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©  A  rotary  compressor  comprising  a  cylinder  (5) 
having  a  cylinder  chamber  (51)  having  a  suction  hole 
(52)  and  an  exhaust  hole  (53)  both  formed  therein,  a 
roller  (7)  adapted  to  fit  over  an  eccentric  shaft  por- 
tion  (31)  of  a  driving  shaft  (3)  and  to  be  installed  in 
the  cylinder  chamber  (51),  and  a  blade  (9)  dividing 
the  interior  of  the  cylinder  chamber  (51)  into  a  low 
pressure  chamber  (X)  communicating  with  a  suction 
port  (54)  and  a  high  pressure  chamber  (Y)  commu- 

nicating  with  an  exhaust  port  (55),  wherein  the  suc- 
tion  hole  (52)  is  formed  in  the  internal  circumferential 
surface  of  the  cylinder  chamber  (51)  in  such  a 
manner  as  to  be  inclined  towards  the  blade  (9) 
relative  to  a  normal  (c)  perpendicular  to  a  tengent  (b) 
at  the  portion  where  the  suction  hole  (52)  is  formed. 
Due  to  this  configuration,  the  flow  resistance  caused 
when  gas  fluid  is  sucked  from  the  suction  hole  (52) 
into  the  low  pressure  chamber  (X)  of  the  cylinder 
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chamber  (51)  is  made  small,  whereby  pressure  loss  can  be  reduced, 
in  the  low  pressure  chamber  (X)  of  the  suction  gas 
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TECHNICAL  FIELD 

The  present  invention  relates  to  a  rotary  com- 
pressor  primarily  employed  in  a  refrigeration  ap- 
paratus. 

BACKGROUND  ART 

Conventionally,  as  a  rotary  compressor,  there 
has  been  known  a  compressor  described,  for  ex- 
ample,  in  Japanese  Utility  Model  Application  Laid- 
Open  Publication  No.63-54882.  The  conventional 
compressor  is  configured,  as  shown  in  Fig.  9,  so 
that  a  roller  C  fitted  on  an  eccentric  portion  S  of  a 
drive  shaft  is  installed  in  a  cylinder  chamber  A1  of 
a  cylinder  A  with  a  front  head  (not  shown)  being 
arranged  on  one  axial  end  face  of  the  cylinder  A 
and  a  rear  head  (not  shown)  being  arranged  on  the 
other  end  face  thereof,  a  suction  port  D  and  a 
discharge  port  E  opened  to  the  cylinder  chamber 
A1  are  formed  at  a  predetermined  interval  in  the 
circumferential  direction,  a  blade  holding  groove  F 
extending  in  the  radial  direction  is  formed  between 
the  suction  port  D  and  discharge  port  E,  a  blade  G 
is  provided  on  the  blade  holding  groove  F  so  as  to 
be  movable  back  and  forth  and  by  contacting  a  tip 
end  of  the  blade  G  with  the  outer  circumferential 
face  of  the  roller  C  at  all  times,  the  inside  of  the 
cylinder  chamber  A1  is  divided  into  a  suction 
chamber  X  communicating  to  the  suction  port  D 
and  a  high  pressure  chamber  Y  communicating  to 
the  discharge  port  E.  In  addition,  the  suction  port  D 
is  positioned  near  the  blade  G  on  the  cylinder  A 
and  is  formed  radially  toward  the  center  of  the 
cylinder  chamber  A1,  in  other  words,  in  a  direction 
normal  to  a  tangent  at  an  intersection  point  of  a 
center  line  of  the  suction  port  D  with  an  inner 
circumferential  face  of  the  cylinder  chamber  A1  .  It 
is  to  be  noted  here  that  the  roller  C  is  constituted 
by  two  inner  and  outer  roller  members. 

In  the  above-mentioned  configuration,  however, 
because  the  suction  port  D  is  formed,  near  the 
blade  G,  radially  toward  the  central  portion  of  the 
cylinder  chamber  A1  ,  when  gaseous  fluid  flows  into 
the  suction  chamber  X  of  the  cylinder  chamber  A1 
from  the  suction  port  D,  after  perpendicularly  collid- 
ing  with  the  outer  periphery  of  the  roller  C  from  the 
suction  port  D,  the  gaseous  fluid  is  introduced 
toward  the  counter-blade  side  of  the  suction  cham- 
ber  X  approximately  in  the  direction  normal  to  the 
blade  as  indicated  by  an  arrow  m  in  Fig.  9,  while 
being  urged  to  be  bounded  approximately  normal 
to  the  outer  periphery  of  the  roller  C.  As  a  result, 
there  has  been  such  a  problem  that  the  suction 
pressure  loss  in  the  suction  chamber  is  increased 
because  of  the  large  flow  resistance  of  the  suction 
gas  introduced  from  the  suction  port  D  to  the 
suction  chamber  X. 

DISCLOSURE  OF  THE  INVENTION 

The  object  of  the  present  invention  is  to  pro- 
vide  a  rotary  compressor  which  is  able  to  reduce 

5  flow  resistance  in  introducing  gaseous  fluid  from  a 
suction  port  to  a  low  pressure  chamber  of  a  cyl- 
inder  chamber  to  reduce  suction  pressure  loss  in 
the  low  pressure  chamber. 

In  order  to  achieve  the  above-described  object, 
io  according  to  the  present  invention,  there  is  pro- 

vided  a  rotary  compressor  which  comprises:  a  cyl- 
inder  having  a  cylinder  chamber  to  which  a  suction 
port  and  a  discharge  port  are  opened;  a  roller  fitted 
on  an  eccentric  portion  of  a  drive  shaft  and  ar- 

75  ranged  within  the  cylinder  chamber;  and  a  blade 
partitioning  the  inside  of  the  cylinder  chamber  into 
a  low  pressure  chamber  communicating  to  the  suc- 
tion  port  and  a  high  pressure  chamber  commu- 
nicating  to  the  discharge  port;  and  wherein  the 

20  suction  port  is  formed  so  that  a  center  line  of  the 
suction  port  at  an  opening  side  to  the  cylinder 
chamber  is  inclined  toward  the  blade  with  respect 
to  a  normal  line  perpendicular  to  a  tangent  of  an 
inner  circumferential  surface  of  the  cylinder  cham- 

25  ber  at  an  imaginary  point  at  which  the  center  line 
and  the  inner  circumferential  surface  cross  each 
other. 

In  the  configuration  described  above,  because 
the  suction  port  is  formed  so  that  the  center  line  of 

30  the  suction  port  at  least  at  the  opening  side  to  the 
cylinder  chamber  is  inclined  toward  the  blade  with 
respect  to  the  normal  line  perpendicular  to  the 
tangent  of  the  inner  circumferential  surface  of  the 
cylinder  chamber  at  the  imaginary  point  at  which 

35  the  center  line  and  the  inner  circumferential  surface 
cross  each  other,  when  gaseous  fluid  is  sucked 
into  the  low  pressure  chamber  of  the  cylinder 
chamber  from  the  suction  port,  the  suction  gas 
fluid  collides  with  an  outer  circumferential  surface 

40  of  the  roller  not  perpendicularly  but  at  an  acute 
angle  relative  to  a  tangent  at  the  outer  circumferen- 
tial  surface.  Accordingly,  the  suction  gas  after  colli- 
sion  is  reflected  toward  a  rotation  direction  of  the 
drive  shaft  and  introduced  smoothly  to  the  low 

45  pressure  chamber,  and  thus,  the  flow  resistance  of 
the  suction  gas  fluid  can  be  reduced  and  the 
pressure  loss  of  the  suction  gas  fluid  in  the  low 
pressure  chamber  can  be  reduced. 

In  another  embodiment  of  the  present  inven- 
50  tion,  a  center  line  of  the  suction  port  at  a  suction 

pipe  connection  side  is  directed  to  a  center  of  the 
cylinder  chamber. 

Accordingly,  when  press-fixing  the  suction  pipe 
or  an  inlet  tube  for  connecting  the  suction  pipe  into 

55  the  suction  port,  the  suction  pipe  and  so  on  can  be 
connected  toward  the  center  of  the  cylinder  and  as 
a  result,  trouble  arising  when  the  suction  pipe  or 
inlet  tube  is  pressed  in  the  same  direction  as  that 
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of  the  center  line  of  the  suction  port  at  the  opening 
side,  that  is,  trouble  of  deformations  of  parts  and 
deviations  in  assembly  clearance  which  is  likely  to 
take  place  due  to  rotating  moment  applied  to  the 
cylinder  when  press-inserting  it  in  the  direction  of 
the  center  line  at  the  opening  side,  can  be  elimi- 
nated.  Furthermore,  generally  in  a  rotary  compres- 
sor,  when  a  blade  is  positioned  closely  to  a  suction 
port  and  a  cylinder  is  combined  with  the  closing 
members  of  front  and  rear  heads  by  tightening 
bolts,  a  sufficient  space  for  bolt  tightening  can  not 
obtained  between  the  blade  and  the  suction  port, 
which  results  in  the  decrease  in  face  pressure 
between  the  end  faces  of  the  cylinder  and  the 
closing  members  arranged  in  the  axial  direction  of 
the  cylinder,  and  consequent  leakage  between  re- 
spective  end  faces.  In  the  compressor  of  the  em- 
bodiment,  however,  the  leakage  can  be  also  elimi- 
nated.  Furthermore,  in  the  case  of  supporting  the 
suction  pipe  with  a  coupling  tube,  if  the  center  line 
of  an  entire  suction  port  is  inclined  so  as  to  make 
an  acute  angle  relative  to  a  tangent  of  an  inner 
circumferential  surface  of  a  cylinder  chamber,  that 
is  to  say,  is  inclined  toward  a  blade  with  respect  to 
a  normal  line  perpendicular  to  the  tangent,  the 
coupling  tube  must  be  also  fixed  to  the  cylinder  in 
the  direction  of  this  center  line  and  therefore,  the 
coupling  tube  becomes  peculiar  in  shape,  which 
prevents  sharing  parts  in  common  and  makes 
welding  difficult.  In  this  embodiment,  the  above 
defect  can  be  also  eliminated. 

Accordingly,  deformations  in  parts  and  devi- 
ations  in  assembly  clearance  can  be  prevented 
while  reducing  the  pressure  loss  in  the  low  pres- 
sure  chamber  through  reduction  of  flow  resistance 
of  suction  gas,  and  by  securing  a  sufficient  space 
between  the  arrangement  position  of  the  blade  and 
the  opening  side  of  the  suction  port,  tightening  of  a 
bolt  can  be  made  possible,  and  thus,  the  leakage 
from  the  end  faces  of  the  closing  members  can  be 
prevented.  Furthermore,  because  the  coupling  tube 
to  be  installed  in  connecting  the  suction  pipe  can 
be  connected  in  the  direction  toward  the  center  of 
the  cylinder,  the  commonness  of  the  coupling  tube 
conventionally  employed  can  be  achieved  and  the 
welding  operation  can  be  also  simplified. 

In  another  embodiment  of  the  present  inven- 
tion,  on  a  closing  member  provided  on  one  axial 
end  of  the  cylinder  so  as  to  close  one  axial  end  of 
the  cylinder  chamber,  a  suction  passage  commu- 
nicating  to  a  suction  pipe  is  formed  so  that  an  end 
of  the  suction  passage  is  inclined  toward  the  cyl- 
inder  and  connected  to  the  suction  port. 

With  this  configuration,  even  when  the  cylinder 
and  roller  are  formed  flat  by  shortening  the  axial 
lengths  thereof,  suction  gas  can  be  introduced  from 
the  closing  member  with  low  flow  resistance. 
Namely,  in  the  case  of  forming  a  compressor  flat 

by  decreasing  the  widths  of  a  blade  and  the  roller 
and  compacting  the  compressor  by  shortening  the 
axial  lengths  thereof  or  shortening  the  axial  length 
of  one  cylinder  in  using  plural  cylinders,  the  inner 

5  diameter  of  the  suction  pipe  to  be  connected  to  the 
cylinder  becomes  smaller  and  a  sufficient  size  of 
the  suction  port  can  not  be  obtained  according  as 
the  axial  length  of  the  compressor  is  reduced. 
However,  by  providing  a  suction  passage  on  the 

io  closing  member  such  as  the  rear  head,  a  neces- 
sary  size  of  the  suction  port  can  be  secured.  Also, 
by  inclining  the  end  side  of  the  suction  passage 
toward  the  cylinder  chamber  and  connecting  the 
suction  passage  to  the  suction  port  inclined  toward 

is  the  blade  with  respect  to  a  normal  line  perpendicu- 
lar  to  the  tangent  on  the  inner  circumferential  sur- 
face  of  the  cylinder  chamber,  suction  gas  of  a 
necessary  volume  matching  the  volume  of  the  cyl- 
inder  chamber  can  be  introduced  with  low  flow 

20  resistance  from  the  suction  pipe  to  the  low  pres- 
sure  chamber  of  the  cylinder  chamber  via  the 
suction  passage  and  suction  port,  and  thus,  the 
pressure  loss  in  the  low  pressure  chamber  can  be 
reduced. 

25  In  still  another  embodiment  of  the  present  in- 
vention,  the  center  line  of  a  suction  passage  of  a 
closing  member  on  the  inlet  side  communicating  to 
a  suction  pipe  is  directed  toward  the  center  of  a 
cylinder  chamber  and  the  center  line  of  the  suction 

30  passage  at  the  connection  side  to  a  suction  port  is 
formed  to  be  inclined  in  the  same  direction  as  that 
of  the  center  line  of  the  suction  port  on  the  opening 
side  thereof  to  a  cylinder  chamber. 

In  this  case,  the  suction  pipe  can  be  connected 
35  toward  the  center  of  the  cylinder.  Accordingly,  gas- 

eous  fluid  of  a  necessary  volume  corresponding  to 
the  volume  of  the  cylinder  chamber  can  be  intro- 
duced  with  low  flow  resistance  into  the  low  pres- 
sure  chamber  of  the  cylinder  chamber  from  the 

40  suction  pipe  via  the  suction  passage  and  suction 
port,  while  reducing  pressure  loss  in  the  low  pres- 
sure  chamber.  Further,  deformations  of  parts  and 
deviations  in  assembly  clearance  can  be  prevent- 
ed,  and  by  securing  the  necessary  space  for  bolt 

45  tightening  between  the  arrangement  position  of  the 
blade  and  the  inlet  side  of  the  suction  port,  leakage 
can  be  also  prevented. 

In  still  another  embodiment,  a  blade  is  prot- 
rudedly  connected  to  the  outer  circumferential  sur- 

50  face  of  a  roller,  a  swing  bush  having  a  receiving 
groove  for  receiving  an  end  portion  of  the  blade 
movably  back  and  forth  is  swingably  held  in  the 
cylinder,  and  a  concave  guide  groove  for  guiding 
the  suction  gas  introduced  from  the  suction  port  to 

55  the  low  pressure  chamber  is  provided  at  the  posi- 
tion  of  the  outer  circumferential  surface  of  a  roller 
confronting  the  suction  port  formed  on  the  cylinder. 

4 
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In  this  case,  the  space  between  the  outlet  of 
the  suction  port  and  the  outer  circumferential  sur- 
face  of  the  roller  can  be  enlarged,  and  by  this 
space,  the  suction  resistance  of  the  suction  gas 
sucked  into  the  cylinder  chamber  from  the  suction 
port  can  be  reduced.  Furthermore,  by  the  guide 
groove,  the  suction  gaseous  fluid  can  be  guided 
more  smoothly  to  the  side  of  the  low  pressure 
chamber.  As  a  result,  flow  resistance  can  be  further 
reduced  and  thus,  the  pressure  loss  of  suction 
gaseous  fluid  in  the  low  pressure  chamber  can  be 
further  reduced. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  transverse  cross-sectional  view  show- 
ing  the  essential  portion  of  a  rotary  compressor 
according  to  a  first  embodiment  of  the  present 
invention; 
Fig.  2  is  an  enlarged  sectional  view  taken  along 
line  2-2  in  Fig.1; 
Fig.  3  is  a  transverse  cross-sectional  view  show- 
ing  a  second  embodiment  of  the  present  inven- 
tion; 
Fig.  4  is  a  transverse  cross-sectional  view  show- 
ing  a  third  embodiment  of  the  present  invention; 
Fig.  5  is  an  enlarged  sectional  view  taken  along 
line  5-5  in  Fig.  4; 
Fig.  6  is  a  transverse  cross-sectional  view  show- 
ing  a  fourth  embodiment  of  the  present  inven- 
tion; 
Fig.  7  is  a  partly  broken  plan  view  showing  a 
fifth  embodiment  of  the  present  invention; 
Fig.  8  is  a  longitudinal  sectional  view  showing 
the  overall  configuration  of  a  rotary  compressor; 
and 
Fig.  9  is  a  cross-sectional  view  showing  a  con- 
ventional  rotary  compressor. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

The  first  embodiment  of  the  present  invention 
is  described  below  with  reference  to  the  accom- 
panying  drawings.  A  rotary  compressor  shown  in 
Fig.  8  is  provided  with  a  motor  2  arranged  on  the 
inner  upper  portion  of  a  hermetic  casing  1  and  a 
compressing  element  4  which  is  rotatingly  driven 
by  a  drive  shaft  3  extending  from  the  motor  2  is 
arranged  on  the  lower  side  of  the  motor  2.  The 
compressing  element  4  is  provided  with  a  cylinder 
5  having  a  cylinder  chamber  51  therein,  closing 
members  6,  6  composed  of  a  front  head  and  a  rear 
head  closing  both  axial  ends  of  the  cylinder  5,  and 
a  roller  7  fitted  on  an  eccentric  portion  of  the  drive 
shaft  3  and  installed  within  the  cylinder  chamber 
51. 

In  addition,  as  is  clear  from  Figs.  1  and  2,  the 
cylinder  5  is  provided  with  a  suction  port  52  one 
end  of  which  is  connected  with  a  suction  pipe  8 
inserted  from  the  outside  of  the  hermetic  casing  1 

5  via  an  inlet  tube  81  and  the  other  end  of  which  is 
opened  to  the  cylinder  chamber  51,  a  discharge 
port  53  opened  in  a  discharge  space  within  the 
casing  1  and  a  blade  9  arranged  between  the 
suction  port  52  and  discharge  port  53  so  as  to 

io  partition  the  inner  space  of  the  cylinder  chamber 
51  into  a  low  pressure  chamber  X  communicating 
to  the  suction  port  52  and  a  high  pressure  chamber 
Y  communicating  to  the  discharge  port  53. 

Furthermore,  the  rotary  compressor  of  the  first 
is  embodiment  constitutes  a  swing  type  compressor 

with  the  blade  9  being  arranged  to  be  swingable.  In 
other  words,  the  compressor  is  constituted  as  fol- 
lows.  On  a  certain  portion  of  the  outer  circum- 
ference  of  the  roller  7,  the  blade  9  is  embedded  at 

20  its  base  end  portion  so  as  to  radially  protrude 
outward,  and  on  the  cylinder  chamber  side,  in  the 
radial  direction  of  the  cylinder  5  and  between  the 
suction  port  52  and  discharge  port  53,  a  circular 
pillar-shaped  swing  bush  10  having  a  receiving 

25  groove  10a  for  movably  receiving  an  end  portion  of 
the  blade  9  is  held  so  as  to  be  rotatable  in  the 
circumferential  direction.  By  inserting  the  protruded 
end  of  the  blade  9  into  the  receiving  groove  10a  of 
the  swing  bush  10  so  as  to  be  movable  back  and 

30  forth  and  swingable,  the  blade  9  is  back  and  forth 
moved  in  the  receiving  groove  10a  of  the  bush  10 
along  with  the  rotation  of  the  drive  shaft  3  and 
while  swinging  the  blade  9  with  respect  to  the 
cylinder  5  via  the  bush  10,  the  roller  7  is  revolved 

35  within  the  cylinder  chamber  51  without  rotating, 
thereby  to  partition  the  internal  space  of  the  cyl- 
inder  chamber  51  into  the  low  pressure  chamber  X 
communicating  to  the  suction  port  52  and  the  high 
pressure  chamber  Y  communicating  to  the  dis- 

40  charge  port  53. 
In  the  above-mentioned  swing  type  compres- 

sor,  because  the  blade  9  is  integrally  coupled  with 
the  roller  7,  the  leakage  of  high  pressure  fluid  in 
the  high  pressure  chamber  Y  to  the  low  pressure 

45  chamber  X  can  be  more  effectively  prevented,  be- 
cause  there  is  not  the  leakage  through  the  contact 
face  of  a  roller  with  a  blade  as  caused  in  a  rotary 
compressor  contacting  a  tip  end  of  a  blade  with  an 
outer  circumference  at  all  times,  and  thus,  the 

50  compression  efficiency  can  be  improved.  Further- 
more,  because  the  blade  9  does  not  slide  along  the 
outer  circumference  of  the  roller  7,  the  friction  loss 
between  the  roller  7  and  blade  9  can  be  eliminated 
and  thus  power  loss  can  be  also  reduced. 

55  In  the  above-described  configuration  of  the  ro- 
tary  compressor  shown  in  Figs.  1  and  2,  the  suc- 
tion  port  52  is  formed  so  that  the  center  line  a  of 
the  suction  port  52  is  inclined  toward  the  blade  9, 

5 
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at  least  on  the  opening  side  to  the  cylinder  cham- 
ber  51  ,  so  as  to  make  an  acute  angle  relative  to  the 
tangent  b  at  the  intersection  point  of  the  center  line 
a  with  the  inner  circumference  of  the  cylinder 
chamber  51.  Namely,  assuming  that  the  center  line 
of  the  suction  port  is  a,  the  tangent  at  the  intersec- 
tion  of  the  center  line  a  with  the  inner  circum- 
ference  of  the  cylinder  chamber  51  is  b  and  a 
normal  line  crossing  the  tangent  b  at  a  right  angle 
is  c,  the  suction  port  52  is  formed  on  the  cylinder  5 
so  that  the  center  line  a  of  the  suction  port  52  is 
inclined  toward  the  blade  9  side  with  respect  to  the 
line  c  so  as  to  approach  the  tangent  b. 

As  described  above,  by  forming  the  suction 
port  52  on  the  cylinder  5  so  that  the  center  line  a 
of  the  suction  port  52  is  inclined  toward  the  blade  9 
with  respect  to  a  normal  line  C  perpendicular  to  the 
tangent  b  at  the  position  on  the  inner  circum- 
ference  of  the  cylinder  chamber  51  where  the 
suction  port  52  is  formed,  when  gaseous  fluid  is 
taken  into  the  low  pressure  chamber  X  of  the 
cylinder  chamber  51  through  the  suction  port  52, 
the  suction  gaseous  fluid  does  not  collide  with  the 
outer  circumference  of  the  roller  7  perpendicularly 
but  collide  at  an  acute  angle  relative  to  the  tangent 
at  the  outer  circumference.  Therefore  the  suction 
gaseous  fluid  after  collision  is  reflected  in  the  rota- 
tion  direction  of  the  drive  shaft  3.  As  a  result, 
suction  gaseous  fluid  is  introduced  smoothly  into 
the  low  pressure  chamber  X  from  the  suction  port 
52  with  low  flow  resistance,  and  thus,  the  pressure 
loss  in  the  low  pressure  chamber  X  can  be  re- 
duced. 

Subsequently,  the  second  embodiment  of  the 
present  invention  is  described  below.  In  a  rotary 
compressor  shown  in  Fig.  3,  the  shape  of  a  suction 
port  52  formed  in  a  cylinder  5  is  modified  so  that  a 
center  line  d  on  a  suction  pipe  connection  side  of 
the  suction  port  52  is  directed  to  the  center  of  a 
cylinder  chamber  51  and  the  suction  port  52  is 
bent  in  the  same  plane  as  a  cross-section  in  Fig.  3 
so  as  to  incline  the  center  line  a  on  the  opening 
side  of  the  suction  port  52  to  the  cylinder  chamber 
51  toward  a  blade  9  with  respect  to  a  normal  line  c 
perpendicular  to  a  tangent  b  at  the  intersection 
point  of  the  center  line  a  with  the  inner  circum- 
ferential  surface  of  the  cylinder  chamber  51  ,  where- 
by  the  later-described  trouble  taking  place  in  the 
first  embodiment  can  be  eliminated. 

Specifically,  as  in  the  first  embodiment,  in  con- 
necting  the  suction  tube  8  to  the  suction  port  52  via 
the  inlet  tube  81,  when  the  inlet  tube  81  is  con- 
nected  by  pressfixing  in  the  direction  of  the  center 
line  a,  although  there  is  an  effect  of  reducing 
pressure  loss  through  reduction  of  flow  resistance 
in  the  cylinder  chamber,  the  action  rotating  the 
cylinder  5  is  caused  by  the  pressinsertion  in  the 
direction  of  the  center  line  a,  and  troubles  such  as 

deformations  of  components  and  deviations  in  as- 
sembly  clearance  are  likely  to  take  place  due  to 
rotation  moment  arising  as  a  result. 

Furthermore,  according  to  the  first  embodi- 
5  ment,  because  the  arranged  positions  of  the  blade 

9  and  suction  port  52  are  too  close  to  each  other,  a 
sufficient  space  for  tightening  a  bolt  can  not  be 
obtained  between  the  blade  9  and  suction  port  52, 
which  results  in  leakage  through  clearances  be- 

io  tween  respective  end  faces  due  to  face  pressure 
drop  between  the  end  faces  of  the  cylinder  5  and 
those  of  the  closing  members  6  arranged  in  the 
axial  direction  of  the  cylinder  5.  In  addition,  when 
the  inlet  tube  81  is  supported  with  a  connection 

is  tube  82,  the  connection  tube  82  is  also  to  be  fixed 
to  the  casing  1  in  the  direction  of  the  center  line  a 
and  the  connection  tube  82  takes  a  special  shape. 
As  a  result,  it  is  impossible  to  use  parts  employed 
conventionally,  resulting  in  the  failure  to  obtain  the 

20  commonness  of  parts.  In  addition,  there  is  a  trouble 
of  difficulty  of  welding  operation. 

As  the  second  embodiment  of  Fig.  3  shows,  by 
configuring  so  that  the  center  line  d  on  the  suction 
pipe  connection  side  of  the  suction  port  52  is 

25  directed  to  the  center  of  the  cylinder  and  the 
center  line  a  of  the  opening  side  to  the  cylinder 
chamber  of  the  suction  port  is  inclined  toward  the 
blade  9  so  as  to  make  an  acute  angle  relative  to 
the  tangent  b  at  the  intersection  point  with  the  inner 

30  circumference  of  the  cylinder  chamber  51,  the  inlet 
tube  81  can  be  press-inserted  toward  the  center  of 
the  cylinder  5  when  connecting  the  suction  pipe  8 
with  the  suction  port  52  via  the  inlet  tube  81  and 
thus,  the  troubles  taking  place  when  the  inlet  tube 

35  81  is  pressinserted  in  the  same  direction  as  the 
center  line  a  can  be  eliminated.  As  a  result,  de- 
formations  of  parts  and  deviations  in  the  assem- 
bling  clearance  can  be  prevented  while  reducing 
the  pressure  loss  in  the  low  pressure  chamber  X 

40  through  reduction  of  flow  resistance  of  suction  gas- 
eous  fluid,  a  sufficient  space  can  be  secured  be- 
tween  the  arranged  position  of  the  blade  9  and  the 
inlet  side  of  the  suction  port  52,  which  makes  it 
possible  to  arrange  a  fixing  bolt  for  coupling  the 

45  closing  members  6  and  the  cylinder  5  between  the 
blade  9  and  suction  port  52  and  the  leakage 
through  between  respective  end  faces  of  the  cyl- 
inder  5  and  closing  end  members  6  can  be  also 
prevented.  Furthermore,  because  the  coupling  tube 

50  82  employed  when  press-inserting  the  inlet  tube  81 
also  can  be  connected  in  the  direction  toward  the 
center  of  the  cylinder  5,  the  commonness  of  cou- 
pling  tubes  conventionally  used  in  general  can  be 
achieved  and  welding  operation  also  can  be  con- 

55  ducted  simply. 
Next,  the  third  embodiment  is  described  below 

with  reference  to  Figs.  4  and  5.  As  shown  in  Fig.  3, 
in  forming  the  rotary  compressor  in  a  flat  shape  by 

6 
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shortening  the  axial  length  of  the  roller  7  and  blade 
9  in  such  a  case  of  shortening  the  axial  length  of 
the  compressor  or  constituting  the  compressor  with 
plural  cylinders,  when  the  suction  pipe  8  is  con- 
nected  to  the  cylinder  5,  the  inner  diameter  thereof 
is  affected  by  the  thickness  of  the  cylinder  5  and 
as  the  thickness  becomes  thinner,  the  suction  tube 
size  is  restricted,  leading  to  the  pressure  loss.  In 
the  rotary  compressor  shown  in  Figs.  4  and  5,  one 
of  closing  members  6,  for  example,  a  lower  closing 
member  6,  that  is  a  rear  head  is  increased  in 
thickness  and  on  this  rear  head  6,  a  suction  pas- 
sage  61  is  formed  so  that  a  center  line  a  of  the 
suction  passage  61  is  inclined  toward  a  blade  9  so 
as  to  make  an  acute  angle  to  the  tangent  b  at  the 
intersection  point  of  the  center  line  a  with  the  inner 
circumference  of  the  cylinder  chamber  51  as 
shown  in  Fig.  4  and  the  end  side  of  the  suction 
passage  61  is  inclined  upward  toward  the  cylinder 
chamber  51  as  shown  in  Fig.  5  and  the  suction 
pipe  8  is  connected  to  the  outer  side  of  the  suction 
passage  61  via  the  inlet  tube  81.  On  the  other 
hand,  the  suction  port  52  provided  on  the  cylinder 
5  is  formed  as  shown  in  Fig.  4  so  that  the  center 
line  a  of  the  suction  pipe  8  is  inclined  toward  the 
blade  9  so  as  to  make  an  acute  angle  relative  to 
the  tangent  b  at  the  intersection  of  the  center  line  a 
with  the  inner  circumference  of  the  cylinder  cham- 
ber,  similarly  to  the  suction  passage  61  and  in- 
clined  downward  so  as  to  be  connected  with  the 
end  side  of  the  suction  passage  61.  Thereby,  the 
suction  pressure  loss  due  to  the  restriction  of  the 
suction  port  size  can  be  avoided. 

Namely,  by  configuring  as  described  above, 
the  inner  diameter  of  the  suction  passage  61  can 
be  sized  sufficiently  large  irrespective  of  the  thick- 
ness  of  the  cylinder  5,  and  because  the  suction 
passage  61  is  connected  with  the  suction  port  52  in 
a  slanted  state,  suction  gaseous  fluid  can  be 
smoothly  introduced  into  the  low  pressure  chamber 
X  of  the  cylinder  chamber  51  from  the  suction 
passage  61  via  the  suction  port  52  with  a  little  flow 
resistance,  and  thus,  the  shortage  in  the  suction 
quantity  of  gaseous  fluid  in  the  cylinder  chamber 
51  can  be  avoided  while  reducing  the  pressure  loss 
of  the  gaseous  fluid  in  the  low  pressure  chamber  X. 
Namely,  even  in  the  case  of  down-sizing  the  cyl- 
inder  5  and  roller  7  in  the  axial  direction,  by  config- 
uring  as  described  above,  gaseous  fluid  can  be 
introduced  from  the  suction  passage  61  to  the  low 
pressure  chamber  X  of  the  cylinder  chamber  51  via 
the  suction  port  52  with  low  flow  resistance,  thus  to 
reduce  the  pressure  loss  in  the  low  pressure  cham- 
ber  X,  and  the  shortage  in  the  suction  gas  quantity 
introduced  in  the  cylinder  chamber  51  can  be 
avoided. 

It  is  to  be  noted  here  that  in  the  third  embodi- 
ment,  the  blade  9  is  formed  integrally  with  the 

roller  7  so  as  to  protrude  from  a  part  of  the  outer 
circumference  of  the  roller  7. 

In  addition,  when  configuring  so  as  to  connect 
the  suction  pipe  8  to  the  closing  member  6  in  the 

5  case  of  shortening  the  axial  dimension  of  the  cyl- 
inder  5  and  roller  7,  it  is  preferable  to  form  so  that 
the  center  line  on  the  inlet  side  communicating  with 
the  suction  pipe  8  in  the  suction  passage  61 
formed  in  the  closing  member  6  is  directed  to  the 

io  center  of  the  cylinder  chamber  51  and  the  center 
line  on  the  connection  side  to  the  suction  port  52  of 
the  suction  passage  61  is  inclined,  as  shown  the 
fourth  embodiment  in  Fig.  6,  in  the  same  direction 
as  that  of  the  center  line  on  the  opening  side  to  the 

is  cylinder  chamber  51  of  the  suction  port  52.  By 
doing  so,  the  suction  pipe  8  can  be  connected 
toward  the  center  of  the  cylinder  chamber  51  via 
the  inlet  tube  81  as  with  the  above-described  sec- 
ond  embodiment.  As  a  result,  the  necessary  quan- 

20  tity  of  gaseous  fluid  matching  the  volume  of  the 
cylinder  chamber  51  can  be  introduced  with  re- 
duced  flow  resistance  from  the  suction  pipe  8  to 
the  low  pressure  chamber  X  on  the  cylinder  cham- 
ber  51  via  the  suction  passage  61  and  suction  port 

25  52,  and  deformations  of  parts  and  deviations  in  the 
assembly  clearance  can  be  prevented  while 
achieving  the  reduction  of  the  pressure  loss  in  the 
low  pressure  chamber  X.  In  addition,  because  the 
space  for  tightening  a  bolt  can  be  secured  between 

30  the  arranged  position  of  the  blade  9  and  the  inlet 
side  of  the  suction  port  52,  leakage  can  be  also 
prevented. 

In  the  embodiment  described  above,  while  the 
suction  passage  61  is  formed  in  the  rear  head  as 

35  the  lower  closing  member  6,  the  suction  passage 
61  may  be  formed  in  the  front  head  as  the  upper 
closing  member  6.  In  a  rotary  compressor  wherein 
two  cylinders  on  the  upper  and  lower  side  are 
employed  with  a  middle  plate  being  inserted  be- 

40  tween  the  cylinders  and  gaseous  fluid  is  com- 
pressed  in  the  cylinder  chamber  of  each  cylinder,  a 
suction  passage  can  be  formed  also  in  the  middle 
plate. 

In  addition,  in  each  embodiment  described 
45  above,  description  has  been  made  of  a  swing  type 

rotary  compressor.  In  the  case  of  configuring  such 
a  rotary  compressor  of  swing  type,  because  the 
roller  7  is  merely  revolved  around  the  center  of  the 
cylinder  chamber  without  rotating  by  the  swinging 

50  motion  of  the  blade  9,  the  position  of  the  roller 
portion  confronting  the  suction  port  52  is  invariable. 
Accordingly,  it  is  preferable  to  form,  as  shown  in 
Fig.  7,  a  concave  guide  groove  71  of  a  circular-arc 
shape  for  more  smoothly  guiding  the  suction  gas 

55  introduced  from  the  suction  port  52  to  the  low 
pressure  chamber  X  on  the  roller  outer  circum- 
ference  portion  confronting  the  suction  port  52,  by 
utilizing  the  revolution  motion  of  the  roller  7. 

7 



11 EP  0  686  772  A1 12 

By  adopting  the  configuration,  the  space  be- 
tween  the  outlet  of  the  suction  port  52  and  the 
circumferential  surface  of  the  roller  7  can  be  en- 
larged,  and  by  this  space,  the  suction  resistance  of 
suction  gas  fluid  sucked  into  the  cylinder  chamber 
51  from  the  suction  port  52  can  be  reduced.  Fur- 
ther,  the  suction  gas  fluid  sucked  into  the  cylinder 
chamber  51  from  the  suction  port  52  is  more 
smoothly  guided  into  the  low  pressure  chamber  X 
via  the  guide  groove  71  of  a  circular-arc  shape. 
Accordingly,  the  flow  resistance  of  the  gas  fluid 
sucked  into  the  cylinder  chamber  51  can  be  re- 
duced  further  and  thus,  the  pressure  loss  of  the 
suction  gas  fluid  in  the  low  pressure  chamber  can 
be  further  reduced. 

In  addition,  in  the  embodiment  shown  in  Fig.  7, 
because  the  guide  groove  71  for  guiding  the  gas 
fluid  sucked  from  the  suction  port  52  to  the  outer 
circumference  of  the  roller  7  is  formed  in  a  con- 
cave  shape,  while  the  rotary  compressor  is  re- 
quired  to  be  formed  of  a  swing  type,  rotary  com- 
pressors  are  not  necessarily  required  to  be  of  a 
swing  type  but  may  be  of  a  revolving  type  around 
the  center  of  the  cylinder  chamber  51.  In  addition, 
in  third  and  fourth  embodiments,  while  the  cylinder 
5  and  the  roller  7  are  formed  to  be  flat,  in  the  case 
of  connecting  the  suction  tube  8  to  the  closing 
member  6,  the  cylinder  5  and  roller  7  are  not 
necessarily  required  to  be  flat. 

INDUSTRIAL  APPLICABILITY 

The  rotary  compressor  according  to  the 
present  invention  is  employed  primarily  for  the 
refrigeration  apparatus. 

Claims 

1.  A  rotary  compressor  which  comprises: 
a  cylinder  (5)  having  a  cylinder  chamber 

(51)  to  which  a  suction  port  (52)  and  a  dis- 
charge  port  (53)  are  opened; 

a  roller  (7)  fitted  on  an  eccentric  portion 
(31)  of  a  drive  shaft  (3)  and  arranged  within  the 
cylinder  chamber  (51);  and 

a  blade  (6)  partitioning  the  inside  of  the 
cylinder  chamber  (51)  into  a  low  pressure 
chamber  (X)  communicating  to  the  suction  port 
(52)  and  a  high  pressure  chamber  (Y)  commu- 
nicating  to  the  discharge  port  (53);  and 

wherein  the  suction  port  is  formed  so  that 
a  center  line  (a)  of  the  suction  port  (52)  at  an 
opening  side  to  the  cylinder  chamber  (51)  is 
inclined  toward  the  blade  (9)  with  respect  to  a 
normal  line  (c)  perpendicular  to  a  tangent  (b)  of 
an  inner  circumferential  surface  of  the  cylinder 
chamber  (51)  at  an  imaginary  point  at  which 
the  center  line  (a)  and  the  inner  circumferential 

surface  cross  each  other. 

2.  A  rotary  compressor  as  described  in  Claim  1 
wherein  a  center  line  (d)  of  the  suction  port 

5  (52)  on  a  suction  pipe  connection  side  is  di- 
rected  to  a  center  of  the  cylinder  chamber 
(51)  . 

3.  A  rotary  compressor  as  described  in  Claim  1, 
io  wherein  on  a  closing  member  (6)  provided  on 

one  axial  end  of  the  cylinder  (5)  so  as  to  close 
one  axial  end  of  the  cylinder  chamber  (51),  a 
suction  passage  (61)  communicating  to  a  suc- 
tion  pipe  (8)  is  formed  so  that  an  end  side  of 

is  the  suction  passage  (61)  is  inclined  toward  the 
cylinder  (5)  and  connected  to  the  suction  port 
(52)  . 

4.  A  rotary  compressor  as  described  in  Claim  3, 
20  wherein  a  center  line  of  the  suction  passage 

(61)  of  the  closing  member  (6)  on  an  inlet  side 
communicating  to  the  suction  pipe  (8)  is  di- 
rected  toward  a  center  of  the  cylinder  chamber 
(51)  and  a  center  line  of  the  suction  passage 

25  (61)  on  a  side  communicating  to  the  suction 
port  (52)  is  formed  to  be  inclined  in  the  same 
direction  as  that  of  the  center  line  (a)  of  the 
suction  port  (52)  on  an  opening  side  to  the 
cylinder  chamber  (51). 

30 
5.  A  rotary  compressor  as  described  in  Claim  1, 

wherein  the  blade  (9)  is  protruded  by  provided 
on  an  outer  circumference  of  the  roller  (7),  a 
swing  bush  (10)  having  a  receiving  groove 

35  (10a)  for  receiving  a  protruded  end  portion  of 
the  blade  (9)  movably  back  and  forth  is  swing- 
ably  supported  on  the  cylinder  (5),  and  a  con- 
cave  guide  groove  (71)  for  guiding  suction  gas 
introduced  from  the  suction  port  (52)  to  the  low 

40  pressure  chamber  (X)  is  provided  at  a  position 
of  an  outer  circumferential  surface  of  the  roller 
(7)  confronting  the  suction  port  (52)  opened  to 
the  cylinder  chamber  (51). 

45 
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