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A RETAINING METHOD FOR SPHERICAL BEARING 
Background of the invention 

Field of the invention 

This invention relates to a retaining method for a spherical 

bearing, in particular, retaining an outer race on the portion to be 
retained. 

Related art 

In general, in the spherical bearing, as shown in Fi~ .. -10, it is 
constituted in such a manner as an inner race 51 having a sphere is 

made to be supported by an outer race 52 rotatably and slidably, the 
outer race 52 is made to be retained with a race retention 54 formed 
on a housing 53, snap rings 56 are made to be retained respectively 
with annular grooves 55 formed on the race hole 54 at a given spacing 

and the outer race ~2 is retained with a housing 53 by making an end 
face 52a of the outer race 52 to be engaged with a pair of snap· rings 
56. 

However, a pair of annular retaining grooves 55 to be retained 
with the snap rings 56 are formed by a ma_chinery working on a wall 
face 54a of the race retention hole 54 and since, from an assembling 
view point, a clearance of the spacing of a pair of annular grooves 55 
are set in plus, in such spherical bearing 57 as being mounted on _the 
housing 53, as shown in Fig. 11, a gap is generated between the snap 
ring 56 and the end face 52a of the outer race 52 and due to an axial 
load entering the outer race 52, it has happened to be displaced 
between a pair of snap rings 56. And, in the case where such 
spherical bearing 57 is used in a steering drive system of the vehicle, 
the end face 52a of the outer race 52 is apt to hit the end face 56a of 
the snap ring 56 and the vibration generated is transmitted to the 
cavity of the vehicle through a frame to generate an unpleasant 
noise. 

So that, as shown in Fig. 12, although it has been 
conventionally known, so-called, as a staking method for a retaining 
method, in which, at the opening of the race retention hole 54, 
chamfer portions 58 are formed and· the peripheral surfaces 52b of 
the outer race 52 are formed with hook portions 59 to engage with 
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the chamfers 58 for preventing the outer race from being displaced 
due to- the axial load, a tight retention has been secured but on the 
other hand, processing of parts has been complicated to increase 
manufacturing cost. 

The present invention has been made in the light of the above 
circumstance, and the object thereof is to provide a secure retention 
method for an outer race of a spherical bearing while controlling 
manufacturing cost. 

In order to attain the above object, according to a first aspect 
of the present invention, in a retention method of a spherical bearing 
consisting of an outer race and an inner race the spherical surface of 
which is supported on the outer race rotatably and slidably, in which 
the spherical bearing is retained with a race retention hole formed on 
a portion to be r~t~ined, on one side of an inner wall surface of the 
race retention ho1e of the portion to be retained a screw portion 
having ·a given stroke is formed coaxially with the race retention hole, 
on other side of the inner wall surface of the race retention hole an 
annular groove to be retained with a snap ring is formed, on one 
side of the periphery of the outer race a stepped portion having a 
diameter smaller than the diameter of the periphery is formed, in the 
state where the outer race of the spherical bearing is retained with 
the race retention hole a first snap ring is retained with the annular 
groove, and in the screw portion a setscrew formed with a through 
hole in an axial direction is screwed, tightened and pressured an end 
face of the stepped portion by a end face of the setscrew toward the 
first snap ring, thereby the first snap ring and the setscrew clamp 
the outer race to retain the spherical bearing to the portion to be 
retained. 

Being structured as such, by retaining the first snap ring with 
the other side of the inner wall surface of the race retention hole, 
screwing and tightening the setscrew in the screw portion formed 
on the one side of the inner wall surface of the race retention hole, 
the end face of the setscrew pressures the end face of the stepped 
portion of the outer race toward the first snap ring, thereby the outer 
race is clamped by the setscrew and the first snap ring to retain the 
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outer race on the portion to be retained. 
According to a second aspect of the present invention, on the 

inner wall surface of the through hole of the setscrew, an annular 
groove is formed to be· retained with a second snap ring. 

Being structured as such, by abutting the end face of the 
second snap ring to the end face of the outer race, the outer race is 
retained on the portion to be retained· more securely, further, by 
employing a high tensile spring as the second snap ring, a contact 
surface pressure between the setscrew and the screw portion is 
increased to prevent the setscrew from being loosened. 

According to a third aspect of the present invention, on the 
inner wall of the through hole of the setscrew an abutting portion to 
abut to one end face of the outer race is provided. 

Being structured as such, by abutting the abutting portion 
formed on the setscrew to the end face of the outer race, the 
displacement of the outer race in axial direction is limited and can 
omit the second snap ring in the second aspect to reduce the number 
of the parts and the assembling processes. 
Brief description of the drawings 

Fig. 1 is a sectional view for explanation of one embodiment of 
the spherical bearing of the present invention. 

Fig. 2 is a front view of the embodiment of the spherical 
bearing of the present invention. 

Fig. 3 is a sectional view of a housing of the embodiment of the 
spherical bearing of the present invention. 

Fig. 4 is a sectional view of an assembly formed by retaining an 
inner race with an outer race of the spherical bearing of the present 
invention. 

Fig. 5 is an explanation view of partially enlarged and 
sectional view of the embodiment of the spherical bearing of the 
present invention. 

Fig. 6 A is a front view for explaining a tightening jig for the 
setscrew of the embodiment of the spherical bearing of the present 
invention. 

Fig. 6B is a plan _view for explaining a tightening jig for the 
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setscrew of the .embodiment of the spherical bearing of the present 
invention. 

Fig. 7 is an explanation view time of tightening the setscrew of 
the embodiment of the present invention by the tightening jig. 

Fig. 8 is an explanation view for a case where, in the 
embodiment of the spherical bearing, the setscrew which is provided 
with an annular projection as an abutting portion on the inner wall 
surface of the through hole is used. 

Fig. 9 is an explanation view for a case where, in the spherical 
bearing qf the embodiment of the present invention, without using a 
snap ring an end face of the outer race is positioned. 

Fig. 10 is a sectional view of a conventional spherical bearing. 
Fig. 11 is an explanation view showing a gap between the end 

faces of the outer race and of the sn~p ring in the conventional 
spherical bearing~ 

Fig. 12 is a sectional view showing another conventional 
manner (staking). 
Embodiment 

A retention method of a spherical bearing in one embodiment 
of the present invention is explained based on Figs. 1 - 8. First, an 
outline of the retention method of the spherical bearing in· one 
embodiment is explained. The retention method of the spherical 
bearing of the embodiment of the present invention, as shown in Fig. 
1, on one side of an inner wall surface 2a of a race retention hole 2 
facing to one end face la of housing 1 as a portion to be retained a 
screw portion 3 is provided coaxially with the race retention hole 2, 
on a periphery 4a of an outer race 4 a stepped portion 5 having a 
diameter smaller than the one of the periphery 4a is formed, and by 
screwing a set.screw 6 formed in an approximately ring shape into the 
screw portion 3 and being tightened, a front end face 6a of the 
setscrew 6 presses the end face 5a of the stepped portion 5 of the 
outer race 4. Further, on the other side of the inner wall surface 2a 
of the race retention hole 2, an annular groove 8 is formed, by 
retaining a first snap ring 7 with the annular groove 8, the outer race 
4 is clamped between the setscrew 6 and the first snap ring 7 and the 
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outer race 4 is retained on the housing 1 as a portion to be retained. 

Next, a detailed constitution of the embodiment of the 

spherical bearing of the present invention will be explained. First, a 

housing 1 as the portion to be retained is explained. The housing 1 is 

formed with a pair of end faces la and lb in parallel with each other 

and perpendicular to an axis (hereinafter referred to as merely 

"axis") of the not shown shaft to be supported (see Figs. 1 and 3), and 

the race retention hole 2 with which the periphery 4a of the outer 

race 4 is retained in an ordinary manner is provided coaxially with 

the axis. Further, as shown in Figs. 1 and 3, on one side of the race 

retention hole 2, the screw portion 3 having a diameter larger than 

the race retention hole 2 is formed, and on the other side of the race 

retention hole 2 and on the· inner wall surface 2a of the race retention 

hole 2 the annular groove 8 in which the first snap ring 7 is retained 

is provided. · 

Next, the outer race 4 is explaine.d. The outer race 4 is formed, 

as shown in Fig. 4, approximately cylindrical in such a manner as the 

shape of an inner circumferential surface 4b in a sectional surface 

including the axis becomes a circle, which is positioned on the circle 

10 having diameter identical with the one of a spherical portion 9a 

formed on the inner race 9, and by retaining the spherical portion 9a 

of the inner race 9 with the inner circumferential surface 4b·, it 

supports the inner race 9 rotatably and slid ably. Further, the outer 

race 4 is provided with a stepped portion 5 on the peripheral surface 

4a (see Figs. land 4), and on the circumferential surface 4b, a liner 

11 of a wearing resistance such as polytetrafl.uoroethylene is covered. 

Next, the setscrew 6 will be explained. The setscrew 6, as 

shown in Fig. 1, is formed approximately cylindrical having a 

through hole 12 in the axial direction, and on the periphery thereof a 

screw 6b to be screwed in the above screw portions 3 is formed, and by 

being screwed in the screw portion 3 and tightened, the through hole 

12 is retained with the stepped portion 5 of the outer race 4 and the 

front end face 6a of the setscrew 6 abuts to the end face 5a of the 

stepped portion 5, thereby the front end face 6a of the setscrew 6 is 

structured to press the end face 5a of the stepped portion 5. Further, 
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on the inner wall surface 12a of the through hole 12, as shown in Figs. 

1 and 5, an annular groove 6d to be retained with a second snap ring 

13 is formed, due to the abutting of the front end face 6a of the 

setscrew 6 and the end face 5a of the stepped portion 5, an end face 

13a of the second snap ring 13 and an end face 4d of the outer race 4 

are structured to be abutted with each other. For reference, the 

setscrew 6 is disposed at its rear end face 6c a plurality of recessed 

portions 6e (see Fig. 2), and, as shown in Fig. 6, is structured in such 

a manner as it is tightened by an exclusive tightening jig 14 being 

disposed. with the projections 14a corresponding to the recessed 

portions 6e. And, as shown in Fig. 8, an annular projection as an 

abutting portion 15 is formed on the inner wall surface 12a of the 

through hole 12 of the setscrew 6, and by abutting an end face 15a of 

the abutting portion 15 to the end face 4d of the outer race 4, without 

using the second s·nap ring 13, it may be _constituted to limit the outer 

race 4 from being displaced in the axial direction. Further, as shown 

in Fig. 9, it may be constituted by providing on the other end of the 

race retention hole 2, a hole 17 which is coaxial with the race 

retention hole 2 and has a diameter smaller than the race retention 

hole 2 and by clamping an end face 4c and 4d of the outer race 4 

with the end face 17a between the race retention hole 2 and the hole 

17, and the end face 15a of the abutting portion 15 of the setscrew 6, 

without using the snap rings 7 and 13, to position the outer race 4. 

For reference, the sign 16 shown in Fig. 1 shows a rubber boots 

for a dust proof formed by molding where first snap ring 7 and second 

snap ring 13 may be molded in a unitary manner. 

Under the above constitution, operations of this spherical 

bearing of the embodiment are explained. In this connection, 

hereinafter, the assembling processes of the spherical bearing of the 

embodiment of the present invention are explained. 

(1) First, the spherical portion 9a of the inner race 9 is retained 

with the inner circumferential surface 4b of the outer race 4 by being 

pressed in etc., an assembly of the outer race 4_and the inner race 9 is 

formed. 
(2) Next, making the outer race 4 retained with the race retention 
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hole 2 in such a direction as the stepped portion 5 is viewed from the 
screw portion 3 of the housing 1, and, as shown in Fig. 1, the outer 
race 4 is pressed in to the position where the end face 4c of the outer 
race 4 abuts to the end face 7a of the first snap ring 7 to be retained 
with the annular groove 8 of the race retention hole 2 in the next 
process. 

(3) Next, the first snap ring 7 is retained with the annular groove 
8 formed in the race retention hole 2. And, the setscrew 6 is screwed 
in the screw portion 3 formed on one side of the race retention hole 2 
and, as shown in Fig. 7, by tightening the setscrew 6 with the 
exclusive tightening jig 14, as shown in Fig. 1, the through hole 12 of 
the setscrew 6 is retained with the stepped portion 5 of the outer race 
4 and the front end face 6a of the setscrew 6 is adapted to be abutted 
to the end face 5a of the stepped portion 5. Thereby, as shown in Fig. 
5, the front end face 6a of the setscrew 6 presses the end face 5a of 
the stepped portion 5, and by clamping the outer race 4 with the 
setscrew 6 and the first snap ring 7, the displacement of the outer 
race 4 in the axial direction is limited and the assembly can be 
retained into the housing 1 as the portion to be retained. For 
reference, (in the process of 2), while making the outer race 4 
positioned in such a manner as the end face 4c of the outer race 4 is 
positioned at a position well before the position (right side in Fig. 1), 
where the end face 4c abuts to the end face 7a of the first snap ring 7 
and by tightening the setscrew 6, by pressing the front end face 6a of 
the setscrew 6 to···the end face 4c of the outer race 4 and making the 
periphery 4a of the outer race 4 slid to the inner wall surface 2a of 
the race retention hole 2, it may make the end face 4c of the outer 
race 4 abutted to the end face 7a of the first snap ring 7. 

(4) After tightening the setscrew 6, as shown in Figs. 1 and 2, the 
second snap ring 13 is retained with the annular groove 6d formed on 
the inner wall surface 12a of the through hole 12 of the setscrew 6. 
Here, by employing the high tensile snap ring as the second snap ring 
13, as shown in Fig. 2, since a force in a radial direction of the 
through hole 12 is applied on the bottom surface 6f of the annular 
groove of the setscrew 6, the contact surface pressure between the 
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screw 6b of the setscrew 6 and the screw portion 3 of the housing is 

increased, and the loosening of the setscrew 6 can be prevented. 

Further, by abutting the end face 13a of the second snap ring 13 to 

the end face 4d of the outer race 4, the displacement of the outer race 

4 in the axial direction is limited more securely. 

For reference, in order to prevent the setscrew 6 fr.om being 

loosened more securely, although there are various methods such as; 

to apply a loosening preventing agent on the screw 6b of the setscrew 

6, ·to stick together by press working after tightening the setscrew 6, 

to fix ·th~ setscrew 6 by a pushing force of the tip end of a setscrew 

which is screwed in a hole provided in advance through the periphery 

of the housing 1 and the retention hole 2 and tightened, to insert a 

key member in a key groove provided in common with the setscrew 6 

and the housing 1 in the axial direction after tightening the setscrew 

6, and to press in a pin, after tightening the screw 6, into a hole 

machine-worked from the periphery surface of the housing 1 toward 

the axis, it is free to select either one of them if it is in accordance 

with the object to prevent the tightened setscrew 6 from being 

loosened. 

Further, as shown in Fig. 8, on the inner wall surface 12a of 

the through hole 12 of the setscrew 6, an annular projection as a 

portion 15 to be abutted is formed, by abutting the. end face 15a of the 

portion 15 to be abutted to the end face 4d of the outer race 4, 

without using the second snap ring 13, the displacement of the outer 

race 4 in the axial direction can be limited. 
Accordingly, in the retention method of the spherical bearing 

of the embodiment, the first snap ring 7 is retained with the 

retaining groove 8 formed on the other side of the race retention hole 

2 of the housing 1 and t_he setscrew 6 is screwed in the screw portion 

3 provided on one side of the race retention hole 2 and tightened. 

Thereby, the front end face 6a of the setscrew 6 presses the end face 

5a of the stepped portion 5 of the outer race 4, and by clamping the 

outer race 4 with the first snap ring 7 and the setscrew 6 and making 

the gap between the first snap ring 7, the setscrew 6 and the outer 

race 4 null, since the outer race 4 is retained to the housing 1 as the 
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portion to be retained, the displacement of the outer race 4 in the 

axial direction can be securely limited. Accordingly, even if an axial 

load is applied on the bearing, the end faces 4c and 4d of the outer 

race 4 are not threatened to hit the snap ring and further even if such 

a spherical bearing is employed in a drive system of vehicles, there is 

no anxiety that vibrations are transmitted in the vehicle interior to 

generate unpleasant noises. Further, as shown in Fig. 5, since the 

front end face 6a of the setscrew 6 presses the end face 5a of the 

stepped portion of the outer race 4, the inner circumference surface 

4b of the outer race 4 is not threatened to be deformed to change the 

transmission torque of the spherical bearing, thereby a stable torque 

transmission characteristic is effected. In addition, since merely by 

adding the setscrew 6, and by applying any additional working to the 

conventional parts, _those can be used, due to the simple structure the 

manufacturing cost is controlled. 

Further, since the annular groove 6d is formed on the inner 

wall surface 12a of the through hole 12 of the setscrew 6 and the 

second snap ring 13 is retained with that groove 6d, in particular, by 

constituting the setscrew with soft metal such as aluminum and 

retaining the second snap ring 13 made of a metal of high tension 

with the annular groove 6d of the setscrew 6, against the annular 

groove bottom 6f of the setscrew 6 a force in the radial direction of 

the through hole 12 is applied and the setscrew 6 is expanded, 

thereby the contact surface pressure between the screw 6b and the 

screw portion 3 is increased to prevent the setscrew 6 from being 

loosened. Further, by abutting the end face 13a of the second snap 

ring 13 against the end face 5a of the outer race 4, the displacement 

of the outer race 4 in the axial direction can be more securely 

controlled. For reference, as shown in Fig. 8, the annular projection 

as the portion 15 to be abutted is formed on the inner wall surface 6a 

of the through hole 12 of the setscrew 6, and by abutting the end face 

15a of the portion 15 to be abutted to the end face 4d of the outer race 

4, the second snap ring 13 can be omitted to simplify the part 

assembling processes. 

According to the first aspect of the present invention, the first 
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snap ring is retained with the annular groove formed on the other 

side of the race retention hole, the setscrew 6 is screwed in the screw 

portion 3 formed on one side of the race retention hole and tightened, 

the end face of the stepped portion of the outer race is pressed by the 

front end face of the setscrew, the outer race is clamped with the first 

snap ring and the setscrew to make the gap between the first snap 

ring, the setscrew and the outer race null and the outer race is 

retained to the portion to be retained, the displacement of the outer 

ra.ce in the axial direction is securely limited, and even if the axial 

load is applied on the bearing, the end face of the outer race is not 

threatened to hit the snap ring, and even if such a spherical bearing 

is employed in the steering driving system of vehicles, there is no 

anxiety that the vibrations are transmitted and unpleasant noises 

are generated in the vehicle interior. And, since the front end face of 

the setscrew pres.ses the end face of the stepped portion of the outer 

race, the inner circumferential surface of the outer race is not 

threatened to be deformed to change the transmission torque of the 

spherical bearing, thereby a stable torque transmission 

characteristic is effected. In addition, since merely by adding the 

setscrew 6, and by applying any additional working to the 

conventional parts, those can be used in common, due to the simple 

structure the manufacturing cost is controlled. 

And, according to the second aspect of the present invention, 

since the annular groove is formed on the inner wall surface of the 

through hole of the setscrew, with which the second snap ring is 

retained, and in partic~lar, the setscrew is formed with a soft metal 

such as aluminum and with the annular groove the second snap ring 

of high tensile is retained", so that to the bottom of the annular groove 

a force in the radial direction of the through hole is acted and the 

setscrew is expanded to increase the contact surface pressure 

between the screw of the setscrew and the screw portion to prevent 

the setscrew from being loosened. Further, by abutting the end face 

of the second snap ring to the end face of the outer race , the 

displacement of the outer race in the axial direction is more 

effectively controlled. 
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In addition, according to the third aspect of the present 

invention, by forming the annular projection as the portion to be 

abutted on the inner wall surface of the through hole of the setscrew 

and abutting the end face of the portion to be abutted to the end face 

of the outer race, the second snap ring is omitted to simplify the parts 

assembling processes. 
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What is claimed is: 

i. In a retention method of spherical bearing in which a 

spherical bearing comprising an outer race and an inner race the 

spherical surface of which is supported in the outer race rotatably 

and slidably is re~ained in a race retention hole formed on a portion 

to be retained, the retention method is characterized in that 

in said portion to be retained, on an inner wall surface of one 

side of the race retention hole a screw portion having a given stroke 

is formed coaxially with the race retention hole and on the other side 

of the inner wall surface of the race retention hole an annular groove 

to be retained with a snap ring, 

further, on one side_ of a periphery of the outer race a stepped 

portion having a diameter smaller than the periphery is formed, 

while retaining the outer race of the spherical bearing in the 

race retention hole; a first snap ring· is retained in the annular 

groove, and by screwing and tightening a setscrew formed with a 

through hole in an axial direction in the screw portion, the end face of 

the stepped portion is pressed with the end face of the setscrew 

toward the first snap ring, and by clamping the outer race with the 

first snap ring and the setscrew, the spherical bearing is retained to 

the portion to be retained. 

2. A retention method of a spherical bearing according to Claim 

1, wherein an annular groove is formed on the inner wall sur"face of 

the through hole of the setscrew and in said annular groove a second 

snap ring is retained. 

3. A retention method of a spherical bearing according to Claim 

1, wherein on the inner wall surface of the through hole of the 

setscrew a portion to be abutted by an end of the outer race is formed. 


