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DOWNHOLE PULSE GENERATING DEVICE
FOR THROUGH-BORE OPERATIONS

BACKGROUND
[0001] This disclosure relates generally to methods and apparatus for generating vibrations or
fluid pulses with a downhole tool. More specifically, this disclosure relates to methods and
apparatus that enable components of a downhole pulse generating device to be retrieved trom

the drill string or otherwise facilitate fishing and other through-bore activities.

[0002] Downhole pulse generating devices are used to create fluctuations in fluid pressure that
create vibrations in the drill string. The vibrations or pulses can help prevent the build-up of
solid materials around the drill string, which can reduce friction and prevent the drll string
from becoming stuck in the well. Thus, the use of pulse generating devices can be useful 1n

extending the operating range of drilling assemblies.

[0003] Conventional pulse generating devices do not allow for fishing or other through bore
operations to be performed below the device. Further, pulse generating devices can be difficult

to remove from the wellbore without removing substantial portions of the drill string. In many
cases, the pulse-generating device must be completely removed from the wellbore to 1n order to

facilitate any fishing or other through-bore activities below the device.

[0004] Thus, there is a continuing need in the art for methods and apparatus tor facilitating

fishing or other through-bore activities below downhole pulse generation devices that

overcome these and other limitations of the prior art.

BRIEF SUMMARY OF THE DISCLOSURE

[0005] A downhole tool comprises a housing having a longitudinal bore and an agitator

assembly disposed within the longitudinal bore of the housing. A removable component 1s

1
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disposed within the longitudinal bore and can be removed from the housing so as to at lcast
partially open the longitudinal bore. In certain embodiments, a through bore operation can be
performed through the longitudinal bore once the removable component 1s removed from the
housing. In certain embodiments, the removable component 1s a part of the agitator assembly.
In certain embodiments, the agitator assembly further comprises a stator coupled to the housing
and a rotor that 1s rotated by a fluid moving through the housing. In certain embodiments, the
removable component 15 disposed within the rotor. In certain embodiments, the rotor 1s the
removable component. In certain embodiments, the removable component 1s disposed within a

bypass channel through the housing.

[0006] In other embodiments, a downhole tool comprises a housing having a longitudinal bore
and an agitator assembly disposed within the housing and obstructing the longitudinal bore. A
removable component 18 disposed within the housing and can be removed from the housing to
at least partially open the longitudinal bore. In certamn embodiments, a through bore operation
can be performed through the longitudinal bore once the removable component 18 removed
from the housing. In certain embodiments, the removable component 18 a part of the agitator
assembly. In certain embodiments, the agitator assembly further comprises a stator coupled to
the housing and a rotor that 1s rotated by a fluid moving through the housing. In certain
embodiments, the removable component 1s disposed within the rotor. In certain embodiments,
the rotor 1s the removable component. In certain embodiments, the removable component 18

disposed within a bypass channel through the housing.

[0007] In other embodiments, a method comprises disposing an agitator assembly 1n a housing
having a longitudinal bore therethrough and disposing the agitator assembly and housing into a
wellbore. The agitator assembly 18 operated by moving a fluid through the housing. A
removable component can be removed from the housing so as to at least partially open a

longitudinal bore through the housing. Once the removable component 1s removed, a
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downhole tool 1s run into the wellbore and through the longitudinal bore of the housing. In
certain embodiments, the removable component 1s a part of the agitator assembly. In certain
embodiments, the agitator assembly comprises a stator coupled to the housing and a rotor that
1s rotated by the fluid moving through the housing. In certain embodiments, the removable
component 18 disposed within the rotor. In certain embodiments, the rotor 1s the removable
component. In certain embodiments, the removable component 1s disposed within a bypass

channel through the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a more detailed description of the embodiments of the present disclosure, reference

will now be made to the accompanying drawings, wherein:

[0009] Figure 1 1s partial sectional view of an agitator assembly including a retrievable

cartridge assembly.

[0010] Figure 2 1s a partial sectional view of a retrievable cartridge assembly.

[0011] Figures 3 and 3A arc partial sectional views of an agitator assembly with an integral

rotor valve.

[0012] Figure 4 1s a partial sectional view of a retrievable agitator assembly disposed in an

offset housing.

[0013] Figure 5 1s a partial sectional view of a retrievable agitator assembly comprising

internal vanes.

[0014] Figure 6 1s a partial sectional view of a retrievable agitator assembly comprising

external vanes and a radial tflow valve.

[0015] Figure 7, 7A, and 7B are partial sectional views of a retrievable agitator assembly

comprising external vanes and an axial flow valve.
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DETAILED DESCRIPTION

[0016] It 15 to be understood that the following disclosure describes several exemplary
embodimments for implementing different features, structures, or functions of the invention.
Exemplary embodiments of components, arrangements, and configurations are described below
to simplify the present disclosure; however, these exemplary embodiments are provided merely
as examples and are not intended to limit the scope of the invention. Additionally, the present
disclosure may repeat reference numerals and/or letters m the various exemplary embodiments
and across the Figures provided herein. This repetition 18 for the purpose of simplicity and
clarity and does not in itself dictate a relationship between the various exemplary embodiments
and/or configurations discussed 1n the various figures. Moreover, the formation of a first feature
over or on a second feature 1n the description that follows may include embodiments in which
the first and second features are formed 1n direct contact, and may also include embodiments 1n
which additional features may be formed 1nterposing the first and second features, such that the
first and second features may not be in direct contact. Finally, the exemplary embodiments
presented below may be combined in any combination of ways, 1.€., any ¢lement from one
exemplary embodiment may be used in any other exemplary embodiment, without departing

from the scope of the disclosure.

[0017] Additionally, certain terms are used throughout the following description and claims to
refer to particular components. As one skilled 1n the art will appreciate, various entitics may
refer to the same component by different names, and as such, the naming convention for the
clements described herein 1s not intended to limit the scope of the mvention, unless otherwise
specifically defined herein. Further, the naming convention used herein 1s not intended to
distinguish between components that differ in name but not function. Additionally, in the
following discussion and 1n the claims, the terms "including” and "comprising” are used 1n an

open-ended fashion, and thus should be mterpreted to mean "including, but not limited to." All
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numerical values in this disclosure may be exact or approximate values unless otherwise
specifically stated. Accordingly, various embodiments of the disclosure may deviate from the
numbers, values, and ranges disclosed herein without departing from the intended scope.
Furthermore, as 1t 1s used 1n the claims or specification, the term "or" 1s intended to encompass
both exclusive and mclusive cases, 1.¢., "A or B" 1s intended to be synonymous with "at least one

of A and B," unless otherwise expressly specified herein.

[0018] Referring mitially to Figures 1 and 2, a downhole tool 10 includes an upper sub 12, an
agitator assembly 14, and a lower sub 16. The agitator assembly 14 includes a power section
18 that 15 operatively coupled to a valve assembly 20 and disposed within an outer body 19.
Power section 18 1s 1llustrated as including a rotor 22 and a stator 24 forming a progressive
cavity motor where fluid flow through the interface between the rotor and the stator causes the
rotor to rotate. It 1s understood that in other embodiments, other motors, torque generators,

actuators, and other devices can be used as a power section 18.

[0019] Valve assembly 20 1s operatively coupled to the rotor 22 of power section 18. The
valve assembly 20 1s selectively opened to allow fluid to flow between the agitator assembly 14
and the lower sub 16. Sclectively allowing fluid flow through valve assembly 20 generates
fluctuations or pulses 1n the fluid pressure in the downhole tool 10, which creates vibrations 1n
the downhole tool 10. The valve assembly 20 may be an axial flow valve, a radial flow valve,

or any other valve configuration that can be operated by power section 18.

[0020] The agitator assembly 14, including the power section 18 and the valve assembly 20,
forms a removable component that can be removed from the outer body 19 without
disconnecting the outer body 19 from the upper sub 12 or the lower sub 16. The agitator
assembly 14 can be coupled to the outer body 19 by a latch mechanism, shear connection, or
any other releasable connection that allows the agitator assembly 14 to be decoupled from the

outer body 19.
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[0021] In certain embodiments, the agitator assembly 14 may mclude an engagement groove,
latch profile, fishing neck, or other feature, that 1s coupled to the power section 18 and allows
the power section 18 and the valve assembly 20 to be engaged by a fishing tool. Once engaged
with the agitator assembly 14, the fishing tool can remove the power section 18 and coupled
valve assembly 20 from the outer body 19. In certain embodiments, the process and tools used
to remove the components from the agitator assembly 14 can also be used to re-install those

components while the remainder of the agitator assembly remains 1n place.

[0022] In some embodiments, as an alternative to the agitator assembly 14, the valve assembly
20 can be coupled to the rotor 22 and sized such that the valve assembly 20 forms a removable
component that can be removed from the downhole tool 10 through the stator 24. One end of
the rotor 22 would be coupled to the valve assembly 20 while the other end of the rotor 22
would include an engagement groove, latch profile, fishing neck, or other feature that would
cnable a fishing tool to engage the rotor 22 and remove the rotor and coupled valve assembly
20 from the agitator assembly. Once the rotor 22 and valve assembly 20 are removed, the bore

of the stator 24 1s open and available to support though bore operations below the assembly.

[0023] Referring now to Figures 3 and 3A, an agitator assembly 30 comprises a resilient stator
32 coupled to the inside surface of a housing 34. A rotor 36 1s disposed within the housing 34
and has an outer surface that engages the inner surface 38 of the stator 32 to form a progressive
cavity pump wherein the rotor 36 rotates in response to fluid being pumped 1in between the
rotor and the stator. The rotor 36 1s axially constrained within the housing 34 by stop members
40 that are disposed on cither end of the rotor 36. The rotor 36 1s 1llustrated as terminating at
the stop members 40 but 1n other embodiments the rotor 36 may extend through one or both of
the stop members 40. The stop members 40 are coupled to the housing 34 and prevent axial
movement of the rotor 36 relative to the housing 34. The stop members 40 may be integrated

into the housing 34 or disposed 1n an adjacent housing that 1s then coupled to housing 34. Each
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stop member 40 may include a flow port 42 that allows fluid to pass into and out of the rotor 36
or other flow ports that allow fluid to flow mto the annulus between the rotor 36 and the

housing 34.

[0024] Rotor 36 has an inlet end 44 having an axial inlet 46 that 1s substantially aligned with
the tlow port 42 through stop member 40. One or more radial outlets 48 provide a flow path
that allows fluid to move from the interior of the rotor 36 1nto the mterface between the rotor
and the stator 32. In certain embodiments, a plug 50 prevents fluid from flowing through the

interior of the rotor 36. In other embodiments, the rotor 36 can be constructed from a solid bar.

[0025] Rotor 36 also has an outlet end 52 including a fluid outlet 54 that 1s substantially
aligned with the flow port 42 through stop member 40. The outlet end 52 may be integrally
formed with rotor 36 or may be formed 1n a separate component that 1s coupled to the rotor 36.
The outlet end 52 also includes a primary fluid inlet 56 and a secondary inlet 58 that allow fluid
to flow 1nto the outlet end 52 from the interface between the rotor 36 and the stator 32. One or
more scal members 60 are coupled to the housing 34 and are configured to restrict the flow of
fluid 1nto the primary inlet 56 as the rotor 36 rotates relative to the housing. The number and
configuration of fluid inlets 56, 58 and seal members 60 can be varied to control the number of
pressure pulses generated per revolution of the rotor 36. For example, 1in certain embodiments,
an outlet end 52 can include multiple fluid mlets 56 and/or secal members 60 1n order to
generate the desired frequency of pressure pulses. In certain embodiments, the fluid inlets 56,
58 may have a non-circular cross-section or may be selectively closed to further control the

frequency of generated pressure pulses.

[0026] Each primary inlet 56 may be disposed within an eccentric projection 62 from the outlet
end 52 of the rotor 36. The eccentric projections 62 may be integrally formed in the outlet end
52 or may be formed as a separate component and coupled to the outlet end 52. In certain

embodiments, the eccentric projections 62 may also be heat treated and/or coated to reduce
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wear or fluid erosion. The primary inlet 56 will be substantially closed each time 1t contacts a
secal member 60, which may be a portion of the stator 32 or may be a separate component
coupled to the housing 34. Due to the rotation of rotor 36 and the configuration of the eccentric
projection 62, the primary inlet 56 will contact cach seal member 60 once per rotor revolution.
As the rotor 36 rotates, the primary inlet 56 will move away from the seal member 60 to allow
fluid to pass into the inlet and then back into contact with the seal member to restrict the flow
of fluid through the inlet. In certain embodiments, the seal member 60 may extend around the

entire mner surface of the housing 34.

[0027] In operation, fluid i1s supplied to the inlet end 44 of the rotor 36. The fluid flows
through flow port 42 and the inlet 46 into the mterior of the rotor 36. The fluid then flows
through radial outlets 48 1nto the annulus between the rotor 36 and the housing 34. In certain
embodiments, stop member 40 may include alternate flow paths that allow fluid to bypass the
interior of the rotor 36 and flow directly into the annulus between the rotor 36 and housing 34.
From the annulus, the fluid moves through the interface between the rotor 36 and the stator 32
and causes the rotor to rotate about 1ts axis. Once the fluid reaches the outlet end 52 of the
rotor 36, a portion of the fluid will pass into the interior of the rotor through the secondary inlet
58. The secondary mlet 58 18 sized to allow sufficient fluid to pass so that rotor 36 will
continue to rotate. Without a continuous tlow of fluid, the rotor 36 will not rotate; therefore the

secondary 1nlet 58 allows continuous flow of fluid through the assembly.

[0028] As the rotor 36 rotates, the primary inlet 56 1s moved between a position aligned with a
scal member 60 and a position not aligned with a seal member. When the primary inlet 56 1s
aligned with a seal member 60 fluid flow through the inlet 1s substantially restricted. When the
primary inlet 56 1s not aligned with a seal member 60, the fluid flow through the inlet 1s not

restricted. Therefore, as the rotor 36 rotates, the intermittent engagement between the primary
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inlet 56 and the seal members 60 creates fluctuations or pressure pulses 1n the flow of fluid that

generate vibrations 1n the system.

[0029] Agitator assembly 30 may be a removable component, as described with reference to
Figures 1 and 2, or may enable fishing though the rotor 36. To enable fishing, or other through-
bore activities, plug 50 may form a removable component that can be removed from the interior
of the rotor 36, such as by fishing. Once the plug 50 has been removed, the tflow ports 42 and
the now unrestricted interior of the rotor 36 provide a bore through which fishing, or other
through-bore operations, can be performed. Once those operations are complete, the plug 50
can be re-installed mto the rotor 36 to allow the agitator assembly 30 to function. To facilitate
removal, the plug 50 may be releasably coupled to the rotor 36 by a latching mechanism or

feature, a threaded connection, a collet-type connection, or any other releasable connection.

[0030] In certamm embodiments, plug 50 could be fitted with a nozzle, valve, or other flow
control device to allow some of the flow to by-pass the rotor/stator gecometry and flow directly
through the interior of the rotor 36. This could be used to control the flow going through the
agitator assembly 30 so as to limit the rotor speed and subsequent pressure pulse frequency.
For example, the flow control device could be designed and incorporated such that as the flow
and pressure increases, the more the pressure control device opens to allow more flow through
the mterior of the rotor 36. This increased flow can help maintain a relatively balanced and

reasonably consistent flow through the rotor/stator gcometry of the agitator 30.

[0031] Alternatively, plug 50 could be designed and incorporated so that a ball, dart, or other
object could be ‘dropped’ into the drill string that would selectively block or open all or part of
the fluid port mn the plug 50 so as to increase or decrease the amount of flow going to the
rotor/stator gecometry. The size of the ball or other object could determine the amount of the

fluid port 1 the plug that 1s blocked or opened.
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[0032] In each of the embodiments described herein, the ability to adjust the flow going
through the agitator assembly 30 can allow the frequency and the amplitude of the pressure
pulses to be controlled. In certain embodiments, it may be desirable to be able to switch the
agitator assembly 30 on and off so that pressure pulses are only generated when needed. For
example, 1t may be desirable to stop the generation of pressure pulses so as to not interfere with
measurement-while drilling (MWD) readings or other pressure-pulse based communication. In
these embodiments, plug 50 could be designed and mcorporated so that the flow to the
rotor/stator gecometry could normally be ‘off” and when the plug 1s activated, such as by the
dropping of a ball or by altering the flow of fluid, then fluid 1s allowed to flow to the agitator
30. For example, plug 50 could be designed such that the radial outlets 48 1n the rotor could be
blocked to prevent the flow going through the rotor/stator geometry of the agitator 30.
Activation of the plug 50 would move the plug and open up the outlets 48 so the flow goes
through the rotor/stator gecometry and rotates the rotor. The plug 50 could be further activated
by a reduction 1n flow and pressure, or by another means, so that the plug again blocks the

outlets 4%.

[0033] Referring now to Figure 4, an agitator assembly 70 comprises an agitator 72 that 18
disposed 1n an offset position within a tool body 74. The ends of the tool body 74 are coupled
to a top sub 76 and a bottom sub 78. An upper retainer 80 and a lower retainer 82 are disposed
within and coupled to the tool body 74. The upper retamer 80 includes a flow port 84 and an
upper agitator receptacle 86. The lower retainer 82 includes a lower agitator receptacle 88 that
1s substantially aligned with the upper agitator receptacle 86 and a bypass channel 90. In

certain embodiments, a flow restrictor 92 may be releasably coupled to the bypass channel 90.

[0034] In operation, the offset position of the agitator 72 allows through-bore tools to be run
through the agitator assembly 70 via the flow port 84 and bypass channel 90. A flow restrictor

92 may be 1nstalled to ensure sufficient flow 1s diverted to the agitator 72 so that the agitator

10
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can generate the desired pressure pulses and vibrations. The flow restrictor 92 may be a
removable component that can be selectively removed from the bypass channel 90 so that the
full diameter of the bypass channel 90 1s available. In this manner, through-bore operations can

be undertaken without removing the agitator 72 from the agitator assembly 70.

[0035] Referring now to Figure 5, an agitator assembly 100 includes an outer body 102 that
forms a stator coupled to a housing 104. A rotatable inner body 106 forms a rotor that 1s
disposed at least partially within the outer body 102 and includes internal vanes 108, or other
features, that cause the inner body 106 to rotate when fluid flows axially through the assembly:.

In certain embodiments, the inner body 106 may be supported on bearings 110.

[0036] The inner body 106 has a substantially solid lower end 112 so that fluid 1s diverted
axially through one or more outlets 114. As the mner body 106 rotates, the outlets 114
periodically align with one or more flow ports 116 through the outer body 102. When the
outlets 114 are aligned with the flow ports 116, fluid can flow through the assembly 100.
When the outlets 114 are not aligned with the flow ports 116, fluid tflow 1s restricted and fluid
pressure will increase. Therefore, the rotation of the mner body 106 creates pressure pulses and

vibrations 1n the assembly 100.

[0037] In order to facilitate through-bore operations, the inner body 106 can form a removable
component be removed from the outer body 102 and assembly 100. In certain embodiments,
the inner body 106 may also have one or more features that allow a tool to engage the mnner
body and remove 1t from the assembly 100. These features can include engagement grooves,
latch profiles, fishing necks, or any other feature that allow the mner body 106 to be engaged
by a retrieval tool. Once the inner body 106 1s removed, the full bore of the outer body 102 1s

unrestricted.

11
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[0038] Figure 6 1llustrates a similar agitator assembly 120 having an outer body 102 that forms
a stator coupled to a housing 104. A rotatable inner body 122 forms a rotor that 1s disposed at
least partially within the outer body 102 and includes external vanes 124, or other features, that
cause the mner body 122 to rotate when fluid flows axially through the assembly. In certamn
embodiments, the mnner body 122 may be supported on bearings 110. The mner body 122 has a
solid upper end 126 that diverts fluid into the annulus between the mner body 122 and the
housing 104. As the fluid moves through the annulus 1s crosses the vanes 124 and re-enters the

inner body 122 through inlet ports 128.

[0039] The mnner body 122 also has a substantially solid lower end 131 that diverts fluid axially
through one or more outlets 132. As the mner body 122 rotates, the outlets 132 periodically
align with one or more flow ports 116 through the outer body 102. When the outlets 132 are
aligned with the flow ports 116, fluid can flow through the assembly 120. When the outlets
132 are not aligned with the flow ports 116, fluid flow 1s restricted and fluid pressure will
increase. Therefore, the rotation of the inner body 122 creates pressure pulses and vibrations in

the assembly 120.

[0040] In order to facilitate through-bore operations, the mner body 122 forms a removable
component that can be removed from the outer body 102 and assembly 120. In certain
embodiments, the mner body 122 may also have one or more features that allow a tool to
engage the mner body 122 and remove it from the assembly 120. These features can mclude
engagement grooves, latch profiles, fishing necks, or any other feature that allow the inner body
122 to be engaged by a retrieval tool. Once the inner body 122 1s removed, the full bore of the

outer body 102 1s unrestricted.

[0041] Figures 7, 7A, and 7B 1llustrate an agitator assembly 130 that incorporates an axial flow
valve 135 formed by a stationary flow plate 134 and a rotating flow plate 136. The agitator

assembly 130 1ncludes rotor formed by a rotatable body 138 that includes vanes 140 and the

12
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rotating tlow plate 136. The rotatable body 138 is rotatably coupled to a stator formed by the

stationary flow plate 134, which is coupled to a housing 142.

[0042] As fluid tlow through the housing 142 it flows over vanes 140 and rotates the body 138

and flow plate 136. The flow plate 136 includes flow ports 144 that periodically align with

flow ports 146 in the stationary flow plate 134 as it is rotated. When the flow ports 144 are
aligned with the flow ports 146, fluid can flow through the assembly 130. When the flow ports
144 are not aligned with the flow ports 146, fluid flow is restricted and fluid pressure will
increase. Theretore, the rotation of the body 138 creates pressure pulses and vibrations in the

assembly 130.

[0043] In order to tacilitate through-bore operations, the agitator assembly 130 may be a
removable component that can be removed from the housing 142. To facilitate removal, the
assembly 130 may be releasably coupled to the housing 142 by a latching mechanism, a
threaded connection, shear connection, a collet-type connection, or any other releasable
connection. In certain embodiments, the assembly 130 may also have one or more features 148
that allow a tool to engage the assembly 130 and remove 1t from the housing 142. These
features can include engagement grooves, latch profiles, fishing necks, or any other feature that
allow the assembly 130 to be engaged by a retrieval tool. Once the assembly 130 1s removed,

the full bore of the housing 142 1s unrestricted.

[0044] While the disclosure 1s susceptible to various modifications and alternative forms,
specific embodiments thereof are shown by way of example in the drawings and description. It
should be understood, however, that the drawings and detailed description thereto are not

intended to limit the disclosure to the particular form disclosed, but on the contrary, the

intention is to cover all modifications, equivalents and alternatives falling within the scope of

the present disclosure.
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What 1s claimed is:

1. A downhole tool connectable to a drill string, the drill string for conveying drilling
fluid through its interior, the downhole tool comprising:

a housing having a longitudinal bore;

an agitator assembly disposed within the longitudinal bore of the housing, wherein
the agitator assembly includes a power section having a rotor coupled to a valve assembly,
wherein the valve assembly is selectively opened by rotation of the rotor so as to allow
drilling tluid flow from the 1nterior of the drill string at one end of the housing, through the
agitator assembly to the interior of the drill string at the other end of the housing, whereby
pressure pulses are generated in the drilling fluid contained within the interior of the drill
string and vibrations are created in the drill string; and

a removable component disposed within and obstructing the longitudinal bore,
wherein the removable component can be removed to at least partially open the longitudinal
bore,

wherein a through bore operation can be performed through the longitudinal bore

once the removable component is removed.

2. The downhole tool of claim 1, wherein the removable component is a part of the

agitator assembly.

3. The downhole tool of claim 1, wherein the agitator assembly further comprises a

stator coupled to the housing and wherein the rotor is rotated by a fluid moving through the

housing.

4, The downhole tool of claim 3, wherein the removable component is disposed within

the rotor.

5. The downhole tool of claim 3, wherein the rotor is the removable component.
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6. The downhole tool of claim 1, wherein the removable component is disposed within

a bypass channel through the housing.

7. The downhole tool of claim 1, wherein the agitator assembly further comprises an
annulus formed between the rotor and the housing and the valve assembly includes a fluid

inlet that provides selective fluid flow from the annulus into the rotor.

8. The downhole tool of claim 7, wherein the fluid inlet is disposed on an eccentric

projection and the housing has a seal member that restricts a flow of fluid through the inlet

as the rotor rotates.

9, The downhole tool of claim 1, further comprising a stop member that axially
constrains the rotor relative to the housing, wherein the stop member includes a flow port

providing fluid communication between the housing and the agitator assembly.

10.  The downhole tool of claim 1, wherein the power section also includes a stator and

the stator is coupled to the housing.

11. A downhole tool connectable to a drill string, the drill string for conveying drilling
fluid through its interior, the downhole tool comprising:

a housing having a longitudinal bore;

an agitator assembly disposed within the housing and obstructing the longitudinal
bore, wherein the agitator assembly includes a power section having a rotor, a valve
assembly coupled to the rotor, an annulus formed between the rotor and the housing, and a

fluid inlet that provides selective fluid flow from the annulus into the valve assembly rotor;

2

and

a removable component disposed within the housing, wherein the removable

component can be removed to at least partially open the longitudinal bore; and

stop members disposed on either end of the rotor that axially constrain the rotor

relative to the housing,

15

CA 28929%71 20177-07-12



10

15

20

25

wherein the valve assembly is selectively opened in unison with the rotation of the
rotor so as to allow drilling fluid flow from the interior of the drill string at one end of the
housing, through the agitator assembly to the interior of the drill string at the other end of
the housing whereby pressure pulses are generated in the drilling fluid contained within the
interior of the drill string and vibrations are created in the drill string, wherein a through
bore operation can be performed through the longitudinal bore once the removable

component 1s removed.

12. The downhole tool of claim 11, wherein the removable component is a part of the

agitator assembly.

13. The downhole tool of claim 11, wherein the agitator assembly further comprises a
stator coupled to the housing and wherein the rotor is rotated by a fluid moving through the

housing.

14.  The downhole tool of claim 13, wherein the removable component is disposed within

the rotor.

15.  The downhole tool of claim 11, wherein the removable component is disposed within

a bypass channel through the housing.

16. A method comprising:
disposing an agitator assembly in a housing having a longitudinal bore therethrough,
wherein the agitator assembly includes a power scction having a rotor coupled to a

valve assembly;
connecting the housing to a drill string, the drill string for conveying drilling fluid

through its interior;

disposing the agitator assembly and housing into a wellbore;

16
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operating the agitator assembly by moving drilling fluid from the interior of the drill
string at one end of the housing, through the agitator assembly to the interior of the drill

string at the other end of the housing;

selectively opening the valve assembly by rotation of the rotor to allow fluid flow
through the agitator assembly, whereby pressure pulses are generated in the drilling fluid
contamed within the interior of the drill string and vibrations are created in the drill string;

removing a removable component to at least partially open a longitudinal bore
through the housing; and

performing a through bore operation including running a downhole tool into the
wellbore and through the longitudinal bore of the housing once the removable component is

removed.

17. The method of claim 16, wherein the removable component is a part of the agitator

assembly.

18.  The method of claim 16, wherein the agitator assembly comprises a stator coupled to

the housing and wherein the rotor is rotated by the fluid moving through the housing.

19.  The method of claim 18, wherein the removable component is disposed within the
rotor.

20.  The method of claim 18, wherein the rotor is the removable component.

21.  The method of claim 18, wherein the removable component is disposed within a

bypass channel through the housing.
22.  The methods of claim 16, wherein the rotor has an inlet disposed on an eccentric

projection and the housing has a seal member, the method further comprising: restricting a

tflow of fluid through the inlet as the rotor rotates.

17
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