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(54) Title: BUSHING

(57) Abstract: A bushing utilizes a fabric reinforced thermoset compos-

ite sleeve incorporated within an outer shell in a construction enabling the
sleeve to be press-fitted within the shell and held therein by a constriction
in the shell bore which is embraced by the bearing liner. Following instal-
lation of the bearing sleeve, the sleeve bore may be reamed to provide a
uniform inside diameter.
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BUSHING

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to industrial and commercial bushings for use

in a wide variety of applications.

There is a continuing need for a lightweight, low-cost, self-
lubricating bushing for use in industrial and commercial applications. Bushings
having a self-lubricating bearing sleeve made from a fabric reinforced thermoset
composite could be of substantial use if there were a low-cost simple way of

assembling such fabric reinforced thermoset composite within a bushing shell.

2. Background Art
U.S. patents showing bushings over which my disclosure represents
an improvement are as follows:
5,685,057
3,945,695
4,740,117
A publication entitled “General Engineering Manual” by Orkot Ltd.
of Bradmarsh Business Park, Rotherham, S60 1 BX, South Yorkshire, England, also

shows prior art information.
SUMMARY OF THE INVENTION

I have discovered that a fabric reinforced thermoset composite sleeve
may be incorporated within an outer shell of a bushing in a construction which
enables the sleeve to be press-fitted within the shell to be held therein by a
constriction in the shell bore which is embraced by the bearing liner. As the inner
bearing sleeve or liner is pressed axially into the shell, it encounters the constriction

which is shaped to permit the sleeve to be squeezed past it. Because the sleeve is

-1-
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distorted at the constriction, the sleeve bore is reamed or otherwise sized after
installation of the sleeve to provide a uniform internal diameter throughout the
sleeve. The constriction of the shell is greater than the running clearance between
the inside diameter of the sleeve and the outside diameter of the shaft or pin carried
by the bushing, such that the sleeve cannot work its way out of the bushing once the

shaft is in place during operation thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a perspective view of a bushing embodying my

invention,

FIGURE 2 is a perspective exploded view of a bearing sleeve to be

press-fitted into the bearing shell;

FIGURE 3 is a view partially in section through a bushing embodying

the invention;

FIGURE 4 is a fragmentary view taken at the circle 4 in Fig. 3; and

FIGURE 5 is a view partially in section through a slightly different

external configuration of the bushing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

As shown in the drawings, the bushing comprises an outer shell, or
bushing shell 10, and an inner bearing sleeve 12, both of generally cylindrical

configuration. The bearing sleeve 12 is press-fitted within the shell 10.

The shell 10 has an inner cylindrical surface 14 of constant diameter
except for the interruption by a radially, inwardly displaced wall portion or
constriction 16, best shown in Fig. 4. While only one such constriction is shown,

it is to be understood that multiple, axially spaced apart constrictions may be

2-
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provided if desired. The constriction 16 preferably extends 360° around the
cylindrical bore and its inward displacement exceeds the running clearance RC)
between the shaft 18 to be carried by the bearing and the internal surface 20 of the
bearing sleeve. For example, the inward displacement of the shell wall at the
constriction may be on the order of 0.008 inches, + 0.00 inches and -0.002 inches.
The RC will be somewhat less than this, for example, 0.0005 to 0.001 of an inch
(per side).

When the bearing sleeve 12 is pressed into the shell 10, the sleeve
encounters the constriction 16 but the pressure forcing the bearing sleeve axially into
the shell should be sufficient to cause the sleeve to squeeze through the constriction
and abut the flange 22 at the end of the shell bore. As will be apparent from Fig.
3, the constriction 16 is located substantially midway between opposite ends of the

shell bore 14, though it may be placed at any other suitable or multiple locations.

The constriction 16 is preferably shaped to provide a smooth, hump-
like continuous annular ring around the inside of the shell 10 such that the sleeve
will be squeezed through the constriction. For this purpose, the constriction has
smoothly shaped portions 16a and 16b at each side of the nest. For example, in a
bushing for a one-inch shaft the hump may be formed on approximately a radius R
(see Fig. 4) of 0.20 inches with an overall axial length L of 0.112 inches.
Following the reaming the internal diameter of the sleeve is uniform as there has
been a reduction in wall thickness of the sleeve at the point where the sleeve overlies

the constriction.

The shell 10 may be formed of a pre-hardened steel or other metal
and is relatively rigid as compared with the liner 12. The constriction 16 may be
the result of an increased thickness wall section for the shell as shown in Fig. 4, or
the shell may be inwardly upset at the location of the constriction to provide the

reduced diameter portion.
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The bearing sleeve 12 is preferably formed of a fabric reinforced
thermoset composite. One such composite which has been found suitable is sold by
Orkot Ltd. of Bradmarsh Business Park, Rotherham, S60 1 BX, South Yorkshire,
England and specifically the product identified as Luytex C394. Also, a product
sold under the mark “Lubricom” by Polygon Company of Walkerton, Indiana may
be satisfactory. The Luytex product is an Aramid fiber with a high temperature

resin system and incorporates polytetrafluoroethylene for lubrication purposes.

The liner 12 will give or flex slightly so that it will “wrap” around
a shaft supported in the bushing such as the shaft 18 and thus increase the bearing
surface area between the shaft and the sleeve avoiding a line contact which can
adversely affect bearing life. This flexing of the liner also enables it to be pressed

through the constriction 16 as above described.

In Fig. 5, I have shown a slight modification of the bushing in which
the shell 24 is provided with an external flange 26 at one end as opposed to the
flange 23 of the shell shown in Fig. 3. The constriction comprises a discontinuous
ring of circumferentially spaced apart ring segments 17. Such ring segments, each
being enveloped by the sleeve 28, will prevent any tendency of the sleeve to rotate
relative to the shell where a rotating shaft is received within the bushing as
distinguished from a reciprocating pin. I have found that for most applications the
continuous ring constriction shown in Fig. 3 will prevent both axial rotational
displacement between the sleeve and shell, but the discontinuous segments 17 shown

in Fig. 5, on occasion may be useful.

By having the constriction 16 or 17 greater than the running clearance
between the shaft or pin 18 and the sleeve 12 or 28, with the shaft or pin in place,
as during normal operation of the bearing, the sleeve will not be able to move out
of position as the thickness of the sleeve on opposite sides of the constriction will

prevent such movement.
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It will also be noted in Fig. 5 that the right hand end of the shell 24
has a bull-nose shape defined by a circumferential chamfer 25 which facilitates

insertion of a pin or shaft (not shown) into the right hand end of the bushing.

While embodiments of the invention have been illustrated and

5  described, it is not intended that these embodiments illustrate and describe all
possible forms of the invention. Rather, the words used in the specification are
words of description rather than limitation, and it is understood that various changes

may be made without departing from the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. A bushing comprising, in combination:

an outer shell having an inner cylindrical surface interrupted by a
radially inwardly displaced wall portion; |

an inner bearing sleeve disposed within the shell in a press-fit
relationship and overlying the inwardly displaced wall portion;

that portion of the inner bearing sleeve overlying the inwardly
displaced wall portion being of a sufficiently reduced wall thickness to provide a
constant inside diameter for the inner bearing sleeve; and

the inside diameter of the inner bearing sleeve sized to provide a
smooth running fit between the inner sleeve and a shaft extending through and

supported in the bushing.

2. The bushing of claim 1 wherein the radially inwardly

displaced portion extends circumferentially around the inside of the outer shell.

3. The bushing of claim 2 wherein said inwardly displaced
portion comprises a discontinuous ring of circumferentially spaced apart ring

segments.

4. The bushing of claim 2 wherein said inwardly displaced
portion comprises a continuous circumferential rib projecting radially inwardly from

the cylindrical wall of the sleeve.

5. The bushing of claim 1 wherein the radially inward
displacement of the wall portion of the shell is greater than the running clearance

between a shaft supported in the bearing and the inside diameter of the inner sleeve.

6. The bushing of claim 1 wherein the inner bearing sleeve is

formed of a fiber reinforced plastic.
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7. The bushing of claim 1 wherein the shell is relatively rigid and
the inner sleeve is resiliently deformable to squeeze over the inwardly displaced

wall portion of the shell when the inner sleeve is pressed coaxially into the shell.

8. The bushing of claim 1 wherein the shell is relatively rigid and
the inner sleeve is resiliently deformable to squeeze over the inwardly displaced

wall portion of the shell when the inner sleeve is pressed coaxially into the shell.

9. The method of making a bushing comprising;:

providing a relatively rigid shell having a cylindrical bore interrupted
by a radially inwardly displaced wall portion forming a constriction in such bore;

providing a resilient bearing sleeve sized to be press fitted into said
bore;

pressing said sleeve axially into said sleeve bore and beyond said
constriction and causing the sleeve to embrace the constriction; and

reaming the sleeve bore to provide a uniform internal diameter.
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