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(57) Claim

1. 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 tlie separable second 

bead flange on tlie 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, tlie composite 

seal member comprising a central flexible member and a radially extending flexible base

.../2
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member extending at opposite ends into oppositely disposed spaced apart flexible lobe 

members each 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 (lv> includes a first bead 
flange and a separable second bead flange (16), die 
separable second bead flange (16) maintained on a wheel 
nm (12) of die wheel rim asscmblv (10) by a retaining 
nng assembly (20). The retaining ring assembly (20) 
includes an outboard portion (22) which is partially 
disposed within an axial opening (18) between the second 
bead flange (16) and wheel rim (12). The second bead 
flange (16) and the wheel rim (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 seal (30) comprising a generally 
rectangularly shaped central flexible member (32) joined 
with a radially extending flexible I . a 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 

I ; contaminants ftom 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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This invention relates to a wheel nm assemblv having a separable 
second bead flange retained in place bv a retaining ring assembly, with a flexible 
composite corrosion seal located between the separable second bead flange and wheel 
nm tn order to protect the retaining ring assembly

5 Aircraft wheel assemblies compose an inflatable tire which is 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 tire, 
the outboard tire bead forces the separable second bead flange into tight contacting 
engagement with the retaining ring assembly When the tire is deflated, the retaining 

10 ring assembly is removed first, followed by the separable bead flange and finally the 
deflated tire Such a wheel assembly and retaining 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 aircraft, it is 
important that the retaining ring assembly be protected from corrosion, contaminants.

15 and any other matter which could degrade over time or damage the retaining nng 
assembly that maintains the separable second bead flange in place upon the wheel rim 
If a seal is utilized for such protection, it is highly desirable that the seal be easy to 
install, retain itself in place, be easy to remove, and also compensate for tolerance 
stack-ups in the area that the seal is seated Additionally, it is important that the seal 

20 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
25 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 

30 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

35 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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received within a respective oppovitelv disposed compiemcntarv shaped lobe groove ϊ«» 
retain the composite seal member within the axial opening

One wav of earning out the invention is described m detail below with 
reference to the drawing which illustrates an embodiment m which

S Figure I is a section 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 is designated generally by reference numeral 
10 Wheel nm assembly 10 comprises wheel rim 12 having therein a circumferential 

10 and radially extending groove 14, and separable second bead flange 16 mounted onto 
rim 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 

15 rim 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 rim 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 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 outboard 

25 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 

30 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 

35 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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is received within lobe groove 13 and lobe member 39 is received within lobe groove 
17 Corrosion seal 30 is a composite seal composing central flexible member 32 made 
from Hl Heel Stock which is a proprietary material available from the J M Clipper 
Seal Company of Nacogdoches. Texas The Hl Heel Stock is joined to base member 
35 which composes butadiene aerylonnole or what is sometimes called “nitole oibbcr” 
Central flexible member 32 is disposed about peopheral axial centerline P-P

After separable second bead flange 16. wheel om 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 resiliendy radially outwardly into grooves 13 
and 17 Grooves 13 and 17 are each 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, end wheel rim 12. Corrosion sea! 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 easily 
removed by simply pulling axially outwardly (toward the right in Figure I) on the Hl 
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 r to its use, easily installed, provides self retention when 
installed, and is easily removed.
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TUB CLAIMS DEFINING ΊI IE INVENTION AREAS FOLLOWS:-

1. 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

5 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
• »·*·
··«·

•"•‘i member extending at opposite ends into oppositely disposed spaced apart flexible lobe 

. ,, members each received within a respective oppositely disposed complementary shaped• · ··♦··
is 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 base member and oppositely disposed spaced apart lobe members arc 

made of butadiene acrylonitrile.

3. The wheel rim assembly in accordance with claim 2, wherein said central flexible

member is generally rectangularly shaped and made from 111 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



area between the second bead flange and wheel rim, the area occupied by said retaining 

ring assembly.

5. The wheel rim assembly in accordance with claim 4, wherein each of the lobe 

grooves is disposed at an acute angle relative to a peripheral center line of said radially

5 extending flexible base member.

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

has a generally T-shaped cross section.·· ·• · · ♦ ··• ·• ·· • · ·• · ···· ·• ·· • · ·• · ·• ····
:: to·· ·· • ······• ·

7. The wheel rim assembly in accordance with claim 1, wherein the flexible base 

member includes a plurality of axially extending protrusions on a side opposite from said 

central flexible member.

DATED this 3rd day of June, 1996

• ··* · ·«·······• · ··· ·

ALLIEDSIGNAL INC.

Attorney: RYAN D. CURNICK 
Fellow Institute of Patent Attorneys of Australia

. ..15• · · ····
of SHELSTON WATERS

I!5WOODOCiSAT



WO 05/0973?
1*(T/US94/|O7<||

/6
A

, g------- >

fi&. Ί



INTERNATIONAL SEARCH REPORT Inun *1 Applitauiin No
PCT/US 94/10741

Accenting to International Patent Cliuoftaaon (IPC) er to both national darofitauon and ||’C

A Ct MMI tmilON W MIIIJI <·< MATH II
IPC 6 B60B25/14

It. FIELDS SF.AIlCHlil>____________________________________________________________

Minimum documenution searched (classification system followed by classfication symbols)
IPC 6 B60B

Doeumentauon searched other than minimum documentation to the extent that such documents are «eluded tn the fields searched

Electronic date base consulted during the mtcmaUonal search (name of data *·^.·  and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A ΕΡ,Α,Ο 438 719 (THE BFGOODRICH COMPANY) 31 
July 1991
see column 2, line 40 - column 5, line 53; 
figures

1

A PATENT ABSTRACTS OF JAPAN
vol. 17, no. 576 (M-1499) 20 October 1993 
& JP,A,05 169 903 (BRIDGESTONE CORP) 9 
July 1993
see abstract

1

A US,A,4 757 851 (VAN DEN ABEELE) 19 July 
1988
cited in the application 
see figures

-/-

1

0 Further documents are listed tn the continuation of box C. Patent family members are luted in annex,X

* Special categories of ated documents:

*A*  document defining the general state of the art which is not 
considered to be of particular relevance

*E*  earlier document but published on or after the international 
filing date

■L‘ document which may throw doubts on priority daimfi) or 
which is ated to establish the publication date of another 
atation or other speaal reason (as specified)

•0*  document referring to an oral disclosure, use, exhibition or 
other means

*P*  document published prior to the International filing date but 
later than the pnonty date claimed

'T later document published after the international filing date 
or priority date and not tn conflict with the applicauon but 
ated to understand the principle or theory underlying the 
invention

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an tnvenuve step when the document is taken alone 

* V*  document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu­
ments, such combination being obvious to a person skilled 
tn the art.

‘i*  document member of the same patent family

Date of the actual completion of the international search

Name and mailing address of the ISA
European Patent Office, P.O. 5818 Patentlaan 2 
NL- 2280HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax ( + 31-70) 340-3016

Date of mailing of the mtcmaUonal search report

20.oi.g5
13 January 1995

Authorized officer

Vannest·· *

Form PCT/1SA/2I0 (second sheet) (July 17»)

page 1 of 2



Inter» *1 Apfilicatiun ho

PCT/US 94/10741
I INTERNA's > AL SEARCH REPORT

('.(Continuation) DOCUMliNTS C ON5IOI lUiO TO Uli HI M:VANT

Category * Citation of document, with indication, where appropriate, of the relevant pairage» Relevant to claim No.

A GB,A,2 261 857 (SMITH) 2 June 1993 
see page 6, line 19 - page 14, line 16; 
figures

1

A US,A,4 683 930 (ELAM) 4 August 1987 
see claim; figures

1

1

Form PCT/1SA/210 (conunuauon of i«and ih«l) (July 1972)

page 2 of 2



• » · INTERNATIONAL SEARCH REPORT
.dlumuimn on patent family mtmben

lour ul Application ho
PCT/US 94/19741

Form ΡΟΤ/15Λ/210 (patent family annex) (July UM)

Patent document 
cued in tcarch report

Publication 
date

Patent family 
member(s)

Publicauun 
date

EP—A—0438719 31-07-91 US-A- 5086821 11-02-92
DE-D- 69008147 19-05-94
DE-T- 69008147 03-11-94
ES-T- 2055286 16-08-94
JP-A- 4297303 21-10-92

US-A-4757851 19-07-88 DE-A- 3777678 30-04-92
ΕΡ-Α,Β 0238786 30-09-87
JP-A- 62227802 06-10-87

GB-A-2261857 02-06-93 US-A- 5259430 09-11-93
FR-A- 2684048 28-05-93

US-A-4683930 04-08-87 NONE


