 
through  hole  (30a)  of  said  first  coil  part  (30) 
from  said  forward  end  portion  (25a)  of  said  cy- 
lindrical  bobbin  (25),  and  further  being  provided 
on  said  forward  end  portion  (25a)  of  said  cylin- 
drical  bobbin  (25)  with  a  tapered  portion  being 
so  tapered  as  to  approach  said  outer  peripheral 
surface  of  said  cylindrical  bobbin  (25)  toward 

said  forward  end  portion  (25a), 

characterized  in  that 

5  -  the  first  coil  part  (30)  is  provided  with  a  high- 
tension  coil; 
the  second  coil  part  (24)  is  provided  with  a  low- 
tension  coil;  and  in  that 
one  or  more  of  said  plurality  of  section  collars 

10  (26,  27)  have  sectional  shapes  along  said  lon- 
gitudinal  direction  of  said  cylindrical  bobbin  (25) 
defining  said  tapered  portion. 

2.  The  high-tension  transformer  as  claimed  in  claim  1  , 
is  characterized  in  that  said  tapered  portion  is 

formed  by  that  (26)  of  said  plurality  of  section  collars 
(26,  27)  being  arranged  on  a  position  being  closest 
to  said  forward  end  portion  (25a)  of  said  cylindrical 
bobbin  (25). 

20 
3.  The  high-tension  transformer  as  claimed  in  claim  2, 

characterized  in  that  said  section  collar  (26)  being 
arranged  on  said  position  being  closest  to  said  for- 
ward  end  potion  (25a)  of  said  cylindrical  bobbin  (25) 

25  consists  of  a  plurality  of  section  collars  being  divid- 
ed  in  the  circumferential  direction. 

4.  The  high-tension  transformer  as  claimed  in  claim  2, 
characterized  in  that  said  section  collar  (36)  being 

30  arranged  on  said  position  being  closest  to  said  for- 
ward  end  portion  (25a)  of  said  cylindrical  bobbin 
(25)  has  a  continuous  shape  along  the  circumfer- 
ential  direction. 

35  5.  A  high-tension  transformer  comprising: 

a  first  coil  part  (30)  having  a  through  hole  (30a); 
and 
a  second  coil  part  (24)  having  a  cylindrical  bob- 

40  bin  (25)  being  provided  with  a  forward  end  por- 
tion  (25a)  and  a  base  end  portion  (25b),  a  plu- 
rality  of  section  collars  (26,  27)  being  circum- 
ferentially  formed  on  an  outer  peripheral  sur- 
face  of  said  cylindrical  bobbin  (25)  at  pre- 

45  scribed  intervals  along  its  longitudinal  direction, 
and  lead  wires  (28)  being  wound  between  said 
plurality  of  section  collars  (26,  27),  respectively; 
said  second  coil  part  (24)  being  inserted  in  said 
through  hole  (30a)  of  said  first  coil  part  (30) 

so  from  said  forward  end  portion  (25a)  of  said  cy- 
lindrical  bobbin  (25),  and  further  being  provided 
on  said  forward  end  portion  (25a)  of  said  cylin- 
drical  bobbin  (2  5)  with  a  tapered  portion  being 
so  tapered  as  to  approach  said  outer  peripheral 

55  surface  of  said  cylindrical  bobbin  (25)  toward 
said  forward  end  portion  (25a), 

characterized  in  that 

5 
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the  first  coil  part  (30)  is  provided  with  a  high- 
tension  coil; 
the  second  coil  part  (24)  is  provided  with  a  low- 
tension  coil;  and 
in  that  said  tapered  portion  is  formed  by  inclined  s 
surfaces  (47a)  of  auxiliary  members  (47), 
said  auxiliary  members  (47)  being  arranged  at 
least  on  a  forward  end  side  of  that  of  said  sec- 
tion  collars  (26)  being  located  on  a  frontmost 
position.  10 

6.  The  high-tension  transformer  as  claimed  in  claim  5, 
characterized  in  that  said  auxiliary  members  (47) 
are  integrally  formed  with  said  section  collar  (26) 
being  located  on  said  frontmost  position  on  its  for-  is 
ward  end  side. 

7.  The  high-tension  transformer  as  claimed  in  one  of 
the  claims  1  to  6,  characterized  in  that  it  is  de- 
signed  as  a  flyback  transformer.  20 

stege  (26,  27)  Schnittformen  entlang  der 
Langsrichtung  des  zylindrischen  Spulenhalters 
(25)  aufweisen,  die  den  verjungten  Bereich  bil- 
den. 

2.  Hochspannungstransformator  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dass  der  verjungte  Be- 
reich  durch  denjenigen  (26)  der  mehreren  Untertei- 
lungsstege  (26,  27)  gebildet  ist,  der  an  der  Position 
liegt,  die  sich  am  nachsten  am  vorderen  Endbereich 
(25a)  des  zylindrischen  Spulenhalters  (25)  befin- 
det. 

3.  Hochspannungstransformator  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dass  der  Unterteilungs- 
steg  (26),  der  an  der  Position  angeordnet  ist,  die  am 
nachsten  am  vorderen  Endbereich  (25a)  des  zylin- 
drischen  Spulenhalters  (25)  liegt,  aus  mehreren 
Unterteilungsstegen  besteht,  die  in  der  Umfangs- 
richtung  unterteilt  sind. 

4. 
Patentanspriiche 

1.  Hochspannungstransformator  mit: 

der  erste  Spulenteil  (30)  mit  einer  Hochspan- 
nungsspule  versehen  ist; 
der  zweite  Spulenteil  (24)  mit  einer  Nieder- 
spannungsspule  versehen  ist  und 
ein  oder  mehrere  der  mehreren  Unterteilungs- 

25 

einem  ersten  Spulenteil  (30)  mit  einem  Durch- 
gangsloch  (30a)  ;  und 
einem  zweiten  Spulenteil  (24)  mit  einem  zylin-  5. 
drischen  Spulenhalter  (25),  der  mit  einem  vor-  30 
deren  Endbereich  (25a)  und  einem  Sockelend- 
bereich  (25b)  versehen  ist,  wobei  mehrere  Un- 
terteilungsstege  (26,  27)  in  Umfangsrichtung 
an  der  AuBenumfangsflache  des  zylindrischen 
Spulenhalters  (25)  mit  vorbestimmten  Interval-  35 
len  entlang  dessen  Langsrichtung  angeordnet 
sind  und  Zuleitungsdrahte  (28)  jeweils  zwi- 
schen  die  mehreren  Unterteilungsstege  (26, 
27)  gewickelt  sind; 
wobei  dieser  zweite  Spulenteil  (24)  vom  vorde-  40 
ren  Endbereich  (25a)  des  zylindrischen  Spu- 
lenhalters  (25)  her  in  das  Durchgangsloch 
(30a)  des  ersten  Spulenteils  (30)  eingefuhrt  ist 
und  er  ferner  am  vorderen  Endbereich  (25a) 
des  zylindrischen  Spulenhalters  (25)  mit  einem  45 
verjungten  Bereich  versehen  ist,  der  in  solcher 
Weise  verjungt  zulauft,  dass  er  sich  zum  vor- 
deren  Endbereich  (25a)  hin  an  die  AuBenum- 
fangsflache  des  zylindrischen  Spulenhalters 
(25)  annahert;  so 

dadurch  gekennzeichnet,  dass 

55 

Hochspannungstransformator  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dass  der  Unterteilungs- 
steg  (26),  der  an  der  Position  am  nachsten  am  vor- 
deren  Endbereich  (25a)  des  zylindrischen  Spulen- 
halters  (25)  liegt,  durchgehende  Form  entlang  der 
Umfangsrichtung  aufweist. 

Hochspannungstransformator  mit: 

einem  ersten  Spulenteil  (30)  mit  einem  Durch- 
gangsloch  (30a);  und 
einem  zweiten  Spulenteil  (24)  mit  einem  zylin- 
drischen  Spulenhalter  (25),  der  mit  einem  vor- 
deren  Endbereich  (25a)  und  einem  Sockelend- 
bereich  (25b)  versehen  ist,  wobei  mehrere  Un- 
terteilungsstege  (26,  27)  in  Umfangsrichtung 
an  der  AuBenumfangsflache  des  zylindrischen 
Spulenhalters  (25)  mit  vorbestimmten  Interval- 
len  entlang  dessen  Langsrichtung  angeordnet 
sind  und  Zuleitungsdrahte  (28)  jeweils  zwi- 
schen  die  mehreren  Unterteilungsstege  (26, 
27)  gewickelt  sind; 
wobei  dieser  zweite  Spulenteil  (24)  vom  vorde- 
ren  Endbereich  (25a)  des  zylindrischen  Spu- 
lenhalters  (25)  her  in  das  Durchgangsloch 
(30a)  des  ersten  Spulenteils  (30)  eingefuhrt  ist 
und  er  ferner  am  vorderen  Endbereich  (25a) 
des  zylindrischen  Spulenhalters  (25)  mit  einem 
verjungten  Bereich  versehen  ist,  der  in  solcher 
Weise  verjungt  zulauft,  dass  er  sich  zum  vor- 
deren  Endbereich  (25a)  hin  an  die  AuBenum- 
fangsflache  des  zylindrischen  Spulenhalters 
(25)  annahert; 

dadurch  gekennzeichnet,  dass 

der  erste  Spulenteil  (30)  mit  einer  Hochspan- 

6 



11 EP  0  666  579  B1 12 

nungsspule  versehen  ist; 
der  zweite  Spulenteil  (24)  mit  einer  Nieder- 
spannungsspule  versehen  ist  und 
der  verjungte  Bereich  durch  schrage  Flachen 
(47a)  von  Hilfselementen  (47)  gebildet  ist; 
wobei  diese  Hilfselemente  (47)  zumindest  an 
der  Vorderendseite  derjenigen  Unterteilungs- 
stege  (26)  angeordnet  sind,  die  an  der  vorder- 
sten  Position  liegen. 

6.  Hochspannungstransformator  nach  Anspruch  5, 
dadurch  gekennzeichnet,  dass  die  Hilfselemente 
(47)  einstuckig  mit  demjenigen  Unterteilungssteg 
(26)  ausgebildet  sind,  der  an  der  vordersten  Positi- 
on  an  der  Seite  des  Vorderendes  liegt. 

7.  Hochspannungstransformator  nach  einem  der  An- 
spruche  1  bis  6,  dadurch  gekennzeichnet,  dass 
er  als  Zeilenrucklauftransformator  konzipiert  ist. 

Revendications 

1.  Un  transformateur  haute  tension  comprenant  : 

une  premiere  partie  de  bobine  (30)  comportant 
un  trou  traversant  (30a)  ;  et 
une  seconde  partie  de  bobine  (24)  comportant 
une  bobine  cylindrique  (25)  pourvue  d'une  par- 
tie  d'extremite  avant  (25a)  et  d'une  partie  d'ex- 
tremite  de  base  (25b),  une  pluralite  d'anneaux 
de  section  (26,  27)  etant  formes,  de  maniere 
circonferentielle,  sur  une  surface  peripherique 
exterieure  de  ladite  bobine  cylindrique  (25)  a 
intervalles  prescrits  le  long  de  son  sens  longi- 
tudinal,  et  des  fils  conducteurs  (28)  enroules 
entre  ladite  pluralite  d'anneaux  de  section  (26, 
27),  respectivement  ; 
ladite  seconde  partie  de  bobine  (24)  etant  inse- 
ree  dans  ledit  trou  traversant  (30a)  de  ladite 
premiere  partie  de  bobine  (30)  a  partir  de  ladite 
partie  d'extremite  avant  (25a)  de  ladite  bobine 
cylindrique  (25)  et  etant,  de  plus,  pourvue,  sur 
ladite  partie  d'extremite  avant  (25a)  de  ladite 
bobine  cylindrique  (25),  d'une  partie  effilee, 
etant  effilee  de  maniere  a  approcher  ladite  sur- 
face  peripherique  exterieure  de  ladite  bobine 
cylindrique  (25)  vers  ladite  partie  d'extremite 
avant  (25a), 

caracterise  en  ce  que 

la  premiere  partie  de  bobine  (30)  est  pourvue 
d'une  bobine  haute  tension  ; 
la  seconde  partie  de  bobine  (24)  est  pourvue 
d'une  bobine  basse  tension  ;  et  en  ce  que 
un  ou  plusieurs  de  ladite  pluralite  d'anneaux  de 
section  (26,  27)  ont  des  formes  en  coupe  le  long 

dudit  sens  longitudinal  de  ladite  bobine  cylin- 
drique  (25)  definissant  ladite  partie  effilee. 

2.  Le  transformateur  haute  tension  selon  la  revendi- 
5  cation  1,  caracterise  en  ce  que  ladite  partie  effilee 

est  formee  par  celui  (26)  de  ladite  pluralite  d'an- 
neaux  de  section  (26,  27)  qui  est  agence  a  une  po- 
sition  la  plus  proche  de  ladite  partie  d'extremite 
avant  (25a)  de  ladite  bobine  cylindrique  (25). 

10 
3.  Le  transformateur  haute  tension  selon  la  revendi- 

cation  2,  caracterise  en  ce  que  ledit  anneau  de  sec- 
tion  (26)  agence  a  ladite  position  la  plus  proche  de 
ladite  partie  d'extremite  avant  (25a)  de  ladite  bobine 

is  cylindrique  (25)  consiste  en  une  pluralite  d'anneaux 
de  section  divises  dans  le  sens  circonferentiel. 

4.  Le  transformateur  haute  tension  selon  la  revendi- 
cation  2,  caracterise  en  ce  que  ledit  anneau  de  sec- 

20  tion  (36)  agence  a  ladite  position  la  plus  proche  de 
ladite  partie  d'extremite  avant  (25a)  de  ladite  bobine 
cylindrique  (25)  a  une  forme  continue  le  long  du 
sens  circonferentiel. 

25  5.  Le  transformateur  haute  tension  comprenant  : 

une  premiere  partie  de  bobine  (30)  comportant 
un  trou  traversant  (30a)  ;  et 
une  seconde  partie  de  bobine  (24)  comportant 

30  une  bobine  cylindrique  (25)  pourvue  d'une  par- 
tie  d'extremite  avant  (25a)  et  d'une  partie  d'ex- 
tremite  de  base  (25b),  une  pluralite  d'anneaux 
de  section  (26,  27)  etant  formes,  de  maniere 
circonferentielle,  sur  une  surface  peripherique 

35  exterieure  de  ladite  bobine  cylindrique  (25)  a 
intervalles  prescrits  le  long  de  son  sens  longi- 
tudinal,  et  des  fils  conducteurs  (28)  enroules 
entre  ladite  pluralite  d'anneaux  de  section  (26, 
27),  respectivement  ; 

40  -  ladite  seconde  partie  de  bobine  (24)  etant  inse- 
ree  dans  ledit  trou  traversant  (30a)  de  ladite 
premiere  partie  de  bobine  (30)  de  ladite  partie 
d'extremite  avant  (25a)  de  ladite  bobine  cylin- 
drique  (25)  et  etant,  de  plus,  pourvue,  sur  ladite 

45  partie  d'extremite  avant  (25a)  de  ladite  bobine 
cylindrique  (25),  d'une  partie  effilee,  etant  effi- 
lee  de  maniere  a  approcher  ladite  surface  pe- 
ripherique  exterieure  de  ladite  bobine  cylindri- 
que  (25)  vers  ladite  partie  d'extremite  avant 

so  (25a), 

caracterise  en  ce  que 

la  premiere  partie  de  bobine  (30)  est  pourvue 
55  d'une  bobine  haute  tension  ; 

la  seconde  partie  de  bobine  (24)  est  pourvue 
d'une  bobine  basse  tension  ;  et  en  ce  que 
ladite  partie  effilee  est  formee  par  les  surfaces 

7 
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inclinees  (47a)  d'elements  auxiliaires  (47)  ; 
lesdits  elements  auxiliaires  (47)  etant  agences 
au  moins  sur  un  cote  d'extremite  avant  de  celui 
desdits  anneaux  de  section  (26)  place  a  une 
position  la  plus  en  avant.  s 

Le  transformateur  haute  tension  selon  la  revendi- 
cation  5,  caracterise  en  ce  que  lesdits  elements 
auxiliaires  (47)  sont  formes  integralement  avec  ledit 
anneau  de  section  (26)  situe  a  ladite  position  la  plus  10 
en  avant  sur  son  cote  d'extremite  avant. 

Le  transformateur  haute  tension  selon  I'une  quel- 
conque  des  revendications  1  a  6,  caracterise  en  ce 
qu'il  est  concu  comme  un  transformateur  de  retour  15 
de  spot. 
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