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FIELD OF THE INVENTION

The present invention relates to improvements in
dust boot assemblies for use with pivoting Jjoints, and more
particularly to dust boot retainer rings. '

CKGRO! 0 0

Dust boot assemblies are commonly employed in
vehicle . suspension systems to protectively seal ball joint
assemblies in components such as tie rod ends. The dust boot
assembly both retains lubricant, including grease, within the
ball joint, and prevents contamination of the ball Jjoint by
‘'shielding it from road dirt and other contaminants. The boot
assemblies are retained on a mating component such as a tie rod
by a retainer ring. The retainer ring is disposed at a base of
the boot and defines an opening to a cavity of the boot
thereat. The retainer rings are often partially or completely
encased by the rubber boot. The retainer ring also commonly has
a plurality of fingers or tabs extending radially inwardly which
are adapted to engage & housing surface of the tie rod. A
diameter formed by ends of the fingers is ‘smaller than a
diameter of the housing engaged by the fingers. The fingers
.deflect outward in response to the boot being pushed down over
the housing. Resultant engagement between th_e fingers and the
“housing produce a braking action resisting removal of the boot
from the tie rod end. Installation of boots on the tie rod end
requires a sufficiently high axial force or push down load to
produce the desired engagement'with the housing.

The push down load has been known to damage the dust
boot during installation. In some circumstances, the
elastomeric boot portion separates from the retainer ring.



Tﬁegpreseht invention relates to inprovenents in dust boot assenblies for
use with pivoting joints, and nore particularly to dust boot retainer
ri.ngs. - - BACKGROUND OF THE | NVENTI ON - Dust

boot assenbl i@gs,s@b_eogz;oqrm"d ¥Xppypl oyed in vehicle suspension systens to

protectively seal ball joint assenblies in conponents sU&i§Shest HasBe 1 @ﬂ
_ The dust boot' assenbly both retains |ubricant, including t h
“ball joint, and prevents contam nati on e¢-the ball joint. _ t. .

. fromroad dirt and other contanminants. The boot

In short, knowr. retainer ring designs require high
installation loads for boots, potentially resulting in the boot
being compromised during installation.
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A disclosed boot assembly for use with a Jjoint
assembly includes an elastomeric boot and an annularly shaped
retainer ring. The elastomeric boot is approximately cup shaped
and has a longitudinal axis with a cavity therealong. A
substantially coaxial first aperture at a base portion of the
boot opens into the cavity. The retainer ring is substantially
concentric with the first aperture of the boot and is bonded to
the boot at the base portion.: The retainer ring has a plurality
of radially invardly extending flnéera. Each finger has a
finger aperture thgrethrough which reduces a bending strength of
the finger in response to an axial inptallation force against
the ring with fingers engaging a housing surface.

. The fingers and the apertures therethrough are
configured in such a manner that an axial push-on load engaging
the boot assembly with a housing of a tie rod end 1is
significantly lower than with conventional retainer rings having
no finger apetturea. Additionally, the finger apertures provide
improved mechanical bonding between the boot and the retainer
ring with elastomeric material being disposed on both sides of
the retainer ring as well as in the finger apertures. The
objects of the present invention can be best understood from the
following specification and drawings of which the following is a
brief description.
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Figure 1 is a partial cross-sectional view of a rod
end with a ball joint and a dust boot in section.



assenblies are retained on a mating conponent such as a tie rod by a
retainer ring. The retainer ring is disposed at a base of the boot and
defines-an opening to a cavity of the boot thereat. The retainer—+ings—are
often partia r encased by the rubber boot. The retainer ring
al so commonl 56 saag %&7‘5{(’3%% ?%y) of fingers or tabs ext effdiThigShkeattHasBep Replaced

I nwardly which are adapted to engage a housi ng surfacg off| ill A
di ameter fornmed by ends of the fingers_gs snmaller th a _ e
housi ng engaged by the fingers. The fingers deflect outward in response to
t he boot being pushed down over the housing. Resultant engagenent betwéen
- the fingers and the hogsgiie Rr eduse énlargdd nFossisectidmii oiéwidpfr er®val of

. the boot frogﬂhe tiqﬁrod d. Igstallation of "boots on the tie rod end
requires a sBPYY APETRALY ?ﬁgﬂ”é’iﬁ I force or push down | oad to produce the

. desired engagenent with the housing.

Figure 3 is a yet further enlarged cross-sectional
view of a base portion of the dust boot assembly of Figure 2 in

a partially installed position.

Figure 4 is a planar view of a retainer ring of the
dust boot assemblies of Figures 1-3.

Figure S5 is a front view of the retainer ring.

SCRI N OF A A D

A- dust boot assembly 10 illustrated in Figure 1
includes a boot or boot seal 12, an upper insert ‘14, and a
retainer ring 16. The boot assembly 10 seals a pivotal Joint
assembly ..such' as a tie rod end Joint 18, both excluding
contaminants from the Joint 18 and retaining lubricant such as
grease therein. In an 1hsta11ed position, the dust boot
assembly 10 has a base portion 20 engaging a lip portion 22 of a
housing 24 of the tie rod end jbint 18. The dust boot asaembly
10 is substantially cup shaped, extending from the base portion
20 to an upper portion 26. The upper portion 26 seals against a
tapered shank 28 of a ball stud 30, or pivot member, which
extends from the housing 24 through an opening 31 therein. The
1ip portion 22 circumscribes the opening 31. A ball portion 32
of the ball'stud 30 is disposed within the hqQusing 24 of the rod
end joint 18.

As shown in Fi{gure 2, dust boot seal 12 has a
central longitudinal axis 34 therethrough. The dust boot seal
12 has a cup shaped cavity 36, centered on the axis 34, which
‘provides the boot 12 with flexible walls 37 of approximately
constant thickness. The boot seal 12 has a firast aperture 38



The push down | oad has been known to damage fhe dust boot during

install ation.
separ ates fr

I n sone circunstances, the elastonerlc boot portion
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omthe retainer ring.
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wvhich opens into the cavity 36 at the base portion 20 and is
sized to fit over the 1lip portion 22 of the housing 24, The
boot seal 12 has a second aperture 40 substantially concentric
with the first aperture 38 opening into the cavity 36 in the
upper portion 26 of the boot assembly 10. 'The second aperture
40 is sized to seal against the tapered shank 28, The boot seal
12 is t'ormed of an elastomeric material such as neoprene,

The upper insert 14 of dust boot assembly 10 is
formed from glass filled nylon. The upper insert 14 helps
maintain a sealing condition between the tapered shank 28 and
the boot seal 12 by rétricting radial expansion of the second
aperture 40,

The retainer ring is formed of metal such as SAE
1065 steel. The retainer ring 16 has an annular shape as
11lustrated in Figure 4, The ring 16 is substantially flat.
The ring 16 is bonded to the boot seal 12 at the base pbrtion'zo

.md is substantially concentric with the first aperture 38.

. l’he'reniner ring 16 has a plurality of fingers 42
or tabs extending radially inwardly from an annular portion 43.
Each fingei' 42 has a finger aperture 44 open in a direction
substantially parallel to the axis 34. The elastomeric boot
seal 12 is disposed in part in the finger apertures 44. The
neoprene material of the boot seal passes from a firat side 46
of the ring 16 through the aperture 44 to a second side 48 of
the riﬁg 16, thus providing a mechanical bond between the
retainer ring 16 and the boot seal 12, ‘

The fingers 42 are adapted to provide a lower
bending strength than known unperforated fingers in response to
an axial force against the fingers. This results in a lower
push-on load for a resultant retainer ring 16 when installed
over a shaft of a predetermined diameter.

i



I'n short, known retainer ring designs require high installation |oads for
boots, potentially resulting in the boot being conprom sed during

i pstal l ation. SUMVARY OF THE INVENH-ON— A
«di scl osed bob6®,689s08MI(363LAPDEe With a joint asserrbl i ncl udes an
el astoneric boot and an annul arly shaped retainer S$¢ﬁéheBamRaﬂﬁ£

boot is approximtely cup shaped and has a Iongl tu
cavity thereal ong. A substantially céaxial fi rst a
portion of the

The resultant boot assembly 10 has a relatively low
push-on or installation load, yet provides an adequately high
resistance to removal and superior boot seal 12 to ring 16
bonding. A sample specimen having an inside diameter A defined
by tips of the fingers 42 equal to & nominal value of 34.77 mm
+ (1,369 inches) was tested by pressing it over a 35.05 mm (1.380
inch) hollow mill diameter. The boot assembly was then pulled
Boff the hollow mill. A load of 515 newtons (116 pounds force)
vas required to remove the boot assembly from the mill, with the

boot seal remaining intact and attached to the retainer ring

16. A second test with a boot assembly having a similarly sized
retainer ring pressed over a 1.390 inch hollow mill was pulled
off the mill at 919 newtons. (207 pounds force) with the boot
remaining in tact. '

. Preferred embodiments have been disclosed. A worker
of ordinary skill in the art would realize, however, that
certain modifications would come within the teaching of this
invention. For example, it may be ‘desirable to have a greater
number of tabs or fingers 42 than illustrated in the figures.
Likewise, it may be preferred to provide more than one aperture
in each finger, thus slightly increasing the Bendins strength of
the fingers 42 with minimal effect on the improved mechanical
bonding strength. The following claims should be studied in
ordér to determine the true scope and content of the :lnventioh.



boot opens into the cavity. The retainer ring is substantially concentric
with the first aperture of the boot and is bonded to the. boot at the base
pertion.- The retainer ring has a plurality of radially inwardly extending
fingers. Each finger ‘has a finger aperture therethrough which reduces a

bendi ng streng Qsefoatlhfsgs'onﬂfﬂ) in response to an axial _installation fOFCG
against the ridg with tingers ‘engagi ng a housi ng surface.

‘fingers and the apertures therethrough are configurefdsyi rllmssqﬁ,l;uﬁs REL. té(pat
an axi al push-on | oad engagi ng the boot_gssenbly wit
rod end is significantly lower than with convention ﬁ@

no finger apertures. Additionally, the finger apert ures

mechani cal bondi ng between the boot auArege retainer
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1. A boot assembly for use with a Jjoint assembly

VI ng

comprising: .

an elastomeric boot being approximately cup shaped
having an axis and defining a cavity therealong with a
substantially coaxial first aperture at & base portion thereof;
and : Poctiy,

J ~ an annularly shaped substantially flat retainer ring
secured to the boot at . the base’' and being subatantially
concentric with the first aperture and having a plurality of
radially 1mnrd1y' eitending 'fing_ers with a finger aperture in
each finger, wherein the finger apertures reduce a bending
strength of the fingers in response to an axial force
thereagainst.

2. A boot assembly as claimed in claim 1, vherein the
apertures in the fingers are open in a direction substantially
parallel to the axis.

3. A boot assembly as claimed in claim 1, 'vherein the
elastomeric boot is disposed in part in the finger apertures.

4, A boot assembly as claimed in claim 1, wherein the
boot passes from a first side of the ring through the finger
: aperturés to a second side of the ring.

5. A retainer ring for use with an elastomeric sealing
boot, the ring comprising: '
' a substantially flat annular portion; and

‘a plurality of fingers unitary with the annular

portion and extending radially inwardly with an aperture in each
finger, wherein the finger apertures ‘reduce a bending strength
of the fingers in response to a foi'ce thereagainst in a
direction substantially 'normal to the flat annular portion.



ring with elastoneric material being di sposed on both sides of the retainer
ring as well as in the finger apertures. The obj ects of the present
i.nvention can be best understood fromthe foll ow ng speci f i cation and
'dravmngs of which the followng is a brief description— : L

BRI EF DESCRI6PT480NOEF (BEIEO [ARRW NGS Fi gure is a part ti al
cross-sectional viewof arod end wwth a ball joint a
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6. A retainer ring as claimed in claim 5, wherein the
apertures in the fingers are open in a direction substantially

normal to the flat annular portion.

* C L M s *

a 1link member housing having a 1lip portion

7. A pivotal joint assembly comprising:

circumscribing an opening therein;

a2 pivot member rotatably disposed in the housing
with a shank portion extending through the opening;

an elastomeric boot being approximately cup shaped
having an axis and defining a substantially coaxial cavity
therein with a -substantially codixial first aperture opening into
the cavity at a base portion surrounding the lip portion and a
substantially coaxial second aperture opening into the cavity at
an upper portion circumscribing the shuﬂ rortion, and

an annularly shaped subst tially flat retainer ring

‘/ bonded to the boot at the base’ and being substantially

concentric with the first aperture and having a plurality of
radially inwvardly extending fingers with a finger aperture in
each finger, wherein the finger apertures reduce a bending
strength of the fingers in response to an axial force
thereagainst.

8. A pivotal joint assembly as claimed in claim 7,
wherein the apertures in the fingers are open in a direction
substantially parallel to the axis.

9. A pivotal joint assembly as claimed in claim 7,
vherein the elastomeric boot is disposed in part in_ the finger
apertures.

10. A pivotal joint assembly as claimed in claim 7,
vherein the boot passes from a first side of the ring through
the finger apertures to a second side of the ring.



§ Figure 2 is an enlarged cross-sectional view of the boot
assenbly of Figure 1. "Figure 3 is a yet further enl arged

cy oss-sectional S
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'A boot assembly used with a joint assembly has an
elastomeric boot and an annularly shaped retainer ring. The
. elastomeric boot is approximately cup shaped and has an axis
with a cavity therealong. A substantially coaxial first
erture at & base portion of the boot opens to the cavity. The

retainer ring 1s substantially concentric with the first
aperture of the boot and 1s secured to the boot at the base
portion. The retainer ring has a plurality of radially inwardly
extending fingers. Bach finger has a finger aperture
therethrough reducing & bending strength of the finger in
response to an axial force thereagainst.

DANA/227
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view of a base portion of the dust boot assehbly of Figure 2 in a partially

i nstal |l ed position. Figure 4 is a planar view of a retainer
ri=ng of the dust boot assenblies of Figures 1-3. - Fgure-5-1s a
front view of the retainer ring. DESCRIP ] A DETAI LED
EVMBODI VENT A dust boot assenbl y 10 illust raﬂ ” [nmi',l
O= 30
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I ncludes a boot or boot seal 12, an upper insert 14, and a retainer ring
16. The boot assenbly 10 seals a pivotal joint assenbly such as a tie
rod end joint 18, both excluding contam nants fromthe joint 18 and
retaining lubricant such as grease therein. In an— |nsrafled_—pﬁe+{|on
the dust boot assenbly 10 has a base portion 20 e i a | i-r rti 22
of a housing 24 of the tie rod end joint 18. The du s ,?’%0 S
substantially cup shaped, extending fromthe base’ poi , ﬂ :

portion 26. - The upper portion 26 seals against a ta R ]

bal | stud 30, or pivot nenber, which extends from the hou5|ng 24 through an
opening 31 therein. The lip portlon 22 circunscribes the opening 31. A bal
portion 32 of the ball stud 30 is disposed within the housing 24 of the rod
end joint 18.
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Ai shown in Figure 2, dust boot seal 12 has a central |ongitudinal axis 34
t heret hrough. The dust boot seal 12 has a cup shaped caV|ty 36, centered
on the axis 34, which provides the boot 12 with flexibl e wed

-approxi mately constant thickness. The boot seal
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DUST BOOT RETAINER RINRG
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The present invention relates to improvements in
dust boot assemblies for use with pivoting Jjoints, and more
particularly to dust boot retainer rings.

CRO 0 0

Dust boot assemblies are commonly employed in
vehicle suspension systems to protectively seal ball joint
assemblies in components such as tie rod ends. The dust boot
assembly both retains 1lubricant, including grease, within the
ball Jjoint, and prevents contamination of the ball Jjoint by
shielding it from road dirt and other contaminants. The boot
asgemblies are retained on a mating component such as a tie rod
by a retainer ring. The retainer ring is disposed at a base of
the boot and defines an opening to a cavity of the boot
thereat. The retainer rings are often partially or completely
encased by the rubber boot. The retainer ring also commonly has
a plurality of fingers 6: tabs extending radially inwardly which
are adapted to engage a housing surface of the tie rod. A
diameter formed by ends of the fingers is smaller than a
diameter of the housing engaged by the fingers. The fingers
deflect outward in response to the boot being pushed down over
the housing. Resultant ehgigement between the fingers and the
housing produce a braking action resisting removal of the boot
from the tie rod end. Inst_a_llation of boots on the tie rod end-
requires a sufficiently high axial force or push down load to
produce the desired engagement with the housing.

The push down load has been known to damage the dust
boot during installation. In some circumstances, the
elastomeric boot portion separates from the retainer ring.



-%-  which opens into the cavity 36 at the base portion 20 and |s sized to
fit over the lip portion 22 of the housing 24. The boot = o

sgcond aperture 40 substantially concentric with the
opening into the cavity 36 in the upper portion 26 of

The second aperture 40 is sized to seal against the t.oe ed),h

boot seal
The upper

12 is fornmed of an eIastonerickJﬂaterlal sucl
i nsert 14 of dust boot assenbly 10 is formed

fron1g|ass

nylon. The upper insert 14 helps maintain a sealing condition bet
the tapered shank 28 anth short, known retainer ring designs require high

installation loads for boots, potentially tesulting in the boot

béing compromised during installation.
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A disclosed boot assembly for use with a Jjoint
assembly includes an elastonieric boot and an annularly shaped
retainer ring. The elastomeric boot is approximately cup ihaped
and has a lonsitudihal axis with a ‘cavity therealong. A
substantially coaxial first aperture at a base portion of the
boot opens into the cavity. The retainer ring is substantially
concentric with the first aperture of the boot and is bonded to
the boot at the base portion. The retainer ring has a plurality
of radially inwardly extending fingers. Each finger has a
finger aperture therethrough which reduces a bending strength of
the finger in response to an axial installation force against
the ring with fingers engaging a housing surface,

The fingers and the apertures therethrough are
configured in such a manner that an axial push-on load engaging
the boot assembly with a housing of a tie rod end |is
significantly lower than with conventional retainer rings having
no finger apefturea. Additionally; the finger apertures provide
improved mechanical bonding between the boot and the retainer
ring with elastomeric matefial being disposed on both sides of
the retainer ring as well as in the finger apertures. The
objects of the present lhyention can be beat understood from the
following specification and drawings of which the following is a
brief description.

BRIEF DESCRIPTION OF THE DRAVINCS

Figure 1 is a partial cross-sectional view of a rod
end with a ball joint and a dust boot in section.

filled
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the ‘boot seal 12 by restricting radial expansion of the second aperture 40.

The retai ner
~[etainer

38.
extending radially inwardly froman ann
a finger aperture 44 open in a direction substantlally paraIIeI

34. The el astoneric b?’%ute 2 is an enlarged cross-sectional view of the

ring 16 is substantially flat. The ring 16 is bonded T qﬁ% f%?

.............

The retainer ring 16 hgs a plurality f
gl’ar portion 4
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ring is formed of netal such as SAE 1065 steel. The
ring 16 has an annular shape as illustrated in Figure 4 _he
" at
" the base portion 20 and is substantially concentric tHER erture

Ebs
s

boot assembly of Figure 1.

Figure 3 1s a yet further enlarged cross-sectional
view of a base portion of the dust boot assembly of Figure 2 in
a partially installed position.

Figure 4 is a planar view of a retainer ring of the
dust boot assemblies of Figures 1-3.

Figure 5 is a front view of the retainer ring.

DESCRIPTIO ILED 0D

A dust Yoot assembly 10 illustrated in Figure 1
includes a boot or boot seal 12, an upper insert 14, and a
retainer ring 16. The boot assembly 10 seals a pivotal joint
assembly such as a tie rod end joint 18, both excluding
contaminants from the Jjoint 18 and retaining lubricant such as
grease therein. In an installed position, the dust boot
assembly 10 has a base portion 20 engaging a 1lip portion 22 of a
housing 24 of the tie rod end joint 18. The dust boot assembly
10 is substantially cup shaped, extendinj from the base portion
20 to an upper portion 26. The upper portion 26 seals against a
tapered shank 28 of a ball stud 30, or pivot member, which
extends from the houaing 24 through an opening 31 therein. The
1ip portion 22 circumscribes the opening 31. A ball portion 32
of the ball'stud 30 is disposed within the housing 24 of the rod
end joint 18.

As shown in Figure 2, dust boot seal 12 has a
central longitudinal axis 34 thegethtough. The dust boot 'se.al._
12 has a cup shaped cavity 36, centered on the axis 34, which
provides the boot 12 with flexible walls 37 of approximately
constant thickness. The boot seal 12 has a first aperture 38

to the axis



.seat 12 is disposed in part in the finger apertures 44. The neoprene

mat eri al of the boot seal passes froma first side 46 of the ring 16
through the aperture 44 to a second side 48 of the ring 16, fhus prawiding
a nmechani cal bond between the retainer ring 16 and the ?pﬁ"' Blaeii® SHEE)
The fingers 42 are adapted to provide a | ower bending L?SJ h @mkuﬂhn,
unperforated fingers in response to an _gxial force agaifhst  the” Iin

This results in a |l ower push-on |oad for a resultant re Yl
install ed over a shaft of a predeterm ned dianeter.

which opens into the cavity 36 at the base portion 20 and is
sized to fit over the 1lip portion 22 of the housing 24. The

boot seal 12 has a second aperture 40 substantially concentric
with the first aperture 38 opening into the cavity 36 in the
upper portion 26 of the boot assembly 10. The second aperture
40 is sized to seal against the tapered shank 28. The boot seal
12 is formed of an elatomeric material such as neoprene.

The upper insert 14 of dust boot assembly 10 is
formed from glass filled nylon. The upper insert 14 helps
maintain a sealing condition between the tapered shank 28 and
the boot seal 12 by restricting radial expansion of the second
aperture 40. '

The retainer ring is formed of metal such as SAE
1065 steel. The retainer ring 16 has an annular shape as
illustrated in Figure 4. The ring 16 is substantially flat.
The ring 16 is bonded to the boot seal 12 at the base portion 20'
and is substantially concentric with the first aperture 38.

The retainer ring 16 has a plurality of fingers 42
or tabs extend:lng' ridially invardly from an annular portion 43.
Each fingei' 42 has a finger aperture 44 open in a direction
substantially parallel to the axis 34, The elastomeric boot
seal 12 is disposed in part in the finger apertures 44, The
neoprene material of the boot seal passes from a first side 46
of the ring 16 through the aperture 44 to a second side 48 of
the ring 16, thus providing a mechanical bond between the
retainer ring 16 and the boot seal 12,

The fingers 42 are adapted to provide a lower
bending strength than known unperforated fingers in response to
an axial force against the fingers. This results in a lower
push-on load for a resultant retainer ring 16 when installed
over a shaft of a predetermined diameter.



The resul tant boot assenbly 10 has a relatively | ow push-on or installation
| oad, yet provides an adequately high resistance to renoval and superior
hoot seal 12 to ring 16 bonding. A sanple specinmen having an inside

di ameter A defined

REPLACEMENT SHEET
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_ The resultant boot assembly 10 has a relatively low
push-on or installation load, yet provides an adequately high
resistance to removal and superior boot seal 12 to ring 16
bonding. A sample specimen having an inside diameter A defined
by tips of the fingers 42 equal to & nominal value of 34.77 mm
(1.369 inches) was tested by pressing it over a 35.05 mm (1.380
inch) hollow mill diameter. The boot assembly was then pulled
off the hollow mill. A load of 515 newtons (116 pounds force)
vas required to remove the boot assembly from the mill, with the
boot seal remaining intact and attached to the retainer ring
16. A second test with a boot assembly having a similarly sized
retainer ring pressed over a 1.390 inch hollow mill was pulled
off the mill at 919 newtons. (207 pounds force) with the boot
remaining in tact.

Preferred embodiments have been disclosed. A worker
of ordinary skill in the art would realize, however, that
certain modifications would come within the teaching of this
invention. For example, it may be desirable to have a greater
number of tabs or finseri 42 than illustrated in the figures.
Likewise, it may be preferred to provide more than one aperture
in each finger, thus slightly increasing the bending strength of
the fingers 42 with minimal effect on the improved mechanical
bonding strength. The following claims should be studied in
ordér to determine the true scope and content of the invention.



bi/ tips of the fingers 42 equal to a nominal value of 34.77 mm (1.369

- inches) was tested by pressing it over a 35.05 nm (1.380 inch) hottew—mid—
. diameter. The boot assenbly was t hen pul l ed of f the holl;

: A Ioad of -

- 515 newtons (116 pounds force) \Aﬁ'llmmnumg'mn“mmve t Egym laced

- fromthe mll, with the boot sea t and H l’
retainer ri ng 16. A second test with"a 'bodt ssenbly hav 'ng

sized retainer ring pressed over a 1.390 inch hollow mll was pulled off
the mll at 919 newtons (207 pounds for&e) with the boot] FREaeera—

tact. Preferred enbodi nents have been di scl
ordinary skill in the art would realizg, wever, that c
nodi fications would cone within the t g of this

We claim:

1. A boot assembly for use with a Jjoint assembly
comprising: '
an elastomeric boot being approximately cup shaped
having an axis and defining a cavity therealong with a
substantially coaxial first aperture at a base portion thereof;
and - | Fwﬁ,,\ .
J an annularly shaped a_ubsta’mtially flat retainer ring
secured to the boot at . the base’' and being substantially
concentric with the first aperture and having a plurality of
radially inwardly extending fingers with a finger aperture in
each finger, wherein the finger apertures reduce a bending
strength of the fingers in response to an axial force

thereagainst.

2. A boot assembly as claimed in claim 1, wherein the
apertures in the fingers are open in a direction substantially
parallel to the axis.

3. A boot assembly as claimed in claim 1, wherein the
elastomeric boot is disposed in part in the finger apertures.

4, A boot assembly as claimed in claim 1, wherein the
boot passes from a first side of the ring through the finger
apertures to a second side of the ring.

5. A retainer ring for use with an elastomeric séalins
boot, the ring comprising:
- a bubstant:lally flat annular portion; and
a plurality of fingers unitary with the annular
porltio'n and extending radially invardly with an aperture in each
finger, wherein the finger apertures reduce a bending strength
of the fingers m response to a force thereagainast in a
direction substantially normal to the flat annular portion.



i nvention. For exanple, it may be desirable to ha e a gr r
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i ncreasi ng the bendi ng strengt h(“mmmu ““ mm
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6. A retainer ring as claimed in claim 5, wherein the
apertures in the fingers are open in a direction substantially
normal to the flat annular portion. '

7. A pivotal joint assembly comprising:

a link member housing having a 1ip portion
circumscribing an opening therein;

a pivot member rotatably disposed in the housing
with a shank portion extending through the opening;

an elastomeric boot being approximately cup shaped
having an axis and defining a substantially coaxial cavity
therein with a -substantlially coi&xial first aperture opening into
the cavity at a base portion surrounding the lip portion and a
substantially coaxial aecohd aperture opening into the cavity at
an upper portion c:lrcumscribing the shan},rortlon; and

an annularly shaped subst tially flat retainer ring

‘/ bonded to the bDoot at the Dbas and being substantially

concentric with the first aperture and having a plurality of
radially inwardly extending fingers with a finger aperture in
each finger, wherein the finger apertures reduce a bending
strength of the fingers in response to an axial force
thereagainst.

8. A pivotal Jjoint assembly as claimed in claim 7,
wherein the apertures in the fingers are open in a direction
substantially parallel to the axis.

9. A pivotal Jjoint assembly as claimed in claim 7,
vherein the elastomeric boot is disposed in part in the finger
apertures,

10. A pivotal joint assembly as claimed in claim 7,
vherein the boot passes from a first side of the ring through
the finger apertures to a second side of the ring.



CLAI M5 . 1. A boot assenbly for use with ajoint assenbly
conpri si ng: : an el astoneric boot being approxi mately cup
shaped having an axis and defining a cavity therealong with a
"substantially coaxial first aperture at a base portlon_,_hbeteg#ffﬁﬁﬁ

. an annul arly shaped substantially flat retainer ring s qna&u#dnmﬂﬁhbvﬁﬁbt
~the base portion and being substantially; concentric w ih the Brg aﬁgﬁ
~and having a plurality of radially inwardly extending fmmger -----------------
- finger aperture in each finggee=gherein the finger ap
' bendi ng strength of the fing’ﬂgﬁﬂ respgpse to an
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axi al force t her eagai nst, and wherein the apertures in the fingers are open

in a direction substantially parallel to the axis. 2. A boot
as claimed in claiml1l, wherein the elastonmeric boot is disposed in part in
the finger apertures. 3. A boot assenbly as claimed in claiml1,

wherein the boot passes froma first side of the ring=theeugh-the finger

apertures to a second side of the ring. 4. || REPLACERERNEsHE-RY/:f or

use with an el astomeric sealing boot, the ring conpifising:0§ JAN 1996 a
: Date : _

substantially flat annul ar portion; afd




a plurality of fingers unitary with the annular portion and extending
radiall'y inwardly with an aperture in each finger,
gpertures reduce a bending strength of the fingers in response to a force
t hereagai nst in a direction substantiall'y normal to the flat_annul ar
and wherein the apertures in the fingers are
substantially normal to the flat annul ar portion.

portion,

7 -

wherein the finger

s ey T

5. A pivotal joint assenbly conprising

REP c%wi@ssﬁeé“rﬁé-‘?f”
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DUST BOOT AINER RI
ABSTRACT OF THE DISCLOSURE
A'bopt asaembly-used with a joint assembly has an
elastomeric boot and an annularly shaped retainer ring. The

elastomeric boot is approximately cup shaped and has an axis
with a cavity therealong. A substantially coaxial first

~ aperture at a base portion of the boot opens to the cavity. The

retainer ring ia lubst;anthily concentric with the first
aperture of the boot and is secured to the boot at the base
portion. The retainer ring has a plurality of radially inwardly
extending fingers. Each finger has a finger aperture
therethrough reducing a bendfng strength of the finger in
response to an axial force thereagainst.
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a- IZink nmenber housing having a |j r ; 11ye
t her ei n; a pivot qu%ﬁr“‘tdfg{gﬁa%'ﬁ%'

I bi ng an openi ng
posed in the housing

with a shank portion extending [ t@q I NG
el astoneric boot bei ng approxi a?é’glf}%,,_ ape "hi _______ = ef i ni ng
a substantially coaxial cavity thereingwith a subsfanti al coaxt akgff r st

Re-ng—the

aperture opening into the cavity as a base portion{-s_u;"j
portion an ﬁ;trg)sj[ antially coaxial second apertur

ety |2

: : _ ey

at an uppe?c%(*)r 1 on circunscribing the shank portion; andmnmmml)"!mmr“lmn

annul arly shaped substantially flat retainer ring bonded 0O at the

base portion and having a plurality of concentric with the first aperture

and having a plyralit ' ' |-y, ' ' s with a finger
yr A &4t \%%?Ae% ﬁfﬁ%@%g‘ éXm‘?ﬁsgﬁi%l}p&)rﬂﬂrg%ear

aperture in each finger, rapertures reducé a bendi ng

strength of the fingangldstoneinRoskeiiPasirotixiatdly L@y SRptdRiGAOA DS angher ei n
the apertures in the fingers are open in a direction substantially parall el
to the axi gefining a cavity therealong with a substantially coaxial first aperture at a base portion

thereof; and

an annularly shaped substantially flat retainer ring secured to the boot at
the base portion and being substantially concentric with the first aperture and having a
plurality of radially inwardly extending fingers with a finger aperture in each finger,
wherein the finger apertures reduce a bending strength of the fingers in response to an
axial force thereagainst, and wherein the apertures in the fingers are open in a direction

substantially parallel to the axis.

2. A boot as claimed in claim 1, wherein the elastomeric boot is disposed in

part in the finger apertures.

3. A boot assembly as claimed in claim 1, wherein the boot passes from a

first side of the ring through the finger apertures to a second side of the ring.

4. A retainer ring for use with an elastomeric sealing boot, the ring
comprising:
a substantially flat annular portion; and
a plurality of fingers unitary with the annular portion and extending
radially inwardly with an aperture in each finger, wherein the finger apertures reduce a
bending strength of the fingers in response to a force thereagainst in a direction
substantially normal to the flat annular portion, and wherein the apertures in the fingers

are open in a direction substantially normal to the flat annular portion.




-6.~ Apivotal joint assenbly as claimed in claim5, wherein the
I's disposed in part in the finger apertures. 7.

el astoneri c boot
A pi.votal joint assenbly as clainmed in claimb, V\hew_;pajses
froma first side of the ring through the finger § 3
ouo [N N NN llll
. 5. A pivotal joint assembly comprising: :

of the ring. -7 -
a link member housing having a lip portion circumscribing an opening

therein;
a pivot member rotatably disposed in the housing with a shank portion

extending through the opening;

an elastomeric boot being approximately cup shaped having an axis and
defining a substantially coaxial cavity therein with a substantially coaxial first aperture
opening into the cavity as a base portion surrounding the lip portion and a substantially
coaxial second aperture opening into the cavity at an upper portion circumscribing the

shank portion; and
an annularly shaped substantially flat retainer ring bonded to the boot at

the base portion and having a plurality of concentric with the first aperture and having a
plurality of radially inwardly extending fingers with a finger aperture in each finger,
wherein the finger apertures reduce a bending strength of the fingers in response to an

axial force thereagainst, wherein the apertures in the fingers are open in a direction

substantially parallel to the axis.
6. A pivotal joint assembly as claimed in claim 5, wherein the elastomeric

boot is disposed in part in the finger apertures.

7. A pivotal joint assembly as claimed in claim 5, wherein the boot passes

from a first side of the ring through the finger apertures to a second side of the ring.



