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@  Tensioning  arrangement  for  a  power-transmitting  element  incorporated  in  a  transmission. 

@  A  tensioning  arrangement  for  a  chain  (2)  the  like  /2 
incorporated  in  a  transmission  (1)  intended  to  be  driven  in  an  p^X  2j  26  y  
endless  path.  The  tensioning  arrangement  comprises  a  spring  2 2 ^ \ / / ' /  
element  (31)  which  acts  on  a  piston  (21)  moving  it  outwards  to  —  .  T ^ ^ l ^ —  
tension  the  chain  when  the  transmission  (1  )  is  not  in  operation.  25~  ' ^ m M l M }  
The  tensioning  arrangement  is  moreover  designed  with  a  space  !  ^SMaljIwUm, 
(26)  which  is  supplied  with  oil  when  the  transmission  is  in  '  ?j-%  ,  P f ? $  
operation,  in  which  connection  the  oil  imparts  to  the  piston  (21  )  KZZd/^S&i 
a  limited  inward  movement  to  slacken  the  chain.  ■V/S3& 
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Description 

TENSIONING  ARRANGEMENT  FOR  A  POWER-TRANSMITTING  ELEMENT  INCORPORATED  IN  A  TRANSMISSION 

The  present  invention  relates  to  a  tensioning 
arrangement  for  a  power-transmitting  element  incor- 
porated  in  a  transmission,  which  is  intended  to  be  5 
driven  in  an  endless  path,  which  tensioning  arrange- 
ment  comprises  a  piston  which  is  displaceable  in  a 
cylinder  and  which,  in  the  cylinder,  delimits  a  space 
and  which  directly  or  indirectly  bears  against  the 
power-transmitting  element,  and  a  spring  element  10 
which  imparts  to  the  piston  a  first  force  for 
conveying  to  the  piston  a  movement  directed 
towards  the  power-transmitting  element. 

In  internal  combustion  engines  chain  transmis- 
sions  are  often  used  for  driving  the  camshaft  of  the  15 
engine  via  its  crankshaft.  In  order  to  compensate  for 
chain  wear,  it  is  customary  to  use  a  tensioning 
arrangement  which  automatically  presses  against 
the  chain  and  tensions  it. 

The  force  which  is  required  to  tension  the  chain  is  20 
generated  in  commercially  available  tensioning  ar- 
rangements  by  means  of  a  piston  which  is  displa- 
ceably  arranged  in  a  cylinder  and  to  which  is 
conveyed  by  a  spring  element,  for  example  a 
compression  spring,  a  movement  projecting  it  out  of  25 
the  cylinder  to  tension  the  chain. 

In  this  connection  the  piston  cooperates  with  a 
locking  arrangement  which  allows  the  piston  to 
project  out  of  the  cylinder  in  order  to  tension  the 
chain,  but  prevents  the  piston  from  moving  back  into  30 
the  cylinder  and  thus  causing  the  chain  to  slacken. 

In  known  solutions  of  the  type  in  question  the 
chain  acquires  a  certain  over-tensioning.  This  is 
regarded  as  being  necessary  in  order  to  ensure  that 
the  chain  will  be  sufficiently  tensioned  under  all  35 
operating  conditions. 

Known  solutions  have  a  number  of  disadvantages, 
of  which  it  may  be  mentioned  that  the  over-tension- 
ing  contributes  to  the  noise  intensity  increasing  in 
the  chain  transmission  and  to  the  wearing  of  the  40 
chain  being  accelerated. 

The  disadvantages  are  pronounced  in  the  case  of 
chain  transmissions  for  driving  the  camshaft  of  the 
engine  via  its  crankshaft.  Since  both  the  noise 
intensity  and  the  wearing  of  the  chain  increase  with  45 
increased  chain  speed,  the  disadvantages  are  even 
more  pronounced  in  the  case  of  chain  transmissions 
for  driving  vibration-damping  balance  shafts  ar- 
ranged  on  the  engine  via  its  crankshaft.  A  chain  in 
such  transmissions  is  in  fact  driven  at  a  speed  which  50 
is  considerably  higher  than  the  speed  at  which  the 
chain  in  camshaft  transmissions  is  driven. 

The  said  disadvantages  have  been  observed  by  a 
number  of  users  of  tensioning  arrangements,  but, 
since  no  solution  to  the  problems  has  been  55 
forthcoming,  certain  users  have  abandoned  auto- 
matically  adjustable  tensioning  arrangements  in 
favour  of  manually  adjustable  tensioning  arrange- 
ments  which  must  be  adjusted  "by  hand"  at  regular 
intervals.  60 

The  object  of  the  present  invention  is  to  eliminate 
the  abovementioned  disadvantages.  For  this  pur- 
pose  the  invention  is  characterized  in  that  the  space 

delimited  by  the  piston  is  connected  to  a  pressure 
source  which  only  supplies  pressure  medium  to  the 
space  when  the  transmission  is  in  operation,  by 
which  means  a  second  force  which  is  directed 
counter  to  the  first  force  acts  on  the  piston  and 
conveys  to  it  a  limited  movement  for  reduced  force 
effect  on  the  power-transmitting  element. 

The  tensioning  arrangement  according  to  the 
invention  provides  for  an  over-stretching  of  the  chain 
when  the  engine  is  not  in  operation.  On  the  other 
hand,  when  the  engine  is  started  up,  the  chain 
tensioning  is  reduced  to  a  tensioned  but  not 
over-tensioned  state.  By  this  means  the  noise 
intensity  in  the  chain  transmission  decreases  at  the 
same  time  as  the  wearing  of  the  chain  is  reduced. 

In  advantageous  embodiments  the  inward  move- 
ment  of  the  piston  is  limited  by  a  locking  arrange- 
ment  which  cooperates  with  the  piston  and  which  is 
movable  between  a  first  and  a  second  end  position 
in  a  bore  in  the  tensioning  arrangement,  which  bore 
connects  the  oil  system  of  the  vehicle  engine  to  the 
space  delimited  by  the  piston.  In  this  way  the  oil 
pressure  of  the  engine  is  used  in  order,  via  a  locking 
arrangement  with  predetermined  play,  to  reduce  the 
chain  tensioning  to  a  tensioned  but  not  over-ten- 
sioned  state. 

Other  features  characterizing  the  invention  will 
emerge  from  the  subsequent  patent  claims  and  the 
following  description  of  an  embodiment  illustrating 
the  invention.  In  the  description  reference  is  made  to 
the  attached  figures,  of  which 

Figure  1  shows  a  cross-section  of  an  internal 
combustion  engine  with  a  chain  transmission 
which  is  acted  upon  by  a  tensioning  arrange- 
ment  according  to  the  invention, 

Figure  2  shows  a  longitudinal  section  of  the 
tensioning  arrangement  according  to  the  inven- 
tion,  and 

Figure  3  shows  a  cross-section  of  an  internal 
combustion  engine  with  a  tensioning  arrange- 
ment  according  to  the  invention  arranged  in  a 
balance  shaft  transmission. 

Figure  1  shows  a  transmission  1  which  comprises 
a  power-transmitting  element  in  the  form  of  a  chain  2 
for  transmitting  driving  power  from  the  crankshaft  6 
of  an  internal  combustion  engine  3  to  its  camshafts 
4,  5.  The  one  camshaft  4  in  this  connection  controls 
the  inlet  valves  of  the  engine  3  and  the  second 
camshaft  5  controls  its  outlet  valves.  For  the  said 
driving  power  transmission  the  crankshaft  6  of  the 
engine  3  and  each  of  the  camshafts  4,  5  are  provided 
with  chain  wheels  7,  8,  9  in  which  the  chain  2 
engages. 

Between  the  crankshaft  6  and  the  camshaft  5  for 
the  outlet  valves  the  chain  2  is  guided  by  a  guide  rail 
10  arranged  in  a  fixed  manner  on  the  engine  3,  while 
it  is  guided  between  the  camshaft  4  for  the  inlet 
valves  and  the  crankshaft  6  by  a  guide  rail  1  1  which  is 
movable  relative  to  the  engine  3.  The  movable  guide 
rail  11  is  at  its  one  end  rotatably  mounted  in  the 
engine  3  in  the  vicinity  of  the  crankshaft  6  and  at  its 
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other  end  is  acted  upon  by  a  tensioning  arrangement 
12. 

The  tensioning  arrangement  12  consists  of  a 
housing  15  designed  with  flanges  16  through  which 
screws  (not  shown)  extend  for  fixing  the  housing  15 
on  the  engine  3  in  position  over  the  mouth,  shown  in 
Figure  2,  of  a  channel  17  through  which  a  pressure- 
actuating  medium  in  the  form  of  oil  is  fed  to  the 
tensioning  arrangement  12.  A  seal  18  is  arranged 
between  the  engine  3  and  the  housing  15  in  order  to 
prevent  oil  leakage. 

The  housing  15  of  the  tensioning  arrangement  12 
is  designed  with  an  internal  cylinder  19  which,  at  one 
end  directed  towards  the  guide  rail  11,  is  designed 
with  a  gable-end  wall  with  a  through-hole  20,  which 
constitutes  an  abutting  surface  for  a  piston  21  which 
is  displaceably  arranged  in  the  cylinder  19.  The 
piston  21  is  designed  with  a  piston  body  24  which  is 
supported  against  the  circumferential  surface  of  the 
cylinder  19  and  with  a  centre  rod  25  which  projects 
from  the  piston  body  24  and  which  is  supported 
against  the  abutting  surface  of  the  hole  20.  The 
piston  21  and  the  cylinder  19  thus  delimit  a  closed 
space  26  around  the  centre  rod  25. 

The  piston  21  is  designed  with  an  internal  bore  29 
on  whose  bottom  30  one  end  of  a  spring  element  in 
the  form  of  a  compression  spring  31  lies.  The  other 
end  of  the  compression  spring  31  is  attached  to  an 
essentially  conical  pin  32  which  is  arranged  on  a 
circular  washer  33  which  covers  that  end  of  the 
cylinder  bore  which  is  directed  away  from  teh  guide 
rail  11.  The  washer  33  bears  against  a  circular 
shoulder  surface  34  which  is  arranged  on  the 
housing  15  and  is  fixed  detachably  in  this  position  by 
means  of  lugs  35  which  are  arranged  on  the  housing 
15  and  are  bent  radially  inwards  to  bear  against  the 
washer  33. 

In  its  free  state  the  compression  spring  31  has  an 
axial  extension  which  is  longer  than  the  piston  21. 
This  means  that  the  compression  spring  31  ,  when  it 
is  assembled,  exerts  a  force  which  tends  to  displace 
the  piston  21  so  that  its  centre  rod  25  projects  out  of 
the  housing  15.  The  projected  position  is  shown  with 
dot-and-dash  lines  in  Figure  2. 

In  order  to  prevent  this  projection  before  the 
tensioning  arrangement  12  is  assembled  on  the 
engine  3,  a  transport  latching  device  is  arranged  in 
the  housing  15.  The  transport  latching  device 
comprises  a  peg  38  which  passes  through  a 
through-hole  39  in  the  housing  15  and  engages  in  a 
likewise  through-hole  40  in  the  piston  21. 

The  piston  body  24  is  designed  with  a  recess  41 
which  delimits  a  gap  between  the  piston  body  24  and 
the  circumferential  surface  of  the  cylinder  19.  The 
recess  41,  which  was  produced  by  means  of  a 
circular  segment  limited  in  the  longitudinal  direction 
being  removed  from  the  piston  body  24,  is  con- 
nected,  on  the  one  hand,  with  the  space  26  around 
the  centre  rod  25  and,  on  the  other  hand,  with  a  oil 
pump  13  (shown  schematically)  of  the  engine  3.  The 
latter  connection  is  effected  via  a  hole  45,  a  chamber 
46  in  the  housing  15  and  the  oil  channel  17  in  the 
engine  3.  The  hole  45  which  is  arranged  essentially 
radially  relative  to  the  cylinder  19,  has  a  square 
cross-section  with  a  front  and  rear  wall  49,  50  in  the 

longitudinal  direction  of  the  tensioning  arrangement 
12  and  also  two  side  walls  51  .  The  latter  constitute  a 
guide  surface  for  a  locking  element  54  which  is 
incorporated  in  a  locking  arrangement  53  which 

5  extends  through  the  hole  45  and  locks  the  piston  21 
against  introduction  into  the  cylinder  19.  InFigure  2 
only  the  one  side  wall  51  is  shown. 

The  locking  element  54  is  designed  with  saw- 
tooth-like  shoulder  surfaces  55  which  engage  in 

10  corresponding  shoulder  surfaces  57  formed  in  the 
bottom  of  the  recess  41.  The  locking  element  54 
bears  against  one  end  of  a  spring  element  which  is 
made  up  of  a  compression  spring  58.  The  other  end 
of  the  compression  spring  58  bears  against  a 

15  circular  washer  59  which  is  designed  with  a 
through-hole  60.  The  washer  59  bears  against  a 
shoulder  surface  62  which  is  arranged  \n  the  housing 
15,  and  is  detachably  fixed  in  this  position  by  means 
of  lugs  63  which  are  designed  in  the  housing  15  and 

20  are  bent  radially  inwards  and  surround  the  edge  of 
the  washer  59.  The  locking  arrangement  53  is 
dimensioned  such  that  the  compression  spring  58 
continuously  presses  the  saw-tooth-like  shoulder 
surfaces  55  of  the  locking  element  54  into  engage- 

25  ment  with  shoulder  surfaces  57  of  the  piston  21.  By 
this  means  a  relative  movement  is  permitted  bet- 
ween  the  piston  21  and  the  locking  element  54  when 
the  compression  spring  31  imparts  to  the  piston  21  a 
movement  projecting  it  out  of  the  housing  '15,  while 

30  relative  movement  in  the  opposite  direction  is 
prevented. 

The  locking  element  54  is  designed  with  two  side 
walls  65  which  bear  against  the  side  walls  51  of  the 
hole  45,  and  with  a  front  and  rear  wall  68,  69  in  the 

35  longitudinal  direction  of  the  housing  1  5.  The  distance 
A  between  the  front  and  rear  walls  49,  50  of  the  hole 
45  is  1-5  mm  greater  than  the  distance  B  between 
the  front  and  rear  walls  68,  69  of  the  locking  element 
54.  In  an  advantageous  embodiment  the  said 

40  distance  is  2-3  mm  greater  than  the  distance 
between  the  walls  68,69  of  the  locking  element  54. 

The  above  means  that  the  locking  element  54 
cannot  move  in  the  latitudinal  direction  of  the 
housing  15,  but  that  it  has  limited  mobility,  i.e.  play,  in 

45  the  longitudinal  direction  of  the  housing  15. 
Since  the  noise  intensity  and  wearing  of  the  chain 

in  a  chain  transmission  increase  with  increased 
chain  speed,  it  is  advantageously  possible  to 
arrange  the  tensioning  arrangement  according  to 

50  the  invention  in  chain  transmissions  where  the  chain 
is  driven  at  a  speed  which  is  considerably  greater 
than  the  speed  at  which  the  chain  is  driven  in  the 
camshaft  transmission  described.  As  an  example  of 
this,  reference  is  made  to  Figure  3  which  shows  a 

55  balance  shaft  transmission  70  which  comprises  a 
chain  71  for  transmitting  driving  force  from  the 
crankshaft  6  to  two  balance  shafts  72,  73  which  are 
designed  to  dampen  engine  vibrations.  For  the  said 
driving  force  transmission  the  crankshaft  6and  each 

60  of  the  balance  shafts  72,  73  are  provided  with  chain 
wheels  7,  74,  75  in  which  the  chain  71  engages.  The 
chain  71  moreover  engages  in  a  chain  wheel  76 
which  is  arranged  in  the  engine  3  for  guiding  the 
chain  71  so  that  the  one  balance  shaft  73  is  driven  by 

65  the  outside  of  the  chain  71  while  the  other  balance 
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shaft  72  is  driven  by  the  inside  of  the  chain  71  . 
Between  the  balance  shafts  72,  73  the  chain  71  is 

guided  by  a  guide  rail  77  arranged  in  a  fixed  manner 
in  the  engine  3,  while  it  is  guided  between  the  one 
balance  shaft  72  and  the  crankshaft  76  by  a  movable  5 
guide  rail  78.  The  movable  guide  rail  78  is  at  its  one 
end  rotatably  mounted  in  the  engine  3  in  the  vicinity 
of  the  crankshaft  6  and  at  its  other  end  is  acted  upon 
by  the  tensioning  arrangement  12  according  to  the 
invention.  to 

The  tensioning  arrangement  described  functions 
in  the  following  way. 

Before  assembly  in  the  engine  3,  the  tensioning 
arrangement  12  is  in  the  pre-assembled  state  shown 
in  Figure  2.  The  assembly  procedure  is  initiated  by  15 
the  tensioning  arrangement  12  being  screwed  firmly 
in  the  engine  3.  The  peg  38  is  thereafter  withdrawn. 
As  the  latter  is  withdrawn,  the  compression  spring 
31  overcomes  the  wedging  effect  between  the 
shoulder  surfaces  55  of  the  locking  element  54  and  20 
the  shoulder  surfaces  57  of  the  piston  21.  The 
compression  spring  31  thus  presses  the  piston  21 
out  to  bear  against  the  guide  rail  1  1  ,  which  in  turn  is 
pressed  against  the  chain  2  and  imparts  to  this  a 
certain  over-stretching.  Since  the  shoulder  surfaces  25 
57  in  the  piston  21  cooperate  with  the  shoulder 
surfaces  55  in  the  locking  element  54,  the  locking 
element  54  is  displaced  so  that  its  front  wall  68 
comes  to  bear  against  the  front  hole  wall  49  during 
the  projecting  movement  of  the  piston  21.  30 

When  the  engine  3  is  started  up,  the  oil  pump  13 
begins  to  feed  a  flow  of  oil,  which  is  supplied  to  the 
space  26  via  the  channel  17,  the  chamber  46,  the 
hole  60,  the  hole  45  and  the  recess  41.  When  the  oil 
pressure  increases  in  the  space  26,  the  compress-  35 
ion  spring  31  is  unable  to  maintain  the  piston  21  in  its 
projected  position,  but  rather  the  piston  21  is  forced 
into  the  cylinder  19. 

However,  as  a  result  of  the  locking  effect  of  the 
shoulder  surfaces  55,  57,  the  piston  21  can  only  be  40 
pushed  back  until  the  rear  wall  69  of  the  locking 
element  54  comes  to  bear  against  the  rear  hole  wall 
50.  As  the  piston  21  is  pushed  back,  the  pressure  of 
the  guide  ra|l  11  against  the  chain  2  decreases,  and 
the  latter  is  thus  slackened.  The  hole  45  and  the  play  45 
existing  therein  relative  to  the  locking  element  54 
are,  however,  dimensioned  such  that  the  chain  2  is 
only  slackened  to  the  extend  that  it  is  sufficiently 
tensioned  but  not  over-tensioned. 

When  the  engine  3  is  stopped,  the  oil  pressure  50 
from  the  oil  pump  ceases,  with  the  result  that  the 
compression  spring  31  again  forces  the  piston  21 
out  of  the  housing  15  and  imparts  to  the  chain  2  a 
certain  over-stretching. 

As  the  chain  2  becomes  worn,  it  is  necessary  for  55 
the  piston  21  to  be  able  to  project  further  out  of  the 
cylinder  23  in  order  to  impart  over-stretching  to  the 
chain  2.  This  is  achieved  in  the  case  of  a  stopped 
engine  3  by  the  compression  spring  21  continuously 
forcing  the  piston  21  outwards  so  that  the  wedge  60 
effect  between  the  shoulder  surfaces  55  of  the 
locking  element  54  and  the  shoulder  surfaces  57  of 
the  piston  21  is  overcome  when  it  is  necessary  to 
carry  out  adjustments,  in  which  connection  the 
piston  21  assumes  a  new  position  pressing  against  65 

the  guide  rail  11. 
It  emerges  from  the  above  description  that  the 

invention  automatically  produces  a  stretching  of  the 
chain  when  the  engine  is  shut  down,  but  uses  the  oil 
pressure  of  the  engine  during  operation  in  order,  via 
a  locking  arrangement  with  given  play,  to  reduce  the 
chain  stretching  to  the  desired  level  arid  in  this  way 
to  lower  the  noise  level  and  to  reduce  wearing  of  the 
chain. 

The  invention  should  not  be  regarded  as  limited  to 
the  described  embodiment,  but  can  be  modified 
within  the  scope  of  the  subsequent  patent  claims  in 
a  number  of  alternative  embodiments. 

In  the  tensioning  arrangement  now  described  the 
locking  arrangement  is  arranged  in  the  wall  through 
which  oil  is  fed  to  the  space  around  the  centre  axle. 
In  an  alternative  embodiment  it  is  possible  to  arrange 
the  lock  so  that  it  is  separate  from  the  hole.  In  such 
an  embodiment  it  is  also  possible  to  design  the 
shoulder  surfaces  cooperating  with  the  locking 
element  on  the  circumferential  surface  of  the  piston 
instead  of  at  the  bottom  of  a  recess  formed  in  the 
piston.  Other  modifications  are  also  possible  without 
departing  from  the  inventive  concept. 

Even  though  the  invention  is  primarily  intended  for 
chain  transmissions  in  vehicles,  it  is  advantageously 
possible  to  use  it  also  in  other  transmissions  which, 
instead  of  a  chain,  use  V-belts,  tooth  belts  or  bands 
as  power-transmitting  elements. 

Claims 

1  .  Tensioning  arrangement  for  a  power-trans- 
mitting  element  (2)  incorporated  in  a  trans- 
mission  (1),  which  is  intended  to  be  driven  in  an 
endless  path,  which  tensioning  arrangement 
comprises  a  piston  (21)  which  is  displaceable  in 
a  cylinder  (23)  and  which,  in  the  cylinder  (23), 
delimits  a  space  (26)  and  which  directly  or 
indirectly  bears  against  the  power-transmitting 
element  (2),  and  a  spring  element  (31)  which 
imparts  to  the  piston  (21)  a  first  force  for 
conveying  to  the  piston  (21)  a  movement 
directed  towards  the  power-transmitting  ele- 
ment  (2),  characterized  in  that  the  space  (26) 
delimited  by  the  piston  (21)  is  connected  to  a 
pressure  source  (13)  which  only  feeds  pressure 
medium  to  the  space  (26)  when  the  trans- 
mission  (1)  is  in  operation,  by  which  means  a 
second  force  which  is  directed  counter  to  the 
first  force  acts  on  the  piston  (21  )  and  imparts  to 
it  a  limited  movement  for  reduced  force  effect 
on  the  power-transmitting  element  (2)  . 

2.  Tensioning  arrangement  according  to 
patent  claim  1  ,  characterized  in  that  the  move- 
ment  of  the  piston  (21)  for  reduced  force  effect 
on  the  power-transmitting  element  (2)  is  limited 
by  a  locking  arrangement  (53)  which  cooper- 
ates  with  the  piston  (21)  and  which  is  movable 
between  a  first  and  a  second  end  position  (49, 
50)  in  the  tensioning  arrangement,  in  which 
connection  the  locking  arrangement  (53)  is 
brought  to  bear  against  the  first  end  position 
(49)  upon  the  movement  of  the  piston  (21) 
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directed  towards  the  power-transmitting  ele- 
ment  (2)  and  to  bear  against  the  second  end 
position  (50)  upon  the  movement  of  the  piston 
(21)  for  reduced  force  effect  on  the  power- 
transmitting  element  (2). 

3.  Tensioning  arrangement  according  to 
patent  claim  2,  characterized  in  that  the  locking 
arrangement  (53)  is  movable  1-5  mm  between 
the  first  and  the  second  end  position  (49,  50). 

4.  Tensioning  arrangement  according  to 
patent  claims  1  and  2,  characterized  in  that  the 
power-transmitting  element  (2)  is  made  up  of  a 
chain  which  is  arranged  in  an  internal  combus- 
tion  engine  (3),  which  comprises  at  leat  one  oil 
channel  (17)  which  is  connected  to  an  oil  pump 
(13),  and  in  that  the  locking  arrangement  (53) 
extends  through  a  hole  (45)  in  the  tensioning 
arrangement,  which  hole  (45)  connects  the  oil 
channel  (17)  to  the  space  (26)  delimited  by  the 
piston. 

5.  Tensioning  arrangement  according  to 
patent  claim  4,  characterized  in  that  the  chain  is 
incorporated  in  the  balance  shaft  transmission. 

6.  Tensioning  arrangement  according  to 
patent  claim  2,  characterized  in  that  the  locking 
arrangement  (53)  comprises  a  locking  element 
(54)  which  is  designed  with  saw-tooth-like 
shoulder  surfaces  (55)  which  engage  in  corre- 
sponding  shoulder  surfaces  (57)  formed  on  the 

piston  (21),  in  which  connection  the  locking 
element  (54)  bears  against  a  spring  element 
(58)  which  forces  the  shoulder  surfaces  (55)  of 
the  locking  element  (54)  to  engage  in  the 
shoulder  surfaces  (57)  of  the  piston. 

7.  Tensioning  arrangement  according  to 
patent  claim  6,  characterized  in  that  the 
shoulder  surfaces  (54,  57)  are  designed  such 
that  they  can  permit  relative  movement  bet- 
ween  the  locking  element  (54)  and  the  piston 
(21)  when  the  spring  element  (31)  acts  on  the 
piston  (21)  to  move  it  out  of  the  cylinder  (19)  but 
prevents  relative  movement  in  the  opposite 
direction. 

8.  Tensioning  arrangement  according  to 
patent  claim  6,  characterized  in  that  the 
shoulder  surfaces  (57)  of  the  piston  (21)  are 
made  at  the  bottom  of  a  recess  (41)  which  is 
connected  to  the  space  (26)  delimited  by  the 
piston  (21). 

9.  Tensioning  arrangement  according  to 
patent  claim  6,  characterized  in  that  the  spring 
element  (58)  bears  against  a  washer.  (59)  which 
is  designed  with  a  screw-hole  (60). 

10.  Tensioning  arrangement  according  to 
patent  claims  4  and  5,  characterized  in  that  both 
the  locking  element  (54)  and  the  hole  (45) 
cooperating  therewith  have  square  cross-sec- 
tions. 
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