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Description 

The  present  invention  generally  relates  to  a 
refrigerant  compressor,  and  more  particularly,  to  a 
slant  plate  type  compressor,  such  as  a  wobble 
plate  type  compressor,  with  a  variable  displace- 
ment  mechanism  which  is  suitable  for  use  in  an 
automotive  air  conditioning  system. 

A  wobble  plate  type  compressor  with  a  variable 
displacement  mechanism  suitable  for  use  in  an 
automotive  air  conditioning  system  is  disclosed  in 
Japanese  Utility  Model  Application  Publication  No. 
64-27487.  The  compressor  is  driven  by  the  engine 
of  the  automobile. 

The  compressor  includes  a  variable  displace- 
ment  mechanism  which  comprises  a  first  commu- 
nication  path  linking  a  crank  chamber  and  a  suction 
chamber  in  fluid  communication,  and  a  second 
communication  path  linking  the  crank  chamber  and 
a  discharge  chamber.  A  first  valve  control  mecha- 
nism  controlling  the  opening  and  closing  of  the  first 
communication  path  is  disposed  within  the  first 
communication  path.  A  second  valve  control 
mechanism  controlling  the  opening  and  closing  the 
second  communication  path  is  disposed  within  the 
second  communication  path.  The  first  communica- 
tion  path  is  provided  with  a  first  valve  seat  formed 
at  one  portion  thereof.  The  second  communication 
path  is  provided  with  a  second  valve  seat  formed  at 
one  portion  thereof.  The  first  valve  control  mecha- 
nism  includes  a  first  valve  member  which  is  dis- 
posed  so  as  to  be  received  on  and  moved  away 
from  the  first  valve  seat.  The  second  valve  control 
mechanism  includes  a  second  valve  member  which 
is  disposed  so  as  to  be  received  on  and  moved 
away  from  the  second  valve  seat. 

The  first  and  second  valve  members  are  linked 
through  a  rod  member  so  that  when  the  first  valve 
member  is  received  on  the  first  valve  seat  to  close 
the  first  communication  path,  the  second  valve 
member  is  moved  away  from  the  second  valve 
seat  to  open  the  second  communication  path.  Con- 
versely,  when  the  first  valve  member  is  moved 
away  from  the  first  valve  seat,  the  second  valve 
member  is  received  on  the  second  valve  seat. 

In  operation  of  the  compressor,  the  capacity  of 
the  compressor  depends  upon  the  crank  chamber 
pressure  relative  to  the  suction  chamber  pressure, 
with  the  compressor  operating  at  maximum  capac- 
ity  when  the  crank  and  suction  chambers  are  linked 
in  fluid  communication.  When  the  link  between  the 
crank  and  suction  chambers  is  terminated,  simulta- 
neously  linking  the  crank  and  discharge  chambers, 
the  pressure  in  the  crank  chamber  increases  rela- 
tive  to  the  suction  chamber  due  to  the  flow  of  high 
pressure  fluid  from  the  discharge  chamber  to  the 
crank  chamber,  reducing  capacity.  Of  course,  when 
operating  at  reduced  capacity,  the  power  demands 

of  the  compressor  on  the  engine  are  reduced  as 
well. 

The  first  valve  control  mechanism  includes  a 
pressure  sensing  device  such  as  a  diaphragm  for 

5  sensing  on  one  side  the  pressure  in  the  suction 
chamber.  The  opposite  side  of  the  diaphragm  is 
acted  upon  by  a  cylindrical  member  made  of  mag- 
netic  material  and  forming  part  of  a  solenoid 
mechanism.  The  relative  position  of  the  cylindrical 

io  member  and  thus  the  effective  force  provided 
thereby  upon  the  diaphragm  is  controlled  by  the 
solenoid  in  response  to  an  external  vehicle  con- 
dition,  such  as  the  power  made  upon  the  engine  to 
drive  the  vehicle. 

75  The  diaphragm  is  responsive  to  the  net  force 
acting  on  the  opposite  sides  thereof  and  acts  upon 
the  rod  member  linking  the  first  and  second  valve 
members  to  simultaneously  control  the  opening 
and  closing  of  the  two  communication  paths.  For  a 

20  given  positioning  of  the  cylindrical  member,  the 
effect  thereof  on  the  diaphragm  is  constant,  and 
the  diaphragm  responds  to  changes  in  the  suction 
pressure  to  act  upon  the  rod  member  to  control  the 
link  between  the  crank  and  suction  chambers. 

25  Thus,  for  a  given  positioning  of  the  cylindrical 
member,  the  first  valve  member  acts  to  maintain 
the  suction  pressure  at  a  predetermined  constant 
value.  By  changing  the  position  of  the  cylindrical 
member  through  functioning  of  the  solenoid  in  re- 

30  sponse  to  the  demands  made  upon  the  engine  for 
driving  the  vehicle,  the  predetermined  constant  val- 
ue  of  the  suction  pressure  can  be  changed  in 
response  to  the  demands  made  upon  the  engine. 

As  discussed  above,  the  compressor  operates 
35  at  maximum  capacity  when  the  crank  and  suction 

chambers  are  linked.  This  linkage  occurs  when  the 
suction  pressure  exceeds  the  predetermined  con- 
stant  value  and  acts  upon  the  diaphragm  to  move 
the  first  valve  member  away  from  the  first  valve 

40  seat,  simultaneously  isolating  the  crank  and  dis- 
charge  chambers.  For  example,  when  the  heat  load 
on  the  evaporator  is  great,  the  suction  pressure  will 
be  great,  causing  the  crank  and  suction  chambers 
to  be  linked,  maximizing  capacity. 

45  However,  when  first  valve  member  acts  to 
maintain  the  suction  pressure  at  the  predetermined 
constant  value  for  the  given  positioning  of  the  cylin- 
drical  member,  the  second  valve  member  which  is 
linked  to  the  first  valve  member  through  the  rod 

50  member  continuously  receives  the  discharge  pres- 
sure  of  which  value  is  varied  by  the  unexpected 
changes  in  a  heat  exchanging  capability  of  a  con- 
denser  of  the  automotive  air  conditioning  system 
caused  by,  such  as  the  changes  in  velocity  of  the 

55  automobile.  Therefore,  the  force  downwardly  acting 
on  the  rod  member  is  unexpectedly  varied  in  re- 
sponse  to  the  changes  in  the  discharge  pressure 
so  that  the  predetermined  constant  value  in  the 
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auction  chamber  is  undesirably  changed  even 
though  an  electric  current  having  a  constant  am- 
perage  is  supplied  to  the  solenoid  so  as  to  induce 
the  electromagnetic  force  having  a  constant 
amount.  Accordingly,  in  this  prior  art,  the  suction 
pressure  can  not  be  stably  maintained  at  the  pre- 
determined  constant  value  during  the  control  of 
communication  between  the  crank  and  suction 
chambers. 

Furthermore,  in  this  prior  art,  when  the  power 
demands  for  the  vehicle  is  great,  it  is  not  desirable 
for  the  compressor  to  operate  at  maximum  capac- 
ity,  even  if  the  heat  load  on  the  evaporator  and  the 
corresponding  suction  pressure  are  large.  The  so- 
lenoid  acts  in  response  to  the  greater  demand  for 
power  made  on  the  engine  by  the  vehicle,  to 
increase  the  effect  of  the  cylindrical  member  upon 
the  diaphragm,  for  example,  by  reducing  the  force 
with  which  the  cylindrical  member  is  pulled  away 
from  the  diaphragm.  Thus,  the  predetermined  con- 
stant  value  at  which  the  suction  pressure  is  main- 
tained  will  be  increased,  requiring  an  even  greater 
pressure  in  the  suction  chamber  before  the  crank 
and  suction  chambers  will  be  linked. 

Therefore,  even  if  the  suction  pressure  is  in- 
creased,  for  example,  due  to  an  increase  of  the 
heat  load  on  the  evaporator,  the  compressor  will 
not  function  at  maximum  capacity  while  the  de- 
mand  for  engine  power  by  the  vehicle  is  large, 
since  the  crank  and  suction  chambers  will  be  iso- 
lated.  Correspondingly,  the  crank  and  discharge 
chambers  will  be  linked,  rapidly  increasing  the 
crank  pressure  relative  to  the  suction  pressure  to 
minimize  compressor  capacity.  Accordingly,  the 
energy  derived  from  the  engine  of  the  vehicle  is 
effectively  used  for  driving  the  vehicle.  However, 
the  pressure  in  the  crank  chamber  may  be  in- 
creased  to  an  excessively  high  value  and  main- 
tained  at  that  value  until  the  crank  and  suction 
chambers  are  again  linked,  resulting  in  damage  to 
the  internal  component  parts  of  the  compressor. 

In  order  to  resolve  this  defect,  a  safety  valve 
device  disclosed  in  Japanese  Utility  Model  Applica- 
tion  Publication  No.  62-72473  can  be  applied  to  the 
compressor.  As  described  in  the  above  Japanese 
Utility  Model  Application  Publication,  the  safety 
valve  device  includes  a  ball  member  and  a  coil 
spring  elastically  supporting  the  ball  member  and 
is  disposed  in  a  third  communication  path  which 
links  one  portion  of  the  first  communication  path 
upstream  of  the  suction  pressure  sensing  device  to 
another  portion  of  the  first  communication  path 
downstream  of  the  suction  pressure  sensing  de- 
vice.  The  safety  valve  device  opens  and  closes  the 
third  communication  path  in  response  to  changes 
in  the  pressure  differential  between  the  crank 
chamber  and  the  suction  chamber.  The  third  com- 
munication  path  is  opened  when  the  pressure  dif- 

ferential  between  the  crank  chamber  and  the  suc- 
tion  chamber  exceeds  a  predetermined  value  which 
can  avoid  causing  damage  to  the  internal  compo- 
nent  parts  of  the  compressor.  Therefore,  when 

5  communication  between  the  crank  chamber  and 
the  suction  chamber  is  blocked  while  communica- 
tion  between  the  crank  chamber  and  the  discharge 
chamber  is  opened  during  operation  of  the  variable 
displacement  mechanism,  thereby  may  causing  an 

io  abnormal  rise  in  the  crank  chamber  pressure  of 
conducting  the  refrigerant  gas  from  the  discharge 
chamber  to  the  crank  chamber,  the  third  commu- 
nication  path  is  opened  so  as  to  forcibly  and  quick- 
ly  reduce  the  crank  chamber  pressure  and  thereby 

is  prevent  an  abnormal  pressure  differential  between 
the  crank  and  suction  chambers.  As  a  result,  ex- 
cessive  friction  between  the  internal  component 
ports  of  the  compressor  caused  by  the  abnormal 
differential  between  the  crank  chamber  and  the 

20  suction  chamber  can  be  prevented. 
However,  in  this  construction  of  the  variable 

displacement  mechanism,  the  third  communication 
path  is  separate  from  the  first  and  second  commu- 
nication  paths  such  that  the  process  of  forming  the 

25  third  communication  path  and  the  process  of  dis- 
posing  the  safety  valve  device  in  the  third  commu- 
nication  path  are  additional  steps  required  during 
the  manufacturing  of  the  compressor.  Accordingly, 
the  manufacturing  process  of  the  compressor  is 

30  complicated  by  this  requirement. 
Accordingly,  it  is  an  object  of  the  present  in- 

vention  to  provide  a  variable  capacity  slant  plate 
type  compressor  in  which  pressure  in  a  suction 
chamber  is  stably  maintained  at  a  desired  value. 

35  It  is  another  object  of  the  present  invention  to 
provide  a  variable  capacity  slant  type  compressor 
in  which  the  capacity  of  the  compressor  can  be 
compulsorily  quickly  reduced  without  causing  dam- 
age  to  the  internal  component  parts  of  the  com- 

40  pressor. 
The  present  invention  relates  to  a  slant  plate 

type  refrigerant  compressor  having  a  compressor 
housing  enclosing  a  crank  chamber,  a  suction 
chamber  and  a  discharge  chamber  therein,  said 

45  compressor  housing  comprising  a  cylinder  block 
having  a  plurality  of  cylinders  formed  therethrough, 
a  piston  slidably  fitted  within  each  of  said  cylinders, 
drive  means  coupled  to  said  pistons  for  reciprocat- 
ing  said  pistons  within  said  cylinders,  said  drive 

50  means  including  a  drive  shaft  rotatably  supported 
in  said  housing  and  coupling  means  for  drivingly 
coupling  said  drive  shaft  to  said  pistons  such  that 
rotary  motion  of  said  drive  shaft  is  converted  into 
reciprocating  motion  of  said  pistons,  said  coupling 

55  means  including  a  slant  plate  having  a  surface 
disposed  at  an  adjustable  inclined  angle  relative  to 
a  plane  perpendicular  to  said  drive  shaft,  the  slant 
angle  changing  in  response  to  a  change  in  pres- 
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sure  in  said  crank  chamber  relative  to  pressure  in 
said  suction  chamber  to  change  the  capacity  of 
said  compressor,  a  first  communication  path  linking 
said  crank  chamber  with  said  suction  chamber,  a 
first  valve  control  mechanism  disposed  within  said 
first  communication  path,  said  first  valve  control 
mechanism  controlling  communication  of  said  first 
communication  path  in  response  to  changes  in 
pressure  in  said  suction  chamber,  a  second  com- 
munication  path  linking  said  crank  chamber  with 
said  discharge  chamber,  a  second  valve  control 
mechanism  disposed  within  said  second  commu- 
nication  path,  said  second  valve  control  mechanism 
responding  to  an  external  signal  and  opening  said 
second  communication  path  to  increase  the  pres- 
sure  in  said  crank  chamber  to  thereby  reduce  the 
capacity  of  the  compressor.  According  to  a  first 
aspect  of  the  invention,  such  a  compressor  is 
characterised  by  communication  of  said  first  com- 
munication  path  being  continuously  controlled  by 
said  first  valve  control  mechanism  so  as  to  main- 
tain  pressure  in  said  suction  chamber  at  a  pre- 
determined  constant  value  as  long  as  said  second 
communication  path  is  closed,  said  second  com- 
munication  path  being  continuously  opened  as  long 
as  said  first  communication  path  is  closed;  and, 
according  to  a  second  aspect  of  the  invention,  is 
characterised  by  said  first  and  second  valve  control 
mechanisms  functioning  independently  of  each  oth- 
er  so  as  not  to  open  said  first  and  second  commu- 
nication  paths  simultaneously. 

In  the  accompanying  drawings: 
Figure  1  illustrates  a  vertical  longitudinal  sec- 
tional  view  of  a  slant  plate  type  refrigerant  com- 
pressor  including  a  capacity  control  mechanism 
according  to  one  embodiment  of  this  invention; 
Figure  2  illustrates  a  cross-sectional  view  taken 
on  line  2-2  of  Figure  1  ; 
Figure  3  illustrates  an  enlarged  longitudinal  sec- 
tional  view  of  a  valve  control  mechanism  shown 
in  Figure  1  ; 
Figures  4-6  illustrate  a  part  of  an  assembling 
process  of  the  valve  control  mechanism  shown 
in  Figure  3. 
Figure  7  illustrates  an  operational  manner  of  a 
first  and  second  valve  members  shown  in  Figure 
3; 
Figure  8  illustrates  a  graph  showing  a  relation- 
ship  between  a  control  point  of  a  compressor 
suction  chamber  pressure  and  an  amperage  of 
an  external  electric  current  supplied  to  an  elec- 
tromagnetic  coil  of  the  valve  control  mechanism 
according  to  one  embodiment  of  this  invention. 

In  Figures  1  and  2,  for  purpose  of  explanation 
only,  the  left  side  of  the  figures  will  be  referenced 
as  the  forward  end  or  front  of  the  compressor,  and 
the  right  side  of  the  figures  will  be  referenced  as 
the  rearward  end  or  rear  of  the  compressor. 

With  reference  to  Figure  1,  the  construction  of 
a  slant  plate  the  compressor,  and  more  specifically 
a  wobble  plate  type  refrigerant  compressor  10, 
having  a  capacity  control  mechanism  in  accor- 

5  dance  with  one  embodiment  of  the  present  inven- 
tion  is  shown.  Compressor  10  includes  cylindrical 
housing  assembly  20  including  cylinder  block  21, 
front  end  plate  23  disposed  at  one  end  of  cylinder 
block  21,  crank  chamber  22  enclosed  within  cyl- 

io  inder  block  21  by  front  end  plate  23,  and  rear  end 
plate  24  attached  to  the  other  end  of  cylinder  block 
21.  Front  end  plate  23  is  mounted  on  cylinder 
block  21  forward  of  crank  chamber  22  by  a  plural- 
ity  of  bolts  101.  Rear  end  plate  24  is  also  mounted 

is  on  cylinder  block  21  at  the  opposite  end  by  a 
plurality  of  bolts  (not  shown).  Valve  plate  25  is 
located  between  rear  end  plate  24  and  cylinder 
block  21.  Opening  231  is  centrally  formed  in  front 
end  plate  23  for  supporting  drive  shaft  26  by  bear- 

20  ing  30  disposed  therein.  The  inner  end  portion  of 
drive  shaft  26  is  rotatably  supported  by  bearing  31 
disposed  within  central  bore  210  of  cylinder  block 
21.  Bore  210  extends  to  a  rear  end  surface  of 
cylinder  block  21  . 

25  Bore  210  includes  thread  portion  211  formed  at 
an  inner  peripheral  surface  of  a  central  region 
thereof.  Adjusting  screw  220  having  a  hexagonal 
central  hole  221  is  screwed  into  thread  portion  21  1 
of  bore  210.  Circular  disc-shaped  spacer  230  hav- 

30  ing  central  hole  231  is  disposed  between  the  inner 
end  surface  of  drive  shaft  26  and  adjusting  screw 
220.  Axial  movement  of  adjusting  screw  220  is 
transferred  to  drive  shaft  26  through  spacer  230  so 
that  three  elements  move  axially  within  bore  210. 

35  The  above  mentioned  construction  and  functional 
manner  are  described  in  detail  in  U.S.  Patent  No. 
4,948,343  to  Shimizu. 

Cam  rotor  40  is  fixed  on  drive  shaft  26  by  pin 
member  261  and  rotates  with  drive  shaft  26.  Thrust 

40  needle  bearing  32  is  disposed  between  the  inner 
end  surface  of  front  end  plate  23  and  the  adjacent 
axial  end  surface  of  cam  rotor  40.  Cam  rotor  40 
includes  arm  41  having  pin  member  42  extending 
therefrom.  Slant  plate  50  is  disposed  adjacent  cam 

45  rotor  40  and  includes  opening  53.  Drive  shaft  26  is 
disposed  through  opening  53.  Slant  plate  50  in- 
cludes  arm  51  having  slot  52.  cam  rotor  40  and 
slant  plate  50  are  connected  by  pin  member  42, 
which  is  inserted  in  slot  52  to  create  a  hinged  joint. 

50  Pin  member  42  is  slidable  within  slot  52  to  allow 
adjustment  of  the  angular  position  of  slant  plate  50 
with  respect  to  a  plane  perpendicular  to  the  longitu- 
dinal  axis  of  drive  shaft  26.  A  balance  weight  ring 
80  having  a  substantial  mass  is  disposed  on  a  nose 

55  of  hub  54  of  slant  plate  50  in  order  to  balance  the 
slant  plate  50  under  dynamic  operating  conditions. 
Balance  weight  ring  80  is  held  in  place  by  means 
of  retaining  ring  81  . 

4 
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Wobble  plate  60  is  nutatably  mounted  on  hub 
54  of  slant  plate  50  through  bearings  61  and  62 
which  allow  slant  plate  50  to  rotate  with  respect  to 
wobble  plate  60.  Fork-shaped  slider  63  is  attached 
to  the  radially  outer  peripheral  end  of  wobble  plate 
60  and  is  slidably  mounted  about  sliding  rail  64 
disposed  between  front  end  plate  23  and  cylinder 
block  21.  Fork-shaped  slider  63  prevents  the  rota- 
tion  of  wobble  plate  60  such  that  wobble  plate  60 
nutates  along  rail  64  when  cam  rotor  40,  slant  plate 
50  and  balance  weight  ring  80  rotate.  Undesirable 
axial  movement  of  wobble  plate  60  on  hub  54  of 
slant  plate  50  is  prevented  by  contact  between  a 
rear  end  surface  of  inner  annular  projection  65  of 
wobble  plate  60  and  a  front  end  surface  of  balance 
weight  ring  80.  Cylinder  block  21  includes  a  plural- 
ity  of  peripherally  located  cylinder  chambers  70  in 
which  pistons  71  are  disposed.  Each  piston  71  is 
connected  to  wobble  plate  60  by  a  corresponding 
connecting  rod  72.  Accordingly,  nutation  of  wobble 
plate  60  thereby  causes  pistons  71  to  reciprocate 
within  their  respective  chambers  71  . 

Rear  end  plate  24  includes  peripherally  located 
annular  suction  chamber  241  and  centrally  located 
discharge  chamber  251.  Valve  plate  25  includes  a 
plurality  of  valved  suction  ports  242  linking  auction 
chamber  241  with  respective  cylinders  70.  Valve 
plate  25  also  includes  a  plurality  of  valved  dis- 
charge  ports  252  linking  discharge  chamber  251 
with  respective  cylinders  70.  Suction  ports  242  and 
discharge  ports  252  are  provided  with  suitable  reed 
valves  as  described  in  U.S.  Patent  No.  4,011,029  to 
Shimizu. 

Suction  chamber  241  includes  inlet  portion 
241a  which  is  connected  to  an  evaporator  (not 
shown)  of  the  external  cooling  circuit.  Discharge 
chamber  251  is  provided  with  outlet  port  251a 
connected  to  a  condenser  (not  shown)  of  the  cool- 
ing  circuit.  Gaskets  27  and  28  are  located  between 
cylinder  block  21  and  the  front  surface  of  valve 
plate  25  and  between  the  rear  surface  of  valve 
plate  25  and  rear  end  plate  24,  respectively,  to  seat 
the  mating  surfaces  of  cylinder  block  21,  valve 
plate  25  and  rear  end  plate  24.  Gaskets  27  and  28 
and  valve  plate  25  thus  form  valve  plate  assembly 
200.  A  steel  valve  retainer  253  is  fixed  on  a  central 
region  of  the  rear  surface  of  valve  plate  assembly 
200  by  bolt  254  and  nut  255.  Valve  retainer  253 
prevents  excessive  bend  of  the  reed  valve  which  is 
provided  at  discharge  port  252  during  a  compres- 
sion  stroke  of  piston  71  . 

Conduit  18  axially  bored  through  cylinder  block 
21  so  as  to  link  crank  chamber  22  to  discharge 
chamber  251  through  hole  181  which  is  axially 
bored  through  valve  plate  assembly  200.  A  throt- 
tling  device  such  as  orifice  tube  182,  is  fixedly 
disposed  within  conduit  18.  Filter  member  183  is 
disposed  in  conduit  18  at  the  rear  of  orifice  tube 

182.  Accordingly,  a  portion  of  the  discharged  refrig- 
erant  gas  in  discharge  chamber  251  always  flaws 
into  crank  chamber  22  with  a  reduced  pressure 
generated  by  orifice  tube  182.  The  above-men- 

5  tioned  construction  and  functional  manner  are  de- 
scribed  in  detail  in  Japanese  Patent  Application 
Publication  No.  1-142277. 

With  reference  to  Figure  2  additionally,  radially 
extending  cylindrical  cavity  243  is  formed  in  rear 

io  end  plate  24  along  the  approximate  two-thirds  of 
diameter  of  rear  end  plate  24  so  as  to  accom- 
modate  capacity  control  mechanism  400  which  is 
further  discussed  below.  One  end  of  cylindrical 
cavity  243  is  open  to  the  external  environment 

is  outside  of  the  compressor,  that  is,  to  atmospheric 
conditions.  Cylindrical  cavity  243  includes  first, 
second  and  third  portions  243a,  243b  and  243c, 
respectively,  which  thereby  from  an  axial  outer  end 
thereof.  The  diameter  of  second  portion  243b  is 

20  smaller  than  the  diameter  of  first  portion  243a,  and 
is  greater  than  the  diameter  of  third  portion  243c, 
Second  portion  243b  is  linked  to  third  portion  243c 
through  truncated  cone  portion  243d.  First  portion 
243a  of  cavity  243  is  linked  to  suction  chamber  241 

25  through  conduit  244  which  is  formed  in  rear  end 
plate  24.  Third  portion  243c  of  cavity  243  is  linked 
to  discharge  chamber  251  through  conduit  245 
which  is  formed  in  rear  end  plate  24.  As  illustrated 
in  Figure  1  ,  conduit  246  is  formed  in  rear  end  plate 

30  24  so  as  to  link  second  portion  243b  of  cavity  243 
to  hole  256  which  is  formed  in  valve  plate  assem- 
bly  200.  Hole  256  is  linked  to  central  bore  210 
through  conduit  212  which  is  formed  in  the  rear 
portion  of  cylinder  block  21.  Central  bore  210  is 

35  linked  to  crank  chamber  22  through  conduit  262 
formed  in  the  inner  end  portion  of  drive  shaft  26, 
hole  231  of  spacer  230  and  hole  221  of  adjusting 
screw  220.  Accordingly,  second  portion  243b  of 
cavity  243  is  linked  to  crank  chamber  22  via  con- 

40  duit  246,  hole  256,  conduit  212,  central  bore  210, 
hole  221,  hole  231  and  conduit  262. 

With  reference  to  Figure  3  in  addition  to  Figure 
2,  capacity  control  mechanism  400  includes  a  first 
annular  cylindrical  casing  410  of  magnetic  material 

45  accommodated  in  first  portion  243a  of  cavity  243 
and  a  second  annular  cylindrical  casing  420  having 
a  large  diameter  section  421  and  a  small  diameter 
section  422  which  extends  upwardly  from  a  top 
end  of  large  diameter  section  421.  First  annular 

50  cylindrical  casing  410  is  fixedly  disposed  within 
first  portion  243a  of  cavity  243  by  forcible  insertion. 
Large  diameter  section  421  of  second  annular  cy- 
lindrical  casing  420  is  fixedly  disposed  at  a  top  end 
of  first  annular  cylindrical  casing  410.  The  top  end 

55  of  small  diameter  section  422  of  second  annular 
cylindrical  casing  420  terminates  at  an  upper  end 
region  of  third  portion  243c  of  cavity  243.  Annular 
protrusion  423  is  formed  at  an  upper  end  region  of 

5 
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small  diameter  section  421  of  second  annular  cylin- 
drical  casing  420,  and  is  disposed  in  a  lower  end 
region  of  third  portion  243c  of  cavity  243.  O-ring 
seal  element  423a  is  disposed  in  an  annular  groove 
423b  formed  at  the  outer  peripheral  surface  of 
annular  protrusion  423  so  as  to  seal  the  mating 
surfaces  between  the  outer  peripheral  surface  of 
annular  protrusion  423  and  the  inner  peripheral 
surface  of  third  portion  243c  of  cavity  243.  Thus, 
third  portion  243c  of  cavity  243  is  sealingly  in- 
sulated  from  second  portion  243b  of  cavity  243. 

First  annular  plate  41  1  is  fixedly  disposed  at  an 
upper  inner  region  of  first  annular  cylindrical  casing 
410,  and  includes  an  axial  annular  projection  412 
which  axially  and  downwardly  extends  from  an 
inner  peripheral  end  portion  of  first  annular  plate 
411.  Axial  annular  projection  412  terminates  at  a 
point  approximately  half  length  of  first  annular  cy- 
lindrical  casing  410.  Cylindrical  pipe  member  413, 
the  length  of  which  is  a  little  less  than  the  length  of 
first  annular  cylindrical  casing  410,  is  disposed  in 
first  annular  cylindrical  casing  410.  Cylindrical  pipe 
member  413  includes  first  and  second  annular 
flanges  413a  and  413b  formed  at  a  top  and  bottom 
ends  thereof,  respectively.  An  upper  end  portion  of 
cylindrical  pipe  member  413  is  fixedly  surrounds 
axial  annular  projection  412.  Annular  disc  plate  414 
is  fixedly  disposed  at  a  bottom  end  of  first  annular 
cylindrical  casing  410  to  define  an  annular  cavity 
415  formed  in  cooperation  with  cylindrical  pipe 
member  413  and  first  annular  cylindrical  casing 
410.  Annular  disc  plate  414  includes  an  axial  an- 
nular  projection  414a  which  axially  and  downwardly 
extends  from  an  inner  peripheral  end  portion  of 
annular  disc  plate  414.  Annular  projection  414a 
includes  thread  portion  414b  formed  at  an  inner 
peripheral  surface  of  a  lower  half  region  thereof. 
Adjusing  screw  414c  is  screwed  into  thread  portion 
414b  of  annular  projection  414a.  Annular  electro- 
magnetic  coil  430  is  fixedly  disposed  within  annular 
cavity  415.  Insulating  material  431,  such  as  for 
example,  epoxy  resin  fixedly  surrounds  annular 
electromagnetic  coil  430. 

A  vacant  space  450  is  defined  by  cylindrical 
pipe  member  413,  axial  annular  projection  414a 
and  adjusting  screw  414c.  Cylindrical  member  451 
of  magnetic  material  is  slidably  disposed  in  the 
axial  direction  in  vacant  space  450.  First  cylindrical 
rod  460  slidably  penetrates  through  axial  annular 
projection  412.  The  bottom  end  position  of  rod  460 
is  fixedly  received  in  cylindrical  hole  451a  formed 
in  the  top  end  surface  of  cylindrical  member  451 
through  forcible  insertion.  First  coil  spring  470  is 
disposed  between  adjusting  screw  414c  and  cylin- 
drical  member  451.  A  top  end  of  first  coil  spring 
470  is  in  contact  with  the  top  end  surface  of 
cylindrical  hole  451b  which  is  formed  at  the  bottom 
end  surface  of  cylindrical  member  451.  A  bottom 

end  of  first  coil  spring  470  is  in  contact  with  the 
bottom  end  surface  of  cylindrical  depression  41  4d 
which  is  formed  at  the  top  end  surface  of  adjusting 
screw  414c.  The  restoring  force  of  first  coil  spring 

5  470  urges  cylindrical  member  451  upwardly,  there- 
by  urging  rod  460  upwardly.  The  restoring  force  of 
first  coil  spring  470  is  adjusted  by  changing  in  the 
axial  position  of  adjusting  screw  414c. 

When  electromagnetic  coil  430  is  energized,  an 
io  electromagnetic  force  which  tends  to  move  cylin- 

drical  member  451  upwardly  is  induced.  The  mag- 
nitude  of  the  electromagnetic  force  is  directly  pro- 
portional  to  the  amperage  of  an  electric  current  that 
is  supplied  to  electromagnetic  coil  430  from  an 

is  electric  circuit  (not  shown).  The  electric  circuit  re- 
ceives  a  signal  representing  the  heat  load  on  the 
evaporator,  such  as  the  temperature  of  air  imme- 
diately  before  passing  through  the  evaporator,  and 
the  signal  representing  the  amount  of  demand  for 

20  acceleration  of  the  automobile,  such  as  the  mag- 
nitude  of  force  stepping  on  the  accelerator.  After 
processing  the  two  signals,  an  electric  current  is 
supplied  from  the  electric  circuit  to  electromagnetic 
coil  430  in  response  to  changes  in  the  values  of 

25  the  two  signals.  The  amperage  of  the  electric  cur- 
rent  is  continuously  varied  within  the  range  from 
zero  ampere  to  a  predetermined  maximum  am- 
perage,  for  example,  1  .0  ampere. 

More  precisely,  when  the  heat  load  on  the 
30  evaporator  is  excessively  large,  such  that  the  tem- 

perature  of  air  immediately  before  passing  through 
the  evaporator  is  excessively  high,  and  when  the 
amount  of  demand  for  acceleration  of  the  auto- 
mobile  is  small,  an  electric  current  having  zero 

35  ampere,  i.e.,  no  electric  current,  is  supplied  from 
the  electric  circuit  to  the  electromagnetic  coil  430 
after  the  processing  of  the  two  signals  through  the 
electric  current.  However,  when  the  amount  of  de- 
mand  for  acceleration  of  the  automobile  exceeds  a 

40  predetermined  value,  the  signal  representing  the 
demand  for  acceleration  overrides  the  signal  repre- 
senting  the  heat  load  on  the  evaporator  in  the 
processing  of  the  two  signals  by  the  electric  circuit. 
As  a  result,  an  electric  current  having  the  predeter- 

45  mined  maximum  amperage  is  supplied  from  the 
electric  circuit  to  the  electromagnetic  coil  430  even 
though  the  heat  load  on  the  evaporator  is  exces- 
sively  large.  Furthermore,  when  the  heat  load  on 
the  evaporator  is  excessively  small,  such  as  when 

50  the  temperature  of  air  immediately  before  passing 
through  the  evaporator  is  excessively  low,  an  elec- 
tric  current  having  the  predetermined  maximum 
amperage  is  supplied  from  the  electric  circuit  to 
the  electromagnetic  coil  430  without  regard  to  the 

55  amount  of  demand  for  acceleration  of  the  auto- 
mobile. 

O-ring  seal  element  416  is  disposed  in  annular 
groove  417  formed  in  the  outer  peripheral  surface 

6 
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of  the  bottom  end  portion  of  first  annular  cylindrical 
casing  410,  to  thereby  seal  the  mating  surfaces 
between  the  outer  peripheral  surface  of  first  annular 
cylindrical  casing  410  and  the  inner  peripheral  sur- 
face  of  first  portion  243a  of  cavity  243.  Thus,  first 
portion  243a  of  cavity  243  is  sealingly  insulated 
from  the  ambient  atmosphere  outside  of  the  com- 
pressor. 

First  valve  member  480  is  disposed  in  cylin- 
drical  hollow  space  421a  of  large  diameter  section 
421  of  second  annular  cylindrical  casing  420.  Axial 
hole  480a  is  centrally  formed  in  valve  member  480 
so  as  to  slidably  dispose  second  cylindrical  rod 
481  therethrough.  Second  annular  plate  482  is 
fixedly  disposed  at  a  bottom  end  portion  of  cylin- 
drical  hollow  space  421a  of  large  diameter  section 
421  of  second  annular  cylindrical  casing  420  by 
forcible  insertion.  Axial  hole  482a  is  centrally 
formed  in  annular  plate  482  so  as  to  slidably  dis- 
pose  a  lower  end  portion  of  second  cylindrical  rod 
481.  Diaphragm  483  is  disposed  between  the  bot- 
tom  end  surface  of  second  cylindrical  rod  481  and 
the  top  end  surface  of  circular  disc  plate  484  which 
is  disposed  on  a  top  end  surface  of  first  cylindrical 
rod  460.  An  outer  peripheral  portion  of  diaphragm 
483  is  fixedly  disposed  between  the  bottom  end 
surface  of  large  diameter  section  421  of  second 
annular  cylindrical  casing  420  and  the  top  end 
surface  of  third  annular  plate  485  which  is  sand- 
wiched  by  first  annular  plate  411  and  the  bottom 
end  of  large  diameter  section  421  of  second  an- 
nular  cylindrical  casing  420.  The  top  end  portion  of 
first  cylindrical  rod  460  slidably  penetrates  through 
third  annular  plate  485.  Indent  485a  is  formed  at 
the  top  end  surface  of  third  annular  plate  485  so 
that  annular  ridge  485b  is  formed  at  an  inner  pe- 
ripheral  surface  of  third  annular  plate  485  so  as  to 
receive  circular  disc  plate  484  disposed  on  the  top 
end  surface  of  first  cylindrical  rod  460. 

O-ring  seal  element  486  is  elastically  disposed 
within  annular  cylindrical  hollow  space  487,  which 
is  defined  by  first  and  third  annular  plates  41  1  and 
485,  large  diameter  section  421  of  second  annular 
cylindrical  casing  421  and  first  annular  cylindrical 
casing  410,  so  that  an  invasion  of  the  ambient 
atmosphere  outside  of  the  compressor  into  first 
portion  243a  of  cavity  243  and  cylindrical  hollow 
space  421a  of  large  diameter  section  421  of  sec- 
ond  annular  cylindrical  casing  420  above  dia- 
phragm  483  is  prevented. 

Annular  disc  plate  488  is  fitly  disposed  in  an 
annular  groove  481c  (shown  in  Figures  4-6)  formed 
at  an  outer  peripheral  surface  of  second  cylindrical 
rod  481  at  a  position  above  second  annular  plate 
482.  Second  coil  spring  489  surrounding  second 
cylindrical  rod  481  is  resiliently  disposed  between 
a  top  end  surface  of  annular  disc  plate  488  and  a 
bottom  surface  of  annular  depression  480b  which  is 

formed  at  a  bottom  end  surface  of  first  valve  mem- 
ber  480.  The  restoring  force  of  second  coil  spring 
489  urges  first  valve  member  480  upwardly. 

Small  diameter  section  422  of  second  annular 
5  cylindrical  casing  420  includes  cylindrical  hollow 

space  422a  having  first,  second  and  third  regions 
422b,  422c  and  422d,  respectively  which  thereby 
from  an  axial  bottom  end  thereof.  A  diameter  of 
first  region  422b  is  greater  than  a  diameter  of 

io  second  region  422c  so  that  annular  ridge  422e  is 
formed  at  a  position  which  is  a  boundary  between 
first  and  second  regions  422b  and  422c.  A  diam- 
eter  of  third  region  422d  is  greater  than  the  diam- 
eter  of  second  region  422c  so  that  annular  ridge 

is  422f  is  formed  at  a  position  which  is  a  boundary 
between  second  and  third  regions  422c  and  422d. 

First  region  422b  of  cylindrical  hollow  space 
422a  is  linked  to  the  top  end  of  cylindrical  hollow 
space  421a  at  its  bottom  end.  A  diameter  of  cylin- 

20  drical  hollow  space  421a  is  greater  than  the  diam- 
eter  of  first  region  422b  of  cylindrical  hollow  space 
422a  so  that  annular  ridge  424  is  formed  at  a 
position  which  is  a  boundary  between  cylindrical 
hollow  space  421a  and  first  region  422b  of  cylin- 

25  drical  hollow  space  422a.  Annular  ridge  424  func- 
tions  as  a  first  valve  seat  so  as  to  receive  first  valve 
member  480.  An  upper  end  portion  of  second 
cylindrical  rod  481  is  slidably  disposed  in  the  axial 
direction  within  first  region  422b  of  cylindrical  hol- 

30  low  space  422a.  Third  coil  spring  490  surrounding 
the  upper  end  portion  of  second  cylindrical  rod  481 
is  resiliently  disposed  between  the  top  end  surface 
of  first  valve  member  480  and  the  side  wall  of 
annular  ridge  422e.  The  restoring  force  of  third  coil 

35  spring  490  urges  first  valve  member  480  downwar- 
dly. 

Second  cylindrical  rod  481  includes  annular 
ridge  481b  formed  at  an  outer  peripheral  surface 
thereof  so  as  to  receive  the  top  end  surface  of  an 

40  inner  peripheral  portion  of  first  valve  member  480. 
Second  cylindrical  rod  481  further  includes  axial 
hole  481a  formed  at  the  top  end  surface  thereof.  A 
bottom  end  portion  of  third  cylindrical  rod  491  is 
forcibly  inserted  into  axial  hole  481a  so  that  second 

45  and  third  cylindrical  rods  481  and  491  are  fixedly 
connected  each  other. 

Third  cylindrical  rod  491  includes  large  diam- 
eter  section  491a,  small  diameter  section  491b  and 
truncated  cone  section  491c  which  connects  a  top 

50  end  of  large  diameter  section  491a  to  a  bottom  end 
of  small  diameter  section  491b.  An  upper  half  por- 
tion  of  large  diameter  section  491a  of  third  cylin- 
drical  rod  491  is  fitly  slidably  disposed  in  a  lower 
half  portion  of  second  region  422c  of  cylindrical 

55  hollow  space  422a.  Small  diameter  section  491b  of 
third  cylindrical  rod  491  is  disposed  in  an  upper 
half  portion  of  second  region  422c  of  cylindrical 
hollow  space  422a  so  as  to  define  radial  air  gap 
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422g  between  the  outer  peripheral  surface  of  small 
diameter  section  491b  of  third  cylindrical  rod  491 
and  the  inner  peripheral  surface  of  the  upper  half 
portion  of  second  region  422c  of  cylindrical  hollow 
space  422a.  A  top  end  surface  of  third  cylindrical 
rod  491  in  located  near  annular  ridge  422f,  and 
moves  into  or  away  from  third  region  422d  of 
cylindrical  hollow  space  422a  in  response  to 
changes  in  an  operational  condition  of  capacity 
control  mechanism  400. 

A  ball  element  492  as  a  second  valve  member 
is  loosely  disposed  within  third  region  422d  of 
cylindrical  hollow  space  422a.  Circular  disc  plate 
493  is  fixedly  disposed  at  a  top  end  of  small 
diameter  section  422  of  second  annular  cylindrical 
casing  420.  Axial  hole  493a  is  centrally  formed 
through  circular  disc  plate  493  so  as  to  link  third 
portion  243c  of  cavity  243  to  third  region  422d  of 
cylindrical  hollow  space  422a.  Axial  projection  493b 
axially  downwardly  projecting  from  an  inner  periph- 
eral  end  of  axial  hole  493a  is  formed  at  a  bottom 
end  surface  of  circular  disc  plate  493.  Fourth  coil 
spring  494  surrounding  axial  projection  493b  is 
resiliently  disposed  between  the  bottom  end  sur- 
face  of  circular  disc  plate  493  and  the  upper 
spherical  surface  of  ball  element  492.  The  restoring 
force  of  fourth  coil  spring  494  urges  ball  element 
492  downwardly.  Annular  ridge  422f  functions  as  a 
second  valve  seat  so  as  to  receive  ball  element 
492. 

O-ring  seal  element  425  is  disposed  in  an 
annular  groove  426  formed  at  the  outer  peripheral 
surface  of  large  diameter  section  421  of  second 
annular  cylindrical  casing  420  so  as  to  seal  the 
mating  surfaces  between  the  outer  peripheral  sur- 
face  of  large  diameter  section  421  of  second  an- 
nular  cylindrical  casing  420  and  the  inner  periph- 
eral  surface  of  second  portion  243b  of  cavity  243. 
Thus,  second  portion  243b  of  cavity  243  is  sealin- 
gly  insulated  from  first  portion  243a  of  cavity  243. 

A  plurality  of  first  radial  holes  427  are  formed 
at  a  side  wall  of  large  diameter  section  421  of 
second  annular  cylindrical  casing  420  so  as  to  link 
first  portion  243a  of  cavity  243  to  cylindrical  hollow 
space  421a  of  large  diameter  section  421  of  sec- 
ond  annular  cylindrical  casing  420.  Therefore,  a 
fluid  communication  between  suction  chamber  241 
with  cylindrical  hollow  space  421a  of  large  diam- 
eter  section  421  of  second  annular  cylindrical  cas- 
ing  420  is  obtained  by  conduit  244,  first  portion 
243a  of  cavity  243  and  radial  holes  427. 

A  plurality  of  second  radial  holes  428  are 
formed  at  a  side  wall  of  a  lower  end  portion  of 
small  diameter  section  422  of  second  annular  cylin- 
drical  casing  420  so  as  to  link  second  portion  243b 
of  cavity  243  to  first  region  422b  of  cylindrical 
hollow  space  422a  of  small  diameter  section  422  of 
second  annular  cylindrical  casing  420.  Therefore,  a 

fluid  communication  between  crank  chamber  22 
with  first  region  422b  of  cylindrical  hollow  space 
422a  of  small  diameter  section  422  of  second 
annular  cylindrical  casing  420  is  obtained  by  con- 

5  duit  262,  hole  231,  hole  221,  central  bore  210, 
conduit  212,  hole  256,  conduit  246,  second  portion 
243b  of  cavity  243  and  radial  holes  428. 

A  plurality  of  third  radial  holes  429  are  formed 
at  a  side  wall  of  small  diameter  section  422  of 

io  second  annular  cylindrical  casing  420  at  a  position 
between  radial  holes  428  and  O-ring  seal  element 
423a  so  as  to  link  second  portion  243b  of  cavity 
243  to  radial  air  gap  422g.  Therefore,  a  fluid  com- 
munication  between  crank  chamber  22  with  annular 

is  cylindrical  hollow  space  422g  is  obtained  by  con- 
duit  262,  hole  231,  hole  221,  central  bore  210, 
conduit  212,  hole  256,  conduit  246,  second  portion 
243b  of  cavity  243  and  radial  holes  429. 

Furthermore,  third  region  422d  of  cylindrical 
20  hollow  space  422a  of  small  diameter  section  422  of 

second  annular  cylindrical  casing  420  communi- 
cates  with  discharge  chamber  251  via  conduit  245, 
third  portion  243c  of  cavity  243  and  hole  493a  of 
circular  disc  plate  493. 

25  In  the  above-mentioned  construction  of  capac- 
ity  control  mechanism  400,  second  and  third  coil 
springs  489  and  490  are  selected  so  as  to  continu- 
ously  contact  the  top  end  surface  of  first  valve 
member  480  to  a  side  wall  of  annular  ridge  481b 

30  until  first  valve  member  480  is  received  on  annular 
ridge  424.  As  long  as  the  top  end  surface  of  first 
valve  member  480  is  in  contact  with  the  side  wall 
of  annular  ridge  481b,  second  cylindrical  rod  481, 
first  valve  member  480,  second  coil  spring  489  and 

35  annular  disc  plate  488  are  regarded  as  a  substan- 
tial  one  body.  Therefore,  the  top  end  surface  of  the 
central  region  of  diaphragm  483  is  maintained  in 
contact  with  the  bottom  end  surface  of  second 
cylindrical  rod  481  by  virtue  of  the  restoring  force 

40  of  third  coil  spring  490  until  first  valve  member  480 
is  received  on  annular  ridge  424.  Similarly,  the 
bottom  end  surface  of  the  central  region  of  dia- 
phragm  483  is  maintained  in  contact  with  the  top 
end  surface  of  circular  disc  plate  484  by  virtue  of 

45  the  restoring  force  of  first  coil  spring  470. 
Indent  485a  is  formed  at  the  top  end  surface  of 

third  annular  plate  485  such  that  indent  485a  faces 
the  bottom  end  surface  of  diaphragm  483.  Indent 
485a  is  linked  to  the  ambient  atmosphere  outside 

50  of  the  compressor  via  the  gap  412a  created  be- 
tween  rod  460  and  annular  projection  412,  vacant 
space  450,  and  the  gap  41  4e  created  between 
axial  annular  projection  414a  and  adjusting  screw 
414c.  Thus,  the  bottom  end  surface  of  diaphragm 

55  483  in  in  contact  with  and  thereby  receives  air  at 
atmospheric  pressure. 

Similarly,  cylindrical  hollow  space  421a  of  the 
large  diameter  section  421  of  second  annular  cylin- 

8 
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drical  casing  420  is  linked  to  suction  chamber  241 
via  radial  holes  427,  first  portion  243a  of  cavity  243, 
and  conduit  244.  thus,  the  top  end  surface  of 
diaphragm  483  is  in  contact  with  and  thereby  re- 
ceives  the  refrigerant  at  the  suction  chamber  pres- 
sure  through  a  plurality  of  axial  holes  482b  axially 
formed  through  a  peripheral  portion  of  annular  plate 
482. 

With  reference  to  Figures  4-6,  a  part  of  the 
assembling  process  of  capacity  control  mechanism 
400  is  described  bellow. 

With  reference  to  Figure  4,  second  and  third 
cylindrical  rods  481  and  491  are  temporarily  con- 
nected  each  other  by  slightly  inserting  the  bottom 
end  portion  of  third  cylindrical  rod  491  into  axial 
hole  481a  of  second  cylindrical  rod  481  by  forcible 
insertion.  First  valve  member  480  on  which  second 
coil  spring  489  is  disposed  is  slidably  about  sec- 
ond  cylindrical  rod  481.  With  the  above  construc- 
tion,  in  an  initial  step  of  the  part  of  the  assembling 
process  of  capacity  control  mechanism,  third  cylin- 
drical  rod  491  is  slidably  inserted  into  second  re- 
gion  422c  of  cylindrical  hollow  space  422a  from  the 
lower  side  of  second  region  422c  of  cylindrical 
hollow  space  422a  so  as  to  sufficiently  project 
small  diameter  section  491b  of  third  cylindrical  rod 
491  into  third  region  422d  of  cylindrical  hollow 
space  422a. 

With  reference  to  figure  5,  in  a  next  step  of  the 
part  of  the  assembling  process  of  capacity  control 
mechanism  400,  the  bottom  end  surface  of  first 
valve  member  480  is  pushed  upwardly  by  inserting 
annular  cylindrical  member  500  into  cylindrical  hol- 
low  space  421a  with  simultaneously  projecting  sec- 
ond  cylindrical  rod  481  into  inner  hollow  space  501 
of  annular  cylindrical  member  500  until  first  valve 
member  480  is  received  on  annular  ridge  424.  In 
tills  step,  small  diameter  section  491b  of  third  cy- 
lindrical  rod  491  is  further  projected  into  third  re- 
gion  422d  of  cylindrical  hollow  space  422a.  In 
addition,  the  top  end  surface  of  first  valve  member 
480  is  not  in  contact  with  the  side  wall  of  annular 
ridge  481b  when  first  valve  member  480  is  re- 
ceived  on  annular  ridge  424. 

With  reference  to  Figure  6,  in  a  final  step  of  the 
part  of  the  assembling  process  of  capacity  control 
mechanism  400,  the  top  end  surface  of  small  diam- 
eter  section  491b  of  third  cylindrical  rod  491  is 
pushed  downwardly  through  ball  element  492  by 
inserting  cylindrical  member  600  into  third  region 
422d  of  cylindrical  hollow  space  422a  until  ball 
element  492  is  received  on  annular  ridge  422f 
while  first  valve  member  480  is  upwardly  urged  by 
annular  cylindrical  member  500  with  maintaining  a 
contact  between  first  valve  member  480  and  an- 
nular  ridge  424.  In  this  step,  the  bottom  end  portion 
of  third  cylindrical  rod  491  is  further  forcibly  in- 
serted  into  axial  hole  481a  of  second  cylindrical  rod 

481.  In  addition,  the  top  end  surface  of  first  valve 
member  480  is  in  contact  with  the  side  wall  of 
annular  ridge  481b  when  ball  element  492  is  re- 
ceived  on  annular  ridge  422f. 

5  According  to  the  above-mentioned  part  of  the 
assembling  process  of  capacity  control  mechanism 
400,  capacity  control  mechanism  400  is  construct- 
ed  so  as  to  perform  first  valve  member  480  and 
ball  element  492  as  follows  during  operation  of 

io  capacity  control  mechanism  400.  With  reference  to 
Figure  7,  when  second  cylindrical  rod  481  is  lo- 
cated  at  the  position  "B",  both  first  valve  member 
480  and  ball  element  492  are  received  on  annular 
ridges  424  and  422f,  respectively.  When  second 

is  cylindrical  rod  481  is  located  below  the  position 
"B",  first  valve  member  480  continuously  moves 
away  from  annular  ridge  424  with  the  various  open- 
ing  amounts  while  ball  element  491  is  continuously 
received  on  annular  ridge  422f.  When  second  cy- 

20  lindrical  rod  481  is  located  above  the  position  "B", 
first  valve  member  480  is  continuously  received  on 
annular  ridge  424  while  ball  element  492  continu- 
ously  moves  away  from  annular  ridge  422f  with  the 
various  opening  amounts. 

25  During  operation  of  compressor  10,  drive  shaft 
26  is  rotated  by  the  engine  of  the  automobile 
through  electromagnetic  clutch  300.  Cam  rotor  40 
is  rotated  with  drive  shaft  26,  thereby  rotating  slant 
plate  50  as  well,  which  in  turn  causes  wobble  plate 

30  60  to  nutate.  The  nutational  motion  of  wobble  plate 
60  then  reciprocates  pistons  71  out  of  phase  in 
their  respective  cylinders  70.  As  pistons  71  are 
reciprocated,  refrigerant  gas  is  introduced  into  suc- 
tion  chamber  241  through  inlet  portion  241a,  flows 

35  into  each  cylinder  70  through  suction  ports  242, 
and  is  then  compressed.  The  compressed  refriger- 
ant  gas  is  then  discharged  to  discharge  chamber 
251  from  each  cylinder  70  through  discharge  ports 
252,  and  continues  therefrom  into  the  cooling  cir- 

40  cuit  through  outlet  portion  251a. 
The  capacity  of  compressor  10  is  adjusted  in 

order  to  maintain  a  constant  pressure  in  suction 
chamber  241,  irrespective  of  the  changes  in  the 
heat  load  on  the  evaporator  or  the  rotating  speed  of 

45  the  compressor.  The  capacity  of  the  compressor  is 
adjusted  by  changing  the  angle  of  the  slant  plate, 
which  is  dependent  upon  the  crank  chamber  pres- 
sure,  or  more  precisely,  which  is  dependent  upon 
the  differential  between  the  crank  chamber  and  the 

50  suction  chamber  pressures.  During  the  operation  of 
compressor  10,  the  pressure  of  the  crank  chamber 
increases  due  to  blow-by  gas  flowing  past  pistons 
71  as  they  reciprocate  in  cylinders  70.  As  the  crank 
chamber  pressure  increases  relative  to  the  suction 

55  chamber  pressure,  the  slant  angle  of  slant  plate  50 
as  well  as  the  slant  angle  of  wobble  plate  60 
decreases,  thereby  decreasing  the  capacity  of  the 
compressor.  Likewise,  a  decrease  in  the  crank 
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chamber  pressure  relative  to  the  suction  chamber 
pressure  causes  an  increases  in  the  angle  of  slant 
plate  50  and  wobble  plate  60,  and  thus  an  increase 
in  the  capacity  of  the  compressor. 

The  operation  of  capacity  control  mechanism 
400  of  compressor  10  in  accordance  with  one 
embodiment  of  the  present  invention  is  carried  out 
in  the  following  manner. 

With  reference  to  Figures  1,3,  7  and  8,  when 
the  suction  chamber  pressure  is  controlled  to  be 
maintained  at,  for  example,  2.0  kg/cm2  G  by  con- 
tinuously  supplying  an  electric  current  having  0.5  A 
from  the  electric  circuit  to  the  electromagnetic  coil 
430,  second  cylindrical  rod  481  upwardly  and 
downwardly  moves  frequently  with  a  slight  amount 
at  slightly  below  the  position  "B"  in  response  to  the 
slight  changes  in  the  heat  load  on  the  evaporator, 
i.e.,  the  slight  changes  in  the  suction  chamber 
pressure  which  acts  on  the  top  end  surface  of 
diaphragm  483  while  ball  element  492  is  continu- 
ously  received  on  annular  ridge  422f  so  as  to 
continuously  block  in  fluid  communication  between 
the  crank  and  discharge  chambers  22  and  251. 
That  is,  first  valve  member  480  continuously  moves 
away  from  annular  ridge  424  with  frequently  and 
slightly  changing  its  opening  amount  while  ball 
element  492  is  continuously  received  on  annular 
ridge  422f  so  as  to  continuously  block  in  fluid 
communication  between  the  crank  and  discharge 
chambers  22  and  251.  Accordingly,  at  this  com- 
pressor  operational  stage,  the  suction  chamber 
pressure  is  controlled  to  be  maintained  at  2.0 
kg/cm2  G  by  virtue  of  the  performance  of  only  first 
valve  member  480. 

At  the  above-mentioned  compressor  operation- 
al  stage,  when  the  demand  for  acceleration  of  the 
automobile  exceeds  the  predetermined  value,  an 
electric  current  having  the  predetermined  maxi- 
mum  amperage,  i.e.,  1.0  A  is  supplied  from  the 
electric  circuit  to  electromagnetic  coil  430.  There- 
fore,  the  amperage  of  the  electric  current  supplied 
from  the  electric  circuit  to  electromagnetic  coil  430 
is  suddenly  increased  from  0.5  A  to  1.0  A  with  a 
large  amount.  Accordingly,  the  electromagnetic 
force  which  tends  to  move  first  cylindrical  rod  460 
upwardly  is  also  increased  with  a  large  amount  so 
that  the  upward  force  acting  on  diaphragm  483 
excessively  overcomes  the  downward  force  acting 
on  diaphragm  483.  Therefore,  second  and  third 
cylindrical  rods  481  and  491  move  upwardly,  and 
first  valve  member  480  is  received  on  annular  ridge 
424  with  maintaining  the  contact  between  the  top 
end  surface  of  first  valve  member  480  and  the  side 
wall  of  annular  ridge  481b.  Furthermore,  as  soon  as 
the  side  wall  of  annular  ridge  481b  begins  to  move 
away  from  the  top  end  surface  of  first  valve  mem- 
ber  480  while  first  valve  member  480  is  received 
on  annular  ridge  424,  the  restoring  force  of  third 

coil  spring  490  downwardly  acting  on  diaphragm 
483  becomes  ineffectual  while  the  restoring  force 
of  second  coil  spring  489  also  downwardly  acting 
on  diaphragm  483  becomes  effectual. 

5  At  the  time  immediately  after  first  valve  mem- 
ber  480  is  received  on  annular  ridge  424,  the  crank 
chamber  pressure  slightly  increases  due  to  the 
block  in  fluid  communication  between  crank  and 
suction  chambers  22  and  241  .  However,  a  value  of 

io  the  crank  chamber  pressure  relative  to  the  suction 
chamber  pressure  is  still  insufficient  to  charge  the 
slant  angle  of  slant  plate  50  and  wobble  plate  60 
with  respect  to  the  plane  perpendicular  to  the  lon- 
gitudinal  axis  of  drive  shaft  26  to  the  smaller  side. 

is  Therefore,  the  slant  angle  of  slant  plate  50  and 
wobble  plate  60  is  still  maintained  at  the  position  at 
the  time  immediately  before  first  valve  member 
480  is  received  on  annular  ridge  424  so  that  the 
suction  chamber  pressure  is  still  maintained  at  the 

20  value  at  the  time  immediately  before  first  valve 
member  480  is  received  on  annular  ridge  424. 

Accordingly,  the  resultant  of  the  atmospheric 
pressure  force  upwardly  acting  on  diaphragm  483, 
the  restoring  force  of  first  coil  spring  470  and  the 

25  electromagnetic  force  induced  by  electromagnetic 
coil  430  overcomes  the  resultant  of  the  suction 
chamber  pressure  force  downwardly  acting  on  dia- 
phragm  483,  the  restoring  force  of  second  coil 
spring  489,  the  restoring  force  of  fourth  coil  spring 

30  494  and  the  discharge  chamber  pressure  force 
downwardly  acting  on  the  effective  pressure  receiv- 
ing  surface  of  ball  element  492.  As  a  result,  second 
and  third  cylindrical  rods  481  and  491  further  move 
upwardly  with  disengaging  the  side  wall  of  annular 

35  ridge  481b  from  the  top  end  surface  of  first  valve 
member  480  white  first  valve  member  480  in  re- 
ceived  on  annular  ridge  424.  That  is,  second  cylin- 
drical  rod  481  moves  upwardly  so  as  to  locate  at  a 
position  which  is  higher  than  position  "B".  There- 

40  fore,  ball  element  492  moves  away  from  annular 
ridge  422f  so  as  to  communicate  the  fluid  commu- 
nication  between  discharge  and  crank  chambers 
251  and  22  while  first  valve  member  480  is  re- 
ceived  on  annular  ridge  424  so  as  to  block  in  fluid 

45  communication  between  crank  and  suction  cham- 
bers  22  and  241  . 

Accordingly,  a  large  amount  of  the  refrigerant 
gas  in  discharge  chamber  251  instantly  flows  into 
crank  chamber  22  so  that  the  crank  chamber  pres- 

50  sure  is  instantly  increased  with  a  large  amount, 
thereby  instantly  decreasing  the  slant  angle  of  slant 
plate  50  and  wobble  plate  60  to  the  minimum 
value;  and  therefore,  compressor  10  operates  at  a 
minimum  capacity  displacement.  This  effectively 

55  reduces  the  energy  consumption  by  the  compres- 
sor,  the  driving  force  which  derived  from  the  auto- 
mobile  engine,  and  thereby  effectively  assists  in 
providing  the  acceleration  that  is  demand. 
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With  the  lapse  of  time  of  operation  of  compres- 
sor  10  with  the  minimum  capacity  displacement, 
the  suction  chamber  pressure  gradually  increases 
and  thereby  the  resultant  downwardly  acting  on 
diaphragm  483  gradually  increases  relative  to  the 
resultant  upwardly  acting  on  diaphragm  483;  and 
accordingly,  second  and  third  cylindrical  rods  481 
and  491  gradually  move  downwardly  and  ball  ele- 
ment  492  as  well.  When  the  suction  chamber  pres- 
sure  rises  at  4.0  kg/cm2  G,  ball  element  492  is 
received  on  annular  ridge  422f  so  as  to  block  in 
fluid  communication  between  crank  and  discharge 
chambers  22  and  251.  And  thereafter,  the  suction 
chamber  pressure  is  continuously  controlled  at  4.0 
kg/cm2  G  by  virtue  of  the  performance  of  only  first 
valve  member  480  by  continuously  supplying  an 
electric  currant  having  1.0  A  from  the  electric  cir- 
cuit  to  the  electromagnetic  coil  430. 

In  the  above-mentioned  compressor  operation- 
al  stage,  when  the  resultant  of  the  crank  chamber 
pressure  force  downwardly  acting  on  the  top  end 
effective  pressure  receiving  surface  of  first  valve 
member  480  and  the  restoring  force  of  third  coil 
spring  490  exceeds  the  resultant  of  the  suction 
chamber  pressure  force  upwardly  acting  on  the 
bottom  end  effective  pressure  receiving  surface  of 
first  valve  member  480  and  the  restoring  force  of 
second  coil  spring  489,  first  valve  member  480 
downwardly  moves  with  fitly  sliding  along  second 
cylindrical  rod  481  so  as  to  create  an  annular  air 
gap  between  first  valve  member  480  and  annular 
ridge  424  so  that  the  refrigerant  gas  in  crank  cham- 
ber  22  can  flow  into  suction  chamber  241  past  the 
above  annular  air  gap.  Accordingly,  the  expressive 
pressure  differential  between  the  crank  chamber  22 
end  the  suction  chamber  241  due  to  the  excessive 
conduction  of  the  refrigerant  gas  from  discharge 
chamber  251  to  crank  chamber  22,  and  thereby 
generating  a  force  excessively  urging  wobble  plate 
60  rearwardly  is  effectively  eliminated.  Therefore, 
the  excessive  rearward  movement  of  wobble  plate 
60,  and  thereby  results  in  excessive  friction  be- 
tween  the  rear  end  surface  of  annular  projection  65 
of  wobble  plate  60  and  the  rear  end  surface  of 
drive  shaft  26  and  a  front  end  surface  of  spacer 
230  disposed  in  central  bore  210  can  be  effectively 
prevented.  Accordingly,  first  valve  member  480  fur- 
ther  functions  as  a  safety  valve  device  when  ball 
element  492  moves  away  from  annular  ridge  422f. 
Therefore,  it  is  not  required  to  form  an  additional 
passageway  within  which  the  safety  valve  device  is 
disposed. 

Furthermore,  at  any  time  when  an  amperage  of 
an  electric  current  is  changed  to  the  smaller  value 
side  at  a  situation  where  the  suction  chamber  pres- 
sure  is  continuously  controlled  at  any  constant  val- 
ue,  the  resultant  downwardly  acting  on  diaphragm 
483  is  always  changed  to  be  superior  to  the  resul- 

tant  upwardly  acting  on  diaphragm  483  so  that  ball 
element  492  is  always  maintained  to  be  received 
on  annular  ridge  422f  so  as  to  block  in  fluid  com- 
munication  between  crank  and  discharge  chambers 

5  22  and  251  . 
As  described  above,  at  only  time  when  an 

amperage  of  an  electric  current  is  changed  to  the 
greater  value  side  at  a  situation  where  the  suction 
chamber  pressure  is  continuously  controlled  at  any 

io  constant  value,  the  resultant  upwardly  acting  on 
diaphragm  483  is  changed  to  be  superior  to  the 
resultant  downwardly  acting  on  diaphragm  483  so 
that  ball  element  492  moves  away  from  annular 
ridge  422f  so  as  to  communicate  in  fluid  commu- 

15  nication  between  crank  and  discharge  chambers  22 
and  251.  In  other  word,  ball  element  492  only 
performs  to  communicate  in  fluid  communication 
between  crank  and  discharge  chambers  22  and 
251  when  the  control  point  of  the  suction  chamber 

20  pressure  is  required  to  be  changed  to  the  greater 
value  side. 

Furthermore,  since  first  valve  member  480  and 
ball  element  492  do  not  simultaneously  move  away 
from  the  respective  annular  ridge  424  and  422f,  a 

25  path  linking  crank  chamber  22  and  second  portion 
243b  of  cylindrical  cavity  243  forms  a  part  of  both 
the  path  linking  crank  and  discharge  chambers  22 
and  251,  and  the  path  linking  crank  and  suction 
chambers  22  and  241  . 

30  Moreover,  in  the  embodiment  of  the  present 
invention,  diaphragm  483  is  used  as  a  pressure 
sensing  device  for  sensing  pressure  in  suction 
chamber  241  ,  however,  other  pressure  sensing  de- 
vices,  such  as  a  bellows  may  be  used  in  the 

35  present  invention. 

Claims 

1.  A  slant  plate  type  refrigerant  compressor  hav- 
40  ing  a  compressor  housing  enclosing  a  crank 

chamber,  a  suction  chamber  and  a  discharge 
chamber  therein,  said  compressor  housing 
comprising  a  cylinder  block  having  a  plurality 
of  cylinders  formed  therethrough,  a  piston 

45  slidably  fitted  within  each  of  said  cylinders, 
drive  means  coupled  to  said  pistons  for  recip- 
rocating  said  pistons  within  said  cylinders,  said 
drive  means  including  a  drive  shaft  rotatably 
supported  in  said  housing  and  coupling  means 

50  for  drivingly  coupling  said  drive  shaft  to  said 
pistons  such  that  rotary  motion  of  said  drive 
shaft  is  converted  into  reciprocating  motion  of 
said  pistons,  said  coupling  means  including  a 
slant  plate  having  a  surface  disposed  at  an 

55  adjustable  inclined  angle  relative  to  a  plane 
perpendicular  to  said  drive  shaft,  the  slant  an- 
gle  changing  in  response  to  a  change  in  pres- 
sure  in  said  crank  chamber  relative  to  pressure 
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in  said  suction  chamber  to  change  the  capacity 
of  said  compressor,  a  first  communication  path 
linking  said  crank  chamber  with  said  suction 
chamber,  a  first  valve  control  mechanism  dis- 
posed  within  said  first  communication  path,  5 
said  first  valve  control  mechanism  controlling 
communication  of  said  first  communication 
path  in  response  to  changes  in  pressure  in 
said  suction  chamber,  a  second  communica- 
tion  path  linking  said  crank  chamber  with  said  10 
discharge  chamber,  a  second  valve  control 
mechanism  disposed  within  said  second  com- 
munication  path,  said  second  valve  control 
mechanism  responding  to  an  external  signal 
and  opening  said  second  communication  path  is 
to  increase  the  pressure  in  said  crank  chamber 
to  thereby  reduce  the  capacity  of  the  compres- 
sor,  characterised  by 

communication  of  said  first  communication 
path  being  continuously  controlled  by  said  first  20 
valve  control  mechanism  so  as  to  maintain 
pressure  in  said  suction  chamber  at  a  pre- 
determined  constant  value  as  long  as  said 
second  communication  path  is  closed,  said 
second  communication  path  being  continuous-  25 
ly  opened  as  long  as  said  first  communication 
path  is  closed. 

The  slant  plate  type  refrigerant  compressor  of 
claim  1,  said  first  valve  control  mechanism  30 
including  a  first  valve  member,  said  first  com- 
munication  path  including  a  first  valve  seat 
formed  at  one  portion  thereof,  said  second 
valve  control  mechanism  including  a  second 
valve  member,  said  second  communication  35 
path  including  a  second  valve  seat  formed  at 
one  portion  thereof,  communication  of  said  first 
communication  path  being  continuously  con- 
trolled  by  said  first  valve  control  mechanism  so 
as  to  maintain  pressure  in  said  suction  cham-  40 
ber  at  a  predetermined  constant  value  as  long 
as  said  second  valve  member  is  received  on 
said  second  valve  seat,  said  second  valve 
member  continuously  moving  away  from  said 
second  valve  seat  as  long  as  said  first  valve  45 
member  is  received  on  said  first  valve  seat. 

The  slant  plate  type  refrigerant  compressor  of 
claim  1  wherein  said  first  communication  path 
is  forcibly  opened  when  the  pressure  differ-  so 
ence  between  the  crank  chamber  and  the  suc- 
tion  chamber  exceeds  a  predetermined  value. 

The  slant  plate  type  refrigerant  compressor  of 
claim  2  wherein  said  first  valve  member  is  55 
forcibly  moved  away  from  said  first  valve  seat 
so  as  to  open  said  first  communication  path 
when  the  pressure  difference  between  the 

crank  chamber  and  the  suction  chamber  ex- 
ceeds  a  predetermined  value. 

5.  A  slant  plate  type  refrigerant  compressor  hav- 
ing  a  compressor  housing  enclosing  a  crank 
chamber,  a  suction  chamber  and  a  discharge 
chamber  therein,  said  compressor  housing 
comprising  a  cylinder  block  having  a  plurality 
of  cylinders  formed  therethrough,  a  piston 
slidably  fitted  within  each  of  said  cylinders, 
drive  means  coupled  to  said  pistons  for  recip- 
rocating  said  pistons  within  acid  cylinders,  said 
drive  means  including  a  drive  shaft  rotatably 
supported  in  said  housing  and  coupling  means 
for  drivingly  coupling  said  drive  shaft  to  said 
pistons  such  that  rotary  motion  of  said  drive 
shaft  is  converted  into  reciprocating  motion  of 
said  pistons,  said  coupling  means  including  a 
slant  plate  having  a  surface  disposed  at  an 
adjustable  inclined  angle  relative  to  a  plane 
perpendicular  to  said  drive  shaft,  the  slant  an- 
gle  changing  in  response  to  a  change  in  pres- 
sure  in  said  crank  chamber  relative  to  pressure 
in  said  suction  chamber  to  change  the  capacity 
of  said  compressor,  a  first  communication  path 
linking  said  crank  chamber  with  said  suction 
chamber,  a  first  valve  control  mechanism  dis- 
posed  within  said  first  communication  path, 
said  first  valve  control  mechanism  controlling 
communication  of  said  first  communication 
path  in  response  to  changes  in  pressure  in 
said  suction  chamber,  a  second  communica- 
tion  path  linking  said  crank  chamber  with  said 
discharge  chamber,  a  second  valve  control 
mechanism  disposed  within  said  second  com- 
munication  path,  said  second  valve  control 
mechanism  responding  to  an  external  signal 
and  opening  said  second  communication  path 
to  increase  the  pressure  in  said  crank  chamber 
to  thereby  reduce  the  capacity  of  the  compres- 
sor,  characterised  by 

said  first  and  second  valve  control  mecha- 
nism  functioning  independently  of  each  other 
so  an  not  to  open  said  first  and  second  com- 
munication  paths  simultaneously. 

Patentanspruche 

1.  Schiefscheibenkuhlkompressor  mit  einem 
Kompressorgehause,  das  eine  Kurbelkammer, 
eine  Ansaugkammer  und  eine  AbfluBkammer 
darin  einschlieBt,  wobei  das  Kompressorgehau- 
se  einen  Zylinderblock  mit  einer  Mehrzahl  von 
dadurch  gebildeten  Zylindern  aufweist,  ein  Kol- 
ben  verschiebbar  in  jeden  der  Zylinder  einge- 
pafit  ist,  Antriebsmittel  mit  den  Kolben  zum 
Hin-  und  Herbewegen  der  Kolben  innerhalb  der 
Zylinder  verbunden  ist,  das  Antriebsmittel  eine 
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drehbar  in  dem  Gehause  gelagerte  Antriebs- 
welle  und  Verbindungsmittel  zum  antreibenden 
Verbinden  der  Antriebswelle  mit  den  Kolben 
derart  aufweist,  dal3  Rotationsbewegung  der 
Antriebswelle  in  Hin-  und  Herbewegung  der 
Kolben  umgewandelt  wird,  das  Verbindungs- 
mittel  eine  Schiefscheibe  mit  einer  Oberflache 
aufweist,  die  mit  einem  einstellbaren  Nei- 
gungswinkel  relativ  zu  einer  Ebene  senkrecht 
zu  der  Antriebswelle  vorgesehen  ist,  der  Nei- 
gungswinkel  sich  als  Reaktion  auf  eine  Druck- 
anderung  in  der  Kurbelkammer  relativ  zu  dem 
Druck  in  der  Ansaugkammer  zum  Andern  der 
Kapazitat  des  Kompressors  andert,  ein  erster 
Verbindungsweg  die  Kurbelkammer  mit  der 
Ansaugkammer  verbindet,  ein  erster  Ventil- 
steuermechanismus  innerhalb  des  ersten  Ver- 
bindungsweges  vorgesehen  ist,  der  erste  Ven- 
tilsteuermechanismus  die  Verbindung  des  er- 
sten  Verbindungsweges  als  Reaktion  auf  Ande- 
rungen  in  dem  Druck  in  der  Ansaugkammer 
steuert,  ein  zweiter  Verbindungsweg  die  Kur- 
belkammer  mit  der  AbfluBkammer  verbindet, 
ein  zweiter  Ventilsteuermechanismus  innerhalb 
des  zweiten  Verbindungsweges  vorgesehen 
ist,  der  zweite  Ventilsteuermechanismus  auf 
ein  externes  Signal  reagiert  und  den  zweiten 
Verbindungsweg  zum  Erhohen  des  Druckes  in 
der  Kurbelkammer  offnet,  wodurch  die  Kapazi- 
tat  des  Kompressors  verringert  wird, 
dadurch  gekennzeichnet,  dal3  die  Verbindung 
des  ersten  Verbindungsweges  durch  den  er- 
sten  Ventilsteuermechanismus  kontinuierlich  so 
gesteuert  wird,  dal3  der  Druck  in  der  Ansaug- 
kammer  so  lange  an  einem  vorbestimmten 
Wert  gehalten  wird,  wie  der  zweite  Verbin- 
dungsweg  geschlossen  ist,  wobei  der  zweite 
Verbindungsweg  so  lange  kontinuierlich  geoff- 
net  wird,  wie  der  erste  Verbindungsweg  ge- 
schlossen  ist. 

2.  Schiefscheibenkuhlkompressor  nach  Anspruch 
1  ,  bei  dem  der  erste  Ventilsteuermechanismus 
ein  erstes  Ventilteil  aufweist,  der  erste  Verbin- 
dungsweg  einen  ersten  Ventilsitz  aufweist,  der 
an  einem  Abschnitt  davon  gebildet  ist,  der 
zweite  Ventilsteuermechanismus  ein  zweites 
Ventilteil  aufweist,  der  zweite  Verbindungsweg 
einen  zweiten  Ventilsitz  aufweist,  der  an  einem 
Abschnitt  davon  gebildet  ist,  die  Verbindung 
des  ersten  Verbindungsweges  kontinuierlich 
durch  den  ersten  Ventilsteuermechanismus  so 
gesteuert  wird,  dal3  der  Druck  in  der  Ansaug- 
kammer  an  einem  vorbestimmten  konstanten 
Wert  so  lange  gehalten  wird,  wie  das  zweite 
Ventilteil  auf  dem  zweiten  Ventilsitz  aufgenom- 
men  wird,  das  zweite  Ventilteil  kontinuierlich 
von  dem  zweiten  Ventilsitz  so  lange  wegbe- 

wegt  ist,  wie  das  erste  Ventilteil  auf  dem  er- 
sten  Ventilsitz  aufgenommen  ist. 

3.  Schiefscheibenkuhlkompressor  nach  Anspruch 
5  1  ,  bei  dem  der  erste  Verbindungsweg  zwangs- 

weise  geoffnet  wird,  wenn  der  Druckunter- 
schied  zwischen  der  Kurbelkammer  und  der 
Ansaugkammer  einen  vorbestimmten  Wert 
uberschreitet. 

10 
4.  Schiefscheibenkuhlkompressor  nach  Anspruch 

2,  bei  dem  das  erste  Ventilteil  zwangsweise 
von  dem  ersten  Ventilsitz  so  wegbewegt  wird, 
dal3  er  der  erste  Verbindungsweg  geoffnet 

is  wird,  wenn  der  Druckunterschied  zwischen  der 
Kurbelkammer  und  der  Ansaugkammer  einen 
vorbestimmten  Wert  uberschreitet. 

5.  Schiefscheibenkuhlkompressor  mit  einem 
20  Kompressorgehause,  das  eine  Kurbelkammer, 

eine  Ansaugkammer  und  eine  AbfluBkammer 
darin  einschlieBt,  wobei  das  Kompressorgehau- 
se  einen  Zylinderblock  mit  einer  Mehrzahl  von 
dadurch  gebildeten  Zylindern  aufweist,  ein  Kol- 

25  ben  verschiebbar  in  jeden  der  Zylinder  einge- 
pafit  ist,  Antriebsmittel  mit  den  Kolben  zum 
Hin-  und  Herbewegen  der  Kolben  innerhalb  der 
Zylinder  verbunden  ist,  das  Antriebsmittel  eine 
drehbar  in  dem  Gehause  gelagerte  Antriebs- 

30  welle  und  Verbindungsmittel  zum  antreibenden 
Verbinden  der  Antriebswelle  mit  den  Kolben 
derart  aufweist,  dal3  die  Rotationsbewegung 
der  Antriebswelle  in  Hin-  und  Herbewegung 
der  Kolben  umgewandelt  wird,  das  Verbin- 

35  dungsmittel  eine  Schiefscheibe  mit  einer  Ober- 
flache  aufweist,  die  mit  einem  einstellbaren 
Neigungswinkel  zu  einer  Ebene  senkrecht  zu 
der  Antriebswelle  vorgesehen  ist,  der  Nei- 
gungswinkel  sich  als  Reaktion  auf  dem  Druck 

40  in  der  Kurbelkammer  relativ  zu  dem  Druck  in 
der  Ansaugkammer  zum  Andern  der  Kapazitat 
des  Kompressors  andert,  ein  erster  Verbin- 
dungsweg  die  Kurbelkammer  mit  der  Ansaug- 
kammer  verbindet,  ein  erster  Ventilsteuerme- 

45  chanismus  innerhalb  des  ersten  Verbindungs- 
weges  vorgesehen  ist,  der  erste  Ventilsteuer- 
mechanismus  die  Verbindung  des  ersten  Ver- 
bindungsweges  als  Reaktion  auf  Anderungen 
in  dem  Druck  in  der  Ansaugkammer  steuert, 

50  ein  zweiter  Verbindungsweg  die  Kurbelkammer 
mit  der  AbfluBkammer  verbindet,  ein  zweiter 
Ventilsteuermechanismus  innerhalb  des  zwei- 
ten  Verbindungsweges  vorgesehen  ist,  der 
zweite  Ventilsteuermechanismus  auf  ein  exter- 

55  nes  Signal  reagiert  und  den  zweiten  Verbin- 
dungsweg  zum  Erhohen  des  Druckes  in  der 
Kurbelkammer  offnet,  wodurch  die  Kapazitat 
des  Kompressors  verringert  wird, 
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dadurch  gekennzeichnet,  dal3  der  erste  und 
zweite  Ventilsteuermechanismus  unabhangig 
voneinander  so  funktionieren,  dal3  nicht  der 
erste  und  der  zweite  Verbindungsweg  gleich- 
zeitig  geoffnet  werden. 

Revendicatlons 

1.  Compresseur  de  refrigerant  de  type  a  plateau 
en  biais,  comportant  un  carter  de  compresseur 
enfermant  dans  celui-ci  une  chambre  de  mani- 
velle,  une  chambre  d'aspiration  et  une  cham- 
bre  de  decharge,  ce  carter  de  compresseur 
comprenant  un  bloc  de  cylindres  muni  d'une 
pluralite  de  cylindres  formes  dans  celui-ci,  un 
piston  monte  en  glissement  a  I'interieur  de 
chacun  des  cylindres,  des  moyens  d'entraTne- 
ment  couples  aux  pistons  pour  faire  aller  et 
venir  ces  pistons  a  I'interieur  des  cylindres, 
ces  moyens  d'entraTnement  comprenant  un  ar- 
bre  d'entraTnement  monte  en  rotation  dans  le 
carter  et  des  moyens  d'accouplement  destines 
a  assurer  I'accouplement  d'entraTnement  de 
I'arbre  d'entraTnement  avec  les  pistons  de  fa- 
gon  que  le  mouvement  de  rotation  de  I'arbre 
d'entraTnement  soit  transforme  en  un  mouve- 
ment  de  va-et-vient  des  pistons,  ces  moyens 
d'accouplement  comprenant  un  plateau  en 
biais  presentant  une  surface  disposee  sous  un 
angle  d'inclinaison  reglable  par  rapport  a  un 
plan  perpendiculaire  a  I'arbre  d'entraTnement, 
Tangle  d'inclinaison  changeant  en  reponse  a 
une  variation  de  la  pression  dans  la  chambre 
de  manivelle  par  rapport  a  la  pression  dans  la 
chambre  d'aspiration,  de  maniere  a  modifier  la 
capacite  du  compresseur,  un  premier  chemin 
de  communication  reliant  la  chambre  de  mani- 
velle  a  la  chambre  d'aspiration,  un  premier 
mecanisme  de  commande  a  soupape  monte 
dans  le  premier  chemin  de  communication,  ce 
premier  mecanisme  de  commande  a  soupape 
commandant  la  communication  du  premier 
chemin  de  communication  en  reponse  a  des 
variations  de  la  pression  dans  la  chambre  d'as- 
piration,  un  second  chemin  de  communication 
reliant  la  chambre  de  manivelle  a  la  chambre 
de  decharge,  un  second  mecanisme  de  com- 
mande  a  soupape  monte  dans  le  second  che- 
min  de  communication,  ce  second  mecanisme 
de  commande  a  soupape  repondant  a  un  si- 
gnal  exterieur  et  ouvrant  le  second  chemin  de 
communication  pour  augmenter  la  pression 
dans  la  chambre  de  manivelle,  de  maniere  a 
reduire  ainsi  la  capacite  du  compresseur  ;  ca- 
racterise  en  ce  que  la  communication  du  pre- 
mier  chemin  de  communication  est  comman- 
dee  en  permanence  par  le  premier  mecanisme 
de  commande  a  soupape  de  maniere  a  main- 

tenir  la  pression  dans  la  chambre  d'aspiration 
a  une  valeur  constante  predeterminee  tant  que 
le  second  chemin  de  communication  est  fer- 
me,  ce  second  chemin  de  communication 

5  etant  ouvert  en  permanence  tant  que  le  pre- 
mier  chemin  de  communication  est  ferme. 

2.  Compresseur  de  refrigerant  de  type  a  plateau 
en  biais  selon  la  revendication  1,  caracterise 

io  en  ce  que  le  premier  mecanisme  de  comman- 
de  a  soupape  comprend  un  premier  element 
de  soupape,  le  premier  chemin  de  communi- 
cation  comprend  un  premier  siege  de  soupape 
forme  dans  une  partie  de  celui-ci,  le  second 

is  mecanisme  de  commande  a  soupape  com- 
prend  un  second  element  de  soupape,  le  se- 
cond  chemin  de  communication  comprend  un 
second  siege  de  soupape  forme  dans  une 
partie  de  celui-ci,  la  communication  du  premier 

20  chemin  de  communication  etant  commandee 
en  permanence  par  le  premier  mecanisme  de 
commande  a  soupape  de  maniere  a  maintenir 
la  pression  dans  la  chambre  d'aspiration  a  une 
valeur  constante  predeterminee  tant  que  le  se- 

25  cond  element  de  soupape  est  loge  sur  le  se- 
cond  siege  de  soupape,  et  le  second  element 
de  soupape  s'ecartant  de  fagon  continue  du 
second  siege  de  soupape  tant  que  le  premier 
element  de  soupape  est  loge  sur  le  premier 

30  siege  de  soupape. 

3.  Compresseur  de  refrigerant  de  type  a  plateau 
en  biais  selon  la  revendication  1,  caracterise 
en  ce  que  le  premier  chemin  de  communica- 

35  tion  est  ouvert  de  force  lorsque  la  difference 
de  pression  entre  la  chambre  de  manivelle  et 
la  chambre  d'aspiration  depasse  une  valeur 
predeterminee. 

40  4.  Compresseur  de  refrigerant  de  type  a  plateau 
en  biais  selon  la  revendication  2,  caracterise 
en  ce  que  le  premier  element  de  soupape  est 
ecarte  de  force  du  premier  siege  de  soupape, 
de  maniere  a  ouvrir  le  premier  chemin  de 

45  communication,  lorsque  la  difference  de  pres- 
sion  entre  la  chambre  de  manivelle  et  la  cham- 
bre  d'aspiration  depasse  une  valeur  predeter- 
minee. 

50  5.  Compresseur  de  refrigerant  de  type  a  plateau 
en  biais,  comprenant  un  carter  de  compres- 
seur  enfermant  dans  celui-ci  une  chambre  de 
manivelle,  une  chambre  d'aspiration  et  une 
chambre  de  decharge,  ce  carter  de  compres- 

55  seur  comprenant  un  bloc  de  cylindres  muni 
d'une  pluralite  de  cylindres  formes  dans  celui- 
ci,  un  piston  monte  en  glissement  a  I'interieur 
de  chacun  des  cylindres,  des  moyens  d'entraT- 
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nement  couples  aux  pistons  pour  faire  aller  et 
venir  ces  pistons  a  I'interieur  des  cylindres, 
ces  moyens  d'entraTnement  comprenant  un  ar- 
bre  d'entraTnement  monte  en  rotation  dans  le 
carter  et  des  moyens  d'accouplement  destines  5 
a  effectuer  I'accouplement  d'entraTnement  en- 
tre  I'arbre  d'entraTnement  et  les  pistons  de 
fagon  que  le  mouvement  de  rotation  de  I'arbre 
d'entraTnement  soit  transforme  en  un  mouve- 
ment  de  va-et-vient  des  pistons,  ces  moyens  10 
d'accouplement  comprenant  un  plateau  en 
biais  presentant  une  surface  disposee  sous  un 
angle  d'inclinaison  reglable  par  rapport  a  un 
plan  perpendiculaire  a  I'arbre  d'entraTnement, 
Tangle  d'inclinaison  changeant  en  reponse  a  is 
une  variation  de  la  pression  dans  la  chambre 
de  manivelle  par  rapport  a  la  pression  dans  la 
chambre  d'aspiration,  de  maniere  a  modifier  la 
capacite  du  compresseur,  un  premier  chemin 
de  communication  reliant  la  chambre  de  mani-  20 
velle  a  la  chambre  d'aspiration,  un  premier 
mecanisme  de  commande  a  soupape  monte 
dans  le  premier  chemin  de  communication,  ce 
premier  mecanisme  de  commande  a  soupape 
commandant  la  communication  du  premier  25 
chemin  de  communication  en  reponse  a  des 
variations  de  la  pression  dans  la  chambre  d'as- 
piration,  un  second  chemin  de  communication 
reliant  la  chambre  de  manivelle  a  la  chambre 
de  decharge,  un  second  mecanisme  de  com-  30 
mande  a  soupape  monte  dans  le  second  che- 
min  de  communication,  ce  second  mecanisme 
de  commande  a  soupape  repondant  a  un  si- 
gnal  exterieur  et  ouvrant  le  second  chemin  de 
communication  pour  augmenter  la  pression  35 
dans  la  chambre  de  manivelle,  de  maniere  a 
reduire  ainsi  la  capacite  du  compresseur  ;  ca- 
racterise  en  ce  que  le  premier  mecanisme  de 
commande  a  soupape  et  le  second  mecani- 
sme  de  commande  a  soupape  fonctionnent  40 
independamment  Tun  de  Tautre  de  maniere  a 
ne  pas  ouvrir  simultanement  le  premier  chemin 
de  communication  et  le  second  chemin  de 
communication. 
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