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the shaft 114 is imparted to the inner race ring 224 of the bearing unit 204. In exemplary 

embodiments, the inner race ring 224 is free to rotate with respect to the outer race 220, and 

the outer race ring 220 is rigidly supported by the bearing holder 211. The rotational 

movement of the shaft sleeve 212 and shaft 114, and thus inner race ring 224, is borne by a 

bearing surface defined by the interface between the inner and outer race rings, 220 and 224, 

respectively. To lessen the friction between the inner and outer race rings 220 and 224, a 

plurality of balls or rollers 226 (as in ball and roller type bearings, respectively) may be 

positioned there between in tracks formed in the inner and outer race rings 220 and 224, 

and/or lubricants may be introduced between the inner and outer race rings 220 and 224. 

Accordingly, in exemplary embodiments, the bearing holder 211 may be provided with at 

least one lubrication port 228 for allowing a lubricant to be injected into the bearing unit 204 

and at least one drain port 230 operable for permitting the lubricant to drain from the bearing 

housing 202. Lubrication can be injected into one side of the bearing assembly 112 via the 

port 228. The lubricant flows into and through the bearing unit 204 to opposed side of the 

bearing unit 204 thereby ensuring lubricant is applied to all elements of the bearing unit 204. 

The lubricant is then vented from the pivot assembly 208 through the drain port 230. 

Accordingly, portals 231 are provided in the bearing retainer 203 and bearing housing 202 to 

provide access to the lubrication inlet port 228 and the lubricant drain port 230 once the pivot 

assembly 208 is installed in the thrust bearing assembly 112.  

[0041]   As illustrated, the bearing unit 204 is a ball bearing with a locking ring. It will 

be understood by those skilled in the art that while the bearing unit disclosed herein is a ball 

bearing unit, any anti-friction bearing unit may be used, including but not limited to angular 

contact bearings, deep grove ball bearings, tapered roller bearings, cylindrical roller bearings, 

ball bearings, self aligning ball bearings, spherical roller bearings, toroidal roller bearings, 

thrust bearings, cylindrical roller thrust bearings, spherical roller thrust bearings, needle 

bearings, sleeve bearings, plain bearings, journal bearings, double row bearings, duplex 

bearings and the like.  

[0042]   In exemplary embodiments, the shaft sleeve 212 defines a bore and is operable 

to receive the rotatable shaft 114. The shaft 114 is fixed to the shaft sleeve 212 of the pivot 

assembly 208 via a locking collar 216 and a locking sleeve retainer 218. The shaft sleeve 212 

is fitted into the inner diameter of the bearing unit 204 thereby allowing the shaft 114 and 

sleeve 212 to rotate freely with the bearing inner race ring 224. In all exemplary 
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embodiments, the pivot assembly 208 is movably mounted with the housing 202. During 

installation, the pivot assembly 208 is allowed to freely orbit inside the bearing and seal 

assembly 112 (i.e., along the curved interior surface 222) to ensure that the bearing unit 204 

and seals 206 are precisely aligned with the shaft. Once shaft orientation is established, the 

pivot assembly 208 is secured in place by tightening bolts 209 which closes the curved 

interior surfaces 222A and 222B of the bearing housing 202 and the bearing retainer 203 and 

bearing holder 211 to capture the bearing holder 211. Advantageously, no tools are required 

for positioning the bearing unit 204.  

[0043]   The bearing and housing seals 206 are disposed between the bearing holder 

211 and the shaft sleeve 212 and between a seal retainer 232 and the shaft sleeve 212. The 

seal retainer 232 is removable to allow access to the bearing unit 204 for installation and 

maintenance. The pivot assembly 208 may also include an Oring seal 236 or gasket of other 

means to seal the interface between the bearing holder 211 and the seal retainer 232. The O-

ring seals 236 are located between the bearing holder 211 and the top seal retainer 232. 

[0044]   In exemplary embodiments, at least one snap ring 238B may be provided and 

located about the shaft sleeve 212 to position the bearing unit 204. In addition at least one 

snap ring 238 may be provided to retain bearing unit 204 in bearing holder 211. In still other 

embodiments, an accelerometer and/or thermocouple mounting pad 240 is provided with the 

housing 202 for attachment of such devices.  

[0045]   Referring to FIG. 4, a section view of the thrust bearing and seal assembly 112 

is illustrated with the pivot assembly 208 rotated according to an exemplary embodiment of 

the present invention. As shown, the bearing unit 204 and seals 206 maintain alignment and 

integrity even when the shaft and the shaft sleeve 212 are displaced/tilted. More specifically, 

the shaft sleeve 212 bearing unit 204, and seals 206 remain precisely aligned along a common 

axis. The pivot assembly 208 is configured to rotate within the thrust bearing and seal 

assembly 112 with the bearing holder 211 being disposed to the interior curved surface 222B 

in the bearing housing 202 and the bearing retainer 203. The entire pivot assembly 208 

rotates including the shaft sleeve 212, the bearing 204, and the seals 206. Further, when used 

in a thrust load application, the pivot assembly 208 can be rotated to allow the thrust load to 

be applied axially to the bearing unit 204 from either direction.  
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What is claimed is: 

 

1.  A self aligning bearing and seal assembly, comprising:  

a bearing housing defining an internal cavity and being operable to mount to a surface;  

a pivot assembly having a bearing holder operable for receiving and maintaining a 

rotatable shaft, the pivot assembly being disposed in the bearing housing;  

a bearing unit disposed within the pivot assembly being in operational contact with the 

pivot assembly; and  

a plurality of bearing and housing seals located about the bearing unit,  

wherein the pivot assembly is arranged to maintain the alignment and integrity of the 

bearing unit, the bearing and housing seals, and the shaft up to 20 degrees of displacement 

between the surface and the rotatable shaft; and 

wherein the pivot assembly is lockable to the bearing housing to prevent relative 

movement during operation, and wherein the pivot assembly is arranged to be secured in place 

by tightening bolts for closing curved interior surfaces of the bearing housing and the bearing 

holder to capture the bearing holder. 

 

2.   The self aligning bearing and seal assembly of claim 1, wherein the pivot assembly is 

comprised of an outer race, an inner race, and at least one ball intermediate the outer race and 

inner race.  

 

3.   The self aligning bearing and seal assembly of claim 1, wherein the pivot assembly 

further comprises a locking sleeve shaft retainer operable to retain the rotatable shaft in position.  

 

4.   The self aligning and bearing assembly of claim 1, further comprising: a lubrication inlet 

disposed into the pivot assembly; and a lubrication outlet disposed into the pivot assembly, 

wherein lubricant is injected via the lubrication inlet, and wherein the lubricant is vented from 

the lubrication outlet.  
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5.   The self aligning and bearing assembly of claim 1, wherein the curved interior surface of 

the bearing housing forms an interior surface on which the seat of the pivot assembly is 

configured to rotate to support degree of displacement between the surface and the shaft.  

 

 

6.   The self aligning and bearing assembly of claim 1, wherein the self aligning and bearing 

assembly is configured to mount with the rotatable shaft in a horizontal or vertical orientation.  

 

7.   The self aligning and bearing assembly of claim 1, wherein the self aligning and bearing 

assembly is reconfigurable to allow for thrust load in any direction.  

 

8.   The self aligning and bearing assembly of claim 3, wherein the locking sleeve shaft 

retainer allows the shaft to comprise a smooth shaft and requires no machining of the shaft.  

 

9.   The self aligning and bearing assembly of claim 1, wherein the bearing unit is selected 

from the group consisting of angular contact bearings, deep grove ball bearings, tapered roller 

bearings, cylindrical roller bearings, ball bearings, self aligning ball bearings, spherical roller 

bearings, toroidal roller bearings, thrust bearings, cylindrical roller thrust bearings, spherical 

roller thrust bearings, needle bearings, sleeve bearings, plain bearings, and journal bearings.  

 

10.   The self aligning bearing and seal assembly of claim 1, further comprising an 

accelerometer port disposed within the housing.  

 

11.   The self aligning bearing and seal assembly of claim 1, further comprising an 

thermocoupler port disposed within the housing.  

 

12.   The self aligning bearing and seal assembly of claim 1, further comprising at least one 

wave washer disposed within the pivot assembly and about the bearing unit to maintain the 

bearing unit in position and to reposition the bearing unit as required.  

 

13.  A self aligning bearing and seal assembly, comprising:  
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a bearing housing defining an internal cavity;  

a pivot assembly having a bearing holder, the pivot assembly defining a seat and having a 

shaft sleeve operable for receiving and maintaining a rotatable shaft and a bearing unit, the pivot 

assembly being disposed in the bearing housing; and  

a plurality of bearing and housing seals located about the bearing unit,  

wherein the pivot assembly is arranged to maintain the alignment and integrity of the 

bearing unit, the bearing and housing seals, and the shaft up to 20 degrees of displacement 

between the surface and the rotatable shaft; and 

wherein the pivot assembly is lockable to the bearing housing to prevent relative 

movement during operation, and wherein the pivot assembly is arranged to be secured in place 

by tightening bolts for closing curved interior surfaces of the bearing housing and the bearing 

holder to capture the bearing holder. 

  

14.   The self aligning bearing and seal assembly of claim 13, wherein the bearing unit is 

disposed within the pivot assembly and includes an outer race, an inner race, and at least one ball 

intermediate the outer and inner race, the inner race being in operational contact with the shaft 

sleeve of the pivot assembly.  

 

15.   The self aligning bearing and seal assembly of claim 13, wherein the pivot assembly 

further comprises a locking sleeve shaft retainer operable to retain the rotatable shaft in position.  

 

16.   The self aligning and bearing assembly of claim 13, further comprising: a lubrication 

inlet disposed into the pivot assembly; and a lubrication outlet disposed into the pivot assembly, 

wherein lubricant is injected via the lubrication inlet, and wherein the lubricant is vented from 

the lubrication outlet.  

 

17.   The self aligning and bearing assembly of claim 13, wherein the curved interior surface 

of the bearing housing forms an interior surface on which the seat of the pivot assembly is 

configured to rotate to support degree of displacement between the surface and the shaft.  
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18.   The self aligning and bearing assembly of claim 13, wherein the self aligning and bearing 

assembly is configured to mount with the rotatable shaft in a horizontal or vertical orientation.  

 

19.   The self aligning and bearing assembly of claim 13, wherein the bearing unit is selected 

from the group consisting of angular contact bearings, deep grove ball bearings, tapered roller 

bearings, cylindrical roller bearings, ball bearings, self aligning ball bearings, spherical roller 

bearings, toroidal roller bearings, thrust bearings, cylindrical roller thrust bearings, spherical 

roller thrust bearings, needle bearings, sleeve bearings, plain bearings, and journal bearings.  

 

20.   The self aligning bearing and seal assembly of claim 13, further comprising at least one 

wave washer disposed within the pivot assembly and about the bearing unit to maintain the 

bearing unit in position and to reposition the bearing unit if required.  

 

21.   The self aligning bearing and seal assembly of claim 20, wherein the at least one wave 

washer allows axial movement of the bearing unit due to thermal expansion or contraction of the 

shaft.  

 

22.   The self aligning bearing and seal assembly of claim 20, wherein the at least one wave 

washer prevents excess overloading of the assembly.  

 

23.   The self aligning and bearing assembly of claim 14, wherein the bearing holder is 

provided adjacent the outer race ring of the bearing unit.  

 

24. The self aligning and bearing assembly of claim 23, further comprising: a lubrication 

inlet disposed into the pivot assembly for allowing a lubricant to be injected into the pivot 

assembly; a lubrication outlet disposed into the pivot assembly for allowing the lubricant to be 

vented from the pivot assembly; at least one wave washer disposed within the pivot assembly 

and about the bearing unit to maintain the bearing unit in position and to reposition the bearing 

unit if required; wherein the at least one wave washer allows axial movement of the bearing unit 

along a sliding surface located between the bearing unit and the bearing holder, and wherein the 
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sliding surface is completely contained within a lubricated portion of the pivot assembly so as to 

be protected from environmental contamination.  

 

25.  A self aligning bearing and seal system, comprising:  

a radial bearing assembly operable to mount to a first side of a surface;  

a radial pivot assembly, having a bearing holder, the radial pivot assembly being disposed 

within the radial bearing assembly and comprising a first seal and a first bearing unit, wherein 

the first seal and first bearing unit are disposed to a first sleeve operable to receive a rotatable 

shaft;  

a thrust bearing assembly operable to mount to a second side of a surface; and 

a thrust pivot assembly disposed within the thrust bearing assembly and comprising a 

second seal and a second bearing unit,  

wherein the second seal and second bearing are disposed to a second sleeve operable to 

receive the rotatable shaft;  

wherein the radial bearing assembly and the thrust bearing assembly are arranged to 

cooperate to allow misalignment between respective surfaces of the assemblies and the rotatable 

shaft up to 20 degrees; and  

wherein the radial pivot assembly is lockable to the radial bearing assembly to prevent 

relative movement during operation,  and wherein the radial pivot assembly is arranged to be 

secured in place by tightening bolts for closing curved interior surfaces of the bearing housing 

and the bearing holder to capture the bearing holder.  

 

26.   The self aligning bearing and seal system according to claim 25, wherein the 

misalignment is caused by nonaligned bearing housings.  

 

27.   The self aligning bearing and seal system according to claim 25, wherein the 

misalignment is caused by nonparallel bearing housing mounting surfaces. 


