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Description 

Background  of  the  Invention 

1  .  Field  of  the  Invention 
The  present  invention  relates  to  a  method  and  ap- 

paratus  for  manufacturing  a  part  with  one  or  more 
coils,  and  in  particular  to  a  method  and  apparatus  for 
fitting  at  least  one  ring  coil  into  a  corresponding 
channel  formed  in  the  inner  circumference  surface  of 
a  cylindrical  and  hollow  member  such  as  a  cylindrical 
core  of  a  rotary  transformer  employed  for  a  video 
tape  recorder. 

2.  Description  of  the  Prior  Art 
Recently,  improvement  for  video  tape  recorders  is 

being  made  for  size-reduction  and  multifunction  pur- 
poses.  In  order  to  achieve  these  purposes  a  rotary 
transformer,  being  one  of  main  parts  of  a  video  tape 
recorder,  has  been  improved  and  a  cylindrical  rotary 
transformer  has  been  proposed  in  place  of  the  con- 
ventional  plate-type  transformer. 

The  cylindrical  rotary  transformer  requires  a  cylin- 
drical  and  hollow  core  having  one  or  more  ring  coils  at 
the  inside  surface  thereof.  Such  ring  coils  should 
respectively  perfectly  be  accepted  in  channels  formed 
on  the  inner  circumference  surface  of  the  cylindrical 
core  so  as  to  prevent  the  coils  from  protruding  inward- 
ly  with  respect  to  the  inner  surface  thereof. 

For  the  formation  of  such  a  cylindrical  core,  lead 
wires  are  in  advance  attached  to  the  coils  which  will 
be  in  turn  fitted  into  the  coil  channels  formed  in  the 
inside  circumference  surface  of  the  core.  In  this 
case,  each  of  the  ring  coils  is  formed  to  have  a  di- 
ameter  substantially  equal  to  the  diameter  of  the 
channels  greater  than  the  inner  diameter  of  the  core, 
and  then  inserted  into  each  of  the  channels  making 
the  most  of  elastic  characteristic  of  the  ring  coil. 

Such  coil  fitting  work  is  complex  and  difficult  and 
takes  a  long  time  with  manual  operation,  making  it 
difficult  to  ensure  a  sufficient  production  and  to  im- 
prove  yield  because  of  damage  of  the  coil  on  fit- 
ting  operation.  These  disadvantages  cause  the 
resistance  to  use  of  the  cylindrical  rotary  transformer 
in  video  tape  recorders. 

Summary  of  the  Invention 
An  object  of  the  present  invention  is  therefore  to 

provide  a  method  and  apparatus  which  overcomes 
the  disadvantages  inherent  in  the  prior  art  tech- 
niques  and  which  is  capable  of  accurately  effectively 
fitting  ring  coils  in  coil  channels  formed  in  the  inside 
circumference  surface  of  a  cylindrical  core.  This  in- 
vention  makes  easy  automization  for  manufacturing 
of  a  cylindrical  rotary  transformer  and  enables  the 
cylindrical  rotary  transformer  to  be  employed  for  a 
video  tape  recorder. 

In  accordance  with  the  present  invention,  a 
method  for  fitting  a  ring  coil  into  a  channel  formed  in 
the  inner  circumference  surface  of  a  cylindrical  and 
hollow  member,  comprises  the  steps  of:  deforming 
the  ring  coil  by  applying  a  force  inwardly  to  one  or 
more  portions  thereof  so  that  the  circumscribed  cir- 
cle  diameter  thereof  becomes  smaller;  inserting  the 
deformed  coil  into  the  cylindrical  and  hollow  mem- 

ber;  pressing  the  deformed  portions  of  the  coil  out- 
wardly  after  positioning  the  deformed  coil  to  match 
the  channel  so  that  the  circumscribed  circle  diameter 
thereof  is  enlarged  and  the  non-deformed  portions  of 

5  the  coil  are  fitted  into  the  channel;  and  pressing  the 
coil  to  the  bottom  surface  of  the  channel  all  around 
so  that  the  whole  of  the  coil  is  perfectly  fitted  therein. 

According  to  the  above-described  manufacturing 
method  of  a  part  with  one  or  more  coils,  the  inward 

w  deformation  of  the  ring  coil  causes  the  reduction  of 
the  circumscribed  circle  diameter  thereof  and  ena- 
bles  the  easy  insertion  of  the  deformed  coil  into  the 
cylindrical  and  hollow  member  such  as  cylindrical 
core.  Furthermore,  it  is  possible  to  easily  accurately 

75  locate  the  coil  at  the  position  opposed  to  a  cor- 
responding  coil  channel.  The  recessed  portions  of 
the  located  coil  can  be  depressed  outwardly  without 
interfering  with  the  inner  surface  of  the  core  so  that 
the  circumscribed  circle  diameter  is  spread  out  to  en- 

20  gage  the  non-deformed  portions  of  the  coil  with  the 
coil  channel  and  the  coil  is  thus  maintained  in  the  coil 
channel  without  using  a  special  supporting  member. 
This  makes  easy  the  process  that  the  coil  is  in  turn 
pressed  to  the  circumference  of  the  coil  channel  to 

25  return  the  same  to  its  original  configuration  and  to 
perfectly  fit  the  same  therein. 

In  accordance  with  the  present  invention  there  is 
also  provided  an  apparatus  for  manufacturing  a  part 
with  a  coil,  comprising:  a  coil-wound  shaft  having  a 

30  coil-positioning  member  on  a  circumference  surface 
thereof;  a  coil-forming  device  for  forming  a  coil  by 
winding  a  wire  around  the  coil-positioning  member; 
a  coil  holder  having  a  plurality  of  gripping-jaws  for 
gripping  the  coil-positioning  member  and  holding  the 

35  formed  coil;  a  coil-deforming  shaft  having  a  plurality 
of  coil-deforming  finger  bars  for  deforming  the  coil 
held  by  the  gripping  jaws  by  applying  a  force  radially 
inwardly  to  one  or  more  portions  of  the  held  coil;  a 
coil-enlarging  shafr  having  a  plurality  of  enlarging 

40  finger  bars  for  enlarging  the  deformed  portions  of  the 
coil  and  a  plurality  of  supporting  bars  for  supporting 
non-deformed  portions  of  the  coil,  the  coil-enlarging 
shaft  being  inserted  into  a  cylindrical  and  hollow 
member  such  that  the  coil  is  positioned  to  match  a 

4s  channel  formed  in  the  inner  circumference  surface 
thereof;  and  a  pressing  shaft  having  a  roller  for  press- 
ing  the  inserted  coil  to  the  bottom  surface  of  the 
channel  all  around  so  that  the  whole  of  the  coil  is  per- 
fectly  fitted  therein. 

so  The  features  of  the  present  invention  allows  a 
cylindrical  core  with  a  coil  to  be  easily  efficiently 
produced  with  a  fine  yield,  resulting  in  ease  of  auto- 
mation  for  mass-production  and  in  facilitating  the 
realization  to  adopt  a  cylindrical  rotary  transformer 

55  for  video  tape  recorders. 
Another  feature  of  this  invention  is  to  accurately  fit 

the  coil  into  the  coil  channel  by  preventing  irregulari- 
ty  between  the  turns  of  coil  wire  caused  during  the 
coil  fitting  process. 

bo  To  avoid  the  irregularity,  according  to  the  present 
invention,  the  coil  turns  are  bonded  each  other  using, 
for  example,  an  appropriate  a  bonding  agent. 

A  further  feature  of  this  invention  is  to  concurrently 
fit  a  plurality  of  coils  into  a  plurality  of  coil  channels, 

65  with  improved  the  efficiency  of  coil  fitting  work. 
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According  to  the  present  invention,  used  for  the 
coil  fitting  process  is  a  shaft  on  which  a  plurality  of 
coils  wound  at  intervals  equal  to  the  intervals  of  a 
plurality  of  coils  channels  formed  to  align  axialiy  in 
the  inner  circumference  surface  of  a  cylindrical  core. 

Brief  Description  of  the  Drawings 
The  object  and  features  of  the  present  invention 

will  become  more  readily  apparent  from  the  follow- 
ing  detailed  description  of  the  preferred  embodi- 
ments  taken  in  conjunction  with  the  accompanying 
drawings  in  which: 

Fig.  1  is  a  perspective  and  longitudinal  cross- 
sectional  view  of  a  cylindrical  core  of  a  rotary  trans- 
former  to  be  manufactured  in  accordance  with  a 
manufacturing  method  according  to  the  present  in- 
vention; 

Fig.  2  is  an  illustration  of  a  ring  coil  fitted  in  a  coil 
channel  formed  in  the  cylindrical  core  of  Fig.  1; 

Figs.  3  through  7  show  the  main  steps  of  an  em- 
bodiment  of  the  present  invention,  of  these: 

Fig.  3  is  a  perspective  view  showing  the  step  of 
deforming  several  portions  of  the  coil  by  applying  a 
force  radially  inwardly; 

Fig.  4  is  a  diagram  illustrating  the  step  of  depress- 
ing  outwardly  the  portions  of  the  coil  deformed  in  the 
step  of  Fig.  3  in  order  to  fit  and  maintain  non- 
deformed  portions  of  the  coil  in  a  coil  channel  formed 
in  the  inner  circumference  surface  of  the  cylindrical 
core; 

Fig.  5  is  a  perspective  view  illustrating  the  step  of 
sequentially  pressing  the  coil  to  the  bottom  surface 
of  the  coil  channel  after  the  step  of  Fig.  4; 

Fig.  6  is  an  illustration  of  the  step  of  Fig.  3  and  a 
detailed  example  of  the  step  of  inserting  the  coil  into 
the  cylindrical  core; 

Fig.  7  is  an  illustration  of  an  example  of  the  step  of 
enlarging  the  coil  of  Fig.  6  to  fit  and  maintain  the  non- 
deformed  portions  of  the  coil  in  the  coil  channel; 

Figs.  8  through  21  illustrate  the  detailed  steps  of 
the  case  of  fitting  a  plurality  of  coils  into  a  plurality  of 
coil  channels  formed  in  the  inner  circumference  sur- 
face  of  a  cylindrical  core,  of  these: 

Fig.  8  is  a  perspective  view  showing  the  step  of 
forming  a  predetermined  number  of  coils  by  means  of 
a  coil-forming  device; 

Fig.  9  is  a  perspective  view  illustrating  the  step  of 
heating  the  coils  so  that  the  wires  of  each  of  the  coils 
are  bonded  each  other; 

Fig  .  1  0  is  a  perspective  view  illustrating  the  step  of 
transferring  the  plurality  of  coils  formed  in  the  step  of 
Fig.  9  to  a  jaw  type  coil  holder; 

Figs.  1  1  and  1  2  are  perspective  views  showing  the 
step  of  transferring  the  coils  from  the  jaw  coils 
holder  to  a  coil-deforming  shaft  having  a  plurality  of 
outside  finger  bars; 

Fig.  1  3  is  an  illustration  of  the  condition  after  the 
coils  are  transferred  into  the  coil-deforming  shaft; 

Fig.  1  4  is  an  illustration  of  a  coil  deformation  by  the 
finger  bar; 

Fig.  1  5  is  a  perspective  view  showing  the  condi- 
tion  that  the  coils  are  inserted  into  a  cylindrical  and 
hollow  core; 

Fig.  1  6  is  a  perspective  view  showing  the  step  of 
depressing  the  deformed  portions  of  each  of  the  coils 

outwardly  to  fit  and  maintain  the  non-deformed  por- 
tions  thereof  in  the  coil  channel  of  the  core; 

Fig.  1  7  is  a  perspective  view  showing  the  condi- 
tion  that  the  deformed  portions  are  pressed  outward- 
ly  by  an  inside  finger  bar; 

Fig.  1  8  is  a  perspective  view  illustrating  tne  condi- 
tion  that  the  non-deformed  portions  of  each  of  the 
coils  are  respectively  fitted  and  maintained  in  the  coil 
channels  by  the  step  of  Fig.  1  7; 

Figs.  1  9  and  20  are  perspective  views  showing  the 
step  of  inserting  a  coil-enlarging  shaft  into  the  core  to 
further  spread  the  coils;  and 

Fig.  21  is  a  perspective  view  showing  the  step  of 
sequentially  pressing  all  portions  of  the  coils  to  the 
coil  channels  to  perfectly  fit  the  coils  therein. T5 

Detailed  Description  of  the  Invention 
Referring  now  to  Fig.  1  ,  there  is  illustrated  a  cylin- 

drical  rotary  transformer  including  a  core  1  having  a 
20  plurality  of  ring  coils  5  which  are  provided  in  a  plurali- 

ty  of  channels  2  formed  in  the  inner  circumference  of 
the  core  1  at  axialiy  given  intervals.  Fig.  2  shown  one 
of  the  ring  coils.  Lead  wires  8  of  the  ring  coils  5  are 
respectively  guided  through  channels  6  to  terminal 

25  pins  7  provided  at  one  end  of  the  core  1  and  respec- 
tively  wound  therearound.  An  important  problem  in 
the  structure  of  the  cylindrical  rotary  transformer  re- 
lates  to  the  need  for  the  ring  coils  5  and  the  lead  wires 
8  which  should  be  perfectly  fitted  in  the  coil  channels 

30  2  and  lead  wire  channels  6  without  projecting  in- 
board  with  respect  to  the  inner  surface  of  the  core, 
because  the  provision  of  a  stator,  not  shown,  will  be 
made  in  the  core  1  wherein  a  gap  betweem  them  is 
very  small. 

35  According  to  an  embodiment  of  the  present  inven- 
tion,  first,  a  self-welding  wire  is  wound  to  form  a  coil 
5  as  shown  in  Fig.  2  which  has  an  outer  diameter  sub- 
stantially  equal  to  the  diameter  of  the  coil  channel  2 
defined  in  the  cylindrical  core  1  ,  and  which  is  in  turn 

40  heated  electrically  or  with  hot  blast  to  bond  the  wire 
turns  of  the  coil  5  adjacent  to  each  other.  It  is  also  ap- 
propriate  to  use  an  adhesive  material  for  the  adhe- 
sion.  The  coil  5  thus  bonded  is  deformed  by  applying 
a  force  to  several  portions  (four  portions  in  the  figure) 

45  in  the  direction  of  the  center  of  the  coil  5,  i.e..inward- 
ly,  so  that  a  substantially  cross  coil  1  3  is  formed  as 
clearly  shown  in  Fig.  3.  The  deformation  is  per- 
formed  such  that  the  diameter  of  the  circumscribed 
circle  10  of  the  cross  coil  13,  indicated  by  a  dash-line 

so  in  the  figure,  is  smaller  than  the  inner  diameter  of  the 
cylindrical  core  1  . 

Secondly,  as  shown  in  Fig.  4,  the  cross  coil  13  is 
inserted  into  the  core  1  and  positioned  in  opposed  re- 
lation  to  the  coil  channel  2,  i.e.,  to  match  the  channel 

ss  2,  and  then  the  deformed  portions  of  the  cross  coil 
1  3  are  respectively  pressed  outwardly  by  means  of 
inside  finger  bars  14  so  that  the  non-deformed  por- 
tions  1  3a  of  the  coil  1  3  are  respectively  engaged 
with  the  coil  channel  2.  In  this  process,  the  deformed 

eo  portions  13b  are  enlarged  only  up  to  the  inner  di- 
ameter  D  of  the  core  1  ,  which  is  indicated  by  the 
reference  character^,  because  the  finger  bars  1  4  in- 
terfere  with  the  inner  surface  thereof.  Thereafter, 
the  coil  1  3  is  returned  to  its  original  configuration  by 

65  means  of  a  pressing  roller  1  6  as  illustrated  in  Fig.  5, 
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which  acts  to  press  the  coil  1  3  from  the  inboard  sides 
to  the  bottom  surface  of  the  channel  2  with  its  rota- 
tion.  The  function  of  the  pressing  roller  1  6  results  in 
perfectly  fitting  the  coil  5  in  the  coil  channel  2.  The 
pressing  roller  1  6  has  a  diameter  smaller  than  the  in-  5 
ner  diameter  of  the  core  1  and  a  width  substantially 
equal  to  the  width  of  the  coil  5,  1  3  or  1  3,  the  axial 
width  of  the  pressing  roller  1  6  being  smaller  than  the 
width  of  the  coil  channel  2. 

Figs.  6  and  7  are  illustrations  of  an  example  of  the  10 
deformation  and  spread  of  the  coil  5  (or  1  3)  by  means 
of  outside  finger  bars  1  8  and  inside  finger  bars  1  7,  a 
pair  of  which  are  disposed  to  face  each  other  with  the 
deformed  portions  between.  The  outside  finger  bars 
18  function  to  deform  the  portions  of  the  coil  5,  15 
whereas  the  inside  finger  bars  1  7  act  to  spread  the 
deformed  portions  thereof.  Generally,  after  the 
deformation  of  the  coil  has  been  performed  by  apply- 
ing  an  external  force  thereto,  by  removing  the  exter- 
nal  force  the  deformed  portions  are  somewhat  20 
returned  due  to  spring  back.  It  is  therefore  required 
that  the  coil  be  deformed  in  anticipation  of  the  spring 
back  amount.  According  to  the  arrangement  shown 
in  Figs.  6  and  7,  in  the  case  the  coil  13  is  inserted 
without  removing  the  external  force  applied  by  the  2s 
outside  finger  bars  1  8,  there  is  no  requirement  to  an- 
ticipate  the  spring  back,  reducing  a  strain  developed 
by  the  coil  deformation  because  is  it  not  required  that 
the  deformation  is  made  in  excess  of  the  necessary 
amount.  Furthermore,  the  inside  finger  bars  17  and  30 
outside  finger  bars  1  8  always  put  the  deformed  por- 
tions  of  the  coil  13  therebetween  ,  thereby  making 
easy  to  the  positioning  of  the  coil  1  3. 

As  shown  in  Fig.  7,  afterthe  insertion  of  the  coil  1  3 
into  the  core  1  and  the  positioning  thereof,  the  35 
deformed  portions  1  3b  are  pressed  outwardly  by  the 
inside  finger  bars  17  so  that  the  non-deformed  por- 
tions  1  3a  are  engaged  with  the  coil  channel  2.  There- 
after,  the  inside  finger  bars  1  7  and  the  outside 
finger  bars  1  8  are  removed,  followed  by  the  process  40 
of  Fig.  5. 

Figs.  8  through  21  illustrate  the  detailed  steps  of 
the  case  of  fitting  a  plurality  of  coils  into  a  plurality  of 
coil  channels  formed  in  the  inner  circumference  sur- 
face  of  a  cylindrical  core.  45 

Fig.  8  shows  the  step  of  forming  a  plurality  of  coils 
5.  A  wire  20  is  wound  around  a  coil-positioning  mem- 
ber  22  attached  to  a  coil-forming  shaft  21  so  that  a 
plurality  of  coils  5  are  formed  by  a  predetermined 
number  at  equal  intervals.  The  coil-positioning  mem-  so 
ber  22,  as  shown  in  the  figure,  has  an  irregular  con- 
figuration,  the  recess-portions  22a  of  which  are  ar- 
ranged  axially  at  equal  intervals.  The  wire  20  is 
wound  around  the  recess-portions  22a  by  a  winding 
device  23,  thereby  making  possible  to  form  a  plurali-  55 
ty  of  the  coils  at  equal  intervals. 

The  coils  5  thus  formed,  as  shown  in  Fig.  9,  are 
heated  by  hot  air  25  from  a  nozzle  24  in  order  to  melt 
an  adhesive  layer  coated  on  the  wire  20.  Thereafter, 
the  heating  is  stopped  and  the  coils  are  cooled  to  eo 
achieve  the  bonding  between  the  turns  of  each  of  the 
coils  5. 

After  the  heating  and  cooling  processes,  the  coils 
5  are  transferred  to  a  jaw  type  coil  holder  26  as 
shown  in  Fig.  10.  The  coil  holder  26  includes  coil-  es 

gripping  jaws  27  which  are  always  biased  by  springs 
28  in  the  direction  of  gripping  and  which  are  spread 
by  the  actuation  of  a  pushing  bar  29.  The  coil-grip- 
ping  jaws  27  are  arranged  to  be  positioned  to  cover 
the  coil-positioning  member  22  with  the  condition  of 
spread  and  then  grip  the  coil-positioning  member  22 
by  biasing  force  of  the  springs  28  in  response  to  the 
de-actuation  of  the  pushing  bar  29.  As  a  result  of  the 
gripping  of  the  coil-positioning  member  22,  it  is 
pressed  and  moved  in  the  inboard  direction,  i.e.,  in 
the  direction  that  the  circumscribed  circle  diameter 
thereof  is  reduced,  so  that  the  coils  5  are  respectively 
received  in  coil-gripping  channels  31  formed  at  the 
inside  of  the  coil-gripping  jaws  27  whose  number  is 
equal  to  the  number  of  the  coils  5.  Thereafter,  the 
coil-gripping  jaws  27  pull  out  only  the  coils  5  from  the 
coil-positioning  member  22. 

In  the  next  place,  as  illustrated  in  Fig.  1  1,  a  coil- 
deforming  shaft  32  is  inserted  into  the  coil  holder  26. 
The  coil-deforming  shaft  32  includes  inside  finger 
bars  33  and  ouside  finger  bars  34,  whose  number 
are  equal  to  the  number  of  deformed  portions  of  each 
of  the  coils  5,  pairs  of  which  are  arranged  to  grip,  for 
example,  four  portions  of  each  of  the  coils  5  held  by 
the  coil-gripping  jaws  27.  Also  included  is  a  coil-hold- 
ing  member  35  for  holding  the  coil  5.  The  inside  and 
outside  finger  bars  33  and  34  are  respectively  ar- 
ranged  to  be  movable  in  the  radial  direction  of  the 
coils,  and  are  respectively  inwardly  biased  by  means 
of  unshown  springs  and  are  moved  outwardly  in 
response  to  the  actuation  of  an  unshown  pushing 
member.  On  the  other  hand,  the  coil-holding  member 
35  is  positioned  to  match  the  portions  of  the  coils  5 
which  are  not  deformed,  as  clearly  illustrated  in  Fig. 
1  1  .  The  coil-deforming  shaft  32  is  inserted  into  the 
coil  holder  26  in  the  condition  that  the  inside  and  out- 
side  finger  bars  33  and  34  are  respectively  spread 
outwardly,  so  that  the  pairs  of  the  finger  bars  33  and 
34  put  the  portions  of  the  coils  5  to  be  deformed 
therebetween.  In  this  condition,  the  actuation  of  the 
pushing  member  is  released  and  the  finger  bars  33 
and  34  are  in  turn  moved  inwardly  by  means  of  the 
biasing  forces  of  the  springs  so  that  the  coils  5  are 
deformed  into  substantially  cross  configuration.  This 
is  clearly  seen  from  Figs.  1  2  and  1  3.  The  cross  coils 
are  indicated  by  the  reference  numeral  1  3  in  the 
figures.  Each  of  the  outside  finger  bars  34  has  recess 
portions  34a  whose  number  is  equal  to  the  number 
of  the  coils  5  (or  1  3),  and  each  of  the  recess  portions 
34a  partially  receives  each  of  the  coils  13  therein 
when  they  are  deformed,  as  shown  in  Fig.  14.  The 
non-deformed  portions  1  3a  of  the  coils  1  3  are  posi- 
tioned  and  held  by  the  coil-holding  member  35  and 
the  deformed  portions  13b  are  positioned  and  held 
by  the  outside  finger  bars  34.  This  results  in  no  dis- 
crepancy  in  terms  of  positions  and  accurate  defor- 
mation. 

Since  the  coils  1  3  are  reduced  in  its  circumscribed 
circle  diameter  as  a  result  of  the  deformation,  it  is 
possible  that  the  coil-deforming  shaft  32  pulls  out 
the  coils  1  3  from  the  coil  holder  26  as  it  is. 

After  the  pulling-out  of  the  coils  13,  the  coil- 
deforming  shaft  32  is  inserted  into  a  cylindrical  core 
1  as  shown  in  Fig.  1  5  and  then  the  inside  finger  bars 
33  and  the  outside  finger  bars  34  are  respectively 
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concurrently  moved  outwardly  as  illustrated  in  Fig. 
1  6.  As  a  result  of  the  outward  movements,  the 
deformed  portions  1  3b  are  pressed  outwardly  and 
the  coil  circumscribed  circle  diameter  is  enlarged.  As 
well  as  the  outside  finger  bars  34,  the  inside  finger 
bars  33  has  recess  portions  33a  which  receive  the 
deformed  portions  13b  of  the  coils  13  as  shown  in 
Fig.  17,  resulting  in  no  discrepancy  in  terms  of  the 
positions. 

Thus,  as  clearly  shown  in  Fig.  18,  the  non- 
deformed  portions  1  3a  of  the  coils  1  3  are  respective- 
ly  fitted  in  the  coil  channels  2  defined  in  the  inner  cir- 
cumference  surface  of  the  core  1  .  Thereafter,  the 
coil-deforming  shaft  32  is  removed  form  the  core  1  , 
followed  by  inserting  a  coil-enlarging  shaft  61  into 
the  core  1  as  shown  in  Fig.  19.  The  coil-enlarging 
shaft  61  includes  supporting  shafts  62  for  maintain- 
ing  the  positions  of  the  non-deformed  portions  1  3a  in 
the  channels  2  and  enlarging  finger  bars  63  for  press- 
ing  the  deformed  portions  12b  thereof  outwardly 
radially  in  order  to  further  enlarging  the  the  coils  1  3. 
The  enlarging  finger  bars  63  are  respectively  mova- 
ble  radially,  i.e.,  outwardly  and  inwardly,  and  biased 
inwardly  by  means  of  springs  64.  The  outward 
movement  thereof  is  achieved  against  the  the  bias- 
ing  force  of  the  springs  64  in  response  to  the  actua- 
tion  of  a  pushing  bar  65,  and  enlarges  the  deformed 
portions  1  3b  of  the  coils  1  3  as  large  as  possible  as  il- 
lustrated  in  Fig.  20.  Thereafter,  in  place  of  the  coil- 
enlarging  shaft  61,  a  coil-fitting  shaft  72,  having 
rollers  71  whose  number  is  equal  to  the  number  of 
the  coils  1  3,  is  inserted  into  the  core  1  .  The  rollers  7  1 
are  rotated  with  the  rotation  of  the  coil-fitting  shaft 
72,  whereby  the  coils  1  3  are  respectively  pressed  to 
the  bottom  surfaces  of  the  channels  2  and  perfectly 
fitted  therein. 

member  with  a  plurality  of  ring  coils,  said  electrical 
member  having  a  cylindrical  and  hollow  member  (1  ) 
and  a  plurality  of  ring  coils  (5)  being  fitted  in  a  plurali- 
ty  of  channels  (2)  formed  in  the  inner  circumference 
surface  of  said  member  (  1  ),  comprising  the  steps  of: 

concurrently  deforming  said  plurality  of  ring  coils 
(5)  by  applying  a  force  radially  inwardly  to  one  or 
more  portions  of  each  of  said  plurality  of  ring  coils  (5) 
so  that  the  circumscribed  circle  diameter  thereof  be- 
comes  smaller; 

inserting  the  deformed  coils  (1  3)  into  said  cylindri- 
cal  and  hollow  member(i); 

pressing  the  deformed  portions  (13b)  of  each  of 
the  deformed  coils  (13)  outwardly  after  positioning 
the  deformed  coils  (1  3)  to  match  said  channels  (2)  so 
that  the  circumscribed  circle  diameter  thereof  is  en- 
larged  and  the  non-deformed  portions  (13a)  of  each 
of  the  deformed  coils  (13)  are  fitted  into  a  cor- 
responding  one  of  said  plurality  of  channels  (2)  and 

pressing  the  deformed  coils  (  1  3)  to  the  bottom  sur- 
faces  of  said  channels  (2)  all  around  so  that  the 
deformed  coils  (13)  are  substantially  returned  to 
their  original  configuration  and  the  whole  of  said  ring 
coils  (5)  is  perfectly  fitted  therein. 

4.  A  method  as  claimed  in  claim  3,  further  com- 
prising  a  step  of  bonding  the  turns  of  each  of  said 
plurality  of  ring  coils  each  other. 

5.  An  apparatus  for  manufacturing  a  member 
with  a  coil,  comprising: 

a  coil-wound  shaft  (23)  having  a  coil-positioning 
member  (22)  on  a  circumference  surface  thereof; 

a  coil-forming  device  (21)  for  forming  a  coil  by 
winding  a  wire  (20)  around  said  coil-positioning 
member  (22); 

a  coil  holder  (26)  having  a  plurality  of  gripping  jaws 
(27)  for  gripping  said  coil-positioning  member  (22) 
and  holding  the  formed  coil  (5); 

a  coil-deforming  shaft  (32)  having  a  plurality  of 
coil-deforming  finger  bars  (33,  34)  for  deforming  the 
coil  held  by  said  gripping  jaws  (27)  by  applying  a 
force  radially  inwardly  to  one  or  more  portions  of  the 
held  coil  (5); 

A  coil-enlarging  shaft  (61  )  having  a  plurality  of  en- 
larging  finger  bars  (63)  for  enlarging  the  deformed 
portions  (1  3b)  of  the  coil  and  a  plurality  of  supporting 
bars  (62)  for  supporting  non-deformed  portions 
(13a)  of  the  coil,  said  coil-enlarging  shaft  (61  )  being 
inserted  into  a  cylindrical  and  hollow  member  (1) 
such  thatthe  coil  is  positioned  to  match  a  channel  (2) 
formed  in  the  inner  circumference  surface  thereof; 
and 

a  coil-fitting  shaft  (7.2)  having  rollers  (7  1  )  for  press- 
ing  the  inserted  coil  to  the  bottom  surface  of  said 
channel  (2)  all  around  so  that  the  whole  of  the  coil  is 
perfectly  fitted  therein. 

6.  An  apparatus  as  claimed  in  claim  5,  wherein 
each  of  said  coil-deforming  finger  bars  (34)  is  provid- 
ed  with  a  recess  portion  (34a)  for  preventing  the  coil 
from  being  axially  moved  when  deformed. 

w 

20 

30 
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Claims 

1  .  A  method  for  fitting  a  ring  coil  (5)  in  a  channel 
(2)  formed  in  the  inner  circumference  surface  of  a 
cylindrical  and  hollow  member  (1),  comprising  the 
steps  of: 

deforming  said  ring  coil  (5)  by  applying  a  force  in- 
wardly  to  one  or  more  portions  thereof  so  that  the  cir- 
cumscribed  circle  diameter  thereof  becomes 
smaller; 

inserting  the  deformed  coil  (13)  into  said  cylindri- 
cal  and  hollow  member  (1); 

pressing  the  deformed  portions  (136)  of  the 
deformed  coil  (13)  outwardly  after  positioning  the 
deformed  coil  (  1  3)  to  match  said  channel  (2)  so  that 
the  circumscribed  circle  diameter  thereof  is  enlarged 
and  the  non-deformed  portions  of  the  deformed  coil 
(13)  are  fitted  into  said  channel  (2)  and 

pressing  the  deformed  coil  (1  3)  to  the  bottom  sur- 
face  of  the  channel  all  around  so  that  the  deformed 
coil  is  substantially  returned  to  its  original  configura- 
tion  and  the  whole  of  said  ring  coil  (5)  is  perfectly  fit- 
ted  therein. 

2.  A  method  as  claimed  in  claim  1,  further  com- 
prising  a  step  of  bonding  the  turns  of  said  ring  coil  (5) 
each  other. 

3.  A  method  for  manufacturing  an  electrical 

40 

SO 

55 

Patentanspruche 

T.  Verfahren  zum  Einsetzen  einer  Ringspule  (5)  in 
eine  Ausnehmung  (2),  die  an  der  inneren  Umfangs- 65 

5 
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flache  eines  zylindrischen  und  hohlen  Bauteils  (1) 
ausgebildet  ist,  mit  den  Schritten: 

Verformen  der  Ringspule  (5)  durch  das  Aufbringen 
einer  nach  innen  gerichteten  Kraft  an  einem  oder 
mehreren  Abschnitten  der  Ringspule  (5),  so  dalS  ihr 
AufSenkreisdurchmesser  verringert  wird, 

Einsetzen  der  verf  ormten  Spule  (  1  3)  in  das  zylindri- 
sche  und  hohle  Bauteil  (1), 

Driicken  der  verformten  Abschnitte  (1  3b)  der  ver- 
formten  Spule  (13)  nach  aufSen,  nachdem  die  ver- 
formte  Spule  (13)  passend  zu  der  Ausnehmung  (2) 
positioniert  ist,  so  dalS  ihr  AulSenkreisdurchmesser 
erweitert  ist  und  die  unverformten  Abschnitte  der 
verformten  Spule  (13)  in  die  Ausnehmung  (2)  einge- 
setzt  sind,  und 

Driicken  der  verformten  Spule  (13)  entlang  ihres 
Umfangs  gegen  die  Grundflache  der  Ausnehmung 
(2),  da  dalS  die  verformte  Spule  (13)im  wesentlichen 
wieder  ihre  urspriingliche  Gestalt  annimmt  und  die 
gesamte  Ringspule  (5)  vollstandig  in  die  Ausneh- 
mung  (2)  eingesetzt  ist. 

2.  Verfahren  nach  Anspruch  1  ,  des  weiteren  mit 
dem  Schritt,  die  Wicklungen  der  Ringspule  (5)  mit- 
einander  zu  verbinden. 

3.  Verfahren  zur  Herstellung  eines  elektrischen 
Bauteils  mit  einer  Vielzahl  von  Ringspulen,  wobei  das 
elektrische  Bauteil  ein  zylindrisches  und  hohles  Bau- 
teil  (1)  und  eine  Vielzahl  von  Ringspulen  (5)aufweist, 
die  in  eine  Vielzahl  von,  an  der  inneren  Umfangsfla- 
che  des  Bauteils  (1)  ausgebildeten  Ausnehmumgen 
(2)  eingesetzt  sind,  mit  den  Schritten: 

gleichzeitiges  Verformen  der  Vielzahl  von  Ring- 
spulen  (5)  durch  das  Aufbringen  einer  radial  nach  in- 
nen  gerichteten  Kraft,  an  einem  oder  mehreren  Ab- 
schnitten  jeder  der  Vielzahl  von  Ringspulen  (5),  so 
dalS  der  AulSenkreisdurchmesser  der  Spulen  verrin- 
gert  wird, 

Einsetzen  der  verformten  Spulen  (  1  3)  in  das  zylin- 
drische  und  hohle  Bauteil  (1), 

Drucken  der  verformten  Abschnitte  (13b)  jeder  der 
verformten  Spulen  (13)  nach  aulSen,  nachdem  die 
verformten  Spulen  (13)  passend  zu  den  Ausnehmun- 
gen  (2)  positioniert  sind,  so  dalS  ihr  AulSenkreisdurch- 
messer  erweitert  ist  und  die  unverformten  Abschnit- 
te  (13a)  jeder  verformten  Spule  (13)  in  eine  entspre- 
chende  aus  der  Vielzahl  von  Ausnehmungen  (2)  ein- 
gesetzt  ist, 

Drucken  der  verformten  Spulen  (13)  jeweils  ent- 
lang  ihres  Umfangs  gegen  die  Grundflachen  der  Aus- 
nehmungen  62),  so  dalS  die  verformten  Spulen  (13) 
im  wesentlichen  wieder  ihre  ursprungliche  Gestalt 
annehmen  und  die  gesamten  Spulen  (5)  vollstandig 
in  die  Ausnehmungen  (2)  eingesetzt  sind. 

4.  Verfahren  nach  Anspruch  3,  des  weiteren  mit 
dem  Schritt,  die  Wicklungen  jeder  der  Vielzahl  von 
Ringspulen  miteinander  zu  verbinden. 

5.  Vorrichtung  zur  Herstellung  eines  Bauteils  mit 
einer  Spule,  mit 

einer  Spulenwicklungswelle  (23),  die  an  ihrer  Au- 
ISenumfangsflache  ein  Spulenpositionierelement 
(22)  aufweist, 

einer  Spulenformungseinrichtung  (21)  zum  For- 
men  einer  Spule  durch  das  Herumwickeln  eines 
Drahtes  (20)  urn  das  Spulenpositionierelement  (22), 

einem  Spulenhalter  (26),  der  eine  Vielzahl  von 

Haltebacken  (27)  zum  Fassen  des  Spulenpositionier- 
elementes  (22)  und  Halten  dergeformten  Ringspule 
(5)  aufweist, 

einer  Spulenverformungswelle  (32)  mit  einer  Viel- 
zahl  von  Spulenverformungsfingern  (33,  34)  zur  Ver- 
formung  der  von  den  Haltebacken  (27)  gehaltenen 
Spule  durch  Aufbringen  einer  radial  nach  innen  ge- 
richteten  Kraft  auf  einen  oder  mehrere  Abschnitte 
der  festgehaltenen  Ringspule  (5), 

einer  Spulenerweiterungswelle  (61),  mit  einer 
Vielzahl  von  Spulenerweiterungsfingern  (63)  zur  Er- 
weiterung  der  verformten  Abschnitte  (13b)  der  Spu- 
le  und  einer  Vielzahl  von  Lagerstiften  (62)  zur  Stut- 
zung  der  nichtverformten  Abschnitte  (1  3a)  der  Spu- 
le,  wobei  die  Spulenerweiterungswelle  (61  )  in  ein  zy- 
lindrisches  und  hohles  Bauteil  (1)  derart  eingefuhrt 
ist,  dalS  die  Spule  passend  zu  einer,  an  der  inneren 
Umfangsflache  des  Bauteils  ausgebildeten  Ausneh- 
mung  (2)  positioniert  ist,  und 

einer  Spuleneinsetzwelle  (72),  die  Rollen  (71  )  zum 
Drucken  der  eingesetzten  Spulen  (5)  entlang  ihres 
Umfangs  gegen  die  Grundflache  der  Ausnehmumg 
(2)  aufweist,  so  dass  die  gesamte  Spule  (5)  vollstan- 
dig  in  diese  eingesetzt  ist. 

6.  Vorrichtung  nach  Anspruch  5,  wobei  jeder  der 
Spulenverformungsfinger  (34)  mit  einer  Aussparung 
(34a)  versehen  ist,  um  zu  verhindern,  dalS  die  Spule 
wahrend  der  Verformung  axial  bewegt  wird. 

10 
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30 
Revendications 

1  .  Methode  d'ajustaged'um  bobine  annulaire  (5) 
dans  une  rainure  (2)  formee  sur  la  surface  peripheri- 

3s  que  interieure  d'une  piece  cylindrique  creuse  (1), 
comprenant  les  etapes  suivantes: 

on  deforme  ladite  bobine  annulaire  (5)  en  appli- 
quant  une  force  dirigee  vers  I'interieur  sur  une  ou  plu- 
sieurs  parties  de  la  bobine  de  sorte  que  le  diametre  du 

40  cercle  circonscrit  a  la  bobine  diminue; 
on  insere  la  bobine  deformee  (13)  dans  la  piece 

cylindrique  et  creuse  (1  ); 
on  presse  vers  I'exterieur  la  partie  deformee  (  1  3b) 

de  la  bobine  deformee  (13)  apres  avoir  positionne  la 
45  bobine  deformee  (13)  pour  epouser  ladite  rainure  (2) 

de  sorte  que  le  diametre  du  cercle  circonscrit  a  la 
bobine  s'agrandisse  et  les  parties  non  deformees  de 
la  bobine  deformee  (13)  s'ajustent  dans  ladite  rai- 
nure  (2);  et 

so  on  presse  la  bobine  deformee  (13)  tout  autour  sur 
le  fond  de  la  rainure  de  sorte  que  la  bobine  deformee 
revienne  substantiellement  a  sa  configuration  origi- 
nale  et  la  totalite  de  ladite  bobine  annulaire  (5) 
s'ajuste  parfaitement  dans  la  rainure. 

55  2.  Methode  selon  la  revendication  1,  comprenant 
I'etape  ulterieure  de  lier  les  spires  de  ladite  bobine 
annulaire  (5)  I'une  a  I'autre. 

3.  Methode  de  fabrication  d'une  piece  electrique 
munie  d'une  pluralite  de  bobines  annulaires,  ladite 

bo  piece  electrique  ayant  une  piece  cylindrique  creuse 
(1  )  et  une  pluralite  de  bobines  annulaires  (5)  ajustees 
dans  une  pluralite  de  rainures  (2)  formees  sur  la  sur- 
face  peripherique  interieure  de  ladite  piece  (1  ),  com- 
prenant  les  etapes  suivantes: 

65  on  deforme  simultanement  ladite  pluralite  de  bo- 
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former  une  bobine  par  enroulement  d'un  fil  (20) 
autour  de  ladite  piece  de  positionnement  des  bobines 
(22); 

un  porte-bobines  (26)  ayant  une  pluralite  de 
machoires  de  serrage  (27)  pour  serrer  ladite  piece  de 
positionnement  des  bobines  (22)  et  saisir  la  bobine 
formee  (5); 

un  arbre  de  deformation  des  bobines  (32)  ayant 
une  pluralite  de  doigts  (33,  34)  de  deformation  des 
bobines  pour  deformer  la  bobine  saisie  par  lesdites 
machoires  de  serrage  (27)  en  appliquant  une  force 
radiale  dirigee  vers  I'interieur  a  une  ou  plusieurs  par- 
ties  de  la  bobine  saisie  (5); 

un  arbre  d'elargissement  des  bobines  (61)  ayant 
une  pluralite  de  doigts  d'elargissement  (63)  pour 
elargir  les  parties  def  ormees  (  1  3b)  de  la  bobine  et  une 
pluralite  de  barres  supports  (62)  pour  supporter  les 
parties  non  def  ormees  (1  3a)  de  la  bobine,  ledit  arbre 
d'elargissement  des  bobines  (61)  etant  insere  dans 
une  partie  cylindrique  et  creuse  (1)  de  sorte  que  la 
bobine  est  positionnee  pour  epouser  une  rainure  (2) 
formee  dans  la  surface  peripherique  interieure  de 
ladite  piece;  et 

un  arbre  d'ajustage  des  bobines  (72)  ayant  des 
rouleaux  (71  )  pour  presser  tout  autour  la  bobine  inse- 
ree  sur  le  fond  de  ladite  rainure  (2)  de  sorte  que  la 
totalite  de  la  bobine  y  est  parfaitement  ajustee. 

6.  Dispositif  selon  la  revendication  5,  caracterise 
par  le  fait  que  chacun  desdits  doigts  de  deformation 
des  bobines  (34)  est  muni  d'une  encoche  (34a)  pour 
empecher  la  bobine  de  se  deplacer  axialement 
lorsqu'elle  est  deformee. 

bobines  annulaires  (5)  en  appliquant  une  force 
radiale  dirigee  vers  I'interieur  a  une  ou  plusieurs  par- 
ties  de  chacune  de  ladite  pluralite  de  bobines  annulai- 
res  (5)  de  sorte  que  le  diametre  du  cercle  circonscrit 
auxdites  bobines  diminue; 

on  insere  les  bobines  deformees  (13)  dans  la  piece 
cylindrique  et  creuse  (1); 

on  presse  vers  I'exterieur  les  parties  deformees 
(13b)  de  chacune  des  bobines  deformees  (13)  apres 
avoir  positionne  les  bobines  deformees  (13)  pour 
epouser  lesdites  rainures  (2)  de  sorte  que  le  diametre 
du  cercle  circonscrit  auxdites  bobines  s'agrandisse 
et  les  parties  non  deformees  (13a)  de  chacune  des 
bobines  deformees  (13)  sont  ajustees  dans  une  rai- 
nure  correspondante  de  ladite  pluralite  de  rainures 
(2);  et 

on  presse  les  bobines  deformees  (1  3)  tout  autour 
sur  le  fond  desdites  rainures  (2)  de  sorte  que  les  bobi- 
nes  deformees  (13)  reviennent  substantiellement  a 
leur  configuration  originale  et  la  totalite  desdites 
bobines  annulaires  (5)  est  ajustee  parfaitement  dans 
la  rainure. 

4.  Methode  selon  la  revendication  3,  comprenant 
I'etape  ulterieure  de  lier  les  spires  de  chacune  de 
ladire  pluralite  des  bobines  annulaires  (5)  I'une  a 
I'autre. 

5.  Dispositif  pour  la  fabrication  d'une  piece  avec 
une  bobine,  comprenant: 

un  arbre  d'enroulement  des  bobines  (23)  ayant 
une  piece  de  positionnement  des  bobines  (22)  sur 
une  surface  circulaire; 

un  dispositif  de  formation  des  bobines  (21)  pour 
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