
DUST BOOT RETAINER RING                      FIELD OF THE INVENTION  



The present invention relates to improvements in dust boot assemblies for
use with pivoting joints, and more particularly to dust boot retainer
rings.                    BACKGROUND OF THE INVENTION              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 joint 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 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 engagement between
the 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.                                       -2-



In short, known retainer ring designs require high installation loads for
boots, potentially resulting in the boot being compromised during
installation.                      SUMMARY OF THE INVENTION              A
disclosed boot assembly for use with a joint 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  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 apertures. 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.
BRIEF DESCRIPTION OF THE DRAWINGS              Figure 1 is a partial
cross-sectional view of a rod end with a ball joint and a dust boot in
section.    



-3-              Figure 2 is an enlarged cross-sectional view of the boot
assembly of Figure 1.              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 5 is a
front view of the retainer ring.                DESCRIPTION OF  A DETAILED
EMBODIMENT              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  installed  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 joint 18.  The dust boot assembly 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 lip 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
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 first aperture 38



-4-   which opens into the cavity 36 at the base portion 20 and is sized to
fit over the lip 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 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 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
extending radially inwardly from an annular portion 43. Each finger 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 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 a 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) was 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 bending strength of the fingers 42 with  minimal effect on
the improved mechanical bonding strength.  The following claims should be
studied in order to determine the true scope and content of the invention.



CLAIMS  .            1.    A boot assembly for use with ajoint 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
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.
- 7 -         5.    A pivotal joint assembly comprising: 



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.    


