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HIGH RETENTION FORCE SERVICEABLE PLUG-ON CVJ 

FIELD 

[0001] The present invention relates to joint assemblies and more particularly to a propeller 

shaft constant velocity joint with plug-on interface. 

BACKGROUND OF THE INVENTION 

[0002] Joint assemblies such as constant velocity joints are common components in 

automotive vehicles for applications requiring a transmission of torque through an angle with 

a constant velocity motion. Constant velocity joints (CV joints) 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. 

[0003] One type of CV joints are referred to as plug-on CV joints. Plug-on CV joints are 

used for attachment of a propeller shaft of the vehicle to the powertrain 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 formed on either the inner joint member or the outer joint member couple 

with external splines formed on the powertrain or a final drive component shaft and secured 

with an expanding 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. 

[0004] Generally, the plug-on CV joints are used for vehicles such as passenger cars and light 

truck applications having independent suspensions, wherein the drivelines are not subjected 

to high cyclic axial thrust loading incurred from rapid movement of live beam axles. 

Disadvantageously, the snap 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 disengagement 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. 

[0005] However, these plug-on CV joints with the snap ring are unable to withstand higher 

thrust loads applied to the driveline on live beam axle applications, while still permitting easy 
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access to the snap ring for maintenance. 

[0006] It would be desirable to provide a robust plug-on CV joint configured for maximized 

axial retention of the CV joint to a powertrain or final drive components while maximizing an 

ease of maintenance thereof. 

SUMMARY OF THE INVENTION 

[0007] In accordance and attuned with the present invention, robust plug-on CV joint 

configured for maximized axial retention of the CV joint to a powertrain or final drive 

components while maximizing an ease of maintenance thereof, has surprisingly been 

discovered. 

[0008] According to an embodiment of the disclosure, a joint and shaft assembly is disclosed. 

The joint and shaft assembly includes a joint having splines formed thereon. A shaft includes 

splines formed thereon and is coupled to the joint. The splines of the shaft engage the splines of 

the joint. An access window is formed on the joint. A ring retains the shaft to the joint. A 

portion of the ring is accessible through the access window. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above advantages of the invention will become readily apparent to those skilled in 

the art from reading the following detailed description of an embodiment of the invention in 

the light of the accompanying drawing which is a top perspective view of a portion of a joint 

and shaft assembly according to an embodiment of the disclosure. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0010] The following detailed description and appended drawings describe and illustrate 

various exemplary embodiments of the invention. The description and drawings serve to 

enable one skilled in the art to make and use the invention, and are not intended to limit the 

scope of the invention in any manner. In respect of the methods disclosed, the steps presented 

are exemplary in nature, and thus, the order of the steps is not necessary or critical. 

[0011] The present technology relates to joint and shaft assemblies, such as constant velocity 

joints and shafts, used in vehicles. However, the present disclosure can apply to other types 

of joint and shaft assemblies used in vehicles or in other applications. Joint and shaft 

assemblies according to the disclosure are configured to facilitate a transmission of rotational 

forces and torque between components of a vehicle. 
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[0012] FIG. 1 shows a joint and shaft assembly 10 according to an embodiment of the present 

disclosure. The joint and shaft assembly 10 includes a joint 12 coupled to a shaft 14. The 

joint 12 includes an inner joint member (not shown) and an outer joint member 16. The joint 

12 is configured as a snap-on constant velocity joint. The joint 12 can be a tri-pod type or 

ball-type constant velocity joint. However, it is understood that the joint 12 can be 

configured as any constant velocity joint or joint assembly of any type having an inner joint 

member and an outer joint member, as desired. Examples of various types of joints can be 

found in U.S. Pat. No. 6,739,422, U.S. Pat. No. 6,251,019, U.S. Pat. No. 7,922,590, and U.S. 

Pat. No. 8,231,475, the disclosures of which are hereby incorporated in reference in their 

entirety. The shaft 14 can be configured as transfer case, transmission output shaft, or axle 

pinion shaft. The shaft 14 can be configured for use with halfshaft inboard joints or wheel end 

or outboard joints or any other joints as desired. Although, it is understood the shaft 14 of the 

invention can be employed with any vehicle shaft as desired configured for coupling to the 

joint 12 and for transmitting torque from one component to another component. 

[0013] The outer joint member 16 is configured to be splined with the shaft 14 of the vehicle. 

However, it is understood the inner joint member can be configured to be splined with the 

shaft 14 of the vehicle, if desired. A central bore 17 includes internal splines and receives the 

shaft 14 which has external splines configured to engage and receive the internal splines of 

the outer joint member 16. 

[0014] A retaining ring 18 is employed to axially retain or lock the joint 12 to the shaft 14 

when the splines of the joint 12 engage the splines of the shaft 14. The retaining ring 18 is 

configured as a non-continuous and annular expandable snap ring, wherein open ends of the 

ring 18 bias towards each other to permit expansion of the ring 18 when receiving the shaft 14 

and contraction of the ring 18 when received in an annular groove 20 formed on the shaft 14. 

The ring 18 includes radially outwardly extending tabs 22 formed at the open ends thereof. 

[0015] A window 24 is formed in an outer surface of the joint 12, such as in a cylindrical 

portion of the joint 12, for receiving the tabs 22 of the ring 18 therethrough. The window 24 

is substantially "T" shaped, wherein a first portion of the window 24 is recessed from an end 

of the cylindrical portion and a second portion of the window 24 extends laterally from the 

first portion along a circumference of the cylindrical portion. The first portion has a width 

less than a width of the second portion. The tabs 22 extend outwardly from the joint 12 to 

permit a user to easily expand the ring 18 to disassemble the shaft 14 from the joint 12. 
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[0016] The joint and shaft assembly 10 further includes a boot 26 configured for sealing at 

least a portion the shaft 14 and the joint 12 such as at the interface of the shaft 14 and the 

joint 12. A seal (not shown) such as an O-ring type seal can also be used in addition to the 

boot 26 to facilitate sealing between the components. The seal can be positioned internally of 

the joint 12 adjacent the ring 18 or can be placed externally on the joint 12. In other 

embodiments, the seal can be positioned on the shaft 14. More than one seal can be 

employed, if desired. 

[0017] To assemble the joint and shaft assembly 10, the ring 18 is positioned within the 

central bore 17 of the joint 12 in a groove formed on the internal splines. To position the ring 

18, the tabs 22 are slidingly received through the first portion of the window 24 until the tabs 

22 are positioned within the second portion. The shaft 14 is received within the central bore 

1 7, wherein the internal splines of the joint 12 engage the external splines formed on the shaft 

14. As the shaft 14 is received in the central bore 17, the shaft 14 is consequently received 

through the ring 18. The ring 18 expands or is expanded as the shaft 14 passes therethrough 

until the ring 18 engages the groove 20 formed on the shaft 14. The second portion of the 

window 24 permits the tabs 22 of the ring 18 to expand as the shaft 14 passes therethrough. 

Once the ring 18 is positioned within the groove 20 of the shaft 14, the joint 12 is retained or 

locked to the shaft 14 to militate against an undesired axial displacement of the joint 12 with 

respect to shaft 14. The boot 26 is positioned to cover the interface of the joint 12 and shaft 

14. 

[0018] Advantageously, during maintenance of the joint and shaft assembly 10, the window 

24 permits easy access to the ring 18, wherein a tool can be employed to effortlessly expand 

the ring 18 for ease ofremoval of the joint 12 from the shaft 14. The joint and shaft assembly 

10 of the present disclosure facilitates at least 1,500 pounds of retention force to militate 

against unseating or disassembly of the components, such as the joint 12 and the shaft 14, in 

vehicles including live beam axle driveline applications. It is understood that other retention 

force amounts can be used as desired. The ring 18 configuration of the present disclosure is 

more robust than prior art configurations, while being easily accessible and ergonomically 

configured for maintenance purposes. The ring 18 can be thicker than rings known in the art 

or have sharp comers formed thereon for enhanced engagement to the groove 20 and to 

facilitate maximized retention force. Additionally, the groove 20 can have a depth greater 

than grooves 20 known in the art to facilitate maximized retention force. The ring 18 can have 

alternate cross-sectional shapes such as circular, square, rectangular, or elliptical, for 
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example, or any other shape as desired, and the groove 20 can have a corresponding cross­

sectional shape. Varying cross-sectional shapes and thicknesses of the ring 18 as well as the 

cross-sectional shape, sharpness of comers of, and depth of the groove 20 depends on the 

retention force required for the desired application. 

[0019] In other embodiments, the joint 12 can include external splines formed on the inner 

joint member or the outer joint member 16 for engagement with internally formed splines on 

the shaft 14. Additionally, the ring 18 can be pre-installed on a groove formed on the internal 

splines of the joint 12. However, where the joint 12 includes external splines, the ring 18 

may be preinstalled in a groove formed on the external splines of the joint 12. In another 

embodiment, the shaft 14 can include internally formed splines for receiving the ring 18 and 

the window 24 can be formed on the shaft 14. Furthermore, the ring 18 may require 

spreading the tabs 22 apart from each other to disassemble the shaft 14 from the joint 12, as 

shown, or the ring 18 may require a closing of the tabs 22 to disassemble the shaft 14 from 

the joint 12. 

[0020] From the foregoing description, one ordinarily skilled in the art can easily ascertain 

the essential characteristics of this invention and, without departing from the spirit and scope 

thereof, can make various changes and modifications to the invention to adapt it to various 

usages and conditions. 
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WHAT IS CLAIMED IS: 

1. A joint and shaft assembly as shown and described in the specification and drawings 

provided herewith. 

2. A joint and shaft assembly comprising: 

a joint having a window formed therein and splines formed thereon; 

a shaft having splines formed thereon and coupled to the joint, the splines of the shaft 

engaging the splines of the joint; and 

a ring retaining the shaft to the joint, a portion of the ring accessible through the window 

of the joint. 
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ABSTRACT 

A joint and shaft assembly includes a joint having splines formed thereon. A shaft 

includes splines formed thereon and is coupled to the joint. The splines of the shaft engage the 

splines of the joint. An access window is formed on the joint. A ring retains the shaft to the 

joint. A portion of the ring is accessible through the access window. 
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