HYDRAULI C BUSHI NG FI ELD [ 0001] The present invention
relates to a hydraulic bushing. Mdire particularly, the
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incorporates a two ring intermedi ate tube. BACKGROUND
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to improve the durability of the bushing and to separate the working part of the
elastomeric bushing where the loads are taken from the outer part of the
elastomeric bushing where the channels are formed and the fluid sealing is
provided for the fluid within the bushing.

[0004] Typically, the intermediate tube is only needed at the ends of
the bushing and the center portion of the intermediate tube is used
predominantly to provide an interconnection between the two end portions. The
single piece intermediate tube is an expensive component that presents various
difficulties during the assembly of the hydraulic bushing.

SUMMARY
[0005] A hydraulic bushing is disclosed which has two hydraulic
chambers connected by a channel. The resonance of the fluid in the channel
creates a mass damper effect. The hydraulic bushing uses two very short tubes
which separate the inner or working part of the elastomeric bushing where the
loads are taken from the outer part of the elastomeric bushing where the fluid

within the channels and hydraulic chambers is sealed. The hydraulic bushing



creates a mass danper effect. The hydraulic bushing

uses two very short tubes which separate the inner or
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| oads are taken fromthe outer part of the elastoneric

bushi ng where the fluid within the channels and

hydraul i c chanbers is seal ed. The hydraulic
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[0011] Figure 4 is a perspective view of the insert illustrated in Figures
1-3;

[0012] Figure 5 is a cross-sectional view of a hydraulic bushing
assembly in accordance with another embodiment of the present disclosure;

[0013] Figure 6 is a perspective view of the intermediate tubes and
elastomeric bushing illustrated in Figure 5;

[0014] Figure 7 is a perspective view of the insert illustrated in Figure
5;

[0015] Figure 8 is an end view of a hydraulic bushing assembly in
accordance with another embodiment of the disclosure;

[0016] Figure 9 is a perspective view of the insert and the elastomeric
bushing illustrated in Figure 8; and,

[0017] Figure 10 is a perspective view of the insert illustrated in Figure



[0015] Figure 8 is an end view of a hydraulic bushing
assembly in accordance with another enbodinent of the
wdizeloezese; [0016] Figure 9 is a perspective PCewS2f06/033728

the insert and the elastonmeric bushing illustrated in
Figure 8; and, [0017] Figure 10 is a perspective view
of the insert illustrated in Figure 8. DETAILED
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circunferential portion 40 on the adjacent

of inner tube 12 with respect to inseris 16 and outer tube 20. Channel 38
includes a circumferential portion 40, an axial portion 42 and a radial portion 44.
Radial portion 44 is open to one of the fluid chambers 32 and circumferential
portion 40 is in communication with circumferential portion 40 on the adjacent
insert 16 which has its radial portion 44 in communication with the other fluid
chamber 32. Thus, one fluid chamber 32 is in fluid communication with the
opposite fluid chamber 32 through radial portion 44 of one insert 16, axial portion
42 of the one insert 16, circumferential portion 40 of the one insert 16,
circumferential portion 40 of the other insert 16, axial portion 42 of the other
insert 16 and radial portion 44 of the other insert 16. During deflection of
hydraulic bushing assembly 10, the flow of the fluid between chambers 32
through channels 38 creates a mass damper effect for hydraulic bushing
assembly 10.

[0021] Outer tube 20 is positioned over inserts 16 and elastomeric
bushing 14. Outer tube 20 closes channels 38 of inserts 16 and elastomeric



insert 16 which has its radial portion 44 in

communi cation with the other fluid chanber 32. Thus,
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the opposite fluid chanber 32 through radial portion

44 of one insert 16, axial portion 42 of the one
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fluid chambers 132. Elastomeric bushing 114 also defines a pocket 134 within
which inserts 116 are located.

[0024] Each insert 116 is identical and the two inserts are positioned
adjacent each other surrounding elastomeric bushing 114. Each insert defines a
bump stop 136 and a fluid channel 138. Bump stop 136 limits the radial
movement of inner tube 12 with respect to inserts 116 and outer tube 120.
Channel 138 includes a circumferential portion 140, an axial portion 142 and a
radial portion 144. Radial portion 144 is open to one of the fluid chambers 132
and circumferential portion 140 is in communication with circumferential portion
140 on the adjacent insert 116 which has its radial portion 144 in communication
with the other fluid chamber 132. Thus, one fluid chamber 132 is in fluid



[0023] Elastoneric bushing 114 is | ocated over inner

tube 12 and can be secured to inner tube 12 by
woanpres®son of el astomeric bushing 114 and t heCT/US2006/033728

associated friction between el astoneric bushing 114

and i nner tube 12; by being bonded to inner tube 12;

or by any other neans known in the art. Elastoneric
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axial end of hydraulic bushing assembly 110 acts as means for retention of

intermediate tubes 118 thus eliminating the need to curl the edges of outer tube

120 similar to that shown at 46 for outer tube 20 of hydraulic bushing assembly

10.

[0027] Intermediate tubes 118 separates the inner or working part of
elastomeric bushing 114 where the loads are taken from the outer part of
elastomeric bushing 114 which with the inside surface of outer tube 120 provides
a fluid seal for hydraulic bushing assembly 110.

[0028] Referring now to Figures 8-10, a hydraulic bushing assembly
210 in accordance with another embodiment of the present disclosure is
illustrated.  Hydraulic bushing assembly 210 comprises inner tube 12, an

elastomeric bushing 214, an insert 216, the pair of intermediate tubes 18 and



of internediate tubes 118 are | ocated within opposite

end of elastoneric bushing 114 between inner tube 12
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conprises a pair of tubular sections 150 which form a
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whicibiese@1prisleagéed.a f1ui d seal for hydraulic bushing
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and 85hATEL Fadie® BoRfbriz! 248M9 AAS pbHRRs 246 P4’ Ba8H open to
respective fluid chambers 232. Thus, one fluid chamber 232 is in fluid
communication with the opposite fluid chamber 232 through one of the radial
portions 246, through one of the axial portions 244, through circumferential
portion 242, through the other axial portion 244 and through the other radial
portion 246. During deflection of hydraulic bushing assembly 210, the flow of
fluid between one chamber 232, through channel 240 creates a mass damper
effect for hydraulic bushing assembly 210.

[0031] Outer tube 20 is positioned over inserts 216 and elastomeric
bushing 214. Outer tube 20 closes channels 240 of insert 216 and elastomeric
bushing 214 engages the inside surface of outer tube 20 to provide a seal for the
fluid located within fluid chambers 232 and channel 240. The pair of
intermediate tubes 18 are located within opposite end of elastomeric bushing
214 between inner tube 12 and outer tube 20. The ends of outer tube 20 are



bonded to inner tube 12; or by any other nmeans known

in the art. Elastoneric bushing 214 defines a pair of
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fluid chanbers 232. El astoneric bushing 214 al so
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end 46 and insert 216. Internediate tubes 18 separate

the inner or working part of elastoneric bushing 214
woher@2tdee | oads are taken fromthe outer part POT/US2006/033728

el astoneric bushing 214 which with the inside surface

of outer tube 20 provides a fluid seal for hydraulic

bushi ng assenbly 210. [0032] While hydraulic bushing

assenbly 210 and insert Z1AIMS illustrated in

conjunction with curved ends 46, it is within the

scd&é\abls alajngstissent i nvention to utilize internediate
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2. The hydraulic bushing assembly according to Claim 1, further
comprising an outer tube disposed around said insert.

3. The hydraulic bushing assembly according to Claim 2, wherein
said outer tube includes at least one curled end.

4. The hydraulic bushing assembly according to Claim 2, further
comprising an inner tube extending through said elastomeric bushing.

5. The hydraulic bushing assembly according to Claim 1, wherein
said insert is attached to said first and second intermediate tubes.

6. The hydraulic bushing assembly according to Claim 5, further
comprising an outer tube disposed around said inser.



insert; a second fluid chanber defined by said
el astoneric bushing and said insert; a fluid
woaswageeay defined by said insert, said flui dPCT/US2006/033728
passageway extendi ng between said first and second
fluid chanbers; a first internedi ate tube di sposed
wWithin said elastoneric bushing at a first axial end
of said insert; and a second internediate tube

di sposed_within said el astonmeric bushing at a _second
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wherein said insert is attached to said first and

second i Ther Apsraalie Bushafy dBsetitfy MEEbAIhG CtoP IS, further

assenmbly according to Claimb5, further conprising an

CO'BQf'é'ﬂgtEl!b@UT&r %&lgpgﬁe%a@w@ spid insert . 7. The
‘hydraul i ¢ bushi ng assenbly according to C aimb5,
further conprising an inner tube extending through

sai #i0el asheneydraulitipushing BssermblyhsiecardinaC td GRIM®, wherein
accordi n& to Cdaiml1l, wherein said insert

Sa@&% r@ﬁg Includles at'legskere rufiedendi sposed adj acent to a
second insert nmenber. 9. The hydraulic bushing
assenbly according to Claim38, further conprising an
out &t. t ubbedhypirasbel arsbingl asaemhbiynsecbrding to Claim 8, further

comprising an inner tube extending through said elastomeric bushing.

12.  The hydraulic bushing assembly according to Claim 8, wherein
said insert is attached to said first and second intermediate tubes.

13.  The hydraulic bushing assembly according to Claim 12, further
comprising an outer tube disposed around said insert.

14.  The hydraulic bushing assembly according to Claim 12, further
comprising an inner tube extending through said elastomeric bushing.

15.  The hydraulic bushing assembly according to Claim 8, wherein
said first insert member and said second insert member are attached to each
other by a living hinge.

16.  The hydraulic bushing assembly according to Claim 15, further
comprising an outer tube disposed around said insert.



10. The hydraulic bushing assenbly according to C aim

9, wherein said outer tube includes at |east one
wound7ad7@nd. 11. The hydraulic bushi ng assenbl pCT/US2006/033728

according to Claima8, further conprising an inner tube

extendi ng through said el astoneric bushing. 12. The

hydraul i ¢ bushi ng assenbly according to C aim 8,

wherein said insert is attached to said first and

second interpedi ate tubes. 13. The hydraulic bushing
assdrfol y Tdec Byadiaic thyshing ﬁﬁ%@nbb/u??%ﬁ“ﬂgotﬁaﬂl%mhg5aNVhereln
sert. 14. The
°8 yg@%h%é%ﬂh@%@ﬁ%ﬁ%?& UZ‘%E%}H I'ng to Claim 12,
further conprising an inner tube extending through

2o dfhl y LI DY eac: B adseriiedbchrdng dor i 15, further
cohpRing R T tahsl cRRINAIRPRPOHH S58'dladiBRRRE 6tﬁfs_ﬁ|_hné:1

attached to each other By a I ving hinge.
hydraul i ¢ bushi ng assenbly accordlng to Cla|n115,

fur ther i 35N ut er dIS r nd id .

i nsglrét 1;.Héth¥aﬂwg? 3313?‘&990% glyag A ﬁg’ fiperein
safd imkenis attatmcetmséiaifwstwmegedowaanteambu%ﬂé t@tsed. east

one curled end. 18. The hydraulic bushing assenbly

according to G ai m 15, further conprising an i nner

tub xt 1

The 2 au RoRHUE B SsLAE SEEbRIRY 38 Pl 18, furtner
covﬂmrsmgwalsauhbrltubedtsploseatatrmtnbdalddnm d first and

second i nternedi ate tubes. 20. The hydraul i c bushi ng

assenbly according to G aim 19, further conprising an

out en_t ubigedy Bn%‘iﬁg 34 a28bmhp %%Ebrdl@ o éﬁm 19, further

hydraullc bus I ng asse accor ing to
Comnftsmaramnﬂﬁtsbe]gxmmdmgterougrbsam)eﬁatdmeglctﬂushu@

sai d el astomeric bushi ng.
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