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(67) Claim

1. Inawheel rim assembly having a wheel rim with first bead flange, a separable
second bead flange, a retaining ring assembly having inboard and outboard portions, the
inboard portion received within a groove in the wheel rim to sccure the separable second
bead flange on the wheel rim, and a flexible composite seal disposed adjacent the
outboard portion of the retaining ring assembly, the wheel rim and the second bead
flange having oppositely disposed complementary shaped lobe grooves extending
radially inwardly and radially outwardly respectively, an axial opening extending
between said second bead flange and wheel rim and being in alighment with said
outboard portion, and the flexible composite seal member disposed within the axial
opening and oppositely disposed complementary shaped lobe grooves, the composite

seal member comprising a central flexible member and a radially extending flexible base
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member extending at opposite ends into oppositely disposed spaced apart flexible lobe
members cach received within a respective oppositely disposed complementary shaped

lobe groove to retain the composite seal member within the axial opening,
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(57) Abstract

A wheel rim assembly (1us includes a first bead
flange and a separable second bead flange (16), the
scparable second bead flange (16) maintained on a wheel
am (12) of the wheel rim assemblv (10) by a retaining
nng assembly (20). The retaning ring assembly (20)
wcludes an outboand portion (22) which is partally

- disposed within an axial opening (18) between the second

bead flange (16) and wheel rim (12). The second bead

. Mange (16) and the wheel fim (12) each include an

oppositely disposed complementary shaped lobe groove

(13, 17) communicating with the axial opening (18),

Disposed within the axial opening (18) is a flexible

composite corrosion scal (30) comprising a generally

rectangularly shaped central flexible member (32) joined

with a radially extending flexible . 2 member (35)

having a plurality of axially extending protrusions (40) and

oppositely disposed, spaced apart flexible lobe members

' (38, 39) each received within a respective lobe groove (13,

“17). The seal (30) is flexible and when installed the lobe

' members (38, 39) extend radially outwardly to be received

within the lobe grooves (13, 17) such that the seal (30)

is captured within the axial opening (18) and prevents

t | contaminants from entering into an area (50) between the

" second bead flange (16) and wheel rim (12) wherein the
retaining ring assembly (20) is housed.
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AIRCRAFT WHEEL DEMOUNTABLE TLANGE CORROSION SLAL

Thus wmvention relates to a wheel am assembly having a separable
second bead flange retained n place by a retaiming ning assembly, with a flexible
compostte corrosion seal located between the separable second bead flange and wheel
nm in order to protect the retaining nng assembly

Aurcraft wheel assemblies compnse an inflatable tire which s first
mounted on the wheel nm and then followed by a separable second bead flange which
is maintained in place by a retaining nng assembly  Upon inflation of the mounted ure,
the outboard tire bead forces the separable second bead flange into ught contacting
engagement with the retaining ring assembly  When the ure 15 deflated. the retainng
ring assembly is removed first. followed by the separable bead flange and finally the
deflated ure  Such a wheel assembly and retaning ring assembly is described in
Van Den Abeele U S Patent No 4,757,851 owned by the same assignee as herein
When the tire has been inflated and the wheel assembly utilized on an awrcraft, 1t 1s
important that the retaining ring assembly be protected from corrosion, contaminants,
and any other matter which could degrade over time or damage the retaning nng
assembly that maintains the separable second bead flange in place upon the wheel rim
If a scal is utilized for such protection, it is highly desirable that the seal be ecasy to
install. retain itself in place, be easy to remove, and also compensate for tolerance
stack-ups in the area that the seal is scated Additionally, it is important that the seal
be easy to store so that when it is removed from storage it will return to its proper
functional shape despite the manner in which it has been stored. The corrosion seal
should be easily manufactured from currently available materials which will contribute
to reducing its cost.

The present invention provides solutions to the above by providing in a
wheel rim assembly having a wheel rim with first bead flange, a separable second bead
flange, a retaining ring assembly having inboard and outboard portions, the inboard
portion received within a groove in the wheel rim to secure the separable second bead
flange on the wheel rim, and a flexible composite seal disposed adjacent the outboard
portion of the retaining ring assembly, the wheel rim and the second bead flange having
oppositely disposed complementary shaped lobe grooves extending radially inwardly
and radially outwardly respectively, an axial opening extending between said second
bead flange and wheel rim and being in alignment with said outboard portion, and the
flexible composite seal member disposed within the axial opening and oppositely
disposed complementary shaped lobe grooves, the composite seal member comprising
a central flexible member and a radially extending flexible base member extending at
opposite ends into oppositely disposed spaced apart flexible lobe members each
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reeeived within a respective oppositely disposed complementary shaped lobe groose to
retun the composite seal member withun the axial opening

One wav of carrving out the invention 15 described in detail below with
reference to the drawing which illustrates an embodiment in which

Figure 115 a secuon view of a wheel rim assembly, separable second
bead flange, retaining ring assembly, and the flexible composite seal of the present
invention

The wheel nm assembly 1s designated generally by reference numeral
10 Wheel am assembly 10 comprises wheel rim 12 having therein a eircumferential
and radially extending groove 14, and separable second bead flange 16 mounted onto
nm 12 and held in place by retaining nng assembly 20 Retaining ring assembly 20
may be any one of several types of retaining nng assemblies having the general shape
shown above, and including the assembly illustrated in Van Den Abeele U S Patent
No 4,757,851 A first or inboard bead flange (not shown) is an integral part of wheel
nm 12 Separable second bead flange 16 slides axially onto nm 12 to trap sealing
means 11 therebetween, and retaining ring assembly includes lobe 21 disposed within
groove 14 When an inflatable tire (not shown) is disposed about wheel im assembly
10, the tire is inflated to force separable second bead flange 16 radially inward in the
direction of Arrow A and axially in the direction of Arrow B Retaining nng assembly
20 is captured between flange 16 and rim 12, with flange 16 maintained axially in place
by lobe 21 of ring assembly 20 so that flange 16 cannot be displaced further in the
direction of Arrow B

Separable second bead flange 16 includes a portion of axially extending
opening 18 (located between flange 16 and rim 12) extending from its eutboard
surface 19 toward the axial center of rim 12, opening 18 communicating with groove
14 wherein retaining ring assembly 20 is received. Retaining ring assembly 20 includes
the lobe or inboard portion 21 and an outboard portion 22 located within and aligned
with axial opening 18 Located toward the outboard portion of axial opening 18 are a
pair of oppositely disposed complementary shaped lobe grooves 17 and 13 Groove
17 is located in second bead flange 16 and groove 13 is located in wheel rim 12. Each
of the lobe grooves 13, 17 extends radially away from its communication with axial
opening 18

Disposed within axial opening 18 and lobe grooves 13 and 17 is a
flexible composite corrosion seal designated generally by reference numeral 30
Corrosion seal 30 comprises a flexible composite seal having a generally rectangularly
shaped central flexible member 32 joined at end 33 to radially extending flexible base
member 35 Base member 35 of composite seal 30 includes a pair of oppositely
disposed spaced apart flexible lobe members 38, 39 and a plurality of axially extending
bumps or protrusions 40 which engage or abut outboard portion 22 Lobe member 38
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15 recewved withun lobe groove 13 and lobe member 39 19 recaved withun lobe graove
17 Corrosion seal 30 15 a composite seal compnsing central flexihle member 32 made
from H1 Heel Stock which is a proprietary matenal available from the J M Clipper
Seal Company of Nacogdoches, Texas The H1 Heel Stock 15 joined to base member
35 whuch compnses butadiene acrylomitnle or what 13 sometimes called “nitnle rubber®
Central flexible member 32 13 disposed about penpheral axial centerline P-P

After separable second bead flange 16, wheel nm 12, and the inflatable
tire (not shown) have been assembled as above, corrosion seal 30 is installed easily by
pressing the seal axially into axial opening 18 until protrusions 40 engage outboard
portion 22 and lobes 38 and 39 extend resiliently radially outwardly into grooves 13
and 17 Grooves 13 and 17 are cach disposed at an acute angle relative centerline P-P
of flexible member 32. Lobes 38 and 39 are captured within lobe grooves 13 and 17
such that corrosion seal 30 is captured axially and radially between separable second
bead flange 16, outboard portion 22, and wheel rim 12, Corrasion seal 30 prevents
moisture, contaminants and any other damaging matter from entering into the area 50
defined by groove 14 and axial opening 18, and protects retaining ring assembly 20
from degradation or damage over time. Because of its flexibility and the bump like
protrusions 40 on the axially inward side of base member 35, corrosion seal 30
compensates for any tolerance stack ups in the proximity of the area of its installation
between flange 16 and rim 12, and compensates for changes in wheel shape due to
ground loads transmitted through the tire into the wheel. The corrosion seal is casily
removed by simply pulling axially outwardly (toward the right in Figure 1) on the H1
Heel Stock flexible member 32 with needle nose pliers, No special tools are required.
Because of its flexibility and the form retaining ability of central flexible member 32,
the corrosion seal which is annular in shape may be stored in a non-annular form and
when removed for use, it will "remember" or retain its shape so that it is ready for
installation, The corrosion seal of the present invention provides the above advantages
so that it is easy to store pri-¢ to its use, easily installed, provides self retention when
installed, and is easily removed.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
. Inawheel rim assembly having a wheel rim with first bead flange, a separable
second bead flange, a retaining ring assembly having inboard and outboard portions, the
inboard portion received within a groove in the wheel rim to secure the separable second
bead flange on the wheel rim, and a flexible composite seal disposed adjacent the
outboard portion of the retaining ring assembly, the wheel rim and the second bead
flange having oppositely disposed complementary shaped lobe grooves extending
radially inwardly and radially outwardly respectively, an axial opening extending
between said second bead flange and wheel rim and being in alignment with said
outboard portion, and the flexible composite seal member disposed within the axial
opening and oppositely disposed complementary shaped lobe grooves, the composite
seal member comprising a central flexible member and a radially extending flexible base
member extending at opposite ends into oppositely disposed spaced apart flexible lobe
members cach received within a respective oppositely disposed complementary shaped
lobe groove to retain the composite seal member within the axial opening,
2. ‘The wheel rim assembly in accordance with claim 1, wherein the radially
extending flexible basc member and oppositely disposed spaced apart lobe members are
made of butadienc acrylonitrile.
3. The wheel rim assembly in accordance with claim 2, wherein said central flexible
member is gencrally rectangularly shaped and made from I11 heel stock.
4, ‘The wheel rim assembly in accordance with claim 3, wherein the flexible

composite seal is a corrosion seal which prevents contaminants from entering into an
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arca between the second bead flange and wheel rim, the area occupicd by said retaining
ring assembly.
5. The wheel rim assembly in accordance with claim 4, wherein cach of the lobe
grooves is disposed at an acute angle relative to a peripheral center line of said radially

5 cxtending flexible base member.

6.  The wheel rim assembly in accordance with claim 5, wherein the composite scal

has a generally T-shaped cross section,

3, %% 7. ‘The wheel rim assembly in accordance with claim 1, wherein the flexible base
E:E-:: member includes a plurality of axially extending protrusions on a side opposite from said
3.5::F0 central flexible member.

" ' DATED this 3rd day of June, 1996
. ., ALLIEDSIGNAL INC.
et Attorney: RYAN D, CURNICK

Fellow Institute of Patent Attorneys of Australia
R E of SHELSTON WATERS
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