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.  Description 

This  invention  relates  to  a  scroll  type  com- 
pressor,  and  more  particularly,  to  a  scroll  type 
compressor  for  an  automobile  air  conditioning 
system  which  includes  a  mechanism  for  adjusting 
the  displacement  of  the  compressor. 

Scroll  type  fluid  displacement  apparatus  are 
well  known  in  the  prior  art.  For  example,  U.S. 
Patent  No.  801.182  issued  to  Creux  discloses  such 
a  device  which  includes  two  scrolls  each  having  a 
circular  end  plate  and  a  spiroidal  or  involute  spiral 
element.  The  scrolls  are  maintained  angularly  and 
radially  offset  so  that  both  spiral  elements  interfit 
to  form  a  plurality  of  line  contacts  between  their 
spiral  curved  surfaces  to  thereby  seal  off  and 
define  at  least  one  pair  of  fluid  pockets.  The 
relative  orbital  motion  of  the  two  scrolls  shifts  the 
line  contacts  along  the  spiral  curved  surfaces  and, 
as  a  result,  the  volume  of  the  fluid  pockets 
increases  or  decreases,  dependent  on  the  direc- 
tion  of  the  orbital  motion.  Thus,  a  scroll  type  fluid 
displacement  apparatus  may  be  used  to  com- 

•  press,  expand  or  pump  fluids. 
Scroll  type  fluid  displacement  apparatus  are 

suitable  for  use  as  refrigerant  compressor  in  air 
conditioners.  In  such  air  conditioners,  thermal 
control  in  the  room  or  control  of  the  air  condi- 
tioner  is  generally  accomplished  by  intermittent 
operation  of  the  compressor.  Once  the  tempera- 
ture  in  the  room  has  been  cooled  down  to  a 
desired  temperature,  the  refrigerant  capacity  of 
the  .  air  conditioner  for  supplemental  cooling 
because  of  further  temperature  changes  in  the 
room,  or  for  maintaining  the  room  at  the  desired 
temperature,  is  usually  not  large.  Because  air 
conditioners  known  in  the  prior  art  do  not  have  a 
capacity  control  mechanism,  the  room  is  main- 
tained  at  the  desired  temperature  by  intermittent 
operation  of  the  compressor.  Thus,  the  relatively 
large  load  which  is  required  to  drive  the  com- 
pressor  in  this  manner  wastefully  consumes  large 
amounts  of  energy. 

When  prior  art  scroll  type  compressors  are 
used  in  automobile  air  conditioners,  they  are 
usually  driven  by  the  automobile  engine  through 
an  electromagnetic  clutch.  Once  the  passenger 
compartment  is  cooled  to  desired  temperature, 
control  of  the  output  of  the  compressor  is  accom- 
plished  by  intermittent  operation  of  the  com- 
pressor  through  the  electromagnetic  clutch.  Thus, 
the  relatively  large  load  which  is  required  to  drive 
the  compressor  is  intermittently  applied  by  the 
automobile  engine.  Accordingly,  scroll  type  com- 
pressors  known  in  the  prior  art  which  are  used  in 
automobile  air  conditioners  wastefully  consume 
large  amounts  of  energy  in  maintaining  the 
desired  temperature  in  the  passenger  compart- 
ment. 

It  is  desirable  to  provide  a  scroll  type  com- 
pressor  which  includes  a  displacement  or  volume 
adjusting  mechanism  which  controls  the  com- 
pression  ratio  as  occasion  demands.  In  a  scroll 
type  compressor,  control  of  the  compression  ratio 
can  be  easily  accomplished  by  controlling  the 

volume  of  the  sealed  off  fluid  pockets.  A 
mechanism  for  controlling  the  compression  ratio 
is  disclosed  in  EP  —  A  —  0,060,140.  This  specifica- 
tion  discloses  a  mechanism  which  includes  a  pair 

5  of  holes  formed  through  one  end  plate  to  directly 
connect  the  intermediate  fluid  pockets  to  an 
intermediate  chamber.  The  intermediate  chamBer 
is  connected  with  the  suction  chamberth  rough  an 
opening  formed  through  the  said  end  plate.  The 

io  opening  and  closing  of  the  opening  is  controlled 
by  an  electrically  operated  valve  member  which  is 
disposed  in  the  intermediate  chamber. 

While  the  mechanism  for  controlling  the  com- 
pression  ratio  disclosed  in  above  mentioned 

w  patent  specification  significantly  improves  the 
operation  of  scroll  type  compressors  known  in  the 
prior  art,  the  mechanism  is  insufficient  to  provide 
a  range  of  changes  in  the  compression  ratio. 

DE  —  A  —  3,308,227  discloses  a  scroll  pump  in 
20  which  a  scroll  type  compressor  has  two  fluid 

inlets,  each  provided  with  a  proportional  valve. 
The  capacity  of  the  compressor  can  be  modulated 
by  partially  closing  the  valves,  thereby  to  restrict 
the  flow  of  fluid  through  the  compressor. 

25  It  is  a  primary  object  of  this  invention  to 
improve  the  operation  of  a  scroll  type  compressor 
by  incorporating  a  mechanism  for  changing  the 
compression  ratio  of  the  compressor  as  occasion 
demands  without  a  wasteful  consumption  of 

30  energy. 
It  is  another  object  of  this  invention  to  provide  a 

scroll  type  compressor  in  which  the  volume 
reduction  ratio  of  the  fluid  pockets  can  be  freely 
selected  as  occasion  demands  without  unneces- 

35  sary  operation  of  the  compressor. 
It  is  still  another  object  of  this  invention  to 

provide  a  scroll  type  compressor  in  which  the 
fluid  pockets  remain  sealed  which  achieving  the 
above  objects. 

40  According  to  the  present  invention  there  is 
provided  a  scroll  type  fluid  compressor  including 
a  housing  having  a  fluid  inlet  port  and  a  fluid 
outlet  port,  a  fixed  scroll  fixedly  disposed  within 
said  housing  and  having  a  circular  end  plate  from 

45  which  a  first  wrap  extends  into  interior  of  said 
housing,  an  orbiting  scroll  having  a  circular  end 
plate  from  which  a  second  wrap  extends,  said  first 
and  second  wraps  interfitting  at  angular  and 
radial  offsets  to  form  a  plurality  of  line  contacts  to 

so  define  at  least  one  pair  of  sealed  off  fluid  pockets, 
a  driving  mechanism  operatively  connected  to 
said  orbiting  scroll  to  effect  the  orbital  motion  of 
said  orbiting  scroll  oy  rotation  of  a  drive  shaft 
preventing  means  for  preventing  the  rotation  of 

55  said  orbiting  scroll  during  orbital  motion  to 
thereby  change  the  volume  of  the  fluid  pockets,  at 
least  one  pair  of  holes  is  formed  through  one  of 
said  end  plates  to  form  a  fluid  communication 
channel  between  the  pair  of  fluid  pockets  and  an 

60  intermediate  pressure  chamber,  said  pair  of  holes 
being  located  at  symmetrical  locations  along  one 
of  said  wraps  so  that  said  other  wrap  simul- 
taneously  crosses  over  both  of  said  pair  of  holes, 
a  communicating  hole  formed  through  said  one 

65  end  plate  to  form  a  fluid  communipation  channel 
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between  said  intermediate  pressure  chamber  and 
a  suction  chamber,  a  control  means  for  selectively 
controlling  the  opening  and  closing  of  the  com- 
munication  channel  between  said  intermediate 
pressure  chamber  and  suction  chamber  charac- 
terised  in  that  said  control  means  is  provided  with 
a  throttle  mechanism  for  controlling  the 
resistance  to  fluid  flow  from  said  fluid  inlet  port  to 
said  suction  chamber  so  that  the  resistance  is 
increased  in  the  opening  stage  of  the  com- 
municating  channel  between  said  intermediate 
pressure  chamber  and  suction  chamber. 

One  embodiment  of  the  invention  includes  a 
housing  having  a  fluid  inlet  port  and  fluid  outlet 
port.  A  fixed  scroll  which  is  fixedly  disposed  in  the 
housing  and  has  a  circular  end  plate  from  which  a 
first  wrap  extends.  An  orbiting  scroll  has  a  circular 
end  plate  from  which  a  second  wrap  extends.  The 
first  and  second  wraps  interfit  at  an  angular  and 
radial  offset  to  form  a  plurality  of  line  contacts  to 
define  at  least  one  pair  of  sealed  off  fluid  pockets. 
A  driving  mechanism  is  operatively  connected  to 
the  orbiting  scroll  to  effect  the  orbital  motion  of 
the  orbiting  scroll  by  rotation  of  a  drive  shaft 
while  rotation  of  the  orbiting  scroll  is  prevented 
by  a  rotation  preventing  device.  Therefore,  the 
fluid  pockets  shift  along  the  spiral  curved  surface 
of  the  wrap  which  changes  the  volume  of  the  fluid 
pockets.  One  of  the  circular  end  plates  has  at  least 
one  pair  of  holes  formed  therein.  The  holes  are 
placed  in  symmetrical  positions  so  that  the  wrap 
of  the  other  scroll  simultaneously  crosses  over 
the  holes  and  connects  the  sealed  off  fluid 
pockets  to  an  intermediate  pressure  chamber.  A 
communicating  hole  is  formed  through  the  end 
plate  having  the  hole  pair  and  is  located  at  the 
outer  side  of  the  terminal  end  of  the  wrap  for 
communication  between  a  suction  chamber  and 
the  intermediate  pressure  chamber.  The  opening 
and  closing  of  communicating  hole  is  controlled 
by  a  control  device.  A  throttle  mechanism  is 
disposed  between  the  fluid  inlet  port  and  the 
suction  chamber.  The  operation  of  throttle 
mechanism  corresponds  to  the  operation  of  the 
control  device. 

The  invention  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawings,  in  which  :- 

Figure  1  is  a  vertical  sectional  view  of  a  scroll 
type  compressor  in  accordance  with  one  embodi- 
ment  of  this  invention. 

Figure  2  is  a  front  end  view  of  the  fixed  scroll 
member  used  in  the  compressor  of  Figure  1. 

Figures  3a  and  3b  are  schematic  views  illustrat- 
ing  the  operation  of  control  device. 

Referring  to  Figure  1,  a  refrigerant  compressor 
in  accordance  with  an  embodiment  of  present 
invention,  in  particular,  a  scroll  type  compressor 
1,  is  shown.  Compressor  1  includes  compressor 
housing  10  having  a  front  end  plate  11  and  a  cup 
shaped  casing  12  which  is  attached  to  an  end 
surface  of  front  end  plate  11.  An  opening  111  is 
formed  in  the  center  of  front  end  plate  11  for 
penetration  or  passage  of  a  drive  shaft  13.  An 
annular  projection  112  is  formed  in  a  rear  end 

surface  of  front  end  plate  11.  Annular  projection 
112  faces  cup  shaped  casing  12  and  is  concentric 
with  opening  111.  An  outer  peripheral  surface  of 
annular  projection  112  extends  into  an  inner  wall 

5  of  the  opening  of  cup  shaped  casing  12.  Thus,  the 
opening  of  cup  shaped  casing  12  is  covered  by 
front  end  plate  11.  An  O-ring  14  is  placed  between 
the  outer  peripheral  surface  of  annular  projection 
112  and  the  inner  wall  of  the  opening  of  cup 

io  shaped  casing  12  to  seal  the  mating  surface  of 
front  end  plate  11  and  cup  shaped  casing  12. 

Annular  sleeve  15  projects  from  the  front  end 
surfaces  of  front  end  plate  11  to  surround  drive 
shaft  13  and  defines  a  shaft  seal  cavity.  In  the 

is  embodiment  shown  in  Figure  1,  sleeve  15  is 
formed  separately  from  front  end  plate  1  1.  There- 
fore,  sleeve  15  is  fixed  to  front  end  surface  of  front 
end  plate  by  screws  (not  shown).  O-ring  16  is 
disposed  between  the  end  surface  of  sleeve  15 

20  and  the  front  end  surface  of  front  end  plate  1  1  to 
seal  the  mating  surface  of  front  end  plate  11  and 
sleeve  15.  Alternatively,  sleeve  15  may  be  formed 
integral  with  front  end  plate  11. 

Drive  shaft  13  is  rotatably  supported  by  sleeve 
25  15through  bearing  18  located  within  the  front  end 

of  sleeve  15.  Drive  shaft  13  has  a  disk  shaped 
rotor  19  at  its  inner  end  which  is  rotatably 
supported  by  front  end  plate  11  through  bearing 
20  located  within  opening  111  of  front  end  plate 

30  11.  A  shaft  seal  assembly  21  is  coupled  to  drive 
shaft  13  within  the  shaft  seal  cavity  of  sleeve  15. 

Pulley  22  is  rotatably  supported  by  bearing  23 
which  is  carried  on  outer  surface  of  sleeve  15. 
Electromagnetic  coil  24  is  fixed  about  the  outer 

35  surface  of  sleeve  15  by  a  support  plate  25  and  is 
received  in  an  annular  cavity  of  pulley  22.  Arma- 
ture  plate  26  is  elastically  supported  on  the  outer 
end  of  drive  shaft  13  which  extends  from  sleeve 
15.  Pulley  22,  magnetic  coil  24  and  armature  plate 

40  26  form  a  magnetic  clutch.  In  operation,  drive 
shaft  13  is  driven  by  an  external  power  source,  for 
example  the  engine  of  an  automobile,  through  a 
rotation  transmitting  device  such  as  the  above 
explained  magnetic  clutch. 

45  A  number  of  elements  are  located  within  the 
inner  chamber  of  cup  shaped  casing  12  including 
fixed  scroll  27,  orbiting  scroll  28,  a  driving 
mechanism  for  orbiting  scroll  28  and  a  rotation 
preventing/thrust  bearing  device  35  for  orbiting 

50  scroll  28.  The  inner  chamber  of  cup  shaped  casing 
12  is  formed  between  the  inner  wall  of  cup 
shaped  casing  12  and  the  rear  end  surface  of  front 
end  plate  11. 

Fixed  scroll  27  includes  circular  end  plate  271 
55  and  wrap  or  spiral  element  272  affixed  to  or 

extending  from  one  end  surface  of  end  plate  271. 
Fixed  scroll  27  is  fixed  within  the  inner  chamber  of 
cup  shaped  casing  12  by  screws  27A  screwed  into 
end  plate  271  from  outside  of  cup  shaped  casing 

60  12.  Circular  end  plate  271  of  fixed  scroll  27 
partitions  the  inner  chamber  of  cup  shaped  casing 
12  into  two  chamber,  such  as  front  chamber  29 
and  rear  chamber  30.  Seal  ring  31  is  disposed 
within  circumferential  groove  of  circular  end  plate 

65  271  to  form  a  seal  between  the  inner  wall  of  cup 

3 
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shaped  casing  12  and  the  outer  surface  of  circular 
end  plate  12.  Spiral  element  272  is  located  within 
front  chamber  30. 

Annular  partition  wall  121  axially  projecting 
from  the  inner  end  surface  of  cup  shaped  casing 
12.  The  end  surface  of  partition  wall  121  contacts 
against  the  end  surface  of  circular  end  plate  271. 
Seal  ring  32  is  located  between  the  axial  end 
surface  of  partition  wall  121  and  the  end  surface 
of  circular  end  plate  271  to  seal  the  contacting 
surface  of  circular  end  plate  271  and  partition  wall 
121.  Thus,  partition  wall  121  divides  rear  chamber 
30  into  discharge  changer  301  formed  at  the 
center  portion  of  rear  chamber,  and  intermediate 
pressure  chamber  302,  formed  at  the  outer  peri- 
pheral  portion  of  rear  chamber  30. 

Orbiting  scroll  28,  which  is  located  in  front 
chamber  29  includes  circular  end  plate  281  and 
wrap  or  spiral  element  282  affixed  to  or  extending 
from  one  end  surface  of  circular  end  plate  281. 
Spiral  elements  272  and  282  interfit  at  an  annular 
offset  of  180°  and  at  a  predetermined  radial  offset. 
Spiral  elements  272  and  282  define  at  least  one 

■  pair  of  sealed  off  fluid  pockets  between  their 
interfitting  surfaces.  Orbiting  scroll  28  is  rotatably 
supported  by  bushing  33  through  bearing  34 
placed  on  outer  peripheral  surface  of  bushing  33. 
Bushing  33  is  connected  to  an  inner  end  of  disk 
shaped  portion  19  at  a  point  radially  offset  or 
eccentric  of  the  axis  of  drive  shaft  13.  During  the 
orbital  motion  of  orbiting  scroll  28,  rotation  of 
orbiting  scroll  28  is  prevented  by  a  rotation 
preventing/thrust  bearing  device  35  which  is 
placed  between  the  inner  end  surface  of  front  end 
plate  11  and  the  end  surface  of  circular  end  plate 
281.  Rotation  preventing/thrust  bearing  device  35 
includes  a  fixed  ring  351  attached  on  the  inner 
end  surface  of  front  end  plate  11,  an  orbiting  ring 
352  attached  on  the  end  surface  of  circular  end 
plate  282,  and  a  plurality  of  bearing  elements, 
such  as  balls  353,  placed  between  pockets  351a, 
352a  formed  by  rings  351,  352.  The  rotation  of 
orbiting  scroll  28  during  orbital  motion  is  pre- 
vented  by  the  interaction  of  balls  353  with  rings 
351,  352.  The  axial  thrust  load  from  orbiting  scroll 
28  is  supported  on  front  end  plate  11  through 
balls  353. 

Cup  shaped  casing  12  has  a  fluid  inlet  port  36 
and  a  fluid  outlet  port  37  for  connecting  the 
compressor  to  an  external  fluid  circuit.  Fluid  from 
the  external  fluid  circuit  is  introduced  into  front 
chamber  29  of  compressor  through  inlet  port  36 
and  a  valve  device  which  is  more  fully  explained 
in  below.  Fluid  in  front  chamber  29  is  taken  into 
the  fluid  pockets  through  open  spaces  between 
the  outer  terminal  end  of  one  of  the  spiral 
elements  272,  282  and  the  outer  wall  surface  of 
the  other  spiral  element.  The  entrance  to  these 
fluid  pockets  or  open  spaces  sequentially  opens 
or  closes  during  the  orbital  motion  of  orbiting 
scroll  28.  When  the  entrances  to  the  fluid  pockets 
are  open,  fluid  to  be  compressed  flows  into  them 
but  no  compression  occurs.  When  entrances  are 
closed,  sealing  off  the  fluid  pockets,  no  additional 
fluid  flows  into  the  pockets  and  compression 

begins.  The  location  of  the  outer  terminal  end  of 
each  spiral  element  272,  282  is  at  the  final  involute 
angle.  Therefore,  the  location  of  the  fluid  pockets 
is  directly  related  to  the  final  involute  angle. 

5  Referring  to  Figure  2,  the  final  involute  angle 
(cpen)  at  the  end  of  spiral  element  272  of  fixed 
scroll  member  27  is  greater  than  4rt.  At  least  one 
pair  of  holes  275  and  276  are  formed  in  end  plate 
272  of  fixed  scroll  27  and  are  placed  at  symmetri- 

ze  cal  positions  so  that  an  axial  end  surface  of  spiral 
element  282  of  orbiting  scroll  28  simultaneously 
crosses  over  holes  275  and  276.  Holes  275  and 
276  communicate  between  intermediate  pressure 
chamber  302  of  rear  chamber  30. 

15  Hole  275  is  placed  at  a  position  defined  by 
involute  angle  and  opens  along  the  inner  wall 
side  of  spiral  element  272.  The  other  hole  276  is 
placed  at  a  position  defined  by  the  involute  angle 

n)  anc|  opens  along  the  outer  wall  side  of 
20  spiral  element  272.  The  preferred  area  within 

which  to  place  first  hole  275,  as  defined  by  its 
involute  angle,  is  given  by  (fend  >  expend  — 
-2n.  The  other  hole  276  is  located  further  from  <p 
end,  i.e.,  at  n. 

25  Holes  275  and  276  are  formed  by  drilling  into 
end  plate  271  from  the  side  opposite  from  'which 
spiral  element  272  extends.  Hole  275  is  drilled  at  a 
position  which  overlaps  with  the  inner  wall  of 
spiral  element  272,  so  that  a  portion  of  the  inner 

30  wall  of  spiral  element  272  is  removed.  Hole  276  is 
also  drilled  at  a  position  which  overlaps  the  outer 
wall  of  spiral  element  272  so  that  a  portion  of  the 
outer  wall  of  spiral  element  272  is  removed.  In 
this  arrangement,  the  axial  end  surface  of  each 

35  spiral  element  is  provided  with  a  seal  element  38 
which  forms  an  axial  seal  between  the  spiral 
element  and  the  facing  end  plate  271,  281.  Holes 
275,  276  are  positioned  so  that  they  do  not 
connect  with  the  fluid  pockets  bet-ween  spiral 

40  elements  272,  282  when  such  a  spiral  element 
completely  overlaps  the  holes.  This  is  accom- 
plished  by  extending  a  portion  of  each  hole  of 
sufficient  size  into  spiral  element  272,  which 
results  in  seal  element  38  in  spiral  element  282 

45  remaining  completely  in  contact  with  end  plate 
271  when  spiral  element  282  completely  overlaps 
the  holes  275,  276. 

A  control  device,  such  as  valve  member  39, 
having  a  plurality  of  valve  plates  391  is  attached 

so  to  the  end  surface  of  end  plate  271  at  holes  275, 
276  and  by  fastener  392.  Valve  plate  391  is  made 
of  a  spring  type  material  so  that  the  inherent 
spring  tendency  of  each  valve  plate  391  pushes  it 
against  the  opening  of  respective  holes  275,  276 

55  thus  closing  the  opening  of  each  hole. 
End  plate  271  of  fixed  scroll  27  also  includes 

communicating  hole  40  at  the  outer  side  portion 
of  the  terminal  end  of  spiral  element  272.  Com- 
municating  hole  40  connects  suction  chamber  29 

60  to  intermediate  pressure  chamber  302.  A  control 
mechanism  41  to  control  the  opening  and  closing 
of  communicating  hole  40  is  located  in  inter- 
mediate  pressure  chamber  302.  Control 
mechanism  41  includes  a  cylinder  41  of  a  three- 

65  way  valve  and  an  l-shaped  piston  412  which  is 

4 



1 EP  0 1 4 4 1 6 9   B1 

slidably  disposed  within  cylinder  411  and  is 
supported  by  a  coil  spring  413  disposed  between 
a  lower  end  portion  thereof  and  a  bottom  portion 
of  cylinder  411.  A  first  opening  411a  of  cylinder 
411  is  connected  with  fluid  inlet  port  36  and  a 
second  opening  411b  which  is  formed  in  cylinder 
411  faces,  but  is  slightly  offset  from,  the  first 
opening  411a  and  is  connected  with  communicat- 
ing  hole  40  through  suction  passageway  42.  First 
opening  411a  is  located  slightly  upwardly  from 
second  opening  411b.  A  bottom  portion  of 
cylinder  411  communicates  with  intermediate 
pressure  chamber  302  through  a  fluid  opening 
411c,  and  an  upper  portion  of  cylinder  411  is 
formed  with  aperture  41  1d  and  is  connected  with 
discharge  chamber  301  through  capillary  tubing 
43.  A  piston  ring  44  is  placed  on  the  upper  portion 
of  piston  412  to  prevent  the  leakage  of  high 
pressure  gas  between  the  cylinder  41  1  and  piston 
412.  The  opening  or  closing  of  aperture  41  1d  is 
controlled  by  magnetic  valve  45. 

Referring  to  Figures  3a  and  3b,  the  operation  of 
control  mechanism  41  will  now  be  described. 

When  aperture  41  1d  is  closed  by  operation  of 
magnetic  valve  45,  the  flow  of  high  pressure  gas 
from  discharge  chamber  301  through  capillary 
tubing  43  is  intercepted.  Therefore,  piston  412  is 
pushed  against  the  upper  surface  of  cylinder  411 
by  the  recoil  strength  of  coil  spring  413,  and  the 
lower  portion  41  1  faces  the  lower  portion  of  first 
opening  411a,  as  shown  in  Figure  3a.  In  this 
situation,  since  the  passageway  defined  between 
the  first  opening  411a  and  piston  412  is  narrow, 
there  is  a  pressure  loss  in  the  suction  gas  intro- 
duced  from  first  opening  411a  and  thus  the  flow 
rate  of  suction  gas  is  reduced.  The  fluid  in  cylinder 
411  flows  into  suction  chamber  29  through  suc- 
tion  passageway  42  and  communicating  hole  40, 
and  is  taken  into  the  fluid  pockets.  The  fluid  in  the 
fluid  pockets  moves  to  the  centre  of  the  spiral 
elements  with  a  resultant  volume  reduction  and 
compression.  However,  intermediate  pressure 
chamber  302  is  connected  to  suction  chamber  29 
through  fluid  hole  411c  and  second  hole  411b. 
Thus,  compressed  fluid  in  the  fluid  pockets  is 
leaked  into  the  suction  chamber  through  holes 
275,  276,  and  this  operation  is  continued  until  the 
axial  end  surface  of  spiral  element  272  crosses 
over  the  holes  275,  276.  During  leaking  or  back 
flow,  compression  cannot  begin,  so  that  the 
volume  of  the  fluid  pockets  at  the  time  when  the 
pockets  are  sealed  from  intermediate  pressure 
chamber  302  (and  the  compression  actually 
begins),  is  reduced.  Therefore,  the  compression 
ratio  of  the  compressor  is  greatly  reduced. 

When  aperture  41  1d  is  opened  by  operation  of 
magnetic  valve  45,  the  high  pressure  gas  in 
discharge  chamber  301  is  introduced  into  the 
upper  portion  of  cylinder  411  through  capillary 
tubing  43.  At  that  time,  if  the  recoil  strength  of  coil 
spring  413  is  smaller  than  the  force  exerted  by  the 
pressure  of  the  high  pressure  g"as,  piston  412  is 
pushed  down  by  the  pressure  of  the  high 
pressure*  gas,  as  shown  in  Figure  3b.  In  this 
situation,  first  opening  411a  is  fully  opened. 

Therefore,  suction  gas  introduced  from  first  open- 
ing  411a  flows  into  suction  chamber  29  without  a 
loss  of  pressure.  Furthermore,  third  opening  411c 
of  cylinder  is  closed  by  piston  412,  ie.  communi- 

5  cation  between  intermediate  pressure  chamber 
302  and  suction  chamber  29  is  blocked.  Thus, 
fluid  in  the  fluid  pockets  moves  to  the  centre  of 
the  spiral  element  with  a  resultant  volume  reduc- 
ton  and  compression,  and  is  discharged  into 

10  discharge  chamber  301  through  discharge  hole 
274.  At  the  initial  stage  of  operation,  the  pressure 
in  the  fluid  pockets  increases  above  the  pressure 
in  intermediate  pressure  chamber  302.  Therefore, 
valve  plates  391  are  operated  by  the  pressure 

w  difference  between  the  fluid  pockets  and  inter- 
mediate  pressure  chamber  302  to  open  holes  275, 
276.  Thus,  the  fluid  in  the  fluid  pockets  is  per- 
mitted  to  leak  back  to  intermediate  pressure 
chamber  302  through  holes  275,  276.  This  condi- 

20  tion  continues  until  the  pressure  in  the  fluid 
pockets  is  equal  to  the  pressure  in  intermediate 
pressure  chamber  302.  When  pressure  equaliza- 
tion  is  reached,  holes  275,  276  are  closed  by  the 
spring  tension  in  valve  plate  391  so  that  compres- 

25  sion  operates  normally  and  the  displacement 
volume  of  the  sealed  off  fluid  pockets  is  the  same 
as  the  displacement  volume  when  the  terminal 
end  of  each  respective  spiral  element  272,  282 
first  contacts  the  other  spiral  element. 

30  In  these  condition,  if  aperture  41  1  d  is  closed  by 
operation  of  magnetic  valve  45,  the  flow  of  the 
high  pressure  gas  is  intercepted.  On  the  other 
hand,  the  high  pressure  gas  in  the  sealed-off 
space  defined  between  the  upper  portion  of 

35  cylinder  411  and  piston  412  leaks  into  suction 
chamber  29  through  a  gap  around  piston  ring  44. 
Thus,  piston  412  is  pushed  up  by  the  recoil 
strength  of  coil  spring  413  to  open  the  third 
opening  411c  of  cylinder  411.  The  compression 

40  ratio  of  the  compressor  is  returned  to  the  reduced 
condition. 

As  mentioned  above,  the  displacement  volume 
changing  mechanism  includes  a  valve  means  to 
actually  control  the  opening  space  of  the  fluid 

45  inlet  port.  During  the  narrow  condition  of  the 
suction  opening,  the  fluid  in  the  fluid  pockets  is 
leaked  into  the  suction  chamber  through  the  pair 
of  holes  via  the  intermediate  pressure  chamber. 
Thus,  a  great  change  in  the  compression  ratio  is 

so  realized. 

Claims 

1.  A  scroll  type  fluid  compressor  including  a 
55  housing  (10)  having  a  fluid  inlet  port  (36)  and  a 

fluid  outlet  port  (37),  a  fixed  scroll  (27)  fixedly 
disposed  within  said  housing  and  having  a  circu- 
lar  end  plate  (271)  from  which  a  first  wrap  (272) 
extends  into  interior  of  said  housing,  an  orbiting 

60  scroll  (28)  having  a  circular  end  plate  (281)  from 
which  a  second  .wrap  (282)  extends,  said  first  and 
second  wraps  interfitting  at  an  angular  and  radial 
offset  to  form  a  plurality  of  line  contacts  to  define 
at  least  one  pair  of  sealed  off  fluid  pockets,  a 

65  driving.  mechanism  (13,  19,  33)  operatively  con- 
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nected  to  said  orbiting  scroll  (28)  to  effect  the 
orbital  motion  of  said  orbiting  scroll  by  rotation  of 
a  drive  shaft  (13),  rotation  preventing  means  (35) 
for  preventing  the  rotation  of  said  orbiting  scroll 
during  orbital  motion  to  thereby  change  the 
volume  of  the  fluid  pockets,  at  least  one  pair  of 
holes  (275,  276)  formed  through  one  of  said  end 
plates  (271)  to  form  a  fluid  communication 
channel  between  the  pair  of  fluid  pockets  and  an 
intermediate  pressure  chamber  (302),  said  pair  of 
holes  (275,  276)  being  located  at  symmetrical 
locations  along  one  of  said  wraps  (272)  so  that 
said  other  wrap  (282)  simultaneously  crosses 
over  both  of  said  pair  of  holes,  a  communicating 
hole  (40)  formed  through  said  one  end  plate  (271) 
to  form  a  fluid  communication  channel  between 
said  intermediate  pressure  chamber  (302)  and  a 
suction  chamber  (29),  and  a  control  means  (41) 
for  selectively  controlling  the  opening  and  closing 
of  the  communication  channel  between  said 
intermediate  pressure  chamber  (302)  and  suction 
chamber  (29)  characterised  in  that  said  control 
means  (41)  is  provided  with  a  throttle  mechanism 
(412,  411a,  411b)  for  controlling  the  resistance  to 
fluid  flow  from  said  fluid  inlet  port  (36)  to  said 
suction  chamber  (29)  so  that  the  resistance  is 
increased  in  the  opening  stage  of  the  com- 
municating  channel  between  said  intermediate 
pressure  chamber  (302)  and  suction  chamber 
(29). 

2.  The  scroll  type  compressor  of  claim  1 
wherein  said  control  means  (41)  comprises  a 
pressure  sensitive  type  valve  (411,  412)  which  is 
operated  by  the  discharge  pressure  in  said  dis- 
charge  chamber. 

3.  The  scroll  type  compressor  of  claim  1 
wherein  said  control  means  (41)  and  said  throttle 
mechanism  (412,  411a,  411b)  comprise  three-way 
valve  means  (411,  412),  and  a  first  opening  (411b) 
of  said  three-way  valve  means  is  connected  to 
said  suction  chamber  (29),  a  second  opening 
(411a)  of  said  three-way  valve  means  is  con- 
nected  to  said  fluid  inlet  port  (36),  and  a  third 
opening  (411c)  of  said  three-way  valve  means  is 
connected  to  said  intermediate  pressure  chamber 
(302). 

4.  The  scroll  type  compressor  of  claim  3, 
wherein  said  three-way  valve  means  (411,  412) 
includes  a  cylinder  (411)  which  has  said  three 
openings  (411a,  411b,  411c)  and  an  aperture 
(41  1d)  connected  to  said  discharge  chamber 
(301),  an  l-shaped  piston  (412)  which  is  slidably 
disposed  within  said  cylinder  (411),  and  a  spring 
(413)  disposed  between  the  lower  end  surface  of 
said  piston  (412)  and  a  bottom  surface  of  said 
cylinder  (411)  to  urge  said  piston  toward  the 
upper  portion. 

5.  The  scroll  type  compressor  of  claim  4 
wherein  a  magnetic  valve  means  (45)  is  disposed 
in  the  channel  between  said  discharge  chamber 
(301)  and  aperture  (41  1d). 

Patentanspruche 

1.  Spiralverdichter  fur  Fluidmittel  enthaltend 

ein  Gehause  (10)  mit  einer  FluideinlalSoffnung 
(36)  und  einer  FluidauslalSoffnung  (37),  eine  feste 
Spirale  (27),  die  in  dem  Gehause  fest  angeordnet 
ist  und  eine  kreisformige  Endplatte  (271  )  aufweist, 

5  von  welcher  sich  eine  erste  Spirale  (272)  in  das 
Innere  des  Gehauses  erstreckt,  und  eine  eine 

.  Orbitalbewegung  ausfuhrende  Spirale  (28),  die 
eine  kreisformige  Endplatte  (281)  aufweist,  von 
welcher  sich  eine  zweite  Spirale  (282)  erstreckt, 

w  wobei  die  erste  und  die  zweite  Spirale  mit  einem 
winkelmalSigen  und  radialen  Abstand  so  ineinan- 
dergreifen,  dalS  eine  Mehrzahl  von  Linienkontak- 
ten  gebildet  werden,  die  mindestens  ein  Paarvon 
gegeneinander  abgeschlossenen  Fluidtaschen 

is  bilden,  einen  Antriebsmechanismus  (13,  19,  33), 
der  mit  der  eine  Orbitalbewegung  ausfiihrenden 
Spirale  (28)  so  verbunden  ist,  um  die  Orbitalbe- 
wegung  der  Spirale  durch  Rotation  einer 
Antriebswelle  (13)  zu  verursachen,  Drehverhinde- 

20  rungsmittel  (35)  zur  Verhinderung  einer  Rotation 
der  eine  Orbitalbewegung  ausfiihrenden  Spirale 
wahrend  der  Orbitalbewegung  und  zur  Verande- 
rung  des  Volumens  der  Fluidtaschen,  mindestens 
ein  Paar  von  Offnungen  (275,  276),  welche  sich 

25  durch  die  Endplatten  (271)  erstrecken,  um  einen 
Fluid-Verbindungskanal  zwischen  einem  Paarvon 
Fluidtaschen  und  einer  Zwischendruckkammer 
(302)  herzustellen,  wobei  das  Paarvon  Offnungen 
(275,  276)  an  symmetrischen  Positionen  entlang 

30  der  Spiralen  (272)  so  angeordnet  ist,  dalS  besagte 
andere  Spirale  (282)  gleichzeitig  beide  der  Paare 
von  Offnungen  schneidet,  eine  Verbindungsoff- 
nung  (40),  welche  durch  eine  der  Endplatten  (271) 
gebildet  ist,  um  einen  Fluid-Verbindungskanal 

35  zwischen  der  Zwischendruckkammer  (302)  und 
einer  Saugkammer  (29)  herzustellen,  und  Steuer- 
mittei  (41)  zur  wahlweisen  Steuerung  des  Offnens 
und  SchliefSens  des  Verbindungskanals  zwischen 
der  Zwischendruckkammer  (302)  und  der  Saug- 

40  kammer  (29),  dadurch  gekennzeichnet,  dalS  die 
Steuermittel  (41)  mit  einem  Drosselmechanismus 
(41  2,  41  1  a,  41  1  b)  ausgebildet  sind,  um  den  Wider- 
stand  des  Fluidflusses  von  der  FluideinlalSoffnung 
(36)  zur  Saugkammer  (29)  so  zu  steuern,  dafS  der 

45  Widerstand  beim  Offnen  des  Verbindungskanals 
zwischen  besagter  Zwischendruckkammer  (302) 
und  der  Saugkammer  (29)  ansteigt. 

2.  Spiralverdichter  nach  Anspruch  1,  wobei  die 
Steuermittel  (41)  ein  druckempfindliches  Ventii 

so  (411,  412)  aufweisen,  welches  durch  den  AuslalS- 
druck  in  der  AuslalSkammer  gesteuert  wird. 

3.  Spiralverdichter  nach  Anspruch  1,  wobei  die 
Steuermittel  (41)  und  der  Drosselmechanismus 
(412,  411a,  411b)  ein  Drei-Wege-Ventilmitterl 

55  (411,  412)  enthalten,  wobei  eine  erste  Offnung 
(411b)  des  besagten  Drei-Wege-Ventils  mit  der 
Ansaugkammer  (29),  eine  zweite  Offnung  (411a) 
des  Drei-Wege-Ventils  mit  der  FluideinlalSoffnung 
(36),  und  eine  dritte  Offnung  (411c)  des  Drei- 

60  Wege-Ventils  mit  der  Zwischendruckkammer 
(302)  verbunden  ist. 

4.  Spiralverdichter  nach  Anspruch  3,  wobei  das 
Drei-Wege-Ventilmittel  (411,  412)  einen  Zylinder 
(41  1  )  enthalt,  welcher  drei  Offnungen  (41  1  a,  41  1  b, 

65  411c)  aufweist,  und  eine  Offnung  (41  Id),  welche 
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nit  der  AuslalSkammer  (301)  verbunden  ist,  einen 
-formigen  Kolben  (412),  welcher  verschiebbar  im 
Cylinder  (411)  angeordnet  ist,  und  eine  Feder 
413),  die  zwischen  dem  unteren  Ende  des  Kol- 
>ens  (412)  und  einer  Bodenflache  des  Zylinders 
411)  angebracht  ist,  um  den  Kolben  in  seine 
)bere  Lage  zu  bringen. 

5.  Spiralverdichter  nach  Anspruch  4,  wobei 
nagnetische  Ventilmittel  (45)  im  Kanal  zwischen 
Jer  AuslalSkammer  (301)  und  der  Offnung  (411d) 
mgeordnet  sind. 

tevendications 

1.  Compresseur  de  fluide  de  type  a  volutes 
jomprenant  un  carter  (10)  muni  d'un  orifice  d'en- 
ree  de  fluide  (36)  et  d'une  orifice  de  sortie  de 
iuide  (37),  une  volute  fixe  (27)  montee  de  fagon 
ixe  a  I'interieur  du  carter  et  comportant  une 
jlaque  d'extremite  circulaire  (271  )  sur  laquelle  fait 
saillie  un  premier  enroulement  de  spirale  (272) 
aenetrant  a  I'interieur  du  carter,  une  volute  orbi- 
:ale  (28)  comportant  une  plaque  d'extremite  circu- 
aire  (281)  sur  laquelle  fait  saillie  un  second 
jnroulement  de  spirale  (282),  ce  premier  et 
second  enroulement  de  spirale  s'emboTtant  avec 
jn  decalage  angulaire  et  radial  pour  former  un 
Dertain  nombre  de  lignes  de  contact  definissant 
au  moins  une  paire  de  poches  a  fluide  etanches, 
jn  mecanisme  d'ehtrainement  (13,  19,  33)  relie  en 
Fonctionnement  a  la  volute  orbitale  (28)  pour 
produire  le  mouvement  orbital  de  cette  volute 
Drbitale  par  rotation  d'un  arbre  d'entrainement 
(13),  des  moyens  anti-rotation  (35)  destines  a 
smpecher  la  rotation  de  la  volute  orbitale  pendant 
le  mouvement  orbital  pour  faire  varier  ainsi  le 
volume  des  poches  a  fluide,  au  moins  une  paire 
de  trous  (275,  276)  perces  dans  I'une  des  plaques 
d'extremite  (271)  pour  former  un  passage  de 
communication  de  fluide  entre  la  paire  de  poches 
a  fluide  et  une  chambre  de  pression  intermediate 
(302),  cette  paire  de  trous  (275,  276)  etant  places 
dans  des  positions  symetriques  le  long  de  I'un 
des  enroulements  de  spirale  (272)  de  fagon  que 
I'autre  enroulement  de  spirale  (282)  croise  simul- 
tanement  les  deux  paires  de  trous,  un  trou  de 
communication  (40)  perce  dans  la  plaque  d'extre- 
mite  (271)  pour  former  un  passage  de  communi- 
cation  de  fluide  entre  la  chambre  de  pression 
intermediaire  (302)  et  une  chambre  d'aspiration 

(29),  et  un  dispositit  de  commanae  (4i)  aesnne  a 
eommander  selectivement  I'ouverture  et  la  fer- 
meture  du  passage  de  communication  entre  la 
chambre  de  pression  intermediaire  (302)  et  la 

5  chambre  d'aspiration  (29),  compresseur  de  fluide 
caracterise  en  ce  que  le  dispositif  de  commande 
(41)  est  muni  d'un  mecanisme  de  regulateur  (412, 
411a,  411b)  destine  a  commander  la  resistance  au 
debit  de  fluide  passant  de  I'orifice  d'entree  de 

w  fluide  (36)  a  la  chambre  d'aspiration  (29),  de  fagon 
que  cette  resistance  soit  augmente  dans  I'etape 
d'ouverture  du  passage  de  communication  entre 
la  chambre  de  pression  intermediaire  (302)  et  la 
chambre  d'aspiration  (29). 

is  2.  Compresseur  de  type  a  volutes  selon  la 
revendication  1,  caracterise  en  ce  que  le  dispositif 
de  commande  (41)  comprend  une  soupape  de 
type  sensible  a  la  pression  (411,  412)  actionnee 
par  la  pression  de  decharge  regnant  dans  la 

>o  chambre  de  decharge. 
3.  Compresseur  de  type  a  volutes  seion  la 

revendication  1  ,  caracterise  en  ce  que  le  dispositif 
de  commande  (41)  et  le  mecanisme  de  regulateur 
(412,  411a,  411b)  comprennent  un  dispositif  de 

?5  soupape  a  trois  voies  (411,  412),  et  en  ce  qu'une 
premiere  ouverture  (411b)  du  dispositif  de  sou- 
pape  a  trois  voies  est  reliee  a  la  chambre  d'aspira- 
tion  (29),  une  seconde  ouverture  (411a)  du  dispo- 
sitif  de  soupape  a  trois  voies  etant  reliee  a  I'orifice 

30  d'entree  de  fluide  (36),  et  une  troisieme  ouverture 
(411c)  du  dispositif  de  soupape  a  trois  voies  etant 
reliee  a  la  chambre  de  pression  intermediaire 
(302)..  

4.  Compresseur  de  type  a  volutes  selon  la 
35  revendication  3,  caracterise  en  ce  que  le  dispositif 

de  soupape  a  trois  voies  (411,  412)  comprend  un 
cylindre  (411)  muni  des  trois  ouvertures  (411a, 
411b,  411c)  et  d'une  ouverture  (41  1d)  reliee  a  la 
chambre  de  decharge  (301),  un  piston  en  forme 

40  de  I  (412)  monte  en  glissement  dans  le  cylindre 
(411),  et  un  ressort  (413)  place  entre  la  surface 
d'extremite  inferieure  du  piston  (412)  et  une 
surface  inferieure  du  cylindre  (411)  pour  pousser 
le  piston  vers  la  partie  superieure. 

45  5.  Compresseur  de  type  a  volutes  selon  la 
revendication  4,  caracterise  en  ce  qu'un  dispositif 
de  soupape  magnetique  (45)  est  dispose  dans  le 
passage  compris  entre  la  chambre  de  decharge 
(301)  et  I'ouverture  (41  1d). 
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