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©  An  axial  flow  fluid  compressor  and  a  method  of  assembling  the  same. 

©  A  compressor  includes  a  cylinder,  and  a  rotating 
body  located  in  the  cylinder.  A  spiral  groove  is 
formed  on  the  outer  periphery  of  the  rotating  body. 
A  spiral  blade  is  fitted  in  the  groove  and  divides  the 
space  between  the  inner  periphery  of  the  cylinder 
and  the  outer  periphery  of  the  rotating  body  into 
operating  chambers  which  have  volumes  gradually 
decreasing  with  distance  from  one  end  of  the  cyl- 

^   inder.  A  drive  motor  rotates  the  cylinder  and  the 
rotating  body  relative  to  each  other.  The  drive  motor 

0>  includes  a  cylindrical  stator  fixed  on  a  closed  casing 
and  a  rotor  mounted  on  the  cylinder  and  situated 

Ifl  inside  the  stator  coaxially,  with  a  motor  air  gap 
CO  provided  therebetween.  A  main  bearing  is  engaged 
^   with  the  axial  end  portion  of  the  cylinder  and  fixed 
q   on  the  inner  wall  of  the  casing  by  means  of  a  fixing 

member  situated  radially  more  inward  than  the  sta- 
2j  tor.  The  main  bearing  is  fixed  on  the  closed  casing, 

with  the  position  of  the  main  bearing  adjusted  by  a 
master  rotor. 
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AN  AXIAL  FLOW  FLUID  COMPRESSOR  AND  A  METHOD  OF  ASSEMBLING  THE  SAME 

The  present  invention  relates  generally  to  an 
axial  flow  fluid  compressor  and  a  method  of  as- 
sembling  the  same. 

For  example,  in  a  rotary  compressor,  a  frame 
is  fixed  on  the  inner  wall  of  a  casing,  and  a  main 
bearing  is  attached  to  the  frame.  The  frame  is  fixed 
on  the  inner  wall  of  the  casing  by  means  of,  e.g. 
shrinkage  fit. 

Figs.  28  and  29  show  examples  of  an  axial  flow 
fluid  compressor  (hereinafter,  referred  to  as 
"compressor").  The  compressor  of  Fig.  28  is  dis- 
closed  in  U.S.  Patent  4,871  ,304,  and  that  of  Fig.  29 
is  disclosed  in  U.S.  Patent  4,875,842. 

As  is  shown  in  Figs.  28  and  29,  this  type  of 
compressor  1  1  1  has  a  compression  section  3  dis- 
posed  within  a  sealed  casing  (hereinafter,  called 
"casing")  2.  The  compression  section  3  comprises 
a  cylinder  7  having  both  ends  opened  in  its  axial 
direction,  and  a  rotating  rod  8  situated  eccentrically 
within  the  cylinder  7. 

Further,  a  main  bearing  15  and  a  sub  bearing 
16  hermetically  seal  the  opened  ends  of  the  cyl- 
inder  7.  A  main  shaft  12  and  a  sub  shaft  13  are 
inserted  into  the  main  bearing  15  and  sub  bearing 
16. 

A  spiral  blade  9  is  formed  on  the  peripheral 
surface  of  the  rotating  rod  8.  The  inside  space  of 
the  cylinder  7  is  divided  by  the  blade  9  into  a 
plurality  of  working  chambers.  The  working  cham- 
bers  have  volumes  decreasing  gradually  from  the 
suction  side  towards  the  discharge  side. 

The  cylinder  7  and  the  rotating  body  8  are 
rotated  relative  to  each  other  and  synchronously  by 
a  drive  motor  4.  The  motor  4  comprises  a  stator  17 
fixed  on  the  inner  wall  of  the  casing,  and  a  rotor  18 
mounted  on  the  cylinder  7  and  situated  inside  the 
stator  17  so  as  to  be  coaxial  with  the  stator  17.  A 
refrigerant  gas  is  compressed  by  the  compression 
section  3  while  it  is  carried  gradually  from  the 
suction  side  to  the  discharge  side  of  the  cylinder  7. 

In  the  compressor  111  of  the  type  wherein  the 
refrigerant  gas  is  compressed  while  it  is  carried,  if 
the  main  bearing  1  5  is  attached  to  a  frame  1  1  2,  as 
in  the  rotary  compressor  as  shown  in  Fig.  30,  an 
unnecessary  space  113  is  produced  outside  the 
frame  112.  As  a  result,  the  axial  dimension  of  the 
casing  2  is  increased  by  the  space  113,  and  the 
size  of  the  compressor  1  1  1  is  also  increased. 

Such  an  unnecessary  space  in  the  casing  can 
be  eliminated,  if  the  main  bearing  15  is  directly 
fixed  on  the  bottom  face  of  the  casing  2  by  means 
of  adhesion  or  welding,  as  shown  in  Figs.  28  and 
29.  Thus,  the  increase  in  size  of  the  compressor 
111  can  be  prevented. 

In  the  compressor  111  shown  in  Figs.  28  and 

29  wherein  the  main  bearing  is  directly  attached  to 
the  casing  2,  however,  it  is  difficult  to  make  the 
axis  of  the  main  bearing  15  coincide  with  the  axis 
of  the  stator  17  at  the  time  of  assembly,  though  the 

5  size  of  the  compressor  1  1  1  can  be  reduced. 
In  other  words,  in  the  compressor  1  1  1  shown  in 

Figs.  28  and  29,  it  is  difficult  to  keep  the  square- 
ness  of  the  main  bearing  15  in  relation  to  the  motor 
4.  If  the  axis  of  the  main  bearing  15  and  stator  17 

10  do  not  coincide,  a  motor  air  gap  19  provided  by 
virtue  of  a  difference  between  the  inside  diameter 
of  the  stator  17  and  the  outside  diameter  of  the 
rotor  18  becomes  eccentric.  It  is  thus  difficult  to 
keep  the  entire  air  gap  19  precisely. 

75  In  order  to  keep  the  motor  air  gap  19  at  a 
predetermined  value,  it  is  necessary  to  precisely 
determined  the  locations  where  the  main  bearing 
15  and  stator  17  are  to  be  fixed,  and  the  positional 
relationship  between  the  main  bearing  15  and  the 

20  stator  17. 
In  addition,  it  is  difficult  to  fix  the  main  bearing 

1  5  to  the  casing  2. 
The  object  of  the  present  invention  is  to  pro- 

vide  an  axial  flow  fluid  compressor  with  high  dura- 
25  bility  and  reliability,  which  can  be  assembled  easily 

and  precisely,  and  an  assembling  method  applica- 
ble  to  this  compressor. 

According  to  an  aspect  of  the  present  inven- 
tion,  there  is  provided  an  axial  flow  fluid  compres- 

30  sor  comprising:  a  casing;  a  cylinder  situated  within 
the  casing  and  having  both  end  portions  serving 
serving  as  a  suction-side  end  portion  and  a 
discharge-side  end  portion;  a  rotating  body  having 
on  its  outer  peripheral  surface  a  spiral  groove 

35  formed  with  a  gradually  decreasing  pitch,  the  rotat- 
ing  body  being  situated  eccentrically  within  the 
cylinder;  a  spiral  blade  fitted  in  said  spiral  groove 
and  wound  around  the  rotating  body,  the  spiral 
blade  having  an  outer  peripheral  surface  put  in 

40  contact  with  an  inner  peripheral  surface  of  the 
cylinder,  and  the  spiral  blade  forming  a  plurality  of 
working  chambers  within  the  cylinder,  which  cham- 
bers  have  volumes  gradually  decreasing  from  the 
suction  side  towards  the  discharge  side;  a  drive 

45  motor  for  rotating  the  cylinder  and  the  rotating 
body  relative  to  each  other,  the  drive  motor  includ- 
ing  a  cylindrical  stator  fixed  on  the  casing  and  a 
rotor  mounted  on  the  cylinder  and  situated  inside 
the  stator  coaxially,  with  a  motor  air  gap  provided 

so  therebetween;  and  a  bearing  member  engaged  with 
the  axial  end  portion  of  the  cylinder  and  fixed  on 
the  inner  wall  of  the  casing  by  means  of  a  fixing 
member  situated  radially  more  inward  than  the 
stator. 

According  to  another  aspect  of  the  invention, 
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there  is  provided  an  axial  flow  fluid  compressor 
comprising:  a  casing;  a  cylinder  situated  within  the 
casing  and  having  axial  end  portions,  one  of  the 
end  portions  serving  as  a  suction-side  end  portion 
and  the  other  serving  as  a  discharge-side  end 
portion;  a  bearing  member  engaged  with  one  of  the 
axial  end  portions  of  the  cylinder;  a  rotating  body 
having  on  its  outer  peripheral  surface  a  spiral 
groove  formed  with  a  gradually  decreasing  pitch, 
the  rotating  body  being  situated  eccentrically  within 
the  cylinder;  a  spiral  blade  fitted  in  said  spiral 
groove  and  wound  around  said  rotating  body,  the 
spiral  blade  having  an  outer  peripheral  surface  put 
in  contact  with  an  inner  peripheral  surface  of  the 
cylinder,  and  the  spiral  blade  forming  a  plurality  of 
working  chambers  within  the  cylinder,  which  cham- 
bers  have  volumes  gradually  decreasing  from  the 
suction  side  towards  the  discharge  side;  a  drive 
motor  for  rotating  the  cylinder  and  the  rotating 
body  relative  to  each  other,  the  drive  motor  includ- 
ing  a  cylindrical  stator  fixed  on  the  casing  and  a 
rotor  mounted  on  the  cylinder  and  situated  inside 
the  stator  coaxially,  with  a  motor  air  gap  provided 
therebetween;  and  a  support  member  formed  of  a 
disc-like  plate  member  and  coupled  to  said  bearing 
member,  a  plate  surface  of  said  support  member 
being  fixed  on  an  axial  end  face  of  the  casing 
along  a  line  perpendicular  to  the  axis  of  the  casing. 

According  to  still  another  aspect  of  the  inven- 
tion,  there  is  provided  a  method  of  assembling  an 
axial  flow  fluid  compressor,  comprising:  a  first  step 
wherein  a  master  rotor  having  an  outside  diameter 
determined  such  that  the  outer  peripheral  surface 
of  the  master  rotor  comes  into  contact  with  the 
inner  peripheral  surface  of  a  stator,  and  having  a 
recess  for  engagement  with  a  bearing  member,  the 
inner  peripheral  surface  of  the  recess  being  de- 
signed  to  come  into  contact  with  the  outer  periph- 
eral  surface  of  the  bearing  member,  is  inserted  into 
the  inside  of  the  stator,  the  master  rotor  is  engaged 
with  the  bearing  member,  and  the  position  of  the 
bearing  member  is  adjusted  to  make  the  axis  of  the 
bearing  member  coincide  with  the  axis  of  the  sta- 
tor;  and  a  second  step  wherein  the  bearing  mem- 
ber  is  fixed  on  a  casing,  with  the  position  of  the 
bearing  member  adjusted  by  the  master  rotor. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 
which: 

Fig.  1  is  a  cross-sectional  side  view  showing  a 
first  embodiment  of  the  invention; 
Fig.  2  is  a  cross-sectional  side  view  showing  the 
state  wherein  a  main  bearing  is  attached  in  the 
first  embodiment; 
Figs.  3A  to  3D  are  cross-sectional  side  views 
illustrating  the  process  of  compressing  a  refrig- 
erant  gas  while  it  is  carried; 

Fig.  4  is  a  cross-sectional  side  view  showing  a 
second  embodiment  of  the  invention; 
Fig.  5  is  a  view  for  illustrating  how  to  assemble 
the  fluid  compressor  according  to  the  second 

5  embodiment; 
Fig.  6  is  a  cross-sectional  side  view  showing  a 
third  embodiment  of  the  invention; 
Fig.  7  is  a  cross-sectional  side  view  showing  a 
sub  bearing,  a  support  mechanism  and  periph- 

w  eral  parts  thereof  in  the  third  embodiment; 
Fig.  8  is  a  cross-sectional  view  taken  along  line 
II-  ll  in  Fig.  7; 
Fig.  9  is  an  exploded  perspective  view  showing 
a  sub  bearing  and  a  support  mechanism; 

15  Fig.  10  is  a  view  for  explaining  the  function  of  a 
refrigerant  gas  in  a  compression  section; 
Fig.  11  is  a  cross-sectional  side  view  showing 
the  sub  bearing,  the  support  mechanism  and  the 
peripheral  parts  in  the  third  embodiment  in 

20  which  an  O-ring  is  replaced  by  a  packing; 
Fig.  12  is  a  cross-sectional  side  view  showing  a 
fourth  embodiment  of  the  invention; 
Fig.  13  is  a  cross-sectional  side  view  showing  a 
discharge  side  of  a  cylinder  in  the  fourth  em- 

25  bodiment; 
Fig.  14  is  a  cross-sectional  view  taken  along  line 
III-  Ill  in  Fig.  13; 
Fig.  15  is  a  cross-sectional  side  view  showing  a 
fifth  embodiment  of  the  invention; 

30  Fig.  16  is  an  enlarged  view  of  that  part  in  Fig.  15 
which  is  indicated  by  a  circle  E; 
Fig.  17  is  a  cross-sectional  side  view  showing  a 
compression  section  according  to  a  sixth  em- 
bodiment; 

35  Fig.  18  is  a  cross-sectional  view  taken  along  line 
IV-  IV  in  Fig.  17; 
Fig.  19  is  a  perspective  view  of  a  cut-out  part 
including  an  Oldham  mechanism  and  its  periph- 
eral  portion; 

40  Fig.  20  is  a  front  view  of  a  fixed-side  Oldham 
mechanism; 
Fig.  21  is  a  plan  view  of  the  fixed-side  Oldham 
mechanism; 
Fig.  22  is  a  cross-sectional  view  taken  along  line 

45  V-VinFig.  17; 
Fig.  23  is  a  front  view  of  an  Oldham  ring; 
Fig.  24  is  a  plan  view  showing  the  Oldham  ring; 
Fig.  25  is  a  cross-sectional  view  taken  along  line 
VI-VI  in  Fig.  24; 

50  Fig.  26  is  a  side  view  showing  the  state  wherein 
a  blade  in  the  sixth  embodiment  is  engaged  with 
the  fixed-side  Oldham  mechanism; 
Fig.  27  is  a  cross-sectional  view  showing  the 
shapes  of  a  blade  and  a  first  blade  stopper 

55  according  to  the  sixth  embodiment;  and 
Figs.  28  to  30  are  cross-sectional  side  views 
showing  prior  art. 

Embodiments  of  the  present  invention  will  now 

3 



5 EP0  435  193  A2 6 

be  described  with  reference  to  the  accompanying 
drawings. 

Fig.  1  shows  a  first  embodiment  of  the  inven- 
tion.  An  axial  flow  fluid  compressor  (hereinafter 
"compressor")  1  is  employed,  for  example,  in  a 
refrigerating  cycle.  The  compressor  1  comprises  a 
cylindrical  sealed  casing  2,  a  compression  section 
3  housed  in  the  casing  2,  and  a  drive  motor  4 
situated  coaxially  with  the  compression  section  3  to 
rotate  the  compression  section  3. 

The  sealed  casing  2  comprises  a  first  casing  5 
having  an  opened  axial  end  and  a  second  casing  6 
having  an  opened  axial  end.  The  sealed  casing  2  is 
constituted  by  hermetically  coupling  the  first  and 
second  casings  5  and  6,  with  their  opened  ends 
facing  each  other  coaxially. 

The  compression  section  3  comprises  a  cyl- 
inder  7  and  a  rotating  body  8  situated  eccentrically 
within  the  cylinder  7.  A  spiral  blade  9  is  formed  on 
the  rotating  body  8  of  the  compression  section  3.  A 
plurality  of  working  chambers  10  divided  by  the 
blade  9  are  formed  in  the  cylinder  7. 

The  rotating  body  8  has  a  spiral  groove  11  on 
its  outer  peripheral  surface.  The  groove  1  1  extends 
with  a  predetermined  pitch  varying  from  one  side 
to  the  other  side  of  it.  The  rotating  body  8  has  a 
main  shaft  12  and  a  sub  shaft  13  at  their  axial 
ends.  The  shafts  12  and  13  are  thinner  than  the 
middle  portion  of  the  rotating  body  8.  The  spiral 
blade  9  having  a  suitable  elasticity  is  forcibly  fitted 
in  the  groove  1  1  of  the  rotating  body  8. 

The  cylinder  7  has  axial  ends  opened.  One  of 
the  opened  ends  is  located  on  the  suction  side, 
and  the  other  is  located  on  the  discharge  side.  The 
cylinder  7  contains  the  rotating  body  8  and  the 
blade  9,  such  that  the  blade  9  is  contracted  to 
some  extent  towards  the  center  of  the  spiral  of  the 
blade  9.  In  addition,  the  cylinder  7  has  its  inner 
peripheral  surface  brought  into  hermetical  contact 
with  part  of  the  outer  peripheral  surface  of  the 
rotating  body  8. 

The  cylinder  7  contains  a  plurality  of  working 
chambers  10  divided  by  the  blade  9.  The  working 
chambers  10  have  volumes  varying  gradually  from 
one  axial  end  to  the  other  axial  end  of  the  cylinder 
7. 

In  the  compression  section  3,  the  working 
chambers  10  are  arranged  along  the  axis  of  the 
cylinder  7.  The  volumes  of  the  chambers  10  de- 
crease  gradually  from  the  suction  side  (the  right 
side  in  Fig.  1)  of  the  cylinder  7  towards  the  dis- 
charge  side  (the  left  side). 

The  cylinder  7  of  the  compression  section  3 
includes  an  Oldham  mechanism  14  for  transmitting 
a  torque  of  the  cylinder  7  to  the  rotating  body  8.  A 
main  bearing  15  is  hermetically  inserted  into  the 
suction-side  end  of  the  cylinder  7,  and  a  sub  bear- 
ing  16  is  hermetically  inserted  into  the  discharge- 

side  end  of  the  cylinder  7.  The  main  shaft  12  of  the 
rotating  body  8  is  inserted  into  the  main  bearing 
15,  and  the  sub  shaft  13  is  inserted  into  the  sub 
bearing  16.  The  both  bearings  15  and  16  enable 

5  the  rotating  body  8  to  rotate. 
The  drive  motor  4  comprises  an  annular  stator 

17  fixed  on  the  inner  peripheral  surface  5a  of  the 
first  casing  5,  and  an  annular  rotor  18  situated 
coaxially  within  the  stator  17  and  mounted  on  an 

10  intermediate  part  of  the  cylinder  7.  A  motor  air  gap 
19  is  produced  between  the  stator  17  and  the  rotor 
18  by  utilizing  a  difference  between  the  inside 
diameter  of  the  stator  17  and  the  outside  diameter 
of  the  rotor  1  8. 

15  In  Fig.  1,  a  main  bearing  seat  20  serves  as  a 
support  for  the  main  bearing  15.  The  seat  20  is  a 
circular  plate.  One  surface  of  the  seat  20  is  fixed 
on  a  bottom  face  5b  of  the  first  casing  5  of  the 
sealed  casing  2.  The  axis  of  the  main  bearing  seat 

20  20  is  substantially  parallel  to  the  axis  of  the  casing 
2.  The  other  surface  20a  of  the  seat  20,  which  is 
exposed  to  the  drive  motor  4,  is  flattened  with  high 
precision.  The  surface  20b  is  substantially  per- 
pendicular  to  the  inner  peripheral  surface  2a  of  the 

25  casing  2,  that  is,  substantially  perpendicular  to  the 
axis  of  the  casing  2. 

As  is  shown  in  Figs.  1  and  2,  the  exposed 
surface  20b  of  the  main  bearing  seat  20  is  put  in 
contact  with  the  main  bearing  15.  The  surface  20b 

30  is  superposed  on  a  flange  21  of  the  main  bearing 
15  projecting  radially  outwards.  The  main  bearing 
seat  20  is  coupled  to  the  main  bearing  15  by 
means  of  bolts  22  inserted  through  the  flange  21  in 
its  thickness  direction. 

35  The  bolts  22  are  arranged  about  the  axis  of  the 
main  bearing  15,  along  a  circle  with  a  diameter 
smaller  than  the  diameter  of  the  inner  peripheral 
surface  of  the  stator  17.  The  bolts  22  are  situated 
radially  inwards  of  the  inner  peripheral  surface  of 

40  the  stator  1  7. 
The  main  bearing  seat  20  supports  the  com- 

pression  section  3  at  its  one  side,  and  the  axis  of 
the  compression  section  3  (and  the  rotor  18)  is 
made  to  coincide  with  the  axis  of  the  stator  17. 

45  The  main  bearing  seat  20  has  a  suction  gas 
passage  25  extending  in  the  thickness  direction  of 
the  main  bearing  seat  20  and  allowing  a  suction 
pipe  connected  to  the  bottom  of  the  first  casing  5 
from  the  outside  to  communicate  with  a  suction 

50  hole  24  formed  in  the  main  bearing  15. 
In  order  to  seal  the  suction  gas  path  25  from 

the  pressurized  gas  discharged  into  the  sealed 
casing  2,  it  is  desirable  that  the  main  bearing  seat 
20  be  fixed  to  the  first  casing  5  by  means  of  a  ring 

55  welding  along  the  outer  peripheral  surface  of  the 
main  bearing  seat  20. 

The  bolts  22  are  fastened  while  a  predeter- 
mined  motor  air  gap  19  is  kept  in  the  circumferen- 
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tial  direction,  thereby  coupling  the  main  bearing  15 
(and  compression  section  3)  to  the  main  bearing 
seat  20. 

In  Fig.  1  ,  numeral  26  denotes  a  discharge  pipe 
connected  to  the  first  casing  5  from  the  outside. 
The  pressurized  refrigerant  gas  in  the  sealed  cas- 
ing  2  is  discharged  from  the  casing  2  to  the  out- 
side  through  the  discharge  pipe  26. 

In  the  compressor  1  having  the  above  struc- 
ture,  the  drive  motor  4  is  driven  to  rotate  the  rotor 
18  and  the  cylinder  7  coaxially,  as  one  body.  The 
torque  of  the  cylinder  7  is  transmitted  to  the  rotat- 
ing  body  8  through  the  Oldham  mechanism  14. 
The  rotating  body  8  is  rotated  synchronously  with 
the  cylinder  7,  such  that  part  of  the  outer  peripheral 
surface  of  the  rotating  body  8  is  put  in  contact  with 
the  inner  peripheral  surface  of  the  cylinder  7. 

The  blade  9  is  displaced  relative  to  the  rotating 
body  8,  in  accordance  with  the  rotation  of  the 
rotating  body  8.  The  blade  9  is  projected  from  and 
retreated  in  the  groove  1  1  in  the  radial  direction  of 
the  rotating  body  8,  such  that  the  outer  peripheral 
surface  of  the  blade  9  is  put  in  contact  with  the 
inner  peripheral  surface  of  the  cylinder  7  and  part 
of  the  blade  9  is  projected  from  the  groove  1  1  . 

When  the  compression  section  3  is  operated,  a 
refrigerant  gas  in  a  refrigerating  cycle  is  taken  in 
the  cylinder  7  through  the  suction  pipe  23,  suction 
gas  path  25  and  suction  hole  24.  As  is  illustrated  in 
Figs.  3A  to  3D,  the  refrigerant  gas  taken  in  the 
cylinder  7  is  successively  sent  to  the  working 
chambers  1  0  in  accordance  with  the  relative  move- 
ment  of  the  cylinder  and  the  rotating  body  8.  The 
refrigerant  gas  is  gradually  compressed  as  it  sent 
from  the  suction  side  to  the  discharge  side  of  the 
cylinder  7. 

The  refrigerant  gas  pressurized  in  the  cylinder 
7  is  discharged  to  the  inside  space  of  the  sealed 
casing  2,  and  is  returned  to  the  refrigerating  cycle 
through  the  discharge  pipe  26. 

In  the  above  compressor  1,  the  main  bearing 
15  is  fixed  to  the  sealed  casing  2,  without  providing 
the  frame  112  as  shown  in  Fig.  30.  Thus,  the 
unnecessary  space  1  1  3  does  not  be  produced  out- 
side  the  frame  112.  As  a  result,  the  axial  length  of 
the  compressor  1  is  small  and  the  size  of  the 
compressor  1  can  be  reduced. 

Since  the  main  bearing  15  (and  compression 
section  3)  is  supported  via  the  main  bearing  seat 
20,  the  surface  to  which  the  main  bearing  15  is 
attached,  i.e.  the  exposed  surface  20b  of  the  main 
bearing  seat  20  can  easily  kept  at  right  angles  to 
the  inner  peripheral  surface  2a  of  the  sealed  casing 
2.  Thus,  the  motor  air  gap  19  can  be  kept  at  a 
predetermined  dimension  over  the  entire  circum- 
ference  of  the  rotor  1  8. 

In  addition,  the  main  bearing  15  can  easily 
been  fixed  to  the  main  bearing  seat  20  by  means 

of  the  bolts  22. 
Fig.  4  shows  a  second  embodiment  of  the 

present  invention.  The  structural  elements,  which 
have  already  been  mentioned  in  the  first  embodi- 

5  ment,  are  denoted  by  like  reference  numerals,  and 
the  description  thereof  is  omitted. 

In  Fig.  4,  an  axial  flow  fluid  compressor 
(hereinafter  called  "compressor")  31  is  employed, 
for  example,  in  a  refrigerating  cycle.  The  compres- 

70  sor  31  comprises  a  cylindrical  sealed  casing  2,  a 
compression  section  3  housed  in  the  casing  2,  and 
a  drive  motor  4  situated  coaxially  with  the  com- 
pression  section  3  to  rotate  the  compression  sec- 
tion  3. 

75  The  sealed  casing  2  comprises  a  first  casing 
32  having  an  opened  axial  end  and  a  second 
casing  33  having  an  opened  axial  end.  The  sealed 
casing  2  is  constituted  by  hermetically  coupling  the 
first  and  second  casings  32  and  33,  with  their 

20  opened  ends  facing  each  other  coaxially. 
A  main  bearing  seat  34  is  projected  from  the 

central  part  of  the  bottom  of  the  first  casing  32. 
The  main  bearing  seat  34  is  formed  integral  with 
the  first  casing  32.  The  main  bearing  seat  34  has, 

25  for  example,  a  substantially  circular  shape.  A  re- 
ceiving  surface  35  of  the  main  bearing  seat  34  is 
flattened  with  a  desired  precision.  The  receiving 
surface  35  is  directed  to  the  open  side  of  the  first 
casing  32,  while  the  surface  35  is  kept  substantially 

30  perpendicular  to  the  axis  of  the  first  casing  32. 
The  compression  section  3  comprises  a  cyl- 

inder  7  and  a  rotating  body  8  (or  a  columnar 
rotating  body)  situated  eccentrically  within  the  cyl- 
inder  7.  The  cylinder  7  contains  a  plurality  of 

35  working  chambers  10  divided  by  a  spiral  blade  9 
formed  around  the  rotating  body  8.  The  blade  9  is 
fitted  in  a  spiral  groove  11  cut  in  the  peripheral 
surface  of  the  rotating  body  8.  The  working  cham- 
bers  10  have  volumes  decreasing  gradually  from 

40  the  suction  side  towards  the  discharge  side  of  the 
cylinder  7. 

A  main  bearing  15  is  hermetically  inserted  into 
a  suction-side  end  portion  of  the  cylinder  7,  and  a 
sub  bearing  16  is  hermetically  inserted  into  a 

45  discharge-side  end  end  portion  of  the  cylinder  7.  A 
main  shaft  12  of  the  rotating  body  8  is  inserted  into 
the  main  bearing  15,  and  a  sub  shaft  13  of  the 
rotating  body  8  is  inserted  into  the  sub  bearing  16. 
The  bearings  15  and  16  support  the  rotating  body 

50  8  rotatably. 
An  outer  end  face  of  the  main  bearing  15  is 

abutted  on  the  receiving  surface  35  of  the  main 
bearing  seat  34.  A  flange  27  of  the  main  bearing 
15,  which  projects  radially  outwards,  is  superposed 

55  on  the  main  bearing  seat  34.  The  flange  27  has 
through-holes  36  extending  in  the  thickness  direc- 
tion  of  the  flange  27.  The  through-holes  36  are 
opposed  to  tap  holes  37  formed  in  the  main  bear- 

5 
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ing  seat  34,  such  that  the  through-holes  36  com- 
municate  with  the  tap  holes  37. 

The  through-holes  36  and  tap  holes  37  con- 
stitute  bolt  holes  38  (only  two  of  which  are  shown) 
extending  over  the  flange  27  and  the  main  bearing 
seat  34.  The  holes  36  and  37  are  positioned  to 
correspond  to  each  other. 

The  tap  holes  37  extend  in  the  thickness  direc- 
tion  of  the  main  bearing  seat  34.  The  holes  37  are 
open  to  the  receiving  surface  35  and  extends  to  a 
predetermined  depth  in  the  bottom  of  the  first 
casing  32. 

The  diameter  of  each  through-hole  36  is  slight- 
ly  greater  than  that  of  each  tap  hole  37. 

The  drive  motor  4  comprises  an  annular  stator 
17  fixed  on  the  inner  peripheral  surface  32a  of  the 
first  casing  32,  and  an  annular  rotor  18  situated 
coaxially  within  the  stator  17  and  mounted  on  an 
intermediate  part  of  the  cylinder  7.  A  motor  air  gap 
19  is  produced  between  the  stator  17  and  the  rotor 
18  by  utilizing  a  difference  between  the  inside 
diameter  of  the  stator  1  7  and  the  outside  diameter 
of  the  rotor  1  8. 

The  stator  17  includes  coaxially  formed  inner 
peripheral  surface  17a  and  outer  peripheral  surface 
17b.  The  axis  of  the  stator  17  is  substantially 
identical  to  the  axis  of  the  sealed  casing  2.  The 
rotor  18  fixed  on  the  outer  peripheral  surface  of  the 
cylinder  7  is  located  inside  the  stator  17.  A  motor 
air  gap  19  is  provided  between  the  inner  peripheral 
surface  17a  of  the  stator  17  and  the  outer  periph- 
eral  surface  1  8a  of  the  rotor  1  8. 

In  Fig.  4,  numeral  39  denotes  bolts  serving  as 
fixing  members.  The  bolts  39  are  engaged  in  the 
bolt  holes  38.  The  bolts  39  securely  couple  the 
main  bearing  15  (and  compression  section  3)  to  the 
first  casing  32.  A  gap  40  is  provided  between  each 
bolt  39  and  the  inner  peripheral  surface  of  the 
corresponding  through-hole  36. 

The  bolts  39  are  arranged  about  the  axis  of  the 
main  bearing  15,  along  a  circle  having  a  diameter 
less  than  the  diameter  of  the  inner  peripheral  sur- 
face  1  7a  of  the  stator  1  7.  The  bolts  39  are  located 
inside  the  inner  peripheral  surface  1  7a  of  the  stator 
17. 

The  compressor  1(31)  having  the  above  struc- 
ture  is  assembled  with  use  of  a  master  rotor  de- 
noted  by  numeral  41  in  Fig.  5. 

The  master  rotor  41  has  a  columnar  shape  and 
is  attached  to  an  end  portion  of  a  shaft  42.  The 
outside  diameter  of  the  master  rotor  41  is  substan- 
tially  equal  to  the  inside  diameter  of  the  stator  17. 
The  master  rotor  41  extends  straight  and  has  both 
ends  opened.  The  master  rotor  41  has  working 
holes  43,  for  example,  arranged  coaxially  so  as  to 
correspond  to  the  bolt  holes38.  In  addition,  the 
master  rotor  41  has  a  recess  44  in  which  the  main 
bearing  (bearing  member)  is  engaged.  The  recess 

44  is  formed  at  a  central  part  of  an  end  portion  of 
the  master  rotor  41  and  has  an  inside  diameter 
substantially  equal  to  the  outside  diameter  of  the 
main  bearing  15. 

5  The  compressor  31  is  formed  in  the  following 
manner. 

The  main  bearing  15  is  temporarily  attached, 
by  means  of  the  bolts  39,  to  the  main  bearing  seat 
34  of  the  first  casing  32  to  which  the  stator  17  is 

w  fixed  in  advance.  The  master  rotor  41  is  inserted 
into  the  first  casing  32.  The  master  rotor  41  is 
inserted  into  the  inside  space  of  the  stator  17  such 
that  an  outer  peripheral  surface  41a  of  the  master 
rotor  41  is  brought  into  contact  with  the  inner 

15  peripheral  surface  17a  of  the  stator  17. 
The  end  portion  of  the  master  rotor  41  is 

engaged  with  the  main  bearing  15,  and  the  main 
bearing  15  enters  the  recess  44.  The  inner  periph- 
eral  surface  44a  of  the  recess  44  is  put  in  contact 

20  with  the  outer  peripheral  surface  of  the  main  bear- 
ing  15.  The  position  of  the  main  bearing  15  is 
adjusted  in  relation  to  the  stator  17,  so  that  the  axis 
of  the  main  bearing  15  may  coincide  with  the  axis 
of  the  stator  17. 

25  While  the  position  of  the  main  bearing  15  is 
kept,  a  tool  or  the  like  is  inserted  into  the  working 
holes  43  of  the  master  rotor  41.  The  bolts  39  are 
fastened  with  sufficient  force;  thus,  the  main  bear- 
ing  15  is  secured  to  the  first  casing  42. 

30  After  the  master  rotor  41  is  pulled  out  from  the 
first  casing  32,  the  cylinder  7,  rotating  body  8,  etc. 
are  assembled  with  the  main  bearing  15.  Thus,  the 
compression  section  3  is  constituted. 

By  virtue  of  the  gap  40  defined  inside  the  inner 
35  peripheral  surface  of  the  through-hole  36,  the  main 

bearing  15  is  engaged  with  the  master  rotor  41  and 
simultaneously  the  main  bearing  15  is  automati- 
cally  positioned  in  a  plane  vertical  to  the  axis  of  the 
master  rotor  41.  The  main  bearing  15  supports  the 

40  cylinder  7,  rotor  18,  etc.  in  the  state  wherein  the 
axes  thereof  coincide  with  the  axis  of  the  stator  17. 

According  to  the  above  compressor  31  and  the 
method  of  assembling  the  compressor  31  ,  the  axis 
of  the  stator  17  can  be  made  to  coincide  with  the 

45  axis  of  the  main  bearing  15  (and  cylinder  7,  rotor 
18,  etc.)  with  high  precision.  Thus,  the  motor  air 
gap  1  9  is  not  varied  and  can  be  kept  at  a  constant 
value  in  the  circumferential  direction. 

Since  the  position  of  the  main  bearing  15  is 
so  adjusted  with  use  of  the  master  rotor  41  ,  it  is  easy 

to  make  the  axis  of  the  main  bearing  15  coincide 
with  the  axis  of  the  stator  1  7. 

Since  the  bolts  39  are  arranged  inside  the 
inner  peripheral  surface  17a  of  the  stator  17,  it  is 

55  possible  to  fix  the  main  bearing  15  while  adjusting 
the  position  of  the  main  bearing  15  with  use  of  the 
master  rotor  41  . 

Further,  since  the  motor  air  gap  1  9  can  be  kept 

6 



11 EP  0  435  193  A2 12 

constant,  the  input  to  the  motor  is  stable,  and  the 
performance  of  the  drive  motor  4  is  enhanced. 

Since  the  motor  air  gap  19  does  not  become 
eccentric,  non-uniform  rotation  of  the  rotating  body 
8  does  hardly  occur,  and  the  vibration  of  the  com- 
pressor  31  is  low. 

Fig.  6  shows  a  third  embodiment  of  the  inven- 
tion.  The  structural  elements,  which  have  already 
been  mentioned  above,  are  denoted  by  like  refer- 
ence  numerals,  and  the  description  thereof  is  omit- 
ted. 

In  Fig.  6,  numeral  51  denotes  an  axial  flow  fluid 
compressor  (hereinafter,  referred  to  as 
"compressor"). 

The  compressor  51  comprises  a  sealed  casing 
2,  and  a  compression  section  3  contained  within 
the  sealed  casing  2.  The  compression  section  3  is 
constituted  by  a  cylinder  7  having  both  ends 
opened,  and  a  rotating  rod  8  situated  eccentrically 
within  the  cylinder  7. 

A  main  shaft  12  and  a  sub  shaft  13  are  integ- 
rally  formed  at  both  end  portions  of  the  rotating 
body  8  of  the  compression  section  3.  The  main 
shaft  12  and.  sub  shaft  13  are  rotatably  supported 
by  a  main  bearing  (suction-side  bearing)  15  and  a 
sub  bearing  (discharge-side  bearing)  52  (described 
later)  at  eccentric  positions  of  the  bearings  1  5  and 
52. 

The  main  bearing  15  and  sub  bearing  52  are 
inserted  into  both  open  ends  of  the  cylinder  7.  The 
both  open  ends  of  the  cylinder  7  are  hermetically 
sealed.  The  main  bearing  15  is  fixed  on  the  inner 
wall  of  the  sealed  casing  2,  and  the  sub  bearing  52 
is  left  free.  More  specifically,  the  cylinder  7,  along 
with  the  rotating  body  8,  is  supported  at  one  side 
by  the  main  bearing  15  within  the  sealed  casing  2. 

A  spiral  groove  11  is  formed  in  the  outer  pe- 
ripheral  surface  of  the  rotating  body  8.  A  blade  9  is 
fitted  in  the  groove  11  such  that  the  blade  9  can 
freely  project  from  and  sink  in  the  groove  1  1  .  The 
inside  space  of  the  cylinder  7  is  divided  by  the 
blade  9  into  a  plurality  of  working  chambers  10. 
The  working  chambers  10  have  volumes  decreas- 
ing  gradually  from  the  suction  side  towards  the 
discharge  side  of  the  cylinder  7. 

In  the  compressor  51  ,  a  drive  motor  4  rotates 
the  cylinder  7  and  rotating  body  8  relative  to  each 
other  and  synchronously,  thereby  compressing  a 
refrigerant  gas  (working  fluid)  or  the  like  sent  from 
a  refrigerating  cycle  while  carrying  the  gas  gradu- 
ally  from  the  suction  side  towards  the  discharge 
side  of  the  cylinder  7. 

As  is  shown  in  Figs.  7  to  9,  the  sub  bearing  52 
has  a  cylindrical  shape  with  a  stepped  portion.  That 
portion  of  the  sub  bearing  52  which  has  a  smaller 
diameter  is  inserted  into  the  cylinder  7,  and  that 
portion  having  a  larger  diameter  is  projected  from 
the  cylinder  7. 

The  sub  bearing  52  has  a  support  hole  53.  The 
support  hole  53  is  formed  so  as  to  penetrate  the 
sub  bearing  52  eccentrically,  and  is  eccentric  with 
respect  to  the  axis  of  the  sub  bearing  52.  The  sub 

s  shaft  13  of  the  rotating  body  8  is  supported  in  the 
support  hole  53. 

The  sub  bearing  52  is  supported  by  the  sealed 
casing  2  via  a  support  mechanism  54  (described 
later). 

w  Specifically,  the  support  mechanism  54  serves 
to  support  the  discharge  side  of  the  compression 
section  3  within  the  sealed  casing  2. 

The  support  mechanism  54  comprises  an  en- 
gagement  cap  56  fixed  to  the  sub  bearing  52  by 

15  means  of  engagement  screws  55;  a  columnar  slide 
pin  57  loosely  inserted  into  the  engagement  cap 
56;  a  columnar  support  pin  58  crossing  the  slide 
pin  57  substantially  at  right  angles;  and  a  support 
member  59  for  fixing  both  end  portions  of  the 

20  support  pin  58  to  the  sealed  casing  2. 
The  structural  parts  of  the  support  mechanism 

54  will  now  be  described. 
The  engagement  cap  56  comprises  a  flange 

56a  fixed  on  the  end  face  of  the  sub  bearing  52  by 
25  means  of  the  engagement  screws  55;  a  disc  por- 

tion  56b  formed  integrally  with  one  end  face  of  the 
flange  56a,  engaged  in  the  support  hole  53  in  the 
sub  bearing  52,  and  designed  to  hermetically  seal 
the  support  hole  53  with  use  of  a  seal  member 

30  such  as  a  O-ring  60;  and  a  pin  stopper  56c  integ- 
rally  formed  with  the  other  end  face  of  the  flange 
56a. 

The  pin  stopper  56c  has  a  substantially  cubic 
shape,  and  projects  outside  of  the  outer  end  face 

35  of  the  sub  bearing  52.  The  pin  stopper  56c  has  pin 
stopper  holes  61a  and  61b  extending  in  the  hori- 
zontal  and  vertical  directions  and  having  different 
diameters.  The  pin  stopper  holes  61a  and  61b 
intersect  at  right  angels  with  each  other. 

40  The  point  of  intersection  of  the  pin  stopper 
holes  61a  and  61b  coincides  with  the  axis  of  the 
support  hole  53  of  the  sub  bearing  52,  in  the  state 
wherein  the  support  mechanism  54  is  assembled 
and  the  engagement  cap  56  supports  the  sub 

45  bearing  52.  In  other  words,  the  axis  of  the  support 
hole  53  of  the  sub  bearing  52  coincides  with  the 
axis  of  the  rotating  body  8  and  is  displaced  from 
the  axis  of  the  cylinder  7. 

The  slide  pin  57  is  loosely  inserted  into  the 
50  horizontal  pin  stopper  hole  61a.  The  engagement 

cap  56  is  rotatable  about  the  slide  pin  57.  Both  end 
portions  of  the  slide  pin  57  are  supported  by 
removal-preventing  means  so  as  not  to  be  removed 
from  the  pin  stopper  56c. 

55  An  insertion  hole  57a  is  formed  at  central  part 
of  the  slide  pin  57.  The  hole  57a  extends  along  a 
line  intersecting  at  right  angles  with  the  axis  of  the 
slide  pin  57.  The  insertion  hole  57a  communicates 
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with  the  stopper  hole  61b.  The  support  pin  58  is 
loosely  inserted  through  the  vertical  stopper  hole 
61b  and  insertion  hole  57a.  The  slide  pin  57  and 
the  engagement  cap  56  are  supported  so  as  to  be 
rotatable  about  the  support  pin  58. 

In  Figs.  7  to  9,  the  support  pin  58  is  provided 
vertically.  The  support  member  59  is  formed  by 
bending  a  plate  member,  and  comprises  a  central 
base  portion  59a  and  both  end  portions  59b  lo- 
cated  at  both  ends  of  the  base  portion  59a  and 
substantially  perpendicular  to  the  base  portion  59a. 
The  base  portion  59a  of  the  support  member  59  is 
fixed  on  the  sealed  casing  2  by  means  of,  e.g. 
welding.  The  end  portions  59b  of  the  support  mem- 
ber  59  are  fixed  to  both  end  portions  of  the  support 
pin  58. 

The  support  pin  58  and  the  slide  pin  57  inter- 
sects  at  right  angles  in  X-Y  axis  direction.  The 
point  of  intersection  of  the  support  pin  58  and  the 
slide  pin  57  coincides  with  the  axis  of  the  rotating 
body  8,  i.e.  the  axis  of  the  support  hole  53,  since 
the  point  of  intersection  of  the  axis  of  the  pin 
stopper  holes  61a  and  61b  coincides  with  the  axis 
of  the  support  hole  53  of  the  sub  bearing  52. 

The  compressor  51  compresses  the  refrigerant 
gas  in  the  axial  direction  of  the  cylinder  7,  as  is 
indicated  by  arrows  A  in  Fig.  10.  A  thrust  force 
acting  from  the  discharge  side  to  the  suction  side 
(from  the  left  to  the  right  in  Fig.  10)  of  the  cylinder 
4,  as  is  indicated  by  an  arrow  B,  is  exerted  on  the 
rotating  body  8,  owing  to  a  pressure  difference 
between  the  suction  pressure  and  the  discharge 
pressure.  The  rotating  body  8  is  pushed  to  the 
suction  side  by  the  thrust  force  B. 

In  the  compressor  51,  a  discharge  pressure  is 
applied  to  the  end  face  of  the  main  shaft  1  2  of  the 
rotating  body  8,  and  a  suction  pressure  is  applied 
to  the  end  face  of  the  sub  shaft  13. 

Pressure-application  spaces  62  and  63  are 
formed  within  the  main  bearing  15  and  the  sub 
bearing  52.  Compressed  high-pressure  refrigerant 
gas  is  introduced  in  the  space  62  within  the  main 
bearing  15,  and  pre-compression  low-pressure  re- 
frigerant  gas  is  introduced  in  the  space  63  within 
the  sub  bearing  52. 

Thus,  a  discharge  pressure  is  applied  to  the 
end  face  of  the  main  shaft  12  of  the  rotating  body 
8,  and  a  suction  pressure  is  applied  to  the  end  face 
of  the  sub  bearing  13.  A  force  acting  opposite  to 
the  thrust  force  B  is  produced,  and  the  forces 
acting  on  the  rotating  body  8  are  substantially 
balanced.  Thus,  the  entire  thrust  force  is  set  low. 

In  the  case  where  discharge-pressure  refriger- 
ant  gas  is  introduced  in  the  main  bearing  15  and 
suction-pressure  refrigerant  gas  is  introduced  in  the 
sub  bearing  52,  the  forces  acting  on  the  sub  bear- 
ing  9  in  accordance  with  the  pressure  difference 
become  unbalanced,  and  a  force  acting  towards 

the  main  bearing  15  may  be  exerted  on  the  sub 
bearing  52. 

Since  the  compressed  refrigerant  gas  is  dis- 
charged  from  the  discharge  side  into  the  sealed 

5  casing  2,  the  pressure  within  the  sealed  casing  2 
becomes  substantially  equal  to  the  pressure  of  the 
discharged  refrigerant  gas.  Consequently,  the  outer 
end  face  of  the  sub  bearing  52,  which  is  exposed 
to  the  inside  of  the  sealed  casing  2,  is  pushed. 

10  Since  the  inner  end  face  of  the  sub  bearing  52  is 
eccentric,  the  force  acting  on  the  eccentric  end 
face  varies  in  the  circumferential  direction.  This  is 
why  the  force  acting  towards  the  main  bearing  15 
is  exerted  on  the  sub  bearing  52. 

75  The  above-described  compressor  51  is  pro- 
vided  with  the  support  mechanism  54.  The  sub 
bearing  52,  along  with  the  rotating  body  8  and 
cylinder  7,  is  supported  by  the  slide  pin  57  and  the 
support  58.  The  sub  bearing  52  is  supported  so  as 

20  to  be  movable  in  the  X-Y  directions  and  rotatable. 
The  point  of  intersection  between  the  slide  pin  57 
and  the  support  pin  58  coincides  with  the  axis  of 
the  rotating  body  8. 

While  the  thrust  force  B  is  exerted  on  the 
25  rotating  body  8  from  the  sub  bearing  (52)  side  to 

the  main  bearing  (15)  side  owing  to  the  compres- 
sion  of  the  refrigerant  gas,  the  discharge  pressure 
is  applied  to  the  end  face  of  the  main  shaft  12  of 
the  rotating  body  8,  which  end  face  is  open  to  the 

30  pressure-application  space  62,  and  the  suction 
pressure  is  applied  to  the  end  face  of  the  sub  shaft 
13,  which  end  face  is  open  to  the  pressure-applica- 
tion  space  63.  Thus,  the  force  acting  opposite  to 
the  thrust  force  B  is  exerted  on  the  rotating  body  8. 

35  The  sealed  casing  2  is  filled  with  the  com- 
pressed  high-pressure  discharge  gas,  which  acts 
on  the  outer  end  face  of  the  sub  bearing  52  and 
the  support  mechanism  54.  Since  the  eccentric 
support  hole  53  is  formed  in  the  sub  bearing  52, 

40  the  inner  end  face  of  the  sub  bearing  52  receives 
different  pressures  along  the  circumferential  direc- 
tion.  Thus,  the  sub  bearing  52  always  receives 
irregular,  unbalanced  pressure. 

However,  the  support  mechanism  54,  which  is 
45  interposed  between  the  sub  bearing  52  and  the 

sealed  casing  2,  prevents  the  sub  bearing  52  from 
being  displaced  towards  the  main  bearing  15.  The 
sub  bearing  52  is  not  put  in  slidable  contact  with 
the  rotating  body  8  and  the  cylinder  7,  and  fric- 

50  tional  loss  of  the  sub  bearing  52  is  prevented. 
The  sub  bearing  52  is  supported  by  the  slide 

pin  57  and  the  support  pin  58,  which  cross  each 
other  at  right  angles  and  constitute  the  support 
mechanism  54,  such  that  the  sub  bearing  52  is 

55  movable  along  lines  of  radial  directions  which  inter- 
sect  each  other  at  right  angles.  Thus,  the  sub 
bearing  52  is  suitably  supported  so  as  to  cancel  a 
displacement  in  all  directions  on  a  plane. 

8 
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In  addition,  the  sub  bearing  52  is  rotatable  in 
circumferential  directions  of  the  slide  pin  57  and 
the  support  pin  58.  The  point  of  intersection  of  the 
slide  pin  57  and  the  support  pin  58  coincides  with 
the  axis  of  the  rotating  body  8.  Thus,  when  the  sub 
bearing  52  receives  an  unbalanced  force  and  is 
inclined,  the  sub  bearing  52  freely  rotates  along  the 
circumferences  of  the  pins  57  and  58. 

Therefore,  even  if  the  squareness  of  the  sub 
bearing  52  in  relation  to  the  support  mechanism  54 
is  not  maintained  owing  to  the  precision  of  parts  or 
the  assembly  of  the  compressor,  the  sub  bearing 
52  is  inclined  and  the  cylinder  7,  etc.  follow  the 
movement  of  the  sub  bearing  52.  Thus,  no  lateral 
pressure  occurs  between  the  sub  bearing  52  and 
the  cylinder  7,  etc. 

The  displacement  angle  of  the  sub  bearing  52 
is  indicated  by  6  1  in  Fig.  7. 

Since  the  sub  bearing  5  is  prevented  by  the 
support  mechanism  54  from  rotating  about  its  own 
axis,  the  function  of  the  sub  bearing  52  is  not  lost. 

In  the  third  embodiment,  the  O-ring  60  is  used 
as  a  seal  member  situated  between  the  engage- 
ment  cap  56  of  the  support  mechanism  54  and  the 
support  hole  53  in  the  sub  bearing  52.  This  inven- 
tion  is  not  limited  to  this  example.  For  example,  as 
is  shown  in  Fig.  1  1  ,  a  plate-like  packing  65  may  be 
interposed  between  the  end  face  of  an  engagement 
cap  64  and  the  outer  end  face  of  the  sub  bearing 
52. 

In  addition,  in  the  third  embodiment,  the  slide 
pin  57  is  supported  by  the  engagement  cap  56,  the 
support  pin  58  is  supported  by  the  support  mem- 
ber  59,  and  the  slide  pin  57  and  the  support  pin  58 
are  engaged  so  as  to  cross  each  other  at  right 
angles.  This  invention  is  not  limited  to  this  exam- 
ple.  For  example,  the  slide  pin  57  may  be  provided 
directly  on  the  sub  bearing  53,  and  the  support  pin 
58  may  be  provided  directly  on  the  sealed  casing 
2.  It  is  not  necessary  to  directly  engage  the  pins  57 
and  58.  The  pins  57  and  58  may  be  situated  apart 
from  each  other  so  as  to  cross  each  other  at  right 
angles. 

Fig.  12  shows  a  fourth  embodiment  of  the 
invention.  The  structural  elements,  which  have  al- 
ready  mentioned  in  the  above  embodiments,  are 
denoted  by  like  reference  numerals,  and  the  de- 
scription  thereof  is  omitted. 

In  Fig.  12,  numeral  71  denotes  a  sealed  type 
fluid  compressor  (hereinafter  referred  to  as 
"compressor").  Numeral  71a  denotes  a  compres- 
sion  section  provided  in  the  compressor  71  and 
housed  in  a  sealed  casing  2.  The  compression 
section  71a  comprises  a  cylinder  7  and  a  columnar 
cylinder  8  situated  eccentrically  within  the  cylinder 
7. 

A  spiral  blade  9  is  fitted  in  a  spiral  groove  11 
formed  in  the  outer  peripheral  surface  of  the  rotat- 

ing  body  8.  I  he  blade  9  can  treeiy  project  tram 
and  sink  in  the  groove  1  1  ,  for  example,  in  the  radial 
direction  of  the  rotating  body  8.  The  rotating  body 
8  has  a  sub  shaft  13  located  on  the  discharge  side 

5  of  the  cylinder  7.  The  sub  shaft  13  is  inserted  into 
a  sub  bearing  16  which  seals  the  suction-side  end 
of  the  cylinder  7. 

The  sealed  casing  2  is  filled  with  a  lubricant 
72.  The  lubricant  72  is  supplied  to  the  compression 

w  section  71a  through  a  lubricant  suck-up  pipe  73 
serving  as  a  lubricant  path  connected  to  a  main 
bearing  15.  The  lubricant  72  enters  the  cylinder  7 
from  the  suction  side  to  the  discharge  side,  thereby 
lubricating  slidable  parts  of  the  compression  sec- 

15  tion  71a. 
In  Figs.  12  to  14,  numeral  74  denotes  a  blade 

stopper.  For  example,  the  blade  stopper  74  has  a 
cylindrical  shape.  The  blade  stopper  74  has  a 
flange  75  at  one  axial  end.  The  stopper  74  is 

20  situated  on  the  discharge  side  of  the  cylinder  7  and 
is  hermetically  inserted  in  the  cylinder  7.  The 
flange  75  of  the  blade  stopper  74  is  engaged  with 
the  outer  peripheral  surface  of  the  cylinder  7.  The 
blade  stopper  74  extends  radially  of  the  cylinder  7 

25  and  projects  into  the  inside  of  the  cylinder  7. 
The  flange  75  functions  as  a  stopper  and  the 

blade  stopper  74  is  positioned  by  the  flange  75. 
Thus,  the  length  of  that  part  of  the  blade  stopper 
74  which  projects  into  the  cylinder  7  is  made 

30  constant. 
An  end  portion  of  the  blade  stopper  74  is  put  in 

a  recess  76  formed  in  the  outer  peripheral  surface 
of  the  rotating  body  8  on  the  discharge  side.  The 
blade  stopper  74  has  a  discharge  port  77  extend- 

35  ing  along  the  axis  of  the  stopper  74.  The  outside  of 
the  cylinder  7  communicates  with  a  discharge 
chamber  78  in  the  cylinder  7  through  the  discharge 
port  77. 

The  discharge  chamber  78  is  one  of  working 
40  chambers  10  formed  along  the  axis  of  the  cylinder 

7.  The  chamber  78  is  closest  to  the  discharge  side. 
The  discharge  chamber  78  is  filled  with  high-pres- 
sure  refrigerant  gas  (working  fluid)  which  is  com- 
pressed  while  being  carried  gradually  from  the 

45  suction  side  towards  the  discharge  side  of  the 
cylinder  7. 

The  blade  stopper  74  allows  the  high-pressure 
refrigerant  gas  compressed  in  the  cylinder  and 
carried  to  the  discharge  chamber  78  to  path 

so  through  the  discharge  port  77.  Thus,  the  gas  is 
discharged  from  the  cylinder  7  into  the  inside 
space  of  the  sealed  casing  2. 

The  length  of  that  part  of  the  blade  stopper  74, 
which  projects  into  the  cylinder  7,  is  greater  than, 

55  for  example,  the  thickness  of  lubricant  72a  which  is 
supplied  into  the  discharge  chamber  78  and  is 
pushed  on  the  inner  peripheral  surface  of  the  cyl- 
inder  7  owing  to  a  centrifugal  force  produced  by 

9 



17 EP  0  435  193  A2 18 

the  rotation  of  the  cylinder  7. 
The  blade  stopper  74  is  located  in  the  vicinity 

of  the  discharge-side  end  of  the  blade  9.  That  part 
of  the  blade  stopper  74,  which  projects  into  the 
cylinder  7  and  is  opposed  to  the  discharge-side 
end  face  of  the  blade  9,  has  an  engagement  sur- 
face  79.  The  engagement  surface  79  has  a  shape 
and  a  size  corresponding  substantially  to  the 
discharge-side  end  face  of  the  blade  9.  The  en- 
gagement  surface  79  can  be  put  in  surface  contact 
with  the  discharge-side  end  face  of  the  blade  9,  as 
shown  in  Fig.  14. 

In  the  compressor  71  having  the  blade  stopper 
74,  when  the  blade  9  is  urged  towards  the  dis- 
charge  side  along  the  groove  11  by  the  force  due 
to  relative  movement  between  the  blade  9  and  the 
rotating  body  8,  the  discharge-side  end  face  of  the 
blade  9  abuts  on  the  engagement  surface  79  of  the 
blade  stopper  74.  The  force  acting  on  the  blade  9 
is  absorbed  by  the  blade  stopper  74,  and  the 
displacement  of  the  blade  9  is  prevented. 

Thus,  the  movement  of  the  blade  9  towards  the 
discharge  side  is  prevented  and  also  the  contact 
between  the  end  portion  of  the  blade  9  and  the  end 
portion  of  the  groove  1  1  of  the  rotating  body  8  is 
prevented.  Consequently,  the  abrasion  of  the  blade 
9  due  to  movement  is  prevented. 

In  addition,  the  blade  stopper  74  has  the  dis- 
charge  port  77  and  is  projected  into  the  cylinder  2. 
Thus,  all  lubricant  72a  supplied  to  the  discharge 
chamber  78  is  not  discharged  through  the  dis- 
charge  port  77,  and  a  suitable  amount  of  lubricant 
is  always  kept  in  the  cylinder  7.  The  blade  stopper 
9  serves  to  discharge  refrigerant  gas  and  also  to 
maintain  lubricant,  and  the  prevention  of  movement 
of  the  blade  and  the  maintaining  of  lubricant  can  be 
effected  by  a  single  part. 

Fig.  15  shows  a  fifth  embodiment  of  the 
present  invention.  The  structural  elements,  which 
have  already  been  mentioned  in  the  above  embodi- 
ments,  are  denoted  by  like  reference  numerals  and 
the  description  thereof  is  omitted. 

In  Fig.  15,  numeral  81  denotes  a*  discharge 
muffler  (hereinafter  called  "muffler")  serving  as  a 
surrounding  body.  The  muffler  81  has  a  cylindrical 
shape  and  is  coaxially  mounted  on  the  discharge- 
side  part  of  a  cylinder  7.  One  axial  end  portion  of 
the  muffler  81  is  put  in  hermetical  contact  with  the 
outer  peripheral  surface  of  the  cylinder  7. 

The  muffler  81  has  a  tapered  portion  82  flaring 
gradually  towards  the  suction  side  of  the  cylinder 
7.  The  other  axial  end  portion  of  the  muffler  81 
reaches  a  motor  rotor  83  mounted  on  the  cylinder 
7  and  is  hermetically  connected  to  a  tapered  sur- 
face  84  of  the  rotor  83.  A  hermetically  closed 
space  85  is  formed  between  the  inner  peripheral 
surface  of  the  muffler  81  and  the  outer  peripheral 
surface  of  the  cylinder  7. 

A  blade  stopper  74  is  situated  within  the  muf- 
fler  81  ,  and  a  discharge  port  77  of  the  stopper  74 
communicates  with  the  space  85.  As  is  shown  in 
Fig  16,  the  muffler  81  has  a  stepped  portion  at  its 

5  intermediate  portion  in  the  axial  direction.  The 
stepped  portion  serves  as  a  blade  stopper  fixing 
portion  (hereinafter  called  "fixing  portion")  86. 

The  fixing  portion  86  of  the  muffler  81  is  partly 
overlapped  with  a  flange  75  of  the  blade  stopper 

70  74.  The  flange  75  is  clamped  between  the  fixing 
portion  86  and  the  outer  peripheral  surface  of  the 
cylinder  7.  Thus,  the  muffler  86  presses  and  fixes 
the  blade  stopper  74  on  the  cylinder  7. 

The  muffler  81  rotates  along  with  the  cylinder  7 
75  and  the  rotor  83  which  constitutes  a  drive  motor  4. 

The  high-pressure  refrigerant  gas  (or  working  fluid), 
which  is  carried  and  compressed  in  the  cylinder  7, 
sent  to  the  discharge  chamber  78  and  passed 
through  the  discharge  port  77,  is  discharged  into 

20  the  closed  space  85  in  the  muffler  81  . 
The  muffler  81  attenuates  the  noise  of  refriger- 

ant  gas  discharged  to  the  closed  space  85  in  a 
pulsating  manner,  by  reflecting  and  re-reflecting 
the  noise  in  the  inside  of  the  muffler  81  .  Then,  the 

25  high-pressure  refrigerant  gas  is  passed  through  a 
hole  (not  shown)  formed  at  a  predetermined  loca- 
tion  on  the  wall  of  the  muffler  81  and  is  discharged 
into  the  sealed  casing  2. 

In  Fig.  15,  numeral  17  denotes  a  motor  stator 
30  which,  in  combination  with  the  rotor  83,  constitutes 

the  drive  motor  4. 
In  the  compressor  87  having  the  muffler  81  ,  the 

muffler  81  attenuates  the  noise  (e.g.  pulsating 
sound)  of  the  refrigerant  gas  discharged  from  the 

35  cylinder  7. 
As  a  method  of  fixing  the  blade  stopper  74  to 

the  cylinder  7,  forcible  fitting  or  adhesion  may  be 
considered  in  addition  to  the  above-mentioned 
method.  If  the  blade  stopper  74  is  forcibly  fitted  in 

40  the  cylinder  7  with  too  strong  force,  the  blade 
stopper  74  may  be  deformed.  On  the  other  hand,  if 
the  stopper  74  is  fitted  in  the  cylinder  7  with  too 
weak  force,  the  stopper  74  may  be  removed  from 
the  cylinder  7  owing  to  centrifugal  force. 

45  If  the  blade  stopper  74  is  adhered  to  the  cyl- 
inder  7,  the  reliability  of  adhesion  cannot  be  en- 
sured  for  a  long  time. 

In  the  above-described  compressor  87,  the 
blade  stopper  74  is  pressed  on  the  cylinder  7  by 

so  making  use  of  part  of  the  muffler  81.  Thus,  the 
blade  stopper  74  can  be  surely  fixed.  The  blade 
stopper  74  can  be  fixed  without  forcible  fitting  or 
adhesion.  The  removal  of  the  blade  stopper  74  can 
be  prevented  and  highly  reliable  fixation  of  the 

55  stopper  74  can  be  ensured  for  a  long  time. 
Since  the  blade  stopper  74  can  be  fixed  only 

by  mounting  the  muffler  81  on  the  cylinder  7,  the 
fixation  of  the  blade  stopper  74  is  very  easy. 
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A  sixth  embodiment  of  the  invention  will  now 
be  described  with  reference  to  Figs.  17  to  25.  The 
structural  elements,  which  have  already  been  men- 
tioned  in  the  above  embodiments,  are  denoted  by 
like  reference  numerals. 

In  Figs.  17  to  19,  numeral  91  denotes  a  sealed 
type  fluid  compressor  used,  for  example,  in  a  re- 
frigerating  cycle.  Numeral  3  denote  a  compression 
section  provided  in  the  compressor  91  and  stored 
in  a  sealed  casing  (not  shown). 

In  Figs.  17  to  19,  numeral  92  denotes  an  Old- 
ham  mechanism  situated  on  the  discharge  side  of 
a  cylinder  7.  The  Oldham  mechanism  92  com- 
prises  a  disc-shaped  fixed  Oldham  member  94 
having  a  key  93  on  he  discharge-side  side  surface, 
and  an  Oldham  ring  95  situated  along  the 
discharge-side  side  surface  of  the  fixed  Oldham 
member  94  and  having  a  rectangular  ring  hole  95a. 

The  fixed  Oldham  member  94  is  secured  to  the 
cylinder  7  by  means  of  fixing  screws  96  inserted  in 
the  radial  direction  of  the  cylinder  7.  In  addition,  the 
key  93  of  the  fixed  Oldham  member  94  is  engaged 
in  a  key  groove  97  of  the  Oldham  ring  95.  A  sub 
shaft  13  of  a  rotating  body  8  is  passed  through  the 
fixed  Oldham  member  94  and  the  Oldham  ring  95. 
An  engagement  portion  98  of  the  sub  shaft  13, 
which  has  a  rectangular  cross  section,  is  engaged 
in  the  ring  hole  95a  in  the  Oldham  ring  95. 

The  Oldham  mechanism  92  is  operated  in  the 
following  manner.  The  Oldham  ring  95  is  slid  over 
the  fixed  Oldham  member  94  in  the  direction  of 
arrow  C,  and  the  rotating  body  8  is  slid  in  the 
direction  of  arrow  D  relative  to  the  Oldham  ring  95. 
Thereby,  for  example,  the  torque  of  the  cylinder  7 
is  transmitted  to  the  rotating  body  8,  and  the  cyl- 
inder  7  and  rotating  body  8  are  synchronously 
rotated  relative  to  each  other. 

The  Oldham  mechanism  92  has  a  first  blade 
stopper  (hereinafter  called  "first  stopper")  99.  The 
first  stopper  99  has  a  prismal  shape  and  projects 
from  the  suction-side  surface  of  the  fixed  Oldham 
member  94.  The  first  stopper  99  is  located  at  the 
outer  peripheral  portion  of  the  fixed  Oldham  mem- 
ber  94  and  on  that  side  of  the  fixed  Oldham  mem- 
ber  94  which  is  opposite  to  the  side  where  the  key 
93  is  provided. 

The  first  stopper  99  is  put  in  a  discharge-side 
recess  100  formed  on  the  discharge  side  of  the 
rotating  body  8  so  as  to  open  at  the  end  face  and 
peripheral  face  of  the  rotating  body  8.  The  first 
stopper  99  faces  a  discharge-side  end  portion  of  a 
blade  9  projecting  into  the  recess  100.  As  is  shown 
in  Fig.  19,  one  side  face  of  the  stopper  99  abuts  on 
a  discharge-side  end  face  101  of  the  blade  9. 

In  Fig.  17,  numeral  102  denotes  a  second 
blade  stopper  (hereinafter,  called  "second  stop- 
per").  The  second  stopper  102  is  provided  on  the 
suction  side  of  the  cylinder  7  and  projects  radially 

from  the  inner  peripheral  surface  of  the  cylinder  7. 
The  second  stopper  102  is  put  in  a  suction-side 
recess  1  03  formed  at  the  suction  side  of  the  rotat- 
ing  body  8.  The  recess  103  is  open  at  the  outer 

5  peripheral  surface  of  the  rotating  body  8.  The  sec- 
ond  stopper  102  faces  a  suction-side  end  portion  of 
the  blade  9,  which  reaches  the  recess  103,  and 
abuts  on  the  suction-side  end  portion  of  the  blade 
9. 

10  Clearances  large  enough  to  prevent  mutual 
contact  of  the  cylinder  7  and  rotating  body  8  during 
relative  rotation  are  provided  between  the  outer 
peripheral  surface  of  the  first  stopper  99  and  the 
wall  of  the  discharge-side  recess  100  and  between 

75  the  outer  peripheral  surface  of  the  second  stopper 
102  and  the  wall  of  the  suction-side  recess  103. 

In  this  compressor  91  ,  when  the  blade  9  tends 
to  move  in  the  spiral  groove  1  1  ,  owing  to  the  force 
occurring  by  relative  movement  of  the  rotating 

20  body  8  and  blade  9,  the  pressure  difference  be- 
tween  the  suction  pressure  and  discharge  pressure 
of  refrigerant  gas,  the  temperature  of  the  cylinder  8 
and  the  friction  between  the  rotating  body  8  and 
blade  9,  one  of  the  end  portions  of  the  blade  9  is 

25  brought  into  contact  with  the  first  stopper  99  or 
second  stopper  102.  Thus,  the  first  stopper  99  or 
second  stopper  102  absorbs  the  force  acting  on 
the  blade  9. 

When  the  blade  9  tends  to  move  towards  the 
30  discharge  side,  the  movement  of  the  blade  9  is 

prevented  by  the  first  stopper  99.  When  the  blade 
9  tends  to  move  towards  the  suction  side,  the 
movement  of  the  blade  9  is  prevented  by  the 
second  stopper  102. 

35  According  to  this  compressor  91,  the  move- 
ment  of  the  blade  9  towards  the  discharge  side  and 
suction  side  can  be  prevented,  and  the  contact 
between  the  end  portions  of  the  blade  9  and  the 
end  portions  of  the  groove  1  1  in  the  rotating  body 

40  8  can  be  prevented.  Accordingly,  the  abrasion  of 
the  blade  9  due  to  movement  thereof  can  be  pre- 
vented.  In  this  embodiment,  the  movement  of  the 
blade  9  not  only  towards  the  discharge  side  but 
also  towards  the  suction  side  can  be  prevented. 

45  Thus,  higher  durability  and  reliability  can  be  en- 
sured,  compared  to  a  compressor  wherein  the 
movement  of  blade  9  only  towards  the  discharge 
side  is  prevented. 

The  torque  of  the  cylinder  7  and  rotating  body 
50  8  is  transmitted  by  means  of  the  Oldham  mecha- 

nism  92,  and  the  first  and  second  stoppers  99  and 
102  are  not  used  to  transmit  this  torque.  Thus, 
excessive  load  is  not  applied  to  the  stoppers  99 
and  102.  This  also  enhances  the  reliability  of  the 

55  compressor  91  . 
Furthermore,  since  the  first  stopper  99  is 

formed  integral  with  the  fixed  Oldham  member  94 
of  the  Oldham  mechanism  92,  the  movement  of  the 

11 
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blade  9  towards  the  discharge  side  can  be  pre- 
vented  without  increasing  the  number  of  parts. 

In  the  sixth  embodiment,  the  Oldham  mecha- 
nism  92  is  provided  on  the  discharge  side  of  the 
cylinder  7.  This  invention  is  not  limited  to  this 
example.  For  instance,  the  Oldham  mechanism  92 
may  be  provided  on  the  suction  side  of  the  cyl- 
inder  7  and  the  movement  of  the  blade  9  towards 
the  suction  side  may  be  prevented  by  the  first 
stopper  99. 

In  this  embodiment,  the  movement  of  the  blade 
9  is  prevented  by  the  projecting  first  stopper  99. 
For  example,  it  is  also  possible  that,  as  shown  in 
Fig.  26,  a  recess  104  is  formed  in  the  side  surface 
of  the  Oldham  mechanism  92  and  an  end  portion 
of  the  blade  9  is  engaged  in  the  recess  104, 
thereby  preventing  movement  of  blade  9. 

The  end  faces  of  the  blade  9  and  the  side 
faces  of  the  stoppers  99  and  102  may  not  nec- 
essarily  be  flat.  For  instance,  as  shown  in  Fig.  27, 
these  faces  may  be  curved.  It  is  desirable  that  the 
end  faces  of  the  blade  9  and  the  side  faces  of  the 
stoppers  99  and  102  have  mutually  mating  shapes 
in  order  to  ensure  good  surface  contact. 

The  compressors  of  the  present  invention  are 
applicable  to  various  systems  other  than  the  refrig- 
erating  cycle. 

Various  modifications  may  be  made  within  the 
scope  of  the  subject  matter  of  the  present  inven- 
tion. 

Claims 

1.  An  axial  flow  fluid  compressor  comprising: 
a  casing  (2); 
a  cylinder  (7)  situated  within  the  casing  (2) 
and  having  axial  end  portions,  one  of  the 
end  portions  serving  as  a  suction-side  end 
portion  and  the  other  serving  as  a 
discharge-side  end  portion; 
a  rotating  body  (8)  having  on  its  outer  pe- 
ripheral  surface  a  spiral  groove  (11)  formed 
with  a  gradually  decreasing  pitch,  the  rotat- 
ing  body  (8)  being  situated  eccentrically 
within  the  cylinder  (7); 
a  spiral  blade  (9)  fitted  in  said  spiral  groove 
(11)  and  wound  around  said  rotating  body 
(8),  the  spiral  blade  (9)  having  an  outer 
peripheral  surface  put  in  contact  with  an 
inner  peripheral  surface  of  the  cylinder  (7), 
and  the  spiral  blade  (9)  forming  a  plurality 
of  working  chambers  (10)  within  the  cylinder 
(7),  which  chambers  (10)  have  volumes 
gradually  decreasing  from  the  suction  side 
towards  the  discharge  side; 
a  drive  motor  (4)  for  rotating  the  cylinder  (7) 
and  the  rotating  body  (8)  relative  to  each 
other,  the  drive  motor  (4)  including  a  cylin- 

drical  stator  (17)  fixed  on  the  casing  (2)  and 
a  rotor  (18)  mounted  on  the  cylinder  (7)  and 
situated  inside  the  stator  (17)  coaxially,  with 
a  motor  air  gap  (19)  provided  therebetween; 

5  and 
a  bearing  member  (15)  engaged  with  one  of 
the  axial  end  portions  of  the  cylinder  (7)  and 
fixed  on  the  inner  wall  of  the  casing  by 
means  of  a  fixing  member  (28)  situated 

10  radially  more  inward  than  said  stator. 

2.  The  compressor  according  to  claim  1,  char- 
acterized  in  that  said  fixing  member  is  a  bolt 
(28). 

15 
3.  The  compressor  according  to  claim  1,  char- 

acterized  in  that  said  casing  is  a  sealed  casing 
(2)  composed  of  a  plurality  of  casing  compo- 
nents  (5,  6)  having  opened  portions,  the 

20  opened  portions  of  the  casing  components  (5, 
6)  being  hermetically  coupled  to  each  other. 

4.  An  axial  flow  fluid  compressor  according  to 
claim  1  ,  characterized  in  that  said  compressor 

25  further  comprises  a  support  member  (20) 
formed  of  a  disc-like  plate  member  and  coup- 
led  to  said  bearing  member  (15),  a  plate  sur- 
face  of  said  support  member  (20)  being  fixed 
on  an  axial  end  face  of  the  casing  (2)  along  a 

30  line  perpendicular  to  the  axis  of  the  casing. 

5.  An  axial  flow  fluid  compressor  comprising: 
a  casing  (2); 
a  cylinder  (7)  situated  within  the  casing  (2) 

35  and  having  axial  end  portions,  one  of  the 
end  portions  serving  as  a  suction-side  end 
portion  and  the  other  serving  as  a 
discharge-side  end  portion; 
a  bearing  member  (15)  engaged  with  one  of 

40  the  axial  end  portions  of  the  cylinder  (7); 
a  rotating  body  (8)  having  on  its  outer  pe- 
ripheral  surface  a  spiral  groove  (11)  formed 
with  a  gradually  decreasing  pitch,  the  rotat- 
ing  body  (8)  being  situated  eccentrically 

45  within  the  cylinder  (7); 
a  spiral  blade  (9)  fitted  in  said  spiral  groove 
(11)  and  wound  around  said  rotating  body 
(8),  the  spiral  blade  (9)  having  an  outer 
peripheral  surface  put  in  contact  with  an 

so  inner  peripheral  surface  of  the  cylinder  (7), 
and  the  spiral  blade  (9)  forming  a  plurality 
of  working  chambers  (10)  within  the  cyl- 
inder,  which  chambers  (10)  have  volumes 
gradually  decreasing  from  the  suction  side 

55  towards  the  discharge  side; 
a  drive  motor  (4)  for  rotating  the  cylinder  (7) 
and  the  rotating  body  (8)  relative  to  each 
other,  the  drive  motor  (4)  including  a  cylin- 
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drical  stator  (17)  fixed  on  the  casing  (2)  and 
a  rotor  (18)  mounted  on  the  cylinder  and 
situated  inside  the  stator  coaxially,  with  a 
motor  air  gap  (19)  provided  therebetween; 
and  5 
a  support  member  (20)  formed  of  a  disc-like 
plate  member  and  coupled  to  said  bearing 
member  (15),  a  plate  surface  of  said  sup- 
port  member  (20)  being  fixed  on  an  axial 
end  face  of  the  casing  (2)  along  a  line  10 
perpendicular  to  the  axis  of  the  casing  (2). 

3.  The  compressor  according  to  claim  1  , 
characterized  in  that  said  bearing  member 
comprises  a  suction-side  bearing  member  (15)  15 
and  a  discharge-side  bearing  member  (16,  52) 
both  inserted  into  open  ends  of  the  cylinder  (7) 
to  hermetically  seal  the  cylinder  (7)  and  to 
support  the  axial  end  portions  of  the  rotating 
body  (8),  and  20 
characterized  in  that  said  compressor  further 
comprises  a  support  mechanism  (54)  including 
a  columnar  slide  pin  (57)  loosely  inserted 
through  the  discharge-side  bearing  member 
(52)  in  a  radial  direction  of  the  discharge-side  25 
bearing  member  (52),  and  a  columnar  support 
pin  (58)  fixed  on  the  sealed  casing  (2)  and 
supporting  the  slide  pin  (57)  and  the 
discharge-side  bearing  member  (52)  rotatably 
and  movably  along  an  axis  intersecting  at  right  30 
angles  with  the  slide  pin  (57),  said  support 
mechanism  (54)  supporting  the  discharge-side 
bearing  member  (52)  on  the  sealed  casing  (2) 
and  making  the  point  of  intersection  of  the 
slide  pin  (57)  and  the  support  pin  (58)  coincide  35 
with  the  axis  of  the  rotating  body  (8). 

projecting  into  the  cylinder  (7),  abutting  on  an 
end  portion  of  the  blade  (9)  to  position  the 
blade  (9),  and  serving  both  for  the  discharge  of 
the  working  fluid  and  for  the  positioning  of  the 
blade  (9). 

10.  The  compressor  according  to  claim  9,  char- 
acterized  in  that  said  casing  (2)  contains  a 
lubricant,  and  said  compressor  further  com- 
prises  a  lubricant  (72)  path  through  which  the 
lubricant  (72)  is  sent  into  the  cylinder  (7),  and 
characterized  in  that  the  length  of  that  part  of 
the  blade  stopper  (74),  which  projects  into  the 
cylinder  (7),  is  greater  than  the  thickness  of  the 
lubricant  (72a)  introduced  into  the  cylinder  (7) 
and  urged  on  the  inner  peripheral  surface  of 
the  cylinder. 

11.  The  compressor  according  to  claim  9,  char- 
acterized  by  further  comprising  a  surrounding 
body  (81)  mounted  on  a  discharge-side  portion 
of  the  cylinder  (7)  and  having  a  closed  space 
(85)  between  the  surrounding  body  (81)  and 
the  outer  peripheral  surface  of  the  cylinder  (7), 
said  closed  space  communicating  with  the  dis- 
charge  port  of  the  blade  stopper  (74),  part  of 
the  surrounding  body  (81)  being  brought  into 
contact  with  the  blade  stopper  (74)  to  fix  the 
blade  stopper  (74)  to  the  cylinder  (7). 

12.  The  compressor  according  to  claim  11,  char- 
acterized  in  that  said  surrounding  body  (81)  is 
brought  into  hermetical  contact  with  the  outer 
peripheral  surface  of  the  cylinder  (7)  and  the 
outer  peripheral  surface  of  the  rotor  (83)  to 
form  said  closed  space. 

7.  The  compressor  according  to  claim  6,  char- 
acterized  in  that  said  slide  pin  (57)  is  directly 
coupled  to  said  support  pin  (58).  40 

8.  The  compressor  according  to  claim  6,  char- 
acterized  in  that  said  support  mechanism  (54) 
comprises  an  engagement  cap  (56)  coupled  to 
the  discharge-side  bearing  member  (52),  a  45 
support  member  fixed  on  the  casing  (2)  and 
coupled  to  the  engagement  cap  (56)  via  the 
slide  pin  (57)  and  the  support  pin  (58),  and  a 
seal  member  (60)  for  effecting  hermetical  seal- 
ing  between  the  discharge-side  bearing  mem-  50 
ber  (52)  and  the  engagement  cap  (56). 

9.  The  compressor  according  to  claim  1,  char- 
acterized  by  further  comprising  a  blade  stop- 
per  (74)  situated  on  the  discharge  side  of  the  55 
cylinder  (7),  having  a  discharge  port  (77) 
through  which  compressed  working  fluid  is  dis- 
charged  to  the  outside  of  the  cylinder  (7), 

13.  The  compressor  according  to  claim  1, 
characterized  in  that  said  compressor  further 
comprises: 

an  Oldham  mechanism  (92)  for  transmitting 
torque  between  the  rotating  rod  (8)  and  the 
cylinder  (7),  restricting  the  rotation  of  the 
rotating  rod  (8),  and  rotating  the  rotating  rod 
(8)  and  the  cylinder  (7)  synchronously  and 
relative  to  each  other;  and 
two  blade  stoppers  (99,  102)  arranged  on 
the  suction  side  and  discharge  side  of  the 
cylinder  (7),  respectively,  and  brought  into 
contact  with  the  suction-side  end  portion 
and  the  discharge-side  end  portion  of  the 
blade  (9)  to  position  the  blade  (9),  at  least 
one  of  the  stoppers  (99,  1  02)  being  formed 
integral  with  the  Oldham  mechanism,  and 
characterized  in  that  said  bearing  member 
comprises  a  suction-side  bearing  member 
(15)  and  a  discharge-side  bearing  member 
(16)  both  inserted  into  open  ends  of  the 

13 
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cylinder  (7)  to  hermetically  seal  the  cylinder  with  a  bearing  member  (15),  the  inner  pe- 
(7)  and  to  support  the  axial  end  portions  of  ripheral  surface  of  the  recess  being  de- 
the  rotating  body  (8).  signed  to  come  into  contact  with  the  outer 

peripheral  surface  of  the  bearing  member 
14.  The  compressor  according  to  claim  13,  char-  5  (15),  is  inserted  into  the  inside  of  the  stator 

acterized  in  that  said  Oldham  mechanism  (92)  (17),  the  master  rotor  (41)  is  engaged  with 
comprises  a  fixed  Oldham  member  (94)  fixed  the  bearing  member  (15),  and  the  position 
on  the  cylinder  (7),  and  an  Oldham  ring  (95)  of  the  bearing  member  (15)  is  adjusted  to 
engaged  with  said  rotating  rod  (8)  and  said  make  the  axis  of  the  bearing  member  co- 
fixed  Oldham  member  (94),  said  Oldham  ring  10  incide  with  the  axis  of  the  stator  (17);  and 
(95)  being  movable  relative  to  the  fixed  Old-  a  second  step  wherein  the  bearing  member 
ham  member  (94)  in  one  direction  and  allowing  (15)  is  fixed  on  a  casing  (2),  with  the  posi- 
the  rotating  rod  (8)  to  move  along  an  axis  tion  of  the  bearing  member  (15)  adjusted  by 
intersecting  at  right  angels  with  the  line  of  the  the  master  rotor  (41). 
direction  in  which  the  Oldham  ring  (95)  moves  75 
relative  to  the  fixed  Oldham  member  (94).  20.  A  method  of  assembling  an  axial  flow  fluid 

compressor  according  to  claim  19,  character- 
15.  The  compressor  according  to  claim  13,  char-  ized  in  that  said  master  rotor  (41)  has  a  work- 

acterized  in  that  said  fixed  Oldham  member  ing  hole  (43),  and  said  bearing  member  (15)  is 
(94)  and  said  Oldham  ring  (95)  are  engaged  20  fixed  on  the  casing  (2)  by  means  of  a  fixing 
with  each  other  by  means  of  a  key  (93)  and  a  member  (39)  fastened  through  the  working 
key  groove  (97),  and  said  rotating  rod  (8)  has  hole  (43). 
an  engagement  portion  (98)  situated  within  the 
Oldham  ring  (95)  and  engaged  with  the  Old- 
ham  ring  (95).  25 

16.  The  compressor  according  to  claim  13,  char- 
acterized  in  that  said  Oldham  mechanism  (92) 
is  situated  on  one  of  the  suction  side  and 
discharge  side  of  the  cylinder  (7).  30 

17.  The  compressor  according  to  claim  1, 
characterized  in  that  said  compressor  further 
comprises: 
an  Oldham  mechanism  (92)  for  transmitting  35 
torque  between  the  rotating  rod  (8)  and  the 
cylinder  (7),  restricting  the  rotation  of  the  rotat- 
ing  rod  (8),  and  rotating  the  rotating  rod  (8)  and 
the  cylinder  (7)  synchronously  and  relative  to 
each  other,  said  Oldham  mechanism  (92)  hav-  40 
ing  a  recess  (104)  for  engagement  with  the 
blade  (9),  which  recess  is  engaged  with  an  end 
portion  of  the  blade  (9)  to  position  the  blade 
(9). 

45 
18.  The  compressor  according  to  claim  9,  char- 

acterized  in  that  those  portions  of  the  blade 
stopper  and  the  blade  (9),  which  are  put  in 
contact  with  each  other,  have  curved  surfaces. 

50 
19.  A  method  of  assembling  an  axial  flow  fluid 

compressor,  characterized  by  comprising: 
a  first  step  wherein  a  master  rotor  (41) 
having  an  outside  diameter  determined 
such  that  the  outer  peripheral  surface  of  the  55 
master  rotor  (41)  comes  into  contact  with 
the  inner  peripheral  surface  of  a  stator  (17), 
and  having  a  recess  (44)  for  engagement 

cylinder  (7)  to  hermetically  seal  the  cylinder 
(7)  and  to  support  the  axial  end  portions  of 
the  rotating  body  (8). 

14.  The  compressor  according  to  claim  13,  char-  5 
acterized  in  that  said  Oldham  mechanism  (92) 
comprises  a  fixed  Oldham  member  (94)  fixed 
on  the  cylinder  (7),  and  an  Oldham  ring  (95) 
engaged  with  said  rotating  rod  (8)  and  said 
fixed  Oldham  member  (94),  said  Oldham  ring  70 
(95)  being  movable  relative  to  the  fixed  Old- 
ham  member  (94)  in  one  direction  and  allowing 
the  rotating  rod  (8)  to  move  along  an  axis 
intersecting  at  right  angels  with  the  line  of  the 
direction  in  which  the  Oldham  ring  (95)  moves  75 
relative  to  the  fixed  Oldham  member  (94). 

15.  The  compressor  according  to  claim  13,  char- 
acterized  in  that  said  fixed  Oldham  member 
(94)  and  said  Oldham  ring  (95)  are  engaged  20 
with  each  other  by  means  of  a  key  (93)  and  a 
key  groove  (97),  and  said  rotating  rod  (8)  has 

14 



EP  0  435  193  A2 

8  9  H  5Q  1 9 ^ 5   x 2 i  

F   I  G .  

F   I  G .  

15 



EP  0  435  193  A2 

F I G .   3 A  

9  8  

F I G .   3 C  

IO  (0   )0   7  

F I G .   3 D  

16 



EP  0  435  193  A2 

17 



EP  0  435  193  A2 



EP  0  435  193  A2 

5 4   5 2  

F I G .   7  

5 4   5 9  

F I G .   8  

19 



EP  0  435  193  A2 

20 



EP  0  435  193  A2 

F I G .   I  I 

21 



EP  0  435  193  A2 

22 



EP  0  435  193  A2 

13 



EP  0  435  193  A2 

24 



EP  0  435  193  A2 

25 



EP0  435  193  A2 

F I G .   2 0  

26 



EP  0  435  193  A2 



EP0  435  193  A2 



EP  0  435  193  A2 

F I G .   2 9  

29 



EP  0  435  193  A2 

F I G .   3 0  

30 


	bibliography
	description
	claims
	drawings

