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illGB RETENTION FORCE SERVICEABLE 
PLUG-ON JOINT ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

'lliis application claims the benefit of U.S. Provisional 
Application No. 62/500,821, filed ou May 3, 2017. The 
entire disclosure of the above application is incorporated 
herein by rcforence. 

FJELD 

The present technology relates to joint assemblies, pnr­
licularly to a propeller shaft constant velocity joint with a 
plug-on interface that provides a high retention force and 
service access for disassembly thereof. 

INTRODUCTION 

This section provides background infonnation related to 
the present disclosure which is not necessarily prior art. 

Joint assemblies, including various universal and constant 
velocity joints, are common components in automotive 
vehicles for applications requiring a transmission of torque 
through an angle. Universal joints can be used to join 
portions of a driveshaft. Constant velocity joints (CV joints 
or CVJs) are typically used to transmit torque at an angle 
from a powertrain transmission (transmission or four wheel 
drive system, for example) of a vehicle to final drive 
components with a constant velocity or speed. 

One type of CV joints are referred to as plug-on CV joints. 
Plug-on CV joints are used for attachment of a drive or 
propeller shaft of the vehicle to the powertrnin or to the final 
drive components without requiring the use of threaded 
fasteners or bolts to secure the joints. Typically, the plug-on 
CV joint includes an outer joint member and an inner joint 
member. Internal splines fonned on either the illiler joint 
member or the outer joint member couple with external 
splines formed on the powertrain or a final drive component 
sbaft and secured with an ex.panding snap ring. The snap ring 
secures or locks the CV joint axially when corresponding 
grooves of the internal splines and the external splines are 
aligned. 

Generally, the plug-on CV joints are used for vehicles 
such as passenger cars and light truck applicatiollS having 
independent suspensions, wherein the drivelines are not 
subjected to high cyclic axial thrnst loading incurred from 
rapid movement of live beam axles. Disadvantageously, the 
suap rings used to axially retain or lock the CV joint to the 
powertrain or final drive components are entirely covered 
and not easily accessible after assembly. As a result, the snap 
ring is not easily accessible for disassembly or disengage­
ment with tools during maintenance. To overcome this 
disadvantage, the snap ring and corresponding grooves are 
configured to permit forced disassembly with pry tools 
employing relatively minimal axial loads, generally less 
than about 500 pounds. 

However, these plug-on CV joints with the snap ring are 
unable to withstand higher thrust loads applied to the 
driveline on Hve beam axle applications, while still permit­
ting easy access tQ the snap ring for maintenance. 

2 
SUMMARY 

The present technology includes articles of manufacture, 
systems, and processes tbat relate to a joint assembly, 

5 including a robust plug-on CV joint, which is configured for 
maximized axial retention of the plug-on CV joint to a 
powertraiu or final drive component while maximizing au 
ease of maintenance thereof. The joint assembly can include 
a joint having splines fom1ed therein and a shaft having 
splines fom1cd thereon coupled to .the joint, where the 

10 splines of the shafi engage the splines of the joint. J\n access 
window is formed on the joint and a ring retains the shaft to 
the joint, where a portion of the ring is accessible through the 
access window. 

In certain embodiments, a joint assembly is provided that 
15 includes a first member, a second member, a window, and a 

retaining means. 'Die first member has a first engagement 
means and the second member bas a second engagement 
means. A portion of the second member is disposed within 
the first member, where the second engagement means 

20 engages the first engagement means to provide a coupling of 
the secQnd member to the first member. The window is 
formed within the first member where the portion of the 
second member is disposed within the first member. The 
retaining means is configured to retain the coupling of the 

25 second member to the first member, where at least a portion 
of the retaining meaJ1s is accessible through the window. A 
joint, such as a constant velocity joint, can be coupled to one 
of the first member and the second member. 

In certain embodiments, a joint assembly is provided that 
30 includes a first member, a second member, a window, and a 

retaining ring. The first member has an open end and a first 
plurality of splines fanned within the open end. The second 
member has a second plurality of splines fom1ed thereon. A 
portion of the second member is disposed within the first 

35 member, where the second plurality of splines engages the 
first plurality of splines to provide a coupling of the second 
member to the first member. TI1e window is formed within 
the first member where the portion of the second member is 
disposed within the first member. lbe retaining ring is 

40 configured to retain the coupling of the second member to 
the first member and a portion of the retaining ring is 
accessible through the window. The first member includes 
an interior surface annular recess that receives a portion of 
the retaining ring and the second member includes an 

45 exterior surface annular recess that receives another portion 
of the retaining ring. 

In certain embodiments, a method of servicing a joint 
assembly is provided that includes manipulating the retain­
ing means through the window to release the coupling of the 

50 second me111bcr to the first member. The first member and 
the second member are then separated by disengaging the 
second engagement means from the first engagement means. 
In this way, Qnc of the first member and the second member 
can be replaced with another of the first member and the 

55 second member to form another joint assembly. 
Further areas of applicability wil I become apparent from 

the description provided herein. The description and specific 
examples in this summary are intended for purposes of 
illustration only and are not intended to limit the scope of the 

60 present disclosure. 

DRAWINGS 

It would be desirable to provide a robust plug-on CV joint 
config·ured for maximized axial retention of the CV joint to 65 

a powertrain or final drive components while maximizing an 
ease of maintenance thereof. 

The drawings described herein are for illustrative pur­
poses only of selected embodiments and not all possible 
implementations, and are not intended to limit the scope of 
the present disclosure. 
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FIG. 1 is an exploded perspective view of an embodiment 
of a joint assembly according to the present technology. 

FIG. 2 is an assembled perspective view of the embodi­
ment of the joint assembly of FIG. 1. 

FIG. 3 is a fragmentary cross-sectional view of the joint 5 

assembly taken along plane 3-3 in FlG. 2. 

DETAILED DESCRIP'TION 

Tue following description of technology is merely exem- 10 

plary in nature of the subject matter, manufacture and use of 
one or more inventions, and is not intended to limit the 
scope, application, or uses of any specific invention claimed 
in this application or in such other applications as may be 
filed claiming priority to this application, or patents issuing 15 
therefrom. Regarding methods disclosed, the order of the 
steps presented is exemplary in nature, and thus, the order of 
the steps can be different in various embodiments. "A" and 
"an" as used herein indicate "at least one" of the item is 
present; a plurality of such items may be present, when 20 

possible. Except where otherwise expressly indicated, all 
numerical quantities in th.is description are to be understood 
as modified by the word "about" and all geometric and 
spatial descriptors are to be understood as modified by the 
word "substantially" in describing the broadest scope of the 25 
technology. "About" when applied to munerical values 
indicates that the calculation or the measurement allows 
some slight imprecision in the value (with some approach to 
exactuess in the value; approxilJlately or reasonably close to 
the value; nearly). If, for some reason, the imprecision 30 
provided by "about" and/or "substantially" is not otherwise 
understood in the art with this ordinary meaning, then 
"about" and/or "substantially" as used herein indicates at 
least variations that may arise from ordinary methods of 
measuring or using such parameters. 35 

All docwnents, including patents, patent applications, and 
scientific literature cited in this detailed description are 
incorporated herein by reference, unless otherwise expressly 
indicated. Where any conflict or ambiguity may exist 
between a document incorporated by reference and th.is 40 
detailed description, the present detailed description con­
trols. 

4 
Although examples are provided herein with reference to 
CV joints, the present technology can apply to other types of 
joint assemblies used in other applications. Joint assemblies 
according to the present disclosu.re are configured to facili­
tate a transmission of rotational forces and torque between 
components, such as driveline components of a vehicle. 
Such joint assemblies provide a robust plug-on joint con­
figured for maximized axial retention of the joint to a 
powertrain or final drive component while maximizing an 
ease of maintenance thereof. 

A joint assembly is provided having a first member with 
a first engagement means, a second member with a second 
engagement means, a window formed within the first mem-
ber, and a retaining means configured to retain the coupling 
of the second member to the first member. A portion of the 
second member is disposed within the first member so that 
the second engagement means engages the first engagement 
means to provide a coupling of the second member to the 
first member. The window formed within the first member is 
located where the portion of the second member is disposed 
within the first member. A portion of the retaining means is 
accessible through the window. 

Other aspects of the joint assembly include where the first 
member can include an open end and the first engagement 
means of the first member can be formed within the open 
end. In this case, the portion of the second member disposed 
within the first member can accordingly be disposed within 
the open end, where the portion of the second member 
disposed within the first member can also include the second 
engagement means. The window can be continuous with the 
open end. That is, the window can provide a pathway from 
the open end of the first member down a length of a side of 
the first member. The first engagement means and tl1e second 
engagement means can be configured to couple the first 
member and second member in various ways, including 
various fasteners, keys and keyways, male-female cou-
plings, interlocking features, and so on. In certain embodi­
ments, the first engagement means can include a first plu­
rnlity of splines and the second engagement can include a 
second plurality of splines. Tue first plurality of splines and 
the second plurality of splines can be complementary, where 
one can be a set of male splines and the other a set of female 
splines. 

Further aspects of the joint assembly include where the 
Although the open-ended term "comprising," as a syn­

onym of non-restrictive terms such as including, containing, 
or having, is used herein to describe and claim embodiments 
of the present technology, embodiments may alternatively 
be described using more limiting terms such as "consisting 
of or" "consisting essentially of." Thus, for any given 
embodiment reciting materials, components, or process 
steps, the present technology also specifically includes 
embodiments consisting of, or consisting essentially of, such 
materials, components, or process steps excluding additional 
materials, components or processes (for consisting of) and 
excluding additional materials, components or processes 
a.ffecting the significant properties of the embodiment (for 
consisting essentially o:I), even though such additional mate­
rials, components or processes are not explicitly recited in 
this application. For example, recitation of a composition or 
process reciting elements A, B and C specifically envisions 
embodiments consisting ot: and consisting essentia!Jy of, A, 
B and C, excluding an element D that may be recited in the 
art, even though element D is not explicitly described as 
being excluded herein. 

45 first member bas an interior surface recess that receives a 
portion of the retaining means and the second member has 
an exterior suxface recess that receives another portion of the 
retaiJung means. The retaining means can be configured as 
a retaining ring configured to operate within an interior 

The present technology relates to joint assemblies, includ­
ing those having various joints or couplings, including 
universal joints or constant velocity joints and shafts, which 
can be used in vehicle transmissions and drivelines. 

so surface annular recess and au exterior surface annular recess. 
The joint assembly can include a seal configured to cover the 
window. In this way, the seal can pTevent unwanted material, 
such as dust or debris, from entering the window. The seal 
can be moved to uncover the window, allowing access to the 

55 retaining means. 
The joint assembly can include a joint designed to trans­

mit rotary motion across a static or variable angle. Examples 
include where a constant velocity joint is coupled to one of 
the first member and the second member of the joint 

60 assembly. In this way, the joint assembly can be configured 
as a snap-on constant velocity joint. The joint can be 
configured as a tripod-type or ball-type constant velocity 
joint. However, it is understood that the joint can be con­
figured as any constant velocity joint or joint assembly of 

65 any type having an inner joint member and an outer joint 
member, as desired. Additional examples of a joint that can 
be used in the present technology include various universal 

American Axle v. Neapco - IPR2025-00090 
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joints, Cardan joints, double Cardan joints, Tracta joints, 
Rzeppa joints, Weiss joints, and Thompson couplings. Par­
ticular examples of various types of joints further include 
those described in U.S. Pat. Nos. 6,739,422, 6,251,019, 
7,922,590, and 8,231,475. The joint assembly can be con- 5 
figured as part of or coupled to a transfer case, transmission 
output shaft, axle pinion shaft, drive shaft or propeller shaft. 
The joint assembly can be configured for use with half~sbafl 
inboard joints or wheel end or outboard joints or any other 
joints as desired. It is to be understood that the joint 

10 
assembly can be employed with any rotational members 
configured for transmitting torque from one component to 
another component. Additional examples include a vehicle 
driveline comprising one or more of the joint assemblies 
provided herein and include a vehicle comprising one or 
more of the joint assemblies provided herein. 15 

A configuration of joint assemblies according to the 
present technology optimizes the serviceability thereof. In 
particular, methods of servicing a joint assembly are pro­
vided with respect to the joint assemblies described herein. 
Such methods include manipulating the retaining means 20 

through the window to release the coupling of the second 
member to the first member. The first member and the 
second member are then separated by disengaging the 
second engagement means from the first engagement means. 
Where the joint assembly further includes a seal configured 25 
to cover the window, the method can further comprise 
uncovering the window from the seal prior to manipulating 
the retaining means through the window to release the 
coupling of the second member to the first member. Servic-
ing the joint assembly can also include coupling the sepa- 30 
rated first member with anotlier second member to fom1 
auother joint assembly or coupling the separated second 
member with another first member to form another joint 
assembly. For example, a damaged member can be easily 
replaced in this fashion, a different type of joint installed, or 35 
the configuration of the joint assembly can be changed by 
including a member having difterent dimensions and/or 
operational properties. The method can also include replac-
ing the retaining means with another retaining means and 
coupling the separated first member with the separated 40 

second member to reform the joint assembly. For example, 
different retaining means can be swapped in and out that 
have different retention properties ancVor thrust load limits. 

The present technology therefore provides a plug-on CV 
joint with more robust retaining ring locking that can 45 

withstand significantly higher thrust loads applied to the 
driveline on Jive beam axle applications, while still allowing 
disassembly for field service repairs. To accomplish this, a 
more robust retaining ring retention system can provide at 
least 1,500 lb of retention force to prevent unseating or 50 
disassembly during vehicle use on Jive beam ax.le driveline 
applications. The snap ring may be thicker, have sharper 
corners, or use deeper grooves in the corresponding splined 
components in order to increase axial retention force. 

To maintain the ability to disassemble the CV joint for 55 

field service repairs, the retaining ring can contain outward 
facing tabs and an access window on the internally splined 
outer race extension to allow access to the tabs for the 
purpose of unseating the retaining ring for disassembly 
without the use of heavy prying tools and permanently 60 

damaging components. 

EXAMPLE 

With reference now to FIGS. 1-3, an embodiment of a 65 
joint assembly according to the present technology is shown 
at 100. 

6 
The joint assembly 100 includes a first member 110, a 

second member 120, a window 130, and a retaining ring 
140. The first member 110 has an open end 150 and a first 
plurality of splines 160 formed within the open end 150. The 
second member 120 has a second plurality of splines 170 
formed thereon. A portion 180 of the second member 120 is 
disposed within the open end 150 of the first member llO, 
where the second plurality of splines 170 engages the first 
plurality of splines 160 to provide a coupling of the second 
member 120 to the first member 110. TI1e window 130 is 
formed within the first member 110 where the portion 180 of 
the second member 120 is disposed within the first member 
110. The retaining ring 140 is configured to retain the 
coupling of the second member 120 to the first member 110. 
A portion 190 of the retaining ring 140 is accessible through 
the window 130. The first member 110 includes an interior 
surface annular recess 200 that receives a portion 210 of the 
retaining ring 140 and the second member 120 includes an 
exterior surface annular recess 220 that receives another 
portion 230 of the retaining ring 140. The joint assembly 100 
includes a seal 240 configured to cover the window 130 
when the joint assembly 100 is assembled. As shown, the 
seal 240 can be coupled to the second member 120 and 
configured to be slidably disposed over the first member 110. 
A joint 250, such as a constant velocity joint, is coupled to 
the first member 110; however, the joint 250 could be 
coupled to the second member 120. It is also possible to have 
the joint 250 coupled to one of the first member 110 and the 
second member 120 and have another joint (not shown) 
coupled to the other of the first member 110 and the second 
member 120. 

As shown, the first member 110 includes intemal splines 
160 and the second member 120 includes external splines 
170, but other engagement means can be employed to couple 
the first member 110 and second member 120. The retaining 
ring 140 is configured as a discontinuous annular expand­
able snap ring, where ends 260 of the retaining ring 140 fonn 
a port.ion 190 that is accessible through the window 130. The 
ends 260 can be biased towards or away from each other to 
permit expansion of the retaining ring 140 within the interior 
surface annular recess 200 of the first member 110 when the 
second member 120 is received witllin the open end 150 of 
the first member 110 and contraction of the retaining ring 
140 when positioned within the exterior surface annular 
recess 220 of tl1e second member 120. 

The window 130 is fanned in an outer surface 270 of the 
first member 110 and receives the portion 190 of the 
retaining ring 140 that is accessible therethrough. As shown, 
the window 130 can be T-shaped, where a first portion 280 
of the window 130 is continuous with the open end 150 of 
the first member 110 and a wider second portion 290 extends 
laterally from the first portion 280 along a circumference of 
the outer surface 270 of the first member 110. It can be seen 
that the first portion 280 of the window 130 can have a width 
that is less than a width of the second portion 290. The ends 
260 of the retaining ring 140 extend into the window 130 to 
permit manipulation thereof, including contraction of the 
retaining ring 140 to release the coupling of the first member 
110 to the second member 120 and permit separation of the 
first member 110 and the second member 120 by disengag­
ing the second plurality of splines 170from the first plurality 
of splines 160. 

The seal 240 can be configured as a boot for sealing not 
only the window 130, but also the interface of the first 
member 110 with respect to the second member 120. Addi­
tional sealing means can be employed (not shown), where 
the seal 240 can work in conjunction with one or more 
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O-rings or compression devices, such as spring clamps, wire 
clamps, and ear clamps. More than one seal 240 can be used, 
as well. 

To assemble the joint assembly 100, the retaining ring 140 

8 
arurnlar recess 200 and/or the exterior surface annular recess 
220 can be dependent on the retention force required for a 
des.ired application. 

It is also possible to have the retaining ring 140 pre-
can be positioned within the open end 150 of the first 
member 110 at the interior surface annular recess 200, which 
can be fom1ed on the first plurality of splines 160. To 
position the retaining ring 140, the portion 190 inclucling the 
ends 260 is slidingly received through the first portion 280 

s installed on the interior surface annular recess 200 formed 
ou the i11temal first plurality oJ splines 160 of the first 
member 110. However, where the second member 120 
includes the external second plurality of splines 170, the 
retaining ring 140 may be preinstalled in the exterior surface 

10 of the window 130 until the ends 260 are positioned within 
the wider second portion 290. The second member 120 is 
received within the open end 150 of the first member 110, 
where the internal first plurality of splines 160 engages the 
external second plurality of splines 170. As the second 15 
member 120 is received in the open end 150, the second 
member 120 is consequently received through the retaining 
ring 140. The retaining ring 140 expands or is expanded as 
the second member 120 passes therethrough until the retain-
ing ring 140 can contract and engage the exterior surface 20 

annular recess 220 fanned oil the second member 120. The 

annular recess 220 formed on the external splines 170 of the 
second member 120. Furthermore, the retaining ring 140 can 
be configured to require spreading the ends 260 apart from 
each other to disassemble the the first member 110 and 
second member 120, as shown, or the retaining ring 140 can 
be configured to require a pinching or closing of the ends 
260 with respect to each other to disassemble the first 
member 110 and second member 120. 

Example embodiments are provided so that this disclosure 
will be thorough, and will fully convey the scope to those 
who are skilled in the art. Numerous specific details are set 
forth such as examples of speci fie components, devices, and 
methods, to provide a thorough understanding of embodi­
ments of the present disclosure. It will be apparent to those 

wider second portion 290 of the window 130 permits the 
ends 260 of the retaining ring 140 to expand as the second 
member 120 passes therethrough. Once the retaicing ring 
140 is positioued within the exterior surface aooular recess 
220 formed on the second member 120, tbe first member 110 
is retained or locked to the second member 120 to militate 
against an undesired axial displacement of the first member 
110 with respect to second member 120. The retaining ring 
140 Call be configured to accommodate substantial thrust 
loads while also remain.ing accessible to mauipulation and 
release thereof. The seal 240 can then be positioned to cover 

25 skilled in the art that specific details need not be employed, 
that example embodiments may be embodied in many 
different forms, and that neither should be construed to limit 
the scope of the disclosure. In some example embodimellts, 
well-known processes, well-k:nowll device structures, and 

the interface of the first member 110 and the second member 
120, including the window 130. 

30 well-known technologies are not described in detail. Equiva­
lellt changes, modifications and variations of some embodi­
ments, materials, compositions and methods can be made 
within the scope of the present technology, with substan­
tially similar results. 

Advantageously, during servicing or maintenance of the 35 

joint assembly 100, the wi11dow 130 permits easy access to 
the retaining ring 140, where a tool can be employed to 
expand the retaining ring 140 for ease of separation of the 
first member 110 and the second member 120. The joint 
assembly 100 of the present technology, for example, can 40 
facilitate at least 1,500 pounds of retention force to militate 
against unseating or disassembly of the first member 110 
from the second member 120, including where the joint 
assembly 100 is used in vehicles having live beam axle 
driveline applications. It is understood that other retention 45 

force amounts can be used as desired. The retairring ring 140 
configuration of tbe present technology is more robust than 
other configurations, while being easily accessible and ergo­
nomically configured for maintenance purposes. The retain-
ing ring 140 can be thicker and/or stronger than other 50 

retaining devices or rings known in the art. Tue retaining 
ring 140 have also be collfigured with abrupt or sharp 
corners formed thereon for enhanced engagement to the 
interior surface annular recess 200 and/or the exterior sur­
face annular recess 220, which can facilitate maximized 55 
retention force. Additionally, the interior surface annular 
recess 200 and/or the exterior surface annular recess 220 can 
have a depth greater than other grooves used with retaining 
rings, which can further facilitate maximized retention force. 
The retaining ring 140 can have alternate cross-sectional 60 
shapes such as circular, square, rectangular, or elliptical, for 
example, or any other shape as des.ired, and the interior 
surface aunular recess 200 and/or the exterior surface arn1u-
lar recess 220 can have a corresponding cross-sectional 
shape. Varying cross-sectional shapes and thicknesses of the 65 
retaining ring 140 as well as the cross-sectional shape, 
sharpness of comers of, and depth of the interior surface 

What is claimed is: 
1. A joint assembly comprising: 
a first member having a first engagement means and an 

interior surface recess; 
a second member having a second engagement meaus and 

an exterior surface recess, a portion of the second 
member disposed within the first member, the second 
engagement means engaging the first engagement 
means to provide a coupling of the second member to 
the first member; 

a window fonned within the first member where the 
portion of the second member is disposed with.in the 
first member; 

a retaining means configured to retain the coupling of the 
second member to the first member, wherein distal ends 
of the retaining means are accessible through the win­
dow, wherein tbe distal ends of the retaining means 
extend in a directioll radially outwardly into the win­
dow to a point at or radially inwardly from an outer 
waU of the first member, and wherein the retaining 
means is received partially into each of the interior 
surface recess of the first member and the exterior 
surface recess of the second member when the retaining 
means retains the coupling of the second member to the 
first member; and 

a seal configured to cover the window, the seal coupled to 
the second member adjacent an end of the first member, 
the seal coupled to the first member adjacent the 
window, wherein a cylindrical portion of the seal 
covers the outer wall of the first member along at least 
a portion of a perimeter of the window, wherein the seal 
:further includes a corrugated portion disposed adjacent 
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the cylindrical portion, and wherein the com1gated 
portion is spaced radially from each of the first member 
and the second member. 

2. The joint assembly of claim 1, wherein the first member 
includes au open end and the first engagement means of the 
first member is formed within the open end. 

10 
further includes a corrugated portion disposed adjacent 
the cylindrical portion, and wherein the corrugated 
portion is spaced radially from each of the first member 
and the second member. 

14. The joint assembly of claim 13, further comprising a 
constant velocity joint coupled to oue of the first member 
and the second member. 3. The joint assembly of claim 2, wherein the portion of 

the second member di~-posed within the first member is 
disposed within the open end and iiicludes the second 
engagement means. 

15. ~ ~cl hod ~f~ servicing a joint assembly comprising: 

10 
pr~vtdrng the Jomt assembly, the joint assembly includ-

mg; 4. The joint assembly of claim 2, wherein the window is 
continuous with the open end. 

5. The joint assembly of claim 1, wherein the first 
engagement means includes a first plurality of splines and 
the_second engagement meaus includes a second plurality of 15 
splmes. 

6. ~c joint assembly of claim l , wherein the retaining 
means 1s configured as a retaining ring. 

7. The joint assembly of claim 1, further comprising a 
constant velocity joint coupled to one of the first member 20 
and the second member. 

8._ TI1e joint asse111bly of claiin 1, wherein the cylindrical 
portion ?~ the seal is disposed directly radially outwardly of 
the retauung means when the retaining means retains the 
coupling of the second member to the first member. 

9. The joint assembly of claim 1, wherein the window is 
continuous with an open end of the first member and 
wherein the corrugated portion of the seal is dis~osed 
direc1ly radially outwardly of the open end of the first 
member. 

10. The joint assembly of claiin 1, wherein the cylindrical 
portion of the seal is disposed at au end of the seal. 

11. A vehicle driveline comprising the joint assembly of 
claim 1. 

25 

30 

12. A vehicle comprising the joint assembly of claim 1. 35 
13. Ajoint assembly comprising: 
a first member having an open end and a first plurality of 

splines fom1ed within the open end; 
a second member having a second plurality of splines 

formt.'<i thereon, a portion of the second member dis- 40 

po~ed within _the first member, the second plurality of 
splines engagmg the first plurality of splines lo provide 
a coupling of the second member to the first member 

a window formed within the first member where th~ 
portion of the second member is disposed within the 45 

first member; 
a retaining ring configured to retain the coupling of the 

second member to tbe fi.rst member, wherein distal ends 
of the retaining .ring are accessible t11rough the window, 

a first member having a first engagement means and an 
interior surface recess; 

a second member having a second engagement means 
and an exterior surface recess, a portion of the 
second member disposed within the first member the 
second engagement means engaging tJ1e first eng~ge-
ment means to provide a coupling of the second 
member to the first member; 

a window fom1ed within the first member where the 
portion of the second member is disposed within the 
first member; 

a retaining means c011figured to retain the coupling of 
the second member to the first member wherein 
distal ends of the retaining means are ;cccssible 
through the window, wherein the distal ends of the 
retaining means extend in a direction radially out­
~ardly into the window to a point at or radially 
rnwardly from an outer wall of the first member and 

h 
. > 

w ercm the retainfog means is received panially iuto 
each of the interior surface recess oftbe first member 
and the exterior surface recess of the second member 
when the retaining means retains the coupling of the 
second member to the first member- and 

a seal configured to cover the window, ;he seal coupled 
to the second member adjacent an end of the first 
member, the seal coupled to the first member adja­
cent the window, wherein a cylindrical portion of the 
seal covers the outer wall of the first member along 
at least a portion of a perimeter of the window, 
wherein the seal further includes a corrugated por-
tion disposed adjacent the cylindrical portion, and 
wherein the corrugated portion is spaced radially 
from each of the first member and the second mem-
ber; 

uncovering the window from the cylindrical portion oft he 
seal to provide access to the distal ends of the retaining 
means, 

1mmipulati11g the distal ends of the retaiu.ing means 
through tJ1e window 10 release the coupl ing of the 
second member to the first member; and 

separating the first member and the second member by 
disengaging the second engagement means from the 
first engagement means. 

16. The method of servicing the joint assembly of claiin 
15, wherein the joint assembly further comprises a consta11t 
velocity joint coupled to one of the first member and the 
second member. 

the first member including an interior surface annular 50 

recess and the second member including an exterior 
surface annular recess, wherein the retaining ring is 
received partially into each of the interior surface 
recess of the first member and the exterior surface 
rec«:5s of the sec~nd member when the retaining ring 55 
retams the couphng of the second member to the first 
1~e111ber, and wherein the distal ends of the relaining 
nng extend in a direction radially outwardly into the 
window to a point at or radially inwardly from an outer 
wall of the first member; and 

17. TI1e method of servicing tJ1e joint assembly of c'laim 

60 
15, further comprising coupling the separated first member 
with anoU1er second member to form another j oint assembly. a seal configured to cover the window, the seal coupled to 

the second member adjacent the open end of the first 
member, the seal coupled to the first member adjacent 
the window, wherein a cylindrical portion of the seal 
covers the outer wall of the first member along at least 65 

a portion of a perimeter of the window, wherein the seal 

18. The method of servicing the joint assembly of claim 
15, further comprising coupling the scpamtcd second mem­
ber with Mother first member to form another joi111 assem­
bly. 

• • 
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