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Power  feeding  system  for  a  rotor. 

©  A  power  feeding  system  for  a  rotor  comprises  an 
inverter  (11)  for  converting  a  d.c.  voltage  into  an  a.c. 
voltage,  a  primary  winding  (12)  connected  to  an  a.c. 
output  terminal  of  the  inverter,  a  secondary  winding 
(13)  magnetically  coupled  with  the  primary  winding 
during  rotation  and  a  rectifier  (14)  for  rectifying  an 
a.c.  output  from  the  secondary  winding  (13)  to  pro- 
duce  a  d.c.  voltage  which  is  applied  to  a  field  wind- 
ing  (15). 
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POWER  FEEDING  SYSTEM  FOR  A  ROTOR 

The  present  invention  relates  to  a  power  feed- 
ing  system  in  which  power  is  supplied  to  a  field 
winding  of,  for  instance,  a  field  pole  rotating  type 
rotor. 

Figure  6  is  a  diagram  of  a  conventional  field 
pole  rotating  type  rotor.  In  Figure  6,  a  reference 
numeral  1  designates  a  slip  ring  electrically  con- 
nected  to  a  field  winding  (not  shown),  a  numeral  2 
designates  a  rotary  shaft  on  which  the  slip  ring  1  is 
supported  through  an  insulating  member  3,  and  a 
numeral  4  designates  a  brush  which  is  received  in 
an  insulating  box  5  and  is  pushed  to  the  slip  ring  1 
by  means  of  a  spring  6. 

In  the  device  having  the  above-mentioned  con- 
struction,  a  current  flows  from  a  d.c.  power  source 
through  the  slip  ring  1  via  the  brush  4  to  the  field 
winding  (not  shown),  whereby  the  rotary  shaft  2  is 
rotated.  The  rotation  of  the  rotary  shaft  2  causes 
the  rotation  of  the  slip  ring  1  together  with  the 
insulating  member  3.  In  this  case,  the  slip  ring  1 
always  keeps  a  contact  with  the  brush  4  at  any 
angle  of  rotation  to  thereby  form  an  electric  circuit 
since  the  entire  circumferential  part  of  the  slip  ring 
1  constitutes  an  electrode.  The  brush  4  can  follow 
vibrations  in  the  radial  direction  of  the  slip  ring  1 
due  to  a  pressing  force  given  by  the  spring  6  until 
the  slip  ring  1  reaches  a  predetermined  rotating 
speed,  by  which  the  brush  4  secures  the  contact 
with  the  slip  ring  1  . 

However,  since  the  brush  4  is  always  in  contact 
with  the  slip  ring  1  ,  there  causes  a  friction  between 
them,  so  that  the  brush  4  and  the  slip  ring  1  may 
be  worn,  which  results  in  an  environmental  con- 
tamination  due  to  powder  produced  by  the  friction. 
Further,  the  lifetime  becomes  short. 

When  the  slip  ring  1  is  rotated  at  a  high  speed, 
the  wearing  is  accelerated,  and  the  brush  4  may 
jump  from  the  slip  ring.  Therefore,  there  is  a  re- 
striction  in  the  rotating  speed.  Further,  there  are 
problems  such  as  corrosion  in  the  slip  ring  1  due 
to  water,  a  short-circuiting  due  to  deposition  of 
foreign  matters  since  the  outer  circumferential  part 
of  the  slip  ring  1  is  exposed  as  an  electrode. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  power  feeding  system  for  a  rotor  which 
prolongs  a  lifetime;  to  prevent  the  rotor  from  con- 
tamination  by  abrasion  powder,  and  is  free  from  a 
restriction  in  a  rotating  speed. 

The  foregoing  and  the  other  objects  of  the 
present  invention  have  been  attained  by  providing 
a  power  feeding  system  for  a  rotor  which  com- 
prises  an  inverter  for  converting  a  d.c.  voltage  into 
an  a.c.  voltage,  a  primary  winding  connected  to  an 
a.c.  output  terminal  of  the  inverter,  a  secondary 
winding  magnetically  coupled  with  the  primary 

winding  during  rotation  and  a  rectifier  for  rectifying 
an  a.c.  output  from  the  secondary  winding  to  pro- 
duce  a  d.c.  voltage  which  is  applied  to  a  field 
winding. 

5  In  the  drawings: 
Figure  1  is  a  circuit  diagram  of  an  embodi- 

ment  of  the  power  feeding  system  for  a  rotor 
according  to  the  present  invention; 

Figure  2  is  a  cross-sectional  view  of  an  em- 
io  bodiment  of  the  power  feeding  system  of  the 

present  invention; 
Figure  3  is  a  circuit  diagram  of  a  dynamo 

electric  machine  in  which  a  power  feeding  system 
according  to  the  present  invention  is  applied  to; 

75  Figure  5  is  a  cross-sectional  view  of  an  em- 
bodiment  of  a  transformer  used  in  the  dynamo 
electric  machine  as  in  Figure  4; 

Figure  5  is  a  cross-sectional  view  of  another 
embodiment  of  the  transformer  for  the  dynamo 

20  electric  machine;  and 
Figure  6  is  a  cross-sectional  view  of  a  con- 

ventional  power  feeding  system  for  a  rotor. 

Preferred  embodiments  of  the  power  feeding 
25  system  for  a  rotor  according  to  the  present  inven- 

tion  will  be  described  with  reference  to  the  draw- 
ings. 

In  Figure  1,  a  reference  numeral  10  designates 
a  d.c.  power  source,  a  numeral  11  designates  an 

30  inverter  electrically  connected  to  the  d.c.  power 
source  10,  a  numeral  12  designates  a  primary 
winding  connected  to  the  inverter  11,  a  nemeral  13 
designates  a  secondary  winding  magnetically 
coupled  with  the  primary  winding  12  and  is  rotat- 

35  able  around  the  same,  a  numeral  14  designates  a 
rectifier  connected  to  the  secondary  winding  13, 
and  a  numeral  15  designates  a  field  winding. 

The  operation  of  the  power  feeding  system  of 
the  present  invention  will  be  described.  A  d.c. 

40  voltage  from  the  d.c.  power  source  10  is  converted 
into  an  a.c.  voltage  by  the  inverter  1.  When  an 
alternating  current  flows  in  the  primary  winding  12, 
it  produces  an  alternating  magnetic  field.  The  al- 
ternating  magnetic  field  induces  an  alternating  volt- 

45  age  in  the  secondary  winding  13  and  an  alternating 
current  is  rectified  by  the  rectifier  14,  whereby  a 
direct  current  flows  in  the  field  winding  15. 

Figure  2  shows  an  arrangement  of  the  primary 
and  secondary  windings  12,  13  in  the  power  feed- 

so  ing  system  for  a  rotor.  In  Figure  2,  a  reference 
numeral  16  designates  a  rotating  iron  core  fixed  to 
a  rotary  shaft  2,  the  secondary  winding  13  being 
provided  on  the  iron  core  16.  A  numeral  17  des- 
ignates  a  stationary  iron  core  placed  around  the 
rotating  iron  core  16  with  a  predetermined  air  gap. 
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coil  23. 
Figure  4  is  a  cross-sectional  view  showing  a 

construction  of  the  transformer  345  comprising  the 
primary  and  secondary  windings  34,  35  which  are 

5  magnetically  coupled  and  in  a  rotatable  manner.  In 
Figure  4,  a  nemeral  37  designates  a  stationary  iron 
core. 

The  primary  winding  34  is  wound  on  the  sta- 
tionary  iron  core  37.  The  secondary  winding  35  is 

io  wound  on  the  rotating  iron  core  38  so  as  to  oppose 
the  primary  winding  34.  The  rotating  iron  core  38  is 
fixed  to  a  rotary  shaft  30.  The  rotary  shaft  30  is 
rotatable  together  with  the  field  winding  23  of  the 
a.c.  generator  1  ,  whereby  the  rotating  iron  core  38, 

15  the  secondary  winding  35  and  the  second  rectifier 
36  are  rotated  with  the  rotary  shaft  1  0. 

In  the  operation  of  the  dynamo  electric  ma- 
chine  having  the  construction  as  above-mentioned, 
when  the  transistors  32a,  32b  of  the  inverter  32  are 

20  repeatedly  turned  on  and  off  alternately  by  instruc- 
tions  from  the  voltage  detecting  means  33,  an 
alternating  current  is  supplied  to  the  primary  wind- 
ing  34,  whereby  an  alternating  magnetic  filed  is 
produced  in  the  magnetic  circuit  formed  of  the 

25  stationary  iron  core  37,  the  air  gap  and  the  rotating 
.  iron  core  38.  As  a  result,  an  alternating  voltage  is 

induced  in  the  secondary  winding  by  a  change  in 
the  magnetic  flux  crossing  the  secondary  winding 
35.  Thus  formed  alternating  current  is  rectified  by 

30  the  second  rectifier  36,  whereby  a  direct  current  is 
supplied  to  the  field  winding  23. 

Under  this  condition,  when  the  dynamo  electric 
machine  is  driven  by  an  internal  combustion  engine 
(not  shown),  the  field  winding  23,  the  secondary 

35  winding  35,  the  second  rectifier  36  and  the  rotating 
iron  core  38  are  rotated  together  with  the  rotary 
shaft  30.  In  this  case,  since  there  is  no  change  in 
the  relation  of  the  magnetic  circuit  formed  of  the 
stationary  iron  core  37,  the  air  gap  and  the  rotating 

40  iron  core  38,  to  the  primary  winding  34  for  causing 
the  alternating  magnetic  field  in  the  magnetic  cir- 
cuit  and  to  the  secondary  winding  35  inducing  the 
alternation  voltage  by  crossing  the  alternating  mag- 
netic  field,  a  direct  current  flows  in  the  field  coil  23 

45  in  the  same  manner  as  above-mentioned.  Accord- 
ingly,  the  a.c.  generator  1  begins  power  generation, 
and  an  alternating  voltage  produced  in  the  amar- 
ture  winding  22  is  rectified  by  the  first  rectifier  24; 
thus  battery  28  is  charged. 

50  Assuming  that  an  output  voltage  from  the  a.c. 
generator  21  becomes  higher  than  a  predetermined 
value.  Then,  a  current  conduction  rate  in  the  tran- 
sistors  32a,  32b  in  the  inverter  32  is  decreased  by 
an  instruction  from  the  voltage  detecting  means  33, 

55  with  the  result  that  the  alternating  current  flowing  in 
the  primary  winding  34  decreases  to  weaken  the 
intensity  of  the  alternating  magnetic  field,  hence  an 
induced  voltage  in  the  secondary  winding  35  de- 

The  primary  winding  12  is  wound  on  the  stationary 
iron  core  17  so  as  to  correspond  to  the  secondary 
winding  13. 

In  an  alternating  magnetic  field  produced  when 
an  alternating  current  is  supplied  to  the  primary 
winding  12,  a  major  part  of  the  magnetic  flux 
passes  a  magnetic  circuit  formed  of  the  rotating 
iron  core  16,  the  air  gap  and  the  stationary  iron 
core  17.  When  the  magnetic  flux  crosses  the  sec- 
ondary  winding  13,  an  alternating  current  is  in- 
duced  in  the  secondary  winding  13,  whereby  the 
rotary  shaft  2  is  rotated  together  with  the  rotating 
ion  core  16.  During  the  rotation  of  the  rotary  shaft 
2,  the  primary  winding  12  is  always  magnetically 
coupled  with  the  secondary  winding  13,  with  the 
result  that  an  alternating  current  flows  in  the  pri- 
mary  winding  12  to  produce  an  alternating  mag- 
netic  field;  thus  an  alternating  voltage  is  induced  in 
the  secondary  winding  13. 

An  embodiment  of  a  dynamo  electric  machine 
for  an  automobile  in  which  the  power  feeding  sys- 
tem  of  the  present  invention  is  used  will  be  de- 
scribed  with  reference  to  Figure  3. 

In  Figure  3,  a  reference  numeral  21  designates 
an  a.c.  generator  which  is  provided  with  an  amar- 

"ture  winding  22  and  a  field  winding  23,  a  numeral 
24  designates  a  first  rectifier  for  rectifying  the  out- 
put  of  the  a.c.  generator  21,  and  a  numeral  32 
designates  an  inverter  as  a  power  converting 
means  which  receives  an  instruction  from  a  voltage 
detecting  means  33  and  to  output  an  alternating 
voltage  to  the  primary  winding  34  of  a  transformer 
345  by  alternatatery  turning  on  and  off  tansistors 
32a,  32b. 

The  voltage  detecting  means  33  is  adapted  to 
receive  a  direct  current  voltage  from  the  positive 
terminal  of  a  battery  28  and  to  provide  an  instruc- 
tion  of  voltage  to  the  inverter  32. 

The  inverter  32  comprises  mainly  the  transis- 
tors  32a,  32b.  The  bases  of  the  transistors  32a,  32b 
are  respectively  supplied  with  instructions  of  cur- 
rent  from  the  voltage  detecting  means  33,  and  the 
emitters  of  the  both  transistors  32a,  32b  are  re- 
spectively  grounded.  The  collectors  of  the  transis- 
tors  are  respectively  connected  to  both  ends  of  the 
primary  winding  34  of  the  transformer  345.  The 
middle  point  of,  the  primary  winding  34  is  con- 
nected  to  the  possitive  terminal  of  the  battery  28. 

The  secondary  winding  35  of  the  transformer 
345  is  magnetically  coupled  with  the  primary  wind- 
ing  34  and  is  freely  rotatable.  The  alternating  volt- 
age  induced  at  both  ends  of  the  primary  winding 
35  is  rectified  by  a  second  rectifier  36.  The  second 
rectifier  36  constitutes  a  single  phase  full  wave 
rectifier  by  means  of  diodes  36a.  36b- 

The  output  terminal  of  the  second  rectifier  36 
and  the  middle  point  of  the  second  winding  35  are 
respectively  connected  to  both  ends  of  the  field 
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creases.  This  results  in  reduction  in  the  current 
flowing  in  the  field  winding  23  and  the  output  of  the 
a.c.  generator  21  is  also  reduced. 

When  the  output  voltage  of  the  a.c.  generator 
21  is  lower  than  the  predetermined  value,  the  cur- 
rent  conduction  rate  of  the  transistors  32a,  32b 
increases  by  an  instruction  of  the  voltage  detecting 
means  33,  whereby  the  output  voltage  of  the  a.c. 
generator  21  is  increased.  Thus,  the  output  voltage 
of  the  a.c.  generator  21  is  kept  at  a  predetermined 
value. 

In  the  above-mentioned  embodiments  single 
phase  inverter  is  used  as  the  inverter  32  and  a 
single  phase  full  wave  rectifier  is  used  as  the 
second  rectifier  36.  However,  a  single  phase  bridge 
type  inverter  and  a  single  phase  bridge  type  recti- 
fier  may  be  used.  Further,  a  combination  of  a  mult- 
phase  a.c.  inverter,  a  transformer  comprising  the 
primary  and  second  windings  which  transform  the 
output  voltage  of  the  inverter  and  a  rectifer  for 
rectifying  the  output  of  the  secondary  winding  may 
be  used. 

In  the  above-mentioned  embodiment,  the  elec- 
tric  conduction  rate  of  the  inverter  32  is  changed  in 
order  to  adjust  the  output  voltage  of  the  a.c.  gener- 
ator  21,  However,  it  is  possible  to  control  an  al- 
ternating  current  flowing  in  the  primary  winding  34. 

In  the  above-mentioned  embodiments,  the  ro- 
tating  iron  core  16  having  the  secondary  winding 
13  is  inserted  in  the  cylindrical  stationary  iron  core 
17  having  the  primary  winding  12  with  the  air  gap 
formed  therebetween  in  order  to  obtain  a  magnetic 
coupling  of  the  primary  and  secondary  windings 
12,  13.  However,  the  rotating  iron  core  and  the 
stationary  iron  core  may  be  provided  in  the  axial 
direction  with  an  air-gap  formed  in  the  axial  direc- 
tion  between  the  stationary  and  rotating  iron  cores. 
Further,  it  is  possible  that  the  stationary  and  rotat- 
ing  iron  cores  16,  17  may  be  arranged  in  a  front 
and  back  relation,  or  the  magnetic  circuit  may  be 
formed  in  either  the  rotaing  iron  core  16  or  the 
stationary  iron  core  17. 

Figure  5  shows  another  embodiment  of  the 
power  feeding  system  for  a  rotor  according  to  the 
present  invention  in  which  a  primary  winding  44  is 
wound  on  a  stationary  iron  core  so  as  not  to  be  in 
coaxial  with  a  secondary  winding  45  wound  on  a 
rotated  iron  core  48. 

In  the  above-mentioned  embodiment,  an  in- 
verter  to  convert  a  direction  current  into  a  mult- 
phase  alternating  current  may  be  used.  In  this 
case,  it  is  necessary  to  correspond  the  number  of 
phase  of  the  inverter  11,  the  primary  winding  12, 
the  secondary  winding  1  3,  the  rotating  iron  core  1  6, 
the  stationary  iron  core  17  and  the  rectifier  14  to 
the  number  of  phases  of  the  converted  alternating 
current.  With  the  modified  construction,  a  pulsating 
rate  in  a  direct  current  output  voltage  can  be  re- 

duced. 
As  described  above,  in  accordance  with  the 

present  invention,  a  d.c.  power  source  is  connected 
to  a  primary  winding  through  an  inverter,  a  secon- 

5  dary  winding  is  magnetically  coupled  with  the  pri- 
mary  winding,  and  the  secondary  winding  is  con- 
nected  to  a  field  winding  through  a  rectifier.  Ac- 
cordingly,  power  supply  to  a  rotor  can  be  carried 
out  without  contact.  In  the  present  invention,  the 

w  lifetime  of  the  rotor  can  be  prolonged  and  there  is 
no  environmental  contamination  because  powder  is 
not  produced  by  a  frictional  contact.  Further,  there 
is  no  restriction  in  a  rotating  speed.  In  addition, 
there  is  no  short  circuit  due  to  deposition  of  water 

75  or  foreing  matters  because  the  electrode  is  not 
exposed.  The  power  feeding  system  of  the  present 
invention  is  highly  reliable. 

20  Claims 

1.  A  power  feeding  system  for  a  rotor,  char- 
acterized  by: 
an  inverter  (1  1  ;32)  for  converting  a  d.c.  voltage  into 

25  an  a.c.  voltage, 
a  primary  winding  (12;34)  connected  to  an  a.c. 
output  terminal  of  said  inverter, 
a  secondary  winding  (13;35)  magnetically  coupled 
with  said  primary  winding  during  rotation  and  a 

30  rectifier  (14;36)  for  rectifying  an  a.c.  output  from 
said  secondary  winding  (13;35)  to  produce  a  d.c. 
voltage  which  is  applied  to  a  field  winding  (15;23). 

2.  The  power  feeding  system  according  to 
claim 

35  1,  characterized  in  that  said  primary  winding 
(12)  is  arranged  on  a  cylindrical  stationary  iron  core 
(17),  and  said  secondary  winding  (13)  is  arranged 
on  a  rotary  iron  core  (16)  attached  to  a  rotary  shaft 
(2)  at  its  central  bore,  said  rotary  iron  core  (16) 

40  being  inserted  in  the  hollow  portion  of  said  station- 
ary  iron  core  (17)  with  a  gap  therebetween. 

3.  The  power  feeding  system  according  to 
claim  2,  characterized  in  that  said  primary  and 
secondary  windings  (12,13)  are  respectively  ar- 

45  ranged  on  said  stationary  and  rotary  iron  cores 
(17,16)  which  are  aligned  in  the  axial  direction  of 
said  rotary  shaft  (2). 

4.  Use  of  a  power  feeding  system  according  to 
one  of  claims  1  to  3,  in  a  dynamo  electric  machine 

so  for  an  automobile,  characterized  by: 
an  a.c.  generator  (21)  provided  with  an  armature 
winding  (22)  and  a  field  winding  (23), 
a  first  rectifier  (24)  for  rectifying  an  output  voltage 
of  said  a.c.  generator  (21), 

55  a  power  converting  means  (32)  for  converting  a  d.c. 
voltage  into  an  a.c.  voltage, 
a  transformer  (345)  comprising  a  primary  winding 
(34)  connected  to  an  a.c.  output  terminal  of  said 
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power  converting  means  and  a  secondary  winding 
(35)  magnetically  coupled  with  said  primary  wind- 
ing  during  rotation, 
a  second  rectifier  (36)  for  rectifying  an  a.c.  output 
of  said  secondary  winding  (35)  to  produce  a  d.c.  5 
current  and  for  supplying  d.c.  current  to  said  field 
winding  (23),  and 
a  voltage  detecting  means  (33)  to  detect  an  output 
voltage  of  said  a.c.  generator  (21)  and  to  control 
said  a.c.  output  power  from  said  power  converting  10 
means  (32)  so  as  to  be  variable  on  the  basis  of 
said  detected  voltage. 
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