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Description 

This  invention  relates  to  an  apparatus  for  pre- 
venting  lubricating  oil  for  a  Stirling  engine  from 
rising  along  the  cylinder  of  the  engine  and  reach- 
ing  the  working  spaces  thereof.  More  particularly 
but  not  exclusively,  it  relates  to  an  apparatus  for 
preventing  the  rise  of  oil  in  a  displacer-type  Stirling 
engine  having  a  piston  and  a  displacer  coaxially 
disposed  within  the  same  cylinder. 

In  a  Stirling  engine,  a  portion  of  the  lubricating 
oil  for  the  crankshaft  and  the  piston  is  formed  into 
a  fine  mist  by  the  reciprocating  motion  of  the 
crosshead,  piston  rod,  piston,  displacer  rod,  and 
other  moving  parts  of  the  engine.  Despite  the  pro- 
vision  of  seal  rings  on  the  piston  and  various  seal 
devices  between  the  piston  and  the  displacer,  the 
mist  of  lubricating  oil  is  able  to  penetrate  the  work- 
ing  spaces  of  the  engine,  from  where  it  enters  the 
heat  exchanger.  As  the  presence  of  oil  in  the  heat 
exchanger  greatly  reduces  the  efficiency  of  the  en- 
gine,  there  is  a  need  for  an  apparatus  which  can 
effectively  prevent  oil  from  rising  to  the  working 
spaces  of  a  Stirling  engine. 

A  hot-gas  operated  machine  is  disclosed  in  Jap- 
anese  Patent  Abstract  Volume  5,  No  90,  June 
1981.  The  machine  operates  to  recover  oil  by 
means  of  an  oil  scraper  and  to  recirculate  the  oil  to 
the  lubricating  system.  The  machine  includes  a 
chamber  for  separating  gas  from  oil.  The  chamber 
receives  gas/oil  mixtures,  via  a  connecting  pipe, 
from  between  a  cap  seal  and  the  oil  scraper  of  the 
machine.  Oil  can  be  returned  to  a  crank  case  via  a 
return  pipe  and  solenoid  operated  valve. 

Summary  of  the  Invention 
It  is  an  object  of  the  present  invention  to  provide 

an  apparatus  for  preventing  the  rise  of  oil  in  a  Stir- 
ling  engine  which  can  prevent  oil  from  reaching 
the  working  spaces  of  the  engine. 

It  is  another  object  of  the  present  invention  to 
provide  an  apparatus  for  preventing  the  rise  of  oil 
in  a  Stirling  engine  which  makes  it  unnecessary  to 
provide  a  buffer  space  on  the  outside  of  the  engine, 
thereby  enabling  the  size  and  weight  of  the  engine 
to  be  decreased. 

It  is  another  object  of  the  present  invention  to 
provide  an  apparatus  for  preventing  the  rise  of  oil 
in  a  Stirling  engine  which  can  be  utilized  in  a  wide 
variety  of  Stirling  engines. 

According  to  the  present  invention,  there  is  pro- 
vided  an  apparatus  for  preventing  lubricating  oil 
from  rising  to  the  working  spaces  of  a  Stirling  en- 
gine,  the  Stirling  engine  having  a  rod  which  recip- 
rocates  inside  a  cylindrical  member,  characterised 
by: 

a  first  oil-absorbing  member  which  has  an  annu- 
lar  shape  and  which  is  secured  to  said  rod  so  as  to 
reciprocate  therewith,  the  outer  periphery  of  said 
first  oil-absorbing  member  being  in  sliding  contact 
with  the  inner  surface  of  said  cylindrical  member; 
an  oil  scattering-preventing  plate  which  has  an 
annular  shape  and  which  is  mounted  on  said  rod 
above  said  first  oil-absorbing  member  in  intimate 
contact  with  said  first  oil-absorbing  member,  the 

outer  diameter  of  said  scattering-preventing  plate 
being  smaller  than  the  inner  diameter  of  said  cylin- 
drical  member;  a  second  oil-absorbing  member 
which  has  an  annular  shape,  which  is  permeable  to 

5  air,  and  which  is  secured  along  its  outer  periphery 
to  the  inner  surface  of  said  cylindrical  member 
above  and  separated  from  said  oil  scattering- 
preventing  plate,  the  inner  periphery  of  said  sec- 
ond  oil-absorbing  member  being  in  sliding  contact 

w  with  the  outer  surface  of  said  rod;  means  for 
making  the  flow  speed  of  gas  which  flows  from 
said  second  oil-absorbing  member  to  below  said 
second  oil-absorbing  member  during  the  opera- 
tion  of  said  Stirling  engine  higher  than  the  flow 

15  speed  of  gas  which  flows  from  said  second  oil- 
absorbing  member  to  above  said  second  oil- 
absorbing  member;  and  an  annular  baffle  which  is 
secured  to  said  rod  above  and  separated  from  said 
second  oil-absorbing  member,  the  outer  diameter 

20  of  said  annular  baffle  being  smaller  than  the  inner 
diameter  of  said  cylindrical  member. 

In  preferred  embodiments,  this  means  is  an  an- 
nular  baffle  which  is  secured  to  the  cylindrical 
member  in  intimate  contact  with  the  lower  surface 

25  of  the  second  oil-absorbing  member.  The  baffle  is 
made  of  a  material  which  is  impermeable  to  air,  but 
the  inner  diameter  of  the  rod  so  that  gas  can  flow 
through  the  center  of  the  baffle. 

In  a  preferred  embodiment  of  the  present  inven- 
30  tion,  the  cylindrical  member  is  a  cylinder  in  which 

the  piston  and  the  displacer  of  the  Stirling  engine 
are  both  slidingly  disposed,  and  the  rod  is  a  hollow 
piston  rod  which  connects  the  piston  with  a  cross- 
head.  In  another  preferred  embodiment,  the  cylin- 

35  drical  member  is  the  hollow  piston  rod,  and  the 
rod  on  which  the  first  oil-absorbing  member  is 
mounted  is  a  displacer  rod  which  passes  through 
the  center  of  the  piston  rod. 

40  Brief  Description  of  the  Drawings 
Figure  1  is  a  vertical  cross-sectional  view  of  a 

first  embodiment  of  the  present  invention  which  is 
used  to  prevent  oil  from  rising  along  the  cylinder  of 
a  single-cylinder  Stirling  engine. 

45  Figure  2  ist  a  vertical  cross-sectional  view  of  a 
second  embodiment  of  the  present  invention 
which  is  used  to  prevent  oil  from  rising  along  the 
displacer  rod  of  a  single-cylinder  Stirling  engine. 

Figure  3  is  a  schematic  view  of  a  third  embodi- 
50  ment  of  the  present  invention  applied  to  a  two- 

cylinder  Stirling  engine. 
Figure  4  is  a  schematic  view  of  a  fourth  embodi- 

ment  of  the  present  invention  applied  to  a  gamma- 
type  Stirling  engine. 

55  Figure  5  is  a  schematic  view  of  a  fifth  embodi- 
ment  of  the  present  invention  applied  to  a  free- 
piston  Stirling  engine. 

In  the  drawings,  the  same  reference  numerals 
indicate  the  same  or  corresponding  parts. 

60 
Description  of  the  Embodiments 

Hereinbelow,  a  number  of  preferred  embodi- 
ments  of  the  present  invention  will  be  described 
while  referring  to  the  accompanying  drawings, 

65  Figure  1  of  which  is  a  vertical  cross-sectional  view 
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f  a  single-cylinder  Stirling  engine  to  which  a  tirst 
mbodiment  of  the  present  invention  is  applied, 
he  Stirling  engine  of  Figure  1  has  a  crankcase  1 
mich  serves  as  a  base  for  the  entire  engine.  The 
rankcase  1  has  openings  at  its  opposite  ends 
/hich  are  covered  by  a  first  end  plate  2  and  a  sec- 
nd  end  plate  4,  the  end  plates  being  secured  to 
ie  crankcase  1  by  unillustrated  fasteners  such  as 
olts  which  pass  through  holes  formed  in  the  end 
lates.  A  bearing  housing  3  is  disposed  between 
ne  second  end  plate  4  and  the  end  surface  of  the 
rankcase  1  and  is  secured  to  the  crankcase  1  by 
ie  same  fasteners  which  secure  the  second  end 
ilate  4.  A  crankshaft  7  which  extends  longitudi- 
ially  through  the  crankcase  1  is  rotatably  sup- 
iorted  by  two  journal  bearings  5  and  6  which  are 
sspectively  secured  to  the  bearing  housing  3  and 
he  first  end  plate  2.  The  outer  end  of  the  crankshaft 
'  extends  through  a  hole  in  the  first  end  plate  4  and 
s  connected  to  an  unillustrated  load.  A  mechani- 
:al  seal  8  which  surrounds  the  crankshaft  7  is  se- 
:ured  to  the  inside  of  the  second  end  plate  4.  This 
nechanical  seal  prevents  gas  within  the  crankcase 

from  leaking  to  the  outside  of  the  engine.  The 
:rankshaft  7  has  two  counterweights  9  and  10 
ormed  thereon  which  balance  the  crankshaft  7 
luring  rotation.  The  bottom  portion  of  the  crank- 
;ase  1  serves  as  an  oil  sump  and  is  filled  with  lubri- 
cating  oil  21  which  lubricates  the  crankshaft  7  and 
jther  moving  parts. 

The  upper  portion  of  the  crankcase  1  has  a  cir- 
cular  hole  formed  therein  which  communicates 
/vith  the  inside  of  a  cylinder  16  which  is  rigidly 
secured  to  the  top  of  the  crankcase  1  and  extends 
/ertically  therefrom.  A  crosshead  1  3,  a  piston  1  5, 
and  a  dome-shaped  displacer  20  are  slidably  and 
;oaxially  disposed  within  the  cylinder  16.  The 
;rosshead  1  3  and  the  piston  1  5  are  rigidly  secured 
:o  one  another  by  a  hollow,  longitudinally-extend- 
ing  piston  rod  14  so  as  to  reciprocate  within  the 
cylinder  16  as  a  single  unit.  Power  is  transmitted 
From  the  crosshead  1  3  to  the  crankshaft  7  by  two 
piston  connecting  rods  1  1  and  1  2  which  are  con- 
nected  at  their  upper  ends  to  the  crosshead  1  3  and 
are  rotatably  connected  at  their  other  ends  to  the 
crankshaft  7  by  unillustrated  bearings.  Power  is 
transmitted  from  the  displacer  20  to  the  crankshaft 
7  by  a  displacer  rod  1  9  and  a  displacer  connecting 
rod  1  7.  The  bottom  end  of  the  displacer  connect- 
ing  rod  17  is  rotatably  connected  by  unillustrated 
bearings  to  the  crankshaft  7,  while  its  upper  end  is 
pivotably  linked  to  the  lower  end  of  the  displacer 
rod  1  9  by  a  pin  1  8.  The  upper  end  of  the  displacer 
rod  1  9  is  rigidly  secured  to  the  displacer  20.  The 
displacer  rod  19  passes  through  a  hole  formed  in 
the  center  of  the  crosshead  1  3,  through  the  hollow 
center  of  the  piston  rod  14,  and  through  another 
hole  formed  in  the  center  of  the  piston  1  5.  Gas  is 
prevented  from  passing  along  the  length  of  the 
displacer  rod  1  9  by  a  rod  seal  1  5a  which  is  secured 
inside  a  recess  formed  in  the  upper  surface  of  the 
piston  15.  Although  not  illustrated,  the  piston  15 
and  the  displacer  20  have  suitable  seal  rings 
mounted  thereon  for  preventing  gas  from  leaking 
along  their  outer  peripheries. 

i  ne  portion  or  ine  insiae  oi  uie  uyiinutii  iu 
above  the  displacer  20  serves  as  an  expansion 
space,  while  the  space  between  the  bottom  of  the 
displacer  20  and  the  top  of  the  piston  1  5  serves  as 
a  compression  space.  The  expansion  and  the  com- 
pression  space  are  connected  with  one  another  by 
an  unillustrated  heat  exchanger  which  is  mounted 
on  the  outside  of  the  cylinder  16.  Holes  16a  are 
formed  in  the  top  of  the  cylinder  1  6  above  the  ex- 

o  pansion  space  and  in  the  side  of  the  cylinder  16 
along  the  compression  space.  These  holes  16a 
communicate  with  the  inside  of  the  heat  ex- 
changer.  The  combustion  portion  of  the  engine 
has  been  omitted  from  the  drawing. 

5  An  apparatus  for  preventing  the  rise  of  oil  in  the 
illustrated  Stirling  engine  is  generally  indicated  by 
reference  numeral  30  and  comprises  a  first  oil- 
absorbing  member  31,  a  scattering-preventing 
plate  32,  a  second  oil-absorbing  member  33,  a  first 

v  baffle  34,  and  a  second  baffle  35.  The  first  oil- 
absorbing  member  31  is  an  annular  member  which 
surrounds  the  piston  rod  1  4  and  is  secured  atop  the 
flange  forming  the  bottom  portion  of  the  piston  rod 
14.  The  outer  peripheral  surface  of  the  first  oil- 

's  absorbing  member  31  is  in  sliding  contact  with  the 
inner  wall  of  the  cylinder  1  6.  It  should  be  partly  or 
entirely  made  of  a  porous  material  which  can  ab- 
sorb  lubricating  oil  and  is  permeable  to  air.  Some 
materials  which  are  suitable  for  use  as  the  first  oil- 

'0  absorbing  member  31  are  resin  sponges,  foamed 
metal,  metallic  mesh,  or  laminations  thereof.  It 
serves  to  absorb  lubricating  oil  which  adheres  to 
the  wall  of  the  cylinder  1  6.  As  shown  in  Figure  1  , 
its  bottom  surface  is  separated  from  the  top  surface 

?5  of  the  crosshead  1  3. 
The  scattering-preventing  plate  32  is  a  rigid 

annulus  having  an  outer  diameter  which  is  smaller 
than  the  inside  diameter  of  the  cylinder  16.  It  fits 
around  the  piston  rod  14  and  is  secured  atop  the 

to  first  oil-absorbing  member  31.  The  scattering- 
preventing  plate  32  stiffens  the  first  oil-absorbing 
member  31  so  that  oil  which  is  absorbed  by  the  f  irst 
oil-absorbing  member  31  is  not  rescattered  into 
the  air  within  the  cylinder  16  when  the  first  oil- 

is  absorbing  member  31  reciprocates  together  with 
the  crosshead  1  3. 

The  second  oil-absorbing  member  33  is  an  an- 
nular  member  which  surrounds  the  piston  rod  1  4 
and  is  disposed  between  the  scattering  -prevent- 

50  ing  plate  32  and  the  bottom  surface  of  the  piston 
1  5  with  spaces  left  therebetween.  It  is  secured  to 
the  inner  wall  of  the  cylinder  16  along  its  outer 
periphery,  and  the  inner  surface  of  the  hole  at  its 
center  is  in  sliding  contact  with  the  outer  surface  of 

55  the  piston  rod  1  4.  It  should  be  permeable  to  air  and 
have  the  ability  to  absorb  lubricating  oil,  and  the 
same  materials  which  were  mentioned  above  for 
use  as  the  first  oil-absorbing  member  31  are  suit- 
able  for  the  second  oil-absorbing  member  33  as 

60  well.  The  second  oil-absorbing  member  33  ab- 
sorbs  lubricating  oil  adhering  to  the  outer  surface 
of  the  piston  rod  1  4,  and  in  addition  acts  as  an  air 
filter. 

The  first  baffle  34  is  an  annular  member  which  is 
65  disposed  below  the  second  oil-absorbing  member 
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33  in  intimate  contact  therewith.  It  can  be  secured 
to  either  the  inner  wall  of  the  cylinder  1  6  or  to  the 
second  oil-absorbing  member  33.  It  is  made  of  a 
material  which  is  impermeable  to  air,  but  it  has  a 
hole  at  its  center  which  has  a  larger  diameter  than 
the  outer  diameter  of  the  piston  rod  1  4  so  that  gas 
can  pass  therethrough.  The  first  baffle  34  serves  as 
a  means  for  making  the  flow  speed  of  gas  which 
flows  from  the  second  oil-absorbing  member  33  to 
below  higher  than  the  flow  speed  of  gas  flowing 
from  it  to  above. 

The  second  baffle  35  is  an  annular  member 
whose  outer  diameter  is  smaller  than  the  inner  dia- 
meter  of  the  cylinder  16.  It  surrounds  and  is  rigidly 
secured  to  the  piston  rod  14  between  the  upper 
surface  of  the  second  oil-absorbing  member  33 
and  the  bottom  surface  of  the  piston  15  with 
spaces  left  therebetween  in  the  axial  direction  of 
the  piston  rod  1  4.  The  second  baffle  35  deflects 
lubricating  oil  which  can  not  be  absorbed  by  the 
oil-absorbing  members  31  and  33  and  prevents 
the  oil  from  reaching  the  piston  1  5. 

In  a  Stirling  engine  employing  an  apparatus  for 
preventing  the  rise  of  oil  according  to  the  present 
invention,  it  is  possible  to  use  the  crankcase  1  of 
the  engine  as  a  buffer  space,  making  the  installa- 
tion  of  a  buffer  space  on  the  outside  of  the  cylinder 
1  6  unnecessary  and  allowing  a  decrease  in  the  size 
and  weight  of  the  engine.  In  the  illustrated  Stirling 
engine,  the  space  between  the  crosshead  1  3  and 
the  piston  1  5  is  connected  with  the  inside  of  the 
crankcase  1  through  a  first  connecting  hole  29a 
which  extends  through  the  crosshead  1  3  from  top 
to  bottom,  and  a  second  connecting  hole  29b 
which  is  formed  in  the  side  wall  of  the  cylinder  1  6 
and  the  top  portion  of  the  crankcase  1  .  Gas  can 
pass  through  these  connecting  holes  29a  and  29b 
from  the  inside  of  the  cylinder  1  6  to  the  inside  of 
the  crankcase  1,  enabling  the  crankcase  1  to  be 
used  as  a  buffer  space.  These  connecting  holes 
also  serve  as  oil  return  holes  through  which  lubri- 
cating  oil  can  be  returned  from  the  inside  of  the 
cylinder  1  6  to  the  sump  in  the  bottom  of  the  crank- 
case  1  .  Furthermore,  the  connecting  holes  29a  and 
29b  decrease  the  amount  of  gas  which  flows 
through  the  second  oil-absorbing  member  33  as 
the  crosshead  13  reciprocates,  thereby  helping  to 
maintain  the  ability  of  the  present  invention  to 
prevent  the  rise  of  oil.  Although  the  illustrated 
sngine  employs  two  connecting  holes,  only  one  is 
necessary  in  order  for  the  crankcase  1  to  be  used  as 
a  buffer  space. 

During  the  operation  of  the  illustrated  Stirling 
sngine,  the  crosshead  1  3  and  those  portions  of  the 
inner  wall  of  the  cylinder  16  along  which  the 
irosshead  1  3  slides  are  lubricated  by  the  lubricat- 
ng  oil  21.  The  first  oil-absorbing  member  31  ab- 
sorbs  oil  adhering  to  the  inner  wall  of  the  cylinder 
1  6  and  restrains  the  formation  of  a  mist  of  oil  21 
esulting  from  the  reciprocation  of  the  crosshead 
1  3.  Oil  which  is  absorbed  by  the  first  oil-absorbing 
nember  31  is  prevented  from  being  again  scat- 
:ered  into  the  air  by  thescattering-preventing  plate 
32.  Oil  which  adheres  to  the  outer  surface  of  the 
jiston  rod  14  is  absorbed  by  the  second  oil- 

absorbing  member  33  as  the  piston  rod  slides  up 
and  down  with  respect  to  it. 

When  the  crosshead  1  3  and  the  piston  1  5  rise, 
the  space  between  the  second  oil-absorbing 

5  member  33  and  the  top  surface  of  the  crosshead  13 
decreases  in  volume,  and  gas  is  caused  to  flow 
through  the  second  oil-absorbing  member  33  from 
below  to  above.  As  the  gas  flows  through  it,  the  oil 
contained  in  the  gas  is  absorbed  by  the  second 

10  oil-absorbing  member  33.  On  the  other  hand, 
when  the  piston  15  descends,  the  downwards 
movement  of  the  piston  1  5  causes  gas  to  flow 
through  the  second  oil-absorbing  member  33  from 
above  to  below.  Due  to  the  provision  of  the  first 

15  baffle  34,  the  gas  accelerates  as  it  passes  down- 
wards  through  and  out  of  the  second  oil-absorb- 
ing  member  33,  producing  a  blast  of  gas  laden  with 
oil  directed  downwards  towards  the  first  oil- 
absorbing  member  31.  Oil  which  adheres  to  the 

2o  piston  rod  14  and  can  not  be  absorbed  by  the 
second  oil-absorbing  member  33  is  prevented 
from  reaching  the  piston  1  5  by  the  second  baffle 
35.  When  a  certain  amount  of  oil  21  accumulates 
in  the  first  oil-absorbing  member  31,  it  flows 

25  downwards  and  is  returned  to  the  sump  in  the 
bottom  of  the  crankcase  1  through  the  connecting 
holes  29a  and  29b.  Thus,  lubricating  oil  21  from 
the  crankcase  1  which  enters  the  cylinder  1  5  can 
be  effectively  prevented  from  reaching  the  work- 

s'5  ing  spaces  of  the  engine,  and  as  a  result,  the  effi- 
ciency  and  reliability  of  the  engine  are  increased. 

Figure  2  is  a  longitudinal  cross-sectional  view  of 
the  upper  portion  of  a  single-cylinder  Stirling 
engine  identical  to  the  one  illustrated  in  Figure  1  to 

35  which  a  second  embodiment  of  the  present  inven- 
tion  is  applied.  This  second  embodiment,  generally 
indicated  by  reference  numeral  40,  is  used  to 
prevent  oil  from  rising  along  the  displacer  rod  1  9  of 
the  engine.  In  this  embodiment,  an  annular  first 

40  oil-absorbing  member  41  is  rigidly  secured  to  the 
displacer  rod  1  9  with  its  outer  periphery  in  sliding 
contact  with  the  inner  wall  of  the  piston  rod  14. 
The  first  oil-absorbing  member  41  is  made  of  an 
air-permeable  material  similar  to  that  used  for  the 

iS  oil-absorbing  members  in  the  first  embodiment.  A 
rigid  scattering-preventing  plate  42,  correspond- 
ing  to  the  scattering-preventing  plate  32  of  Figure 
1,  is  mounted  atop  and  in  contact  with  the  first 
oil-absorbing  member  41,  secured  either  thereto 

50  or  to  the  displacer  rod  1  9.  Its  outer  diameter  is 
smaller  than  the  inner  diameter  of  the  piston  rod 
14.  An  annular  second  oil-absorbing  member  43, 
corresponding  to  the  second  oil-absorbing  mem- 
ber  33,  is  secured  to  the  inner  wall  of  the  piston  rod 

'5  14  along  its  outer  periphery  between  the  scat- 
tering-preventing  plate  42  and  the  bottom  of  the 
piston  1  5  with  spaces  left  therebetween.  The  inner 
surface  of  the  hole  at  its  center  is  in  sliding  contact 
with  the  outersurface  of  the  piston  rod  19.  Like  the 

'°  second  oil-absorbing  member  33  of  the  first  em- 
bodiment,  it  is  made  of  a  material  which  is  perme- 
able  to  air  and  which  can  absorb  lubricating  oil.  An 
annular  first  baffle  44  having  a  hole  at  its  center 
which  is  larger  in  diameter  than  the  displacer  rod 

'5  1  9  is  secured  to  the  inner  wall  of  the  piston  rod  1  4 
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mmediately  below  and  in  intimate  contact  with 
he  second  oil-absorbing  member  43.  The  first  baf- 
le  44  serves  as  a  means  for  making  the  flow  speed 
jf  gas  from  the  second  oil-absorbing  member  43 
:o  below  greater  than  that  from  it  to  above.  An 
annular  second  baffle  45  whose  outer  diameter  is 
smaller  than  the  inner  diameter  of  the  piston  rod  1  4 
s  secured  to  the  displacer  rod  19  between  the 
second  oil-absorbing  member  43  and  the  bottom 
surface  of  the  piston  1  5  with  spaces  left  there- 
aetween.  The  unillustrated  portions  of  this  engine 
are  identical  to  those  of  the  Stirling  engine 
illustrated  in  Figure  1. 

During  the  operation  of  this  engine,  lubricating 
3il  from  the  crankcase  adheres  to  the  displacer  rod 
1  9  and  is  carried  by  the  displacer  rod  1  9  into  the 
space  within  the  piston  rod  14.  The  reciprocating 
movement  of  the  displacer  rod  1  9  scatters  the  oil 
inside  the  piston  rod  1  4.  That  portion  of  the  oil 
which  adheres  to  the  inner  wall  of  the  piston  rod 
14  is  absorbed  by  the  first  oil-absorbing  member 
41,  and  the  oil  which  is  absorbed  thereby  is 
prevented  from  being  rescattered  by  the  scat- 
tering-preventing  plate  42.  Oil  which  adheres  to 
the  displacer  rod  1  9  is  absorbed  by  the  second 
oil-absorbing  member  43.  When  gas  passes 
through  the  second  oil-absorbing  member  43  from 
below  to  above,  oil  contained  in  the  gas  is  ab- 
sorbed  by  the  second  oil-absorbing  member  43, 
which  acts  as  an  air  filter.  On  the  other  hand,  when 
gas  flows  from  it  to  below,  the  presence  of  the  first 
baffle  44  causes  the  gas  to  be  accelerated,  and  oil 
which  was  absorbed  by  the  second  oil-absorbing 
member  43  is  discharged  downwards  towards  the 
first  oil-absorbing  member  41  in  a  burst  of  gas.  Oil 
which  can  not  be  absorbed  by  the  second  oil- 
absorbing  member  43  is  deflected  by  the  second 
baffle  45  which  is  mounted  on  the  displacer  rod  1  9 
and  is  prevented  from  reaching  the  piston  1  5. 

Thus,  in  a  manner  similar  to  the  first  embodi- 
ment,  this  embodiment  of  the  present  invention 
prevents  oil  from  entering  the  working  spaces  of 
the  Stirling  engine,  resulting  in  increased  effi- 
ciency  and  reliability. 

It  is  possible  to  simultaneously  apply  the  em- 
bodiments  of  Figure  1  and  Figure  2  to  a  single 
Stirling  engine  so  as  to  prevent  oil  from  rising 
along  the  wall  of  the  cylinder  of  a  Stirling  engine  in 
the  manner  shown  in  Figure  1,  and  at  the  same 
time  to  prevent  oil  from  rising  along  the  displacer 
rod  in  the  manner  shown  in  Figure  2. 

The  previous  two  embodiments  of  the  present 
invention  were  applied  to  a  displacer-type  Stirling 
engine  having  a  hollow  piston  rod,  but  the  present 
invention  is  applicable  to  other  types  of  Stirling 
engines  as  well.  Figure  3  illustrates  a  third  embodi- 
ment  of  the  present  invention  applied  to  a  two- 
cylinder  Stirling  engine.  This  engine  comprises 
two  cylinders  50  whose  upper  portions  com- 
municate  with  one  another  via  a  heat  exchanger  51 
and  a  regenerator  52.  A  piston  53  connected  to  a 
piston  rod  54  is  slidably  disposed  inside  each  cy- 
linder  50.  The  lower  end  of  each  piston  rod  54  is 
connected  to  an  unillustrated  crosshead.  Each  pis- 
ton  53  has  one  or  more  piston  rings  55  mounted 

thereon.  In  each  cylinder  50  is  provided  an  ap- 
paratus  for  preventing  the  rise  of  lubricating  oil 
along  the  inside  of  the  cylinder  50,  generally  in- 
dicated  by  reference  numeral  60  and  comprising 

5  elements  numbers  61  through  65.  An  annular  first 
oil-absorbing  member  61  which  is  permeable  to  air 
is  rigidly  secured  to  the  piston  rod  54  so  as  to  recip- 
rocate  therewith,  the  outer  periphery  thereof  being 
in  sliding  contact  with  the  inner  wall  of  the  cylinder 

<o  50.  A  scattering-preventing  plate  62  is  mounted 
on  the  piston  rod  54  in  intimate  contact  with  the 
first  oil-absorbing  member  61  .  An  annular  second 
oil  -absorbing  member  63  which  is  permeable  to  air 
is  secured  to  the  inner  wall  of  the  cylinder  50  along 

<5  its  outer  periphery  between  the  scattering- 
preventing  plate  62  and  the  bottom  surface  of  the 
piston  53  with  spaces  left  therebetween.  The  sides 
of  the  hole  at  the  center  of  the  second  oil  -absorb- 
ing  member  63  are  in  sliding  contact  with  the 

20  piston  rod  54.  An  annular  first  baffle  64  having  a 
hole  at  its  center  which  has  a  larger  diameter  than 
the  piston  rod  54  is  secured  to  the  cylinder  50 
along  its  outer  periphery  in  intimate  contact  with 
the  second  oil-absorbing  member  63,  the  first 

25  baffle  64  serving  as  a  means  for  making  the  flow 
speed  of  gas  from  the  second  oil-absorbing  mem- 
ber  63  to  below  higher  than  that  from  it  to  above. 
An  annular  second  baffle  65  is  secured  to  the 
piston  rod  54  between  the  second  oil-absorbing 

30  member  63  and  the  bottom  surface  of  the  piston  53 
with  spaces  left  therebetween.  The  oil-absorbing 
members  are  made  of  the  same  type  of  materials  as 
are  the  oil-absorbing  members  in  the  previous 
embodiments. 

35  The  operation  of  this  embodiment  is  basically 
the  same  as  that  of  the  previous  two  embodiments. 
The  first  oil-absorbing  member  61  absorbs  lubri- 
cating  oil  adhering  to  the  inner  wall  of  the  cylinder 
50  and  oil  which  is  scattered  upwards  by  the 

40  unillustrated  crosshead,  and  the  scattering- 
preventing  plate  62  prevents  the  absorbed  oil  from 
being  rescattered  by  the  reciprocating  motion  of 
the  first  oil-absorbing  member  61  .  The  second  oil- 
absorbing  member  63  absorbs  oil  adhering  to  the 

45  piston  rod  54.  When  the  piston  53  moves  up  and 
down,  gas  is  caused  to  flow  through  the  second 
oil-absorbing  member  63.  When  the  gas  passes 
through  it  from  below  to  above,  oil  contained  in 
the  gas  is  absorbed  by  the  second  oil-absorbing 

50  member  63,  and  when  gas  flows  through  it  in  the 
opposite  direction,  the  first  baffle  64  forces  the  gas 
to  accelerate,  producing  a  downwards  blast  of  gas 
which  ejects  oil  from  the  second  oil-absorbing 
member  63  towards  the  first  oil-absorbing  mem- 

55  ber  61  .  Thus,  in  the  same  manner  as  in  the  previous 
embodiments,  lubricating  oil  for  the  Stirling 
engine  is  prevented  from  reaching  the  piston  53 
and  the  working  spaces  of  the  engine. 

Figure  4  is  a  schematic  view  of  a  fourth  embodi- 
60  ment  of  the  present  invention  which  is  applied  to 

a  gamma-type  Stirling  engine.  This  engine  has  a 
first  cylinder  70  whose  lower  portion  is  connected 
to  the  top  portion  of  a  second  cylinder  71  via  a  heat 
exchanger  72.  A  displacer  73  which  is  secured  to 

65  a  displacer  rod  74  is  slidably  disposed  inside  the 

5 
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first  cylinder  70.  A  piston  75  is  slidably  disposed 
within  the  second  piston  71,  the  piston  75  being 
secured  to  a  piston  rod  76  which  in  turn  is  secured 
to  an  unillustrated  crosshead.  An  apparatus  for 
preventing  the  rise  of  lubricating  oil  to  the  piston  5 
75  is  generally  indicated  by  reference  numeral  80 
and  comprises  elements  numbers  81  through  85. 
An  annular  first  oil-absorbing  member  81  which  is 
permeable  to  air  is  rigidly  secured  to  the  piston  rod 
76  so  as  to  reciprocate  therewith,  the  outer  peri-  w 
phery  thereof  being  in  sliding  contact  with  the  in- 
ner  wall  of  the  second  cylinder  71  .  A  scattering- 
preventing  plate  82  is  mounted  on  the  piston  rod 
76  in  intimate  contact  with  the  first  oil-absorbing 
member  81.  An  annular  second  oil-absorbing  15 
member  83  which  is  permeable  to  air  is  secured  to 
the  inner  wall  of  the  second  cylinder  71  along  its 
outer  periphery  between  the  scattering  -prevent- 
ing  plate  82  and  the  bottom  surface  of  the  piston 
75  with  spaces  left  therebetween.  The  sides  of  the  20 
hole  at  the  center  of  the  second  oil-absorbing 
member  83  are  in  sliding  contact  with  the  piston 
rod  76.  An  annular  first  baffle  84  having  a  hole  at 
its  center  which  has  a  larger  diameter  than  the  pis- 
ton  rod  76  is  secured  to  the  walls  of  the  second  25 
cylinder  71  along  its  outer  periphery  in  intimate 
contactwith  the  second  oil-absorbing  member  83, 
the  first  baffle  84  serving  as  a  means  for  making  the 
flow  speed  of  gas  from  the  second  oil-absorbing 
member  83  to  below  higher  than  from  it  to  above.  30 
An  annular  second  baffle  85  is  secured  to  the 
piston  rod  76  between  the  second  oil-absorbing 
member  83  and  the  bottom  surface  of  the  piston  75 
with  spaces  left  therebetween.  The  oil-absorbing 
members  are  made  of  the  same  type  of  materials  as  35 
are  the  oil-absorbing  members  in  the  previous  em- 
bodiments.  The  operation  of  this  embodiment  is 
the  same  as  that  of  the  previous  embodiments. 

Figure  5  illustrates  a  fifth  embodiment  of  the 
present  invention  which  is  applied  to  a  free-piston  40 
Stirling  engine.  A  displacer  91  and  a  piston  92  are 
slidably  disposed  within  a  single  cylinder  90.  The 
piston  92  is  secured  to  a  piston  rod  93,  which  in 
turn  is  secured  to  an  unillustrated  crosshead  so  as 
to  reciprocate  therewith.  The  space  within  the  cy-  45 
Under  90  above  the  displacer  91  is  connected  with 
the  space  between  the  lower  surface  of  the  dis- 
placer  91  and  the  upper  surface  of  the  piston  92  by 
a  heat  exchanger  94  and  a  regenerator  95.  An  ap- 
paratus  for  preventing  the  rise  of  lubricating  oil  50 
along  the  inside  of  the  cylinder  90  to  the  piston  92, 
generally  indicated  by  reference  numeral  100, 
comprises  elements  numbers  1  01  through  1  05.  An 
annular  first  oil-absorbing  member  101  which  is 
permeable  to  air  is  rigidly  secured  to  the  piston  rod  55 
93  so  as  to  reciprocate  therewith,  the  outer  peri- 
phery  thereof  being  in  sliding  contact  with  the  in- 
ner  wall  of  the  cylinder  90.  Ascattering-preventing 
plate  1  02  is  mounted  on  the  piston  rod  93  in  inti- 
mate  contact  with  the  first  oil-absorbing  member  60 
101.  An  annular  second  oil-absorbing  member 
103  which  is  permeable  to  air  is  secured  to  the 
inner  wall  of  the  cylinder  90  along  its  outer  peri- 
phery  between  the  scattering  -preventing  plate 
1  02  and  the  bottom  surface  of  the  piston  92  with  65 

spaces  left  therebetween.  The  sides  of  the  hole  at 
the  center  of  the  second  oil-absorbing  member 
103  are  in  sliding  contact  with  the  piston  rod  93. 
An  annular  first  baffle  1  04  having  a  hole  at  its  cen- 
ter  which  has  a  larger  diameter  than  the  piston  rod 
93  is  secured  to  the  walls  of  the  cylinder  90  along 
its  outer  periphery  in  intimate  contact  with  the 
second  oil  -absorbing  member  1  03,  the  first  baffle 
1  04  serving  as  a  means  for  making  the  flow  speed 
of  gas  from  the  second  oil-absorbing  member  1  03 
to  below  higher  than  from  it  to  above.  An  annular 
second  baffle  1  05  is  secured  to  the  piston  rod  93 
between  the  second  oil-absorbing  member  103 
and  the  bottom  surface  of  the  piston  92  with 
spaces  left  therebetween.  The  oil-absorbing  mem- 
bers  are  made  of  the  same  type  of  materials  as  are 
the  oil-absorbing  members  in  the  previous  em- 
bodiments.  The  operation  of  this  embodiment  is 
the  same  as  that  of  the  previous  embodiments. 

Claims 

1  .  An  apparatus  for  preventing  lubricating  oil 
from  rising  to  the  working  spaces  of  a  Stirling 
engine,  the  Stirling  engine  having  a  rod  (14,  19) 
which  reciprocates  inside  a  cylindrical  member 
(16,  14),  characterised  by: 

a  first  oil-absorbing  member  (31  ,  41  )  which  has 
an  annular  shape  and  which  is  secured  to  said  rod 
so  as  to  reciprocate  therewith,  the  outer  periphery 
of  said  first  oil-absorbing  member  (31  )  being  in 
sliding  contact  with  the  inner  surface  of  said  cylin- 
drical  member  (1  6,  1  4)  ; 

an  oil  scattering-preventing  plate  (32,  42) 
which  has  an  annularshape  and  which  is  mounted 
on  said  rod  above  said  first  oil-absorbing  member 
in  intimate  contact  with  said  first  oil-absorbing 
member,  the  outer  diameter  of  said  scattering- 
preventing  plate  being  smaller  than  the  inner  dia- 
meter  of  said  cylindrical  member; 

a  second  oil-absorbing  member  (33,  43)  which 
has  an  annular  shape,  which  is  permeable  to  air, 
and  which  is  secured  along  its  outer  periphery  to 
the  inner  surface  of  said  cylindrical  member  (1  6, 
14)  above  and  separated  from  said  oil  scattering- 
preventing  plate  (32,  42),  the  inner  periphery  of 
said  second  oil-absorbing  member  (33,  43)  being 
in  sliding  contact  with  the  outer  surface  of  said  rod 
(14,  19); 

means  (34,  44)  for  making  the  flow  speed  of  gas 
which  flows  from  said  second  oil-absorbing  mem- 
ber  (33,  43)  to  below  said  second  oil-absorbing 
member  (33,  43)  during  the  operation  of  said  Stir- 
ling  engine  higher  than  the  flow  speed  of  gas 
which  flows  from  said  second  oil-absorbing  mem- 
ber  to  above  said  second  oil-absorbing  member; 
and 

an  annular  baffle  (35,  45)  which  is  secured  to 
said  rod  (14,  19)  above  and  separated  from  said 
second  oil-absorbing  member,  the  outer  diameter 
of  said  annular  baffle  (35,  45)  being  smaller  than 
the  inner  diameter  of  said  cylindrical  member. 

2.  An  apparatus  as  claimed  in  claim  1  ,  wherein 
said  means  (34,  44)  is  an  annular  member  which 

6 
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s  made  of  a  material  which  is  impermeable  to  air 
and  which  is  mounted  on  said  cylindrical  member 
mmediately  below  and  in  intimate  contact  with 
the  lower  surface  of  said  second  oil-absorbing 
nember  (33,  43),  its  outer  diameter  being  sub-  5 
stantially  the  same  as  the  inner  diameter  of  said 
cylindrical  member  and  its  inner  diameter  being 
larger  than  the  outer  diameter  of  said  rod  (1  4,  1  9)  . 

3.  An  apparatus  as  claimed  in  claim  2,  wherein 
said  rod  (1  4,  1  9)  is  a  piston  rod  (1  4)  which  is  con-  w 
nected  to  a  reciprocating  piston  (15)  of  said 
engine,  and  said  cylindrical  member  (16,  14)  is  a 
cylinder  (1  6)  in  which  said  piston  (1  5)  is  slidingly 
disposed. 

4.  An  apparatus  as  claimed  in  claim  2,  wherein  15 
said  engine  has  a  crosshead,  a  piston,  and  a  dis- 
placer  (1  9)  which  are  slidingly  disposed  within  a 
cylinder,  said  rod  (14,  19)  is  a  displacer  rod  (19) 
which  passes  through  said  crosshead  and  said  pis- 
ton  and  connects  to  said  displacer,  and  said  cylin-  20 
drical  member  (1  6,  1  4)  is  a  hollow  piston  rod  (1  4) 
which  connects  said  crosshead  (1  3)  to  said  piston 
(1  5)  and  which  surrounds  said  displacer  rod  (1  9). 

Patentanspri iche 

1  .  Vorrichtung  zur  Verhinderung  des  Olaufstie- 
ges  in  die  Arbeitsraume  eines  Sterling-Motors, 
wobei  der  Sterling-  Motor  eine  Stange  (14,  19)  30 
aufweist,  die  sich  im  Inneren  eines  Zylinderteiles 
(16,  14)  hin-  und  herbewegt,  gekennzeichnet 
durch 

-  ein  erstes  olaufsaugendes  Teil  (31,  41),  das 
eine  ringformige  Gestalt  hat  und  das  an  der  Stange  35 
befestigt  ist,  so  dass  es  sich  mit  ihr  hin-  und  herbe- 
wegt,  wobei  der  Aussenumfang  des  ersten  olauf- 
saugenden  Teiles  (31  )  in  Gleitkontakt  mit  der  In- 
nenoberflache  des  ersten  Zylinderteiles  (16,  14) 
steht;  40 

-  eine  die  Olzerstaubung  verhindernde  Platte 
(32,  42),  die  eine  ringformige  Gestalt  hat  und  die 
an  der  Stange  oberhalb  des  ersten  olaufsaugenden 
Teiles  in  innigem  Kontakt  mit  dem  ersten  olaufsau- 

'  genden  Teil  montiert  ist,  wobei  der  Aussendurch-  45 
messer  der  die  Zerstaubung  verhindernden  Platte 
kleiner  ist  als  der  Innendurchmesser  des  Zylinder- 
teiles; 

-  ein  zweites  olaufsaugendes  Teil  (33,  43),  das 
eine  ringformige  Gestalt  hat,  das  durchlassig  fur  50 
Luft  ist  und  das  langs  seines  Aussenumfanges  an 
der  Innenoberflache  des  Zylinderteiles  (16,  14) 
oberhalb  der  und  getrennt  von  der  die  Olzerstau- 
bung  verhindernden  Platte  (32,  42)  befestigt  ist, 
wobei  der  Innenumfang  des  zweiten  olaufsaugen-  55 
den  Teiles  (33,43)  in  Gleitkontakt  mit  der  Aussen- 
oberflache  der  Stange  (1  4,  1  9)  steht; 

-  eine  Einrichtung  (34,  44),  urn  die  Stromungs- 
geschwindigkeit  von  Gas,  das  von  dem  zweiten 
olaufsaugenden  Teil  (33,  43)  wahrend  des  Betrie-  so 
bes  des  Sterling-  Motors  unter  das  zweite  olauf- 
saugende  Teil  (33,  43)  stromt,  hoher  zu  machen 
als  die  Stromungsgeschwindigkeit  von  Gas,  das 
von  dem  zweiten  olaufsaugenden  Teil  uber  das 
zweite  olaufsaugende  Teil  stromt;  und  65 

—  ein  ringformiges  Baffle  (35,  45),  das  an  der 
Stange  (14,  19)  oberhalb  von  und  getrennt  von 
iem  zweiten  olaufsaugenden  Teil  befestigt  ist, 
wobei  der  Aussendurchmesser  des  ringformigen 
Baffles  (35,  45)  kleiner  ist  als  der  Innendurchmes- 
ser  des  Zylinderteiles. 

2.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  Ein- 
richtung  (34,  44)  ein  Ringteil  ist,  das  aus  einem 
Material  besteht,  welches  fur  Luft  undurchlassig 
ist,  und  das  an  dem  Zylinderteil  unmittelbar  unter- 
halb  von  und  in  innigem  Kontakt  mit  der  unteren 
Oberflache  des  zweiten  olaufsaugenden  Teiles 
(33,  43)  montiert  ist,  wobei  sein  Aussendurch- 
messer  im  wesentlichen  gleich  dem  Innendurch- 
messer  des  Zylinderteiles  ist  und  sein  Innendurch- 
messer  grosser  ist  als  der  Aussendurchmesser  der 
Stange  (14,  19). 

3.  Vorrichtung  nach  Anspruch  2,  wobei  die 
Stange  (14,  19)  eine  Kolbenstange  (14)  ist,  die 
mit  einem  hin-  und  hergehenden  Kolben  (15)  des 
Motors  verbunden  ist,  und  dass  das  Zylinderteil 
(1  6,  1  4)  ein  Zylinder  (1  6)  ist,  in  welchem  der  Kol- 
ben  (15)  gleitend  angeordnet  ist. 

4.  Vorrichtung  nach  Anspruch  2,  wobei  der 
Motor  ein  Querhaupt,  einen  Kolben  und  einen 
Verdrangerkolben  (19)  aufweist,  die  innerhalb  ei- 
nes  Zylinders  gleitend  angeordnet  sind,  wobei  die 
Stange  (14,  19)  eine  Verdrangerkolbenstange 
(1  9)  ist,  die  durch  das  Querhaupt  und  den  Kolben 
hindurchgeht  und  eine  Verbindung  mit  dem  Ver- 
drangerkolben  herstellt,  und  wobei  das  Zylinder- 
teil  (16,  14)  eine  hohle  Kolbenstange  (14)  ist, 
welche  das  Querhaupt  (1  3)  mit  dem  Kolben  (1  5) 
verbindet  und  die  Verdrangerkolbenstange  (19) 
umgibt. 

Revendicat ions  

1.  Appareil  pour  empecher  I'huile  de  lubrifica- 
tion  de  monter  vers  les  espaces  de  travail  d'un  mo- 
teur  Stirling,  le  moteur  Stirling  ayant  une  tige  (1  4, 
1  9)  qui  a  un  mouvement  alternatif  a  I'interieur  d'un 
organe  cylindrique  (16,  14),  caracterise  par: 

un  premier  organe  absorbant  I'huile  (31  ,  41  )  qui 
a  une  forme  annulaire  et  qui  est  fixe  a  ladite  tige 
afin  d'avoir  un  mouvement  alternatif  avec  elle,  le 
pourtour  externe  dudit  premier  organe  absorbant 
I'huile  (31  )  etant  en  contact  glissant  avec  la  sur- 
face  interne  dudit  organe  cylindrique  (1  6,  1  4)  ; 

une  plaque  (32,  42)  empechant  la  dispersion  de 
I'huile  qui  a  une  forme  annulaire  et  qui  est  montee 
sur  ladite  tige  au-dessus  dudit  premier  organe  ab- 
sorbant  I'huile  en  contact  intime  avec  ledit  premier 
organe  absorbant  I'huile,  le  diametre  externe  de 
ladite  plaque  empechant  la  dispersion  etant  plus 
petit  que  le  diametre  interne  dudit  organe  cylindri- 
que; 

un  second  organe  absorbant  I'huile  (33,  43)  de 
forme  annulaire,  qui  est  permeable  a  I'air,  et  qui  est 
fixe  le  long  de  son  pourtour  externe  a  la  surface 
interne  dudit  organe  cylindrique  (16,  14)  au- 
dessus  de  et  separe  de  ladite  plaque  (32,  42)  em- 
pechant  la  dispersion  de  I'huile,  le  pourtour  interne 
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au-dessous  de  et  en  contact  intime  avec  la  surface 
inferieure  dudit  second  organe  absorbant  I'huile 
(33,  43),  son  diametre  externe  etant  sensiblement 
le  meme  que  le  diametre  interne  dudit  organe  cy- 
lindrique  et  son  diametre  interne  etant  plus  grand 
que  le  diametre  externe  de  ladite  tige  (1  4,  1  9). 

3.  Appareil  selon  la  revendication  1,  ou  ladite 
tige  (14,  19)  est  une  tige  de  piston  (14)  qui  est 
connectee  a  un  piston  alternatif  (1  5)  dudit  moteur, 
et  ledit  organe  cylindrique  (1  6,  1  4)  est  un  cylindre 
(1  6)  dans  lequel  est  dispose  coulissant  ledit  piston 
(15). 

4.  Appareil  selon  la  revendication  2,  ou  ledit 
moteur  a  une  tete  de  piston,  un  piston  et  un  piston 
auxiliaire  (1  9)  qui  sont  disposes  coulissants  dans 
un  cylindre,  ladite  tige  (1  4,  1  9)  est  une  tige  (1  9)  de 
piston  auxiliaire  qui  traverse  ladite  tete  de  piston  et 
ledit  piston  et  qui  est  reliee  audit  piston  auxiliaire, 
et  ledit  organe  cylindrique  (16,  14)  est  une  tige 
creuse  de  piston  (1  4)  qui  relie  ladite  tete  de  piston 
(13)  audit  piston  (15)  et  qui  entoure  ladite  tige 
(19)  de  piston  auxiliaire. 
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dudit  second  organe  absorbant  I  huile  (33,  43) 
etant  en  contact  glissant  avec  la  surface  externe  de 
ladite  tige  (14,  19); 

un  moyen  (34,  44)  pour  rendre  la  vitesse 
d'ecoulement  du  gaz  qui  s'ecoule  dudit  second  5 
organe  absorbant  I'huile  (33,  43)  jusqu'en  des- 
sous  dudit  second  organe  absorbant  I'huile  (33, 
43)  pendant  le  fonctionnement  dudit  moteur  Stir- 
ling  plus  importante  que  la  vitesse  d'ecoulement 
du  gaz  qui  s'ecoule  dudit  second  organe  absorbant  w 
I'huile  jusqu'au-dessus  dudit  second  organe  ab- 
sorbant  I'huile;  et 

une  chicane  annulaire  (35,  45)  qui  est  fixee  a 
ladite  tige  (1  4,  1  9)  au-dessus  du  et  separee  dudit 
second  organe  absorbant  I'huile,  le  diametre  ex-  15 
terne  de  ladite  chicane  annulaire  (35,  45)  etant 
plus  petit  que  le  diametre  interne  dudit  organe  cy- 
lindrique. 

2.  Appareil  selon  la  revendication  1,  ou  ledit 
moyen  (34,44)  est  un  organe  annulaire  qui  est  fait  20 
en  un  materiau  qui  est  impermeable  a  I'air  et  qui  est 
monte  sur  ledit  organe  cylindrique  immediatement 
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