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©  Scroll  type  compressor. 

©  A  relatively  small  diameter  scroll  type  compressor  is  disclosed.  The  axial  center  of  the  compressor's  shell  is 
displaced  from  the  involute  center  of  the  fixed  spiral  element  in  a  direction  towards  the  base  end  portion  of  the 
orbital  scroll.  More  specifically,  the  displacement  distance  (X)  is  in  the  range  of:  1/2Ror  <  X   ̂ 1/2Ror  +  1/2(t  + 
c),  wherein  "t"  is  the  thickness  of  a  base  end  portion  of  the  orbiting  spiral  element  and  "c"  is  the  minimum 
clearance  between  an  outer  wall  of  the  orbital  scroll's  base  end  portion  and  the  inner  wall  of  the  shell. 
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BACKGROUND  OF  THE  INVENTION 

This  application  claims  the  priority  of  Japanese  Patent  Application  No.  3-40279  filed  March  6,  1991 
which  is  incorporated  herein  by  reference. 

5 
1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  scroll  type  compressor  and  more  particularly,  to  an  improvement  for 
making  a  compressor  more  compact. 

70 
2.  Description  of  the  Related  Art 

Conventional  scroll  type  compressors  (hereinafter  simply  referred  to  as  "compressors"),  have  a  fixed 
scroll  that  is  fixed  in  a  shell  and  an  orbiting  scroll  that  is  supported  for  revolving  movement  in  the  shell.  The 

75  fixed  scroll  includes  a  fixed  end  plate  and  a  fixed  spiral  element  formed  integrally  with  one  side  of  the  fixed 
end  plate.  The  inner  and  outer  walls  of  the  fixed  spiral  element  form  involute  curves.  The  orbiting  scroll 
includes  an  orbiting  end  plate  and  an  orbiting  spiral  element  formed  integrally  with  one  side  of  the  orbiting 
end  plate.  The  inner  and  outer  walls  of  the  orbiting  spiral  element  also  take  the  form  of  involute  curves.  The 
fixed  spiral  element  and  orbiting  spiral  element  are  joined  with  the  phase  of  the  latter  spiral  element  shifted 

20  by  180°  from  that  of  the  former  spiral  element.  A  compression  chamber  is  therefore  formed  between  the 
scrolls. 

In  a  compressor  of  this  type,  rotation  of  a  drive  shaft  causes  revolution  of  the  orbiting  scroll. 
Consequently,  the  compression  chamber  moves  toward  the  center  while  its  volume  is  decreased,  thereby 
discharging  a  compressed  fluid  into  a  discharge  chamber. 

25  Further,  as  shown  in  Fig.  4,  the  inner  wall  of  a  fixed  spiral  element  82  from  a  tip  portion  82b  to  a  base 
portion  82a  is  formed  along  an  inner  involute  curve  lin.  The  outer  wall  of  the  fixed  spiral  element  82  is 
formed  along  an  outer  involute  curve  lout-  This  outer  wall  extends  from  the  tip  portion  82b  to  a  position 
where  the  involute  angle  of  this  position  is  smaller  by  almost  180°  than  that  of  the  base  portion  82a.  Since 
the  outer  wall  of  the  fixed  spiral  element  82  is  connected  to  an  arc  E  that  forms  the  inner  wall  of  a  shell  81  , 

30  the  fixed  spiral  element  82  is  connected  integrally  with  the  shell  81  .  The  inner  and  outer  walls  of  an  orbiting 
spiral  element  83  are  likewise  formed  along  the  involute  curves  lin  and  lout,  respectively. 

According  to  this  compressor,  the  orbiting  spiral  element  83  and  fixed  spiral  element  82  must  be  made 
to  contact  each  other  within  a  predetermined  involute  angle  in  accordance  with  revolution  of  the  orbiting 
scroll  in  order  to  form  the  compression  chamber.  The  center  O  of  the  shell  81  is  designed  to  be  coincident 

35  with  the  center  S0  of  an  involute  generating  circle  S  for  the  fixed  spiral  element  82.  In  addition,  the  center 
P0  of  an  involute  generating  circle  P  for  the  orbiting  spiral  element  83  moves  on  a  revolution  circle  C 
concentric  to  the  center  O  (center  S0)  of  the  shell  81  ,  permitting  the  orbiting  scroll  to  revolve. 

However,  when  the  center  O  of  the  shell  81  coincides  with  the  center  S0  of  the  involute  generating 
circle  S  for  the  fixed  spiral  element  82,  a  wasted  space  will  be  formed  between  the  inner  wall  of  the  base 

40  portion  82a  of  the  fixed  spiral  element  82  and  the  inner  wall  of  the  shell  81  .  This  will  be  discussed  more 
specifically  below. 

A  distance  W8  between  the  inner  wall  of  the  base  portion  82a  of  the  fixed  spiral  element  82  and  the 
inner  wall  of  the  shell  81  is  expressed  by  the  following  equations: 

45 
a  +  Wg  =  RQr  +  a  +  t  +  c 

Wg  =  Ror  +  t  +  c 

50 
where 

t:  is  the  thickness  of  the  base  portion  83a  of  the  orbiting  spiral  element  83, 
c:  is  the  minimum  clearance  between  the  outer  wall  of  the  base  portion  83a  and  the  inner  wall  of 

the  shell  81, 
55  a:  is  the  distance  between  the  center  P0  of  the  involute  generating  circle  P  for  the  orbiting  spiral 

element  83  and  the  inner  wall  of  the  base  portion  83a  of  the  orbiting  spiral  element  83  (  = 
distance  between  the  center  S0  of  the  involute  generating  circle  S  for  the  fixed  spiral  element  82 
and  the  inner  wall  of  the  base  portion  82a  of  the  fixed  spiral  element  82,  and 

2 
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Ror:  is  the  radius  of  orbital  revolution. 
The  minimum  diameter  D8  of  the  shell  81  is  therefore  expressed  as  follows: 

D8  =  2(a  +  Ror  +  t  +  c). 
5 

This  conventional  type  of  compressor  therefore  has  a  wasted  space  formed  inside,  increasing  the 
diameter  of  the  shell  81  ,  which  inevitably  requires  larger  space  to  mount  the  compressor  in  a  vehicle  or  the 
like. 

One  attempt  to  reduce  this  shortcoming  is  the  compressor  shown  in  Fig.  5,  which  is  disclosed  in 
io  Japanese  Unexamined  Patent  Publication  No.  55-51987.  In  this  compressor,  the  center  0  of  a  shell  91  is 

shifted  by  Ror/2  from  the  center  S0  of  the  involute  generating  circle  S  for  a  fixed  spiral  element  92  in  a 
direction  opposite  to  the  direction  toward  a  base  portion  92a  of  the  fixed  spiral  element  92.  In  the 
compressor  disclosed  in  this  Japanese  publication,  the  inner  and  outer  walls  of  the  fixed  spiral  element  92 
and  an  orbiting  spiral  element  93  are  also  formed  along  the  involute  curves  lin  and  lout,  respectively.  As  the 

is  center  P0  of  the  involute  generating  circle  P  for  the  orbiting  spiral  element  93  moves  on  a  revolution  circle  C 
concentric  to  the  involute  generating  circle  S  for  the  fixed  spiral  element  92,  the  orbiting  scroll  revolves. 

With  t,  c,  a  and  Ror  defined  as  given  above,  a  distance  W9  between  the  inner  wall  of  the  base  portion 
92a  of  the  fixed  spiral  element  92  and  the  inner  wall  of  the  shell  91  is  expressed  by  the  following  equations: 

20 

Rop/2  +  a  +  Wg  =  Ror  -  Ror/2  +  a  +  t  +  c  

Wg  =  t  +  c  

25 
The  minimum  diameter  D9  of  the  shell  91  is  expressed  by: 

D9  =  2(a  +  Ror/2  +  t  +  c). 

30  This  compressor  can  therefore  reduce  the  wasted  space  by  an  amount  expressed  by  the  following 
equation  as  compared  with  the  above-described  typical  compressor. 

W8  -  W9  =  Ror  +  t  +  c  ~  (t  +  c )  

Likewise,  the  minimum  diameter  of  the  shell  can  be  reduced  by  an  amount  expressed  by  the  following 
equation. 

40 

D8  -  Dg  =  2 (a   +  Ror  +  t  +  c)  -  2 (a   +  RQr/2  +  t  +  c )  

As  apparent  from  the  above,  the  compressor  can  be  made  more  compact,  so  that  this  compressor  is 
more  easily  mounted  in  a  vehicle  or  the  like  than  the  aforementioned  compressor. 

However,  the  compressor  disclosed  in  the  above  publication  still  has  a  wasted  space  W9  expressed  by 
50  the  formula: 

W9  =  t  +  c 

The  wasted  space  is  between  the  inner  wall  of  the  base  portion  92a  of  the  fixed  spiral  element  92  and  the 
55  inner  wall  of  the  shell  91.  The  minimum  diameter  of  the  shell  91  is  thus  limited  to: 

D9  =  2(a+  Ror/2  +  t  +  c). 

3 



EP  0  502  513  A1 

Accordingly,  the  disclosed  compressor  is  not  an  adequate  solution  to  the  wasted  space  problem. 

SUMMARY  OF  THE  INVENTION 

5  It  is  therefore  an  object  of  the  present  invention  to  provide  a  compressor  which  is  designed  to  have  as 
small  a  wasted  space  as  possible  between  the  inner  wall  of  the  base  portion  of  its  fixed  spiral  element  and 
the  inner  wall  of  its  shell,  and  to  have  a  smaller  minimum  diameter  for  further  improvement  on  the  mounting 
of  the  compressor  into  a  vehicle  or  the  like. 

To  achieve  this  object,  a  compressor  embodying  the  present  invention  has  interleaved  fixed  and 
io  orbiting  spiral  elements  that  have  substantially  involute  shaped  curves.  The  orbiting  spiral  element  is 

revolved  relative  to  the  fixed  spiral  element  at  an  orbital  radius  Ror,  with  its  rotation  restricted.  As  the 
orbiting  spiral  element  revolves,  the  volume  of  a  compression  chamber  between  the  spiral  elements 
decreases.  Accordingly,  a  fluid  in  the  compression  chamber  is  compressed  to  then  be  discharged  outside 
the  shell. 

is  The  axial  center  (0)  of  the  shell  is  displaced  from  the  involute  center  (S0)  of  the  fixed  spiral  element  in 
a  direction  towards  the  base  end  portion  of  the  orbital  scroll  by  a  displacement  distance  (X)  in  the  range  of, 

1/2Ror  <  X^  1/2Ror  +  1/2(t  +  c). 

20  wherein  "t"  is  the  thickness  of  a  base  end  portion  of  the  orbiting  spiral  element  and  "c"  is  the  minimum 
clearance  between  an  outer  wall  of  the  orbital  scroll's  base  end  portion  and  the  inner  wall  of  the  shell. 

In  a  preferred  embodiment,  the  maximum  diameter  of  the  orbiting  spiral  element  (D0)  is  substantially 
expressed  by  the  equation:  (D0)  =  2a  +  t  -  (c  +  Ror),  wherein  "a"  is  the  distance  between  the  center  of  the 
involute  generating  circle  for  the  orbiting  spiral  element  and  the  inner  wall  of  the  base  portion  of  the  orbiting 

25  spiral  element.  In  another  preferred  embodiment,  the  maximum  inner  diameter  of  the  shell  (Ds)  is 
substantially  expressed  by  the  equation:  Ds  =  2a  +  t  +  c  +  Ror- 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

30  The  invention,  together  with  objects  and  advantages  thereof,  may  best  be  understood  by  reference  to 
the  following  description  of  the  presently  preferred  embodiments  together  with  the  accompanying  drawings 
in  which: 

Fig.  1  is  a  longitudinal  cross  section  of  a  compressor  according  to  a  first  embodiment  of  the  present 
invention; 

35  Fig.  2  is  a  lateral  cross  section  of  the  compressor  according  to  the  first  embodiment; 
Fig.  3  is  a  lateral  cross  section  of  a  compressor  according  to  a  second  embodiment; 
Fig.  4  is  a  lateral  cross  section  showing  a  typical  prior  art  compressor  design;  and 
Fig.  5  is  a  lateral  cross  section  showing  a  second  conventional  compressor  design. 

40  DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

First  and  second  embodiments  of  the  present  invention  will  now  be  described  referring  to  the 
accompanying  drawings. 

45  (First  Embodiment) 

In  the  first  embodiment  of  the  invention  shown  in  Fig.  1,  a  fixed  scroll  2  includes  a  disk-shaped  fixed 
end  plate  21  ,  a  shell  22  formed  integrally  with  the  fixed  end  plate  21  ,  and  a  fixed  spiral  element  23  formed 
on  one  side  the  fixed  end  plate  21  .  An  orbiting  scroll  4  includes  a  disk-shaped  orbiting  end  plate  41  shown 

50  in  Fig.  1,  and  an  orbiting  spiral  element  42  formed  on  a  side  the  orbiting  end  plate  41  that  faces  the  fixed 
scroll. 

When  the  fixed  scroll  2  is  joined  with  the  orbiting  scroll  4,  a  plurality  of  compression  chambers  39  are 
formed.  The  shell  22  of  the  fixed  scroll  2  serves  as  the  outer  housing  of  the  compressor.  A  front  housing  30 
is  coupled  to  the  shell  22  by  a  tightening  means. 

55  In  the  front  housing  30,  a  drive  shaft  33  is  rotatably  supported  by  bearings  31  and  32.  An  eccentric  pin 
34  is  provided  at  the  inner  end  of  a  larger  diameter  portion  of  the  drive  shaft  33  at  a  position  eccentric  from 
the  axis  of  the  drive  shaft  33.  A  bushing  36  is  fitted  over  the  eccentric  pin  34.  The  orbiting  scroll  4  is 
supported  by  the  bushing  36  through  a  bearing  38,  and  only  the  revolution  of  the  orbiting  scroll  4  is  allowed 

4 
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by  the  cooperation  of  the  bushing  36  with  a  rotation  preventing  device  37.  A  counter  weight  35  is  attached 
to  the  eccentric  pin  34  to  absorb  the  dynamic  imbalance  of  the  orbiting  scroll  4.  The  rotation  preventing 
device  37  is  linked  through  its  movable  ring  to  the  orbiting  end  plate  41  . 

A  discharge  port  1  1  ,  which  communicates  with  the  compression  chambers  39  in  a  discharge  process,  is 
5  formed  through  the  center  portion  of  the  fixed  end  plate  21  of  the  fixed  scroll  2.  A  rear  housing  10  having  a 

discharge  chamber  13  therein  is  fixed  in  the  fixed  scroll  2.  The  discharge  port  11  communicates  through  a 
discharge  valve  12  with  the  discharge  chamber  13,  which  communicates  with  an  external  system  such  as  a 
refrigeration  circuit  (not  shown).  A  suction  port  8,  formed  through  the  front  housing  30,  faces  the  peripheral 
portion  of  the  counter  weight  35  and  communicates  with  the  external  system. 

io  The  fixed  spiral  element  23  of  the  fixed  scroll  2  is  formed  along  an  involute  curve  defined  by  an  involute 
generating  circle  S  for  a  center  S0  as  shown  in  Fig.  2.  The  inner  wall  of  the  fixed  spiral  element  23  from  a 
tip  portion  23b  to  a  base  portion  23a  is  formed  along  an  inner  involute  curve  lin.The  outer  wall  of  the  fixed 
spiral  element  23  is  formed  along  an  outer  involute  curve  lout,  and  extends  from  the  tip  portion  23b  to  the 
vicinity  of  an  involute  point  A  whose  involute  angle  is  smaller  by  180°  than  that  of  the  base  portion  23a. 

is  The  inner  wall  of  the  shell  22  is  formed  along  an  arc  E  with  a  point  0  as  a  center. 
The  outer  wall  of  the  fixed  spiral  element  23  is  connected  to  the  inner  wall  (arc  E)  of  the  shell  22 

through  a  small  arched  wall  at  the  involute  point  A  of  the  outer  involute  curve  Ut-The  fixed  spiral  element 
23  is  thus  integrally  formed  with  the  shell  22.  A  broken  line  in  Fig.  2  indicates  part  of  the  arc  E  at  the 
portion  where  the  fixed  spiral  element  23  and  the  shell  22  are  formed  integral  with  each  other. 

20  The  inner  and  outer  walls  of  the  orbiting  spiral  element  42  from  a  tip  portion  42b  to  a  base  portion  42a 
are  formed  respectively  along  the  inner  and  outer  involute  curves  lin  and  lout  based  on  an  involute 
generating  circle  P  for  the  center  P0. 

In  the  thus  constituted  compressor  the  rotation  of  an  engine  (not  shown)  is  transmitted  via  an 
electromagnetic  clutch  (not  shown)  to  the  drive  shaft  33  shown  in  Fig.  1.  Consequently,  a  revolution 

25  momentum  is  given  to  the  orbiting  scroll  4  by  the  cooperation  of  the  bushing  36  with  the  rotation  preventing 
device  37.  That  is,  the  center  P0  of  the  orbiting  spiral  element  42  in  Fig.  2  moves  clockwise  on  the 
revolution  circle  C  concentric  to  the  involute  generating  circle  S  for  the  fixed  spiral  element  23. 

In  the  status  shown  in  Fig.  2,  refrigerant  gas  is  sucked  from  the  base  portion  42a  of  the  orbiting  spiral 
element  42  to  an  intermediate  portion  42c  (position  whose  involute  angle  is  smaller  by  180°  from  the  base 

30  portion  42a).  If  the  orbiting  scroll  4  revolves  by  180°  from  the  position  shown  in  Fig.  2,  the  outer  wall  at  the 
intermediate  portion  42c  starts  contacting  the  base  portion  23a  of  the  fixed  spiral  element  23.  In  the 
subsequent  revolution,  the  volumes  of  the  compression  chambers  39  in  Fig.  1  change.  As  a  result,  the 
pressure  of  the  refrigerant  gas  rises  in  the  compression  chambers  39  sequentially,  opening  the  discharge 
valve  12,  so  that  the  refrigerant  gas  is  discharged  from  the  discharge  port  11  to  the  discharge  chamber  13. 

35  Referring  to  Fig.  2,  the  sizes  of  the  individual  portions  are  expressed  as  follows: 
t:  thickness  of  the  base  portion  42a  of  the  orbiting  spiral  element  42, 
c:  minimum  clearance  between  the  outer  wall  of  this  base  portion  42a  and  the  inner  wall  of  the  shell 

22, 
a:  distance  between  the  center  P0  of  the  involute  generating  circle  P  for  the  orbiting  spiral  element 

40  42  and  the  inner  wall  of  the  base  portion  42a  of  the  orbiting  spiral  element  42  (=  distance 
between  the  center  S0  of  the  involute  generating  circle  S  for  the  fixed  spiral  element  23  and  the 
inner  wall  of  the  base  portion  23a  of  the  fixed  spiral  element  23),  and 

Ror:  is  the  radius  of  orbital  revolution. 
In  this  case  the  center  O  of  the  shell  22  which  is  the  center  of  the  arc  E  is  displaced  by  Ror/2  +  t/2 

45  from  the  center  S0  of  the  involute  generating  circle  S  in  a  direction  opposite  to  the  direction  toward  the  base 
portion  23a  of  the  fixed  spiral  element  23. 

Therefore,  a  distance  W2  between  the  inner  wall  of  the  base  portion  23a  of  the  fixed  spiral  element  23 
and  the  inner  wall  of  the  shell  22,  or  wasted  space  in  the  compressor  is  expressed  as  follows: 

50  W2  +  Ror/2  +  t/2  +  a  =  Ror  -  (R0r/2  +  t/2)  +  a  +  t  +  c 
W2  =  Ror  -  (Ror/2  +  t/2)  +  a  +  t  +  c  -  (Ror/2  +  t/2  +  a) 
W2  =  c 

The  minimum  diameter  D2  of  the  shell  22  is  expressed  as  follows: 
55 

5 
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D2  =  2{Ror  -  (Ror/2  +  t / 2 )   +  a  +  t  +  c}  

=  2 (a   +  Ror/2  +  t / 2   +  c)  =  2a  +  t  +  2c  +  RQr. 
5 

This  compressor  can  therefore  reduce  the  wasted  space  by  "t"  as  follows,  as  compared  with  the  above- 
described  compressor  disclosed  in  the  Japanese  publication. 

10 
W g - W 2 = t + c - c  

=  t  . 

15 
Likewise,  the  minimum  diameter  of  the  shell  can  be  reduced  by  "t"  as  follows. 

Dg  -  D?  =  ? ( a   +  Rop/2  +  t  +  c)  -  2 (a   +  RQ/2  +  t / 2   +  c )  
20 

=  t  . 

With  t  =  4  mm,  for  example,  the  minimum  diameter  of  the  shell  can  be  reduced  by  4  mm. 
25  This  compressor  is  therefore  designed  to  have  a  smaller  diameter  and  be  lighter,  further  improving  the 

ease  of  the  mounting  of  the  compressor  into  a  vehicle  or  the  like. 
In  the  compressor  according  to  the  first  embodiment,  the  inner  and  outer  walls  of  each  of  the  fixed  and 

orbiting  spiral  elements  23  and  42  are  formed  respectively  along  the  involute  curves  lin  and  lout-  Those  inner 
and  outer  walls  may  be  formed  not  along  the  inner  and  outer  involute  curves  lin  and  lout,  but  along  curves 

30  whose  distances  from  the  respective  centers  decrease  as  the  involute  angle  increases. 
Further,  the  tip  portions  23b  and  42b  of  the  fixed  and  orbiting  spiral  elements  23  and  42  may  be  formed 

along  an  arc  to  improve  their  strengths,  thereby  increasing  the  wall  thicknesses. 

(Second  Embodiment) 
35 

As  shown  in  Fig.  3,  a  compressor  according  to  the  second  embodiment  differs  from  the  compressor 
according  to  the  first  embodiment  in  the  shapes  of  its  fixed  spiral  element  53,  its  shell  52,  and  its  orbiting 
spiral  element  62.  Both  embodiments  are  the  same  in  the  other  structure,  so  that  a  description  of  the  same 
structure  will  not  be  given  below. 

40  The  inner  and  outer  walls  of  the  fixed  spiral  element  53  of  the  fixed  scroll  5,  like  those  of  the  first 
embodiment,  are  formed  from  a  tip  portion  53b  to  a  base  portion  53a  along  inner  and  outer  involute  curves 
lin  and  lout-  It  is  to  be  noted  that  the  inner  involute  curve  lin  defining  the  inner  wall  of  the  fixed  spiral  element 
53  is  directly  and  smoothly  coupled  to  an  arc  E  that  defines  the  inner  wall  of  the  shell  52,  so  that  both  inner 
walls  are  made  integral.  In  Fig.  3,  a  broken  line  indicates  part  of  the  arc  E  at  the  portion  where  the  fixed 

45  spiral  element  53  and  the  shell  52  are  formed  integral  with  each  other. 
The  inner  wall  of  the  orbiting  spiral  element  62  from  a  tip  portion  62b  to  a  base  portion  62a  is  formed 

along  the  inner  involute  curve  lin.  The  outer  wall  of  the  fixed  spiral  element  62  from  the  tip  portion  62b  to  an 
intermediate  portion  62c  short  by  an  involute  angle  of  180°  of  the  base  portion  62a,  is  formed  along  the 
outer  involute  curve  lout-  The  portion  from  the  intermediate  portion  62c  to  the  base  portion  62a  is  formed 

50  along  an  arc  F  which  has  a  radius  equal  to  the  distance  between  an  involute  point  B  and  a  point  Q  with  Q 
as  its  center.  The  outer  involute  curve  lout  from  the  intermediate  portion  62c  to  the  involute  point  B  is 
indicated  by  a  broken  line. 

As  apparent  from  the  above,  the  orbiting  spiral  element  62  from  the  intermediate  portion  62c  to  the 
involute  point  B  is  made  thinner.  This  does  not  however  raise  any  problem  because  a  fluid  compressing 

55  action  will  not  be  effected  at  this  portion. 
In  Fig.  3,  the  sizes  of  the  individual  portions  are  represented  by  t,  c,  a  and  Ror,  which  have  also  been 

used  in  the  description  of  the  first  embodiment.  In  the  second  embodiment,  the  center  O  of  the  shell  52  is 
displaced  by  Ror/2  +  t/2  +  c/2  from  the  center  S0  of  the  involute  generating  circle  S  for  the  fixed  spiral 
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element  53  in  a  direction  opposite  to  the  direction  toward  the  base  portion  53a  of  the  fixed  spiral  element 
53. 

Therefore,  the  minimum  diameter  D5  of  the  shell  52  around  the  center  0  or  the  center  of  the  arc  E  is 
expressed  as  follows: 

5 
D5  =  2(a  +  t/2  +  Ror/2  +  c/2)  =  2a  +  t  +  c  +  Ror. 

If  the  center  0  is  shifted  simply  by  the  above  displacement,  part  of  the  orbiting  spiral  element  62  from 
the  intermediate  portion  62c  to  the  involute  point  B  interferes  with  the  inner  wall  of  the  shell  52. 

io  To  prevent  the  interference,  this  compressor  is  designed  so  that  the  orbiting  spiral  element  62  has  a 
maximum  diameter  DG  expressed  below,  which  has  the  following  relation  with  the  aforementioned  minimum 
diameter  D5  . 

DG  =  2(a  +  t/2  -  Ror/2  -  c/2)  =  2a  +  t  -  (Ror  +  c) 
15  DG  =  D5  -  2(Ror  +  c) 

The  center  Q  of  the  maximum  diameter  of  the  orbiting  spiral  element  62  is  displaced  by  Ror  from  the  center 
0  of  the  shell  52. 

Therefore,  a  distance  W5  between  the  inner  wall  of  the  base  portion  53a  of  the  fixed  spiral  element  53 
20  and  the  inner  wall  of  the  shell  52  is  expressed  as  follows: 

W5  +  a  +  Ror/2  +  t/2  +  c/2  =  Ror  -  (Ror/2  +  t/2  +  c/2)  +  a  +  t  +  c 

25  W5  =  RQr  -  (Ror/2  +  t / 2   +  c / 2 )   +  a  +  t  +  c  

-  (R0r/2  +  t / 2   +  + c / 2   +  a )  

=  0 .  
30 

No  wasted  space  therefore  exists  between  the  inner  wall  of  the  base  portion  53a  of  the  fixed  spiral 
element  53  and  that  of  the  shell  53.  This  compressor  can  therefore  reduce  the  wasted  space  as  follows,  as 
compared  with  the  above-described  compressor  disclosed  in  the  Japanese  publication. 

35 
Wg  -  W5  =  t  +  C. 

Likewise,  the  minimum  diameter  of  the  shell  can  be  reduced  as  follows. 

40 
Dg  -  D5  =  2 (a   +  RQr/2  +  t  +  c)  -  2 (a   +  t / 2   +  RQ/2  +  c / 2 )  

=  t  +  c .  

45  With  t  =  4  mm  and  c  =  1  mm,  for  example,  the  minimum  diameter  of  the  shell  can  be  reduced  by  5 
mm.  The  compressor  in  the  second  embodiment  is  therefore  designed  to  have  a  smaller  diameter  and  be 
lighter  than  the  compressor  of  the  first  embodiment,  further  improving  the  ease  of  the  mounting  of  the 
compressor  into  a  vehicle  or  the  like. 

A  relatively  small  diameter  scroll  type  compressor  is  disclosed.  The  axial  center  of  the  compressor's 
50  shell  is  displaced  from  the  involute  center  of  the  fixed  spiral  element  in  a  direction  towards  the  base  end 

portion  of  the  orbital  scroll.  More  specifically,  the  displacement  distance  (X)  is  in  the  range  of:  1/2Ror  <  X  ^ 
1/2Ror  +  1/2(t  +  c),  wherein  "t"  is  the  thickness  of  a  base  end  portion  of  the  orbiting  spiral  element  and 
"c"  is  the  minimum  clearance  between  an  outer  wall  of  the  orbital  scroll's  base  end  portion  and  the  inner 
wall  of  the  shell. 

55 
Claims 

1.  A  scroll  type  fluid  compressor  comprising  a  housing  including  a  substantially  cylindrical  shell  (22) 
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having  an  inner  wall  and  an  axial  center  (0),  a  fixed  spiral  element  (23)  positioned  within  the  shell  (22), 
the  fixed  spiral  element  (23)  converging  as  a  substantially  involute  curve,  there  being  an  involute  center 
(S0)  of  the  involute  generating  circle  for  the  fixed  spiral  element,  and  an  orbiting  spiral  element  (42) 
interleaved  with  the  fixed  spiral  element  (23),  the  orbiting  spiral  element  converging  as  a  substantially 

5  involute  curve  from  a  base  end  portion  (42a)  having  a  thickness  (t),  there  being  a  minimum  clearance 
(c)  between  an  outer  wall  of  the  base  end  portion  (42a)  and  the  inner  wall  of  the  shell  (22),  the  orbiting 
spiral  element  (42)  being  mounted  for  non-rotational  orbital  revolving  movement  relative  to  the  fixed 
spiral  element  (23)  at  an  orbital  radius  Ror,  the  orbiting  and  fixed  spiral  elements  being  interleaved  so 
as  to  form  at  least  one  compression  chamber  (39)  therebetween  that  compresses  a  fluid  as  the  orbiting 

io  spiral  element  revolves,  the  compressor  being  characterized  in  that: 
the  center  (0)  of  the  shell  (22)  is  displaced  from  the  involute  center  (S0)  of  the  fixed  spiral  element 

(23)  in  a  direction  towards  the  base  end  portion  (42a)  of  the  orbital  scroll  (42)  by  a  displacement 
distance  (X)  in  the  range  of, 

15  1/2Ror  <  X^  1/2Ror  +  1/2(t  +  c). 

2.  A  compressor  according  to  claim  1  ,  wherein  a  maximum  diameter  (D0)  of  the  orbiting  spiral  element 
42a  is  substantially  expressed  by  the  equation: 

20  D0  =  2a  +  t  -  (c  +  Ror) 

wherein  "a"  is  the  distance  between  the  center  of  the  involute  generating  circle  for  the  orbiting  spiral 
element  (42)  and  the  inner  wall  of  the  base  portion  (42a)  of  the  orbiting  spiral  element. 

25  3.  A  compressor  according  to  either  one  of  claims  1  and  2  wherein  a  maximum  inner  diameter  (Ds)  of  the 
shell  (22)  is  substantially  expressed  by  the  equation: 

Ds  =  2a  +  t  +  c  +  Ror. 

30  4.  A  compressor  according  to  any  one  of  the  preceding  claims  wherein  the  displacement  distance  (X)  is 
substantially  equal  to  1/2Ror  +  1/2t. 

5.  A  compressor  according  to  any  one  of  claims  1-3  wherein  the  displacement  distance  (X)  is  substantially 
equal  to  1/2Ror  +  1/2(t  +  c). 

35 
6.  A  compressor  according  to  claim  5  wherein  a  first  wrap  of  the  orbital  spiral  element  has  a  reduced 

thickness  section. 

7.  A  compressor  according  to  claim  1  wherein  the  clearance  c  is  substantially  zero. 
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