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ABSTRACT OF THE DISCLOSURE
A method of protecting a top drive drilling assembly includes incorporating a shock
absorbing sub incorporated in the top drive drilling assembly. The shock absorbing sub
comprises a first body and a second body capable of relative axial movement, with a shock
absorbing medium disposed between the first body and the second body to absorb any

reactive axial force exerted upon the top drive drilling assembly.
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TITLE:
[0001] Method of protecting a top drive drilling assembly and a top drive drilling assembly

modified in accordance with this method.

FIELD
[0002] A method of protecting a top drive drilling assembly and a top drive drilling

assembly modified in accordance with this method.

BACKGROUND

[0003] The drilling of hydrocarbon producing wells is being performed with increasing
frequency using drilling rigs equipped with top drive drilling assemblies. Top drive drilling
assemblies are not as robust as rotary tables and presently require frequent maintenance with
potential areas of failure being bearings that rotatably support the quill, gears that rotatably
drive the quill and thread forms that enable the quill to be coupled to a drill string.

SUMMARY

[0004] According to one aspect there is provided a method of protecting a top drive drilling
assembly. A shock absorbing sub is incorporated in the top drive drilling assembly. The
shock absorbing sub comprises a first body and a second body capable of relative axial
movement, with a shock absorbing medium disposed between the first body and the second

body to absorb any reactive axial force exerted upon the top drive drilling assembly.

[0005] According to an aspect there is provided a top drive drilling assembly, comprising,
in combination, a top drive unit, and a shock absorbing sub. The top drive unit comprise a
main body and a quill mounted within the main body. The quill has a thread form to facilitate
coupling of the quill to a drill string. The quill is supported by bearings which permit the quili
to rotate within the body. There is a drive motor and a gear assembly to convert motive force
provided by the drive motor into rotary motion of the quill. The shock absorbing sub
comprises a first body having a first coupling adapted to couple the first body with the thread
form of the quill, and a second body having a second coupling adapted to couple the second
body with a drill string. The first body and the second body are capable of relative axial

movement. A shock absorbing medium is disposed between the first body and the second
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body to absorb any reactive axial force exerted upon the top drive drilling assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] These and other features will become more apparent from the following description
in which reference is 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. 1 is a schematic side elevation view of a top drive drilling assembly.

FIG. 2 is a perspective view of a shock absorbing sub.

FIG. 3 is a side elevation view in section of the shock absorbing sub in an extended
position.

FIG. 4 is a side elevation view in section of the shock absorbing sub in a retracted

position

DETAILED DESCRIPTION
[0007] A top drive drilling assembly generally identified by reference numeral 10, will now

be described with reference to FIG. 1 through 4.

[0008] Structure and Relationship of Parts:

[0009] Referring to FIG. 1, top drive drilling assembly 10 includes, in combination, a top
drive unit 12 and a shock absorbing sub 14. Shock absorbing sub 14 is intended to help

protect the bearings, gears, and other components associated with a quill 18.

[0010] Referring to FIG. 1, top drive unit 12 includes a main body 16 and quill 18 mounted
within main body 16. Quill 18 has a thread form 20 to facilitate coupling of quill 18 to a drill
string. Quill 18 is supported by bearings 22 which permit quill 18 to rotate within body 16.

Top drive unit 12 also has a drive motor 24 and a gear assembly 26 to convert motive force
provided by drive motor 24 into rotary motion of quill 18. The top drive unit 12 shown in
FIG. 1 is a generic schematic showing the necessary components. It will be understood that

different designs of top drive units 12 may be used.

[0011] Referring to FIG. 2, shock absorbing sub 14 includes a first body, such as an outer
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housing 30 that has a first coupling 32 adapted to couple first body 30 with thread form 20 of
quill 18. As depicted in FIG. 3, outer housing 30 may be made up of various components,
such as a lock nut 31, a load nut 33, and a main barrel 35. Referring to FIG. 3, a second
body, such as an inner mandrel 34 has a second coupling 36 adapted to couple second body
34 with a drill string 38. Inner mandrel 34 is received within outer housing 30. Housing 30
and inner mandrel 34 are capable of relative axial movement between an extended position as
shown in FIG. 3 and a retracted position shown in FIG. 4. In the extended position, more of
inner mandrel 34 protrudes from outer housing 30 than in the retracted position. A shock
absorbing medium 40 is disposed between first body, or outer housing 30 and second body, or
inner mandrel 34, to absorb any reactive axial force exerted upon top drive drilling assembly
10. Medium 40 is preferably a fluid that is inert and has an appropriate phase change
temperature. For example, water 1s not ideal as it may freeze, and air, which contains oxygen,
1S not ideal as it is not inert. Suitable fluids include substances such as oil, lubricants, or
nitrogen. Referring to FIG. 3, fluid is supplied through outer housing 30 via a fluid fill port
48. As inner mandrel 34 moves relative to outer housing 30, fluid passes through an orifice
50 from one side of inner mandrel 34 to the other. To prevent relative rotation of outer
housing 30 and inner mandrel 34, a keyway 52 is provided that locks the two bodies together
rotationally, but still allows movement along the axis. While keyway 52 is shown, it will be
understood that splines or other strategies for preventing rotation could also be used, as will
be recognized by those skilled in the art. Replaceable wear plates 54 may also be provided to
prevent unnecessary damage to inner components and to facilitate maintenance and repair. A
seal sleeve 56 extends downward from the outer housing 30 into inner mandrel 34. Seal
sleeve 56 maintains the relative radial positions during axial movement, and also engages a
seal cartridge 58 carried by inner mandrel 34. Outer housing also carries a seal cartridge 60.

Seal cartridges 58 and 60 seal against the unwanted escape of fluid.

[0012]  As depicted, outer housing 30 has an inner stop 42 and inner mandrel 34 has an
outer stop 44. In the extended position, inner stop 42 of outer housing 30 engages outer stop

44 of inner mandrel 34 to prevent separation of outer housing 30 and inner mandrel 34.

[0013] Referring to FIG. 1, a fluid supply unit 46 supplies fluid 40. Fluid supply unit 46 is

capable of altering the pressure at which the fluid is supplied in order to selectively increase
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or decrease dampening characteristics of fluid 40 to suit changing drilling conditions.

[0014] Operation:
[0015] Referring to FIG. 1, quill 18 of top drive drilling assembly 10 may be protected by

incorporating a shock absorbing sub 14 as described above into top drive drilling assembly

[0016] Shock absorbing sub 14 is inserted between quill 18 and drill string 38 by attaching
thread form 20 of quill 18 to a first coupling 32 of shock absorbing sub 14 and by attaching
second coupling 36 of inner mandrel 34 to drill string 38.

[0017] Drive motor 24 of top drive unit 12 may then be activated to rotate quill 18, shock
absorbing sub 14 and drill string 38. Referring to FIG. 3 and 4, when drill string 38
transmits a force along its length, such as when an obstacle 1s encountered downhole, inner
mandrel 34 moves axially relative to outer housing 30 to help absorb the force and reduce the
impact on quill 18 and top drive unit 12. As the force is received by inner mandrel 34, fluid
passes through orifice 50 from one side of inner mandrel 34 to another. The force absorbing
characteristics may be modified by changing the size of orifice 50, increasing the number of
orifices 50, or adjusting the pressure of fluid in shock absorbing sub 14 by modifying fluid
supply unit 46 shown in FIG. 1.

[0018] In 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.

(0019] It will be apparent to one skilled in the art that modifications may be made to the

illustrated embodiments without departing from scope of the Claims.
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What is Claimed is:

1. A method of protecting a top drive drilling assembly, comprising:

5 incorporating, in the top drive drilling assembly, a shock absorbing sub compnising a
first body and a second body coupled to provide contimual relative axial movement between
an extended position and a refracted position during an earth dnlling operation, with a shock
absorbing flurd medium disposed between the first body and the second body to absorb any
reacttve axial force exerted upon the top drive drilling assembly,

10 adapting the first body of the shock absorbing sub having a first coupling for coupling
the shock absorbing sub with a thread form of a quill and the second body of the shock
absorbing sub baving a second coupling adapted to couple the shock absorbing sub with a
drill string; and

supplying the shock absorbing fluid medium through a fluid fill port on the first body

15  connected to a supply unit capable of selecttvely increasing or decreasing the pressure of the
shock absorbing fluid medium, located between the first body and the second body, to
selectively increase or decrease dampening characteristics of the shock absorbing fluid

medium to sutt changing dniliing conditions.

20 2. Atop drive drilling assembly, comprising in combination:
a top drive unit, comprising;
a mam body;
a quill mounted within the main body, the quill having a thread form to
facilitate coupling of the quill to a dnll string, the quill being supported by bearings which
25  permit the quill to rotate within the body;
a drive motor; and
a gear assembly to convert motive force provided by the drive motor 1nto
rotary motion of the quill; and
a shock absorbing sub, comprising:
30 a first body having a first coupling adapted to couple the first body with the
thread form of the quuli;
a second body having a second coupling adapted to couple the second body
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with a drill string, the first body and the second body being coupled to provide continual

relative axial movement during an earth drilling operation between an extended position and a
retracted position;

a shock absorbing flmd medium disposed between the first body and the

5  second body to absorb any reactive axial force exerted upon the top drive drilling assembly;

and
a supply unit connected to supply fluid to a fluid fill port on the first body and
capable of selectively increasing or decreasing the pressure of the shock absorbing fhud
medmum, located between the first body and the second body, to selectively mncrease or
10  decrease dampenming characteristics of the shock absorbing fluid medium to suit changing

drilling conditions.

3. The top drive assembly of Claim 2, wherein the first body 1s a tubular outer housing and
the second body 1s an mner mandrel that 1s received within the outer housing, the inner
15  mandrel being capable of axial movement between the extended position and the refracted

position, in the extended position more of the mner mandrel protrudes from the outer housing

than n the refracted position.

4. The top drive assembly of Claim 3, wherein the outer housing has an inner stop and the
20  nner mandrel has an outer stop, the inner stop of the outer housing engaging the outer stop of
the inner mandrel to prevent separation of the outer housing and the inner mandrel in the

extended position.
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