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©  Automotive  accessory  drive  belt  tensioner. 

©  An  arm  assembly  for  an  automotive  engine  ac- 
cessory  drive  belt  tensioner  has  a  wound  spring  (32) 
which  is  permanently  captured  upon  the  arm  (16)  by 
a  retainer  (40)  which  is  effective  not  only  prior  to 
installation  of  the  arm  (16)  upon  an  engine,  but  also 
after  the  installation  and  removal  of  the  arm  (16) 
from  an  engine. 
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The  invention  relates  to  an  arm  assembly  for 
an  automotive  engine  accessory  drive  belt  ten- 
sioner. 

Automotive  accessory  drive  belt  tensioners  are 
commonly  used  for  maintaining  proper  tightness  of 
flexible  members  which  power  such  accessories  as 
a  water  pump,  air  conditioning  compressor,  alterna- 
tor,  and  power  steering  pump.  Although  many 
types  of  tensioners  are  used,  the  spring  loaded 
variety  is  most  common. 

U.S.  4,832,665  to  Kadota  et  al.  discloses  a 
spring  type  tensioner  in  which  the  power  spring  is 
immobilized  prior  to  engagement  of  the  tensioner 
with  an  engine  by  means  of  a  pin,  27,  which  may 
be  extracted  after  the  tensioner  is  bolted  to  the 
engine.  A  possible  problem  could  occur  with  the 
device  shown  in  the  '665  patent  after  pin  27  is 
extracted.  If  the  tensioner  is  removed  from  the 
engine  without  reinsertion  of  pin  27,  such  as  would 
likely  be  the  case  after  an  engine  equipped  with 
the  tensioner  has  been  in  use  for  some  time,  the 
spring  could  be  allowed  to  unwind  violently.  A 
tensioner  arm  assembly  according  to  the  present 
invention  obviates  this  problem  by  controlling  the 
location  of  the  outer  and  inner  ends  of  the  spring 
not  only  before  the  tensioner  arm  assembly  is 
installed  in  the  engine,  but  also  during  and  after 
removal  of  the  arm  assembly  from  an  engine. 

A  tensioner  assembly  for  an  automotive  engine 
accessory  drive  belt  includes  a  tensioner  arm  hav- 
ing  first  and  second  ends,  with  a  pulley  mounted 
on  the  first  end  and  a  movable  bearing  section 
integral  with  the  second  end,  with  the  movable 
bearing  section  being  adapted  for  engagement  with 
a  fixed  bearing  section  carried  upon  an  engine. 
Such  a  fixed  bearing  section  may  be  integral  with  a 
cover  adapted  to  enclose  part  of  an  engine.  The 
tensioner  further  includes  a  wound  spring  mounted 
at  the  second  end  of  the  tensioner  arm,  with  the 
spring  having  inner  and  outer  ends,  and  with  the 
inner  end  being  operatively  connected  with  the 
movable  bearing  section  of  the  arm.  Finally,  re- 
tainer  means  at  the  second  end  of  the  arm  secures 
the  outer  end  of  the  spring  such  that  the  outer  end 
is  permanently  captured  within  a  space  defined  by 
the  retainer  means  and  the  second  end  of  the  arm 
such  that  the  outer  end  of  the  spring  has  limited 
freedom  to  move  rotationally  with  respect  to  the 
arm,  while  being  restrained  against  axial  movement 
with  respect  to  the  remainder  of  the  arm.  The  result 
of  the  restraint  imposed  by  the  retainer  means  is 
that  the  arm  may  be  disengaged  from  the  fixed 
bearing  section  without  the  outer  end  of  the  spring 
becoming  disengaged  from  the  second  end  of  the 
arm. 

The  invention  will  now  be  described  further,  by 
way  of  example,  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

Figure  1  illustrates  an  engine  having  a  tensioner 
assembly  according  to  one  aspect  of  the 
present  invention. 
Figure  2  illustrates  a  sectional  view  of  a  ten- 

5  sioner  according  to  the  present  invention  taken 
along  line  2-2  of  Figure  1. 
Figures  3  and  4  are  plan  views  of  a  tensioner 
assembly  according  to  the  present  invention, 
shown  in  two  different  rotational  orientations. 

io  Figure  5  illustrates  a  rotational  stop  boss  incor- 
porated  into  the  present  tensioner. 
Figures  6  and  7  illustrate  details  of  a  spring 
retainer  according  to  an  aspect  of  the  present 
invention. 

75  Figure  8  illustrates  a  second  and  third  embodi- 
ment  according  to  the  present  invention. 
As  shown  in  Figure  1,  an  engine,  10,  having  an 

accessory  drive  belt,  26,  is  equipped  with  a  belt 
tensioner,  12,  which  is  applied  to  a  front  cover,  14. 

20  Continuing  with  Figure  2,  tensioner  arm  16  has  first 
end,  18,  to  which  a  belt  contacting  pulley,  22,  is 
journaled.  The  second  end,  20,  of  arm  16  includes 
a  movable  bearing  section,  28,  which  is  supported 
upon  a  fixed  bearing  section,  30,  carried  upon 

25  cover  14.  Those  skilled  in  the  art  will  appreciate  in 
view  of  this  disclosure  that  fixed  bearing  section  30 
need  not  be  integral  with  the  cover  of  an  engine, 
but  could  also  be  a  part  of  a  bracket  which  is 
bolted  to  the  cover  or  other  part  of  an  engine. 

30  As  shown  in  Figures  3  and  4,  a  tensioner 
according  to  the  present  invention  has  a  wound 
spring,  32,  mounted  at  second  end  20  of  arm  16. 
Spring  32  has  an  inner  end,  34,  which  is  oper- 
atively  connected  with  movable  bearing  section  28. 

35  Outer  end  36  of  spring  32  must  of  course  react 
with  a  fixed  anchor  so  as  to  allow  the  force  of  the 
spring  to  bias  pulley  22  in  the  direction  required  to 
tension  belt  26.  Accordingly,  spring  anchor  38  is 
provided  upon  cover  14  such  that  anchor  38  en- 

40  gages  outer  end  36  of  spring  32  and  reacts  with 
spring  32  so  as  to  urge  end  36  away  from  abut- 
ment  42  of  retainer  40. 

Prior  to  installation  of  the  tensioner  upon  the 
engine  and  prior  to  tensioning  of  the  drive  belt, 

45  outer  end  36  of  spring  32  contacts  abutment  42,  as 
illustrated  in  Figure  3.  Unlike  prior  art  spring  retain- 
ers,  retainer  40  is  never  removed  from  arm  16, 
even  when  the  arm  has  been  installed  upon  an 
engine.  Thus,  spring  32  can  impose  a  load  upon 

50  pulley  22,  tending  to  rotate  the  tensioner  in  the 
counterclockwise  direction,  as  viewed  in  Figures  1, 
3  and  4,  only  after  outer  end  36  contacts  spring 
anchor  38.  Such  a  position  is  shown  in  Figure  4.  It 
may  be  seen  from  Figure  4  that  retainer  40  does 

55  not  inhibit  the  operation  of  spring  32. 
Figures  3,  4  and  5  illustrate  the  rotational  limi- 

tation  function  of  the  present  tensioner.  Accord- 
ingly,  stop  46  which  is  part  of  second  end  20  of 

2 
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arm  16  engages  stationary  stop  bosses  48,  which 
are  carried  upon  cover  14.  Stop  46  and  bosses  48 
are  arranged  such  that  the  rotation  allowed  by  the 
interaction  of  the  bosses  and  stop  will  be  less  than 
the  rotation  allowed  spring  end  36  by  the  dimen- 
sions  of  retainer  40.  As  a  result,  the  spring  end  36 
will  not  bottom  out  on  retainer  40  as  the  tensioner 
assembly  is  moved  through  the  rotation  allowed  by 
stop  46  and  bosses  48. 

Figures  6  and  7  further  illustrate  the  construc- 
tion  of  retainer  40.  Beginning  with  Figure  6,  it  may 
be  seen  that  spring  end  36  is  maintained  in  axial 
registry  with  arm  16  by  leg  40b  of  an  L-shaped 
structure  comprising  legs  40a  and  40b.  Leg  40a 
extends  axially  along  an  arc  defined  by  rotational 
movement  of  end  36.  This  is  shown  in  Figure  7. 
Leg  40a  provides  an  attachment  means  for  leg  40b. 
As  a  whole,  retainer  40  prevents  spring  end  36 
from  becoming  disengaged  from  arm  16  at  any 
time,  either  before,  or  during,  or  after  installation  of 
the  arm  upon  an  engine.  Retainer  40  also  includes 
abutment  42  which  allows  spring  32  to  be  preten- 
sioned  before  installation  upon  an  engine.  As 
shown  in  Figures  3  and  4,  abutment  42  extends  a 
sufficient  radius  from  spring  anchor  38  so  that 
spring  anchor  38  is  able  to  bear  upon  end  36. 
Although  a  tensioner  according  to  the  present  in- 
vention  has  been  constructed  with  retainer  40  riv- 
eted  in  place,  those  skilled  in  the  art  will  appreciate 
in  view  of  this  disclosure  that  retainer  40  may  be 
either  cast  or  otherwise  formed  as  one  piece  with 
arm  16,  or,  alternatively,  the  retainer  may  be  at- 
tached  by  welding  or  by  other  means  known  in  the 
art  and  suggested  by  this  disclosure. 

Figure  8  illustrates  another  embodiment  ac- 
cording  to  the  present  invention  in  which  arm  16 
has  an  integral  retainer  means,  50,  which  prevents 
outer  end  36  from  unwinding  and  moving  axially 
with  respect  to  arm  16  prior  to  attachment  of  the 
arm  to  an  engine. 

It  has  been  determined  that  the  noise  char- 
acteristics  of  an  engine  equipped  with  a  tensioner 
of  the  type  illustrated  may  be  enhanced  by  provid- 
ing  a  plurality  of  acoustical  apertures,  24,  (see 
Figure  8),  which  are  equally  spaced  about  rim  22b. 
The  character  and  level  of  the  sound  produced  by 
drive  belt  26  as  it  moves  over  rim  22b  is  a  function 
of  the  diameter  of  apertures  24.  In  general,  the 
larger  diameter  of  the  apertures,  the  greater  the 
sound  power  produced.  As  belt  26  contacts  the 
surface  of  rim  22b,  the  belt  deforms  slightly  over 
the  apertures  creating  sound.  The  synchronous 
sound  generated  modifies  the  engine  sound  per- 
ceived  by  the  listener. 

Those  skilled  in  the  art  will  appreciate  in  view 
of  this  disclosure  that  a  tensioner  according  to  the 
present  invention  could  be  employed  not  only  with 
accessory  drive  belt  systems,  but  also  with  cam- 

shaft  drives,  whether  of  the  chain  type  or  belt 
driven. 

Claims 
5 

1.  An  arm  assembly  for  an  automotive  engine 
accessory  drive  belt  tensioner,  comprising: 

an  arm  (16)  having  first  and  second  ends 
(18,20); 

io  a  tensioner  pulley  (22)  mounted  on  said 
first  end  (18); 

a  movable  bearing  section  (28)  integral 
with  said  second  end  (20),  with  said  bearing 
section  being  adapted  for  engagement  with  a 

is  fixed  bearing  section  (30)  carried  upon  an  en- 
gine; 

a  wound  spring  (32)  mounted  at  said  sec- 
ond  end  (20),  with  said  spring  (32)  having  inner 
and  outer  ends  (34,36),  with  the  inner  end  (34) 

20  being  operatively  connected  with  said  movable 
bearing  section  (28);  and 

retainer  means  (40)  at  said  second  end 
(20)  for  securing  the  outer  end  (36)  of  said 
spring  (32)  such  that  the  outer  end  (36)  is 

25  permanently  captured  within  a  space  defined 
by  said  retainer  means  (40)  and  said  second 
end  (20)  such  that  the  outer  end  (36)  of  the 
spring  (32)  has  limited  freedom  to  move 
rotationally  with  respect  to  said  arm  (16),  while 

30  being  restrained  against  axial  movement  with 
respect  to  the  second  end  (20)  of  the  arm  (16), 
with  the  result  that  the  arm  (16)  may  be  dis- 
engaged  from  said  fixed  bearing  section  (30) 
without  the  outer  end  of  the  spring  (32)  becom- 

35  ing  disengaged  from  the  second  end  of  the 
arm  (16). 

2.  An  arm  assembly  according  to  Claim  1  ,  further 
comprising  a  rotational  stop  boss  carried  on 

40  said  second  end  and  adapted  to  engage  a 
stationary  abutment  structure  carried  upon  said 
engine  such  that  the  rotation  allowed  by  said 
boss  and  said  abutment  structure  is  less  than 
the  rotation  allowed  the  second  end  of  the 

45  spring  by  said  retainer  means. 

3.  An  arm  assembly  according  to  Claim  1, 
wherein  said  retainer  means  comprises  a  gen- 
erally  L-shaped  structure  having  a  first  leg  in 

50  contact  with  the  second  end  of  the  arm  and 
extending  axially  along  an  arc  defined  by  the 
rotational  movement  of  the  outer  end  of  the 
spring  and  a  second  leg  extending  radially 
inwardly  from  said  first  leg  in  a  direction  par- 

55  allel  to,  but  separated  from,  the  second  end  of 
the  arm,  with  said  L-shaped  structure  further 
comprising  an  abutment  for  preventing  the 
spring  from  unwinding  when  said  arm  is  not 

3 
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installed  on  an  engine. 

An  arm  assembly  according  to  Claim  1, 
wherein  said  pulley  comprises  a  unitary  cup- 
shaped  member  with  a  base  having  a  rim  5 
depending  therefrom  for  contacting  a  drive 
belt,  with  a  plurality  of  acoustical  apertures 
formed  in  the  rim. 

An  arm  assembly  for  an  automotive  accessory  10 
drive  belt  tensioner,  comprising: 

an  arm  having  first  and  second  ends; 
a  tensioner  pulley  mounted  on  said  first 

end; 
a  movable  bearing  section  integral  with  is 

said  second  end,  with  said  bearing  section 
being  adapted  for  engagement  with  a  fixed 
bearing  section  carried  upon  an  engine; 

a  wound  spring  mounted  at  the  second 
end  of  the  arm,  with  said  spring  having  inner  20 
and  outer  ends,  with  the  inner  end  being  oper- 
atively  connected  with  said  movable  bearing 
section;  and 

retainer  means  integral  with  said  arm  for 
securing  the  outer  end  of  said  spring,  with  said  25 
retainer  means  preventing  said  outer  end  from 
unwinding  and  moving  axially  with  respect  to 
the  second  end  of  the  arm  prior  to  attachment 
of  the  arm  to  an  engine. 

30 
A  tensioner  assembly  for  an  automotive  engine 
accessory  drive  belt,  comprising: 

a  tensioner  arm  having  first  and  second 
ends; 

a  pulley  mounted  on  said  first  end;  35 
a  movable  bearing  section  integral  with 

said  second  end,  with  said  bearing  section 
being  adapted  for  engagement  with  a  fixed 
bearing  section  carried  upon  an  engine; 

a  fixed  bearing  section  which  is  integral  40 
with  a  cover  adapted  to  enclose  part  of  an 
engine; 

a  wound  spring  mounted  at  said  second 
end,  with  said  spring  having  inner  and  outer 
ends,  with  the  inner  end  being  operatively  con-  45 
nected  with  said  movable  bearing  section;  and 

retainer  means,  including  abutment  means, 
at  said  second  end  for  securing  the  outer  end 
of  said  spring  such  that  the  outer  end  is  per- 
manently  captured  within  a  space  defined  by  so 
said  retainer  means  and  said  second  end  such 
that  the  outer  end  has  limited  freedom  to  move 
rotationally  with  respect  to  said  arm,  while  be- 
ing  restrained  against  axial  movement  with  re- 
spect  to  the  second  end  of  the  arm,  with  the  55 
result  that  the  arm  may  be  disengaged  from 
said  fixed  bearing  section  without  the  outer 
end  of  the  spring  becoming  disengaged  from 

the  second  end  of  the  arm. 

7.  A  tensioner  assembly  according  to  Claim  6, 
further  comprising  a  spring  anchor  carried 
upon  said  cover  such  that  the  anchor  engages 
the  outer  end  of  the  spring  and  reacts  with  the 
spring  so  as  to  urge  the  outer  end  of  the 
spring  away  from  the  abutment  means  of  said 
retainer. 

8.  A  tensioner  assembly  according  to  Claim  6, 
wherein  said  pulley  comprises  a  cup-shaped 
member  with  a  base  and  a  rim  for  contacting  a 
drive  belt  and  having  a  plurality  of  acoustical 
apertures  formed  in  the  rim. 

9.  A  tensioner  assembly  for  an  automotive  engine 
accessory  drive  belt,  comprising: 

a  tensioner  arm  adapted  for  pivotable 
mounting  to  an  engine;  and 

a  drive  belt  contact  pulley  mounted  on 
said  arm,  with  said  pulley  comprising  a  cup- 
shaped  member  with  a  base  and  a  rim  for 
contacting  a  drive  belt  and  having  a  plurality  of 
acoustical  apertures  formed  in  the  rim. 



EP  0  568  250  A2 

5 



EP  0  568  250  A2 



EP  0  568  250  A2 

F I G . 8  


	bibliography
	description
	claims
	drawings

