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Description 

This  invention  relates  generally  to  belt  tension- 
ing  devices,  and  more  particularly  concerns  a  com- 
pact  tensioning  device  adapted  to  be  locked  in  a 
fixed  position  for  ease  of  installation  and  repair. 

Belt  tensioning  devices  are  well  known  and  exist 
in  numerous  forms.  DE-A-2547  744  discloses  a 
belt  tensioner  as  defined  in  the  first  part  of  the 
single  claim  and  comprises  a  guide  structure  such 
that  tension  is  controlled  in  tight  limits.  Most  ten- 
sioning  systems  are  of  a  complex  structure  when 
considered  in  light  of  their  simple  function  which 
is  to  apply  a  steady  tension  to  a  driven  belt.  Along 
with  the  complex  structure  of  most  conventional 
belt  tensioners  comes  a  generally  bulky  construc- 
tion  which  requires  considerable  mounting  and 
operating  space.  With  the  trend  toward  smaller 
and  more  compact  engines  comes  the  demand  for 
correspondingly  more  compact  engine  subsys- 
tems  including  belt  tensioners. 

While  several  known  belt  tensioners  are  de- 
signed  with  a  somewhat  compact  structure,  they 
are  generally  difficult  to  install.  That  is,  upon 
mounting  the  tensioner  to,  for  example,  an  engine 
block,  the  biasing  force  of  the  tensioner  must  be 
overcome  in  order  to  provide  the  necessary  clear- 
ance  for  engaging  the  tensioning  pulley  with  its 
mating  belt.  If  the  belt  has  not  yet  been  installed, 
the  biasing  force  of  the  tensioning  device  must  still 
be  dealt  with  when  subsequently  installing  the 
belt,  in  either  case,  the  biasing  force  of  the  belt 
tensioner  is  a  bothersome  factor  which  often  com- 
plicates  its  installation.  Moreover,  should  it  be- 
come  necessary  to  repair  any  of  the  components 
connected  to  the  belt,  or  to  remove  or  replace  the 
belt  for  any  reason,  the  tensioning  device  again 
becomes  an  annoying  factor  in  the  repair  or  re- 
placement  procedure. 

Accordingly,  a  need  has  existed  for  a  belt  ten- 
sioner  which  is  not  only  compact  and  simple  in 
design,  but  which  eliminates  the  bothersome  need 
to  overcome  its  biasing  force  during  installation 
and  repair.  It  is  an  object  of  the  present  invention 
to  further  develop  the  generic  belt  tensioner. 

According  to  the  invention  there  is  provided  a 
belt  tensioner  as  defined  in  the  single  claim. 

A  preferred  embodiment  of  the  present  inven- 
tion  overcomes  the  biasing  force  of  a  belt  tension- 
ing  device  during  installation  and  repair  by  provid- 
ing  a  prewound,  preset  belt  tensioner  which  is  of 
simple,  compact  construction,  and  which  is 
provided  with  a  double  acting  ratchet  and  pawl 
locking  assembly.  This  locking  assembly  allows 
the  belt  tensioner  to  be  preset  during  manufacture 
and  locked  in  a  predetermined  biased  position. 
Once  installed,  the  ratchet  mechanism  is  released, 
thereby  allowing  the  belt  tensioner  to  actively 
engage  the  belt  with  a  predetermined  force  so  as  to 
further  facilitate  installation.  Should  repairs  to  the 
belt  system  be  required,  the  belt  tensioner  may  be 
returned  to  its  preset  position  and  locked  in  place 
until  the  repairs  are  completed,  then  released  again 
into  its  operative  position. 

As  described  below  there  is  provided  a  belt  ten- 

sioning  device  having  a  simple,  compact  construc- 
tion  and  which  may  be  installed  in  its  intended 
environment  without  the  need  for  special  tools. 
Moreover  the  belt  tensioner  is  adapted  to  be  preset 

5  during  manufacture  so  that  its  biasing  force  may  be 
released  after  installation  by  simply  releasing  the 
ratchet  and  pawl  mechanism.  Also,  the  belt  ten- 
sioner,  once  installed  and  operating,  may  be  re- 
turned  to  a  locked  position  wherein  the  tension  is 

10  removed  from  the  belt  during,  for  example,  repair 
periods. 

The  realization  of  these  and  various  other 
features  and  attendent  advantesge  will  be  more 
fully  appreciated  from  the  following  detailed 

15  description  when  considered  in  connection  with 
the  accompanying  drawings,  in  which  the  same 
reference  numbers  designate  the  same  or  cor- 
responding  parts  throughout. 

In  brief  the  drawings  include: 
20  Figure  1  which  is  a  longitudinal  cross-sectional 

view  of  a  preferred  embodiment  of  the  tensioner 
showing  the  internal  structure  thereof,  taken  along 
line  A-A  of  Figure  2; 

Figure  2  which  is  a  front  elevational  view  of  the 
25  tensioner  in  an  operative  mode; 

Figure  3  which  is  a  view  similar  to  Figure  2 
showing  the  tensioner  in  its  prewound  state  prior 
to  installation;  and 

Figure  4  which  is  a  schematic  diagram  of  the 
30  tensioner  showing  its  placement  in  an  installation 

or  repair  position  and  in  a  running  position. 
The  belt  tensioner  1  developed  in  accordance 

with  the  present  invention  will  now  be  described 
in  conjunction  with  the  accompanying  Figures  1 

35  and  2  within  which  it  is  seen  that  the  tensioner  is 
provided  with  a  tubular  mandrel  3  for  receiving  a 
bolt  (mounting  means)  5  threaded  at  one  end  for 
securely  fastening  the  tensioning  system  to,  for  ex- 
ample,  an  engine  block.  In  practice  it  has  been 

io  found  that  bolt  5  is  all  that  is  required  for  anchoring 
the  tensioner  against  its  mounting  surface.  Addi- 
tional  support  may  be  provided  by  an  anti-rotation 
pin  7  which  serves  the  further  purpose  of  a  re- 
gistration  or  alignment  key  for  ensuring  the  proper 

45  positioning  of  the  tensioner  during  installation. 
When  the  anti-rotation  pin  is  used,  a  recess  must 
be  provided  in  the  engine  mounting  surface  for 
receiving  the  pin. 

The  mandrel  3  is  rigidly  fixed  within  an  axially 
50  extending  cylindrical  stepped  recess  8  formed 

within  a  cup  member  9  whose  outer  face  10 
provides  the  mounting  surface  upon  which  the 
belt  tensioner  is  installed.  The  outer  end  portion  of 
the  cylindrical  recess  is  provided  with  a  shoulder 

55  11  foraxiallyanchoringthemandrelwithapressfit 
within  the  cup.  As  an  alternate  simplified  design, 
the  anti-rotation  pin  may  be  formed  homoge- 
neously  with  the  mandrel  and  the  cup  from,  for 
example,  a  sintered  powder  metal  material.  It  has 

60  been  found  that  powder  metal  reduces  the  trans- 
mission  of  sound  and  thereby  results  in  a  quieter 
operation  of  the  tensioner.  Moreover,  a  one-piece 
homogenous  cup  and  mandrel  construction  re- 
duces  the  number  of  parts  required  and  facilitates 

65  assembly. 
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Radially  outwardly  from  the  inner  stepped  re- 
cess  and  concentric  therewith  is  formed  an  annular 
groove  1  2  for  freely  receiving  with  a  clearance  fit  a 
tubular  extension  1  3  of  hub  member  1  5.  A  clear- 
ance  fit  is  needed  in  order  to  allow  the  hub  1  5  to 
freely  rotate  within  the  groove  1  2  of  cup  9.  Cup  9 
is  securely  fixed,  when  installed,  against  rotation 
by  the  fastening  bolt  5.  Groove  12  extends  for  a 
sufficient  axial  depth  to  allow  a  nesting  of  the  tu- 
bular  extension  13  within  cup  9  so  as  to  provide 
adequate  support  for  the  hub  while  minimizing  the 
overall  axial  extent  of  the  belt  tensioner.  The  nest- 
ing  of  the  hub  and  cup  is  desirable  for  installing  the 
tensioner  within  tight  limits  where  axial  mounting 
space  is  limited.  In  fact,  the  extent  of  axial  nesting 
of  the  tubular  extension  within  groove  1  2  can  be 
reduced  to  a  point  where  the  combined  axial  ex- 
tent  of  the  hub  and  cup  is  substantially  the  same  as 
the  axial  width  of  the  pulley.  Alternatively,  as  noted 
above,  the  hub  and  cup  could  be  formed  homoge- 
neously  to  obviate  the  need  for  nesting,  thereby 
simplifying  the  design  and  allowing  even  further 
reduction  of  axial  length  since  the  cup  need  no 
longer  provide  nesting  support  for  the  mandrel. 

As  is  conventional  with  many  belt  tensioners, 
the  hub  member  is  provided  with  an  outer  circular 
surface  which  is  eccentric  with  respect  to  the  lon- 
gitudinal  axis  1  7  about  which  the  hub  pivots.  The 
eccentricity  and  offset  of  the  coaxial  central  man- 
drel  axis  and  hub  pivot  axis  with  the  outer  circular 
hub  surface  provides  the  necessary  offset  between 
their  respective  rotational  centers  to  effect  belt 
tightening. 

In  order  to  provide  a  more  axial  and  radial  com- 
pact  belt  tensioner,  torsion  spring  19  is  mounted 
over  the  tubular  mandrel  3  and  lies  completely 
within  the  axial  extent  of  the  hub.  An  annular  re- 
cess  21  is  defined  between  the  inner  face  of  the 
hub  member  and  the  outer  surface  of  the  mandrel 
for  providing  the  necessary  clearance  beween  the 
spring  and  hub  to  ensure  substantially  contact- 
free  rotation  therebetween.  Contact  is  maintained 
between  the  spring  and  hub  by  one  axially  extend- 
ing  end  portion  22  of  spring  1  9  which  fits  within  a 
recess  or  channel  24  provided  in  an  outer  end  wall 
26  of  the  hub.  The  opposite  end  portion  28  of 
spring  1  9  is  fixed  within  a  recess  30  formed  in  the 
inner  face  of  the  cup  member.  A  retaining  clip  23 
may  be  provided  on  the  mandrel  for  preventing  the 
release  of  the  inner  hub  from  the  mandrel  and  cup. 
A  clearance  fit  is  formed  between  the  end  wall  26 
and  the  mandrel  to  allow  the  hub  to  freely  rotate 
around  the  mandrel. 

A  bearing  assembly  25  such  as  a  ball  or  roller 
bearing  is  mounted  over  the  outer  circumferential 
surface  of  the  inner  hub  member  1  5.  The  inner  race 
27  of  the  bearing  assembly  is  rigidly  fixed  to  the 
inner  hub.  Shoulder  29  is  formed  on  the  inner  hub 
to  provide  an  abutment  and  positioning  surface  for 
the  bearing  assembly.  An  inner  hub  retaining  ring 
31  may  be  provided  to  axially  fix  the  inner  race  of 
the  bearing  assembly  against  shoulder  29. 

The  outer  race  33  of  the  bearing  assembly  is 
fixed  to  the  inner  surface  of  pulley  35.  A  shoulder 
37  is  provided  on  the  inner  surface  of  the  pulley  for 

axially  locating  the  outer  race.  A  pulley  retaining 
ring  39  is  also  provided  for  fixing  the  axial  location 
of  the  outer  race  with  respect  to  the  pulley. 

Pawl  pivot  pin  41  is  rigidly  fixed  within  a  recess 
5  formed  in  the  inner  hub  member  1  5.  A  double  act- 

ing  pawl  43  is  pivotally  mounted  over  the  pawl 
pivot  pin  and  is  spring-biased  against  the  cup  9  by 
torsion  spring  (45)  .  One  end  of  torsion  spring  (45) 
is  fitted  within  a  recess  formed  in  the  inner  hub 

10  member  while  the  other  end  is  hooked  over  a  first 
dog  member  47  of  the  double  acting  pawl.  A 
second  dog  member  49  is  provided  on  the  oppos- 
ite  side  of  the  double  acting  pawl  from  the  first  dog 
member  for  purposes  explained  below. 

15  As  best  seen  in  Figures  2  and  3,  the  outer  cir- 
cumference  50  of  the  cup  9  is  provided  with  two 
sets  of  serrated  ratchet  teeth  for  selective  engage- 
ment  with  the  double  acting  pawl.  A  first  set  of 
ratchet  teeth  51  is  formed  for  preventing  coun- 

20  terclockwise  rotation  of  the  hub  via  engagement 
with  the  first  dog  47,  while  a  second  set  of  ratchet 
teeth  53  is  provided  for  preventing  a  clockwise 
rotation  of  the  hub  via  engagement  with  the 
second  dog  49.  The  first  and  second  sets  of  ratchet 

25  teeth  may  be  separated  by  a  smooth  toothless  sur- 
face  extending  over,  for  example,  90  degrees  of  arc 
for  facilitating  release  of  the  preset  belt  tensioner 
as  discussed  further  below. 

The  purpose  of  the  double  acting  ratchet  and 
30  pawl  assembly  (pawl  and  coacting  opposed  sets 

of  ratchet  teeth)  is  primarilyforfacilitating  installa- 
tion  and  repair  of  the  tensioning  system  within  its 
intended  operating  environment,  typically  an 
automobile  engine.  As  shown  in  Figure  4,  a  typical 

35  application  for  the  belt  tensioner  is  for  properly 
tensioning  a  timing  belt  55  over  a  plurality  of  rotat- 
ing  members  such  as  camshaft  pulley  57,  distrib- 
utor  pulley  59  and  crankshaft  pulley  61  .  It  can  be 
appreciated  that  installation  of  the  tensioning  de- 

40  vice  can  involve  a  somewhat  complex  and  bother- 
some  procedure  if  the  biasing  force  of  the  torsion 
spring  1  9  is  not  in  some  way  counteracted  during 
installation. 

That  is,  in  practice  it  has  been  found  difficult  to 
45  simultaneously  mount  the  belt  tensioner  to,  for  ex- 

ample,  an  engine  block  while  manually  applying 
the  necessary  biasing  force  to  deflect  either  the 
tensioning  pulley  35  or  the  timing  belt  sufficiently 
to  provide  the  pulley  35  the  necessary  clearance 

50  for  installation.  Trying  to  fasten  bolt  5  to  a  mount- 
ing  surface  such  as  an  engine  block,  while  at  the 
same  time  twisting  the  pulley  35  with  sufficient 
torque  to  overcome  the  biasing  force  of  torsion 
spring  1  9  requires  considerable  effort  and  dexter- 

55  ity.  The  difficulty  of  this  installation  procedure  is 
virtually  eliminated  by  the  double  acting  pawl  and 
coating  ratchet  teeth  of  the  present  invention. 

As  seen  in  Figure  4,  the  installation  position  of 
the  belt  tensioner  1  is  represented  in  phantom.  In 

60  this  position,  the  tensioner  is  prewound  and  preset 
so  that  the  second  dog  49  engages  the  second  set 
of  ratchet  teeth  53,  thereby  maintaining  the  torsion 
spring  in  a  loaded  or  biased  state.  This  preset  or 
installation  condition  is  further  shown  in  Figure  3. 

65  When  installed  in  this  condition,  the  outer  circum- 
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terence  ot  the  pulley  35  is  provided  with  ample 
clearance  from  the  timing  belt  55  so  that  little  or  no 
force  is  needed  to  engage  the  pulley  35  with  the 
timing  belt.  Moreover,  there  is  no  need  to  provide 
a  biasing  force  for  twisting  the  pulley  away  from 
interference  with  the  timing  belt  during  installa- 
tion. 

Simply  put,  the  tensioning  system  is  bolted  to  its 
mounting  surface  while  locked  in  a  tensioned 
state,  and  once  installed,  a  slight  force  is  applied  to 
the  first  dog  member  47  in  the  direction  of  arrow 
48  shown  in  Figure  3  to  pivot  it  towards  the  cup 
member  9,  thereby  disengaging  the  second  dog 
member  from  the  second  set  of  ratchet  teeth.  This 
release  of  the  dog  49  from  the  second  set  of  ratchet 
teeth  allows  the  torsion  spring  to  rotate  the  pub 
and  pulley  about  the  pivot  axis  1  7,  which  is  typic- 
ally  the  longitudinal  axis  of  bolt  5.  in  this  manner, 
the  pulley  35  can  be  engaged  with  the  timing  belt 
with  a  predetermined  force,  and  is  prevented 
against  disengagement  from  the  timing  belt  by  the 
engagement  of  dog  47  with  the  first  set  of  ratchet 
teeth  51  .  Once  released  into  an  operative  position, 
the  dog  47  and  ratchet  teeth  51  function  in  a  con- 
ventional  manner. 

Should  it  subsequently  become  necessary  to  re- 
move  the  tension  belt  55  for  any  reason,  the  pulley 
35  may  be  pivoted  away  from  the  belt  by  depress- 
ing  dog  49  toward  the  cup  9  to  release  dog  47  from 
teeth  51.  Pulley  35  may  then  be  manually  disen- 
gaged  from  the  belt  and  locked  in  its  original  preset 
position  (as  shown  in  Figure  3)  until  maintenance, 
repair  or  replacement  procedures  are  completed. 
When  it  is  desired  to  return  the  pulley  to  its  opera- 
tive  position,  dog  47  is  depressed,  thereby  releas- 
ing  dog  49,  allowing  the  torsion  spring  to  bias  the 
pulley  against  the  belt.  Thus,  the  belt  tensioner 
need  not  be  removed  for  such  procedures,  and  no 
tools  are  needed  to  remove  the  tensioner  from 
engagement  with  the  belt.  All  that  is  required  is  a 
simple  manual  twist. 

lock  said  tensioner  in  a  predetermined  biased  posi- 
tion  to  facilitate  installation  of  said  tensioner,  and 
the  other  of  said  dog  members  cooperates  with  its 
set  of  ratchet  teeth  to  inhibit  disengagement  of 

5  said  pulley  from  its  belt  during  use. 

Patentanspruch 
Automatischer  Riemenspanner  (1  )  mit 

to  (a)  einer  stationaren  Befestigungseinrichtung 
(5)  zum  Befestigen  des  Spanners  auf  einer  Stutz- 
flache, 

(b)  einer  Nabe  (15),  die  drehbar  und  exzen- 
trisch  mitder  Befestigungseinrichtung  verbunden 

15  ist,  und 
(c)  einer  Riemenscheibe  (35),  die  drehbar  mit 

der  Nabe  verbunden  ist,  gekennzeichnet  durch 
(d)  eine  manuell  lossbare,  doppelt  wirkende 

Sperrklinkenanordnung  (47,  49,  51,  53),  die  be- 
20  triebsmassig  verbunden  ist  mit  der  Nabe  und  der 

Befestigungseinrichtung,  um  wahlweise  eine 
Drehung  der  Nabe  um  die  Befestigungseinricht- 
ung  zu  verhindern,  wobei  die  doppelt  wirkende 
Sperrklinkenanordnung  erste  und  zweite  Mit- 

25  nehmerelemente  (47,  49)  aufweist,  die  mit  einem 
ersten  und  einem  zweiten  Satz  von  Sperrklinken- 
zahnen  (51  ,  52)  in  Eingriff  bringbar  sind,  um  eine 
Verdrehung  des  Nabenelementes  in  Uhrzeiger- 
richtung  und  entgegen  Uhrzeigerrichtung  zu  ver- 

30  hindern,  wobei  die  Anordnung  derart  ausgebildet 
ist,  dass  eines  der  Mitnehmerelemente  in  seinem 
Satz  von  Sperrklinkenzahnen  in  Eingriff  sein  kann, 
um  den  Spanner  wahrend  der  Herstellung  vorein- 
zustellen  und  den  Spanner  in  einer  vorbestimmten 

35  vorgespannten  Position  losbar  zu  blockieren,  um 
den  Einbau  des  Spanners  zu  erleichtern,  und  dass 
das  andere  der  Mitnehmerelemente  mit  seinem 
Satz  von  Sperrklinkenzahnen  zusammenwirkt,  um 
wahrend  des  Einsatzes  ein  Abheben  der  Riemen- 

fo  scheibe  von  dem  Riemen  zu  verhindern. 

^laim 

A  belt  tensioner  (1  )  comprising  : 
(a)  stationery  mounting  means  (5)  for  mount- 

ng  said  tensioner  on  a  support  surface; 
(b)  a  hub  (1  5)  rotatably  and  eccentrically  con- 

lected  to  said  mounting  means;  and 
(c)  a  pulley  (35)  rotatably  connected  to  said 

lub;  characterised  by 
(d)  a  manually  releasable  double  acting  ratchet 

md  pawl  assembly  (47,  49,  51,  53)  operatively 
issociated  with  said  hub  and  with  said  mounting 
neans,  for  selectively  preventing  rotation  of  said 
lub  about  said  mounting  means,  said  double  act- 
ng  ratchet  and  pawl  assembly  comprising  first  and 
second  dog  members  (47,  49)  engageable  with 
irst  and  second  sets  of  ratchet  teeth  (51  ,  53)  for 
preventing  clockwise  and  counterclockwise  rota- 
ion  of  said  hub  member,  the  arrangement  being 
;uch  that  one  of  said  dog  members  may  be 
sngaged  with  its  set  of  ratchet  teeth  to  preset  said 
ensioner  during  manufacture  and  to  releasably 

Revendication 

Tendeur  de  courroie  (1  )  comprenant: 
(a)  des  moyens  de  montage  fixe  (5)  pour  mon- 

:er  ledit  tendeur  sur  une  surface-support; 
(b)  un  moyeu  (1  5)  relie  de  facon  tournante  et 

5xcentree  auxdits  moyens  de  montage,  et 
(c)  une  poulie  (35)  reliee  de  facon  tournante 

audit  moyeu;  caracterise  par 
(d)  undispositif  d'encliquetage  a  double  action 

nanuellement  liberable  (47,  49,  51  ,  53)  fonction- 
lellement  associe  audit  moyeu  et  auxdits  moyens 
ie  montage,  pour  empecher  selectivement  la  rota- 
Jon  dudit  moyeu  autour  desdits  moyens  de  mon- 
age,  ledit  dispositif  d'encliquetage  a  double  ac- 
ion  comprenant  un  premier  et  un  deuxieme  doigt 
[47,  49)  qui  peuvent  venir  en  prise  avec  une  pre- 
niere  et  une  deuxieme  denture  a  rochet  (51,  53) 
jour  empecher  la  rotation  dudit  moyeu  dans  le 
;ens  des  aiguilles  d'une  montre  et  en  sens  inverse, 
'agencement  etant  tel  qu'un  desdits  doigts  peut 
/enir  en  prise  avec  sa  denture  a  rochet  pour  pre- 
egler  ledit  tendeur  pendant  la  fabrication  et  pour 



IP  0  233  252  B1 i 

jloquer  de  facon  liberable  ledit  tendeur  dans  une 
josition  sollicitee  predeterminee,  afin  de  faciliter 
'installation  dudit  tendeur,  et  I'autre  desdits  doigts 

:oopere  avec  sa  denture  a  rochet  pour  empecner 
adite  poulie  de  se  degager  de  sa  courroie  pendant 
'utilisation. 
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