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(57) Abregée/Abstract:

A constant velocity joint has an encapsulated spring to aid in the resistance to centrifugal forces generated during high speed

rotation. The encapsulated spring has first and second mating housing portions and a coll spring biaising the housing portions
with respect to one another and the interconnecting shaft with respect to the joint.
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BSTRACT O ISC E

A constant velocity joint has an encapsulated spring to
aid in the resistance to centrifugal forces generated during
high speed rotation. The encapsulated spring has first and
second mating housing portions and a coil spring biaising the
housing portions with respect to one another and the
interconnecting shaft with respect to the joint.
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| PRING FOR A MECHANICAL JOINT

Background of the Invention

L 4

This invention relates to a constant velocity joint for use in a motor vehicle. More

particularly, this invention relates to an encapsulated spring for the constant velocity joint.

Constant velocity joints have been used in the transportation industry for years. .

“These constant velocity joints can be separated into two classes, fixed joints and plunge joints.

Fixed joints have a fixed center of rotation and have a large angular capability (45°-
50°). These joints are usually found at the wheel side of front wheel drive vehicles. The

large angular caéability of the joint allows the wheel to turn during steering maneuvers. -
Plunge joints have a movable center of rotation and are somewhat limited in their
angular capability (20°-25°). These joints arc usually found at the differential end of front

wheel drive vehicles. The anguhr and piunging capabilitics accommodate suspension
movement, engine movement and center line changes induced by the geometry of the
suspension system during suspension movements.

A typical front wheel drive vehicle has a plunge joint connected to a fixed joint by

.an interconnecting shaft. This combination of joints is referred to as-a halfshaft. There is

normally a pair of halfshafts on each vehicle. One for the right hand side and one for the

left hand side. These halfshafts drive the wheels and thus rotate at wheel speed.
A similar configuration of halfshaft can be found on most rear wheel drive vehicles

with independent rear wheel suspension. The only difference in a rear wheel drive vehicle

is that the wheels do not normally accommodate steering. For these vehicles, it is possible
to use two plunge joints for each halfshaft. When using two plunge joints, a mechanism is
necessary to position the interdonneé.ting shaft with respect to the two plunge joints.
Generally, this is accomplished by providing centering springs between the interconnecting

shaft and the plunge joints.
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For rear wheel drive vehicles and four wheel drive vehicles, propshaftts, which rotate
at engine speed, are used to carry the power from the transmission or transfer case to the
front or rear differentials. The engine speed is normally greater than the wheel speed due

to differential and transmission gear ratios. Propshafts also utilize constant velocity joints to

. provide the required angular and plunge travel. When two plunge joints are used in a

propshaft arrangement, the arrangement requires a mechanism to center thc mtcrconnectmg
shaft. The mechanism is similar to those used in independent rear wheel drives. As
mentioned above, ccntcting'spﬁngs may be used to accomplish the centering.

One design of a centering spring includes a coil spring located in a pocket of the
plunge joint outer race. One end of the coil spring rests against the bottom of the pocket
and the other end is attached to a metal cup. The metal cup bears against the
interconnecting shaft. An identical configuration is used in the joint at the opposite end of
the halfshaft or propshaft. The interconnecting shaft is free to float between the two plunge
joints, however, it will always be positioned by the reaction of the two centering springs to
a position which equalizes the preload on both springs. '

One disadvantage encountered with this type of spring ochtcring design, and

particularly with the propshaft application, is to maintain the position of the spring between

the joint outer race and the interconnecting shaft. As the joint rotates, the spring extends
and compresses as the interconnecting shaft floats between the two joints. When the spring
is in its extended position, centrifugal force tends to disengage the spring and cup from the
interconnecting shaft. '

Additional disadvantages are encountered when balancing the halfshaft or propshaft
prior to vehicle installation.. Notmally only propshafts are balanced due to their high speed
Opcratioh. The unpredictability of the position of the centering spring, due to the centrifugal

forces acting on it, produces an inconsistent amount of out of balance and an inconsistent
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location of out of balance. Thus 1t 1s difficult to accurately determine how large of a

balancing weight should be applied as well as where it should be placed.

Accordingly, it is desirous to have a centering spring which would be less susceptible
to the centrifugal forces produced during rotation in order to better balance the assembly.
Likewise, it is desirous to have a high degree of confidence that the integrity of the assembly
will be maintained during its life.f

Summary of the Igventioh

The present invention provides a universal joint member tor use in a propeller shaft, the
universal joint member comprising an outer race having an open end, a second end, and a first
inner wall defining a cavity beginning at the open end and longitudinally extending towards the
second end, the outer race further having a second inner wall defining a cylindrical pocket at
the second end, a first cylindrical housing defining a first cylindrical cavity, the first housing
having a first end, a second end and a first radially inwardly extending homogenous flange at
the first end, the second end of the first housing defining a circular opening in communication

with the first cavity, and at least one retaining tab angularly extending from the first cylindrical

housing, the retaining tab interacting with the second mner wall to retain the first housing
within the cylindrical pocket. The universal joint further comprises a second cylindrical
housing having an outside wall defining an outside diameter smaller than the circular opening
in the first housing, the second housing insertable through the circular opening 1n the first
housing and located in the first cavity of the first housing, the second housing defining a
second cavity and having a first end, a second end, a second homogenous flange extending
radially outward from the outside wall at the first end of the second housing, and a third
homogenous flange extending radially inwardly from the outside wall at the second end of the

second housing, the second homogenous flange having an outside diameter smaller than the

circular opening in the first housing, and biasing means for biasing the first housing with

respect to  the second  housing  such  that  the radially  inwardly
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extending first flange of the first housing mates with the radially outwardly extending second

flange of the second housing, the biasing means located in the first and second cavities of the
first and second cylindrical housings. the first and second cylindrical housings resisting radial
movement of the biasing means due to the centritfugal force being exerted on the biasing
means due to the high speed rotation of the outer race member.

In one embodiment, the present invention provides the art with an encapsulated
spring for use in a constant velocity joint. The encapsulated spring of the present invention
provides more rigidity to the system. Thus centrifugal force has less effect on the system
during the balancing operations. The present invention also provides a centering spring
which is less likely to disengage during joint operation.

From the following detailed description taken in conjunction with the accompanying

drawings and claims, other objects and advantages of the present invention will become
apparent to those skilled in the art.

Description of the Drawings

Figure 1 is a side elevation view partially in cross section of a constant velocity

jointed propshaft assembly including an encapsulated spring in accordance with the present

invention.

Figure 2 is a side elevation view partially in cross section of the encapsulated spring

assembly in accordance with the present invention.

Figure 3 is an enlarged cross section view of a first cylindrical housing portion as in

Figure 2.

Figure 4 is an end elevation view of the first cylindrical housing portion shown in

Figure 3.
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Figure 5 is an enlarged cross section view of a second cylindrical housing portion
as in Figure 2. .

Figure 6 is an end elevation view of the second cylindrical housing portion shown
in Figure 5.

Detailed Description of the Preferred Embodiment

A constant velocity jointed‘ propshaft assembly is shown in -Figure 1 and is
designated by reference numeral 10. The constant velocity joint shown for illustration
purposes is of the double offset design. Those skilled in the art can take the invention
herein described and apply it to other types of constant velocity joints.

The propshaft assembly 10 has a pair of constant velocity joints 20 connected by an
interconnecting shaft 22. Each constant velocity joint includes an inner race 24, a cage 26,
a plurality of balls 28, and an outer race 30. Ancncapsﬂatedspﬁngassembly%is
maintained in each joint 20.

'I‘heouterraoc30hasaninn¢rwallsu:facc3l which defines an inner cylindrical
chamber 32. A retaining groove 33 is machined into the inner wall surface 31 o maintain
the encapsulated spring assembly in the joint as will be explained herein. The encapsulated
spring assembly 34 is located in chamber 32 and bears against the outer race surface 36 and
the interconnecting shaft surface 38. '

Refer to Figures 2-6 for a better understanding of the encapsulated spring assembly
34. The encapsulated spring assembly 34 includes a first cylindrical housing portion 40, a
second cylindrical housing portion 42 and a coil spring 44.

The first cyhndncal housing portion 40 has a cylindrical outer wall 46 defining an
internal cavity 48. A flange 50 extends radially inward from the housing outer wall 46 to

define a circular aperture 52. The aperture 52 enables the second housing portion 42 and
coil spring 44 to pass through. Also, the flange 50 provides a stop for the second housing
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portion 42 to prohibit further axial movement of the second housing portion 42 through the

aperture 52.

A plurality of slots 54 and a plurality of tabs 56 are stamped out of wall 46. The

| tabsSGmcndradiallyoutwmﬂftomthewall468tananglclﬁsthan90°withmpecttothe

wall 46 as shown in Figures 3 and 4. The angular tabs 56 cooperate with the retaining
groovc33toma’mtainthespringasscmbly34withinthechamber32. Thembsﬁamﬂmd

iwandly to pass into the chamber 32 and rebound into the groove 33 to retain the housing
as seen in Figure 1. .

The second cylindrical housing 42 has a cylindrical outer wall 62 defining an internal
cavity 64. A fiange 66 extends radiaﬂyoumrdfromoncdndofthehomingwall& The
other end of the housing wall 62 is closed and has a partial spherical surface 68 as seen in
Figures 2 and 5. The outside diameter of the outer wall 62 is slightly less than the diameter
of the circular aperture 52 of the housing 40. The second cylindrical housing 42 is inserted
into the first cylindrical housing 40 as shown in Figure 2. The coil spring 44 is located in

cavity 48 and cavity 64. This encapsulated spring assembly 34 is then inserted into the
cylindﬁcalchambcr320fthcdutermce303sshowninﬁgurel. |

The coil spring 44 is designed to be slightly longer than both the housing portions
40 and 42 as shown in Figure 2. In this way, when housing portion 40 is positioned in the
chamber 32, the coil spring 44 will bias housing portion 42 away from housing portion 40.
ThcﬂmgeﬁisshouldmdagainstﬂangeSOduetothespﬁngpmureandthusmaintains
the integrity of the assembly.
While the above detailed dscription describes the preferred embodiment of the

invention, it should be understood that the present invention is susceptible to modification,

- variation and alteration without deviating from the scope and fair meaning of the subjoined

claims.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A universal joint member for use in a propeller shaft, said universal joint member
comprising:

an outer race having an open end, a second end, and a first inner wall defining a cavity
beginning at said open end and longitudinally extending towards said second end, said outer
race further having a second inner wall defining a cylindrical pocket at said second end;

a first cylindrical housing defining a first cylindrical cavity, satd first housing having a first
end, a second end and a first radially inwardly extending homogenous flange at said first end,
said second end of said first housing defining a circular opening in ccmmunication with said
first cavity;

at least one retaining tab angularly extending from said first cylindrical housing, said
retaining tab interacting with said second inner wall to retain said first housing within said
cylindrical pocket;

a second cylindrical housing having an outside wall defining an outside diameter smaller
than said circular opening in said first housing, said second housing insertable through said
circular opening in said first housing and located in said first cavity of said first housing, said
second housing defining a second cavity and having a first end, a second end, a second
homogenous flange extending radially outward from said outside wall at said first end of said
second housing, and a third homogenous flange extending radially inwardly from said
outside wall at said second end of said second housing, said second homogenous flange
having an outside diameter smaller than said circular opening in said first housing; and

biasing means for biasing said first housing with respect to said second housing such that
said radially inwardly extending first flange of said first housing mates with said radially
outwardly extending second flange of said second housing, said biasing means located 1n said

first and second cavities of said first and second cylindrical housings, said first and second
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cylindrical housings resisting radial movement of said biasing means due to the centrifugal
force being exerted on said biasing means due to the high speed rotation of satd outer race

member.

2. The universal joint member of claim I, wherein said third homogenous flange

incorporates a partial spherical bearing surface.

3. The universal joint member of claim | or 2, wherein said third homogenous flange

closes said second end of satd second housing.

4. The universal joint member of claim |, 2 or 3, wherein said biasing means is a coil

Spring.
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