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SPECIFICATION
TITLE
APPARATUS, SYSTEM AND METHOD FOR COMBINING MODULAR REPAIR PLUGS

CROSS-REFERENCE TO RELATED APPLICATION

The present application claims priority to US Application
Serial No.: 15/145759 , filed May 03, 2016, which is

incorporated herein by reference in its entirety

BACKGROUND OF THE INVENTION

Separators are used to separate solids from liquids in oil-
based and/or water-based drilling fluids, referred to as mud,
that are retrieved from oilfield drilling operations. Such
separators may have sifting and/or filtering screens to remove
solids from a slurry. One type of apparatus used to separate
solids from the mud 1s referred to in the industry as a shale
shaker. The shale shaker, also known to as a vibratory
separator, uses a sieve to accept used drilling mud to clean the
mud for further use in drilling operations.

Mud serves multiple purposes 1in the oilfield services
industry. For instance, mud acts as a lubricant to cool rotary
drill bits and facilitate faster <cutting rates. Further,
dispersion of the mud around a drill string or otherwise in the
wellbore assists in counterbalancing various pressures in
subterranean formations. Various weighting and lubrication
agents are mixed into the mud to obtain a desirable mixture for
the type and construction of the rock formation to be drilled.
Since the cost of mud can be expensive, drillers and service
companies typically reclaim and reuse mud in drilling
operations. Another purpose of the drilling mud is to carry
rocks and/or cuttings from the drill bit to the surface.

Typically, shale shakers wuse sifting and/or filtration

SUBSTITUTE SHEET (RULE 26)
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Typically, shale shakers wuse sifting and/or filtration
screens to separate cuttings from drilling fluid in on-shore and
off-shore oilfield drilling operations. The shale shaker screens
comprise a mesh stretched across a frame. The mesh allows fluid
and/or particles smaller than a predetermined size to pass
through the separating screen. Vibrational movement cause the
cuttings to convey across the shale shaker and eventually wears
and breaks the mesh of the screen. A small portion of the mesh
may rip or break during use, thus replacing the entire screen to
repair only a damaged section of the screen may be costly. As a
result, plugs have been used to block a portion of the mesh
having a rip or tear. Devices described herein may be utilized
to plug or otherwise repair a damaged screen used 1in the

0ilfield and/or other industries.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a top view of a screen with various cell
sizes in accordance with an embodiment of the invention.

FIG. 2 illustrates a top view of a screen with a particular
cell size emphasized in accordance with an embodiment of the
invention.

FIG. 3 illustrates a top view of a screen with another cell
size emphasized 1in accordance with an embodiment of the
invention.

FIG. 4 illustrates a perspective view of a modular repair
plug in accordance with an embodiment of the invention.

FIG. 5 illustrates a front view taken generally along line
IV-IV of a modular repair plug in accordance with an embodiment
of the invention.

FIG. 6 illustrates a side view of the modular repair plug
installed in the screen in accordance with an embodiment of the

invention.
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DETAILED DESCRIPTION

Embodiments disclosed herein are applicable to separation
devices that may be utilized in numerous industries. While
specific embodiments may be described as utilized in the
0i1lfield services and related industries, such as use with shale
shakers, the device may be applicable in other industries where
separation of liquid-solid, solid-solid and other mixtures may
be separated. The embodiments may be utilized 1in the mining,
pharmaceutical, food, medical or other industries to separate
such mixtures.

In the following detailed description, reference is made to
accompanying figures, which form a part hereof. In the figures,
similar symbols or identifiers typically identify similar
components, unless context dictates otherwise. The illustrative
embodiments described herein are not meant to be limiting. Other
embodiments may be utilized, and other changes may be made,
without departing from the spirit or scope of the subject matter
presented here. It will be understood that the aspects of the
present disclosure, as generally described herein, and
illustrated in the figures, may be arranged, substituted,
combined and designed in a wide wvariety of different
configurations, which are explicitly contemplated and form part
of this disclosure.

Referring to FIG. 1, an embodiment of a screen assembly 10
is shown. In an embodiment, the screen assembly 10 may be
defined by a frame 32 that may be generally rectangular, square,
or circular in shape. A person having ordinary skill in the art
will appreciate that a screen with a shape other than a
rectangle, square and/or circle may be used in connection with
the embodiments described herein.

The screen assembly 10 may have one or more layers of
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filtration material used to filter or separate a first substance
from a second substance. For example, 1if used to filter drilling
fluid, the screen assembly 10 may have one or more layers of
screening material, such as mesh or interwoven wires, that
permit drilling fluid and weighting agents below a predetermined
size to pass through the screen assembly 10 while preventing
large rock cuttings or particles above the predetermined size
from passing through the screen assembly 10. Screening material,
such as the screen assembly 10 formed with layers of filtration
material, may be Jgenerally positioned on top of the grid 12 as
shown in FIG. 6.

The frame 32 of the screen 10 may have a grid 12 defined by
a plurality of <cells, such as a first cell 16. In an
embodiment, the grid 12 may have a composite material molded
over a frame, such as a metal frame that may comprise metal
bars, wires or other material to structurally reinforce the grid
12. In such an example, the grid 12 may be made of composite
material formed in a mold (not shown in the FIGS.). The screen
assembly 10 may be positioned on top of the grid 12 after the
grid 12 may be formed in a mold. Application of heat may secure
the grid 12 to the screen assembly 10 and/or screening material
in and/or associated with the screen assembly 10. The use of a
grid formed from a mold and/or the screen assembly 10 formed
form composite materials are provided as examples, and a person
of ordinary skill in the art will appreciate that the
description should not be 1limited to such an embodiment. The
grid 12 may have first cross-members 50 that may be positioned
at an interval width 24 that may coincide with a width 18 of the
first cell 16. A second cross-member 56 may intersect and/or
interconnect with the first cross-member 50 to form an
intersection point 86 on the grid 12 as shown in FIG. 1. In an

embodiment, the second-cross member 56 may be referred to as a
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crossbar. The second cross-member 56 may extend across the grid
12 to define a length 88 of the first cell 16. In an embodiment,
a ridge 14 may be formed on and/or extend from the first cross-
member 50. In an embodiment, the ridge 14 may extend from the
first cross-member 50 and/or the second cross-member 56.

In an embodiment, the grid 12 may have a second cell 22
generally defined by the intersection of the first cross-member
50 and a raised surface 46 that may connect to and extend from
the second cross-member 50. The raised surface 46 may extend
across the grid 12. The second cell 22 may have dimensions
different from the first cell 16 with a length 26 defined by the
second cross-member 56 that may be different than the length 88
of the first cell 16. The width of the second cell 22 may be
substantially similar to and/or equal to the width 18 of the
first cell 16. In an embodiment, the first cell 16 and/or the
second cell 22 may support a mesh, such as a woven wire mesh
and/or a wire filter cloth.

The grid 12 may have cells of differing sizes. Namely, the
size of the second cell 22 may differ from the size of the first
cell 16. The grid 12 should not be 1limited to any specific
material, size and/or method of construction. The grid 12 1is
shown as an example to show portions of a screen 10 that may
require repair due to damage.

Damage to either the first cell 16 and/or the second cell 22 may
require a repair and/or replacement part fabricated for the cell
to repair. Accordingly, a modular repair plug 52 as shown in
FIG. 4 may have securing mechanisms 76 to attach or secure to
the modular repair plug 52 to expand in size and/or to increase
dimensions such as the length and/or width of the modular repair
plug 52 to conform in size to the cell to repair. The modular
repair plugs 52 may be attached in a side-by-side orientation

along direction A to assemble an extended modular repair plug
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28. A combined length 44 may extend from a left side 62 and a
right side 64 parallel to and positioned opposite to the left
side 62 of the extended modular repair plug 28 in direction A as
shown in FIG. 4. In an embodiment, the combined length 44 may be
equivalent to and/or substantially similar to a length 88 of the
first cell 16 as shown in FIG. 1.

The extended modular repair plug 28 may 1nsert from
underneath the grid 12 or may be inserted into a top of the grid
12. If inserted into a top of the grid 12, the extended modular
repair plug may contact the ridge 14 to prevent further movement
in the first cell 16. The extended modular repair plug 28 may
secure to the grid 12 by a bolt, screw or other device as will
be appreciated by a person having ordinary skill in the art. A
length 20 of the modular repair plug 52 may correspond with the
length 26 of the second cell 22. Accordingly, the modular repair
plug 52 may be inserted into the second cell 22 to prevent
material, such as 1liquid, for example drilling fluid, from
passing through the second cell 22. The modular repair plug 52
can thus repair the screen 10 and permit continued use of the
screen 10.

The size of the second cell 22 may be a multiple or a
fraction of the size of the first cell 16. In an embodiment, the
cell 22 may be half the size of the first cell 16. Thus, the
length 26 of the second cell 22 may be equivalent to half the
combined length 44 or to half the length 88 of the first cell
16. The modular repair plug 28 may have a groove 42, as shown in
FIGS. 4 and 5. The groove 42 may extend in the length-wise
direction A as shown in FIG. 4 and/or be positioned about the
entire perimeter of the modular repair plug 52. Namely, the
groove 42 may extend along the left side 62 and/or the right
side 64. In an embodiment, the groove 42 may be sized and shaped

to engage the ridge 14. Accordingly, the ridge 14 may receive
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the groove 42 to assist the modular repair plug 52 in securing
to the grid 12.

In an embodiment, the grooves 42 may be horizontally aligned
when the modular repair plugs 52 are attached in a side-by-side
orientation as shown in FIG. 5. The aligned grooves 42 of the
extended modular repair plug 28 may receive the ridge 14 that
may extend from the second cross-member 56 and/or the first
cross-member 50 as shown in FIG. 1 to enter into and/or engage
with the first cell 16.

The raised surface 46 may connect to and extend from the
second cross-member 50 to extend across the grid 12. The raised
surface 46 may have an over-molded metal Dbar and/or other
reinforcement piece to provide structural rigidity to the grid
12. In an embodiment, the raised surface 46 on the grid 12 may
have an indentation 80 from being removed from a mold and/or may
provide structure to assist in, for example, stacking the grids
12. A peripheral ridge 58 may extend from the frame 32 on an end
of the screen 10 that may form a handle or attachment end for
the screen to a vibrating shale shaker (not shown in the FIGS.).

Referring to FIG. 2, the extended modular plug 28 may be
inserted in a first region 30a that corresponds to the first
cell lo. After installation in the first cell 16, the extended
modular plug 28 can prevent solids or 1liquids from passing
through the first cell 1le6. The extended modular plug 28 may be
flush with the screen 10and/or the second cell 22 to prevent
unwanted and/or excessive accumulation of solids and/or liquids.
The extended modular plug 28 may be made of a material to
protect against abrasion and/or deterioration that may be caused
by solids in a slurry that may pass over the extended modular
plug 28. In an embodiment, the extended modular plug 28 may be
made of a composite material and/or a material similar to the

grid 12 of the screen 10.
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Referring to FIG. 3, the grid 12 is shown with a second
region 30b that may correspond to the second cell 22 with the
length 26, which may be less than the length 88 of the first
cell 16. In an embodiment, the width 18 of the first cell
and/or the width 24 of the second cell 22 may be equal or
similar. Further, the length 26 of the second cell 22 may be
half the length 88 of the first cell 16. Accordingly, the second
cell 22 may receive the modular plug 52 for repair. The first
cell 16 with the length 88 may receive the extended modular plug
28 with the combined length 44 for repair. The modular plug 52
that may Dbe inserted in the second cell 22 may plug and/or
otherwise block material from moving through the second cell 22.
The modular plug 52 may be positioned in the second cell 22
after, for example, screening material over the second cell 22
is damaged and 1is 1in need of repair. In an embodiment, the
groove 42 of the modular repair plug 52 may engage the ridge 14
within the interior of the second cell 22, such as on an
interior of the first cross-member 50 and/or the second cross-
member 56.

Referring to FIG. 4, the extended modular plug 28 that may
be formed by the assembly of two modular plugs 52 that may be
attached to each other in a side-by-side orientation is shown.
The modular plug 28 may have a front surface 70 and a rear
surface 72 that may be positioned opposite to the front surface
70. Further, the modular plug 28 may have the left side 62 and
the right side 64 that may be parallel to and positioned
opposite to the left side 62. In an embodiment, a first securing
mechanism, such as a first protrusion 34a and/or a second
protrusion 34bmay extend from the left side 62. The protrusion
34aand/or the protrusion 34b may each have a substantially
cylindrical shape. The second protrusion 34b may extend from the

left side 62 at a width 66 from a first protrusion 34a. A gap 68
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may separate the second protrusion 34b as shown in FIG. 4 from a
second securing mechanism, such as pockets 36a, 3¢6b. Further, a
first pocket 36a may be separated from a second pocket 36b by
the width 66.

The protrusion 34a and the protrusion 34b, both extending
from either the left side 62 or the right side 64, may insert
into and/or attach with the pocket 36a and the pocket 36b that
may be formed in the opposite side, namely the right side 64 or
the left side 62, respectively. Furthermore, 1in an embodiment,
the protrusion 34a, the protrusion 34b, the pocket 36a and the
pocket 36b may be collectively referred to as the securing
mechanisms 76.

The modular repair plugs 52 as shown in FIG. 4 may allow for
the engagement of corresponding securing mechanisms 76 to form
the extended modular repair plug 28. The combined length 44 of
the extended modular repair plug 28 may be equivalent to the
length 20 of each modular repair plug 52 combined in the length
direction A as shown 1in FIG. 4. The combined length 44 may
correspond to the width 88 of the first cell 16 to allow the
extended modular repair plug 28 to enter into and/or attach with
the first cell 16.

Referring to FIG. 5, a front view is shown of the extended
modular repair plug 28 that may be formed by attachment of two
modular plugs 52 in a side-by-side orientation. The extended
modular plug 28 may have the combined length 44 that may be
approximately twice the length 20 of the modular repair plug 52.
The left side 62 may have the protrusion 34a and/or the
protrusion 34b extend a width 74 from the left side 62.
Similarly, the pocket 36 may extend inward with a depth similar
to and/or identical to the width 74 such that, for example, the
pocket 36a may receive the protrusion 34a upon insertion. A

contact region 40 may be defined where the right side 64 of the
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modular repair plug 52 contacts the left side 62 of the modular
repair plug 52. Engagement of corresponding securing mechanisms
76 on the modular repair plugs 52 may prevent against unwanted
movement and/or friction at the contact region 40 between the
modular repair plugs 52.

The modular repair plug 52 may have the length 20 as shown
in FIG. 5. The length 20 of each modular repair plug 52 may be
combined to produce the combined length 44 of the extended
modular repair plug 28. The combined length 44 may allow for
insertion and/or fit of the extended modular repair plug 28 into
the first cell 16 as shown in FIG. 1. The defined length 20 may
allow for the insertion and/or fit of the modular repair plug 52
into the second cell 22 as shown in FIG. 1.

In an embodiment, a groove 82 may be generally v-shaped and
may extend from the left side 62 to the right side 64 of the
modular repair plug 52. The groove 82 may assist in insertion
into and/or attachment of the modular repair plug 52 and/or the
extended modular repair plug 28 into the second cell 22 and/or
the first cell 16, respectively.

The securing mechanisms 76 may be an example of how the
modular repair plug 52 may connect to and/or secure to another
modular repair plug 52 to increase in size, such as length or
width. The securing mechanisms 76 may have a portion on one of
the modular repair plugs 52 that engages and/or secures to a
portion on another modular repair plug 52. The modular repair
plugs 52 can snap, slide or otherwise engage one another to form
the extended modular repair plug 28. For example, 1in an
embodiment, the modular repair plug 52 may have a tongue-and-
groove type connector with a tongue on one side and a groove on
the other end to attach the modular repair plug 52 to another
modular repair plugb2.

The modular repair plugs 52 may connect or secure using various
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techniques as will be appreciated by a person having ordinary
skill in the art, such as engagement via a bolt, screw, nail or
other attachment mechanism, or adhering wvia an adhesive,
adhesive strips or other material. The modular repair plugs 52
may be removably secured to one another. In an embodiment, more
than two of the modular repair plugs 52 may be connected or
secured together using the same principles as described herein.

Referring to FIG. 6, a side view of an embodiment of the
grid 12 of the screen 10 is shown. The second cell 22 having
length 26 may receive the modular repair plug 52. As shown in
FIG. 5, the protrusion 34 may extend the width 74 from either
the left side 62 or the right side 64 of the modular repair plug
52. The intermediary cells 8 may extend throughout the grid 12
from the second cell 22 to the first cell 16.

As shown 1in FIG. 6, the first cell 16 may receive the
extended modular repair plug 28 that may be formed by the
assembly of two modular repair plugs 52 1in a side-by-side
orientation. Insertion of the extended modular repair plug 28
into the first cell 16 may abut or contact the cross-members 50
and/or cross-members 56. The extended modular repair plug 28 may
insert into the first cell 16 over the ridge 14 that may be
generally at region84 and engaged the groove 42 to secure the
extended modular repair plug 28 into the first cell 16. The
extended modular repair plug 28 may snap into and/or otherwise
engage with the first cell 16 as the groove 42 engages the ridge
14 at the region 84 on the grid 12 as shown 1in FIG. 6. The
extended modular repair plug 28 may be inserted to block or plug
the first cell 16. The extended modular repair plug may be
positioned in the first cell 16 such to be flush with other
cells, such as the second cell 12. 1Inserting the modular repair
plug 52 into the second cell 22 may engage the groove 42 with
the ridge 14 within the interior of the second cell 22 at 82.
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In an embodiment, the first cell 16 and/or the second cell
22 may be identified as being damaged. The extended modular
repair plug 28 may be assembled by attaching the modular repair
plug 52 with the modular repair plug 52 to repair the first cell
16. The extended modular repair plug 28 may be inserted into the
first cell 16 to repalr damage to the first cell 16. The modular
repair plug 52 may be inserted into the second cell 22 to repair
damage to the second cell 22. The first cell 16 and/or the
second cell 22 may be blocked by either the extended modular
repair plug 28 and/or the modular repair plug 52.

Although the preceding description has been described herein
with reference to particular means, materials, and embodiments,
it is not intended to be limited to the particulars disclosed
herein; rather, 1t extends to all functionally equivalent
structures, methods, and uses, such as are within the scope of

the appended claims.
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CLATIMS
1. An apparatus comprising:

a first modular repair plug shaped for insertion into a
shale shaker screen wherein the first modular repair plug has a
first width,

a first securing mechanism on a side of the first modular
repair plug configured to secure the first modular repair plug
to a second modular repair plug to form an extended modular
repair plug having a second width.

2. The apparatus of Claim 1 further comprising:

a second securing mechanism on the second modular repair
plug to engage the first securing mechanism of the first modular
repair plug.

3. The apparatus of Claim 2 wherein the first securing
mechanism 1s a protrusion extending from the first modular
repair plug and the second securing mechanism is a pocket formed
in the second modular repair plug wherein insertion of the
protrusion into the pocket attaches the first modular repair
plug to the second modular repair plug.

4, The apparatus of Claim 1 wherein the second width is greater
than the first width.

5. The apparatus of Claim 1 wherein at least one of the first
modular repair plug and the second modular repair plug fit in a
cell of the shale shaker screen.

6. The apparatus of Claim 1 further comprising:

a ridge on the first cross-member wherein the ridge engages
a groove of the first modular repair plug.

7. The apparatus of Claim 6 wherein the ridge is within an
interior of a first cell on a first cross-member or a second
cross—-member of a grid of the shale shaker screen.

8. The apparatus of Claim 7 further comprising:

a groove extending across a length of the first modular
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repair plug wherein the groove engages the ridge on the first
cross-member or the second cross-member.
9. The apparatus of claim 1 wherein the first modular repair
plug is removably secured to the second modular repair plug and
further wherein the first modular repair plug is separable from
the second modular repair plug without damaging the first
modular repailr plug or the second modular repair plug.
10. A method of repairing a screen:

identifying a damaged cell of a screen wherein the damaged
cell has a first width;

securing a first modular repair plug having a second width
to a second modular repair plug having a third width to form an
extended modular repair plug having a width substantially
similar to the first width, the second width and the third width
smaller than the first width; and

inserting the extended modular repair plug into the damaged
cell.
11. The method of Claim 10 wherein the first modular repair
plug is removable secured to the second modular repair plug.
12. The method of Claim 10 further comprising:

engaging a first securing mechanism of the first modular
repair plug to a second securing mechanism of the second modular
repair plug.
13. The method of Claim 12 wherein the first securing mechanism
is a pocket and the second securing mechanism is a protrusion.
14. The method of Claim 12 further comprising engaging a groove
in the extended modular repair plug with a ridge of the damaged
cell to secure the extended modular repair plug in the damaged
cell.
15. The method of Claim 12 wherein a length of the first
modular repailr plug, the second modular repair plug and the

extended modular repair plug are substantially equal.
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16. The method of Claim 12 further comprising blocking
substantially all material from passing through the damaged cell
with the extended modular repair plug.
17. A method comprising:

providing a first modular repair plug having a first width;

inserting the first modular repair plug into a first cell of
a screen assembly having a width substantially equal to the
first width,

assembling an extended modular repair plug by securing a
second modular repair plug having a width equal to the first
width with a third modular repair plug having a second width
different to the first width; and

inserting the extended modular repair plug 1into a second
cell of a screen assembly having a width substantially equal to
the second width.
18. The method of Claim 17 further comprising:

engaging a first securing mechanism of the first modular
repair plug with a second securing mechanism of the second
modular repair plug to assemble the expanded modular repair
plug.
19. The method of Claim 17 wherein the first securing mechanism

and the second securing mechanisms are pockets or protrusions.
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