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57 ABSTRACT 

A method of manufacturing a spherical bearing having 
an outer cylindrical member, an intermediate yield 
able plastic member enclosed and supported thereby, 
said intermediate member having a concave inner sur 
face and a spherical ball in bearing relationship with 
said intermediate member, said spherical ball having 
an outer surface complimentary to said concave inner 
surface of said intermediate member comprising the 
steps of preforming the outer member into a truncated 
conical member having a first radially inwardly annu 
lar lip formed at one end thereof, preforming the plas 
tic intermediate member wherein substantially one 
half of its inner and outer surface conforms generally 
to its final shape and the remaining portion of said in 
termediate member emanates outwardly therefrom, 
inserting said ball within the inner surface of said in 
termediate member such that a portion of the convex 
outer surface of said ball intimately engages the pre 
formed concave inner surface of the intermediate 
member, inserting the intermediate member with the 
spherical ball contained therein within the outer mem 
ber, applying a deforming force to the outer surface of 
the outer member by die means to form the outer 
member into a cylindrical shape and to deform the 
plastic intermediate member completely around said 
spherical ball and to fill the space between said spheri 
cal ball and said outer member, deforming the un 
formed end of said outer around the intermediate 
member to form a second radially inwardly annular lip 
and to complete the bearing. 

3 Claims, 5 Drawing Figures 
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1. 

METHOD OF MANUEFACTURING SPHERICAL 
v. BEARING 

BACKGROUND OF THE INVENTION 
This invention relates generally to spherical bearing 

and the method of making same. In particular, this 
invention relates to the method of manufacturing inex 
pensive spherical bearing typically having a sheet metal 
outer member, an intermediate plastic member and a 
spherical ball. 
More particularly the present invention relates to a 

method of manufacturing a spherical bearing having an 
outer cylindrical member, an intermediate yieldable 
plastic member enclosed and supported thereby, said 
intermediate member having a concave inner surface 
and a spherical ball in bearing relationship with said 
intermediate member, said spherical ball having an 
outer surface complimentary to said concave inner 
surface of said intermediate member comprising the 
steps of preforming the outer member into a truncated 
conical member having a first radially inwardly annular 
lip formed at one end thereof, preforming the plastic 
intermediate member wherein substantially one-half of 
its inner and outer surface conforms generally to its 
final shape and the remaining portion of said intermedi 
ate member emanates outwardly therefrom, inserting 
said ball within the inner surface of said intermediate 
member such that a portion of the convex outer surface 
of said ball intimately engages the preformed concave 
inner surface of the intermediate member, inserting the 
intermediate member with the spherical ball contained 
therein within the outer member, applying a deforming 
force to the outer surface of the outer member by die 
means to form the outer member into a cylindrical 
shape and to deform the plastic intermediate member 
completely around said spherical ball and to fill the 
space between said spherical ball and said outer mem 
ber, deforming the unformed end of said outer around 
the intermediate member to form a second radially 
inwardly annular lip and to complete the bearing. 
The prior art is replete with various methods of man 

ufacturing spherical bearings. It might be said that 
there is a constant search for an inexpensive method of 
manufacturing using relatively low cost material and 
resulting in a high performance bearing. As with most 
endeavors of this kind a compromise with some or all of 
these parameters is required. The compromise typically 
involves a substantial degradation of the performance 
characteristics of the bearing or substantial increase in 
the cost of material or machine and manual labor oper 
ations. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present 
invention to provide a method of manufacturing a 
spherical bearing having an outer cylindrical member, 
an intermediate yieldable plastic member enclosed and 
supported thereby, said intermediate member having a 
concave inner surface and a spherical ball in bearing 
relationship with said intermediate member, said spher 
ical ball having an outer surface complimentary to said 
concave inner surface of said intermediate member 
comprising the steps of preforming the outer member 
into a truncated conical member having a first radially 
inwardly annular lip formed at one end thereof, pre 
forming the plastic intermediate member wherein sub 
stantially one-half of its inner and outer surface con 
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2 
forms generally to its final shape and the remaining 
portion of said intermediate member emanates out 
wardly therefrom, inserting said ball within the inner 
surface of said intermediate member such that a por 
tion of the convex outer surface of said ball intimately 
engages the preformed concave inner surface of the 
intermediate member, inserting the intermediate mem 
ber with the spherical ball contained therein within the 
outer member, applying a deforming force to the outer 
surface of the outer member by die means to form the 
outer member into a cylindrical shape and to deform 
the plastic intermediate member completely around 
said spherical ball and to fill the space between said 
spherical ball and said outer member, deforming the 
unformed end of said outer around the intermediate 
member to form a second radially inwardly annular lip 
and to complete the bearing. 

It is another object of the present invention to pro 
vide a method of manufacturing spherical bearing uti 
lizing relatively inexpensive components and materials. 

It is still another object of the present invention to 
provide a method of manufacturing spherical bearings 
requiring relatively few manufacturing steps and little 
or no manual labor input. 

It is still another object of the present invention to 
provide a method of manufacturing spherical bearings 
capable of being adapted to automated high volume 
techniques. 

It is still another important object of the present 
invention to provide an improved method of manufac 
turing spherical bearings resulting in a bearing having 
superior performance characteristics. 
Other objects and advantages of this invention will 

become apparent as the present invention is better 
understood from the following disclosure and as shown 
in the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a spherical bear 
ing manufactured according to method of the present 
invention; 
FIG. 2 is a sectional view of the bearing of FIG. 1 

taken along line 1-1; 
FIGS. 3, 4 and 5 show the unassembled components 

of the bearing of FIG. 1 wherein: 
FIG. 3 is the outer truncated conical member; 
FIG. 4 is the intermediate member; and 
FIG. 5 is the spherical ball. 

DESCRIPTION OF THE INVENTION 

Referring now to the drawings, and in particular FIG. 
1 and FIG. 2, there is shown an assembled spherical 
bearing manufactured in accordance with the method 
of the present invention wherein the assembly is gener 
ally designated by the numeral 10. 
The spherical bearing comprises three parts: 
a spherical ball 12 having a central bore 14; 
a convex outer surface 6 and lateral faces 18: 
an intermediate member 20 having a concave inner 
surface 22, the inner surface 22; and an outer 
member 24 having cylindrical outer surface 26. To 
a substantial extent the spherical bearing 10 is 
conventional in form in that typically the spherical 
bearing could be operationally connected to one 
part of an apparatus or device (not shown) at its 
central bore 14 and to another part of an apparatus 
or device (not shown) at its cylindrical outer sur 
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face 26 to provide omnidirectional motion therebe 
tween. 

The basic departure from the prior art is to be formed 
in the method of manufacturing the above depicted 
spherical bearing 10. Referring now to FIGS. 3 through 
5 inclusive, there is shown the various unassembled 
components of spherical bearing 10. The method of 
manufacturing as contemplated by the present inven 
tion includes the step of preforming the outer member 
28 as by spinning, stamping or the like. The outer mem 
ber 28 is preformed into a truncated conical shape and 
is provided with a first radially inwardly facing annular 
lip 30 at its smaller end defining a central bore or aper 
ture 32. 
The plastic intermediate member 34 is preformed as 

by molding, machining or the like wherein approxi 
mately one-half of its inner surface 36 and outer sur 
face 38 conforms generally to its final shape as de 
picted in FIG. 2. The remaining portion 40 of the inter 
mediate member 34 emanates outwardly from the con 
forming portion in a flared fashion. 
The spherical ball 12 does not change its shape dur 

ing the present method of manufacturing and is formed 
in a conventional manner as by machining or the like. 
It acts as a die member in a manner to be described 
below. The spherical ball 12 is inserted into the pre 
formed intermediate member 34 such that a portion of 
its convex outer surface 16 intimately engages the pre 
formed concave inner surface 36. 
The intermediate member 34 with the spherical ball 

12 contained therein is inserted within the inner sur 
face of the truncated conical outer member 28 such 
that the conforming portion is located at the smaller 
end of said outer member 28. . 

. A deforming force is then applied to the outer sur 
face of the outer member 28 by die means (not shown). 
The die means may be a conical die or may be a shell 
or segmented dies driven radially inwardly to apply said 
deforming force. As the deforming force is applied to 
the outer surface of the outer member 28 the plastic 
yieldable intermediate member 34 will flow about the 
spherical ball 12 which will act as a die. The deforming 
force will be applied until the outer member assumes a 
cylindrical shape at such time the intermediate member 
will flow completely around the die-acting spherical 
ball 12 and will fill the space between the spherical ball 
12 and the outer member. 
At this juncture the unformed end of the outer mem 

ber will be further deformed by an axial moving die or 
spinning or the like to form a second radially inwardly 
annular lip on the side of the outer member opposite 
the first annular lip 30 thereby completing the bearing 
assembly 10. 
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4. 
The component parts of the spherical bearing 10 

could be manufactured from a wide range of materials, 
for example, the outer member 24 could be manufac 
tured from sheet steel including stainless steel, the 
intermediate member could be manufactured from 
DELRIN (Trademark of DUPONT) and other suitable 
plastic materials which also may be glass reinforced; 
and the spherical ball 12 from suitable steels and alloys 
thereof. 
Obviously, the present invention is not limited to the 

specific details as herein described, but is capable of 
other modifications and changes without depicting 
from the spirit and scope of the appended claims. 

I claim: 
1. A method of manufacturing a spherical bearing 

having an outer sheet metal cylindrical member, an 
intermediate yieldable plastic member enclosed and 
supported thereby, said intermediate member having a 
concave inner surface and a spherical ball in bearing 
relationship with said intermediate plastic member, 
said spherical ball having an outer surface complemen 
tary to said concave inner surface of said intermediate 
member comprising the steps of preforming the outer 
member into a truncated conical member having a first 
radially inwardly annular lip formed at one end thereof, 
preforming the plastic intermediate member wherein 
the outer surface of said intermediate member is sub 
stantially cylindrical with one end outwardly flared, the 
inner surface of said intermediate member being par 
tially spherical in the region remote from said flared 
end of said intermediate member, inserting said ball 
within the inner surface of said intermediate member 
such that a portion of the convex outer surface of said 
ball intimately engages the preformed concave inner 
surface of the intermediate member, inserting the inter 
mediate member with the spherical ball contained 
therein within the outer member, applying a deforming 
force to the outer surface of the outer member by die 
means to form the outer member into a cylindrical 
shape and to deform the plastic intermediate member 
completely around said spherical ball and to fill the 
space between said spherical ball and said outer mem 
ber said intermediate member providing the entire 
bearing surface for said spherical ball, deforming the 
undeformed end of said outer member around the in 
termediate member to form a second radially inwardly 
annular lip and to complete the bearing. 

2. A method of manufacturing a spherical bearing in 
accordance with claim 1 wherein the intermediate plas 
tic member is manufactured from Delrin. 
3. A method of manufacturing a spherical bearing in 

accordance with claim 1 wherein the die means is a 
conical die. 
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