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@)  Bump  stop  for  interposal  between  relatively  movable  body  parts. 

@  A  holder  (12),  with  a  head  (13)  for  attachment 
to  the  trunk  lid  or  tailgate  of  a  vehicle,  carries  a 
hollow  elongate  rubber  member  (11)  which  has 
integral  rings  (31)  separated  by  peripheral 
grooves  (18).  As  the  lid  or  tailgate  closes,  the 
relatively  weak  zones  (32)  defined  by  the 
grooves  (18)  are  easily  compressed.  At  the  point 
where  the  lid  or  tailgate  is  latched,  the  rings  (31) 
are  in  face-to-face  contact,  so  that  the  stress/st- 
rain  curve  of  the  member  (11)  is  steeper.  A 
support  (27),  carried  by  the  holder  (12),  resists 
the  tendency  of  the  member  (11)  to  bend  under 
longitudinal  compression. 
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This  invention  relates  to  a  bump  stop  for  use  in  a 
vehicle  and  in  particular  to  a  bump  stop  which  is  to  be 
interposed  between  two  body  parts  which  are  rela- 
tively  movable  towards  and  away  from  each  other, 
such  as  between  a  vehicle  trunk  lid,  tailgate,  or  door 
and  a  cooperating  body  section. 

A  bump  stop  may  have  a  number  of  functions.  It 
can  serve  as  a  buffer  when  the  two  body  parts  ap- 
proach  each  other,  so  as  to  prevent  damage  to  the 
parts.  It  can  also  serve  as  a  damper  between  the  two 
body  parts  when  they  are  held  adjacent  to  each  other, 
so  as  to  reduce  noise  and  damage  if  one  or  both  of 
the  parts  are  subject  to  vibration.  It  can  also  bias  the 
two  parts  away  from  each  other,  e.g.  to  assist  the 
connection  and  disconnection  of  the  two  parts  by 
means  of  a  latching  device. 

It  is  known  to  provide  bump  stops  between  the 
trunk  lid  and  the  surrounding  bodywork  of  a  saloon 
car  (and  between  the  tai  Igate  and  the  body  of  a  hatch- 
back  or  estate  car).  The  conventional  bump  stop  con- 
sists  of  a  solid  rubber  element  which  is  mounted  in  a 
channel  in  the  part  of  the  bodywork  that  frames  the 
trunk  opening  and  which  is  compressed  by  the  lid  (or 
tailgate)  upon  closing.  However,  during  closing,  the 
distance  over  which  the  lid  travels  while  in  contact 
with  the  rubber  element  is  small,  with  the  result  that 
the  buffering,  damping,  and  latching/unlatching  func- 
tions  are  not  satisfactory.  In  particular,  the  solid  rub- 
ber  stop  provides  insufficient  throw  on  unlatching  of 
the  trunk  lid.  Increasing  the  length  (height)  of  the  sol- 
id  rubber  stop  causes  it  to  become  unstable  and  to 
tend  to  collapse  sideways,  resulting  in  poor  perfor- 
mance  and  in  possible  dislodgement  of  the  stop  from 
its  seating.  If  the  base  area  is  increased  (e.g.  by  using 
a  truncated  conical  stop)  to  provide  stability,  the  foot- 
print  of  the  stop  can  become  too  large  to  be  accom- 
modated  in  the  available  space,  which  is  usually  lim- 
ited  to  a  rain  channel  on  the  vehicle. 

Figures  1  and  2  of  the  accompanying  drawings 
show  a  known  form  of  bump  stop  which  improves 
upon  the  conventional  solid  rubber  element.  This 
bump  stop  comprises  a  moulded  rubber  member  1 
which  has  a  head  2  designed  for  attachment  to  a 
trunk  lid  and  which  carries  a  relatively  weak  compres- 
sion  spring  3  acting  on  a  disc  4.  A  flexible  boot  6  cov- 
ers  the  spring  3  and  intended  to  render  the  bump  stop 
weatherproof.  As  the  lid  is  being  closed,  the  spring  3 
is  compressed  until  the  disc4  comes  into  contact  with 
an  extension  7  of  the  rubber  member  1  ,  rendering  the 
bump  stop  comparatively  rigid. 

However,  although  this  bump  stop  can  provide 
satisfactory  buffering,  damping,  and  latch/unlatching 
functions,  it  consists  of  an  assembly  of  a  relatively 
large  number  of  individual  parts  and  is  therefore  ex- 
pensive  to  manufacture.  Furthermore,  the  stop  is  lo- 
cated  on  the  "wet  side"  of  the  vehicle,  such  as  the 
trunk  lid  rain  channel.  Complete  waterproofing  is  dif- 
ficult  to  achieve  and,  hence,  water  ingress  is  com- 

mon.  This  can  cause  corrosion  and  degradation  of 
the  metal  parts,  leading  to  premature  failure  in  use. 

What  is  desired  is  a  bump  stop  which  exhibits  sat- 
isfactory  performance  in  all  the  above-mentioned 

5  functions  but  which  has  a  simple  construction  and 
therefore  is  easy  and  relatively  inexpensive  to  manu- 
facture. 

The  present  invention  provides  a  bump  stop  for 
interposal  between  two  body  parts  of  a  vehicle  which 

10  are  relatively  movable  towards  and  away  from  each 
other,  comprising:  (a)  an  elongate  hollow  member 
which  is  longitudinally  resiliently  compressible  from 
its  unstressed  length  to  a  reduced  length  and  is  fur- 
ther  longitudinally  resiliently  compressible  from  the 

15  reduced  length  to  a  compressed  length,  the  resis- 
tance  to  compression  at  the  unstressed  length  being 
less  than  the  resistance  to  compression  at  the  re- 
duced  length;  and  (b)  an  elongate  support  which  ex- 
tends  part-way  along  a  bore  of  the  hollow  member. 

20  The  elongate  support  resists  any  tendency  that 
the  elongate  hollow  member  may  have  to  bend  when 
longitudinally  compressed,  but  does  not  interfere  with 
longitudinal  compression  of  the  hollow  member. 

Preferred  and  optional  features  are  set  forth  in 
25  claims  2  etseq. 

The  invention  will  be  described  further,  by  way  of 
example  only,  with  reference  to  the  accompanying 
drawings,  in  which: 

Figure  1  is  a  side  view  of  a  bump  stop  for  a  vehicle 
30  in  accordance  with  the  prior  art; 

Figure  2  is  an  axial  section  on  line  ll-ll  in  Figure 
1; 
Figure  3  is  a  side  view  of  a  first  embodiment  of  a 
bump  stop  for  a  vehicle  in  accordance  with  the 

35  present  invention; 
Figure  4  is  an  axial  section  on  line  IV-IV  in  Figure 
3; 
Figure  5  is  a  fragmentary  diagrammatic  side  view 
of  the  trunk  portion  of  a  saloon  car,  showing  a 

40  bump  stop  fitted  on  the  trunk  lid,  in  accordance 
with  the  invention; 
Figure  6  is  a  graph  of  the  compressive  stress  or 
load,  L,  on  the  bump  stop  of  Figures  3  and  4  ver- 
sus  the  compressive  strain  or  axial  deflection,  D, 

45  suffered  by  the  bump  stop  as  the  trunk  lid  is  be- 
ing  closed; 
Figure  7  is  a  side  view  of  a  second  embodiment 
of  the  bump  stop; 
Figures  8  and  9  are  axial  sections  through  third 

so  and  fourth  embodiments  respectively; 
Figure  10  is  a  fragmentary  axial  section  through 
a  modification  of  the  third  or  fourth  embodiment; 
Figures  11  and  12  are  axial  sections  through  fifth 
and  sixth  embodiments,  respectively; 

55  Figure  1  3  is  a  fragmentary  axial  section  through 
a  modification  of  any  of  the  above  embodiments; 
Figure  14  is  a  fragmentary  axial  section  through 
another  modification  of  any  of  the  above  embodi- 
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merits;  and 
Figure  15  is  an  enlarged  diagramatic  view  in  the 
direction  of  the  arrow  XV  in  Figure  14. 
The  bump  stop  10  shown  in  Figures  3  and  4  com- 

prises  an  elongate  hollow  member  11  and  a  holder  12 
which  has  a  head  13  with  two  opposed  wings  14  ena- 
bling  it  to  be  fixed  in  a  suitably  shaped  aperture  in  a 
trunk  lid  16  (Figure  5). 

The  hollow  member  11  is  integrally  moulded  in 
one  piece  and  consists  of  rubber,  synthetic  rubber, 
an  elastomer,  or  any  other  resiliently  compressible 
material,  which  may  be  an  expanded  or  spongy  ma- 
terial,  if  desired.  The  member  11  has  an  upper  portion 
17  containing  peripheral  grooves  18  and  occupying  a 
major  part  of  the  length  of  the  member,  and  has  a  low- 
er  portion  19  which  is  slightly  narrower  and  free  of 
grooves.  The  upper,  major  portion  17  and  the  lower, 
minor  portion  19  have  respective  external  conically 
tapering  surfaces  21,22  so  that  the  member  11  nar- 
rows  towards  the  bottom,  i.e.  away  from  the  head  13. 
The  member  11  has  a  substantially  cylindrical  bore 
23. 

The  member  1  1  is  moulded  onto  a  flange  or  collar 
24  which  is  integral  with  the  head  13  and  which  has 
orifices  26  into  which  the  material  of  the  member  11 
flows  during  moulding,  so  as  to  secure  the  holder  12 
and  the  member  11  intimately  together.  The  holder  12 
itself  is  integrally  moulded  in  one  piece  and  consists 
of  nylon,  or  another  plastics  material,  which  is  rigid  in 
comparison  with  the  material  of  the  hollow  member 
11.  The  holder  12  includes  an  elongate  rod-like  sup- 
port  27  which  extends  part-way  along  the  bore  23. 
Preferably  the  support  27  is  cylindrical,  and  its  exter- 
nal  surface  28  is  preferably  spaced  from  the  internal 
surface  of  the  bore  23.  The  support  27  extends  along 
a  major  part  of  the  length  of  the  bore  23  and,  as  can 
be  seen  in  Figure  4,  it  extends  along  almost  the  whole 
of  the  length  of  the  upper,  major  portion  17  of  the  hol- 
low  member.  The  holder  12  has  an  optional  internal 
passageway  29  in  the  form  of  axial  bore  29  which  ex- 
tends  through  the  support  27. 

The  hollow  elongate  member  11  can  be  consid- 
ered  as  comprising  discs  or  rings  31  which  have  a 
comparatively  high  resistance  to  axial  compression 
and  intermediate  zones  32  which  have  a  compara- 
tively  low  resistance  to  axial  compression.  The  zones 
32  are  delimited  by  the  grooves  18,  which  are  of  sub- 
stantially  constant  depth,  so  that  the  radial  dimen- 
sions  of  the  zones  decrease  towards  the  bottom  of 
member  11,  i.e.  they  become  weaker.  Accordingly, 
the  hollow  member  11  has  peripheral  grooves  18  be- 
tween  annular  portions  or  rings  31.  The  bases  33  of 
the  grooves  18  are  rounded  so  that  they  merge  with 
the  upper  and  lower  surfaces  of  the  rings  31.  The 
rounded  bases  33  help  to  spread  loads  at  the 
groove/ring  interface.  (Squared-off  grooves  might  be 
liable  to  fatigue  cracking  at  the  corners.) 

The  load/displacement  (L/D)  characteristic  of  the 

bump  stop  is  shown  in  Figure  6.  As  the  trunk  lid  16 
approaches  the  trunk  portion  of  the  bodywork  34  the 
lower  portion  19  of  the  bump  stop  comes  into  contact 
with  the  bottom  of  a  channel  36  in  the  bodywork  34 

5  and  the  member  11  begins  to  be  elastically  com- 
pressed.  Initially  the  compressive  strain  occurs  main- 
ly  in  the  relatively  weak  zones  32  and  this  corre- 
sponds  to  the  shallow-gradient  section  37  of  the  L/D 
characteristic  (Figure  6).  After  the  member  11  has 

10  been  compressed  to  a  reduced  length  by  an  amount 
corresponding  to  the  combined  thicknesses  of  the 
grooves  18,  the  rings  31  are  substantially  in  face-to- 
face  contact  so  that  further  compressive  strain  from 
this  reduced  length  to  a  compressed  length  occurs 

15  only  in  the  rings  31  and  the  lower  portion  19,  and  this 
corresponds  to  the  steep-gradient  section  38  of  the 
L/D  characteristic.  In  Figure  6  the  broken  line  39  in- 
dicates  the  deflection  (compression)  of  the  stop  at 
the  point  at  which  a  latch  (not  shown)  on  the  lid  16 

20  comes  into  engagement  with  a  striker  (not  shown)  on 
the  bodywork  34. 

The  support  27  resists  the  tendency  of  the  elon- 
gate  member  11  to  bend  when  compressed.  As  the  lid 
16  is  closed  the  tube-like  member  11  tends  to  col- 

25  lapse  sideways  and  the  tubular  bore  23  tends  to  bulge 
inwards  locally  until  it  engages  the  support  27.  This 
prevents  further  collapse  at  that  part  of  the  tube. 
Continued  compression  of  the  member  11  causes 
collapse  to  occur  at  other  locations,  until  the  tubular 

30  bore  23  adopts  in  effect  a  serpentine  shape  engaging 
the  support  27  at  various  points.  Further  sideways 
collapse  of  the  tube-like  member  11  is  thereby  pre- 
vented,  and  axial  compression  continues  until  the  an- 
nular  discs  or  rings  31  become  plate-bound,  where- 

35  upon  the  member  11  acts  like  a  solid  rubber  stop. 
The  passageway  29  in  the  holder  12  communi- 

cates  between  the  bore  23  of  the  hollow  member  11 
and  the  exterior.  This  prevents  air  being  trapped  in 
the  bore  23  as  the  member  11  is  longitudinally  com- 

40  pressed  between  the  lid  1  6  and  the  bodywork  34.  The 
cross-section  of  the  passageway  29  may  be  limited 
(locally  or  over  some  or  all  of  its  length)  to  provide  ad- 
ditional  damping  during  closure  of  the  lid,  and  this 
damping  can  be  tuned  to  specific  applications  (as  de- 

45  scribed  with  reference  to  Figures  1  3  to  1  5  below).  Ad- 
ditionally,  as  the  bore  23  and  the  passageway  20  are 
in  direct  communication,  a  conduit  is  thus  provided, 
extending  the  length  of  the  stop.  This  ensures  that 
any  water  entering  the  stop  during  service  can  readily 

so  escape. 
Nylon  is  the  preferred  material  for  the  holder  12, 

since  it  makes  the  support  27  sufficiently  strong 
while  making  the  head  13  sufficiently  resilient  to  al- 
low  rapid  mounting  in  an  aperture.  The  head  13  and 

55  the  support  27  can  therefore  be  made  as  a  unitary 
part.  The  provision  of  the  apertured  flange  24  near 
the  head  13  allows  the  rubber  member  11  to  be 
moulded  around  the  support  27,  leaving  a  gap  be- 

3 
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tween  the  surface  28  and  the  bore  23,  while  the  rub- 
ber  flows  into  the  orifices  26  so  that  the  flange  24  is 
bonded  very  firmly  into  the  rubber,  which  is  very  dur- 
able  in  use. 

Figure  7  shows  a  second  embodiment  which  is 
similar  to  the  first  embodiment  except  that  the  ap- 
proximately  annular  discs  or  rings  form  a  single  helix 
31'  and  there  is  a  single  helical  groove  18'. 

Figure  8  shows  a  third  embodiment  which  is  sim- 
ilar  to  the  first  embodiment  except  that  the  hollow 
elongate  member  11  comprises  separate  annular 
discs  or  rings  31  and  a  separate  annular  lower  portion 
19  which  are  mounted  on  an  axially  compressible 
tube  30  (of  rubber  or  the  like).  The  rings  31  are  bond- 
ed  to  the  tube  30  and  may  each  be  located  by  a 
groove  in  the  tube  cooperating  with  a  rib  on  the  ring 
(or  vice  versa)  as  shown  at  41  in  Figure  8.  The  rings 
31  can  be  made  from  resilient  material  of  different 
hardness;  by  combining  rings  of  various  hardness, 
the  compression  characteristics  of  the  bump  stop  can 
easily  be  tuned  to  suit  particular  applications. 

Figure  9  shows  a  fourth  embodiment  which  is 
similar  to  the  third  embodiment  except  that  the  rings 
31  are  of  L-shaped  radial  section  so  that  they  abut 
against  one  another  and  automatically  set  the  re- 
quired  heights  of  the  grooves  18. 

In  each  of  the  embodiments  shown  in  Figures  8 
and  9  the  portion  19  is  shrink-fitted  or  bonded  onto 
the  tube  30.  Alternatively,  as  shown  in  Figure  10,  the 
portion  19  and  the  tube  30  could  have  cooperating 
peripheral  toothing  42  enabling  easy  fitting  of  the 
portion  1  9  to  the  tube  30  while  preventing  separation 
of  the  portion  19  from  the  tube. 

Figure  11  showsafifthembodimentwhich  is  sim- 
ilar  to  the  first  embodiment  except  that  the  upper, 
major  portion  17  comprises  a  stack  of  dished  wash- 
ers  31"  which  are  bonded  together  and  to  the  lower, 
minor  portion  19. 

Figure  12  shows  a  sixth  embodiment  which  is 
similar  to  the  first  embodiment  except  that  the  sup- 
port  27  is  separate  from  the  holder  12  and  has  an  in- 
tegral  flange  43  for  mounting  on  the  bodywork  of  the 
vehicle.  Thus  the  support  27  enters  the  bore  23 
through  the  lower  portion  19  of  the  hollow  member  11 
during  closing  of  the  trunk  lid. 

Figure  13  shows  a  possible  modification  of  any  of 
the  above  described  embodiments,  in  which  an  ele- 
ment  44  (which  may  be  distinct  from  or  integral  with 
the  head  1  3)  defines  a  restricted  orifice  46  in  the  pas- 
sageway  29. 

Alternatively,  as  shown  in  Figures  14  and  15,  an 
orifice  plate  47  may  be  provided  for  insertion  in  a  re- 
cess  48  in  the  head  1  3.  In  particular,  as  shown  in  Fig- 
ure  1  5,  the  plate  47  and  recess  48  are  circular  and  are 
off-centre  with  respect  to  the  axis  of  the  passageway 
29.  The  plate  47  has  an  eccentric  through-hole  49 
which  can  overlap  the  passageway  29,  the  degree  of 
overlap  being  adjustable  (from  zero  to  100%,  for  ex- 

ample)  by  turning  the  plate  47,  which  is  preferably  a 
friction  fit  in  the  recess  48.  Angular  adjustment  is  fa- 
cilitated  by  a  slot  51  for  receiving  a  screwdriver.  By 
this  means,  the  registration  of  the  hole  49  with  the 

5  passageway  29  can  easily  be  adjustable,  in  order  to 
adjust  the  damping  effect  of  this  restriction  of  the 
passageway. 

All  the  above-described  embodiments  are  of 
simple  construction  and  relatively  low  cost.  They  pro- 

10  vide  a  bump  stop  with  a  dual  stress/strain  character- 
istic  (Figure  6)  and  sufficient  throw  upon  unlatching. 

Claims 
15 

1  .  A  bump  stop  (1  0)  for  interposal  between  two  body 
parts  (16,36)  of  a  vehicle  which  are  relatively 
movable  towards  and  away  from  each  other,  the 
bump  stop  (10)  comprising: 

20  (a)  an  elongate  hollow  member  (11)  which  is 
longitudinally  resiliently  compressible  from 
its  unstressed  length  to  a  reduced  length  and 
is  further  longitudinally  resiliently  compressi- 
ble  from  the  reduced  length  to  a  compressed 

25  length,  the  resistance  to  compression  at  the 
unstressed  length  being  less  than  the  resis- 
tance  to  compression  at  the  reduced  length; 
and 
(b)  an  elongate  support  (27)  which  extends 

30  part-way  along  a  bore  (23)  of  the  elongate  hol- 
low  member  (11),  for  resisting  any  tendency  of 
the  elongate  hollow  member  (11)  to  bend 
when  longitudinally  compressed. 

35  2.  A  bump  stop  as  claimed  in  claim  1,  in  which  the 
hollow  member  (11)  comprises  substantially  an- 
nular  portions  (31)  which  have  an  axial  spacing 
when  the  hollow  member  (11)  is  at  its  unstressed 
length  and  which  are  in  mutual  face-to-face  con- 

40  tact  when  the  hollow  member  (11)  is  at  the  re- 
duced  length. 

3.  A  bump  stop  as  claimed  in  claim  2,  in  which  the 
hollow  member  (11)  is  a  one-piece  member. 

45 
4.  A  bump  stop  as  claimed  in  claim  3,  in  which  the 

hollow  member  (11)  has  a  peripheral  groove  (18) 
between  adjacent  annular  portions  (31). 

so  5.  A  bump  stop  as  claimed  in  claim  4,  in  which  the 
groove  (18)  has  a  rounded  base  (33)  which  merg- 
es  with  facing  surfaces  of  the  adjacent  annular 
portions  (31). 

55  6.  A  bump  stop  as  claimed  in  any  of  claims  3  to  5, 
in  which  the  hollow  member  (11)  has  zones  (32) 
of  reduced  radial  thickness  between  the  annular 
portions  (31),  the  thickness  of  the  zones  de- 

4 



7  EP  0  604  215  A1  8 

creasing  along  the  hollow  member  (11). 

7.  A  bump  stop  as  claimed  in  any  preceding  claim, 
in  which  the  elongate  support  (27)  has  an  exter- 
nal  surface  (28)  which,  at  the  unstressed  length,  5 
is  spaced  from  the  bore  surface  (23)  of  the  hollow 
member  (11). 

8.  A  bump  stop  as  claimed  in  any  preceding  claim, 
in  which  the  length  of  the  elongate  support  (27)  10 
is  less  than  the  compressed  length  of  the  hollow 
member  (11). 

9.  A  bump  stop  as  claimed  in  any  preceding  claim, 
in  which  the  elongate  support  (27)  has  an  internal  15 
passageway  (29)  communicating  between  the 
bore  (23)  of  the  hollow  member  (11)  and  the  ex- 
terior. 

10.  A  bump  stop  as  claimed  in  any  preceding  claim,  20 
including  a  flanged  holder  (12)  connected  to  and 
surrounded  by  one  end  of  the  elongate  hollow 
member  (11),  the  holder  (12)  having  internal  pas- 
sageway  (29)  communicating  between  the  bore 
(23)  of  the  hollow  member  (11)  and  the  exterior.  25 

11.  A  bump  stop  as  claimed  in  claim  10,  including  a 
restricted  orifice  (46)  in  the  passageway  (29). 

12.  A  bump  stop  as  claimed  in  claim  10,  in  which  the  30 
holder  (12)  has  a  recess  (48)  recess  which  over- 
laps  the  passageway  (29)  and  which  receives  an 
orifice  member  (47)  having  a  through-hole  (49) 
capable  of  overlapping  the  passageway  (29)  to  a 
variable  extent  depending  upon  the  position  of  35 
the  orifice  member  (47)  in  the  recess  (48). 

13.  A  bump  stop  as  claimed  in  claim  12,  in  which  the 
recess  (48)  and  the  orifice  member  (47)  are  cir- 
cular  and  are  eccentric  with  respect  to  the  pas-  40 
sageway  (29),  and  the  through-hole  (49)  is  ec- 
centric  with  respect  to  the  orifice  member  (47). 

14.  A  bump  stop  as  claimed  in  any  of  claims  10  to  13, 
in  which  the  holder  (12)  is  integral  with  the  sup-  45 
port  (27)  and  made  of  nylon. 

15.  A  bump  stop  as  claimed  in  any  preceding  claim, 
in  which  one  of  the  body  parts  is  a  trunk  lid  (16) 
and  the  other  part  is  a  rain  channel  (36).  50 

5 
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