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(57) Abrégée/Abstract:
A method of adjusting backlash in a down hole bearing assembly involves providing in side by side relation on an outer surface of
an iInner mandrel a circumferential first threaded seat adapted to accommodate a first nut which engages the first threaded seat by
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(57) Abrege(suite)/Abstract(continued):

rotation In a first rotational direction and becomes disengaged by rotation In a second rotational direction and a circumferential
second threaded seat adapted to accommodate a second nut which engages the second threaded seat by rotation In the second
rotational direction and becomes disengaged by rotation In the first rotational direction. The first nut Is threaded onto the first
threaded seat to place the inner mandrel in tension with a first stop and a second stop engaging a thrust bearing. The second nutis
coupled to the first nut to resisting any rotational movement of the first nut in the second rotational direction.
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ABSTRACT OF THE DISCLOSURE

A method of adjusting backlash in a down hole bearing assembly involves providing
in side by side relation on an outer surface of an inner mandrel a circumferential first threaded
seat adapted to accommodate a first nut which engages the first threaded seat by rotation in a
first rotational direction and becomes disengaged by rotation in a second rotational direction
and a circumferential second threaded seat adapted to accommodate a second nut which
engages the second threaded seat by rotation in the second rotational direction and becomes
disengaged by rotation in the first rotational direction. The first nut is threaded onto the first
threaded seat to place the inner mandrel in tension with a first stop and a second stop
engaging a thrust bearing. The second nut is coupled to the first nut to resisting any rotational

movement of the first nut in the second rotational direction.
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TITLE OF THE INVENTION:

Method of adjusting backlash in a down hole bearing assembly

FIELD OF THE INVENTION

The present invention relates to method of adjusting backlash in a down hole bearing
assembly, and a down hole bearing assembly fabricated in accordance with the teachings of

the method.

BACKGROUND OF THE INVENTION

A down hole bearing assembly 1s included in every down hole drilling motor
assembly. Every thrust bearing in a down hole bearing assembly must have some play to
permit allow for limited axial movement. This play is referred to by persons skilled in the art
as “backlash”. If no allowance is made for backlash, thermal expansion will result in the
thrust bearings seizing. On the other hand, should the allowance for backlash be too great,
excessive wear will occur. A new down hole bearing assembly is manufactured to close
tolerances, with a view to limiting backlash. As wear occurs, shims are inserted during

servicing to take up slack and maintain backlash within acceptable limits.

SUMMARY OFK THE INVENTION

According to the present invention there is provided a method of adjusting backlash in
a down hole bearing assembly. A first step involves providing in side by side relation on an
outer surface of an inner mandrel a circumferential first threaded seat adapted to
accommodate a first nut which engages the first threaded seat by rotation in a first rotational
direction and becomes disengaged by rotation in a second rotational direction and a
circumferential second threaded seat adapted to accommodate a second nut which engages the
second threaded seat by rotation in the second rotational direction and becomes disengaged by
rotation in the first rotational direction. A second step involves positioning at least one thrust
bearing between a first stop projecting from an inner surface of an outer housing and a second
stop projecting from the outer surface of the inner mandrel. A third step involves threading
the first nut onto the first threaded seat in the first rotational direction until further movement
1s resisted and the inner mandrel is placed in tension with the first stop and the second stop

engaging the at least one thrust bearing. A fourth step involves threading the second nut onto
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the second threaded seat in the second rotational direction until the second nut engages the
first nut. A fifth step involves coupling the first nut and the second nut. The second nut
resists any rotational movement of the first nut in the second rotational direction and the first

nut resists any rotational movement of the second nut in the first rotational direction.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more apparent from the
following description in which reference 1s made to the appended drawings, the drawings are
for the purpose of illustration only and are not intended to in any way limit the scope of the
invention to the particular embodiment or embodiments shown, wherein:

FIG. 1A is a side elevation view, in section, of a first part of a down hole bearing
assembly constructed in accordance with the teachings of the present invention.

FIG. 1B is a side elevation view, in section, of a second part of a down hole bearing

assembly constructed in accordance with the teachings of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment, a down hole bearing assembly generally identified by

reference numeral 10, will now be described with reference to FIGS. 1A and 1B.

Structure and Relationship of Parts:
Referring to FIG. 1A, down hole bearing assembly 10 includes a tubular outer

housing 12 that has an interior surface 14 defining an inner bore 16 with a first stop 18

projecting from interior surface 14. There is an inner mandrel 20 mounted for rotation within
inner bore 16. Inner mandrel 20 has an outer surface 22 with a second stop 24 projecting
from outer surface 22. Referring to FIG. 1B, radial bearings 26 are disposed between interior

surface 14 of outer housing 12 and outer surface 22 of inner mandrel 20.

A circumferential first threaded seat 28 1s adapted to accommodate a first nut 30 on
outer surface 22 of inner mandrel 20 1n side by side relation with a circumferential second
threaded seat 32 that is adapted to accommodate a second nut 34. First nut 30 engages first
threaded seat 28 by rotation in a first rotational direction and disengages by rotation in a

second rotational direction, while second nut 34 engages second threaded seat 32 by rotation
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In the second rotational direction and disengages by rotation in the first rotational direction.
For example, first nut 30 may have right-handed threads, and second nut 34 may have lefi-
handed threads, or vice-versa. Means are provided to couple first nut 30 and second nut 34,
such that second nut 34 resists any rotational movement of first nut 30 in the second rotational
direction and first nut 30 resists any rotational movement of second nut 34 in the first
rotational direction. An example of such means may be where first nut 30 has a threaded
aperture 40, and second nut 34 has an opening 42 adapted to accommodate a screw fastener
44. Screw fastener 44 can then be extending through opening 42 in second nut 34 and engage

threaded aperture 40 in first nut 30.

Referring to FIG. 1A, there are two on-bottom thrust bearings 36 positioned between
first stop 18 and second stop 24, and, referring to FIG. 1B, an off-bottom thrust bearings 37
positioned between a third stop 38 projecting from interior surface 14 of outer housing 12 and
first threaded seat 28. It will be understood that the number of bearings 36 and 38 will depend
upon the circumstances of use. As first nut 30 is threaded on first threaded seat 28, off-
bottom thrust bearings 37 are engaged between first nut 30 and third stop 38. Inner mandrel
20 1s thus placed in tension, and, referring to FIG. 1A, first stop 18 and second stop 24 are
brought into engagement with on-bottom thrust bearings 36. Referring to FIG. 1A and 1B,
on-bottom thrust bearings 36 and off-bottom thrust bearings 37 are positioned in a bearing
chamber 46 formed between interior surface 14 of outer housing 12 and outer surface 22 of
inner mandrel 20. Bearing chamber 46 has a first end 48 and a second end 50, where first end

48 is sealed by at least one seal 52 and second end 50 is sealed by a pressure balancing piston

54. Ports 56 are used to inject lubrication fluid.

Operation:
Referring to FIG. 1B, first nut 30 is threaded onto first seat 28 in the first rotational

direction until further movement is resisted and inner mandrel 20 is placed in tension with
first stop shoulder 18 and second stop shoulder 24 engaging on-bottom thrust bearings 36 as
shown in FIG 1A and third stop shoulder 38 and first nut 30 engaging off-bottom thrust
bearings 37 as shown in FIG 1B. Second nut 34 1s then threaded onto second threaded seat
32 in the second rotational direction until second nut 34 engages first nut 30. Finally, first nut

30 and second nut 34 are coupled by inserting screw fastener 44 through opening 42 in
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second nut 34 and into threaded aperture 40 of first nut 30. Second nut 34 resists any

rotational movement of first nut 30 in the second rotational direction and first nut 30 resists

any rotational movement of second nut 34 in the first rotational direction.

Advantages:

The threaded adjustment described above provides a number of advantages over the

prior art:

1.

Whereas with the prior art there was a necessity to manufacture the bearing assembly
to close tolerances, the threaded adjustment provided by the first threaded seat and the
first nut is very “forgiving”. It allows the bearing assembly to be made to lower
tolerances for less cost.

Whereas servicing adjustments with shims used in the prior art was a “finicky”

procedure that required care and attention from the technician, the threaded

adjustment is rapid and comparatively “idiot proof™.

Whereas in the prior art shims could become dislodged and the backlash adjustment
change during use, the use of the second nut coupled to the first nut ensures that the

backlash setting will be maintained after the down hole bearing assembly has left the

shop.

[n this patent document, the word "comprising” is used in its non-limiting sense to

mean that items following the word are included, but items not specifically mentioned are not

excluded. A reference to an element by the indefinite article "a" does not exclude the

possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

It will be apparent to one skilled in the art that modifications may be made to the

illustrated embodiment without departing from the spirit and scope of the invention as

hereinafter defined in the Claims.
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What is Claimed i1s:

1. A method of adjusting backlash in a down hole bearing assembly, comprising the steps of:

providing in side by side relation on an outer surface of an inner mandrel a
circumferential first threaded seat adapted to accommodate a first nut which engages the first
threaded seat by rotation in a first rotational direction and becomes disengaged by rotation in
a second rotational direction and a circumferential second threaded seat adapted to
accommodate a second nut which engages the second threaded seat by rotation in the second
rotational direction and becomes disengaged by rotation in the first rotational direction;

positioning at least one thrust bearing between a first stop projecting from an interior
surface of an outer housing and a second stop projecting from the outer surface of the inner
mandrel;

threading the first nut onto the first threaded seat in the first rotational direction until
further movement is resisted and the inner mandrel is placed in tension with the first stop and
the second stop engaging the at least one thrust bearing;

threading the second nut onto the second threaded seat in the second rotational
direction until the second nut engages the first nut; and

coupling the first nut and the second nut, such that the second nut resists any
rotational movement of the first nut in the second rotational direction and the first nut resists

any rotational movement of the second nut in the first rotational direction.

2. A method of adjusting backlash in a down hole bearing assembly, comprising the steps of:
providing in side by side relation on an outer surface of an inner mandrel a
circumferential first threaded seat adapted to accommodate a first nut which engages the first
threaded seat by rotation in a first rotational direction and becomes disengaged by rotation in
a second rotational direction and a circumferential second threaded seat adapted to
accommodate a second nut which engages the second threaded seat by rotation in the second
rotational direction and becomes disengaged by rotation in the first rotational direction;

positioning at least one on-bottom thrust bearing between a first stop shoulder

projecting from an interior surface of an outer housing and a second stop shoulder projecting
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from the outer surface of the inner mandrel;

positioning at least one off-bottom thrust bearing between a third stop shoulder
projecting from the interior surface of the outer housing and the first threaded seat;

threading the first nut onto the first seat in the first rotational direction until further
movement is resisted and the inner mandrel is placed in tension with the first stop shoulder
and the second stop shoulder engaging the at least one on-bottom thrust bearing and the third
stop shoulder and the first nut engaging the at least one off-bottom thrust bearing;

threading the second nut onto the second threaded seat in the second rotational
direction until the second nut engages the first nut; and

coupling the first nut and the second nut, such that the second nut resists any
rotational movement of the first nut in the second rotational direction and the first nut resists

any rotational movement of the second nut in the first rotational direction.

3. The method as defined in Claim 2, the step of coupling the first nut and the second nut

involving extending a screw fastener through an opening in the second nut and engaging a

threaded aperture in the first nut.

4. A down hole bearing assembly, comprising:
a tubular outer housing having an interior surface defining an inner bore with a first
stop projecting from the interior surface;

an inner mandrel mounted for rotation within the inner bore, the inner mandrel having

an outer surface with a second stop projecting from the outer surface;

radial bearings disposed between the interior surface of the outer housing and the
outer surface of the inner mandrel;

a circumferential first threaded seat adapted to accommodate a first nut on the outer
surface of the inner mandrel in side by side relation with a circumferential second threaded
seat adapted to accommodate a second nut, the first nut engaging the first threaded seat by
rotation in a first rotational direction and disengaging by rotation in a second rotational
direction, the second nut engaging the second threaded seat by rotation in the second
rotational direction and disengaging by rotation in the first rotational direction;

at least one thrust bearing positioned between the first stop and the second stop, the

first nut being used to place the inner mandrel in tension and bring the first stop and the
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second stop into engagement with the at least one thrust bearing;
means for coupling the first nut and the second nut, such that the second nut resists
any rotational movement of the first nut in the second rotational direction and the first nut

resists any rotational movement of the second nut in the first rotational direction.

5. A down hole bearing assembly, comprising:

a tubular outer housing having an interior surface defining an inner bore with a first
stop projecting from the interior surface;

an inner mandrel mounted for rotation within the inner bore, the inner mandrel having
an outer surface with a second stop projecting from the outer surface;

radial bearings disposed between the interior surface of the outer housing and the
outer surface of the inner mandrel;

a circumferential first threaded seat adapted to accommodate a first nut on the outer
surface of the inner mandrel in side by side relation with a circumferential second threaded
seat adapted to accommodate a second nut, the first nut engaging the first threaded seat by
rotation in a first rotational direction and disengaging by rotation in a second rotational
direction, the second nut engaging the second threaded seat by rotation in the second
rotational direction and disengaging by rotation in the first rotational direction;

at least one on-bottom thrust bearing positioned between the first stop and the second
stop;

at least one off-bottom thrust bearing positioned between a third stop projecting from

the interior surface of the outer housing and the first threaded seat, such that as the first nut 1s

threaded on the first threaded seat, the at least one off-bottom thrust bearing 1s engaged
between the first nut and the third stop, the inner mandrel is placed in tension and the first
stop and the second stop are brought into engagement with the at least one on-bottom thrust
bearing;

means for coupling the first nut and the second nut, such that the second nut resists
any rotational movement of the first nut in the second rotational direction and the first nut

resists any rotational movement of the second nut in the first rotational direction.

6. The down hole bearing assembly as defined in Claim 5, wherein the first nut having a

threaded aperture, the second nut having an opening adapted to accommodate a screw
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fastener, a screw fastener extending through the opening in the second nut and engaging the

threaded aperture in the first nut.

7. The down hole bearing assembly as defined in Claim 5, wherein the at least one on-bottom
thrust bearing and the at least one off-bottom thrust bearing are positioned in a bearing
chamber formed between the intertor surface of the outer housing and the outer surface of the
inner mandrel, the bearing chamber having a first end and a second end, the first end being

sealed by at least one seal and the second end being sealed by a pressure balancing piston.
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