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(57) ABSTRACT 

A liquid-encapsulated damper mount includes an outer 
member fixed to a vehicle body, and an inner member fixed 
to an upper end of a damper. The Outer member and the inner 
member are connected to each other by first, Second and 
third elastomer members. A first liquid chamber defined 
between the first and Second elastomer members communi 
cates with a Second liquid chamber defined between the 
Second and third elastomer members through a restriction. 
The restriction is defined in mating Surfaces of the inner 
member and a ring member which are made of a metal and 
hence, even if the Second elastomer member is deformed in 
any manner, the cross-sectional area of the restriction is not 
changed. Thus, when a load of a very low Speed is inputted 
from a road Surface, a Stable damping force can be generated 
in the liquid-encapsulated damper mount, thereby prevent 
ing the resonance of an unsprung portion to enhance the 
riding comfort during traveling of a vehicle on a flat road. 
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LIQUID- ENCAPSULATED DAMPER MOUNT 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a liquid-encapsu 
lated damper mount for Supporting, on a vehicle body, an 
upper end of a damper which Suspends a wheel of the 
vehicle. 

0003 2. Description of the Related Art 
0004 A liquid-encapsulated damper mount is already 
known from Japanese Utility Model Publication No. 
7-49098. FIG. 14 shows the structure of the above known 
liquid-encapsulated damper mount. An inner member or 
shell 01 fixed to an upper end of a damper (not shown) and 
an outer member or shell 02 fixed to a vehicle body (not 
shown), are connected to each other by a first elastomer 
member 03 and a second elastomer member 04, thereby 
defining a liquid chamber 05 having a non-compressible 
liquid encapsulated therein, between the first and Second 
elastomer members 03 and 04. A partition member 06 is 
disposed within the liquid chamber 05, and the liquid 
chamber 05 is divided into an upper chamber portion 08 and 
a lower chamber portion 09 through a restriction 07 defined 
between an outer peripheral Surface of the partition member 
06 and an inner peripheral Surface of the first elastomer 
member 03. 

0005) When the inner member 01 and the outer member 
02 are moved relative to each other by a load transmitted 
from the wheel via the damper to the liquid-encapsulated 
damper mount to deform the first and Second elastomer 
members 03 and 04, the volumes of the upper and lower 
chamber portions 08 and 09 are alternately increased and 
decreased, whereby the liquid is reciprocally moved through 
the restriction 07. In this case, the dynamic Spring constant 
at middle and higher frequency ranges can be reduced by the 
liquid column resonance effect generated in the restriction to 
contribute to a reduction in load noise. 

0006 When a load at a very low speed (e.g., 0.03 m/sec 
or less) is inputted from the wheel to the damper during 
traveling of the vehicle on a relatively flat paved road 
Surface, the friction between a piston and a cylinder of the 
damper is unstable under the influence of the individual 
differences in oil Seals or a change in oil Seal with the 
passage of time, thereby resulting in a problem in that 
Sufficient damping is not obtained in a hydraulic valve of the 
damper, and an unsprung portion of the vehicle Suspension 
causes a resonance which degrades the riding comfort. In 
other words, if the friction component of the damper has a 
large value in FIG. 15 which is a model diagram of the 
Vibration System including the damper and the liquid-en 
capsulated damper mount in combination, when the load of 
the very low speed is inputted, a damping component (a dash 
pot component) caused by the passage of working oil 
through the hydraulic valve of the damper can not be 
generated in a normal fashion, thereby providing a degra 
dation in riding comfort. 
0007. It is conceived that when the load of the very low 
Speed is inputted, a damping force is generated by the 
liquid-encapsulated damper mount rather than by the 
damper. For this purpose, the cross-sectional area of the 
restriction of the liquid-encapsulated damper mount may be 
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Set at a Sufficient Small value, and a damping component 
may be generated when the liquid flows through the restric 
tion. 

0008 However, the prior art liquid-encapsulated damper 
mount shown in FIG. 14 Suffers from the following problem: 
The restriction 07 is defined by the clearance between the 
outer peripheral surface of the partition member 06 and the 
inner peripheral surface of the first elastomer member 03, 
and when a load from the damper is inputted in an oblique 
direction, the contact between the outer peripheral Surface of 
the partition member 06 and the inner peripheral surface of 
the first elastomer member 03 must be avoided. For this 
reason, it is difficult to decrease the cross-sectional area of 
the restriction 07. 

SUMMARY OF THE INVENTION 

0009. Accordingly, it is an object of the present invention 
to ensure that when a load of a very low Speed is inputted 
from a road Surface, a Sufficient damping force is generated 
in the liquid-encapsulated damper mount, thereby enhancing 
the riding comfort during traveling of the vehicle on a flat 
road. 

0010. To achieve the above object, according to a first 
aspect and feature of the present invention, there is provided 
a liquid-encapsulated damper mount comprising an outer 
member fixed to a vehicle body, an inner member fixed to an 
upper end of a damper which Suspends a wheel of a vehicle, 
an elastomer member connecting the inner member and the 
outer member for Supporting the upper end of the damper on 
the vehicle body. A first liquid chamber and a Second liquid 
chamber are defined within the elastomer, to communicate 
with each other through a restriction, the restriction being 
defined to penetrate one of an inside of a rigid member and 
an inside of the elastomer member. 

0011. With the above arrangement, the restriction inter 
connecting the first and Second liquid chambers defined 
within the elastomer member of the liquid-encapsulated 
damper mount, is defined to penetrate the inside of the rigid 
member or the inside of the elastomer member. Therefore, 
even if the cross-sectional area of the restriction is Set at a 
Sufficiently Small value, So that a damping force correspond 
ing to the inputting of a load of a very low speed is 
generated, the cross-sectional area of the restriction can be 
prevented from being changed by the load, whereby a stable 
damping force is generated to enhance the riding comfort 
during traveling of the vehicle on a flat road. 
0012. The rigid member is, for example, a member 
formed from a metal or a hard Synthetic resin, i.e., may be 
any material, if the material is not deformed by inputting of 
a load. 

0013. According to a second aspect and feature of the 
present invention, the rigid member comprises the inner 
member and a ring member which is fitted over an outer 
periphery of the inner member and connected to an inner 
periphery of the elastomer member. The restriction is 
defined in abutting faces of the inner member and the ring 
member. 

0014 With the above arrangement, the restriction is 
defined in the abutting faces of the inner member and the 
ring member. Therefore, the restriction can be easily formed 
by the Step of only defining a groove in at least one of the 
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inner member and the ring member and moreover, a special 
member for defining the restriction is nor required, leading 
to a reduction in number of parts. 
0.015 According to a third aspect and feature of the 
present invention, a System loSS factor is Set, Such that the 
loSS factor has a peak value when the frequency of vibration 
inputted from the wheel is in the vicinity of the natural 
frequency of an unsprung portion of a Suspension. 

0016. With the above arrangement, when the frequency 
of vibration inputted from the wheel becomes a value in the 
vicinity of the natural frequency of the unsprung portion of 
the Suspension, the value of the loSS factor is peaked to 
generate a larger damping and hence, the resonance of the 
Suspension can be prevented, to thereby enhance the riding 
comfort. 

0.017. The term “loss factor tan 8” is defined as a tangent 
of a loSS angle between the StreSS and the Strain of a System 
which is being forcibly vibrated. The vicinity of the natural 
frequency of the unsprung portion of the Suspension is 
defined to indicate a range of 0.7 fo to 1.4 fo, wherein fo 
represents the natural frequency. 

0.018. According to a fourth aspect and feature of the 
present invention, a stopper for limiting the maximum 
relative displacement of the outer member and the inner 
member is formed integrally with the elastomer member. 
0.019 With the above arrangement, since the stopper for 
limiting the maximum relative displacement of the outer 
member and the inner member is formed integrally with the 
elastomer member, the number of parts can be reduced, as 
compared with the case where the Stopper is provided 
Separately from the elastomer member. 

0020. The above and other objects, features and advan 
tages of the invention will become apparent from the fol 
lowing description of the preferred embodiments taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIGS. 1 to 6 show a first embodiment of the present 
invention. 

0022 FIG. 1 is a perspective view of a rear suspension 
of a vehicle. 

0023 FIG. 2 is an enlarged cross-sectional view taken 
along a line 2-2 in FIG. 1. 

0024 FIG. 3 is a cross-sectional view taken along a line 
3-3 in FG, 2. 

0.025 FIG. 4 is a model diagram of the vibration system 
of a damper including a liquid-encapsulated damper mount. 

0.026 FIG. 5 is a model diagram of the vibration system 
of the liquid-encapsulated damper mount. 

0.027 FIG. 6 is a graph showing the relationship between 
the input frequency and the loSS factor for the liquid 
encapsulated damper mount. 

0028 FIG. 7 is a vertical cross-sectional view of a 
liquid-encapsulated damper mount according to a Second 
embodiment of the present invention. 
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0029 FIG. 8 is a vertical cross-sectional view of a 
liquid-encapsulated damper mount according to a third 
embodiment of the present invention. 
0030 FIG. 9 is a vertical cross-sectional view of a 
liquid-encapsulated damper mount according to a fourth 
embodiment of the present invention. 
0031 FIG. 10 is a vertical cross-sectional view of a 
liquid-encapsulated damper mount according to a fifth 
embodiment of the present invention. 
0032 FIG. 11 is a model diagram of the vibration system 
of each of the liquid-encapsulated damper mounts according 
to the second, third, fourth and fifth embodiments. 

0033 FIG. 12 is a vertical cross-sectional view of a 
liquid-encapsulated damper mount according to a sixth 
embodiment of the present invention. 
0034 FIG. 13 is a model diagram of a vibration system 
of the liquid-encapsulated damper mount according to the 
sixth embodiment. 

0035 FIG. 14 is a vertical cross-sectional view of vibra 
tion Systems of a conventional damper and a conventional 
damper mount. 
0036 FIG. 15 is a model diagram of the vibration system 
of the prior art liquid-encapsulated damper mount shown in 
FIG. 14. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0037. A first embodiment of the present invention will 
now be described with reference to FIGS. 1 to 6. 

0038 FIG. 1 shows a suspension for a left rear wheel of 
a vehicle. Aknuckle 1 rotatably Supporting a wheel which is 
not shown, is connected to a vehicle body by a radial rod 2 
extending forwards and also by an upper arm3, a front lower 
arm 4 and a rear lower arm 5, which extend laterally. The 
vertical movement of the knuckle 1 is buffered by a damper 
7 integrally provided with a damper spring 6. The well 
known damper 7 is adapted to generate a flow of a liquid by 
a cylinder and a piston which are moved relative to each 
other in response to the vertical movement of the knuckle 1, 
and to generate a damping force by the resistance force when 
the liquid passes through a hydraulic valve having a restric 
tion. The damper 7 is Supported at its upper end on the 
vehicle through a liquid-encapsulated damper mount 8. 
0039 The structure of the liquid-encapsulated damper 
mount 8 will be described below with reference to FIGS. 2 
and 3. 

0040. The liquid-encapsulated damper mount 8 includes 
an Outer member 11 formed from a metal plate by pressing, 
and an pipe-shaped inner member 12 coaxially disposed 
within the outer member 11. The outer member 11 and the 
inner member 12 are connected to each other by a first 
elastomeric member 13, a Second elastomeric member 14 
and a third elastomeric member 15, all of which are made of 
rubber or other similar material. 

0041. The outer member 11 includes a peripheral wall 16 
Surrounding an outer periphery of the inner member 12, and 
a flange portion 17 extending radially outwards from the 
peripheral wall 16. The outer member 11 is fastened by three 
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bolts 18 embedded in the flange portion 17 which pass 
through the vehicle body 19 and by nuts 20. The damper 
Spring 6 is Supported at its upper end on a lower Surface of 
the flange portion 17 through a Spring Seat 21. A mounting 
shaft 23 extending upwards from an upper end face of a 
cylindrical damper body 22, passes through the inner mem 
ber 12 and a disk-shaped Stopper plate 24 and is fastened by 
a nut 25 threadedly engaged with external threads formed at 
an upper end of the mounting Shaft 23. 
0.042 Inner and outer peripheral Surfaces of the first 
elastomer member 13 are adhered by Vulcanization to an 
outer peripheral Surface of the inner member 12 and an inner 
peripheral Surface of the outer member 11, respectively, with 
a lower Surface of the first elastomer member 13 abutting 
against the upper end face of the damper body 22. The 
Second elastomer member 14 located above the first elas 
tomer member 13, includes ring members 26 and 27 adhered 
by Vulcanization to its inner and outer peripheral Surfaces, 
respectively. The ring member 26 is fixed to the outer 
peripheral Surface of the inner member 12 by press-fitting, 
and the ring member 27 is fixed to the inner peripheral 
surface of the outer member 11 by press-fitting. The third 
elastomer member 15 comprises a diaphragm located above 
the second elastomer member 14 having ring members 28 
and 29 adhered to its inner and outer peripheral Surfaces by 
Vulcanization. The ring member 28 is fixed to the outer 
peripheral Surface of the inner member 12 by press-fitting, 
and the ring member 29 is fixed to the upper end of the 
peripheral wall 16 of the outer member 11 by caulking. A 
stopper member 30 of rubber, is fixed to a peripheral edge 
of a lower Surface of the Stopper plate 24 by Vulcanization, 
and abuts against an upper Surface of the ring member 29 of 
the third elastomer member 15. 

0043. Thus, a first liquid chamber 31 is defined between 
an upper Surface of the first elastomer member 13 and a 
lower Surface of the Second elastomer member 14, and a 
Second liquid chamber 32 is defined between an upper 
Surface of the Second elastomer member 14 and a lower 
surface of the third elastomer member 15. A non-compress 
ible liquid Such as ethylene glycol and a Viscous Silicone oil 
is encapsulated in each of the first and Second liquid cham 
bers 31 and 32. Four grooves are axially defined at distances 
of 90 in the inner peripheral surface of the ring member 
26 of the second elastomer member 14, and the first and 
second liquid chambers 31 and 32 communicate with 
each other by four restrictions 33 defined by the grooves 
and the outer peripheral surface of the inner member 12. 
A notch 30, is defined in the stopper 30 abutting against 
the upper surface of the ring member 29 of the third 
elastomer member 15 in order to permit a space defined 
between the upper surface of the third elastomer mem 
ber 15 and the lower surface of the stopper plate 24 to be 
put into communication with the outside air. 
0044 AS can be seen by reference to the structural view 
in FIG. 2 and the model diagram in FIG. 5 in combination, 
when vibration is inputted from a road surface to the wheel 
with the traveling of the vehicle, it is transmitted via the 
damper 7 to the liquid-encapsulated damper mount 8. A 
relative displacement is caused between the Outer member 
11 connected to the vehicle body 19 and the inner member 
12 connected to the damper 7, thereby deforming the first 
and second elastomer members 13 and 14 connected to the 
outer and inner members 11 and 12. At this time, the 

Jun. 27, 2002 

effective liquid-discharge area S of the first elastomer 
member 13 is set larger than the effective liquid-discharge 
area S. of the Second elastomer member 14 and hence, for 
example, when the inner member 12 is moved upwards 
relative to the outer member 11, the volume of the first liquid 
chamber 31 is reduced, whereby the liquid forced out of the 
first chamber 31 flows through the restrictions 33 into the 
Second liquid chamber 32, causing the Volume of the Second 
liquid chamber 32 to be increased by the upward deforma 
tion of the third elastomer member 15 comprising the 
diaphragm. On the other hand, when the inner member 12 is 
moved downwards relative to the outer member 11, the 
Volume of the first liquid chamber 31 is increased, resulting 
in a decreased pressure in the first liquid chamber 31 and 
hence, the liquid in the second liquid chamber 32 flows 
through the restrictions 33 into the first liquid chamber 31, 
whereby the third elastomer member 15 comprising the 
diaphragm, is deformed downwards with a reduction in 
volume of the second liquid chamber 32. 
0045 When the first and second elastomer members 13 
and 14 forcing out the liquid are replaced by pistons having 
the same discharge amount of liquid as those of the first and 
Second elastomer members 13 and 14, the term “effective 
liquid-discharge area S, S' corresponds to the croSSSec 
tional area of each of these pistons. 
0046. In this case, the dynamic spring constant of the first 
elastomer member 13 is represented by a Sum of a Static 
Spring constant component K and an expanded spring 
constant component AK, and the dynamic Spring constant 
of the Second elastomer member 14 is represented by a Sum 
of a Static Spring constant component K and an expanded 
Spring constant component A.K. The Static Spring constant 
components K and K correspond to Static spring constants 
of the first and second elastomer members 13 and 14, 
respectively, in a State in which the liquid has been with 
drawn from the liquid-encapsulated damper mount 8. The 
expanded Spring constant components AK and AK cor 
respond to Spring constants corresponding to the deforma 
tion of the first and second elastomer members 13 and 14 
with movement of the liquid filled in the liquid-encapsulated 
damper mount 8. The characters A and A are constants 
depending upon the shape of the first and Second elastomer 
members 13 and 14, respectively. 
0047. When the first and second elastomer members 13 
and 14 are deformed due to the vibration inputted from the 
damper 7 to the liquid-encapsulated damper mount 8 in the 
above manner, a damping force is generated by the liquid 
column resonance phenomenon of the liquid in the restric 
tions 33. FIG. 6 shows the characteristic of a loss factor tan 
6 with respect to the frequency of the vibration inputted to 
the liquid-encapsulated damper mount 8. The System loSS 
factor tan Ö is the tangent of a loSS angle 8 between the StreSS 
and the Strain, and is a parameter which is a gauge of 
damping of a System which is forcibly vibrated. AS apparent 
from FIG. 6, the liquid-encapsulated damper mount 8 of the 
present embodiment is tuned, So that the maximum value of 
the loSS factor tan 8 has a peak value at an input frequency 
in a range of 13 Hz to 15 Hz, i.e., in the vicinity of a natural 
frequency of a lower Spring portion of the Suspension. The 
vicinity of the natural frequency indicates a range of 0.7f to 
1.4f, wherein fo represents the natural frequency. 
0048. Therefore, when a load of a very low speed is 
inputted to the damper 7 during traveling of the vehicle on 
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a relatively flat paved road Surface, a Sufficient damping 
force can be generated at the liquid-encapsulated damper 
mount 8, even if a Sufficient damping is not obtained at the 
hydraulic valve of the damper 7 for the above-described 
reason, thereby preventing the resonance of the lower Spring 
portion of the Suspension to enhance the riding comfort. 
0049. To ensure that the peak value of the loss factor tan 
6 of the liquid-encapsulated damper mount 8 is provided at 
an input frequency in a range of 13 Hz to 15 Hz, it is required 
that the cross-sectional area of the restriction 33 is Set to a 
Small value and stabilized. If the restriction is defined in an 
elastomer member as described with reference to FIG. 14, 
the cross-sectional area of the restriction is changed when a 
load in an oblique direction is inputted from the damper to 
the liquid-encapsulated damper mount. For this reason, the 
restriction of a Small croSS-Sectional area cannot be ensured 
in a Stabilized State. According to the embodiment of the 
present invention, however, the restrictions 33 are defined in 
abutment faces of the inner member 12 and the ring member 
26, made of a metal, and therefore, the croSS-Sectional areas 
of the restrictions 33 can be maintained constant, irrespec 
tive of the direction of inputting of the load and the defor 
mation of the first and second elastomer members 13 and 14, 
and a Sufficient damping force can be generated in the 
vicinity of the resonance frequency of an unsprung portion 
of the Suspension. 
0050 A second embodiment of the present invention will 
now be described with reference to FIGS. 7 and 11. 

0051 AS can be seen from the comparison with the first 
embodiment described with reference to FIG. 2, the second 
embodiment includes a metal plate 41 fixed at it outer 
periphery to two ring members 28 and 29. A second annular 
restriction 42 is defined between an inner periphery of the 
metal plate 41 and the third elastomer member 15. A second 
liquid chamber 32 is defined between the metal plate 41 and 
the second elastomer member 14 below the second restric 
tion 42, and a third liquid chamber 43 is defined between the 
metal plate 41 and the third elastomer member 15 above the 
Second restriction 42. 

0.052 A third embodiment of the present invention will 
now be described with reference to FIGS. 8 and 11. 

0053. The third embodiment includes a fourth elastomer 
member 44 comprising a third elastomer member 15 similar 
to that in the second embodiment described with reference 
to FIG. 7 and a stopper 30, which are formed integrally with 
each other. The stopper 30 of the fourth elastomer member 
44 is fixed to the stopper plate 24 and the ring member 29 
by Vulcanization and adhering, and the third elastomer 
member 15 comprising the diaphragm is fixed to the ring 
member 28 by Vulcanization and adhering. Even in the third 
embodiment, the second and third liquid chambers 32 and 43 
defined below and above the metal plate 41 communicate 
with each other through the Second annular restriction 42. 
By forming the third elastomer member 15 and the stopper 
integrally with each other in the above manner, a reduction 
in number of parts or components can be provided. 

0054) A fourth embodiment of the present invention will 
now be described with reference to FIGS. 9 and 11. 

0055. In the fourth embodiment, the metal plate 41 is 
omitted from the third embodiment described with reference 
to FIG. 8, and an area Sandwiched between the lower second 
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liquid chamber 32 and the upper third liquid chamber 43 
(i.e., an area enclosed by a dashed line in FIG. 9) functions 
as a Second restriction 42. 

0056. A fifth embodiment of the present invention will 
now be described with reference to FIGS. 10 and 11. 

0057. As can be seen from the comparison with the first 
embodiment described with reference to FIG. 2, the fifth 
embodiment includes a fifth elastomer member 47, and ring 
members 45 and 46, fixed to inner and outer peripheries of 
the fifth elastomer member 47 by Vulcanization and adher 
ing. The fifth elastomer member 47 is fixed to an upper 
portion of the Second elastomer member 14 by preSS-fitting 
the ring members 45 and 46 into the inner and outer 
members 12 and 11, respectively. A plurality of Second 
restrictions 42 are defined in the fifth elastomer member 47, 
and the second liquid chamber 32 below the fifth elastomer 
member 47 and the third liquid chamber 43 above the fifth 
elastomer member 47 communicate with each other through 
the Second restrictions 42. 

0.058 With the above-described second, third, fourth and 
fifth embodiments, the restrictions 33 generate a damping 
force similar to that in the first embodiment, whereby the 
resonance of an unsprung portion of the Suspension can be 
prevented to enhance the riding comfort, and also the noise 
in a load noise range (a range of input frequency of 200 Hz 
to 500 Hz) and a drumming range (a range of input fre 
quency of 40 Hz to 80 Hz) can be reduced. 
0059 More specifically, when the vibration inputted from 
a road Surface to a wheel as the vehicle travels, is transmitted 
via the damper 7 to the liquid-encapsulated damper mount 8, 
the first elastomer member 13 connected to the outer and 
inner members 11 and 12 of the liquid-encapsulated damper 
mount 8 is deformed, thereby causing the liquid to flow 
between the first and second liquid chambers 31 and 32 and 
the third liquid chamber 43 which are connected to each 
other through the Second restriction 42. At this time, because 
the liquid column resonance frequency of the liquid in the 
second restriction 42 is set in the load noise range of 200 Hz 
to 500 Hz and the drumming range of 40 Hz to 80 Hz, the 
dynamic Spring constant of the liquid-encapsulated damper 
mount 8 in Such range can be reduced to reduce the load 
OSC. 

0060 Especially, with the second, third and fourth 
embodiments (see FIGS. 7 to 9), the second restriction 42 is 
defined around the inner periphery of the metal plate 41 (in 
the Second and third embodiments), or around the inner 
periphery of the fourth elastomer member 44 (in the fourth 
embodiment) and hence, when the total cross-sectional area 
of the Second restriction 42 is uniform, the radial clearance 
of the Second restriction 42 can be increased, as compared 
with a case where the Second restriction 42 is defined around 
the outer periphery of the metal plate 41 or around the outer 
periphery of the fourth elastomer member 44. As a result, 
when a load in an oblique direction is inputted from the 
damper 7, the elimination of the clearance can be prevented 
to avoid a Sudden change in total croSS-Sectional area of the 
Second restriction 42. 

0061. With the fifth embodiment (see FIG. 10), the 
Second restrictions 42 are defined through a radially inter 
mediate portion of the fifth elastomer member 47 and hence, 
even when a load in an oblique direction is inputted from the 
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damper 7, the crushing of the Second restrictions 42 can be 
Suppressed to the minimum to maintain the total croSS 
Sectional area Substantially constant. 
0062) A sixth embodiment of the present invention will 
now be described with reference to FIGS. 12 and 13. 

0.063. The sixth embodiment is an improvement of the 
fifth embodiment shown in FIG. 10. Specifically, the second 
restriction 42 in the fifth embodiment is defined through the 
fifth elastomer member 47, whereas a second restriction in 
the Sixth embodiment is defined through a thicker ring 
member 45 which is a rigid member and hence, the change 
in the cross-sectional area of the Second restriction 42 can be 
reliably prevented. In addition, the third elastomer member 
15 in the fifth embodiment is formed of the diaphragm, 
whereas the Sixth embodiment includes a sixth elastomer 
member 48 far thicker than the diaphragm. As a result, the 
change in pressure of the liquid in the third liquid chamber 
43 relative to the inputting of the vibration in the load noise 
range can be enhanced, and the liquid column resonance 
effect by the Second restriction can be further enhanced. 
0064. The restrictions 33 are defined by the grooves 
formed around the inner periphery of the ring member 26 in 
the disclosed embodiments, but they may be, of course, 
defined by grooves formed around the outer periphery of the 
inner member 12, or by grooves formed in both the ring 
member 26 and the inner member 12. They may also be 
defined within any other rigid member. 
0065. In place of defining the restrictions 33 such that 
they extend through the rigid member, the restrictions 33 
may be defined to extend Vertically through the Second 
elastomer member 14, partitioning the first and Second 
liquid chambers 31 and 32 from each other. In this case, even 
if the second elastomer member 14 is deformed by inputting 
of a load, the change in cross-sectional area of the restric 
tions 33 defined to extend through the second elastomer 
member 14 is Smaller, and the restrictions 33 cannot be 
crushed completely. Hence, an operational effect Similar to 
that provided by the restrictions 33 in each of the disclosed 
embodiments can be achieved. 

0.066 Although the embodiments of the present invention 
have been described in detail, it will be understood that the 
present invention is not limited to the above-described 
embodiments, and various modifications in design may be 
made without departing from the Spirit and Scope of the 
present invention defined in claims. 

1. A liquid-encapsulated damper mount comprising an 
outer member fixed to a vehicle body, an inner member fixed 
to an upper end of a damper for Suspending a wheel of the 
vehicle, an elastomer member connecting Said inner member 
and Said outer member for Supporting the upper end of Said 
damper on Said vehicle body, a first liquid chamber and a 
Second liquid chamber defined within Said elastomer mem 
ber and a rigid member having a restriction therein for 
providing communication between Said first and Second 
liquid chambers, wherein Said restriction is defined to pen 
etrate one of an inside of Said rigid member and an inside of 
Said elastomer member. 

2. A liquid-encapsulated damper mount according to 
claim 1, wherein Said rigid member comprises Said inner 
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member and a ring member positioned over the outer 
periphery of Said inner member wherein Said ring member is 
connected to the inner periphery of Said elastomer member, 
and wherein Said restriction is defined by the abutting 
Surfaces of Said inner member and Said ring member. 

3. A liquid-encapsulated damper mount according to 
claim 1 or 2, wherein a System loSS factor is Set, Such that the 
loSS factor has a peak value when the frequency of vibration 
inputted from the wheel is in the vicinity of the natural 
frequency of an unsprung portion of a Suspension. 

4. A liquid-encapsulated damper mount according to 
claim 2, further including a stopper, contacting Said outer 
member, for limiting the maximum relative displacement of 
Said outer member and Said inner member. 

5. A liquid-encapsulated damper mount according to 
claim 2, wherein Said elastomer member comprises a first 
elastomer member, a Second elastomer member, and a third 
elastomer member, wherein Said first liquid chamber is 
formed between Said first and Second elastomer members 
and Said Second liquid chamber is located between Said 
Second and third elastomer members. 

6. A liquid-encapsulated damper mount according to 
claim 5, wherein Said third elastomer member is a dia 
phragm. 

7. A liquid-encapsulated damper mount as Set forth in 
claim 5, wherein Said ring member is connected to the inner 
periphery of Said Second elastomer member. 

8. A liquid-encapsulated damper mount as Set forth in 
claim 7, further including a plate member positioned 
between said second and third elastomer members, wherein 
a third liquid chamber is formed between Said plate and Said 
third elastomer member and wherein a Second restriction is 
formed between Said Second liquid chamber and Said third 
liquid chamber. 

9. A liquid-encapsulated damper mount according to 
claim 4 or 6, wherein Said stopper member is integrally 
formed with said third elastomer member. 

10. A liquid-encapsulated damper mount according to 
claim 4, wherein Said stopper member is integrally formed 
with said third elastomer member for forming a third liquid 
chamber and wherein a Second restriction is formed by Said 
Stopper member and Said third elastomer, between Said 
Second and third liquid chambers. 

11. A liquid-encapsulated damper mount according to 
claim 5, further including a diaphragm and a Second restric 
tion, wherein a third liquid chamber is formed between said 
third elastomer member and Said diaphragm and wherein 
Said Second restriction is formed in Said third elastomer and 
communicates between Said Second and third liquid cham 
bers. 

12. A liquid-encapsulated damper mount according to 
claim 5, further including a fourth elastomer member for 
limiting the maximum relative displacement of Said outer 
member and Said inner member, a Second ring member 
positioned between Said inner member and Said third elas 
tomer, and a Second restriction in Said Second ring member, 
wherein Said Second restriction communicates between Said 
Second and third liquid chambers. 


