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(57) Abrege(suite)/Abstract(continued):
the housing Is bent radially inwardly to present a flange (64). A two-piece dust boot (22) Is provided including a cover piece (56) of

an elastic material and a spring washer (58). The cover piece extends from a first end portion (60) that Is sealed against the
housing to a second end portion (62) that Is sealed against the stud. The spring washer Is at least substantially encapsulated within
the cover piece at the first end portion and biases the cover piece against the flange of the housing to establish a seal that Is

resistant to compression setting between the cover piece and the housing.
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(54) Title: DUST BOOT FOR A MOVEABLE JOINT

Fi{s 3

(57) Abstract: A moveable joint assembly (20)
1s provided. The assembly includes a housing
(24) with an mner bore that extends along an
axis (A). A stud (40) 1s at least partially dis-
posed 1 the mmer bore of the housing and 1s
pivotable relative to the housing. A top edge of
the housing is bent radially inwardly to present
a flange (64). A two-piece dust boot (22) i1s
provided including a cover piece (56) of an
clastic material and a spring washer (58). The
cover piece extends from a first end portion
(60) that is sealed against the housing to a
second end portion (62) that is sealed against
the stud. The spring washer 1s at least substan-
tially encapsulated within the cover piece at the
first end portion and biases the cover piece
against the tlange of the housing to establish a
seal that 1s resistant to compression setting
between the cover piece and the housing.
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DUST BOOT FOR A MOVEABLE JOINT

CROSS-REFERENCE TO RELATED APPLICATION

FHUEY This application claims the benefit of U8, Utility Patent Application
senal No, 14/339.282, filed July 23, 2814, the entive disclosure of the applications are being
considered part of the disclosure of this application and hereby incorporated by reference.

BACKGROUND OF THE INVENTION
{. Field of the Invention

{002 The present wvenbtion 18 related to dust boois for establishing
coptaminant blocking and lubnicant relaining seal between a housing and a stud of a
moveable jomt.

<. Related Art

{BHH3] Dust boots made of rubber or other similar materials are ofien used on
moveable ball socket joinds {0 seal the socket by preventing contaminants from enlering the
socket and (o prevent lubricanis from escaping the sockel. Such sockets typically include a
housing and a stud which are pivotable relative 0 one through a wide range of motion. The
dust boot must mainiain seals with both the housing and the stud through the full range of
motion of the housing and stud relative o one another. Offen, metal or plastic rings are
placed externally and ground the outside circumierence of the dust boot or are inserted within
the dust boot adjacent opposite ends of the dust boot for biasing the dust boot against the stud
and housing o establish the seals therebetwesn. The processes of manufactuning such types
of moveable joinis 15 often very labor intensive due to the large number of parts.
Additionally, on occasion, the dust boot may be uninientionally ftom during the
manutacturing process, which leads (¢ unnecessary waste and isbor to replace the tom part.

The use of external rings may aiso require the outer circumiference of the housing to be
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machined so a8 {o provide a surface configuration that is sufficient for capturing the dast boot
and producing an accepiable seal.

LEHIZY Another option for establishing the seal between the dust boot and the
housing 1s to capture an end of the dust boot under a crimped or spun edge of the housing. In
this oplhion, a metal or plastic ring may additionally be placed within the dust boot {o resirict
unintentional pull out of the dust boot from the crimp or spun edge during full articulation of
the stud and housing relative to one another. However, this option may alse have certain
Hrtations. For example, the crimping or spinning process may fail to produce an adeguate
seal between the dust boot and the housing. Additionally, due to the mechanical properties of
common dust boot matenials, the dust boot may take a “compression set” afler a certain
amount of time and pressure, thereby weakening the seal between the dust boot and the
housing. Overspinning or over erimping the housing onto the dust boot doss not compensate
tor the possible “compression set” condition and may force some of the material of the dust
boot {¢ vacate the area between the mating surfaces.

SUMMARY OF THE INVENTION

FBGGS] One aspect of the present invention provides for a dust boot for a
moveable joint having a housing and a stud. The dust boot includes a cover piece which is
made of an clastic matenial and exiends from a first end portion for sealing against the
housing of the moveable joint fo a second end portion for sealing against the stud of the
moveable joint. A spring washer is at least substantially encapsulated within the clastic cover
piece atb the first end portion for biasing the elastic cover piece against the housing. The dust
boot according to this aspect of the present invention is advantageous because if is capable of
establishing ¢ contaminant and fluid tight seal between the cover picce and the housing which
18 resistant to both pull out dunng arficuiation of the stud relative to the housing and to

compression seting by the cover piece. This i3 accomplished without the need for an

b3
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external cnmping nng or any other similar component, which leads to additional
manufacturing and cost savings advantages.

{GO06] Another aspect of the present invention provides for a moveable joint
assembly. The moveable joint assembly includes a housing with an inner bore which extends
along an axis and a top edge which 15 bent radially inwardly to present a flange. A stud is a
least partially disposed in the tnner bore of the housing and is pivoial relative to the housing.

The top edge of the housing is bent radially inwardly to present a flange. The moveable joint

)

assembly further mcludes a dust bool with a cover piece and g spring washer. The cover
piece is made of an eiastic matenal and extends from a first end portion that is sealed against
the housing to a second end portion that is sealed against the stud. The spring washer is &t
icast substanbially encapsuiated within the elastic cover picce at the first end portion and
biases ihe Brst end portion of the elastic cover piece against the flange of the housing.

{307 A further aspect of the present invention provides for a method of
making a moveable joint, The method includes the step of preparing a housing including a
op edge and an mnner bore that extends along an axis. The method continues with the step of
positioning at least one bearing in the inner bore of the housing. The method proceeds with
the step of positioning a stud af least partially in the inner bore of the housing. The method
continues with the siep of preparing a dust boot mcluding a cover piece which extends from a
first end portion to 2 second end portion and which has g washer spring that is st least
substantially encapsulated within the first end portion. The method proceeds with the step of
posttioning the fust end portion of the cover within the inner bore of the housing. The
method continues with the step of bending the top edge of the housing radially inwardly ©
present a flange so that the washer spring biases the first end portion of the cover piece

against the Hange of the housing for sealing the cover piece against the housing. This procsss
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i3 advantageous because a durable seal 18 established between the dust boot and the housing
without any machining steps or external crimping rings or other simifar components.
BRIEF DESCRIPTION OF THE DRAWINGS
LHENRS These and other features and advantages of the present invention will
be readily appreciated, as the same becomes betier undersicod by reference to the following

detailed description when considered in connection with the accompanving drawings

wherein:

|39} Figure 1 is a perspective view of an exemplary embodiment of a socket
assembiy;

({318} Figure 2 18 a front view of the socket assembly of Figure 1

L3I eg Figure 3 is a cross-sectional view of the socket assembly of Figure |

taken through line 3-3 of Figure 2;

{0012} Figure 4 i3 a cross-sectional view of a housing of the socket assembly
of Figure 1, and

TG 3 Figure J 15 8 cross-sechional view of a dust boot of the socke! assembly
of Figure 1.

DESCRIPTION OF THE ENABLING EMBODIMENT

LTS Retemring (o the Figures, wherein like numerals indicate corresponding
paris throughout the several views, an exemplary embodiment of a socket assembly 28, or a
moveable joint assembly, 18 generally shown in Figure 1. The socket assembly 28 includes
an anproved dust boot 22, sometunes also known as 3 dust cover, for establishing &
contarminant and fluid Gight seal for keeping contaminants out of the inlenor of the sockst
assembly 28 and also keeping grease, or any other {ubricant, inside e interior of the socket
assemoly 28, The improved dust boot €2 18 adapled {0 be mstalied in the socket assembly 26

more easily than other known dust boots and without any external onimp rings or similar
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componends that are commonly found in other known socket asssemblies. The socket
assembly 3§ with the improved dust boot 22 may find uses in a range of applications
inciuding, for example, ball joinls, sway bar links and tie rods of auiomobile steering
mechanisms.

FLLE ST Reterring to Figures 3 and 4, the sockel assembly 28 includes &
housing 24 with an external surface 26, which is generally evlindrical in shape, and an inner
bore which exiends along an axis &. 'The external surface 26 may be indegrally formed with
another component {such as a tie rod of a vehicle steering sysiem), may be adapted {0 be
received within an opeming in ancther component {such as 3 conirel arm of a vehicle
suspension sysiem) or may be adapted {o be joined with another component through any
suitable means, In the exemplary embodiment, the housing 34 presents an inner wall which
extends axially from an open upper end 28 {o a closed lower end 38, The closed lower end
3% has a lubrication opening for introducing a8 lubricant info the inner bore, The housing 24 s
preferably made of metal, such as steel. However, any suitable material may be emploved.

{0 16] With reference to Figure 4, the inner bore of the exemplary housing 24
nas a lower area 32, which is adjacent to the closed lower end 36, and an upper arsa 34,
wiitch 1s adiacent the open upper end 38, The lower grea 32 of the inner bore has g first
radius, and the upper ares 34 of the inner bore has 3 second radius that is larger than the frst
radius, 1.e., the upper portion 18 diameinically larger than the lower portion 32, The inner wall
of the housing 24 presents a shoulder 38 which separates the lowsr and upper areas 32, 34
and which {aces towards the open upper end 28 of the housing 24,

{01 7] Referring back fo Figure 3, a stud 48 is at least partially positioned
within the mner bore of the housing 24 and is pivolable relative thereto, In the exemplary
embodiment, the stud 40 ncludes a generally spherically-shaped head portion 42 and an

clongated and generally ovlindrical shank portion 44, which is conhigured for aftachment {0 a
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second vehicie component, such as a steering knuckie of a vehicle sieering system. Between
the spherical head portion 42 and the cylindrical shank portion 44, the stud 40 includes a
tapered portion 46 which tapers radially outwardly away from the spherical head portion 42
to a radially exiending ledge which separates the tapered portion 46 from the cvlindrical
shank portion 44, The stud 40 i1s preferably made of metal, such as steel. However, any
sutiable material may be emploved.

{11 8} In the exemplary embodiment of the socket assembly 28, a pair of
bearings 48, 5§ are positioned in the inner bore of the housing 24 to facilitate the pivoting or
articuiating movement bebween the stud 40 and housing 24. Each of the bearings 48, 58 has
ati imer hemisphenical surface for rotatably supporting the spherical head portion 42 of the
stud 48 to facilitate the relative pivoting movement between the stud 48 and the housing 24.
More precisely, the exemplary socket assembly 30 includes a lower bearing 48, which is
positioned in the lower portion 36 of the mner bore, and an upper bearing 58, which is
pasitioned m the upper portion of the inner bore. The upper bearing 58 15 positioned within
the upper portion of the inner bore and abuts the shoulder 38 of the inner wall, The upper
bearing 58 also has a generally fat top surface which faces towards the upper second end 28
{shown in Figure 4} of the housing 24.

019 in the exemplary embodiment of the socket assembly 28, a preloaded
member 34, such as an O-ring or a spring washer, of s predetermined thickness is sandwiched
between the closed lower end 38 of the housing 24 and the lower bearing 48 within the lower
portion 3& of the inner bore. The spacer 54 has an annular shape o allow for grease (o pass
from the lubncation passage m the closed lower end 38 of the housing 24 to lubnicate the
contact surfaces between the spherical head portion 42 of the siud 48 and the mner

hemispherical surfaces of the upper and lower bearings 56, 48.
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H820] The dust boot 22 18 sealed agamnst the housing 24 and agamnst the stud
48 to restrict debris or other conlaminants ffom accessing the mner bare of the housing 24
and to also keep grease or any other lubrication within the inner bore of the housing 24, As
shown in Figures 3 and §, the dust boot 22 is of two pieces, including & cover picce 56 and a
spring washer 88, The cover piece 56 15 made of an elastic matenal, such as rubber, and
exiends from a first end portion 68 that is scaled against the housing 24 {o a second eng
portion 62 that 1s sealed against the stud 48, The elasticity or Hexibiity of the cover piece 56
atlows it {0 stretch and maintamn the seals with the housing 24 and stud 40 duning the pivoling
or ariiculating movement of the siud 48 and housing 24 relative (o one another during use of
the socket assembly 2.

0021 In the exemplary embodiment of the sockel assembly 28, s top edge of
the housing 24 is beni, crumped or spun radially inwardly o present a flange 64 which
engages the first end portion 6§ of the cover piece 56. Specibically, after the cnimping,
spinning or bending, the first end portion 60 of the cover piece 56 1s sandwiched between the
flange 64 of the housing 24 and the fiat or contcally shaped {op surface of the upper beanng
56, This allows the cover piece §& o siretch through the full hmuts of the pivoling or
articulating movement of the stud 4% relative to the housing 24 without breaking the seal
between the cover piece 56 and the housing 24,

16221 The dust boot 22 further includes a spring washer 58, which is ai least
mostly or substantially encapsulated within the first end portion 68 of the cover piece 36
The spring washer may be, for example, a cone-shaped Belleville type washer or a flat spring
washer that is formed into a conical shape in the assembly. The latter 1s shown in the
exemplary embodiments. The spring washer 58 may have any suitable onentation within the
first end portion 60 of the cover piece 56. For example, the spring washer 58 may be onented

such that the inner diameter biases the first end portion 68 of the cover piece 56 against the
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flange 64 of the housing 24 and the outer diameter of the spring washer 58 biases the first end
portion 88 of the cover piece 56 against the {op surface of the upper beanng 50 or vice versa.
As such, the seal between the cover piece 56 and the flange 64 of the housing 24 extends
confmuously through three hundred and sixty degrees (360%) around the axis A.

F023] In operation, the spring washer 58 biases the cover piece 3¢ into g
sealing engagement with the housing 24 that 1s vesistand to compression seis that are common
in other known dust boots. Additionally, the spring washer 58 biases the outermost radial
gnd of the first end portion 68 of the cover piece 8§ 1n 3 radial direction against the inner wall
of the housing 24 to further improve the seal between the cover piece 56 and the housing 24,
The spring washer 88 may be encapsulated within the cover picce 86 through an overmeolding
DrOCess.

[B324] The second end porlion §2 of the cover piece $& of the dust boot 22 s
seated along substantially the entire length of the tapered portion 46 of the stud 40, This
allows for an effective seal io be maintained between the stud 46 and the dust boot 22
through the full range of arficulating movement between the stud 48 and the housing 24
without any extemal crimping nings or other similar components that are commonly found on
other known dust boots,

[025] Manufactuning of the socket assembly 28 involves placing the
preloaded member 84, bearings 48, 50 and head portion 42 of the stud 48 in the inner bore of
the housing 24 then engaging the first end portion 68 of the cover piece 56 against the fop
surtace of the upper bearing 58, Next, the {op edge 18 bent, for example through cnmping or
spinning, to present a flange 64. The washer spring biases the hirst end portion 68 of the

cover piece 56 against the flange 64 to establish the seal therebelween.
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826] Cbviously, many modifications and variations of the present invention
are possible in light of the above ieschings and may be pracliced otherwise than as

spectiically described while within the scope of the appended claims.

s
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CLAIMS
What 15 claimed is:
i, A dust boot {or a moveable joint having a housing and a stud, comprising:

a ¢over piece made of an elastic material and extending from a first end
portion for sealing against the housing of the moveable joint to a second end portion for
sealing aganst the stud of the moveable joint; and

a spring washer at least mostly encapsulated within said elastic cover piece at
saxd first end portion for biasing said elastic cover plece against the housing {o establish a seal

between sad cover piece and the housing that 18 resistant to compression setting.

2. The dust boot as set forth in claim 1 wherein said spring washer is at least

substantially encapsulated within said elastic cover piece at said first end portion,

3. A moveabie jomt assembly, comprising:

a housing having an mnner bore extending along an axis and having a top edge;

a stud at least partially disposed n said inner bore of said housing and being
pivotal relative 1o said housing;

said top eage of said housing being bent radially inwardly to present a flange;

a dust boot including a cover piece of an elastic material extending from a first
end portion o a sscond end portion, said first end portion being sealed against said housing,
and said second end portion being sealed against said stud; and

said dust boot hurther including 2 spring washer biasing said first end portion
of said elastic cover piece against said flange of said housing and wherein said spring washer

18 at least mostly encapsulated within said elastic cover piece at satd first end portion for
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establishing a seal between said cover piece and said housing that is resistant t¢ compression

seiting.

4. The moveable joint as set forth in claim 3 wherein said stud has a penerally

spherical head portion and a shank portion.

3. The moveable jomt as set forth in claim 4 further including an upper bearing
positioned in said inner bore of said housing and having an inner hemispherical surface in

siiding contact with said spherical head portion of said stud.

33 The moveable joint as set forth in claim 5 further including a lower bearing
positioned in said inner bore of said housing and having an inner hemispherical surface in

siiding contact with said spherical head portion of said stud.

7. The moveable joint as set forth in claim 6 wherein said housing has a closed

lower end and an open upper end.

3. The moveable joint as set forth in ¢laim 7 wherein said inner bore of said
housing has a lower area with a first radius adjacent said closed lower and an upper area with
# second radius adjacent said open upper end and wherein said second radius of said upper

area is greater than sad frst radius of said lower area.

2, The moveable joint as sef forth in claim § wherein said spring washer biases

said first end portion of said cover piece against a top surface of said upper bearing.

Lt
e g
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W The moveabie joint as set forth in claim 8 wherein one of an ocuter diameter or
an inner diameter of said spring washer biases said first end portion of said cover piece
against said tange of said housing and wherein the other of the puter diameter and the inner
diameter of said spring washer biases said first end portion of said cover piece against said

top surtace of said upper bearing,

11, The moveable joint as set forth in claim 4 wherein said stud has 2 tapered

portion between said spherical head portion and said cylindrical shank portion.

14, The moveable joint as set forth in claim 11 wherein said second end portion of

said cover picce is sealed against said tapered portion of said stud.

i3, The moveable joint as set forth in claim 12 wherein said second end portion of
said cover piece is sealed against at least substantially the entire length of said tapered portion

of said stud.

14, A method of making a moveable joint, comprising the steps oft
preparing a housing including a top edge and an inner bore that extends along
an axis;
posiioning al least one bearing in the inner bore of the housing:
positioning a stud at least partially in the inner bore of the housing;
preparing a dust boot including 8 cover piece which exiends from a first end
porfion t¢ a second end portion and a washer spring which is at least substantially

encapsuiated within the first end portion of the cover picce;
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posiioning the first end portion of the cover piece within the inner bore of the
housing;

bending the top edge of the housing radially inwardly to present a flange so
that the washer spring biases the first end portion of the cover piece against the flange of the
nousing for establishing a seal between the cover piece against and the flange that is resistant

to compression setting,

13, The method as set forth in claim 14 wherein the stud has a generally sphericsl

head portion and a generally cylindrical shank portion and s lapered portion between said

head and shank portions.

16, The method as set forth in claim 1§ wherein said second end portion is sealed

against at least substantially a full length of said tapered portion.

b3
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