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©  Supercharger. 

©  An  air  intake  system  of  an  internal  combustion 
engine  (12)  including  a  supercharger  (13)  comprises 
an  air  intake  pipe  (11)  connecting  an  air  inlet  port 
(12a)  of  an  internal  combustion  engine  (12)  to  a 
supercharger  (13).  The  supercharger  (13)  is  directly 
driven  by  a  motor  (131)  of  which  rotation  is  control- 
lable. 
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SUPERCHARGER 

The  present  invention  relates  to  an  air  intake 
system  of  an  internal  combustion  engine,  more 
particularly,  the  present  invention  relates  to  an  air 
intake  system  of  an  internal  combustion  engine 
including  a  supercharger. 

Referring  to  Figure  1,  an  air  intake  system  of 
an  internal  combustion  engine  including  a  super- 
charger  which  is  driven  by  a  dynamic  power  of  the 
internal  combustion  engine  is  shown. 

The  above  mentioned  air  intake  system  com- 
prises  an  air  filter  10,  an  air  intake  pipe  11  connect- 
ing  air  filter  10  to  an  air  intake  port  12a  of  an 
internal  combustion  engine  12  and  a  supercharger 
13.  Supercharger  13  is  disposed  between  air  filter 
10  and  engine  12  and  it  is  connected  to  both  air 
filter  10  and  engine  12  by  air  intake  pipe  11.  Air 
intake  pipe  11a  is  disposed  between  air  filter  10 
and  engine  12  to  bypass  supercharger  13.  Accord- 
ingly,  one  end  of  bypassing  air  intake  pipe  11a 
connects  to  air  intake  pipe  11  which  is  disposed 
between  air  filter  10  and  supercharger  13,  and 
another  end  of  bypassing  air  intake  pipe  11a  con- 
nects  to  air  intake  pipe  11  which  is  disposed  be- 
tween  supercharger  13  and  air  inlet  port  12a  of 
engine  12.  The  connection  between  one  end  of 
bypassing  air  intake  pipe  11a  and  air  intake  pipe 
11  is  accomplished  by  using  a  three-way  valve  or 
cock  14. 

A  clutch  mechanism  15  controls  release  and 
connection  of  dynamic  power  to  supercharger  1  3  in 
response  to  an  output  demand  to  engine  1  2.  A  belt 
16  transfers  dynamic  power  to  the  clutch  from  the 
engine  12.  An  engine  drive  shaft  12b  transfers  the 
engine  power  to  pulley  12c  which  drives  belt  16. 

In  operation,  when  the  output  demand  to  the 
engine  12  is  equal  to  or  more  than  a  predeter- 
mined  value,  air  passing  through  air  filter  10  is 
taken  into  supercharger  13  and  then  is  superchar- 
ged  to  air  inlet  port  12a  of  engine  12  due  to  the 
connection  of  dynamic  power  from  engine  12  to 
supercharger  13  through  clutch  mechanism  15.  On 
the  other  hand,  when  the  output  demand  to  the 
engine  12  is  less  than  the  predetermined  value,  air 
passing  through  air  filter  10  is  directly  taken  into  air 
@inlet  port  12a  of  engine  12  through  bypassing  air 
intake  pipe  11a  due  to  both  the  release  of  dynamic 
power  from  engine  12  to  supercharger  13  through 
clutch  mechanism  15  and  by  changing  the  direc- 
tion  of  three-way  valve  1  4. 

However,  the  above  mentioned  air  intake  sys- 
tem  of  an  internal  combustion  engine  has  problems 
as  follows.  One  problem  is  that  there  is  a  consider- 
able  restriction  to  arrangement  of  devices  which 
are  disposed  in  an  engine  compartment  of  auto- 

mobile  due  to  using  belt  16  to  transfer  dynamic 
power  from  engine  1  2  to  supercharger  1  3  of  the  air 
intake  system.  Another  problem  is  an  undesirable 
torque  fluctuation  of  the  internal  combustion  engine 

5  12  due  to  the  clutch  mechanism  15  controlling  the 
release  and  connection  of  dynamic  power  to  super- 
charger  13  in  response  to  an  output  demand  to 
engine  12. 

It  is  a  primary  object  to  eliminate  a  belt  which 
10  drives  a  supercharger  through  a  clutch  mechanism 

in  order  to  reduce  both  a  space  restriction  and  an 
arrangement  of  device  restriction  in  an  engine 
compartment  of  an  automobile. 

It  is  another  object  of  this  invention  to  eliminate 
75  an  undesirable  torque  fluctuation  of  an  internal 

combustion  engine  due  to  a  clutch  mechanism 
controlling  the  release  and  connection  of  dynamic 
power  to  a  supercharger  in  response  to  an  output 
demand  to  engine  12. 

20  An  air  intake  system  of  an  internal  combustion 
engine  according  to  this  invention  includes  a  con- 
duit  and  a  supercharger.  The  conduit  connects  to 
an  air  inlet  port  of  an  internal  combustion  engine. 
The  supercharger  is  located  within  the  conduit. 

25  According  to  this  invention,  the  supercharger  is 
directly  driven  by  a  motor  of  which  rotation  is 
controllable. 

Figure  1  is  a  schematic  block  diagram  of  an 
air  intake  system  of  an  internal  combustion  engine 

30  including  a  supercharger. 
Figure  2  is  a  schematic  block  diagram  of 

one  air  intake  system  of  an  internal  combustion 
engine  including  a  supercharger  and  motor  ar- 
rangement  in  accordance  with  the  present  inven- 

35  tion. 
Figure  3  is  a  schematic  block  diagram  of 

another  air  intake  system  of  an  internal  combustion 
engine  including  a  supercharger  and  motor  ar- 
rangement  in  accordance  with  the  present  inven- 

40  tion. 

Referring  to  Figure  2,  an  air  intake  system  of 
an  internal  combustion  engine  in  accordance  with 
one  embodiment  of  this  invention  is  shown.  The 

45  same  construction  is  accorded  like  numerals  as 
shown  with  respect  to  Figure  1  . 

The  air  intake  system  of  an  internal  combustion 
engine  includes  an  air  filter  10,  an  air  intake  pipe 
11  connecting  air  filter  10  to  an  air  inlet  port  12a  of 

so  an  internal  combustion  engine  12  and  a  super- 
charger  13.  Supercharger  13  is  disposed  between 
air  filter  10  and  engine  12  and  it  is  connected  to 
both  air  filter  10  and  engine  12  by  air  intake  pipe 
11.  Motor  131  is  attached  to  supercharger  13  and 
directly  drives  the  supercharger  13. 
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A  motor  rotation  control  circuit  132  is  con- 
nected  to  motor  131,  a  transducer  133  and  an 
alternator  17  through  wire,  respectively.  Motor  rota- 
tion  control  circuit  132  controls  a  rotation  of  motor 
131  in  response  to  a  signal  which  is  received  from 
transducer  133  and  simultaneously  rectifies  an  al- 
ternating  current  generated  by  alternator  17  to  a 
direct  current.  Transducer  133  transduces  a  step- 
ping  amount  of  an  accelerator  of  an  automobile  as 
an  output  demand  to  engine  12  to  an  electrical 
signal  and  sends  the  electrical  signal  to  motor 
rotation  control  circuit  1  32.  Alternator  1  7  generating 
alternating  current  is  driven  by  a  dynamic  power  of 
engine  12  through  a  belt  18.  The  belt  18  engages  a 
pulley  12d,  which  is  attached  to  a  drive  shaft  12b 
of  engine  12,  with  a  pulley  17a  attached  to  a  shaft 
17b  of  alternator  17. 

In  operation,  when  the  accelerator  of  the  auto- 
mobile  is  stepped,  namely,  as  the  output  of  engine 
12  is  demanded,  the  stepping  amount  of  the  accel- 
erator  is  transduced  to  a  proper  electrical  signal, 
and  the  proper  electrical  signal  is  sent  to  motor 
rotation  control  circuit  132.  Motor  rotation  control 
circuit  132  controls  the  rotation  of  motor  131  in 
response  to  the  electrical  signal  from  transducer 
133.  As  a  result,  motor  131  rotates  to  drive  super- 
charger  13  directly  in  response  to  the  output  de- 
mand  of  engine  12. 

Referring  to  Figure  3,  an  air  intake  system  of 
an  internal  combustion  engine  in  accordance  with 
another  embodiment  of  this  invention  is  shown.  The 
same  construction  is  accorded  like  numerals  as 
shown  with  respect  to  Figure  3  and  the  description 
of  some  of  the  identical  elements  is  substantially 
omitted. 

A  bypassing  air  intake  pipe  11b  is  disposed 
between  the  air  filter  10  and  the  engine  12  to 
bypass  the  supercharger  13.  Accordingly,  one  end 
of  the  bypassing  air  intake  pipe  11b  connects  to 
the  air  intake  pipe  11,  which  is  disposed  between 
the  air  filter  10  and  the  supercharger  13,  and 
another  end  of  the  bypassing  air  intake  pipe  11b 
connects  to  the  air  intake  pipe  11  which  is  dis- 
posed  between  the  supercharger  13  and  the  air 
inlet  port  12a  of  the  internal  combustion  engine  12. 
A  flap  valve  19  is  disposed  at  a  junction  of  the 

•i  bypassing  air  intake  pipe  11b  and  the  air  intake 
pipe  11  which  is  disposed  between  the  super- 
charger  1  3  and  the  air  inlet  port  1  2a  of  the  internal 
combustion  engine  12. 

In  operation,  when  the  electrical  signal  from 
transducer  1  33  is  equal  to  or  more  than  a  predeter- 
mined  value,  namely,  the  output  demand  to  engine 
12  is  equal  to  or  more  than  a  predetermined  value, 
motor  131  rotates  to  drive  supercharger  13  directly 
under  control  of  motor  rotation  control  circuit  132. 
Subsequently,  another  end  of  bypassing  air  intake 
pipe  11b  is  closed  by  flap  valve  19  due  to  flap 

valve  19  being  pushed  up  by  compressed  air 
which  is  blown  from  supercharger  13.  Accordingly, 
air  passing  through  air  filter  10  is  taken  into  super- 
charger  13  and  then  is  supercharged  to  air  inlet 

5  port  12a  of  engine  12  without  going  through  by 
passing  air  intake  pipe  1  1  b. 

On  the  other  hand,  when  the  electrical  signal 
from  transducer  133  is  less  than  a  predetermined 
value,  namely,  the  output  demand  to  engine  12  is 

70  less  than  a  predetermined  value,  supercharger  13 
stops  its  operation  due  to  motor  131  being  stopped 
by  motor  rotation  control  circuit  132.  Subsequently, 
another  end  of  bypassing  air  intake  pipe  11b  is 
opening  due  to  flap  valve  1  9  falling  by  virtue  of  its 

75  own  weight.  Accordingly,  air  passing  through  air 
filter  10  is  directly  taken  into  air  inlet  port  12a  of 
engine  12  through  bypassing  air  intake  pipe  11b. 

20  Claims 

1.  In  an  air  intake  system  of  an  internal  com- 
bustion  engine  (12)  including  a  conduit  (11)  con- 
necting  an  air  inlet  port  (12a)  of  an  internal  com- 

25  bustion  engine  (12)  to  a  supercharger  (13)  which  is 
located  within  said  conduit  (11),  the  improvement 
comprising: 
a  motor  (131)  directly  driving  the  supercharger 
(13);  and  means  (132),  connected  to  the  motor 

30  (131),  for  controlling  rotation  of  the  motor  (131). 
2.  The  air  intake  system  of  an  internal  combus- 

tion  engine  (12)  according  to  claim  1, 
characterized  by  a  bypass  conduit  (1  1  b)  for  divert- 
ing  air  around  the  supercharger  (13). 

35  3.  The  air  intake  system  of  an  internal  combus- 
tion  engine  (12)  of  claim  1  or  2, 
wherein  the  rotation  of  said  motor  (131)  is  con- 
trolled  in  response  to  an  output  demand  to  said 
internal  combustion  engine  (12). 

40  4.  The  air  intake  system  of  an  internal  combus- 
tion  engine  (12)  of  one  of  claims  1  to  3, 
wherein  said  motor  rotation  controlling  means  (132) 
directs  the  motor  (131)  to  rotate  when  an  electrical 
signal,  supplied  to  the  motor  rotation  controlling 

45  means  (132)  is  equal  to  or  more  than  a  predeter- 
mined  value. 

5.  The  air  intake  system  of  an  internal  combus- 
tion  engine  (12)  of  one  of  claims  1  to  4, 
characterized  by  means  (133),  connected  to  the 

50  motor  rotation  controlling  means  (132)  for  convert- 
ing  an  engine  output  demand  to  an  electrical  sig- 
nal. 

6.  The  air  intake  system  of  an  internal  combus- 
tion  engine  (12)  of  claim  5, 

55  characterized  in  that  the  electrical  signal  is  sup- 
plied  to  the  motor  rotation  controlling  means  (132). 

3 
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7.  The  air  intake  system  of  an  internal  combus- 
tion  engine  (12)  of  one  of  claims  1  to  6, 
characterized  by  means  (133),  connected  to  the 
motor  rotation  controlling  means  (132),for  trans- 
ducing  engine  output  demand  to  an  electrical  sig-  5 
nal  so  that  the  motor  (131)  drives  the  supercharger 
(13)  in  response  to  an  engine  output  demand. 
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