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BEARING CARTRIDGE AND ELEVATOR MACHINE
ASSEMBLY

BACKGROUND

ooo1]  Elevators carry passengers, cargo or both between various levels in a

building. There are a variety of arrangements for controlling the movement and
position of an elevator car. Some elevator systems are traction-based. Such
arrangements typically include a machine that selectively causes rotation of a traction
sheave. A load bearing arrangement that includes ropes or belts moves responsive to
movement of the traction sheave. The load bearing arrangement suspends a car and
counterweight within a hoistway. A machine control is utilized to control the position
and movement of the elevator car.

00021 There are challenges presented in maintaining such elevator systems.
For example, the components for the elevator machine and traction sheave need to be
robust enough to support the loads associated with the elevator system. Additionally,
such components must provide an adequate service life so that repair or replacement

is not necessary for relatively long periods of time.

SUMMARY

00031  An exemplary bearing cartridge assembly includes an inner sleeve. An
outer housing is supported for rotation relative to the inner sleeve. A bearing member
within the outer housing and received about the inner sleeve facilitates rotation of the
outer housing relative to the inner sleeve. The bearing member has an axial
dimension (e.g., a width) that is smaller than an axial inner dimension of the outer
housing. The bearing member is positioned relative to the inner sleeve and the outer
housing to provide a first lubricant space between one side wall of the outer housing
and the bearing member and a second lubricant space between an opposite side wall
of the outer housing and the bearing member. There is at least one through passage
between the first and second lubricant spaces to allow lubricant to move between
them.

00041  An exemplary elevator machine assembly includes a stationary shaft.
A plurality of sleeves are spaced apart and supported on the shaft to remain stationary
relative to the shaft. A corresponding plurality of outer housings are each supported

for rotation relative to one of the sleeves. A bearing member within each outer
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housing is received about the corresponding one of the sleeves. The bearing members
facilitate rotation of the outer housings relative to the corresponding inner sleeves.
The bearing members have an axial dimension (e.g., a width) that is smaller than an
axial inner dimension of the outer housing. The bearing member is positioned relative
to the sleeve and the outer housing to provide a first lubricant space between one side
wall of the outer housing and the bearing member. A second lubricant space is
positioned between an opposite side wall of the outer housing and the bearing
member. There is at least one through passage between the first and second lubricant
spaces to allow lubricant to move between them. A plurality of end bell members are
each secured to one of the outer housings. A traction sheave is supported by the end
bell members for rotation relative to the stationary shaft.

ooos] The various features and advantages of a disclosed example
embodiment will become apparent to those skilled in the art from the following
detailed description. The drawings that accompany the detailed description can be

briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

ooos]  Figure 1 schematically illustrates selected portions of an elevator

system.

ooo71 Figure 2 is a cross-sectional illustration of selected portions of an
example elevator machine assembly.

ooos]  Figure 3 is a perspective illustration of an example elevator machine
assembly.

oooo]  Figure 4 is a perspective illustration of an example bearing cartridge
assembly.

ooo10] Figure 5 is a cross-sectional illustration of the example bearing

cartridge assembly of Figure 4.

DETAILED DESCRIPTION

ooo11] Figure 1 schematically shows selected portions of an elevator system

20. An elevator machine assembly 22 includes a motor 24 and a traction sheave 26.
A plurality of load bearing members 28 (e.g., a roping arrangement comprising ropes

or flat belts) suspends an elevator car 30 and counterweight 32. The load bearing
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members 28 move responsive to movement of the traction sheave 26 to cause desired
movement of the elevator car 30 to provide requested elevator service, for example.

000121 Figures 2 and 3 illustrate selected portions of an example machine
assembly 22. In this example the traction sheave 26 is supported by end bell members
40, which are positioned on opposite ends of the traction sheave 26. The end bell
members 40 and the traction sheave 26 are rotatable relative to a stationary shaft 42.
Bearing cartridge assemblies 44 facilitate the relative rotation necessary for
movement of the traction sheave 26 as desired. In this example, the stationary shaft
42 remains stationary relative to a machine frame or mounting arrangement 46. This
example includes brake members 48 that apply a braking force to a flange 49 on at
least one of the end bell members 40 to slow down or stop rotation of the traction
sheave 26 to control the position of the elevator car 30.

[00013] As can be appreciated from Figures 2-5, an example bearing cartridge
assembly 44 includes an outer housing 50 that rotates with a corresponding end bell
member 40. An inner sleeve 52 is fixed relative to the stationary shaft 42. A bearing
member 54 is positioned between the outer housing 50 and the inner sleeve 52 to
facilitate the relative rotation between those components and the rotation of the
traction sheave 26 about the stationary shaft 42. In one example, the bearing member
54 comprises an inner race and an outer race as known in the art.

00014 As can best be appreciated from Figure 5, the outer housing 50
includes side walls 60 on the axial ends of the outer housing 50. An end wall 62 is
secured to each of the side walls 60 and extends between them. The end wall 62 in
this example includes a flange 64 that is configured to be secured to a corresponding
portion of the end bell members 40 so that the end bell members 40 and the outer
housing 50 rotate together about the stationary shaft 42.

ooo1s] This example includes seal members 66 at the interface between the
outer housing 50 and the inner sleeve 52. In one example, the seal members 66
comprise annular labyrinth seals at the interfaces between the side walls 60 and the
inner sleeve 52. These are contactless seals that maintain a closed interior inside the
space between the outer housing 50 and the inner sleeve 52.

0oo16] The bearing member 54 has an axial dimension d (e.g., a width or
thickness) that is less than an inside axial dimension D of the outer housing 50. This
smaller axial dimension d of the bearing member 54 and the position of it within the

outer housing 50 provides a first lubricant space 70 between the bearing member 54
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and one of the side walls 60 and a second lubricant space 72 between the bearing
member 54 and the other side wall 60. At least one through passage 74 extends
between the lubricant spaces 70 and 72.

ooo17]7 In the illustrated example, the through passage 74 is near a radially
outward edge of the bearing member 54. In one example, the through passage is at
least partially formed in a surface of the bearing member 54. In one example, the
through passage is at least partially formed within the end wall 62 of the outer
housing 50.

00018] One feature of the illustrated example is that it allows for using oil as a
lubricant within the bearing cartridge assembly 44. One advantage of using oil
compared to grease as the lubricant is that it allows for more efficiently and reliably
maintaining a desired lubrication level for the elevator machine assembly 22. The
illustrated example includes a sight portion 80 (e.g., a clear or translucent material) in
at least one of the side walls 60 through which the interior of at least one of the
lubricant spaces 70, 72 can be observed from outside of the machine assembly 22.
This allows for visual inspection of a current lubricant level or condition within the
bearing cartridge assembly 44. As can be appreciated from Figure 3, positioning the
sight portion 80 toward the exterior of the machine assembly 22 allows for manual
inspection to determine a condition or level of lubricant without having to remove any
of the components of the machine assembly 22 from their assembled position.

000191 The illustrated example includes at least one selectively opened
lubricant port 82 for introducing lubricant into the lubricant spaces 70 and 72 or for
removing lubricant from those spaces. As can be appreciated from Figures 4 and 5,
one lubricant port 82 is positioned diametrically opposite another lubricant port 82.
When the sheave 26 is rotated into a position where one of the lubricant ports 82 is
near a top of the assembly, that lubricant port provides a convenient location for
introducing lubricant such as oil 84 into the lubricant spaces 70 and 72. The lower
positioned lubricant port 82 provides a convenient drain for draining out the lubricant.
The through passages 74 allow for communication of the lubricant, such as oil 84,
between the lubricant spaces during a filling or draining procedure. Such an
arrangement provides efficiency and reliability for servicing or maintaining an
elevator machine assembly including such a bearing cartridge assembly 44. With oil
84 as the lubricant, the lubricant spaces can be completely drained in an efficient and

reliable manner to provide clean lubricant as may be needed. Strategically
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positioning the lubricant ports 82 allows a technician to readily accomplish such a
procedure without having to disassemble any portion of the machine assembly 22.

000201 With previous elevator machine arrangements, servicing bearings
typically requires disassembling at least a portion of the machine assembly in order to
service the bearings. The disclosed example bearing cartridge assembly 44 reduces
the amount of labor, complexity and cost associated with maintaining bearings for an
elevator machine assembly.

000211 'The preceding description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed examples may become apparent to those
skilled in the art that do not necessarily depart from the essence of this invention. The
scope of legal protection given to this invention can only be determined by studying

the following claims.

PCT/US2009/064336



10

15

20

25

30

WO 2011/059442

60,469-483 PCT; PA-0011737-WO

CLAIMS

I claim:
1. A bearing cartridge assembly, comprising:

an inner sleeve;

an outer housing supported for rotation relative to the inner sleeve; and

a bearing member within the outer housing and received about the inner sleeve
for facilitating rotation of the outer housing relative to the inner sleeve, the bearing
member having an axial dimension that is smaller than an inner dimension of the
outer housing, the bearing member being positioned relative to the inner sleeve and
the outer housing to provide a first lubricant space between one side wall of the outer

housing and the bearing member.

2. The assembly of claim 1, comprising a second lubricant space between an
opposite side wall of the outer housing and the bearing member, there being at least
one through passage between the first and second lubricant spaces to allow lubricant

to move between the first and second lubricant spaces.

3. The assembly of claim 2, wherein the through passage is at least partially
formed in at least one of an end wall of the outer housing or a surface of the bearing

member.

4. The assembly of claim 1, wherein the bearing member has a radial dimension
corresponding to a distance between the inner sleeve and an inner surface on the end
wall of the outer housing and wherein the first lubricant space extends along the entire

radial dimension of the bearing member.

5. The assembly of claim 1, wherein the outer housing side wall includes at least
one portion through which the lubricant space can be observed from outside the

assembly.

6. The assembly of claim 1, wherein the outer housing side wall has a selectively
opened lubricant port for introducing lubricant into the lubricant space or removing

lubricant from the lubricant space.
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7. The assembly of claim 6, wherein the lubricant port is near a radially outward

end of the lubricant space.

8. The assembly of claim 1, comprising oil in the lubricant space.

0. The assembly of claim 1, wherein the outer housing comprises a flange
configured for securing the outer housing to a portion of an elevator machine so that
the outer housing and the bearing member are rotatable with a sheave of the elevator

machine.

10. The assembly of claim 1, comprising

at least one seal at an interface between the inner sleeve and the outer housing.

11. The assembly of claim 10, wherein the at least one seal comprises an annular

labyrinth seal.

12. An elevator machine assembly, comprising

a stationary shaft;

a plurality of sleeves spaced apart and supported on the shaft to remain
stationary relative to the shaft;

a corresponding plurality of outer housings each supported for rotation relative
to one of the sleeves;

a bearing member within each outer housing and received about the
corresponding one of the sleeves for facilitating rotation of the outer housing relative
to the sleeve, the bearing member having an axial dimension that is smaller than an
inner dimension of the outer housing, the bearing member being positioned relative to
the sleeve and the outer housing to provide a first lubricant space between one side
wall of the outer housing and the bearing member;

a plurality of end bell members each secured to one of the outer housings; and

a traction sheave supported by the end bell members for rotation relative to the

stationary shaft.
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13. The assembly of claim 12, comprising a second lubricant space between an
opposite side wall of the outer housing and the bearing member, there being at least
one through passage between the first and second lubricant spaces to allow lubricant

to move between the first and second lubricant spaces.

14. The assembly of claim 13, wherein the through passage is at least partially
formed in at least one of an end wall of the outer housing or a surface of the bearing

member.

15. The assembly of claim 12, wherein the bearing member has a radial dimension
corresponding to a distance between the sleeve and an inner surface on the end wall of
the outer housing and wherein the first lubricant space extends along the entire radial

dimension of the bearing member.

16. The assembly of claim 12, wherein the outer housing side wall includes at
least one portion through which the lubricant space can be observed from outside the

assembly.

17. The assembly of claim 12, wherein the outer housing side wall includes a
selectively opened lubricant port for introducing lubricant into the lubricant space or

removing lubricant from the lubricant space.

18. The assembly of claim 17, wherein the lubricant port is near a radially outward

end of the lubricant spaces.

19. The assembly of claim 12, comprising oil in the lubricant space.

20. The assembly of claim 12, comprising

at least one labyrinth seal at an interface between the sleeve and the outer

housing.
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