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@)  Constant-frequency  electric  power  source. 
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(57)  A  constant-frequency  electric  power  source 
comprising  :  an  A.C.  generator  including  a  field 
coil,  to  be  driven  by  an  engine  ;  a  converter  unit 
including  a  rectifying  circuit  and  an  inverter; 
and  means  for  controlling  the  A.C.  generator; 
wherein  the  A.C.  generator  has  at  least  two 
groups  of  multi-phase  output  coils,  one  group 
of  the  at  least  two  groups  of  multi-phase  output 
coils  being  connected  to  the  converter  unit  for 
providing  an  A.C.  electric  power  with  a  con- 
stant-voltage  and  a  constant-frequency  to  be 
supplied  to  a  first  load,  and  the  remaining  group 
(s)of  the  at  least  two  pairs  of  multi-phase  output 
coils  being  connected  to  other  loads  respect- 
ively,  and  further  the  output  of  the  remaining 
group(s)  being  supplied  to  the  A.C.  generator 
controlling  means  thereby  controlling  the  input 
of  the  field  coil  of  the  A.C.  generator,  and 
further  the  A.C.  electric  power  used  for  the  first 
load  being  different  from  the  A.C.  electric  power 
used  for  the  other  loads. 
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The  present  invention  relates  to  a  constant-fre- 
quency  electric  power  source  (Variable  Speed  Con- 
stant  Frequency)  in  which  A.C.  generator  is  driven  by 
an  engine,  for  example,  of  an  aircraft,  and  the  output 
frequency  and  the  output  voltage  thereof  are  not 
changed  even  when  the  number  of  rotation  of  the  en- 
gine  is  changed,  and  more  particularly  to  a  constant- 
frequency  electric  power  source  capable  of  supplying 
an  A.C.  electric  power  having  desirable  characteristic 
with  respect  not  only  to  the  load  of  a  constant-fre- 
quency  and  constant-voltage  but  also  to  the  load  of 
variable-frequency  and  constant-voltage. 

There  has  been  known  a  conventional  apparatus 
as  shown  in  Fig.  1.  In  Fig.  1,  numeral  1  denotes  an 
A.C.  generator  driven  by  an  engine  (not  shown) 
mounted  on  an  aircraft  orthe  like;  2,  afield  coil  of  the 
A.C.  generator;  3A,  a  three-phase  output  coils  com- 
posed  of  three  coils  3a1  to  3a3  ;  and  4,  a  converter 
unit  composed  of  a  rectifying  circuit  5  and  an  inverter 
6,  i.e.  the  converter  unit  provided  with  controlling 
means  of  PWM  (Pulse  Width  Modulation)  or  the  like 
for  achieving  frequency  control. 

According  to  the  conventional  apparatus,  the 
current  capacity  of  the  rectifying  circuit  5  in  the  con- 
verter  unit  4  and  the  inverter  6  have  been  set  in  ac- 
cordance  with  the  current  capacity  of  the  A.C.  gen- 
erator  1  .  Numeral  7  denotes  voltage  detecting  means 
such  as  a  potential  transformer  PT,  for  detecting  the 
voltages  at  the  input  terminals  of  the  converter  unit  4, 
and  numeral  8  denotes  a  generator  controlling  unit  for 
controlling  the  current  to  be  supplied  to  the  field  coil 
2  of  the  A.C.  generator  thereby  controlling  the  output 
voltage  of  the  generator  1  so  as  to  be  constant.  In  the 
conventional  apparatus,  the  converter  unit  4  receives 
a  constant  voltage  e.g.  135  volts  from  the  A.C.  gen- 
erator  1  to  rectify  it  once  to  D.C.  voltage  e.g.  270  volts 
by  using  the  rectifying  circuit  5,  and  then  it  is  convert- 
ed  into  A.C.  voltage  by  using  the  inverter  6  to  supply 
a  three-phase  A.C.  electric  power  PA  ,  for  example, 
400  Hz  and  115  volts  to  a  load. 

The  variation  of  voltage  to  be  generated  due  to 
the  variation  of  an  engine  power  as  a  drive  source,  is 
compensated  by  the  generator  controlling  unit  8,  and 
further  the  variation  of  frequency  is  compensated  by 
the  PWM  (Pulse  Width  Modulation)  control  circuit  pro- 
vided  in  the  inverter  6,  and  accordingly  the  load  sup- 
ply  electric  power  PA  is  controlled  to  usually  maintain 
a  constant  voltage  and  a  constant  frequency.  The 
electric  power  source  used  for  some  devices  mounted 
on  such  as  aircraft,  among  the  various  devices,  re- 
quire  constant  frequency  electric  power  with  high  pre- 
cision  as  400  Hz,  three-phase,  115  V,  however  most 
of  some  other  ones  merely  require  a  variable  frequen- 
cy  but  constant  voltage  source  for  a  heater  of  a  device 
such  as  an  de-icing  device  to  be  heated  by  the  electric 
power  source. 

However,  these  devices  mostly  require  a  normal 
voltage  higher  than  the  output  voltage  (115  V)  of  the 

converter  unit,  and  therefore  it  has  been  necessary 
to  use  a  booster  usually  having  a  transformer  for 
boosting  the  output  voltage  divided  at  the  input  termi- 
nals  of  the  converter  unit  up  to  the  predetermined 

5  normal  voltage.  Since  the  weight  of  the  booster  in- 
creases  by  the  weight  of  the  transformer,  it  has  been 
required  to  improve  the  electric  power  device  so  as  to 
satisfy  the  demand  to  reduce  the  weight  of  equip- 
ments  to  be  mounted  on  the  aircraft.  Furthermore, 

10  there  was  the  problem  that  some  distortions  in  wave- 
form  is  undesirably  produced  in  the  electric  power  to 
be  supplied  to  a  second  load  because  of  using  the  div- 
ided  voltage  at  the  input  terminals  of  the  converter 
unit,  thereby  decreasing  the  quality  of  an  electric 

15  power. 
The  object  of  the  present  invention  is  to  present 

a  constant-frequency  electric  power  source  in  which 
the  above-mentioned  problems  of  the  conventional 
apparatus  are  solved. 

20  According  to  the  present  invention  there  is  pro- 
posed  the  following  constant-frequency  electric  pow- 
er  source. 

A  constant-frequency  electric  power  source  com- 
prising:  an  A.C.  generator  including  a  field  coil  driven 

25  by  an  engine;  a  converter  unit  including  a  rectifying 
circuit  and  an  inverter;  and  means  for  controlling  the 
A.C.  generator;  wherein  the  A.C.  generator  has  at 
least  two  pairs  of  multi-phase  output  coils,  one  pair  of 
aforesaid  at  least  two  pairs  of  multi-phase  output  coils 

30  being  connected  to  the  converter  unit  for  providing  an 
A.C.  electric  power  with  a  constant-voltage  and  a  con- 
stant-frequency  to  be  supplied  to  a  first  load,  and  the 
remaining  pairs  of  the  at  least  two  pairs  of  multi-phase 
output  coils  being  connected  to  other  loads,  respec- 

35  tively,  and  further  the  output  of  the  remaining  pair  be- 
ing  supplied  to  the  A.C.  generator  controlling  means 
thereby  controlling  the  input  of  the  field  coil  of  the 
A.C.  generator,  and  further  the  A.C.  electric  power 
used  for  the  other  load  such  as  the  second  load  being 

40  different  from  the  A.C.  electric  power  used  for  the  first 
loads.  In  this  case,  it  is  desirable  to  set  the  turn  num- 
ber  of  coil  of  each  of  the  remaining  pairs  is  suitably  set 
in  accordance  with  the  electric  power  required  for 
each  of  the  other  loads. 

45  According  to  the  present  invention,  there  are  pro- 
vided  more  than  two  groups  of  output  coils  mounted 
within  an  A/C  generator,  and  one  group  thereof  is  con- 
nected  to  the  input  terminals  of  a  converter  unit  in  or- 
der  to  use  for  a  first  load  to  be  supplied  with  an  electric 

so  power  having  a  constant-voltage  and  constant-fre- 
quency,  and  on  the  other  hand  the  othergroup  there- 
of  is  connected  to  a  second  load  which  may  be  sup- 
plied  with  an  A.C.  electric  power  having  a  variable-fre- 
quency  and  constant-voltage.  Therefore,  it  is  possible 

55  to  precisely  adjust  the  output  voltage  from  the  other 
pair  of  output  coils  used  for  a  second  load,  to  a  pre- 
determined  voltage  (e.g.  115  V)  under  the  control  of 
generator  controlling  means,  which  resulted  from  a 
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simple  addition  of  the  other  group  of  output  coils  for 
the  second  load.  Furthermore,  since  the  electric 
power  to  be  supplied  to  the  second  load  is  isolated 
from  the  converter  unit,  it  is  possible  to  present  a  pre- 
ferable  wave-form  without  any  distortion. 

Fig.  1  is  a  view  showing  a  conventional  constant- 
frequency  electric  power  source,  and 
Fig.  2  is  a  view  showing  an  embodiment  of  the 
present  invention. 
An  embodiment  of  the  present  invention  will  be 

described  hereinafter  with  reference  to  the  attached 
drawings. 

In  Fig.  2  showing  the  embodiment  of  the  present 
invention,  the  same  or  equivalent  parts  or  unit  as  that 
mentioned  in  the  conventional  apparatus  shown  in 
Fig.  1,  is  attached  with  the  same  reference  numeral. 

Numeral  10  denotes  an  A.C.  generator  having 
field  coil  2  and  two  groups  of  three-phase  output  coils 
3A  and  3B.  One  pair  of  the  three-phase  output  coils 
3A  composed  of  three  coils  3a!,  3a2  and  3a3  is  the 
same  as  that  of  the  conventional  one  mentioned  with 
respect  to  Fig.  1,  and  it  is  connected  as  output  coils 
for  a  first  load,  to  input  terminals  of  a  converter  unit  4 
as  similar  to  Fig.  1.  On  the  other  hand,  the  other 
group  of  the  three-phase  output  coils  3B  composed 
of  three  coils  3b̂   ,3b2  and  3b3  is  connected  as  an  A.C. 
electric  power  with  variable-frequency  and  constant- 
voltage,  to  a  second  load. 

In  this  case,  the  turn  numbers  of  the  three-phase 
output  coils  3B  used  for  the  second  load,  may  be  less 
than  that  of  the  three-phase  output  coils  3Aused  for 
the  first  load  by  about  30%,  and  furtherthe  turn  num- 
ber  of  the  coils  may  be  suitably  set  to  a  predetermined 
value  in  accordance  with  the  electric  power  required 
for  the  second  load. 

Numeral  11  denotes  voltage  detecting  means 
such  as  a  potential  transformer  PT,  for  detecting  the 
voltage  at  the  input  terminals  of  the  second  load,  and 
the  output  from  the  voltage  detecting  means  11  is  ap- 
plied  to  a  generator  controlling  unit  (generator  control- 
ling  means)  8  in  order  to  adjust  the  current  supplied 
to  the  field  coil  2  of  the  A.C.  generator  1  0  thereby  con- 
trolling  the  electric  power  PB  to  keep  a  predetermined 
voltage;  e.g.  115  V  regardless  of  the  variation  in  num- 
ber  of  rotation  of  the  engine  (not  shown). 

In  the  above-mentioned  embodiment,  there  is 
mentioned  the  case  in  which  only  two  kinds  of  loads, 
i.e.  a  first  load  and  a  second  load  exist.  There  may  be, 
however,  provided  with  many  kinds  of  other  loads 
such  as  a  third  load  and  a  fourth  load  in  accordance 
with  actually  equipped  number  of  loads.  In  such  case, 
of  course,  it  is  necessary  to  further  provide  additional 
output  coils  to  be  mounted  within  the  A.C.  generator 
required  for  the  third  and  fourth  loads. 

As  mentioned  above,  according  to  the  present  in- 
vention  there  are  provided  two  or  more  groups  of  out- 
put  coils  within  an  A.C.  generator,  one  group  is  con- 
nected  to  a  converter  section  for  supplying  an  A.C. 

electric  power  with  a  constant-voltage  and  constant- 
frequency  to  a  first  load,  and  the  other  group(s)are 
connected  to  a  second  load  for  supplying  an  electric 

5  power  with  a  variable-frequency  and  a  constant-vol- 
tage  to  the  second  load.  Therefore,  according  to  the 
present  invention,  there  is  no  necessity  of  providing 
any  transformer  which  was  required  for  adjusting  the 
voltage  supplied  to  a  second  load  hitherto,  and  fur- 

10  therthe  weight  of  an  electric  power  source  may  be  re- 
markably  reduced,  because  the  weight  of  the  pair  of 
output  coils  additionally  provided  within  A.C.  genera- 
tor  forthe  second  load  is  very  light  in  comparison  with 
that  of  the  above  transformer.  This  results  in  the  re- 

15  markable  merit  that  the  weight  of  the  electric  power 
source  to  be  mounted  on  an  aircraft  or  the  like  may 
be  reduced. 

Furthermore,  hitherto,  in  the  conventional  case 
where  the  electric  power  to  be  supplied  to  a  second 

20  load  is  divided  from  the  output  power  from  the  A.C. 
generator,  the  second  load  undesirably  becomes  to  a 
non-linear  load  for  the  rectifying  circuit  5  of  the 
AC/DC  converter  of  the  converter  unit,  thereby  gen- 
erating  a  large  distortion  of  wave-form  of  the  electric 

25  power  to  be  supplied  to  the  second  load  and  reducing 
the  property  of  an  electric  power  to  be  supplied.  In 
contrast,  according  to  the  present  invention,  the 
group  of  output  coils  mounted  within  the  A.C.  gener- 
ator  for  supplying  the  electric  power  for  the  second 

30  load,  is  completely  insulated  from  the  converter  unit 
thereby  not  generating  any  distortion  of  wave-form 
and  further  increasing  the  characteristic  of  an  electric 
power  to  be  supplied. 

35 
Claims 

1  .  A  constant-frequency  electric  power  source  com- 
prising: 

40  an  A.C.  generator  including  a  field  coil,  to 
be  driven  by  an  engine; 

a  converter  unit  including  a  rectifying  cir- 
cuit  and  an  inverter;  and 

means  for  controlling  said  A.C.  generator; 
45  wherein  said  A.C.  generator  has  at  least 

two  groups  of  multi-phase  output  coils,  one  group 
of  said  at  least  two  groups  of  multi-phase  output 
coils  being  connected  to  said  converter  unit  for 
providing  an  A.C.  electric  power  with  a  constant- 

50  voltage  and  a  constant-frequency  to  be  supplied 
to  a  first  load,  and  the  remaining  group(s)  of  said 
at  least  two  pairs  of  multi-phase  output  coils  be- 
ing  connected  to  other  loads  such  as  a  second 
load  or  the  like  respectively,  and  further  the  out- 

55  put  coils  of  said  remaining  group(s)  being  sup- 
plied  to  said  A.C.  generator  controlling  means 
thereby  controlling  the  input  of  said  field  coil  of 
said  A.C.  generator,  and  further  said  A.C.  electric 
power  used  for  said  other  load  for  a  second  load 
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or  the  like  being  different  from  the  A.C.  electric 
power  used  for  said  first  load. 

A  constant-frequency  electric  power  source  ac-  5 
cording  to  Claim  1,  wherein  said  A.C.  electric 
powers  used  for  said  other  loads  are  that  with  a 
variable-frequency  and  a  constant-voltage. 

A  constant-frequency  electric  power  source  ac-  10 
cording  to  Claim  1,  wherein  the  turn  number  of 
coil  of  each  of  said  remaining  pairs  is  suitably  set 
in  accordance  with  the  electric  power  required  for 
each  of  said  other  loads. 

15 
A  constant-frequency  electric  power  source  ac- 
cording  to  Claim  1,  wherein  said  remaining 
groups  of  coils  mounted  within  said  A.C.  genera- 
tor  for  supplying  said  A.C.  electric  power  for  said 
other  loads,  are  completely  insulated  from  said  20 
converter  unit  thereby  for  generating  no  substan- 
tial  distortion  of  wave-form  and  further  increasing 
the  characteristic  of  said  A.C.  electric  power  to  be 
supplied. 

A  constant-frequency  electric  power  source  ac- 
cording  to  claim  1,  wherein  each  group  of  multi- 
phase  output  coils  includes  coils  of  at  least  three 
phases. 

A  constant-frequency  electric  power  source  ac- 
cording  to  claim  5,  wherein  each  group  of  multi- 
phase  output  coils  includes  coils  of  more  than 
three  phases  such  as  six  phases. 

A  constant-frequency  electric  power  source  ac- 
cording  to  any  one  of  the  preceding  claims, 
wherein  the  groups  of  multi-phase  output  coils 
have  the  same  number  of  output  coils. 
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