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Description 

The  present  invention  relates  to  fluid-filled 
mounts,  and  more  particularly,  the  present  inven- 
tion  relates  to  fluid-filled  aircraft  engine  mounts. 

In  certain  aircraft,  turbine  engines  are  mounted 
to  pylons  depending  from  the  aircraft  wings.  Gen- 
erally,  fore  and  aft  mounts  and  related  structures 
connect  the  engine  to  the  pylon  in  a  manner  that 
accommodates  a  variety  of  engine  mounting  re- 
quirements.  In  one  known  type  of  forward  engine 
mounting  arrangement,  a  stub  shaft  extends  for- 
wardly  from  the  wing  pylon  and  is  received  in  a 
bore  in  a  bulkhead  bearing  plate  carried  at  the 
upper  front  end  of  the  engine.  The  engine  is  there- 
by  firmly  connected  to  the  wing  pylon. 

While  the  aforementioned  mounting  structure 
may  function  satisfactorily  to  connect  the  engine  to 
the  wing  pylon,  it  is  less  than  desirable  because 
the  direct  metal-to-metal  interconnection  permits 
engine  noises  and  lower  frequency  vibrations  to  be 
transmitted  into  the  interior  of  the  aircraft  via  the 
pylon  and  related  wing  structure.  Engine  noise  and 
lower  frequency  vibration  transmission  can  be  re- 
duced  by  providing  a  soft  elastomeric  connection 
between  the  stub  shaft  and  engine.  A  soft  connec- 
tion  is  undesirable,  however,  because  it  can  create 
engine  whirl  and  flutter  vibration  problems. 

Fluid-filled  mounts  have  been  used  in  a  variety 
of  applications,  including  the  mounting  of  engines 
to  frames  in  land  vehicles,  such  as  automobiles. 
Such  mounts  generally  include  a  pair  of  opposed 
variable  volume  fluid-filled  chambers  separated  by 
an  elongate  inertia  track  passageway  which  pro- 
vides  a  fluid  mass  of  a  desired  configuration  that 
enables  the  mount  to  be  designed,  or  tuned,  to 
provide  desirable  dynamic  operating  characteris- 
tics.  There  are  essentially  two  kinds  of  fluid 
mounts:  a  so-called  single  pumper  type  and  a  so- 
called  double  pumper  type. 

In  a  single  pumper  fluid  mount,  one  of  the 
chambers  has  a  high  volume  stiffness  relative  to 
the  other.  In  such  a  mount,  changes  in  the  volume 
of  the  fluid  due  to  various  factors,  including 
changes  in  ambient  temperature,  are  accommo- 
dated  by  changes  in  the  volume  of  the  chamber 
having  the  lower  volume  stiffness.  In  a  double 
pumper  type  of  fluid  mount,  both  opposed  fluid- 
filled  chambers  have  a  relatively  high  volume  stiff- 
ness  (in  excess  of  about  4.207  x  10+  M  Pa/m3  (100 
psi/in3)  to  provide  certain  desirable  dynamic  op- 
erating  characteristics.  While  this  type  of  fluid-filled 
mount  can  be  made  relatively  stiff  so  that  it  could 
avoid  the  aforementioned  whirl  and  flutter  prob- 
lems,  and  provide  a  fluid  tuned  mass  absorber 
effect  at  operating  frequency,  it  has  certain  dis- 
advantages  in  that  changes  in  the  volume  of  the 
fluid  in  the  chambers,  such  as  may  be  caused  by 

variations  in  ambient  temperature,  can  cause  sig- 
nificant  changes  in  working  fluid  pressure,  thereby 
adversely  affecting  the  performance  of  the  mount. 
Changes  in  fluid  volume  can  also  be  caused  by 

5  migration  of  the  fluid  into  the  elastomeric  material 
forming  the  flexible  walls  of  the  chambers.  When 
this  occurs,  the  desired  volume  stiffness  is  lost, 
and  mount  performance  is  adversely  affected. 

Fluid-filled  mounts  for  various  applications  have 
io  been  sold  by  the  assignee  of  the  present  applica- 

tion  under  the  trademark  FLUIDLASTIC.  While  flu- 
id-filled  mounts  have  found  increasing  usage  in  a 
variety  of  applications  such  as  the  automotive  en- 
gine  mounting  applications  discussed  above,  and 

75  to  some  extent  in  helicopter  pylon  mounting  ap- 
plications,  their  use  in  aircraft  engine  mounting 
applications  is  limited  by  the  need  to  accommodate 
the  aforementioned  changes  in  volume  of  working 
fluid  in  the  opposed  chambers  in  response  to  the 

20  wide  range  of  variations  in  ambient  temperature 
encountered  by  modern  turbine  powered  aircraft. 
Heretofore,  a  satisfactory  fluid-filled  mount  capable 
of  meeting  the  aforementioned  turbine  engine 
mounting  requirements  has  not  been  available. 

25  An  attempt  has  been  made  to  provide  a  vibra- 
tion  isolator  capable  of  accommodating  changes  in 
volume  of  a  working  fluid  due  to  changes  in  am- 
bient  temperature.  Such  a  structure  is  described  in 
U.S.  Patent  No.  3,107,752  (on  which  the  preamble 

30  of  claim  1  is  based)  issued  to  the  assignee  of  the 
present  application.  U.S.  Patent  No.  4,613,118  and 
German  published  application  DE  2  06282  both 
disclose  so-called  single  pumper  fluid  mounts 
wherein  changes  in  fluid  volume  are  accommo- 

35  dated  by  changes  in  the  volume  of  the  chamber 
having  the  lower  stiffness.  U.S.  Patent  No. 
4,384,700  discloses  an  hydraulic  system  for  damp- 
ing  movement  of  a  vehicle  seat  by  incorporating 
within  the  system  an  air  precharged  accumulator 

40  chamber.  U.S.  Patent  No.  3,807,678,  also  owned 
by  the  assignee  of  the  present  application,  dis- 
closes  a  fluid  system  having  an  accumulator  cham- 
ber  which  is  connected  to  a  main  fluid  system  via 
valving  means. 

45  With  the  foregoing  in  mind,  the  present  inven- 
tion  provides  a  novel  fluid-filled  mount  which  can 
accommodate  readily  changes  in  its  fluid  volume 
without  adversely  affecting  the  performance  of  the 
mount. 

50  The  present  invention  also  provides  an  im- 
proved  fluid-filled  mount  which  is  particularly  suited 
for  use  in  mounting  engines  in  aircraft. 

In  addition  the  present  invention  provides  a 
volume  compensated  fluid-filled  double  pumper 

55  type  aircraft  engine  mount  which  operates  satisfac- 
torily  over  a  wide  range  of  ambient  temperatures  to 
attenuate  engine  noises  and  vibration  which  other- 
wise  would  be  transmitted  into  the  cabin  of  the 
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aircraft. 
A  fluid  mount  including  a  frame  adapted  to  be 

fastened  to  a  first  structure,  means  providing  in 
said  frame  opposed  separate  variable  volume  liq- 
uid-filled  working  chambers,  means  located  be- 
tween  said  working  chambers  for  receiving  a  sec- 
ond  structure  movable  relative  to  the  frame,  each 
of  said  chambers  having  a  movable  wall  portion 
displaceable  in  response  to  movement  of  the  re- 
ceiving  means  for  pressurizing  the  liquid  contained 
therein  and  passage  means  providing  fluid  commu- 
nication  between  said  working  chambers  for  co- 
operating  therewith  to  define  a  primary  fluid  system 
having  predetermined  dynamic  characteristics 
characterised  in  that  the  primary  fluid  system  has  a 
predetermined  volume  stiffness  at  least  in  part  pro- 
vided  by  the  movable  wall,  in  that  the  mount  further 
comprises  an  auxiliary  chamber  containing  a  quan- 
tity  of  liquid  and  defining  a  second  fluid  system 
and  an  orifice  for  providing  fluid  communication 
between  said  secondary  fluid  system  in  said  auxil- 
iary  chamber  and  said  primary  fluid  system  for 
accommodating  variations  in  the  volume  of  fluid  in 
said  primary  fluid  system,  said  orifice  between  the 
primary  and  secondary  fluid  systems  being 
cooperable  therewith  to  isolate  dynamically  the  flu- 
id  in  the  secondary  system  from  fluid  in  the  pri- 
mary  fluid  system  at  predetermined  operating  fre- 
quencies  while  accommodating  said  variations  in 
the  volume  of  the  fluid  in  the  primary  fluid  system 
and  in  that  the  auxiliary  chamber  provides  said 
secondary  fluid  system  with  a  volume  stiffness 
which  is  lower  than  the  volume  stiffness  of  said 
primary  fluid  system. 

More  specifically,  the  present  invention  pro- 
vides  a  volume  compensated  fluid-filled  double 
pumper  type  mount  particularly  suited  for  attaching 
a  turbine  engine  to  a  wing  pylon  of  a  multi-engine 
aircraft.  The  mount  includes  a  frame  which  is  fas- 
tened  to  the  engine  and  a  movable  support  in  the 
frame  that  receives  a  forwardly  extending  stub 
shaft  on  the  wing  pylon.  A  pair  of  opposed  variable 
volume  working  fluid  chambers  are  provided  on 
upper  and  lower  sides  of  the  support  in  the  frame 
and  are  in  fluid  communication  with  one  another  via 
an  elongate  passageway  external  of  the  frame. 
Laminated  elastomeric  elements  resiliently  secure 
the  stub  shaft  support  in  the  frame  and  provide  the 
opposed  fluid  chambers.  The  fluid  chambers  co- 
operate  with  the  fluid  passage  therebetween  to 
define  a  primary  fluid  system  each  chamber  of 
which  has  a  predetermined  volume  stiffness.  Vol- 
ume  compensation  for  the  primary  fluid  system  is 
provided  by  an  auxiliary  chamber  which  is  divided 
internally  by  a  diaphragm  into  a  gas-filled  portion 
and  a  fluid-filled  portion  providing  a  secondary  fluid 
system  in  fluid  communication  with  the  primary 
fluid  system  via  an  orifice.  The  volume  stiffness  of 

the  secondary  fluid  system  is  lower  than  the  vol- 
ume  stiffness  of  either  chamber  of  the  primary  fluid 
system.  At  certain  operating  frequencies,  fluid  re- 
sistance  across  the  orifice  cooperates  with  the  res- 

5  onating  fluid  slug  contained  within  the  orifice  to 
isolate  dynamically  the  secondary  fluid  system 
from  the  primary  fluid  system  while  accommodat- 
ing  static  changes  in  the  volume  of  the  fluid  in  the 
primary  fluid  system  and  having  negligible  effect 

io  on  the  overall  stiffness  of  the  mount. 
The  foregoing  and  other  objects,  features  and 

advantages  of  the  present  invention  should  become 
apparent  from  the  following  description,  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 

is  which: 
FIG.  1  is  a  side  elevational  view  in  reduced 
scale  of  a  turbine  engine  mounted  to  a  pylon 
depending  from  an  aircraft  wing,  the  engine 
cowling  being  partially  broken  away  to  expose 

20  the  forward  engine  mount  which  embodies  the 
present  invention; 
FIG.  2  is  an  enlarged  longitudinal  sectional  view 
of  the  forward  engine  mount  illustrated  in  FIG.  1; 
and 

25  FIG.  3  is  a  transverse  sectional  view  taken  on 
line  3-3  of  FIG.  2. 

Referring  now  to  the  drawings,  FIG.  1  illustrates 
in  phantom  lines  the  wing  W  of  an  aircraft  extend- 
ing  laterally  outward  from  the  fuselage  thereof 

30  which  contains  the  passenger  cabin  (not  shown).  A 
pylon  P  depends  below  and  extends  forwardly  of 
the  leading  edge  of  the  wing  W  for  mounting 
thereto  an  engine  E,  such  as  a  high  bypass  tur- 
bofan  engine.  The  engine  E  is  secured  to  the  wing 

35  pylon  P  by  fore  and  aft  engine  mounting  bracket 
assemblies  Bf  and  Ba,  respectively.  The  present 
invention  relates  to  the  structure  of  the  forward 
mounting  bracket  assembly  Bf. 

In  the  conventional  turbine  engine  mounting 
40  arrangement,  a  stub  shaft  10  extends  forwardly 

from  a  beam  11  secured  to  the  underside  of  the 
wing  pylon  P.  The  engine  E  has  a  vertical  trans- 
verse  bulkhead  12  with  a  bore  receiving  a  bearing 
sleeve  13.  In  the  conventional  turbine  engine 

45  mount,  the  stub  shaft  10  is  slidably  received  within 
the  bore  of  the  sleeve  13,  thereby  permitting  the 
weight  of  the  forward  end  of  the  engine  E  to  be 
carried  by  the  stub  shaft  10  and  thereby  to  be 
transferred  to  the  wing  pylon  P.  Thrust  loads  are 

50  carried  by  conventional  thrust  links  (not  shown).  A 
stop  14  is  threaded  onto  the  forward  end  of  the 
stub  shaft  10  as  a  back-up  in  the  event  of  failure  of 
other  load  carrying  elements. 

In  the  conventional  forward  turbine  engine 
55  mount,  the  aforedescribed  metal-to-metal  bearing 

connection  provided  between  the  bulkhead  sleeve 
and  pylon  stub  shaft  provides  a  stiff  suspension 
system  that  prevents  unacceptable  whirl  and  flutter 

3 



5 EP  0  302  669  B1 6 

conditions  from  developing.  However,  the  stiff  bear- 
ing  connection  is  undesirable  because  it  permits 
excessive  60  Hertz  vibrations  to  be  transmitted  into 
the  aircraft  cabin,  thereby  generating  unacceptable 
vibration  and  noise  levels  therein.  While  a  soft 
bearing  connection  would  solve  the  noise  prob- 
lems,  it  could  create  whirl  and  flutter  problems. 

The  present  invention  solves  the  aforemen- 
tioned  problems  by  providing  a  so-called  double 
pumper  fluid  mount  between  the  wing  pylon  stub 
shaft  and  the  engine  bulkhead  bearing  sleeve.  The 
mount  provides  a  desirable  high  stiffness  over  a 
broad  low  frequency  range  (1  to  40  Hertz)  to  con- 
trol  whirl  and  flutter  vibrations  but  has  a  minimum 
stiffness  at  about  60  Hertz  to  minimize  sound  trans- 
mission  into  the  aircraft  cabin  via  the  wing  pylon  P. 
Moreover,  the  fluid  mount  of  the  present  invention 
operates  satisfactorily  even  when  installed  in  mod- 
ern  aircraft  that  undergo  significant  changes  in  am- 
bient  temperatures  with  altitude  by  accommodating 
the  resulting  variations  in  the  volume  of  the  fluid. 

To  this  end,  as  best  seen  in  FIG.  2,  the  fluid 
mount  of  the  present  invention  includes  a  frame  20 
which  surrounds  the  wing  pylon  stub  shaft  10  and 
which  is  fastened  to  the  engine  bulkhead  bearing 
sleeve  13  by  bolts  21,  22,  23  and  24.  The  bolts  21- 
24  pass  through  holes  provided  in  a  vertical  front 
frame  flange  25  that  engages  the  aft  surface  13a  of 
the  bearing  sleeve  13.  As  best  seen  in  FIG.  3,  the 
frame  20  has  a  pair  of  U-shaped  sidewalls  26  and 
27  which  extend  rearwardly  from  the  front  flange 
25  thereof  and  which  provide  recesses  26',  27', 
respectively  that  confront  one  another  horizontally 
on  diametrically  opposite  sides  of  the  pylon  stub 
shaft  10.  The  frame  20  also  has  a  pair  of  upper  and 
lower  walls  28  and  29  which  extend  rearwardly 
from  the  front  flange  25  integral  with  the  sidewalls 
26  and  27.  The  upper  and  lower  walls  28  and  29 
have  formed  therein  openings  28a  and  29a  at  the 
top  and  bottom  of  the  frame  20. 

To  movably  receive  the  stub  shaft  10  within  the 
frame  20,  a  support  member  30  is  provided.  As 
best  seen  in  FIG.  3,  the  support  member  30  in- 
cludes  a  bore  30a  which  slidably  receives  the  stub 
shaft  10  and  a  pair  of  horizontal  flanges  31  and  32 
which  extend  diametrically  laterally  outward  of  the 
bore  30a  into  the  opposed  sidewall  recesses  26' 
and  27'.  Each  sidewall,  such  as  the  left-hand 
sidewall  26,  has  an  upper  portion  26a  and  a  lower 
portion  26b  extending  laterally  inward  of  the  frame 
flange  25  in  spaced  confronting  relation  on  op- 
posite  sides  of  the  left-hand  flange  31  of  the  sup- 
port  member  30.  The  right-hand  sidewall  27  has 
similar  upper  and  lower  portions  27a  and  27b  ex- 
tending  likewise  with  respect  to  the  right-hand 
flange  32  of  the  support  member  30.  The  sidewalls 
26  and  27  have  vertical  portions  26c  and  27c, 
extending  across  the  ends  of  the  support  flanges 

31  and  32,  respectively. 
The  support  member  30  is  resiliently  movably 

secured  in  the  frame  20.  For  this  purpose,  a  pair  of 
laminated  elastomeric  elements  35  and  36  are  pro- 

5  vided  between  each  support  flange  and  its  asso- 
ciated  overlying  and  underlying  portions  of  the 
frame  sidewalls.  As  best  seen  in  FIG.  3,  a  portion 
35'  of  the  upper  laminated  elastomeric  element  35 
is  provided  in  the  left-hand  recess  26'  between  the 

io  topside  of  the  left  support  member  flange  31  and 
the  underside  of  the  upper  left  sidewall  portion  26a, 
and  a  portion  35"  of  the  laminated  elastomeric 
element  35  is  provided  in  the  right-hand  recess  27' 
between  the  topside  of  the  support  member  flange 

is  32  and  the  underside  of  the  right  sidewall  portion 
27a.  The  lower  laminated  elastomeric  element  36 
has  similar  portions  36',  36"  likewise  connecting  the 
left  and  right  hand  member  support  flanges  31  and 
32  in  the  frame  recesses  26'  and  27'. 

20  As  well  known  in  the  laminated  elastomeric 
bearing  art,  as  discussed  more  fully  in  the  hand- 
book  entitled  "High  Capacity  Laminate  Design" 
published  by  Lord  Corporation  of  Erie,  Pennsylva- 
nia,  the  disclosure  of  which  is  incorporated  by 

25  reference  herein,  each  laminated  elastomeric  ele- 
ment,  such  as  the  laminated  elastomeric  element 
35,  includes  a  series  of  alternating  layers  of  elastic 
and  inelastic,  or  non-extensible,  material,  such  as 
the  rubber  layers  35a,  35b,  bonded  to  metal  layers, 

30  or  shims,  35c,  35d,  35e  and  to  their  associated 
confronting  surfaces  of  the  sidewall  portions  26a 
and  26b  and  support  flange  31  of  the  left-hand 
portion  35'.  In  the  illustrated  embodiment,  the  rub- 
ber  and  metal  layers  of  the  upper  element  35  are 

35  integral  and  extend  up  and  over  the  support  mem- 
ber  30  at  spaced  fore  and  aft  axial  locations  37', 
37"  (FIG.  2)  to  form  the  upper  fluid  chamber  40. 
The  rubber  and  metal  layers  of  the  lower  element 
36  have  similar  portions  38',  38"  similarly  arranged 

40  to  form  the  lower  fluid  chamber  41  .  The  laminated 
elastomeric  elements  35  and  36  are  designed  pri- 
marily  to  carry  static  loads. 

To  provide  the  desired  variable  dynamic  stiff- 
ness,  the  upper  fluid  chamber  40  and  the  lower 

45  fluid  chamber  41  are  located  diametrically  opposite 
one  another  above  and  below  the  stub  shaft  sup- 
port  member  30  and  are  filled  with  a  relatively 
incompressible  fluid.  In  the  illustrated  embodiment, 
the  chambers  40  and  41  are  defined  by  the  rubber- 

so  lined  interior  surfaces  of  the  support  member  30, 
the  elastomeric  elements  35  and  36  and  the  upper 
and  lower  frame  walls  28  and  29.  An  upper  fitting 
42  has  a  shaped  wall  42a  that  closes  the  upper 
frame  wall  opening  28a  and  defines  the  upper  end 

55  of  the  upper  chamber  40,  and  a  similar  fitting  43 
closes  the  lower  frame  wall  opening  29a,  and  de- 
fines  the  lower  end  of  the  lower  chamber  41  .  Fluid 
communication  is  provided  between  the  upper 

4 
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chamber  40  and  the  lower  chamber  41  by  means 
of  an  elongate  flexible  hose,  or  tube,  45  connected 
at  its  upper  end  45a  to  the  upper  fitting  42  by  a 
releasable  coupling  47  and  connected  at  its  lower 
end  45b  to  the  lower  fitting  43  by  a  releasable 
coupling  48.  The  upper  and  lower  chambers  40 
and  41  and  the  passage  45  therebetween  form  a 
primary  fluid  system.  The  tube  45  provides  a  fluid 
passage  of  a  predetermined  length  and  diameter 
which  contains  a  fluid  slug  that  resonates  in  re- 
sponse  to  alternate  pressurization  of  the  fluid 
chambers  40  and  41  under  certain  dynamic  operat- 
ing  conditions.  In  the  present  instance,  the  mount 
is  designed  to  have  a  relatively  high  vertical  spring 
rate  in  the  1  to  40  Hertz  frequency  range  and  to 
have  a  lower  vertical  spring  rate  at  about  60  Hertz. 

In  the  embodiment  illustrated,  the  chambers  40 
and  41  form  a  fluid  cradle  on  diametrically  opposite 
sides  of  the  stub  shaft  support  member  30.  To  this 
end,  each  fluid  chamber,  such  as  the  upper  fluid 
chamber  40,  has  a  pair  of  downwardly  diverging 
leg  portions  40a,  40b,  and  the  lower  chamber  41 
has  a  like  pair  of  upwardly  diverging  leg  portions 
41a,  41b.  The  leg  portions  of  the  chambers  40  and 
41  extend  into  close  proximity  with  the  flanges  31 
and  32  of  the  stub  shaft  support  member  30  and 
thereby  partially  surround  the  upper  and  lower 
sides  of  the  stub  shaft  support  member  30.  The 
continuous  elastomeric  liners  40c  and  41c,  molded 
in  place  during  manufacture,  ensure  the  fluid  tight- 
ness  of  the  upper  and  lower  chambers  40  and  41  , 
respectively. 

When  the  stub  shaft  10  and  its  support  30  are 
displaced  downwardly  relative  to  the  frame  20,  fluid 
in  the  lower  chamber  41  is  pressurized  and  forced 
via  the  elongate  tube  45  into  the  upper  chamber 
40.  In  like  manner,  upward  displacement  of  the 
stub  shaft  10  and  its  support  30  pressurizes  the 
fluid  in  the  upper  chamber  40  and  forces  it  in  the 
reverse  direction  through  the  elongate  tube  45  into 
the  lower  chamber  41  .  Depending  on  the  frequency 
of  such  alternating  displacements,  the  fluid  slug 
contained  in  the  tube  45  oscillates  and  thereby 
varies  the  stiffness  of  the  mount.  For  a  more  com- 
plete  discussion  of  this  phenomenon  as  it  pertains 
to  fluid  mounts,  reference  is  made  to  an  article 
entitled  "Understanding  Hydraulic  Mounts  For  Im- 
proved  Vehicle  Noise,  Vibration  and  Ride  Qualities" 
by  Wallace  C.  Flower,  SAE  Technical  Paper  Series 
No.  850975,  May  1985,  the  disclosure  of  which  is 
incorporated  by  reference  herein. 

As  used  herein,  and  in  the  fluid  mount  art 
generally,  the  term  volume  stiffness  expresses  the 
relation  of  applied  pressure  (in  pounds  per  square 
inch)  to  the  volume  of  fluid  (in  cubic  inches)  dis- 
placed  either  from  or  into  a  chamber  of  variable 
volume  as  a  result  of  the  application  of  such  pres- 
sure.  In  the  present  invention,  the  mount  20  is 

designed  so  that  each  fluid  chamber  in  the  primary 
fluid  system  has  a  relatively  high  volume  stiffness, 
i.e.  in  excess  of  about  4.207  x  10+  M  Pa/m3  (100 
psi.  psi/in3).  The  length  of  the  fluid  passage  45, 

5  measured  between  the  locations  45',  45"  where  it 
opens  into  the  upper  and  lower  chambers  40  and 
41  ,  respectively,  and  the  cross-sectional  area  of  the 
passage  45,  is  selected  to  provide  a  minimum 
complex  dynamic  stiffness  at  about  60  Hertz.  Pref- 

io  erably,  in  the  illustrated  embodiment,  this  is 
achieved  by  providing  a  tube  45  having  a  ratio  of 
length  "L"  divided  by  cross-sectional  area  "a",  or 
L/a  ratio,  of  less  than  about  300  in  combination  with 
fluid  chambers  each  having  a  volume  stiffness  in 

is  excess  of  about  100  psi./in3.  An  advantage  of  the 
external  disposition  of  the  tube  45  and  couplings 
47  and  48  is  that  they  permit  the  L/a  ratio  to  be 
changed  readily  simply  by  disconnecting  the 
couplings  47  and  48,  removing  the  tube  45,  and 

20  replacing  it  with  a  tube  having  a  different  L/a  ratio. 
The  units  of  the  L/a  ratio  is  per  inch. 

The  upper  and  lower  chambers  40  and  41  and 
their  interconnecting  passageway  45  are  complete- 
ly  filled  with  an  incompressible  liquid,  such  as  a 

25  liquid  having  a  low  freezing  temperature  and  a  low 
vapor  pressure.  While  a  water-glycol  mixture  can 
be  used  in  some  applications,  preferably  a  silicone 
fluid,  such  as  Dow  Corning  200  (Trade  Mark).  (20 
centistoke)  manufactured  by  Dow  Corning  of  Mid- 

30  land,  Michigan  is  used  in  the  present  aircraft  en- 
gine  mount  because  it  has  a  higher  flame  point  (in 
excess  of  about  232  0  C  (450  0  F))  than  a  water- 
glycol  liquid  (below  about  116  °C  (240  °F)).  Sili- 
cone  fluid  has  a  disadvantage,  however,  in  that  it 

35  has  a  relatively  high  coefficient  of  thermal  expan- 
sion.  Thus,  depending  upon  the  ambient  tempera- 
ture  to  which  the  mount  20  is  subjected,  the  sili- 
cone  fluid  can  change  volume  significantly.  For 
instance,  an  increase  in  ambient  temperature  of  as 

40  little  as  0.55  0  C  (1  .0  0  F)  can  cause  the  fluid  in  the 
primary  fluid  system  40,  41  and  45  to  expand  and 
thereby  to  increase  its  pressure  by  about  34.5  x 
103  Pa  (5.0  psi).  A  decrease  in  ambient  tempera- 
ture  can  cause  similar  changes  in  primary  fluid 

45  system  pressures.  Depending  also  on  the  level  of 
absolute  pressure  in  the  primary  fluid  system,  and 
the  proclivity  of  certain  fluids  to  migrate  into  and 
out  of  the  elastomeric  material  forming  the  fluid- 
tight  chambers  40  and  41  ,  the  volume  of  the  fluid 

50  in  the  primary  fluid  system  can  either  decrease,  or 
increase,  respectively,  thereby  also  affecting  mount 
performance. 

The  present  invention  solves  the  aforemen- 
tioned  fluid  expansion  and  contraction  problems. 

55  To  this  end,  a  compensator  means  is  provided  for 
accommodating  the  aforementioned  changes  in 
volume  of  fluid  in  the  primary  fluid-system  but 
without  affecting  the  dynamic  operating  characteris- 

5 
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tics  of  the  primary  fluid  system.  In  the  present 
invention,  these  functions  are  performed  by  means 
of  an  auxiliary  chamber  50  which  provides  a  secon- 
dary  fluid  system  having  a  volume  stiffness  which 
is  significantly  lower  than  the  volume  stiffness  of 
either  fluid  chamber  in  the  primary  fluid  system. 

As  best  seen  in  FIG.  3,  the  auxiliary  fluid 
chamber  50  is  located  adjacent  to  the  upper  fluid 
chamber  40  and  includes  a  liquid-filled  portion  51 
which  overlies  the  upper  chamber  40  and  is  sepa- 
rated  therefrom  by  the  rigid  upper  chamber  wall 
42a.  The  liquid  within  the  liquid-filled  portion  51  of 
the  auxiliary  chamber  50  is  in  continuous  fluid 
communication  with  the  liquid  in  the  upper  cham- 
ber  40  through  an  orifice  52  extending  vertically 
through  the  chamber  wall  42a.  The  orifice  52  opens 
into  the  upper  chamber  40  at  a  location  remote 
from  the  opening  45'  of  the  tube  45  thereinto.  The 
portion  52a  of  the  orifice  52  confronting  the  liquid- 
filled  portion  51  of  the  auxiliary  chamber  50  is 
enlarged  to  facilitate  manufacture. 

A  movable  member,  in  the  present  instance  a 
flexible  diaphragm  53,  extends  horizontally  across 
the  auxiliary  chamber  50  and  partitions  the  same 
into  an  upper  gas-filled  portion  54  that  overlies  the 
liquid-filled  portion  51.  Gas  is  charged  into  the 
upper  gas-filled  portion  54  of  the  auxiliary  chamber 
50  through  a  valve  55. 

The  volume  stiffness  of  the  secondary  fluid 
system  in  the  auxiliary  chamber  50  is  determined 
primarily  by  the  pressure  and  volume  of  the  gas  in 
the  upper  portion  54  of  the  chamber  50.  Preferably, 
this  pressure  is  pre-set  so  that  the  volume  stiffness 
of  the  secondary  fluid  system  is  less  than  about 
one-tenth  the  volume  stiffness  of  either  fluid  cham- 
ber  in  the  primary  fluid  system.  The  liquid-filled 
portion  51  of  the  auxiliary  chamber  is  sized  to 
provide  a  secondary  fluid  system  volume  which  is 
about  20  percent  of  the  volume  of  the  primary  fluid 
system,  which  in  turn,  in  the  illustrated  embodiment 
is  about  one  cubic  inch.  For  one  typical  aircraft 
engine  mounting  application,  the  gas  is  pressurized 
before  installation  to  about  5.52  x  105  Pa  (80  psig). 

In  order  to  provide  a  frequency  responsive 
means  for  isolating  the  secondary  fluid  system 
from  the  primary  fluid  system  under  certain  operat- 
ing  conditions,  the  orifice  52  is  of  a  predetermined 
configuration.  Preferably,  the  natural  frequency  of 
the  secondary  fluid  system  is  determined  by  the 
following  formula:  f  =  VKV/If  wherein  Kv  is  the 
volume  stiffness  of  the  secondary  fluid  system 
(neglecting  the  diaphragm)  and  lf  is  the  fluid  inertia 
of  the  slug  of  fluid  contained  in  the  orifice  52.  The 
natural  frequency  of  the  orifice  fluid,  lf,  is  deter- 
mined  by  the  following  formula:  lf  =  pl/gA,  wherein 
p  is  the  density  of  the  fluid,  I  is  the  length  of  the 
orifice  52,  g  is  the  gravitational  acceleration  con- 
stant,  and  A  is  the  cross-sectional  area  of  the 

orifice  52. 
The  orifice  52  is  sized  such  that  the  secondary 

fluid  system  natural  frequency  is  below  that  of  the 
primary  fluid  system  and  such  that  there  is  a 

5  substantial  resistance  to  fluid  flow  through  the  ori- 
fice.  As  a  result,  during  operation  of  the  mount  at 
frequencies  above  about  10  Hertz,  the  fluid  slug  in 
the  orifice  52  resonates,  thereby  locking  out  the 
secondary  fluid  system  from  the  primary  fluid  sys- 

io  tern,  so  that  at  these  frequencies,  only  the  primary 
fluid  system  is  operatively  effective  in  the  mount 
20.  Also  because  the  inertia  of  the  fluid  in  the 
secondary  fluid  system  is  relatively  small,  and  the 
resistance  to  fluid  flow  through  the  orifice  is  large, 

is  the  effect  of  the  secondary  fluid  system  on  the 
overall  spring  rate  of  the  mount  is  negligible. 

From  the  foregoing,  it  should  be  apparent  that 
the  present  invention  now  provides  an  improved 
fluid  mount  which  is  particularly  suited  for  mounting 

20  engines  in  aircraft  because  it  solves  the  motion, 
nose  and  ambient  operation  problems  associated 
with  aircraft  engine  mounts. 

Claims 
25 

1.  A  fluid  mount  including  a  frame  (20)  adapted  to 
be  fastened  to  a  first  structure  (13),  means 
(35,36)  providing  in  said  frame  (20)  opposed 
separate  variable  volume  liquid-filled  working 

30  chambers  (40,41),  means  (30a)  located  be- 
tween  said  working  chambers  (40,41)  for  re- 
ceiving  a  second  structure  (10)  movable  rela- 
tive  to  the  frame  (20),  each  of  said  chambers 
(40,41)  having  a  movable  wall  portion  (30)  dis- 

35  placeable  in  response  to  movement  of  the  re- 
ceiving  means  (30a)  for  pressurizing  the  liquid 
contained  therein  and  passage  means  (45)  pro- 
viding  fluid  communication  between  said  work- 
ing  chambers  (40,41)  for  co-operating  there- 

40  with  to  define  a  primary  fluid  system  (40,41  ,45) 
having  predetermined  dynamic  characteristics 
characterised  in  that  the  primary  fluid  system 
(40,41,45)  has  a  predetermined  volume  stiff- 
ness  at  least  in  part  provided  by  the  movable 

45  wall,  in  that  the  mount  further  comprises  an 
auxiliary  chamber  (50)  containing  a  quantity  of 
liquid  and  defining  a  second  fluid  system  and 
an  orifice  (52)  for  providing  fluid  communica- 
tion  between  said  secondary  fluid  system  in 

50  said  auxiliary  chamber  (50)  and  said  primary 
fluid  system  (40,41,45)  for  accommodating 
variations  in  the  volume  of  fluid  in  said  primary 
fluid  system  (40,41,45),  said  orifice  (52)  be- 
tween  the  primary  and  secondary  fluid  sys- 

55  terns  being  cooperable  therewith  to  isolate  dy- 
namically  the  fluid  in  the  secondary  system 
from  fluid  in  the  primary  fluid  system  at  pre- 
determined  operating  frequencies  while  ac- 

6 
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commodating  said  variations  in  the  volume  of 
the  fluid  in  the  primary  fluid  system  (40,41  ,45) 
and  in  that  the  auxiliary  chamber  (50)  provides 
said  secondary  fluid  system  with  a  volume 
stiffness  which  is  lower  than  the  volume  stiff- 
ness  of  said  primary  fluid  system  (40,41  ,45). 

2.  A  fluid  mount  according  to  Claim  1,  wherein 
the  dynamic  isolation  means  comprises  a  slug 
of  fluid  confined  by  the  orifice  (52)  between 
said  primary  and  secondary  fluid  systems  and 
wherein  the  orifice  (52)  has  a  relatively  high 
resistance  to  fluid  flow  therebetween. 

3.  A  fluid  mount  according  to  Claim  2,  wherein 
said  slug  of  fluid  is  of  a  predetermined  con- 
figuration  for  resonating  at  a  predetermined 
frequency. 

4.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  the  volume  stiffness 
of  said  secondary  fluid  system  is  less  than 
about  one-tenth  the  volume  stiffness  of  each 
working  chamber  of  the  primary  fluid  system 
(40,41  ,45). 

5.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  the  volume  stiffness 
of  each  chamber  (40,41)  in  the  primary  fluid 
system  is  greater  than  about  4.207  x  10*  M 
Pa/m3  100  psi/in3). 

6.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  said  predetermined 
frequencies  are  greater  than  about  10  Hertz. 

7.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  said  passage  means 
(45)  includes  an  elongate  tube  (45)  connecting 
said  opposed  chambers  (40,41)  external  of 
said  frame  (20),  and  including  coupling  means 
(47,48)  releasably  connecting  said  tube  (45)  at 
opposite  ends  to  said  chambers  (40,41). 

8.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  said  auxiliary  cham- 
ber  (50)  is  located  adjacent  to  one  (40)  of  said 
opposed  chambers  (40,41)  and  is  separated 
therefrom  by  a  rigid  wall  (42)  carried  by  said 
frame  (20),  and  said  orifice  (52)  passes 
through  said  rigid  wall  (42)  to  provide  said  fluid 
communication  between  said  primary  and  sec- 
ondary  fluid  systems. 

9.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  including  a  movable  means 
(53)  dividing  said  auxiliary  chamber  (50)  into  a 
liquid-filled  portion  containing  said  secondary 

fluid  system  and  a  gas-filled  portion  (54)  in 
said  auxiliary  chamber  (50)  on  the  side  of  the 
movable  means  (53)  opposite  the  liquid-filled 
portion  thereof. 

5 
10.  A  fluid  mount  according  to  Claim  9,  including 

valve  means  (55)  providing  gas  communication 
to  said  gas-filled  portion  (54)  of  said  auxiliary 
chamber  (50)  for  charging  with  gas  at  a  pres- 

io  sure  level  which  determines  the  volume  stiff- 
ness  of  said  secondary  fluid  system. 

11.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  further  including  laminated 

is  elastomeric  elements  (35)  engaged  between 
said  frame  (20)  and  opposite  sides  of  said 
second  structure  receiving  means  (30a)  for  re- 
siliency  securing  said  second  structure  in  said 
frame  (20). 

20 
12.  A  fluid  mount  system  according  to  any  one  of 

Claims  1  to  10,  wherein  said  second  structure 
receiving  means  (30a)  includes  a  support 
member  (30)  having  a  pair  of  flanges  (31) 

25  extending  laterally  thereof,  and  further  includ- 
ing  a  pair  of  laminated  elastomeric  elements 
(35)  engaged  between  the  upper  and  lower 
sides  of  said  flanges  (31)  and  said  frame  (20) 
for  mounting  said  support  member  (10)  for 

30  resilient  movement  in  a  vertical  direction. 

13.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  said  liquid-filled 
chambers  (40,41)  each  have  portions  cradling 

35  said  second  structure  receiving  means  (30a). 

14.  A  fluid  mount  according  to  any  one  of  the 
preceding  claims,  wherein  said  auxiliary  cham- 
ber  (50)  overlies  an  upper  one  (40)  of  said 

40  working  fluid  chambers,  said  passage  means 
(45)  opens  laterally  into  said  upper  chamber 
(41),  and  said  orifice  (52)  extends  between 
said  auxiliary  (50)  and  upper  working  cham- 
bers  (40)  at  a  location  remote  from  where  said 

45  passage  means  (45)  opens  into  said  upper 
working  chamber  (40). 

15.  An  aircraft  including  an  engine  (E),  a  stub  shaft 
(10)  for  mounting  the  engine  (E)  to  part  of  the 

50  aircraft  and  a  fluid  mount  according  to  any  one 
of  the  preceding  claims  for  connecting  the  stub 
shaft  (10)  and  the  engine  (E)  wherein  the  frame 
(20)  is  secured  to  the  engine  (E)  and  the  stub 
shaft  (10)  constitutes  the  second  structure. 

55 
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Patentanspruche 

1.  Fluidbefestigung  mit  einem  Rahmen  (20),  der 
an  einer  ersten  Struktur  (13)  festlegbar  ist, 
Mittel  (35,  36),  die  im  Rahmen  (20)  gegenuber- 
liegende  getrennte,  flussigkeitsgefullte  Arbeits- 
kammern  (40,  41)  mit  variablem  Volumen 
schaffen,  zwischen  den  Arbeitskammern  (40, 
41)  angeordnete  Mittel  (30a)  zur  Aufnahme  ei- 
ner  zweiten  Struktur  (10),  die  relativ  zum  Rah- 
men  (20)  bewegbar  ist,  wobei  jede  Kammer 
(40,  41)  einen  bewegbaren  Wandbereich  (30) 
aufweist,  der  in  Reaktion  auf  die  Bewegung  der 
Aufnahmemittel  (30a)  zur  Druckbeaufschlagung 
der  darin  enthaltenen  Flussigkeit  verschiebbar 
ist,  und  Ubergangsmittel  (45)  zur  Schaffung 
einer  Fluidverbindung  zwischen  den  Arbeits- 
kammern  (40,  41),  urn  mit  diesen  zusammen- 
zuwirken,  urn  ein  Hauptfluidsystem  (40,  41,  45) 
mit  vorbestimmten  dynamischen  Charakteristi- 
ken  zu  bestimmen, 
dadurch  gekennzeichnet, 
dal3  das  Hauptfluidsystem  (40,  41,  45)  eine 
vorbestimmte  Volumensteifheit  aufweist,  die 
wenigstens  teilweise  durch  die  bewegbare 
Wand  geschaffen  ist,  dal3  die  Befestigung  fer- 
ner  eine  Hilfskammer  (50)  umfaBt,  die  eine 
Flussigkeitsmenge  enthalt  und  ein  zweites 
Fluidsystem  bestimmt  sowie  eine  Offnung  (52) 
zur  Schaffung  einer  Fluidverbindung  zwischen 
dem  Sekundarfluidsystem  in  der  Hilfskammer 
(50)  und  dem  Hauptfluidsystem  (40,  41,  45), 
urn  Volumenanderungen  des  Fluids  im  Haupt- 
fluidystem  (40,  41,  45)  zu  ermoglichen,  wobei 
die  Offnung  (52)  zwischen  den  Haupt-  und 
Sekundarfluidsystemen  mit  diesen  zusammen- 
wirkt,  urn  dynamisch  das  Fluid  im  Sekundarsy- 
stem  vom  Fluid  im  Hauptfluidsystem  bei  vor- 
bestimmten  Betriebsfrequenzen  zu  isolieren, 
wahrend  die  Volumenanderungen  des  Fluids 
im  Hauptfluidsystem  (40,  41,  45)  ermoglicht 
werden,  und  dal3  die  Hilfskammer  (50)  das 
Sekundarfluidsystem  mit  einer  Volumensteif- 
heit  versieht,  die  niedriger  ist  als  die  Volumen- 
steifheit  des  Hauptfluidsystems  (40,  41  ,  45). 

2.  Fluidbefestigung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  das  dynamische  Isola- 
tionsmittel  einen  Flussigkeitskorper  umfaBt,  der 
von  der  Offnung  (52)  zwischen  dem  Haupt- 
und  Sekundarfluidsystem  eingeschlossen  ist 
und  wobei  die  Offnung  (52)  einen  relativ  hohen 
Widerstand  fur  den  dazwischen  auftretenden 
Fluidstrom  aufweist. 

3.  Fluidbefestigung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dal3  der  Fluidkorper  eine  vor- 
bestimmte  Ausgestaltung  aufweist,  urn  bei  ei- 

ner  vorbestimmten  Frequenz  in  Resonanz  zu 
schwingen. 

4.  Fluidbefestigung  nach  einem  der  vorhergehen- 
5  den  Anspruche,  dadurch  gekennzeichnet,  dal3 

die  Volumensteifheit  des  Sekundarfluidsystems 
geringer  ist  als  etwa  ein  Zehntel  der  Volumen- 
steifheit  einer  jeden  Arbeitskammer  des  Haupt- 
fluidsystems  (40,  41  ,  45). 

10 
5.  Fluidbefestigung  nach  einem  der  vorhergehen- 

den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Volumensteifheit  einer  jeden  Kammer  (40, 
41)  im  Hauptfluidsystem  groBer  ist  als  etwa 

is  4,207  x  10*  MPa/m3  (100  psi/in3). 

6.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  vorbestimmten  Frequenzen  groBer  sind  als 

20  etwa  10  Hz. 

7.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Ubergangsmittel  (45)  ein  langliches  Rohr 

25  (45)  aufweisen,  das  die  gegenuberliegenden 
Kammern  (40,  41)  auBerhalb  des  Rahmens 
(20)  verbindet,  sowie  Kupplungsmittel  (47,  48), 
die  das  Rohr  (45)  an  gegenuberliegenden  En- 
den  mit  den  Kammern  (40,  41)  verbinden. 

30 
8.  Fluidbefestigung  nach  einem  der  vorhergehen- 

den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Hilfskammer  (50)  benachbart  zu  einer  (40) 
der  gegenuberliegenden  Kammern  (40,  41)  an- 

35  geordnet  und  von  dieser  durch  eine  starre, 
vom  Rahmen  (20)  getragenen  Wand  (42)  ge- 
trennt  ist,  und  dal3  die  Offnung  (52)  durch  die 
starre  Wand  (42)  hindurchgeht,  urn  die  Fluid- 
verbindung  zwischen  dem  Haupt-  und  Sekun- 

40  darfluidsystem  zu  schaffen. 

9.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
ein  bewegbares  Mittel  (53)  vorgesehen  ist,  das 

45  die  Hilfskammer  (50)  in  einen  das  Sekundar- 
fluidsystem  enthaltenden  Flussigkeitsbereich 
und  einen  gasgefullten  Bereich  (54)  in  der 
Hilfskammer  (50)  trennt,  der  auf  der  Seite  des 
bewegbaren  Mittels  (53)  gegenuber  dem  flus- 

50  sigkeitsgefullten  Bereich  angeordnet  ist. 

10.  Fluidbefestigung  nach  Anspruch  9,  dadurch 
gekennzeichnet,  dal3  Ventilmittel  (55)  zur 
Schaffung  einer  Gasverbindung  fur  den  gasge- 

55  fullten  Bereich  (54)  der  Hilfskammer  (50)  vor- 
gesehen  sind,  urn  eine  Beladung  mit  Gas  bei 
einem  Druckniveau  durchzufuhren,  das  die  Vo- 
lumensteifheit  des  Sekundarfluidsystems  be- 

8 
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stimmt. 

11.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
ferner  Laminatelastomerelemente  (35)  vorgese- 
hen  sind,  die  zwischen  dem  Rahmen  (20)  und 
gegenuberliegenden  Seiten  der  Aufnahmemit- 
tel  (30a)  der  zweiten  Struktur  in  Eingriff  sind, 
urn  die  zweite  Struktur  im  Rahmen  (20)  ela- 
stisch  zu  haltern. 

12.  Fluidbefestigungssystem  nach  einem  der  An- 
spruche  1  bis  10,  dadurch  gekennzeichnet, 
dal3  die  Aufnahmemittel  (30a)  der  zweiten 
Struktur  ein  Halteteil  (30)  mit  einem  Paar  Flan- 
sche  (31)  aufweist,  die  sich  seitlich  von  diesem 
erstrecken,  und  weiterhin  ein  Paar  Laminatela- 
stomerelemente  (35),  die  zwischen  den  oberen 
und  unteren  Seiten  der  Flansche  (31)  und  dem 
Rahmen  (20)  in  Eingriff  sind,  urn  das  Halteteil 
(10)  fur  eine  federnde  Bewegung  in  vertikaler 
Richtung  zu  befestigen. 

13.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  flussigkeitsgefullten  Kammern  (40,  41)  je- 
weils  Bereiche  aufweisen,  die  die  Aufnahme- 
mittel  (30a)  der  zweiten  Struktur  abstutzen. 

14.  Fluidbefestigung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Hilfskammer  (50)  oberhalb  einer  oberen 
(40)  der  Arbeitsfluidkammern  liegt,  dal3  das 
Ubergangsmittel  (45)  seitlich  in  die  obere  Kam- 
mer  (41)  mundet,  und  dal3  die  Offnung  (52) 
sich  zwischen  der  Hilfskammer  (50)  und  der 
oberen  Arbeitskammer  (40)  an  einer  Stelle  er- 
streckt,  die  von  der  Mundung  des  Ubergangs- 
mittels  (45)  in  die  obere  Arbeitskammer  ent- 
fernt  ist. 

15.  Flugzeug  mit  einem  Triebwerk  (E),  einem 
Schaftstummel  (10)  zur  Befestigung  des  Trieb- 
werks  (E)  an  einem  Teil  des  Flugzeugs  und 
einer  Fluidbefestigung  nach  einem  der  vorher- 
gehenden  Anspruche  zum  Verbinden  des 
Schaftstummels  (10)  und  des  Triebwerks  (E), 
wobei  der  Rahmen  (20)  am  Triebwerk  (E)  ge- 
haltert  ist  und  der  Schaftstummel  (10)  die 
zweite  Struktur  bildet. 

Revendicatlons 

1.  Monture  a  fluide  comprenant  un  bati  (20) 
adapte  pour  etre  fixe  a  une  premiere  structure 
(13),  des  moyens  (35,  36)  definissant  dans 
ledit  bati  (20)  des  chambres  actives  a  volume 
variable  remplies  de  liquide,  separees  et  oppo- 

sees  (40,  41),  des  moyens  (30a)  situes  entre 
lesdites  chambres  actives  (40,  41)  pour  rece- 
voir  une  seconde  structure  (10)  mobile  par 
rapport  au  bati  (20),  chacune  desdites  cham- 

5  bres  (40,  41)  possedant  une  partie  de  paroi 
mobile  (30)  apte  a  etre  deplacee  en  reponse  a 
un  deplacement  des  moyens  de  reception 
(30a)  pour  pressuriser  le  liquide  contenu  en 
elle  et  des  moyens  formant  passage  (45)  eta- 

io  blissant  une  communication  de  fluide  entre  les- 
dites  chambres  actives  (40,  41)  en  vue  de 
cooperer  avec  celles-ci  pour  definir  un  syste- 
me  de  fluide  primaire  (40,  41,  45)  dote  de 
caracteristiques  dynamiques  predetermines, 

is  caracterisee  en  ce  que  le  systeme  de  fluide 
primaire  (40,  41  ,  45)  possede  une  rigidite  volu- 
mique  predeterminee,  assuree  au  moins  en 
partie  par  la  paroi  mobile,  en  ce  que  la  montu- 
re  comporte,  en  outre,  une  chambre  auxiliaire 

20  (50)  qui  contient  une  certaine  quantite  de  liqui- 
de  et  definit  un  seconde  systeme  de  fluide,  et 
un  orifice  (52)  destine  a  etablir  une  communi- 
cation  de  fluide  entre  ledit  systeme  de  fluide 
secondaire  defini  dans  ladite  chambre  auxiliai- 

25  re  (50)  et  ledit  systeme  de  fluide  primaire  (40, 
41,  45)  pour  permettre  des  variations  du  volu- 
me  de  fluide  dans  ledit  systeme  de  fluide 
primaire  (40,  41,  45),  ledit  orifice  (52)  prevu 
entre  les  systemes  de  fluide  primaire  et  secon- 

30  daire  etant  apte  a  cooperer  avec  ceux-ci  pour 
isoler  dynamiquement  le  fluide  contenu  dans 
le  systeme  secondaire  vis-a-vis  du  fluide 
contenu  dans  le  systeme  de  fluide  primaire  a 
des  frequences  de  fonctionnement  predetermi- 

35  nees  tout  en  permettant  lesdites  variations  du 
volume  du  fluide  dans  le  systeme  de  fluide 
primaire  (40,  41  ,  45),  et  en  ce  que  la  chambre 
auxiliaire  (50)  forme  ledit  systeme  de  fluide 
secondaire  dote  d'une  rigidite  volumique  infe- 

40  rieure  a  la  rigidite  volumique  dudit  systeme  de 
fluide  primaire  (40,  41,  45). 

2.  Monture  a  fluide  selon  la  revendication  1  ,  dans 
laquelle  les  moyens  d'isolement  dynamique 

45  comprennent  un  bouchon  de  fluide  confine  par 
I'orifice  (52)  entre  lesdits  systemes  de  fluide 
primaire  et  secondaire,  et  dans  laquelle  I'orifice 
(52)  presente  une  resistance  relativement  ele- 
vee  a  un  ecoulement  de  fluide  entre  ceux-ci. 

50 
3.  Monture  a  fluide  selon  la  revendication  2,  dans 

laquelle  ledit  bouchon  de  fluide  a  une  configu- 
ration  predeterminee  pour  resonner  a  une  fre- 
quence  predeterminee. 

55 
4.  Monture  a  fluide  selon  I'une  quelconque  des 

revendications  precedentes,  dans  laquelle  la 
rigidite  volumique  dudit  systeme  de  fluide  se- 

9 
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condaire  est  inferieure  a  environ  un  dixieme  de 
la  rigidite  volumique  de  chacune  des  cham- 
bres  actives  du  systeme  de  fluide  primaire  (40, 
41  ,  45). 

5.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle  la 
rigidite  volumique  de  chacune  des  chambres 
(40,  41)  du  systeme  de  fluide  primaire  est 
superieure  a  environ  4,207  x  10+  M  Pa/m3  (100 
psi/in3). 

6.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle  les- 
dites  frequences  predetermines  sont  supe- 
rieures  a  environ  10  Hertz. 

7.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle  les- 
dits  moyens  formant  passage  (45)  compren- 
nent  un  tube  allonge  (45)  qui  relie  lesdites 
chambres  opposees  (40,  41)  a  I'exterieur  dudit 
bati  (20),  et  comporte  des  moyens  de  raccor- 
dement  (47,  48)  qui  raccordent  d'une  maniere 
detachable  ledit  tube  (45),  au  niveau  d'extremi- 
tes  opposees,  auxdites  chambres  (40,  41). 

8.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle  ladi- 
te  chambre  auxiliaire  (50)  est  situee  a  proximi- 
te  de  I'une  (40)  desdites  chambres  opposees 
(40,  41)  en  etant  separee  de  celle-ci  par  une 
paroi  rigide  (42)  portee  par  ledit  bati  (20),  et 
ledit  orifice  (52)  traverse  ladite  paroi  rigide  (42) 
pour  etablir  ladite  communication  de  fluide  en- 
tre  lesdits  systemes  de  fluide  primaire  et  se- 
condaire. 

9.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  comprenant  un 
moyen  mobile  (53)  qui  divise  ladite  chambre 
auxiliaire  (50)  en  une  partie  remplie  de  liquide 
contenant  ledit  systeme  de  fluide  secondaire 
et  une  partie  remplie  de  gaz  (54)  prevue  dans 
ladite  chambre  auxiliaire  (50)  du  cote  du 
moyen  mobile  (53),  oppose  a  la  partie  remplie 
de  liquide  de  celle-ci. 

10.  Monture  a  fluide  selon  la  revendication  9,  com- 
prenant  des  moyens  formant  soupape  (55)  qui 
etablissent  une  communication  de  gaz  vers 
ladite  partie  remplie  de  gaz  (54)  de  ladite 
chambre  auxiliaire  (50)  pour  la  charger  en  gaz 
a  un  niveau  de  pression  qui  determine  la  rigi- 
dite  volumique  dudit  systeme  de  fluide  secon- 
daire. 

11.  Monture  a  fluide  selon  I'une  quelconque  des 
revendications  precedentes,  comprenant,  en 
outre,  des  elements  en  elastomere  stratifie  (35) 
intercales  entre  ledit  bati  (20)  et  des  cotes 

5  opposes  desdits  moyens  de  reception  (30a)  de 
la  seconde  structure  pour  assujettir  elastique- 
ment  ladite  seconde  structure  dans  ledit  bati 
(20). 

io  12.  Systeme  de  monture  a  fluide  selon  I'une  quel- 
conque  des  revendications  1  a  10,  dans  lequel 
lesdits  moyens  de  reception  (30a)  de  la  secon- 
de  structure  comprennent  un  organe  de  sup- 
port  (30)  comportant  deux  rebords  (31)  qui 

is  s'etendent  lateralement  par  rapport  a  celui-ci, 
et  comportant,  en  outre,  deux  elements  en 
elastomere  stratifie  (35)  intercales  entre  les 
cotes  superieur  et  inferieur  desdits  rebords 
(31)  et  ledit  bati  (20)  pour  permettre  un  monta- 

20  ge  dudit  organe  de  support  (30)  en  vue  d'un 
deplacement  elastique  dans  une  direction  ver- 
ticale. 

13.  Monture  a  fluide  selon  I'une  quelconque  des 
25  revendications  precedentes,  dans  laquelle  les- 

dites  chambres  remplies  de  liquide  (40,  41) 
comportent  chacune  des  parties  qui  servent  de 
berceau  auxdits  moyens  de  reception  (30a)  de 
la  seconde  structure. 

30 
14.  Monture  a  fluide  selon  I'une  quelconque  des 

revendications  precedentes,  dans  laquelle  ladi- 
te  chambre  auxiliaire  (50)  recouvre  une  cham- 
bre  active  a  fluide  superieure  (40)  desdites 

35  chambres  actives  a  fluide,  lesdits  moyens  for- 
mant  passage  (45)  debouchent  lateralement 
dans  ladite  chambre  superieure  (40),  et  ledit 
orifice  (52)  s'etend  entre  ladite  chambre  auxi- 
liaire  (50)  et  ladite  chambre  active  superieure 

40  (40)  au  niveau  d'un  emplacement  eloigne  de 
I'endroit  ou  lesdits  moyens  formant  passage 
(45)  debouchent  dans  ladite  chambre  active 
superieure  (40). 

45  15.  Avion  comprenant  un  moteur  (E),  un  faux  arbre 
(10)  destine  a  permettre  un  montage  du  mo- 
teur  (E)  sur  une  partie  de  I'avion  et  une  montu- 
re  a  fluide  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  destinee  a  relier  le  faux 

50  arbre  (10)  et  le  moteur  (E),  dans  lequel  le  bati 
(20)  est  assujetti  au  moteur  (E)  et  le  faux  arbre 
(10)  constitue  la  seconde  structure. 

55 
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