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Brief  description  of  the  drawings 
The  features  and  advantages  of  the  arrange- 

ment  of  the  present  invention  will  become  more 
clearly  appreciated  from  the  following  description 
taken  in  conjunction  with  the  accompanying  draw- 
ings  in  which: 

Fig.  1  is  a  sectional  view  of  a  first  embodiment  of 
the  present  invention; 

Fig.  2  is  a  section  taken  along  section  line  II  —  II  of 
Fig.  1; 

Fig.  3  is  a  partial  plan  view  of  a  suspension 
member  of  a  semi  trailing  arm  type  suspension 
which  is  connected  to  a  chassis  via  insulators 
according  the  present  invention; 

Fig.  4  is  a  graph  showing  in  terms  of  vibration 
reduction  provided  by  the  dynamic  damping 
vibratory  masses  and  the  weight  of  the  masses, 
the  performance  characteristics  obtained  with  the 
present  invention  when  the  mass  of  the  vibratory 
masses  are  varied;  and 

Fig.  5  is  a  graph  showing  in  terms  of  the 
vibration  reduction  provided  by  the  vibratory 
masses  and  the  displacement  of  the  masses  from 
the  end  of  the  suspension  member  to  which  the 
insulator  according  to  the  present  invention  is 
applied  the  perfomance  characteristics  obtained 
with  the  present  invention  when  the  mass  of  the 
vibratory  masses  is  held  constant  and  the  dis- 
placement  thereof  with  respect  to  the  ends  of  the 
previously  mentioned  suspension  member  is 
varied. 

Detailed  description  of  the  preferred  embodiment 
Figs.  1  and  2  show  an  embodiment  of  the 

present  invention.  In  this  arrangement  coaxially 
arranged  tubular  inner  and  outer  first  and  second 
members  10,  12  are  interconnected  by  a  main  or 
first  elastomeric  body  14.  This  body  14,  as  shown, 
includes  pairs  of  plates  16  which  are  arranged 
parallel  to  each  other  and  the  axis  about  which  the 
inner  and  outer  members  are  coaxially  arranged. 
The  elastomeric  body  14  is  so  shaped  as  to  define 
spaces  18  within  the  outer  tubular  member  12. 
First  and  second  masses  20  are  disposed  within 
the  spaces  18  and  connected  with  the  outertubular 
member  12  by  a  second  or  auxiliary  elastomeric 
members  22.  The  masses  20  are  preferably 
arranged  diametrically  opposite  one  and  other  in  a 
symmetrical  manner  and  so  as  to  be  sufficiently 
spaced  from  the  inner  and  outer  tubular  members 
10,  12  and  the  main  elastomeric  body  14  so  that 
upon  vibration  they  do  not  contact  either  the  main 
elastomeric  body  14  or  the  outertubular  member 
12.  The  masses  20  may  be  formed  of  any  material 
having  a  high  density  but  are  preferably  selected 
from  materials  which  can  be  securely  bonded  or 
vulcanized  to  the  auxiliary  second  and  third  elasto- 
meric  members  22. 

Fig.  3  shows  two  of  the  above  described 
insulators  in  a  semi  trailing  arm  type  suspension. 
In  this  arrangement  the  insulators  are  disposed  in 
suitable  recepticle-like  arrangements  formed  at 
each  end  of  a  suspension  member  24  which 
extends  laterally  across  the  vehicle  chassis  (not 
shown).  In  this  arrangement  the  inner  tubular 

Description 

Background  of  the  present  invention 
Field  of  the  invention 

The  present  invention  relates  generally  to  a  5 
suspension  such  as  that  used  in  an  automotive 
vehicle  and  more  specifically  to  an  insulator 
according  to  the  preamble  part  of  claim  1  or  bush 
arrangement  therefor  which  simultansously  pro- 
vides  good  rigidity  and  vibration  damping  charac-  w 
teristics. 

Description  of  the  prior  art 
In  nearly  all  suspension  arrangements  (for 

example  see  Nissan  Service  Weekly  Vol.  401  Nov.  15 
1979  page  98),  a  problem  is  encountered  in  that 
elastomeric  bushes  interposed  between  members 
subject  to  vibration  and  a  chassis  or  base  which  is 
to  be  isolated  from  the  vibrations,  such  as  the 
chassis  of  an  automotive  vehicle,  are  required  to  20 
simultaneously  support  large  weights  (e.g.  a 
vehicle  chassis)  and  absorb  relatively  high  fre- 
quency  vibration.  However,  in  ordertothe  provide 
the  required  rigidity  and  therefore  support  (viz., 
resistance  to  displacement),  the  insulator  is  25 
required  to  be  relatively  hard.  However,  in  order  to 
absorb  relatively  high  frequency  vibration  the 
elastomer  used  in  the  insulator  should  be  rela- 
tively  soft.  Accordingly,  in  view  of  this  conflict  it  is 
quite  difficult  to  provide  an  arrangement  which  30 
will  adequately  provide  both  functions. 

One  attempt  to  achieve  the  required  characteris- 
tics  is  disclosed  in  Nissan  Service  Weekly  issued 
on  June  1980.  This  arrangement  features  the 
provision  of  a  dynamic  vibration  damping  device  35 
which  is  attached  to  a  member  of  the  suspension 
subject  to  vibration.  This  device  upon  being 
excited  by  vibration  produces  a  similar  vibration 
but  with  a  180  degree  phase  difference.  The 
vibration  produced  by  the  dynamic  damper  and  40 
that  which  excites  same,  neutralize  each  other. 
This  arrangement  while  proving  effective  undesir- 
ably  increases  the  complexity  and  weight  of  the 
vehicle  or  device  to  which  it  is  applied.  Finally,  an 
insulator  according  to  the  preamble  part  of  claim  1  45 
is  known  from  EP—  A—  38  532. 

Summary  of  the  invention 
It  is  an  object  of  the  present  invention  to  provide 

an  insulator  for  a  suspension  which  is  simple  and  so 
which  simultaneously  provides  adequate  rigidity 
and  good  vibration  damping  characteristics  via  the 
inclusion  of  a  dynamic  damping  mechanism 
therein. 

The  solution  of  this  object  is  achieved  by  the  55 
features  of  claim  1. 

In  brief,  the  above  object  is  fulfilled  by  a  insulator 
arrangement  wherein  the  main  elastomeric 
member  is  sufficiently  rigid  to  limit  displacement 
and  which  is  provided  with  a  vibratory  or  vibratile  60 
mass  or  masses  which  upon  vibrating  cancel 
vibrations  which  would  otherwise  be  transmitted 
through  the  main  elastomeric  body. 

The  dependent  claims  contain  advantageous 
embodiments  of  the  invention.  65 
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with  this  kind  of  arrangement  it  is  desirable  to 
arrange  same  so  that  the  sum  of  the  respective 
moments  is  not  excessively  large.  Furthermore, 
it  is  possible  to  connect  the  vibratory  masses  20 

5  to  the  inner  member  10  or  to  the  exterior  of  the 
outer  tubular  member  12  so  long  as  the  masses 
20  may  be  permitted  to  move  without  inter- 
ference  from  adjacent  elements. 

Thus,  with  ths  present  invention  it  is  possible 
io  to  provide  a  single  insulator  unit  wherein  the 

main  elastomeric  body  is  sufficiently  rigid  as  to 
provide  the  desired  displacement  limiting  func- 
tions  but  which  due  to  the  provision  of  the 
resonating  masses  therein  is  able  to  damp  the 

15  transmission  of  vibration  which  would  otherwise 
be  permitted  to  reach  the  chassis  of  the  vehicle 
or  the  like. 

Claims 
20 

1.  An  insulator  for  supporting  a  structural 
member  subject  to  vibration  on  a  chassis  com- 
prising: 

a  first  member  (10)  connected  to  one  of  said 
25  structural  member  and  said  chassis; 

a  second  member  (12)  connected  to  the  other 
of  said  structural  member  and  said  chassis;  . .  

a  first  elastomeric  body  (14)  interconnecting 
said  first  and  second  members; 

30  a  first  mass  (20)  which  is  arranged  to  vibrate  at 
frequency  at  which  said  first  elastomeric  body 
(14)  fails  to  damp  the  transmission  of  vibration 
therethrough  but  with  about  180°  phase  differ- 
ence,  said  first  mass  (20)  being  furthermore 

35  arranged  to  vibrate  and  suppress  the  trans- 
mission  of  vibration  from  said  structural  member 
to  said  chassis,  and 

a  second  elastomeric  body  (22)  which  supports 
said  first  mass  (20),  being  characterised  in  that 

40  said  second  elastomeric  body  (22)  supporting 
said  first  mass  (20)  interconnects  said  first  mass 
(20)  and  one  of  said  first  and  second  members 
(10,  12). 

2.  An  insulator  as  claimed  in  claim  1,  wherein 
45  said  first  and  second  members  (10,  12)  are 

coaxially  arranged  tubular  members  which  are 
interconnected  by  said  first  elastomeric  body 
(14),  said  elastomeric  body  (14)  being  shaped  so 
as  to  define  a  space  (18)  between  it  and  said 

so  outer  (12)  of  the  two  coaxially  arranged  tubular 
members  (10,  12)  said  first  mass  (20)  being 
disposed  in  said  space  (18). 

3.  An  insulator  as  claimed  in  claim  2,  wherein 
said  first  elastomeric  body  (14)  is  shaped  so  as  to 

55  define  two  symmetrical  spaces  (18)  within  the 
outer  (12)  of  the  two  coaxially  arranged  tubular 
members  (10,  12)  and  wherein  a  second  mass 
(20)  is  disposed  in  the  second  space  (18)  and 
connected  with  one  (12)  of  said  first  and  second 

60  tubular  members  (10,  12)  through  a  third  elasto- 
meric  body  (22). 

4.  An  insulator  as  claimed  in  claim  3,  wherein 
said  first  and  second  masses  (20,  20)  are  sym- 
metrically  arranged  in  diametrically  opposite 

es  positions  with  respect  to  the  axis  about  which 

members  10  are  connected  to  the  chassis  by 
bolts.  The  insulators  are  arranged  to  suspend  the 
suspension  member  24  in  a  manner  that  dis- 
placement  of  the  suspension  member  24  in  the 
fore-and-aft  direction  of  the  vehicle  shears  the 
main  elastomeric  member  14  while  left-right 
lateral  movement  compresses  same. 

By  suitably  selecting  the  mass  of  the  masses 
20  and  the  elastomer  constituting  the  auxiliary 
elastomeric  bodies  22,  it  is  possible  to  endow  on 
the  system  resonance  characteristics  which 
cause  the  masses  20  to  vibrate  at  frequencies  at 
which  the  main  elastomeric  member  14  fails  to 
provide  the  desired  characteristics  but  with  a  180 
degree  phase  difference.  With  this,  vibration 
which  excites  the  masses  is  neutralized  the  vibra- 
tion  produced  by  same. 

It  should  be  noted  that  with  the  above 
described  suspension  arrangement,  as  the 
insulators  are  disposed  at  each  end  of  the  sus- 
pension  member  24,  the  load  applied  to  the 
vehicle  body  due  to  the  primary  sympathetic 
bending  vibration  can  be  effectively  reduced. 

There  are  two  distinct  moments  produced  by 
each  of  the  masses  20.  The  first  is  defined 
between  the  center  of  mass  of  each  mass  20  and 
the  resilient  center  of  each  auxiliary  elatomeric 
body  22.  The  second  is  defined  between  the 
center  of  the  shaft  which  is  disposed  through  the 
inner  tubular  member  10  and  the  center  of  mass 
of  each  mass  20.  However,  as  each  of  the  masses 
20  in  the  illustrated  embodiment  are  symmetri- 
cally  arranged  with  respect  to  the  aforemen- 
tioned  connecting  shaft  center,  the  moments 
mutually  cancel  each  other  and  thus  the  device  is 
able  to  effectively  damp  vibration  in  the  direction 
"X"  indicated  by  the  arrow  in  Fig.  2.  ■ 

Fig.  4  shows  the  variation  in  damping  charac- 
teristics  which  occurs  as  the  mass  of  the  masses 
20  are  varied  (other  variables  being  held  con- 
stant).  From  this  graph  it  is  possible  to  select  the 
appropriate  mass  for  the  particular  vibration 
which  is  required  to  be  damped. 

Fig.  5  is  a  graph  plotted  in  terms  of  the  vibra- 
tion  reduction  provided  by  the  invention  and  the 
distance  of  each  mass  from  the  end  of  the 
suspension  member  24  and  wherein  the  mass  of 
the  masses  are  held  constant  (at  one  1  Kgm  for 
example). 

As  will  be  apparent  from  the  above  graphs  the 
present  invention  may  provide  satisfactory  vibra- 
tion  damping  characteristics  simply  by  being 
provided  at  each  end  of  a  suspension  member 
and  without  detremental  effect  by  the  smallness 
of  the  vibratable  masses  per  se. 

Although  the  masses  20  of  the  above  embodi- 
ment  are  disclosed  as  having  identical  vibra- 
tionai  characteristics,  it  is  possible  to  arrange  the 
masses  20  to  each  have  a  different  mass  and  the 
elastomers  constituting  each  of  the  auxiliary 
elastomers  bodies  to  have  different  spring 
characteristics.  This  makes  it  possible  for  each 
insulator  to  have  at  least  two  vibrational  damp- 
ing  frequencies  and  thus  be  effective  over  a 
wider  vibrational  frequency  range.  However, 
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the  two  coaxially  arranged  tubular  members  (10, 
12)  are  arranged. 

5.  An  insulator  as  claimed  in  claim  3,  wherein 
said  first  and  second  masses  (20,  20)  are  arranged 
to  vibrate  at  essentially  the  same  frequency.  5 

6.  An  insulator  as  claimed  in  claim  3,  wherein 
said  first  and  second  masses  (20,  20)  are  arranged 
to  vibrate  at  different  frequencies. 

Patentanspruche  10 

1.  Dampfer  zur  Lagerung  eines  Bauteiles,  das 
Schwingungen  an  einem  Chassis  ausgesetzt  ist, 
mit: 

einem  ersten  Teil  (10),  verbunden  mit  einem  15 
der  Eiemente  Bauteil  oder  Chassis, 

einem  zweiten  Teil  (12),  verbunden  mit  dem 
anderen  der  Eiemente  Bauteil  oder  Chassis, 

einem  ersten,  elastomeren  Korper  (14),  der  das 
erste  und  das  zweite  Teil  miteinander  verbindet,  20 

einer  ersten  Masse  (20),  die  vorgesehen  ist,  um 
mit  einer  Frequenz  zu  schwingen,  bei  der  der 
erste  elastomere  Korper  (14)  die  Ubertragung  der 
Schwingung  durch  sich  nicht  dampft,  jedoch  mit 
ungefahr  180°  Phasendifferenz,  wobei  die  erste  25 
Masse  (20)  aulSerdem  angeordnet  ist,  um  zu 
schwingen  und  die  Obertragung  der  Schwingung 
von  dem  Bauteil  auf  das  Chassis  zu  unterdrucken, 
und 

einem  zweiten  elastomeren  Korper  (22),  der  30 
durch  die  erste  Masse  (20)  gelagert  wird,  dadurch 
gekennzeichnet,  daft: 

der  zweite  elastomere  Korper  (22),  der  die  erste 
Masse  (20)  lagert,  die  erste  Masse  (20)  und  entwe- 
der  das  erste  oder  das  weite  Teil  (10,  12)  miteinan-  35 
der  verbindet. 

2.  Dampfer  nach  Anspruch  1,  bei  dem  das  erste 
und  das  zweite  Teii  (10,  12)  koaxial  angeordnete 
Rohrteile  sind,  die  durch  den  ersten  elastomeren 
Korper  (14)  miteinander  verbunden  sind,  wobei  40 
der  elastomere  Korper  (14)  so  gestaltet  ist,  dalS  er 
einen  Raum  (16)  zwischen  sich  und  dem  aufSeren 
(12)  der  beiden  koaxial  angeordneten  Rohrteile 
(10,  12)  bildet,  wobei  die  erste  Masse  (20)  in  den 
Raum  (18)  angeordnet  ist.  45 

3.  Dampfer  nach  Anspruch  2,  bei  dem  der  erste 
elastomere  Korper  (14)  so  gestaltet  ist,  dal3  er 
zwei  symmetrische  Raume  (18)  innerhalb  des 
auSeren  (12)  der  beiden  koaxial  angeordneten 
Rohrteile  (10,  12)  bildet  und  wobei  eine  zweite  50 
Masse  (20)  in  dem  zweiten  Raum  (18)  angeordnet 
und  durch  einen  dritten  elastomeren  Korper  (22) 
mit  einem  (12)  der  ersten  oder  zweiten  Rohrteile 
(10,  12)  verbunden  ist. 

4.  Dampfer  nach  Anspruch  3,  bei  dem  die  erste  55 
und  zweite  Masse  (20,  20)  symmetrisch  und  an 
diametral  gegenuberliegenden  Stellen  in  Bezug 
auf  die  Achse  angeordnet  sind,  um  die  die  beiden 
koaxial  angeordneten  Rohrteiie  (10,  12)  ange- 
ordnet  sind.  so 

5.  Dampfer  nach  Anspruch  3,  bei  dem  die  erste 
und  zweite  Masse  (20,  20)  angeordnet  sind,  um  im 
wesentlichen  bei  der  gleichen  Frequenz  zu 
schwingen. 

65 

6.  Dampfer  nach  Anspruch  3,  bei  dem  die  erste 
und  zweite  Masse  (20,  20)  angeordnet  sind,  um 
bei  unterschiedlichen  Frequenzen  zu  schwingen. 

Revendications 

1.  Amortisseur  pour  supporter  un  organe  de 
structure  soumis  a  des  vibrations  sur  un  chassis 
comprenant: 

un  premier  organe  (10)  connecte  a  I'un  dudit 
organe  de  structure  et  dudit  chassis; 

un  second  organe  (12)  connecte  a  I'autre  dudit 
organe  de  structure  et  dudit  chassis; 

un  premier  corps  en  elastomere  (14)  intercon- 
nectant  lesdits  premier  et  second  organes; 

une  premiere  masse  (20)  qui  est  agencee  pour 
vibrer  a  une  frequence  a  laquelle  ledit  premier 
corps  en  elastomere  (14)  ne  peut  amortir  le 
transmission  des  vibrations  a  travers  lui  mais 
avec  une  difference  de  phase  d'environ  180°, 
ladite  premiere  masse  (20)  etant  par  ailleurs 
agencee  pour  vibrer  et  supprimer  la  transmission 
des  vibrations  dudit  organe  de  structure  audit 
chassis,  et 

un  second  corps  en  elastomere  (22)  qui  sup- 
porte  ladite  premiere  masse  (20),  caracterise  en 
ce  que  ledit  second  corps  en  elastomere  (22) 
supportant  ladite  premiere  masse  (20)  relie  ladite 
premiere  masse  (20)  et  I'un  desdits  premier  et 
second  organes  (10,  12). 

2.  Amortisseur  selon  la  revendication  1,  ou 
lesdits  premier  et  second  organes  (10,  12)  sont 
des  organes  tubulaires  coaxialement  agences  qui 
sont  interconnected  par  ledit  premier  corps  en 
elastomere  (14),  ledit  corps  en  elastomere  (14) 
etant  configure  afin  de  definir  un  espace  (18) 
entre  lui  et  I'exterieur  (12)  des  deux  organes 
tubulaires  agences  coaxialement  (10,  12),  ladite 
premiere  masse  (20)  etant  disposee  dans  ledit 
espace  (18). 

3.  Amortisseur  selon  la  revendication  2,  ou  ledit 
premier  corps  en  elastomere  (14)  est  configure  de 
maniere  a  definir  deux  espaces  symetriques  (18) 
dans  I'exterieur  (12)  des  deux  organes  tubulaires 
agences  coaxialement  (10,  12)  et  en  ce  qu'une 
seconde  masse  (20)  est  disposee  dans  le  second 
espace  (18)  et  est  connectee  a  I'un  (12)  desdits 
premier  et  second  organes  tubulaires  (10,  12)  par 
un  troisieme  corps  en  elastomere  (22). 

4.  Amortisseur  selon  la  revendication  3, 
caracterise  en  ce  que  les  premiere  et  seconde 
masses  (20,  22)  sont  agencees  symetriquement 
en  positions  diametralement  opposees  par  rap- 
port  a  I'axe  autour  duquel  les  deux  organes 
tubulaires  coaxialement  agences  (10,  12)  sont 
agences. 

5.  Amortisseur  selon  la  revendication  3,  0C1 
lesdites  premiere  et  seconde  masses  (20,  20)  sont 
agencees  pour  vibrer  essentiellement  a  la  meme 
frequence. 

6.  Amortisseur  selon  la  revendication  3,  ou 
lesdites  premiere  et  seconde  masses  (20,  20)  sont 
agencees  pour  vibrer  a  des  frequences  diffe- 
rentes. 
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