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Description 

The  invention  relates  to  piston  and  piston  ring 
assemblies  for  internal  combustion  engines. 

Pistons  and  associated  piston  rings  are 
designed  to  reciprocate  in  a  cylinder  of  an  internal 
combustion  engine.  Combustion  of  fuel  takes 
place  above  a  crown  of  the  piston  and  the 
pressure  generated  on  combustion  reciprocate 
the  piston  within  the  cylinder.  The  gap  between 
the  piston  and  the  associated  cylinder  is 
commonly  closed  by  three  or  more  piston  rings 
carried  in  respective  grooves  formed  in  a  ring 
band  extending  around  the  crown  of  the  piston. 
The  rings  exert  an  outward  pressure  against  the 
associated  cylinder  or  liner. 

These  piston  rings  function  to  provide  a  seal 
between  the  piston  and  the  associated  liner  pre- 
venting  the  combustion  products  from  passing 
down  the  gap  between  the  piston  and  the  asso- 
ciated  cylinder.  In  addition,  these  rings  control  the 
film  or  oil  which  is  provided  on  the  cylinder  wall 
to  lubricate  the  reciprocation  of  the  piston  and 
rings  and  to  aid  the  gas  seal,  so  that  excessive 
amounts  of  oil  do  not  reach  the  combustion 
chamber  while  an  adequate  oil  film  is  maintained. 

The  cylinder  in  which  a  piston  reciprocates  may 
be  nominally  truly  cylindrical  when  the  engine  is 
cold,  but  as  the  engine  reaches  operating 
temperatures  the  shape  of  the  cylinder  will  dis- 
tort,  in  a  way  which  depends  on  a  number  of 
factors,  including  the  way  in  which  the  cylinder  is 
formed  and  the  mechanical  loading  of  the 
cylinder  in  operation.  The  distortion  of  the 
cylinder  is  not  constant  along  the  axial  length  of 
the  cylinder  neither  is  it  constant  around  the 
circumference  of  the  cylinder.  For  this  reason,  it  is 
not  possible  to  design  the  piston  rings  to  be  an 
exact  fit  in  a  particular  nominal  cylinder  size;  they 
must  be  designed  to  conform  as  far  as  possible  to 
the  shape  of  the  cylinder  under  all  conditions  and 
to  the  changes  in  shape  along  and  around  the 
cylinder.  To  achieve  this,  the  piston  rings  are 
arranged  to  exert  such  an  outward  pressure  on 
the  associated  cylinder,  either  due  to  inherent 
resilience  of  the  spring  or  due  to  separate  spring 
arrangements,  that  the  shape  of  the  rings  tend  to 
conform  to  changes  in  the  shape  of  the  cylinder. 

In  order  to  achieve  this,  and  to  provide  a  piston 
ring  with  an  acceptable  rate  of  wear,  it  has  been 
proposed  to  form  the  rings  of  steel  which, 
because  of  their  bending  characteristics,  must  be 
arranged  to  exert  high  pressures  on  the  asso- 
ciated  cylinder  in  order  to  achieve  the  required 
conformability. 

The  use  of  such  steel  rings  has  a  number  of 
consequences.  The  first  is  that,  with  present 
designs,  experience  has  shown  that  it  is 
necessary  to  have  at  least  three  rings;  the  two 
rings  closest  to  the  crown  being  conformed  to 
provide  seals  preventing  the  passage  of  combus- 
tion  products  between  the  piston  and  the  asso- 
ciated  cylinder;  so-called  "compression"  rings. 
The  third,  lowermost  ring,  is  conformed  to  control 
the  oil  film  on  the  associated  cylinder;  a  so-called 

"oil  control"  ring.  The  presence  of  three  steel 
rings  all  pressing  against  the  associated  cylinder 
with  high  outward  pressures  increases  the  friction 
forces  between  the  piston  and  the  associated 

5  cylinder.  Such  friction  forces  reduce  the  power 
output  of  the  engine  and  also  affect  adversely  the 
fuel  consumption.  The  use  of  three  rings  also 
increases  the  piston  height  and  weight  and  also 
increases  the  cost  of  the  piston. 

w  In  DE—  A—  -2153325  is  disclosed  a  piston  pro- 
vided  with  only  two  piston  rings,  which  are 
shaped  to  provided  a  performance  equivalent  to  a 
three-ring  arrangement.  The  upper  ring  is  a  com- 
pression  ring  formed  with  a  sharp  outside  edge 

is  on  the  side  which  is  nearer  to  the  skirt  of  the 
piston,  a  rounded  or  chamfered  outside  edge  on  a 
flat  or  crowned  upper  end  face.  The  lower  ring  is 
an  oil  control  ring  having  a  sharp  outer  edge 
nearer  the  skirt. 

20  In  GB—  A—  1224486  is  disclosed  a  piston  pro- 
vided  with  only  two  piston  rings.  The  required 
performance  is  obtained  by  the  provision  of  a  seal 
between  at  least  one  radial  face  of  the  upper 
compression  ring  and  the  adjacent  radial  face  of 

25  the  associated  piston  ring  groove.  The  groove  of 
the  lower  oil  control  ring  is  provided  with  relief 
passages  leading  to  the  interior  of  the  piston. 

According  to  the  invention,  there  is  provided  a 
piston  and  ring  assembly  for  an  internal  combus- 

30  tion  engine,  comprising  a  piston  having  two 
axially  spaced  piston  ring  grooves  provided  in  a 
ring  band  extending  around  the  crown  of  the 
piston,  and  piston  rings  provided  in  said  grooves, 
the  piston  rings  comprising  upper  and  lower 

35  piston  rings  carried  in  respective  piston  ring 
grooves,  for  exerting  outward  pressure  against 
the  associated  cylinder,  characterised  by  the 
upper  ring  being  a  relatively  thin  steel  compres- 
sion  ring  having  a  thickness  of  1  mm  or  less  and 

40  the  lower  ring  being  relatively  thicker  and  being 
of  a  material  which  is  more  conformable  than  the 
material  of  the  upper  piston  ring  such  that,  in 
operation,  the  piston  ring  has  an  outward 
pressure  against  an  associated  cylinder  or  liner  of 

45  between  0.03  and  0.66  MN/m2,  so  that  the  lower 
piston  ring  acts  as  a  combined  compression  and 
oil  control  ring. 

The  following  is  a  more  detailed  description  of 
some  embodiment  of  the  invention  by  way  of 

so  example,  reference  being  made  to  the  accom- 
panying  drawings  in  which:  — 

Figure  1  is  a  schematic  cross-section  through  a 
crown  end  of  a  piston  and  piston  ring  assembly, 
showing  upper  and  lower  piston  rings  in  contact 

55  with  an  associated  cylinder. 
Figures  2,  3  and  4  show  alternative  cross- 

sections  of  the  lower  piston  ring  of  Figure  1, 
Figure  5  is  a  similar  view  to  Figure  1  but 

showing  a  seal  provided  by  an  auxiliary  ring 
60  arranged  between  a  radially  inner  end  of  the 

lower  piston  ring  and  a  base  of  an  associated 
piston  ring  groove. 

Figure  6  shows  a  two-part  auxiliary  ring, 
Figure  7  is  a  side  elevation  of  a  part  of  the 

65  piston  of  Figure  5  showing  the  lower  ring  modi- 
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piston  ring  17.  In  addition,  bronze,  graphite  or 
polytetrafluoroethylene  may  be  added  to  the 
polyetheretherketone  either  together  or 
separately. 

The  piston  ring  17  is  produced  by  forming  the 
polyetheretherketone,  together  with  any 
additives,  into  a  helical  coil.  This  is  preferably 
done  by  extrusion  although  it  may  be  done  by 
casting.  The  cross-section  of  the  coil  is  the 
required  cross-section  of  the  finished  piston  ring. 

The  coil  is  then  slit  along  one  side  in  a  plane 
including  its  longitudinal  axis  to  form  a  number  of 
piston  rings  each  having  a  gap  therein. 

Alternatively,  the  piston  rings  may  be  produced 
by  injection  moulding  the  rings  to  size  without 
any  further  finishing.  A  spring  and/or  a  sealing 
assembly  may  be  incorporated  into  or  connected 
to  the  piston  rings  during  moulding. 

The  cylinder  contacting  surface  of  the  piston 
rings  17  may  be  provided  with  a  wear-resistant 
coating  applied  by  spraying  or  by  electroless 
plating.  The  coating  may  be  of  any  suitable 
material  such  as  molybdenum  or  partially 
stabilized  zirconium. 

The  piston  ring  17  is  of  generally  rectangular 
cross-sectional  shape  but  is  provided  with  upper 
and  lower  trapezoidal  cross-section  projections 
19  whose  narrower  ends  bear  against  the  asso- 
ciated  cylinder  18.  The  piston  ring  17  is  received 
in  the  lower  piston  ring  groove  14  and  is  urged 
outwardly  by  a  metallic  expander  element  20 
arranged  between  the  radially  inner  ends  of  the 
piston  ring  17  and  the  piston  ring  groove  14.  It  is 
possible,  however,  for  the  piston  ring  to  be  urged 
outwardly  against  the  associated  cylinder  or  liner 
18  by  its  own  natural  resilience.  In  either  event, 
the  outward  force  is  such  that  the  pressure 
between  the  piston  ring  17  and  the  associated 
cylinder  or  liner  18  is  between  0.03  and  0.66  MN/ 
m2  and  is  preferably  of  the  order  of  0.13  MN/m2. 

As  shown  in  broken  line  in  Figure  1,  a  chamfer 
21  may  be  provided  between  a  lower  radially 
extending  surface  22  of  the  lower  piston  ring 
groove  14  and  the  ring  band  12,  with  an  oil 
drainage  hole  23  leading  from  this  chamfer  to  the 
interior  of  the  piston.  Preferably  the  holes  are 
provided  adjacent  the  thrust  and  counterthrust 
surfaces  of  the  piston  only. 

As  also  shown  in  broken  line  in  Figure  1, 
drainage  holes,  one  of  which  is  shown  at  38,  may 
additionally  or  alternatively,  be  provided  in  the 
ring  band  12  between  the  piston  ring  grooves  12, 
14.  These  holes  38  lead  from  this  surface  to  the 
interior  of  the  piston,  for  a  purpose  to  be 
described  below.  There  may,  for  example,  be 
between  2  and  10  such  holes  38  having  a  total 
area  of,  for  example,  about  18  mm2  e.g.  there  may 
be  8  equiangularly  spaced  holes  each  1.75  mm  in 
diameter.  Although  the  holes  38  are  shown  with 
its  axis  lying  in  a  plane  normal  to  the  piston  axis, 
it  will  be  appreciated  that  the  holes  may  be 
inclined  in  either  direction  relative  to  such  a  slope. 

Figures  2  to  4  show  alternative  cross-sections  of 
the  lower  piston  ring  17  to  promote  downward  oil 
scraping  action.  In  the  embodiment  of  Figure  2, 

fied  by  the  addition  of  spacer  lugs, 
Figure  8  shows  a  section  through  an  alternative 

form  of  the  lower  piston  ring  of  Figure  5  which  is 
formed  with  a  rebate, 

Figure  9  is  a  similar  view  to  Figure  8  but  5 
showing  an  auxiliary  ring-receiving  groove 
formed  in  an  insert  held  in  the  piston  ring  groove, 

Figure  10  is  a  similar  view  to  Figures  8  and  9  but 
with  a  fixed  projection  extending  from  a  base  of 
the  ring  groove  into  a  recess  in  a  radially  inner  io 
end  surface  of  the  lower  piston  ring,  and 

Figure  11  is  a  similar  view  to  Figure  10  but 
showing  the  fixed  projection  formed  on  an  insert 
held  in  the  piston. 

Referring  first  to  Figure  1,  the  piston  assembly  is 
comprises  a  piston  10  of  aluminium  or  aluminium 
alloy  formed  with  a  crown  11  surrounded  by  a 
ring  band  12. 

The  crown  11  may  be  reinforced  with  fibres  or 
whiskers  or  may  be  of  steel,  cast  iron  or  a  ceramic  20 
material  such  as  silicon  nitride  or  partially 
stabilized  zirconium. 

Only  two  piston  ring  grooves  are  provided  in 
the  ring  band;  an  upper  piston  ring  groove  13  and 
a  lower  piston  ring  groove  14.  The  piston  ring  25 
grooves  13  may  be  reinforced  by  the  incorpora- 
tion  of  reinforced  piston  ring  carriers  (not  shown) 
in  order  to  limit  the  wear  of  the  piston  ring 
grooves  by  the  piston  rings. 

The  upper  piston  ring  groove  13  contains  a  thin  30 
steel  compression  ring  15  of  generally  rect- 
angular  cross-section  having  a  thickness  of  1  mm 
or  less.  The  surface  16  of  this  piston  ring  15  which 
contacts  the  associated  cylinder  18  may  be  nitro- 
carburised  to  increase  its  hardness  and  decrease  35 
its  wear.  This  may  be  by  the  process  described  in 
GB—  A—  2112025. 

The  lower  piston  ring  groove  14  contains  a 
piston  ring  17  which  is  relatively  thicker  than 
upper  ring  15  and  is  of  a  material  which  is  more  40 
conformable  than  the  material  of  the  upper  com- 
pression  ring  15.  For  example,  this  piston  ring 
may  be  formed  of  a  fibre  reinforced  metal  or  of  a 
suitable  low  modulus  ferrous  material.  Alterna- 
tively,  this  ring  17  may  be  formed  of  a  conform-  as 
able  non-metallic  material  such  as  a  tough  crys- 
talline  thermo-plastics  material.  An  example  of 
this  is  polyetheretherketone.  This  is  a  tough  crys- 
talline  thermo-plastic  aromatic  polyetherketone 
containing  the  repeating  unit  so 

H - o -  

55 
and  having  an  inherent  viscosity  of  at  least  0.7. 
The  polyetheretherketone  may  be  made  by  the 
poly-  condensation  of  hydro  quinone  and  of  4-4'- 
dihalobenzophenone  (a  proportion  of  which  is  4- 
4'-difluorobenzophenone)  and  an  alkaline  metal 
carbonate  or  bicarbonate,  as  described  in 
EP  —  A  —  001879.  The  polyetheretherketone  may 
be  unreinforced  or  may  be  reinforced  with  carbon 
fibres  which  may  be  randomly  arranged  or  may 
be  orientated  to  extend,  for  example,  around  the 

60 
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such  holes  23.  Since  the  lower  piston  ring  17  also 
acts  as  a  compression  ring,  there  can,  of  course, 
be  no  holes  provided  in  the  base  of  the  lower 
groove  14,  as  is  customary. 

Where  the  holes  38  are  provided,  they  relieve 
blow-by  gas  pressure  in  the  zone  between  the 
rings  15,  17.  This  has  the  effect  of  increasing  the 
gas  pressure  drop  across  the  top  ring  15  which 
results  in  a  more  positive  seating  of  this  ring  15 
against  the  associated  groove  13  over  a  greater 
proportion  of  the  piston  cycle.  In  addition,  these 
holes  38  will  provide  a  positive  flow  path  for  oil 
drainage  from  the  top  ring  15. 

Referring  next  to  Figure  5,  parts  common  to 
Figure  1  and  to  Figure  5  will  be  given  the  same 
reference  numerals  and  will  not  be  described  in 
detail.  The  piston  of  Figure  5  differs  from  the 
piston  of  Figure  1  in  the  arrangement  of  the  lower 
piston  ring  17.  A  radially  inner  end  surface  of  the 
lower  piston  ring  17  is  formed  with  a  channel  29, 
and  a  base  of  the  lower  ring  groove  14  is  also 
provided  with  a  similar  channel  30.  The  channels 
29,  30  are  aligned  and  receive  spaced  edes  of  an 
annular  auxiliary  ring  31  ,  in  the  form  of  a  steel  rail. 
The  auxiliary  ring  31  may  be  formed  in  two  or 
more  segments  (see  Fig.  6)  to  facilitate  its 
assembly  into  the  piston.  The  ring  31  may  be  a 
tight  fit  in  the  channels  29,  30  or  may  be  free  to 
move  in  and  out  of  the  channels  29,  30. 

The  auxiliary  ring  31  thus  forms  a  seal  against 
the  passage  of  both  gas  and  oil  around  the 
radially  inner  end  of  the  lower  piston  ring  17.  The 
clearances  between  the  sides  of  the  lower  ring 
groove  14  and  the  sides  of  the  piston  ring  17,  and 
between  the  auxiliary  ring  and  the  channels,  are 
sufficiently  small  to  tend  to  increase  the  pressure 
differential  across  the  lower  piston  ring  17  and 
produce  an  axial  force  tending  to  move  the  sides 
of  the  lower  piston  ring  into  full  engagement  with 
one  or  other  of  the  radially  extending  walls  of  the 
lower  groove  14,  so  providing  a  more  effective 
ring-to-piston  sealing. 

Thus  the  presence  of  the  auxiliary  ring  31  aids 
the  lower  piston  ring  17  in  forming  its  combined 
functions  as  a  compression  ring  in  an  oil  control 
ring.  The  seal  formed  between  the  auxiliary  ring 
31  and  the  piston  ring  groove  14  and  the  piston 
ring  17,  and  the  seal  formed  betwen  the  piston 
ring  17  and  the  piston  10  prevent  the  blow-by  of 
gases.  In  addition,  the  auxiliary  ring  31  prevents 
the  passage  of  oil  round  the  back  of  the  lower 
piston  ring  and  so  assists  in  controlling  the  oil. 

Referring  next  to  Figure  7,  it  is  possible  for  the 
auxiliary  ring  31  to  act  as  the  sole  piston-to-ring 
seal,  leaving  the  piston  ring  17  to  provide  only 
piston-to-cylinder  sealing.  This  may  be  effected 
by  the  provisions  of  means  on  the  side  of  the 
compression  ring  preventing  it  sealing  against 
the  ring  groove  walls.  This  means  may  take  the 
form  of  lugs  32  provided  on  the  sides  of  the  piston 
ring  17. 

Referring  next  to  Figure  8,  the  piston  ring  17 
need  not  be  provided  with  a  channel  29;  there 
may  be  only  a  rebate  33  extending  around  the 
radially  inner  end  of  the  piston  ring  17.  Further, 

the  piston  ring  17  is  provided  with  an  outward 
projection  24  which  is  connected  to  the  remainder 
of  the  piston  ring  by  a  curved  portion  25.  In  Figure 
3,  a  projection  24  is  also  provided  which  is  formed 
by  an  upper  downwardly  and  outwardly  extend-  '  s 
ing  surace  26  and  by  a  lower  generally  radially 
extending  surface  27  connected  to  the  remainder 
of  the  piston  ring  by  a  curved  portion  28.  In  the 
embodiment  of  Figure  4,  a  projection  24/4  is  also 
provided  which  is  arranged  centrally  on  the  outer  '0 
surface  of  the  piston  ring  and  is  of  generally 
trapezoidal  cross-section  narrowing  towards  it 
free  end. 

It  will  be  appreciated  that  the  rings  of  Figures  2 
to  4  may  be  used  either  with  or  without  a  separate  '5 
spring,  such  as  the  coil  spring  20. 

In  operation  of  the  piston  assembly  of  Figure  1, 
or  the  piston  assembly  of  Figure  1  as  modified  by 
Figures  2,  3  or  4,  the  assembly  reciprocates  in  the 
cylinder  or  liner  18  as  a  result  of  fuel  combustion  20 
taking  place  above  the  crown  11.  The  thin  steel 
compression  ring  15,  because  of  its  low  inertia, 
will  remain  on  the  bottom  side  of  the  groove 
when  the  piston  is  at  top  dead  centre  firing,  and 
so  provides  an  excellent  seal  against  the  passage  25 
of  hot  combustion  gases  between  the  piston  10 
and  the  cylinder  18.  In  addition,  the  low  mass  of 
this  steel  ring  adds  little  to  the  weight  of  the 
piston  assembly.  The  nitro-carburised  surface  16 
improves  the  wear  characteristics  of  the  ring.  30 
Further,  the  small  area  of  contact  between  this  top 
piston  ring  and  the  cylinder  reduces  the  frictional 
forces  generated  between  the  ring  and  the 
cylinder  during  reciprocation  of  the  piston  10, 
despite  the  high  pressures  which  are  necessary  in  35 
order  to  achieve  the  required  conformability  of 
this  ring  15.  Although,  when  the  engine  is  not 
firing,  this  piston  ring  15  generates  lower 
pressures  against  the  associated  cylinder  or  liner 
than  the  lower  piston  ring  17,  the  effect  on  the  40 
upper  ring  15  of  the  gas  pressures  encountered 
during  firing  is  to  increase  this  outward  pressure 
substantially,  so  ensuring  a  tight  seal  between 
this  ring  15  and  the  associated  cylinder  or  liner. 
This  operational  outward  pressure  will,  in  45 
general,  be  greater  than  the  dynamic  outward 
pressure  generated  by  the  lower  ring  17. 

The  more  highly  conformable  lower  piston  ring 
17  acts  partly  as  a  compression  ring  to  prevent 
blow-by  and  partly  as  an  oil  control  ring  to  50 
produce  the  required  thickness  of  oil  film  on  the 
surface  of  the  cylinder  18.  The  high  conformabil- 
ity  of  the  material  used  for  this  piston  ring 
ensures  that  it  provides  an  adequate  seal  under 
all  operating  conditions  of  the  engine  so  55 
accommodating  distortion  of  the  cylinder  18  both 
axially  and  circumferentially.  This  is  achieved 
with  low  outward  pressures  so  that  the  lower 
piston  ring  does  not  suffer  from  high  rates  of 
wear  and  so  that  there  are  no  high  frictional  so 
forces  generated  between  this  ring  and  the 
cylinder  18. 

Where  the  chamfer  21  and  the  holes  23  are 
provided,  the  excess  oil  scraped  off  by  the  lower 
ring  17  passestothe  interior  of  the  pistonthrough  65 



EP  0 1 5 1   516  B1 8 

the  inner  end  of  the  auxiliary  ring  need  not  seal  in 
a  channel  30  formed  in  the  piston  ring  groove;  as 
seen  in  Figure  9,  this  channel  30  may  be  formed  in 
an  insert  34  held  in  the  piston  body  and  forming 
also  the  base  of  the  ring  groove  14.  The  insert  34  5 
may  be  encast  during  casting  of  the  piston. 

Referring  next  to  Figures  10  and  11,  in  an 
alternative  embodiment,  the  auxiliary  ring  31  is 
replaced  by  an  annular  flange  35  projecting 
radially  outwardly  from  the  base  of  the  lower  10 
piston  ring  groove  14.  The  flange  35  extends  into 
the  channel  29,  provided  in  the  radially  inner  end 
surface  of  the  lower  ring  17.  Of  course,  the 
projection  could  be  formed  on  the  piston  ring  17 
and  the  channel  in  the  piston  ring  groove.  As  seen  is 
in  Figure  11,  the  projection,  (or  the  channel)  could 
be  formed  on  an  insert  36  held  in  the  piston  body, 
in  the  manner  of  the  insert  shown  in  Figure  9. 

As  shown  in  broken  line  in  Figure  5,  the  ring 
band  12  may  be  reduced  in  diameter  between  the  20 
piston  ring  grooves  13,  14  so  forming,  with  the 
cylinder  18,  a  chamber  37  extending  around  the 
piston  10  in  this  region.  This  chamber  37  reduces 
the  pressure  of  any  combustion  gases  which  pass 
the  upper  piston  ring  15,  so  reducing  the  required  25 
effectiveness  of  the  lower  piston  ring  17  as  a 
compression  ring.  A  similar  modification  may  be 
made  to  the  embodiments  of  Figures  1  to  4. 

lower  piston  ring  (17)  is  made  from  a  high 
temperature  plastics  material  known  as  poly- 
etheretherketone. 

5.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  4,  characterised  in  that  lower 
piston  ring  (17)  is  of  rectangular  or  trapezoidal 
cross-section. 

6.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  5,  characterised  in  that  lower 
piston  ring  (17)  has  a  generally  rectangular  cross- 
section  with  the  upper  and  lower  projections  (19) 
providing  upper  and  lower  circumferential  seal- 
ing  lands. 

7.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  6,  characterised  in  that  a  seal 
assembly  (31,  35)  is  provided  within  the  piston 
ring  groove  (14)  accommodating  the  lower  piston 
ring  (17)  and  between  this  piston  ring  groove  and 
the  lower  piston  ring  for  reducing  or  preventing 
fluid  flow  around  the  radially  inner  end  of  the 
lower  piston  ring. 

8.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  7,  characterised  in  that  the 
piston  ring  groove  (14)  accommodating  the  lower 
piston  ring  (17)  is  provided,  on  that  side  of  the 
lower  piston  ring  remote  from  the  crown,  with 
means  (21  ,  23,  Fig.  1  )  for  conveying  to  the  interior 
of  the  piston,  oil  removed  by  the  lower  piston 
ring. 

9.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  8,  characterised  in  that  the  ring 
band  (12)  between  the  upper  and  the  lower  piston 
ring  grooves,  is  provided  with  at  least  one  oil 
drainage  hole  (38)  leading  therefrom  to  the 
interior  of  the  piston  for  increasing  the  oil 
pressure  drop  across  the  upper  piston  ring  (15). 

10.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  9,  characterised  in  that  the  ring 
band  (12)  is  of  reduced  diameter  (Fig.  5)  between 
the  piston  ring  grooves  to  form,  with  the  asso- 
ciated  cylinder,  an  expansion  chamber  for  reduc- 
ing  the  pressure  of  combustion  gases  passing  the 
upper  piston  ring. 

Patentanspruche 

1.  Kolben-  und  Ring-Anordnung  fur  eine  B'renn- 
kraftmaschine,  enthaltend  einen  Kolben  (10)  mit 
zwei  in  axialem  Abstand  angeordneten  Kolben- 
ringnuten  (13,  14),  die  in  einem  Ringband 
ausgebildet  sind,  das  sich  um  die  Krone  des 
Kolbens  erstreckt,  und  Kolbenringe,  die  in  den 
Nuten  angeordnet  sind,  welche  Kolbenringe' 
obere  und  untere  Kolbenringe  (15,  17)  enthalten, 
die  in  entsprechenden  Kolbenringnuten  (13,  14) 
angeordnet  sind,  um  Auswartsdruck  auf  den 
zugehorigen  Zylinder  auszuiiben,  dadurch 
gekennzeichnet,  daft  der  obere  Ring  (15)  ein 
relativ  diinner  Stahldruckring  ist,  der  eine  Dicke 
von  1  mm  oder  weniger  aufweist,  und  der  untere 
Ring  (17)  relativ  dicker  ist  und  aus  einem  Material 
besteht,  das  mehr  verformbar  ist,  als  das  Material 
des  oberen  Kolbenrings,  so  dal3  im  Betrieb  der 
untere  Kolbenring  einen  Auswartsdruck  gegen 
den  zugehorigen  Zylinder  oder  die  Laufbuchse 

30 Claims 

1.  A  piston  and  ring  assembly  for  an  internal 
combustion  engine,  comprising  a  piston  (10) 
having  two  axially  spaced  piston  ring  grooves  (13, 
14)  provided  in  a  ring  band  extending  around  the  3S 
crown  of  the  piston,  and  piston  rings  provided  in 
said  grooves,  the  piston  rings  comprising  upper 
and  lower  piston  rings  (15,  17)  carried  in 
respective  piston  ring  grooves  (13,  14)  for 
exerting  outward  pressure  against  the  associated  *o 
cylinder,  characterised  by  the  upper  ring  (15) 
being  a  relatively  thin  steel  compression  ring 
having  a  thickness  of  1  mm  or  less  and  the  lower 
ring  (17)  being  relatively  thicker  and  being  of  a 
material  which  is  more  conformable  than  the  *s 
material  of  the  upper  piston  ring  such  that,  in 
operation,  the  lower  piston  ring  has  an  outward 
pressure  against  an  associated  cylinder  or  liner  of 
between  0.03  and  0.66  MN/m2,  so  that  the  lower 
piston  ring  acts  as  a  combined  compression  and  so 
oil  control  ring. 

2.  A  piston  and  ring  assembly  according  to 
claim  1,  characterised  in  that  all  the  outward 
pressure  exerted  by  the  lower  piston  ring  (17)  is 
generally  by  the  inherent  resilience  of  the  lower  ss 
piston  ring  (17). 

3.  A  piston  and  ring  assembly  according  to 
claim  1  or  claim  2,  characterised  in  that  the 
outward  pressure  exerted  by  the  lower  piston  ring 
(17)  is  at  least  partially  generated  by  separate  so 
spring  means  (20)  between  a  radially  inner  end  of 
the  lower  piston  ring  and  the  associated  piston 
ring  groove. 

4.  A  piston  and  ring  assembly  according  to  any 
one  of  claims  1  to  3,  characterised  in  that  the  ss 
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von  zwischen  0,03  und  0,66  MN/m2  hat,  so  dafS 
der  untere  Kolbenring  als  ein  kombinierter  Kom- 
pressions-  und  Olsteuerring  wirkt. 

2.  Kolben-  und  Ring-Anordnung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  da(S  der  gesamte 
Auswartsdruck,  der  von  dem  unteren  Kolbenring 
(17)  erzeugt  wird,  durch  die  innewohnende  Elas- 
tizitatdes  unteren  Kolbenrings  (17)  hervorgerufen 
wird. 

3.  Kolben-  und  Ring-Anordnung  nach  Anspruch 
1  Oder  2,  dadurch  gekennzeichnet,  da(5  der 
Auswartsdruck,  der  von  dem  unteren  Kolbenring 
(17)  ausgeubt  wird,  wenigstens  teilweise  durch 
getrennte  Federeinrichtungen  (20)  zwischen 
einem  radial  inneren  Ende  des  unteren  Kolbenr- 
ings  und  der  zugehorigen  Kolbenringnut  erzeugt 
wird. 

4.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  3,  dadurch  gekennzeichnet,  dalS 
der  untere  Kolbenring  (17)  aus  einem 
Hochtemperaturplastikmaterial  hergestellt  wird, 
das  als  Polyetheretherketon  bekannt  ist. 

5.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  4,  dadurch  gekennzeichnet,  daS 
der  untere  Kolbenring  (17)  von  rechteckigem  oder 
trapezformigem  Querschnitt  ist. 

6.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  5,  dadurch  gekennzeichnet,  dalS 
der  untere  Kolbenring  (17)  einen  im  wesentlichen 
rechteckigen  Querschnitt  mit  oberen  und  unteren 
VorsprCingen  (19)  aufweist,  die  obere  und  untere 
Umfangsdichtungsstege  bilden. 

7.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  6,  dadurch  gekennzeichnet,  dalS 
eine  Dichtungsanordnung  (31,  35)  in  der  Kolben- 
ringnut  (14)  angeordnet  ist,  die  den  unteren  Kol- 
benring  (17)  aufnimmt,  und  zwischen  dieser  Kol- 
benringnut  und  dem  unteren  Kolbenring 
angeordnet  ist,  um  Fluidstrdmung  um  das  radial 
innere  Ende  des  unteren  Kolbenrings  zu  vermin- 
dern  oder  zu  verhindern. 

8.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  7,  dadurch  gekennzeichnet,  dalS 
die  Kolbenringnut  (14),  die  den  unteren  Kolbenr- 
ing  (17)  aufnimmt,  auf  der  Seite  des  unteren 
Kolbenrings  die  fern  von  der  Krone  ist,  mit  Ein- 
richtungen  (21,  23,  Fig.  1)  versehen  ist,  um  zum 
Innern  des  Kolens  Ol,  das  vom  unteren  Kolbenr- 
ing  entfernt  worden  ist,  zuzufiihren. 

9.  Kolben-  und  Ring-Anordnung  nach  einem  der 
Anspruche  1  bis  8,  dadurch  gekennzeichnet,  dalS 
das  Ringband  (12)  zwischen  den  oberen  und 
unteren  Kolbenringnuten  mit  wenigstens  einem 
OlabfluSloch  (38)  versehen  ist,  das  yon  dort  zum 
Innern  des  Kolbens  fuhrt,  um  den  Oldruckabfall 
uber  den  oberen  Kolbenring  (15)  zu  steigern. 

10.  Kolben-  und  Ring-Anordnung  nach  einem 
der  Anspruche  1  bis  9,  dadurch  gekennzeichnet, 
da(J  das  Ringband  (12)  von  vermindertem  Dur- 
chmesser  (Fig.  5)  zwischen  den  Kolbenringnuten 
ist,  um  mit  dem  zugehorigen  Zylinder  eine 
Expansionskammer  fur  die  Verminderung  des 
Drucks  von  Verbrennungsgasen  auszubilden,  die 
am  oberen  Kolbenring  vorbeistreichen. 

Revendications 

1.  Ensemble  piston  et  segments  pour  un 
moteur  a  combustion  interne  comprenant  un 
piston  (10)  qui  possede  deux  gorges  de  segments 
(13,  14)  espacees  axialement,  prevues  dans  un 
bandeau  de  segmentation  qui  s'etend  sur  le  tour 
de  la  tete  du  piston  et  des  segments  places  dans 
lesdites  gorges,  les  segments  comprenant  des 
segments  superieur  et  inferieur  (15,  17)  qui  sont 
montes  dans  des  gorges  de  segments  respectives 
(13,  14)  pour  exercer  une  pression  vers  I'exterieur, 
en  appui  contre  le  cylindre  correspondant,  carac- 
terise  en  ce  que  le  segment  superieur  (15)  est  un 
segment  de  compression  en  acier  relativement 
mince,  possedant  une  epaisseur  de  1  mm  ou 
moins  et  le  segment  inferieur  (17)  est  plus  epais  et 
est  fait  d'une  matiere  qui  est  plus  conformable 
que  la  matiere  du  segment  superieur,  de  telle 
sorte  que,  en  fonctionnement,  le  segment 
inferieur  exerce  une  pression  vers  I'exterieur,  en 
appui  contre  le  cylindre  correspondant  ou  la 
chemise  correspondante,  comprise  entre  0,03  et 
0,66  MN/m2,  de  sorte  que  le  segment  inferieur  se 
comporte  comme  un  segment  combine,  de  com- 
pression  et  de  dosage  d'huile. 

2.  Ensemble  piston  et  segments  selon  la  reven- 
dication  1,  caracterise  en  ce  que  toute  la  pression 
vers  I'exterieur  exercee  par  le  segment  inferieur 
(17)  est  engendree  par  I'elasticite  inherente  du 
segment  inferieur  (17). 

3.  Ensemble  piston  et  segments  selon  la  reven- 
dication  1  ou  la  revendication  2,  caracterise  en  ce 
que  la  pression  vers  I'exterieur  exercee  par  le 
segment  inferieur  (17)  est  au  moins  partiellement 
engendree  par  des  moyens  elastiques  distincts 
(20)  places  entre  und  extremite  radialement 
interieure  du  segment  inferieur  et  la  gorge  de 
segment  correspondante. 

4.  Ensemble  piston  et  segments  selon  une 
quelconque  des  revendications  1  a  3,  caracterise 
en  ce  que  le  segment  inferieur  (17)  est  fait  d'une 
matiere  plastique  a  haute  temperature  telle  que  le 
polyetherethercetone. 

5.  Ensemble  piston  et  segments  selon  une 
quelconque  des  revendications  1  a  4,  caracterise 
en  ce  que  le  segment  inferieur  (17)  est  de  section 
rectangulaire  ou  trapezoTdale. 

6.  Ensemble  piston  et  segments  selon  I'une 
quelconque  des  revendications  1  a  5,  caracterise 
en  ce  que  le  segment  inferieur  (17)  possede  une 
section  sensiblement  rectangulaire,  dans  laquelle 
les  saillies  superieure  et  inferieure  (19)  forment 
des  portees  d'etancheite  circonferentielles 
superieure  et  inferieure. 

7.  Ensemble  piston  et  segments  selon  une 
quelconque  des  revendications  1  a  6,  caracterise 
en  ce  qu'un  ensemble  d'etancheite  (31,  35)  est 
prevu  dans  la  gorge  de  segment  (14),  qui  recoit  le 
segment  inferieur  (17),  entre  cette  gorge  de  seg- 
ment  et  le  segment  inferieur,  pour  reduire  ou 
supprimer  I'ecoulement  des  fluides  autour  de 
I'extremite  radialement  interieure  du  segment 
inferieur. 

8.  Ensemble  piston  et  segments  selon  une 
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merit  d'huile  (38)  qui  mene  de  ce  bandeau  jusqu'a 
I'interieur  du  piston,  pour  renforcer  la  chute  de  la 
pression  d'huile  d'un  cote  a  I'autre  du  segment 
superieur  (15). 

10.  Ensemble  piston  et  segments  selon  une 
quelconque  des  revendications  1  a  9,  caracterise 
en  ce  que  le  bandeau  de  segmentation  (12)  est  de 
diametre  reduit  (figure  5)  entre  les  gorges  de 
segments  pour  former,  avec  le  cylindre  corre- 
spondant,  une  chambre  d'expansion  servant  a 
red  u  ire  la  pression  des  gaz  de  combustion  qui 
franchissent  le  segment  superieur. 

quelconque  des  revendications  1  a  7,  caracterise 
en  ce  que,  sue  le  cote  du  segment  inferieur  qui  est 
le  plus  eloigne  de  la  tete,  la  gorge  de  segment  (14) 
qui  regoit  le  segment  inferieur  (17)  est  munie  de 
moyens  (21,  23,  figure  1)  pour  transmettre  a 
I'interieur  du  piston  I'huile  qui  est  raclee  par  le 
segment  inferieur. 

9.  Ensemble  piston  et  segments  selon  une 
quelconque  des  revendications  1  a  8,  caracterise 
en  ce  que,  entre  les  gorges  de  segments 
superieure  et  inferieure,  le  bandeau  de  segmenta- 
tion  (12)  est  muni  d'au  moins  un  trou  d'ecoule- 

10 

15 

20 

25 

30 

35 

40' 

45 

50 

55 

60 

65 



EP  0  151  516  B1 

/  

24  V  

^5  l m  

F i g .   2 .  

n  
2 6   I  

T i g . 3 .  

F i g .   4 .  
F i g . 5 .  



EP  0 1 5 1   516  B1 

F i g .   6 .  F i g .   9 .  

3 2  
1  

3 2  

F i g .   7 .  F i g .   1 0 .  

F i g . I I .  F i g . 8 .  


	bibliography
	description
	claims
	drawings

