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Description 

The  invention  relates  to  a  cylinder  liner  for  a  wa- 
ter-cooled  combustion  engine,  in  particular  a  two- 
stroke  diesel  engine,  and  with  a  cylindrical  inner  sur-  5 
face  delimiting  the  combustion  chamber  of  the  en- 
gine  and  constituting  a  guide  surface  for  a  working 
piston  coaxially  journalled  in  the  liner,  which  piston  in 
its  top  dead  centre  position  is  adjacent  to  an  upper 
end  section  of  the  liner,  the  upper  end  section  con-  10 
taining  a  number  of  elongated  cooling  channels  dis- 
tributed  along  the  circumference  of  the  liner  and  be- 
ing  in  communication  with  a  coolant  supply  chamber 
and  a  coolant  outlet  chamber,  each  elongated  cooling 
channel  having  an  upwards  extending  blind  end  and  15 
a  guide  member  mounted  longitudinally  within  the 
channel  and  dividing  the  flow  of  water  in  the  channel 
into  a  flow  running  upwardly  towards  the  blind  end  of 
the  channel  and  a  flow  running  away  from  the  blind 
end  of  the  channel.  20 

In  such  a  cylinder  liner,  known  from  DE-2  149 
400,  the  cooling  channels  uppermost  at  the  highly 
loaded  top  of  the  liner  may  be  positioned  close  to  the 
cylindrical  inner  surface,  because  the  upwards  ex- 
tending  blind  end  does  not  give  rise  to  too  high  stress  25 
concentrations.  The  blind  channels  thus  offer  a  good 
cooling  of  the  thermally  and  mechanically  highest 
loaded  upper  part  of  the  liner. 

When  the  applied  engine  fuel  is  sulphurous 
which  is  inter  alia  the  case  with  diesel  engines  run  on  30 
heavy  fuel  oil,  the  temperature  of  the  cylindrical  inner 
surface  of  the  liner  must  be  controlled  within  a  com- 
paratively  narrow  interval  which  is  restricted  down- 
wards  by  the  wish  to  prevent  sulphuric  acid  from  con- 
densing  on  the  inner  surface,  and  upwards  with  the  35 
view  of  impeding  high-temperature  damages  to  the 
structural  material  of  the  liner.  Experience  shows  that 
the  condensation  of  sulphuric  acid  resulting  in  in- 
tense  corrosive  wear  both  of  the  inner  surface  of  the 
liner  and  of  the  piston  proper  may  be  avoided,  if  the  40 
temperature  of  the  inner  surface  of  the  liner  is  kept  at 
200  to  230°C  in  the  area  adjacent  to  the  upper  piston 
ring  when  the  piston  is  in  its  top  dead  centre  position. 

If  the  cylinder  liner  is  e.g.  produced  from  cast  iron 
the  highest  desirable  surface  temperature  is  about  45 
350°C,  because  higher  temperatures  notoriously  may 
entail  lasting  swelling  of  the  cast  iron  material  with 
subsequent  crack  formation. 

The  need  for  cooling  to  control  the  temperature 
of  the  inner  surface  of  the  liner  depends  on  the  spe-  50 
cif  ied  power  for  the  engine.  It  is  well  known  that  an 
engine  may  be  specified  to  a  lower  power  (be  derat- 
ed)  in  order  to  obtain  a  better  specific  fuel  consump- 
tion.  This  is  obtained  by  maintaining  the  maximum 
pressure  of  the  engine  and,  therefore,  the  lower  limit  55 
of  the  allowable  working  temperature  of  the  inner  sur- 
face  of  the  liner  will  not  be  altered.  If  the  cooling  in  a 
derated  engine  is  upheld  on  a  level  with  that  of  an  en- 

gine  running  at  full  rating,  the  temperature  of  the  in- 
ner  surface  falls  so  much  that  the  previously  men- 
tioned  unwanted  condensation  of  sulphuric  acid  may 
take  place. 

Prior  Art. 

US-A-2  572  392  deals  with  a  cylinder  liner  cooled 
by  means  of  a  surrounding  cooling  chamber.  The  ex- 
ternal  side  of  the  liner  is  provided  with  an  insulation 
band  in  order  to  prevent  acid  from  condensing  on  the 
inner  surface  of  the  liner  adjacent  the  insulation. 

GB-B-2  019  490  relates  to  a  cylinder  liner  whose 
upper  end  section  comprises  a  series  of  continuous 
cooling  channels,  in  which  coolant  is  supplied  at  the 
lower  end  of  the  channel  and  discharged  through  a  ra- 
dially  extending  bore  at  the  top  of  the  channel.  In  or- 
der  to  impede  acid  condensation  on  the  inner  surface 
of  the  liner,  an  insulating  tube  of  synthetic  material  is 
urged  into  the  channel.  The  radially  extending  bores 
at  the  top  of  the  channels  make  the  liner  unfitted  for 
highly  loaded  uses. 

The  invention. 

It  is  the  object  of  the  invention  to  provide  a  cylin- 
der  liner  with  blind  bores  in  which  the  cooling  effect 
of  the  blind  bores  may  be  altered  according  to  require- 
ment. 

With  a  view  to  this,  the  above  mentioned  cylinder 
liner  according  to  the  invention  is  characterized  in 
that  the  guide  member  across  part  of  the  length  of  the 
channel  substantially  impedes  the  water  flow  at  a 
section  of  the  channel  surface  facing  towards  the 
combustion  chamber,  whereas  at  least  one  of  the  two 
flows  running  towards  and  away,  respectively,  from 
the  blind  end  of  the  channel,  is  by  the  guide  member 
forced  to  contact  the  section  of  the  channel  surface 
facing  away  from  the  combustion  chamber. 

Due  to  the  fact  that  the  guide  member  prevents 
the  water  flow  in  the  channel  from  flowing  across  and 
thus  cool  a  section  of  the  channel  surface  facing  to- 
wards  the  combustion  chamber,  the  heat  flowing  into 
the  inner  surface  of  the  liner  has  to  travel  a  longer  dis- 
tance  through  the  liner  in  order  to  be  delivered  to  the 
coolant.  The  longer  distance  results  in  a  reduced  tem- 
perature  gradient  and  thus  a  higher  temperature  on 
the  inner  surface  of  the  liner  at  unaltered  coolant  tem- 
perature  and  engine  yield.  Conversely,  one  and  the 
same  cylinder  may  be  applied  at  different  ratings 
(power  lay-outs)  of  the  engine  by  making  use  merely 
of  guide  members  barring  a  section  of  the  cooling 
channels  appropriate  for  the  actual  engine  power. 
Quite  apart  from  the  fact  that  this  offers  a  standard- 
izing  advantage  in  the  manufacture  of  the  liners  be- 
cause,  as  regards  a  specific  engine  size,  only  one 
type  of  liner  has  to  be  manufactured  and  not  a  plural- 
ity  of  types  dependent  on  the  specified  rating  of  the 
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engine,  the  considerable  advantage  is  obtained  that 
an  existing  engine  may  be  specified  for  a  new  rating 
without  having  to  exchange  the  cylinder  liners,  mere- 
ly  the  guide  members  have  to  be  changed.  5 

In  a  particularly  simple  embodiment  the  guide 
member  has  at  least  two  radially  projecting  ribs  or 
legs  extending  in  the  longitudinal  direction  of  the 
channel  and  whose  free  edge  abuts  on  the  channel 
surface,  and  the  space  defined  by  the  ribs  or  legs  and  10 
the  channel  surface  faces  towards  the  combustion 
chamber  and  is  provided  with  a  barrier  member  for  in- 
terrupting  the  water  flow.  Since  the  free  edges  of  the 
ribs  or  legs  abut  on  the  channel  surface,  they  ensure 
the  positioning  of  the  guide  member  in  the  channel  15 
and  at  the  same  time  the  guide  member  is  supported 
through  a  large  part  of  its  length  which  is  particularly 
important  in  large  engines  in  which  the  cooling  chan- 
nels  and  thus  the  guide  members  may  have  a 
length/diameter  ratio  typically  amounting  to  25.  The  20 
cooling  effect  may  be  regulated  according  to  desire  in 
that  the  ribs  or  legs  enclose  between  them  a  larger 
or  smaller  angle,  thereby  barring  a  larger  or  smaller 
section  of  the  channel  surface  from  the  coolant. 

In  an  embodiment  in  which  the  guide  member  25 
has  three  ribs  defining,  on  one  hand,  the  space  that 
faces  towards  the  combustion  chamber  and  includes 
the  barrier  member  and,  on  the  other  hand,  two  par- 
allel  flow  passages  facing  away  from  the  combustion 
chamber,  the  coolant  may  flow  upwards  through  one  30 
of  the  two  parallel  flow  passages  and  return  through 
the  other  passage. 

In  a  preferred  embodiment  a  uniform  and  effec- 
tive  cooling  effect  throughout  the  length  of  the  chan- 
nel  is  obtained  in  that  the  guide  member  is  a  tube  with  35 
a  smaller  diameter  than  the  channel  and  that  the,  at 
least  two,  radially  projecting  ribs  or  legs  extend  from 
the  external  side  of  the  tube.  An  annular  space  is  pro- 
vided  between  the  external  side  of  the  tube  and  the 
channel  surface  and  when  the  coolant  flows  through  40 
a  section  of  said  space,  the  flow  takes  place  as  a  film 
flow,  thereby  enhancing  the  coefficient  of  heat  trans- 
fer  by  200  to  400%  in  relation  to  the  coolant  flow  in 
traditioal  cooling  channels,  inter  alia  because  the  film 
flow  impedes  local  boiling  on  the  surface  of  the  cool-  45 
ing  channel  which  would  entail  a  strong  decrease  in 
the  local  heat  transfer. 

The  coolant  flow  in  the  channel  may  also  be  bar- 
red  from  the  section  of  the  channel  surface  facing  to- 
wards  the  combustion  chamber  by  providing  the  tube  50 
in  this  section  with  a  material  layer  extending  sub- 
stantially  from  the  external  side  of  the  tube  to  the 
channel  surface. 

Brief  description  of  the  drawings.  55 

Examples  of  embodiments  of  the  invention  will 
now  be  described  in  detail  with  reference  to  the  sche- 
matical  drawings,  in  which 

Fig.  1  is  a  cross-section  through  an  engine  cylin- 
der  with  a  cylinder  liner  according  to  the  inven- 
tion, 
Fig.  2  is  an  illustration  of  the  upper  end  area  of 
the  cylinder  liner  in  Fig.  1  , 
Fig.  3  is  a  cross-section  through  a  known  em- 
bodiment  of  two  cooling  channels, 
Fig.  4  is  a  cross-section  through  two  cooling 
channels  according  to  the  invention, 
Fig.  5  is  a  section  through  a  second  embodiment 
according  to  the  invention, 
Fig.  6  is  a  cross-section  through  a  cooling  chan- 
nel  in  the  cylinder  liner  in  Fig.  5,  and 
Fig.  7  is  a  perspective  view  of  a  third  embodiment 
of  a  guide  member. 

Preferred  embodiments. 

The  upper  end  section  of  a  cylinder  liner  1  in  a 
large  low-speed  diesel  engine  is  illustrated  in  Fig.  1, 
in  which  a  piston  2  is  shown  in  its  top  dead  centre  pos- 
ition.  The  liner  1  is  by  a  cylinder  cover  3  tightened  to- 
wards  the  cylinder  frame  4.  An  annular  water  jacket 
5  surrounds  the  upper  end  section  and  defines  to- 
gether  with  the  radial  external  side  of  the  liner  an  an- 
nular  lower  coolant  supply  chamber  6  and  an  annular 
upper  coolant  outlet  chamber  7,  designed  as  a  cir- 
cumferential  groove  in  the  external  side  of  the  liner. 
A  number  of  cooling  channels  8  in  the  liner  estab- 
lishes  flow  connection  between  said  two  chambers. 

During  the  working  of  the  engine  coolant  from  a 
cooling  chamber  that  surrounds  the  lower  end  sec- 
tion  of  the  liner  flows  through  a  drilled  connecting 
channel  10  and  a  connecting  tube  11  into  the  lower 
chamber  6  and  disperses  around  the  circumference 
of  the  liner,  following  which  the  water  via  channels  8 
flows  into  the  upper  chamber  7.  From  said  chamber 
the  coolant  is  passed  through  a  connecting  tube  14, 
a  drilled  channel  15,  a  distribution  chamber  16  and 
cooling  channels  17  in  the  engine  cover  and  further 
on  to  the  cooling  chamber  18  in  the  valve  seat  from 
which  the  coolant  is  carried  off. 

As  shown  in  Fig.  2,  the  liner  comprises  a  larger 
number  of  straight,  elongated  cooling  channels  8  uni- 
formly  distributed  along  the  circumference.  The  sub- 
stantially  circular-cylindrical  channels  8  are  skewed  in 
relation  to  the  longitudinal  axis  of  the  linerand  extend 
upwardly  towards  the  upper  edge  portion  28  of  the  in- 
ner  side  of  the  liner.  The  blind  end  25  of  the  channel 
may  be  hemispherical  in  order  to  diminish  stress  con- 
centrations. 

From  the  external  side  of  the  liner  the  cooling 
channels  8  are  drilled  into  the  upper  end  section.  A 
water  supply  tube  21  with  a  smaller  diameter  than  the 
channel  projects  into  said  channel.  For  the  sake  of 
clearness  a  tube  has  only  been  shown  in  one  of  the 
channels.  A  projecting  flange  22  at  the  lower  tube  end 
abuts  on  a  shoulder  in  a  projecting  collar  23  separat- 
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ing  the  chambers  6  and  7  from  each  other.  A  bushing 
24  keeps  the  tube  in  sealing  abutment  on  the  shoul- 
der,  thereby  forcing  coolant  from  chamber  6  to  flow 
through  the  tube  prior  to  its  penetrating  intothe  chan- 
nel  8.  In  view  of  the  fact  that  the  upper  end  of  the  tube 
terminates  close  to  the  blind  end  25  of  the  channel, 
the  coolant  contacts  the  blind  end  as  a  concentrated 
jet,  following  which  the  water  flows  down  into  a  sec- 
tion  of  the  annular  space  between  the  external  side 
of  the  tube  and  the  channel  surface,  said  section  fac- 
ing  away  from  the  inner  surface  of  the  liner.  The  water 
flows  from  the  annular  space  down  into  chamber  7. 

The  arrows  A  in  Fig.  3  illustrate  how  the  heat  in 
a  known  embodiment  of  a  cooling  channel  during  the 
working  of  the  engine  flows  from  the  inner  surface  of 
the  liner  to  the  annular  space  surrounding  the  tube. 
It  will  appear  that  the  heat  has  a  comparatively  short 
distance  of  travel,  thereby  offering  a  high  tempera- 
ture  gradient  and  thus  a  strong  cooling.  If  a  smaller 
cooling  effect  of  the  cooling  channels  is  desired  with 
one  and  the  same  cylinder  liner,  the  cooling  channels 
may  instead  be  provided  with  a  guide  member  ac- 
cording  to  the  invention. 

A  cross-section  through  a  cooling  channel  with 
such  a  guide  member  in  the  form  of  tube  21  is  illu- 
strated  in  Fig.  4.  The  tube  has  two  radially  projecting 
protuberances  or  ribs  30  extending  in  the  longitudinal 
direction  of  the  tube  and  having  such  a  height  that 
theirfree  edge  which  may  be  smoothly  rounded  in  or- 
der  to  diminish  the  stress  concentrations  in  the  liner, 
exactly  abuts  on  the  channel  surface  and  divides  the 
annular  space  surrounding  the  tube  into  two  sections 
of  which  section  32  facing  the  inner  surface  of  the 
liner  (and  marked  in  black)  is  provided  with  at  least 
one  barrier  member  designed  as  a  horizontally  posi- 
tioned  collar  extending  about  the  tube  from  the  first 
to  the  second  rib  30,  thereby  barring  section  32  to 
prevent  water  flow.  The  coolant  runs  down  towards 
chamber  7  through  the  second  section  33  of  the  an- 
nular  space  and  effects  thus  a  cooling  of  the  liner.  In 
view  of  the  fact  that  the  heat  substantially  is  only  con- 
ducted  away  in  section  33,  the  heat  has  to  travel  a 
longer  distance,  as  shown  by  arrows  B,  which,  as  stat- 
ed  above,  results  in  less  cooling.  Instead  of  providing 
the  tube  with  ribs  30  the  tube  may  alternatively  in 
section  32  be  provided  with  a  material  layer  34  ex- 
tending  from  the  external  side  of  the  tube  to  the  chan- 
nel  surface,  thereby  causing  the  passage  through 
section  32  to  be  blocked.  This  embodiment  of  the 
guide  member  is  illustrated  in  more  detail  in  Fig.  7. 
The  material  layer  may  be  made  from  polytetra-fluo- 
roethylene  (PFTE)  that  is  "self-lubrifying"  when  push- 
ing  the  tube  into  the  channel.  The  material  layer  may 
be  adhered  to  the  tube  and/or  fixed  by  means  of  a 
locking  pin  inserted  in  associated  bores  in  the  jacket 
and  the  tube.  The  jacket  only  covers  part  of  the 
length  of  the  tube  and  the  upwards  facing  tube  end 
may  be  jacket-free  across  a  distance  of  1  to  2  pipe  di- 

ameters.  Moreover,  it  is  not  a  prerequisite  of  obtaining 
the  reduced  cooling  of  the  liner  aimed  at  by  the  inven- 
tion  that  the  jacket  perfectly  engages  the  internal 

5  side  of  the  bore. 
Figs  5  and  6  illustrate  a  further  embodiment  ac- 

cording  to  the  invention  in  which  the  coolant  outlet 
chamber  7'  is  positioned  above  a  projecting  flange  35 
on  the  external  side  of  the  liner  and  in  which  a  trans- 

10  verse  hole  36  establishes  connection  between  the 
cooling  channel  8'  and  chamber  7'.  A  guide  member 
38  is  composed  of  three  radially  projecting  protuber- 
ances  or  legs  39  that  extend  in  the  longitudinal  direc- 
tion  of  the  channel  and  divides  the  channel  into  three 

15  sections  of  which  the  section  40  facing  towards  the 
inner  surface  of  the  liner  at  least  at  the  top  of  the 
guide  member  and  possibly  also  at  its  bottom  is 
blocked  by  a  barrier  member  in  the  form  of  a  horizon- 
tally  positioned  plate  member41.  The  second  section 

20  42  is  open  at  the  top  as  well  as  at  the  bottom  so  that 
the  coolant  may  flow  upwards  from  chamber  6'  to- 
wards  the  blind  end  of  the  channel  through  said  sec- 
tion,  whereas  the  third  section  43  is  closed  at  the  bot- 
tom  by  a  horizontally  positioned  plate  member  44, 

25  said  section  thereby  constituting  a  return  flow  pas- 
sage  communicating  through  the  transverse  hole  36 
with  chamber  7'. 

The  guide  members  21,  38  may  have  a  bypass 
hole  45  connecting  chamber  6  with  chamber  7.  In  the 

30  embodiment  illustrated  in  Figs  1  and  2,  the  bypass 
hole  in  tube  21  is  on  a  level  with  chamber  7,  while  in 
the  embodiment  in  Fig.  5  it  is  adjacent  to  the  trans- 
verse  hole  36.  The  bypass  hole  will  pass  part  of  the 
coolant,  e.g.  two  thirds  of  the  water,  directly  into  - 

35  chamber  7  so  that  the  use  of  the  guide  member  ac- 
cording  to  the  invention  does  not  alter  the  quantity  of 
coolant  flowing  through  the  cylinder  frame. 

The  described  embodiments  may  of  course  be 
modified  in  different  ways.  For  example,  the  ribs  or 

40  legs  may  have  the  shape  of  a  circular  arc  and  the 
channel  as  well  as  the  tube  may  have  a  non-circular 
cross-section,  e.g.  an  oval  cross-section.  Plate  mem- 
bers  41  ,  44  may  have  a  collar  that  is  shaped  like  a  cir- 
cular  arc  and  abutting  on  the  channel  surface,  or  the 

45  plate  members  may  have  a  comparatively  large  thick- 
ness  in  the  longitudinal  direction  of  the  channel  so 
that  the  plate  members  lean  against  the  channel  sur- 
face  across  such  a  large  area  that  no  considerable 
stress  concentrations  occur  in  the  liner.  The  barrier 

so  member  may  also  consist  of  a  heat-resistant,  water- 
insoluble  and  comparatively  soft  material,  such  as 
foam  plastics,  which  in  section  32  or  41  is  fastened  to 
the  guide  member. 

55 
Claims 

1.  A  cylinder  liner  (1;  1')  for  a  water-cooled  combus- 
tion  engine,  in  particular  a  two-stroke  diesel  en- 
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gine,  and  with  a  cylindrical  inner  surface  delimit- 
ing  the  combustion  chamber  of  the  engine  and 
constituting  a  guide  surface  for  a  working  piston 
(2;  2)  coaxiallyjournalled  in  the  liner,  which  piston  5 
in  its  top  dead  centre  position  is  adjacent  to  an 
upperend  section  of  the  liner,  the  upperend  sec- 
tion  containing  a  number  of  elongated  cooling 
channels  (8;  8')  distributed  along  the  circumfer- 
ence  of  the  liner  and  being  in  communication  with  10 
a  coolant  supply  chamber  (6;  6')  and  a  coolant 
outlet  chamber  (7;  7),  each  elongated  cooling 
channel  having  an  upwards  extending  blind  end 
(25;  25')  and  a  guide  member  (21;  38)  mounted 
longitudinally  within  the  channel  and  dividing  the  15 
flow  of  water  in  the  channel  into  a  flow  running 
upwardly  towards  the  blind  end  of  the  channel 
and  a  flow  running  away  from  the  blind  end  of  the 
channel,  characterized  in  that  the  guide  member 
(21  ;  38)  across  part  of  the  length  of  the  channel  20 
substantially  impedes  the  water  flow  at  a  section 
(32;  40)  of  the  channel  surface  facing  towards  the 
combustion  chamber,  and  that  at  least  one  of  the 
two  flows  running  towards  and  away,  respective- 
ly,  from  the  blind  end  of  the  channel  (8;  8')  is  25 
forced  by  the  guide  member  (21;  38)  to  contact 
the  section  (33;  42,  43)  of  the  channel  surface 
facing  away  from  the  combustion  chamber. 

2.  A  cylinder  liner  as  claimed  in  claim  1  ,  character-  30 
ized  in  that  the  guide  member  (21;  38)  has  at 
least  two  radially  projecting  ribs  or  legs  (30;  39) 
extending  in  the  longitudinal  direction  of  the 
channel  and  whose  free  edge  abuts  on  the  chan- 
nel  surface,  and  that  the  space  defined  by  the  35 
protuberances  (30;  39)  and  the  channel  surface 
faces  towards  the  combustion  chamber  and  is 
provided  with  a  barrier  member  (34;  41)  for  inter- 
rupting  the  water  flow. 

40 
3.  A  cylinder  liner  as  claimed  in  claim  2,  character- 

ized  in  that  the  guide  member  (38)  has  three  legs 
or  ribs  (39)  defining,  on  one  hand,  the  space  that 
faces  towards  the  combustion  chamber  and  in- 
cludes  the  barrier  member  (41)  and,  on  the  other  45 
hand,  two  parallel  flow  passages  (42,  43)  facing 
away  from  the  combustion  chamber. 

side  of  the  tube  facing  towards  the  combustion 
chamber  is  provided  with  a  material  layer  (34) 
substantially  extending  from  the  external  side  of 
the  tube  to  the  channel  surface. 

6.  A  cylinder  liner  as  claimed  in  any  of  the  preceding 
claims,  characterized  in  that  the  guide  member 
(31  ;  38)  has  a  bypass  hole  (45)  positioned  close 
to  the  coolant  supply  chamber  (6)  and  establish- 
ing  flow  connection  to  the  water  outlet  chamber. 

Patentanspruche 

1.  Zylinderbuchse  (1;1')  fur  eine  wassergekuhlte 
Brennkraft-Maschine,  insbesondere  einen  Zweit- 
akt-Dieselmotor,  mit  einer  zylindrischen  inneren 
Oberflache,  die  die  Brennkammer  des  Motors 
begrenzt  und  eine  Fuhrungsflache  fur  einen  Ar- 
beitskolben  (2;2)  bildet,  der  koaxial  in  der  Lauf- 
buchse  gefuhrt  bzw.  gelagert  ist,  welcher  Kolben 
in  seiner  oberen  Totlage  nahe  einem  oberen  End- 
bereich  der  Laufbuchse  ist,  welcher  oberer  End- 
bereich  eine  Anzahl  von  langgestreckten  Kuhlka- 
nalen  (8;8')  aufweist,  die  entlang  dem  Umfang 
der  Laufbuchse  verteilt  sind  und  in  (Stromungs- 
)Verbindung  mit  einer  Kuhlmittel-Versorgungs- 
kammer  (6;6')  und  einer  Kuhlmittel-Auslalikam- 
mer  (7;7)  stehen,  wobei  jeder  langgestreckte 
Kuhlkanal  ein  sich  aufwarts  erstreckendes  Blind- 
ende  (25;25')  und  einen  Fuhrungsteil  (21;38) 
aufweist,  der  in  Langsrichtung  innerhalb  des  Ka- 
nals  angeordnet  ist  und  die  Wasserstromung  in 
dem  Kanal  in  eine  Aufwartsstromung  in  Richtung 
auf  das  Blindende  des  Kanals  und  eine  von  dem 
Blindende  des  Kanales  weg  gerichtete  Stromung 
aufteilt,  dadurch  gekennzeichnet, 
dali  der  Fuhrungsteil  (21  ;38)  uber  einen  Teil  der 
Kanallange  die  Wasserstromung  in  einem  Ab- 
schnitt  (32;40)  der  Kanal-Oberflache  wesentlich 
behindert,  die  der  Brennkammer  zugewandt  ist, 
dali  zumindest  eine  der  zwei  Stromungen  zum 
bzw.  vom  Blindende  des  Kanals  (8;8')  von  dem 
Fuhrungsteil  (21;38)  gezwungen  wird,  den  Ab- 
schnitt  (33;42,43)  der  Kanal-Oberflache  zu  be- 
ruhren,  der  von  der  Brennkammer  abgewandt  ist. 

4.  A  cylinder  liner  as  claimed  in  claim  2,  character- 
ized  in  that  the  guide  member  is  a  tube  (21)  hav- 
ing  a  smaller  diameter  than  the  channel  (8)  and 
that  those,  at  least  two,  radially  projecting  protu- 
berances  or  ribs  (30)  extend  from  the  external 
side  of  the  tube. 

5.  A  cylinder  liner  as  claimed  in  any  of  the  preceding 
claims,  characterized  in  that  the  guide  member  is 
a  tube  (21)  having  a  smaller  diameter  than  the 
channel  and  which  on  the  part  of  the  external 

2.  Zylinderbuchse  nach  Anspruch  1,  dadurch  ge- 
50  kennzeichnet, 

dali  der  Fuhrungsteil  (21  ;38)  zumindest  zwei  ra- 
dial  vorspringende  Rippen  oder  Stege  (30;39) 
aufweist,  die  sich  in  Langsrichtung  des  Kanals 
erstrecken  und  deren  freie  Kante  an  der  Kanal- 

55  Oberflache  anliegt  bzw.  anstolit  und  dali  der  von 
den  Vorsprungen  (30;39)  und  der  Kanal-Oberfla- 
che  gebildete  Raum  der  Brennkammer  zuge- 
wandt  ist  und  mit  einem  Barrieren-  oderSperrteil 
(34;41)  versehen  ist,  urn  die  Wasserstromung  zu 
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behindern  oder  zu  unterbrechen. 

3.  Zylinderbuchse  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  5 
dali  der  Fuhrungsteil  (38)drei  RippenoderStege 
(39)  hat,  die  zum  einen  den  der  Brennkammer  zu- 
gewandten  und  den  Barrierenteil  (41)  beinhalten- 
den  Raum  und  zum  anderen  zwei  parallele  Stro- 
mungswege  (42,43)  definieren,  die  von  der  10 
Brennkammer  abgewandt  sind. 

4.  Zylinderbuchse  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet, 
dali  der  Fuhrungsteil  ein  Rohr  (21)  mit  einem  ge-  15 
ringeren  Durchmesser  als  der  Kanal  (8)  ist  und 
dali  die  zumindest  zwei  radial  hervorstehenden 
Vorsprunge  oder  Rippen  (30)  sich  von  der  Aulien- 
seite  des  Rohres  (weg)  erstrecken. 

20 
5.  Zylinderbuchse  nach  einem  der  vorhergehenden 

Anspruche,  dadurch  gekennzeichnet, 
dali  der  Fuhrungsteil  ein  Rohr  (21)  mit  einem  ge- 
ringeren  Durchmesser  als  der  Kanal  ist,  welches 
auf  dem  der  Brennkammer  zugewandten  Teil  der  25 
Aulienseite  des  Rohres  eine  Materiallage  (34) 
aufweist,  die  sich  im  wesentlichen  von  der  Au- 
lienseite  des  Rohres  zu  der  Kanal-Oberflache 
erstreckt. 

30 
6.  Zylinderbuchse  nach  einem  der  vorhergehenden 

Anspruche,  dadurch  gekennzeichnet, 
dali  der  Fuhrungsteil  (21;38)  eine  Bypass-6ff- 
nung  aufweist,  die  nahe  der  Kuhlmittel-Versor- 
gungskammer  (6)  angeordnet  ist  und  eine  Stro-  35 
mungsverbindung  zu  der  Wasser-Auslalikammer 
(Sammelkammer)  schafft. 

monte  longitudinalement  dans  le  canal  et  repar- 
tissant  I'ecoulement  d'eau  dans  le  canal  en  un 
ecoulement  vers  le  hauten  direction  de  I'extremi- 
te  fermee  et  un  ecoulement  s'eloignant  de  I'extre- 
mite  fermee  du  canal,  caracterisee  en  ce  que 
I'organe  de  guidage  (21;  38)  ,  sur  une  partie  de 
la  longueur  du  canal,  empeche  essentiellement 
I'ecoulement  d'eau  sur  une  section  (32;  40)  de  la 
surface  de  canal  tournee  vers  la  chambre  de 
combustion,  et  en  ce  qu'au  moins  un  des  deux 
ecoulement  respectivement  en  direction  et  pro- 
venant  de  I'extremite  fermee  du  canal  (8;  8')  est 
force,  par  I'organe  de  guidage  (21;  38),  a  veniren 
contact  avec  la  section  (33;  42,  43)  de  la  surface 
de  canal  qui  est  eloignee  de  la  chambre  de 
combustion. 

2.  Chemise  de  cylindre  selon  la  revendication  1  ,  ca- 
racterisee  en  ce  que  I'organe  de  guidage  (21  ;  38) 
comprend  au  moins  deux  nervures  ou  branches 
(30;  39)  orientees  radialement  et  qui  s'etendent 
dans  le  sens  longitudinal  du  canal  et  dont  I'extre- 
mite  libre  est  en  appui  contre  la  surface  du  canal, 
et  en  ce  que  I'espace  defini  par  les  protuberan- 
ces  (30;  39)  et  la  surface  du  canal  fait  face  a  la 
chambre  de  combustion  et  comporte  un  element 
barriere  (34;  41)  pour  interrompre  I'ecoulement 
d'eau. 

3.  Chemise  de  cylindre  selon  la  revendication  2,  ca- 
racterisee  en  ce  que  I'organe  de  guidage  (38) 
comporte  trois  branches  ou  nervures  (39)  defi- 
nissant  d'une  part  I'espace  qui  fait  face  a  cham- 
bre  de  combustion  et  comporte  I'element  barriere 
(41),  d'autre  part  deux  passages  paralleles 
d'ecoulement  (42,  43)  eloignes  de  la  chambre  de 
combustion. 

Revendications  40 

1.  Chemise  de  cylindre  (1;  1')  pour  moteur  a 
combustion  interne  a  refroidissement  a  eau,  en 
particulier  moteur  diesel  deux  temps,  et  compre- 
nant  une  surface  interne  cylindrique  delimitant  la  45 
chambre  de  combustion  du  moteur  et  const  ituant 
une  surface  de  guidage  pour  un  piston  de  travail 
(2;  2')  loge  axialement  dans  la  chemise,  le  point 
mort  haut  du  piston  etant  adjacent  a  une  section 
terminale  haute  de  la  chemise,  la  section  termi-  so 
nale  haute  contenant  un  nombre  de  canaux  allon- 
gees  de  refroidissement  (8;  8')  distribues  le  long 
de  la  circonference  de  la  chemise  et  mis  en 
communication  avec  une  chambre  (6;  6')  d'ali- 
mentation  en  agent  de  refroidissement  et  une  55 
chambre  de  sortie  (7;  7')  d'agent  de  refroidisse- 
ment,  chaque  canal  allonge  de  refroidissement 
se  prolongeantvers  le  haut  parune  extremite  fer- 
mee  vers  le  haut  et  un  organe  de  guidage  (21  ;  38) 

4.  Chemise  de  cylindre  selon  la  revendication  2,  ca- 
racterisee  en  ce  que  I'organe  de  guidage  est  un 
tube  (21)  ayant  un  diametre  inferieur  a  celui  du 
canal  (8)  et  en  ce  que  ces  protuberances  orien- 
tees  radialement  (30),  au  moins  deux,  s'etendent 
depuis  la  face  externe  du  tube. 

5.  Chemise  de  cylindre  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisees  en 
ce  que  I'organe  de  guidage  est  un  tube  (21)  ayant 
un  diametre  inferieur  a  celui  du  canal  et  qui,  sur 
une  partie  de  la  face  externe  du  tube  faisantface 
a  la  chambre  de  combustion,  comprend  une  cou- 
che  de  materiau  (34)  qui  s'etend  essentiellement 
de  la  face  externe  du  tube  jusqu'a  la  surface  du 
canal. 

6.  Chemise  de  cylindre  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisee  en  ce 
que  I'organe  de  guidage  (31  ;  38)  comporte  un  ori- 

6 
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f  ice  de  derivation  (45)  place  pres  de  la  chambre 
(8)  d'ali  mentation  en  agent  de  refroidissement  et 
etablissant  une  liaison  d'ecoulement  vers  la 
chambre  de  sortie  d'eau.  5 
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