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INJECTION MOLDED GRID FOR SAVING SCREEN FRAMES

Cross Reference to Related Applications

This Application claims the benefit of the following applications under 35 U.S.C.
119(e); U.S. Patent Application Serial no. 60/827,601 filed on September 29, 2006 and US
Patent Application Serial No. 11/859,223 filed September 21, 2007, all incorporated by

reference in their entirety herein.

BACKGROUND
Field of the Disclosure

[0001] Embodiments disclosed herein relate generally to oilfield shakers. More

particularly, embodiments disclosed herein relate to pre-tensioned screens for oilfield
shakers.

Background Art

10002} Otilfield drilling fluid, often called “mud,” serves multiple purposes in the
industry. Among its many functions, the drilling mud acts as a lubricant to cool
rotary drill bits and facilitate faster cutting rates. Typically, the mud is mixe:i at the
surface and pumped downhole at high pressure to the drill bit through a bore of the
drillstring. Once the mud reaches the drill bit, it exits through various nozzles and
ports where it lubricates and cools the drill bit. After exiting through the nozzles, the

“spent” fluid returns to the surface through an annulus formed between the drillstring
and the drilled wellbore.

[0003] Furthermore, drilling mud provides a column of hydrostatic pressure, or head,
to prevent “blow out” of the well being drilled. This hydrostatic pressure offsets
formation pressures thereby preventing fluids from blowing out if pressurized
deposits in the formation are breeched, Two factors confributing to the hydrostatic
pressure of the drilling mud column are the height (or depth) of the column (i.e., the
vertical distance from the surface to the bottom of the wellbore) itself and the density
(or its inverse, specific gravity) of the fluid used. Depending on the type and
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service companies prefer to reclaim the returned drilling mud and recycle it for

continued uase.

[0004] Another significant purpose of the drilling mud is to carry the cuttings away
from the drill bit at the bottom of the bc;rehole to the surface. As a drill bit pulverizes
or scrapes the rock formation at the bottom of the borehole, small pieces of solid
material are left behind. The drilling fluid exiting the nozzles at the bit acts to stir-up
and carry the solid particles of rock and formation to the surface within the annulus
between the drillstring and the borehole. Therefore, the fluid exiting the borehole
from the annulus is a sturry of formation cuttings in drilling mud. Before the mud can

be recycled and re-pumped down through nozzles of the drill bit, the cutting
particulates must be removed.

| {0005] Apparatus in use today to remove cuttings and other solid particulates from
drilling mud are commonly referred to in the industry as “shale shakers.” A shale
shaker, also known as a vibratory separator, is a vibrating sieve-like table upon which
returning dixty drilling mud is deposited and through which clean drilling mud
emerges. Typically, the shale shaker is an angled table with a generally perforated
filter screen bottom. Returning drilling mud is deposited at the top of the shale
shaker. As the drilling mud travels down the incline toward the Iower end, the fluid
falls through the perforations to a. reservoir below leaving the solid particulate
material behind. The combination of the angle of inclination with the vibrating action
of the shale shaker table enables the solid particles left behind to flow until they fall
off the lower end of the shaker table. The above described apparatus is illustrative of
 one type of shale shaker known to those of ordinary skill in the art. In alternate shale
shakers, the top edge of the shaker may be relatively closer to the ground than the
lower end. In such shale shakers, the angle of inclination may require the movement
of particulates in a generally upward direction. In still other shale shakers, the table
may not be angled, thus the vibrating action of the shaker alone may enable
particle/fluid separation. Regardless, table inclination and/or design variations of

existing shale shakers should not be considered a limitation of the present disclosure.

[0006} Preferably, the amount of vibration and the angle of inclination of the shale
shaker table are adjustable to accommodate various drilling mud flow rates and

particulate percentages in the drilling mud. After the fluid passes through the
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perforated bottom of the shale shaker, it can either return to service in the borehole
immediately, be stored for measurement and evaluation, or pass through an additional

piece of eqﬁipment (e.g., a drying shaker, centrifuge, or a smaller sized shale shaker)

to further remove smaller cuttings.

[0007] Because shale shakers are typically in continuous ﬁse, any repair operations
and associated downtimes are to be minimized as much as possible. Often, the filter
screens of shale shakers, through which the solids are separated from the drilling mud,
wear out over time and need replacement. Therefore, shale shaker filter screens are
typically constructed to be quickly and easily removed and replaced. Generally,
through the loosening of only a few bolts, the filter screen can be lified out of the
shaker assembly and replaced within a matter of minutes. While there are numerous
styles and sizes of filter screens, they generally follow similar design. Typically, filter
screens include a perforated plate base upon which a wire mesh, or other perforated
filter overlay, is positioned. The perforated plate base generally provides structural
support and allows the passage of fluids therethrough, while the wire mesh overlay
defines the largest solid particle capable of passing therethrough. While many
perforated plate bases are generally flat or slightly curved in shape, it should be
understood that perforated plate bases having a plurality of corrugated or pyramid-

- shaped channels extending thereacross may be used instead. In theory, the pyramid-
shaped channels provide additional surface area for the fluid-solid separation process

to take place, and act to guide solids along their length toward the end of the shale

shaker from where they are disposed.

[0008] A typical; shale shaker filter screen includes a plurality of hold-down apertures
at opposite ends of the filter screen, These apertures, preferably located at the ends of
the filter screen that will abut walls of the shale shaker, allow hold down retainers of
the shale shaker to grip and secure the filter screens in place. However, because of
their proximity to the working surface of the filter screen, the hold-down apertures
must be covered to prevent solids in the returning drilling fluid from bypassing the
filter mesh through the hold-down apertures. To prevent such bypass, an end cap
assembly is placed over each end of the filter screen to cover the hold-down apertures,
Presently, these caps are constructed by extending a metal cover over the hold down

apertures and attaching a wiper seal thereto to contact an adjacent wall of the shale
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shaker. Furthermore, epoxy plugs are set in each end of the end cap to prevent fluids
from communicating with the hold-down apertures through the sides of the end cap.

[0009] Typically, screens used with shale shakers are emplaced in a generally
horizontal fashion on a generally horizontal bed or support within a basket in the
shaker. The screens themselves may be flat or nearly flat, corrugated, depressed, or
contain raised surfaces. The basket in which the screens are mounted may be inclined
towards a discharge end of the shale shaker. The shale shaker imparts a rapidly
reciprocating motion io the basket and hence the screens. Material from which
particles are to be separated is poured onto a back end of the vibrating screen. The
material generally flows toward the discharge end of the basket. Large particles that
are unable to move through the screen remain on top of the screen aﬁd move toward
the discharge end of the basket where they are collected. The smaller particles and

fluid flow through the screen and collect in a bed, receptacle, or pan beneath the

SCIreen.

[0010] In some shale shakers a fine screen cloth is used with the vibrating screen.
~ The screen may have two or more overlying layers of screen cloth or mesh. Layers of
cloth or mesh may be bonded together and placed over a support, supports, or a
perforated or apertured plate., The frame of the vibrating screen is resiliently
suspended or mounted upon a support and is caused to vibrate by a vibrating
mechanism (e.g., an unbalanced weight on a rotating shaft connected to the frame).

Each screen may be vibrated by vibratory equipment to create a flow of trapped solids

on top surfaces of the screen for removal and disposal of solids. The fineness or

coarseness of the mesh of a screen may vary depending upon mud flow rate and the

size of the solids to be removed.

[0011] A typical shaker is shown in Figure 1. In typical shakers, a screen 102 is
detachably secured to the vibrating shaker machine 100. With the screen or multiple
screens secured in place, a tray is formed with the opposed, parallel sidewalls 103 of
shaker 100. The drilling mud, along with drill cuttings and debris, is deposited on top
of screen 102 at one side. Screen 102 is vibrated at a high frequency or oscillation by
a motor or motors for the purpose of screening or separating materials placed on
screen 102. The liquid and fine particles will pass through screen 102 by force of

gravity and be recovered underneath. -Solid particles above a certain size migrate and

>
-~
4
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vibrate across screen 102 or screens where they are removed. Filtering elements

attached to screen 102 may further define the largest solid particle capable of passing
therethrough.

[0012] While there are numerous styles and sizes of shaker screens, shaker screens
can generally be categorized as either a hook strip type or a pre-tensionéd (rigid
frame) type. Both types contain one or more layers of filtering element. A distinction
between the two types is that the filtering element layers of a hook strip type are not
fully tensioned until they are attached to the shaker while the ﬁltefing element layers

of a pre-tensioned type are in tension before the screen is attached to the shaker.

[0013] . Pre-tensioned screens usually include one or more filtering element layers that
are attached to a supporting frame. The filtering element layers are stretched across
and then secured to the supporting frame. Typically, the frame is rigid and provides
structural support for the filtering element layers while allowing the passage of fluids.
The frame of a pre-tensioned screen may include crossmembers and/or transverse ribs
and may be formed from any material known in the art. Among the materials
commonly used to form frames are stainless steels and other metal alloys. Composite

frames consisting of two or more materials are also common.

[0014] ~  Figure 2 is an exploded cutaway view of a typical prior art pre-tensioned
composite screen 200. Composite frame 202 includes steel rods 204 foﬁning a frame
sub-structure surrounded by a plastic outer frame 206. Two filtering element layers
208 are attached to the top side 210 of composite frame 202.

[0015] Ofien, the first component of a composite shaker screen to wear out or
otherwise become unusable is one or more of the filtering element layers attached to
the supporting frame. Composite frames still in good condition are often discarded
because a filtering element layer attached to the frame is worn. This practice wastes

the resources that form the composite frame and is cost inhibitive.

[0016] Accordingly, there is a recognized need for shaker screen designs having a
composite frame where the composite frame may be reused after one or more of the

filtering element layers attached to the composite frame need to be replaced.
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SUMMARY OF THE DISCLOSURE

[0017] According to an aspect of the present invention there is provided a shaker
screen, the shaker screen comprising: a composite frame that is configured to be
reusable; a removable grid attached to the composite frame wherein the removable
grid 1s configured to be detachable from the composite frame; and at least one pre-

tensioned filtering element attached to the removable grid.

[0018] According to another aspect of the present invention there is provided a
method of manufacturing a shaker screen, the method comprising: forming a
composite frame; forming a removable grid; attaching at least one filtering element
to the removable grid, wherein the attaching pre-tensions the filtering element; and
attaching the removable grid to the composite frame so that the removable grid is

detachable from the composite frame and the composite frame is reusable.

[0019] According to a further aspect of the present invention there is provided a
method for rebuilding a shaker screen comprising: removing a first screen
assembly from a composite frame, the first screen assembly comprising: a

removable grid; and at least one filtering element; and attaching a second screen

assembly to the composite frame.

[0020] Other aspects of the present disclosure will be apparent from the

following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0021] Figure 1 1s an 1llustration of a conventional shaker.

[0022] Figure 2 1s a prospective cutaway view of a portion of a prior art

composite screen.

[0023] Figure 3 1s a top view of a screen in accordance with one embodiment of

the present disclosure.

[0024] Figure 4 1s a cross-section view of a composite frame in accordance with

one embodiment of the present disclosure.

[0025] Figure 5 1s a side view of a screen assembly in accordance with one

embodiment of the present disclosure.
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[0026] Figure 6 1s a cross-section view of a shaker screen in accordance with one

embodiment of the present disclosure.

[0027] Figures 7-8 are cross-section views of heat staking a removable grid to a

composite frame in accordance with an embodiment of the present disclosure.

ca
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DETAILED DESCRIPTION

(0028} In one aspect, embodiments disclosed herein relate to pre-tensioned composite
screens for an oilfield shaker. More specifically, embodiments disclosure herein
relate to pre-tensioned composite screens including removable screen assemblies.
More specifically still, embodiments disclosed herein relate to pre-tensioned

composite shaker screens and methods of manufacturing and rebuilding such screens.

[0029] Generally, embodiments disclosed herein include a composite frame, at least
one removable grid attached to the composite frame, and at least one filtering element

. attached to the at least one removable grid. In at least one embodiment, such screens
-provide a shaker operator the ability to remove the .grid from the composité frame and

attach a new grid to the original composite frame.

[0030] Reterring to Figure 3, a top view of a screen 300 for a shaker in accordance
with one embodiment of the present disclosure is shown. In this embodiment, screen
300 is illustrated including a partially removed filtering element 301 attached to a
removable grid 302, Filtering element 301 covers a plurality of apertures 303 in grid
302 such that solid particles larger than perforations in filtering element 301 will not
pass through screen 300. Removable grid 302 includes a first side 304 and a second
side 305 extending between a first end 306 and a second end 307. In this
embodiment, first side 304 and second side 305 side are substantially parallel, and
first end 306 and second end 307 are also substantially parallel. A plurality of
longitudinal cross-members 308 extend between first end 306 and second end 307,
while a plurality of transverse ribs 309 are arrayed between the first side 306 and
second side 307, Thus, apertures 303 are formed from the intersection of transverse

ribs 309 and cross-members 308.

[0031] While the embodiment shown in Figure 3 illustrates apertures 303 of
substantially equal configuration (i.e., of same size and shape), one of ordinary skill in
the art will appreciate that alternate size and shape perforations 303 may be formed by
varying the number of cross-members 308 and the angles of intersection between such
cross-members 308 and transverse ribs 309. Correspondingly, alternate embodiments
may Include apertures 303 which niay be substantially asymmetrical, square, circular,

* triangular, or any other shape known to one of ordinary skill in the art. Furthermore,
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the relafive size of apertures 303 may be varied to change the rate of drilling fluid and
particulate flow therethrough.

[0032] Referring to Figure 4, a cross-sectional side view of a composite frame 402,
taken through line A-A of the screen of Figure 3, is shown in accordance with one
embodiment of the present disclosure. Composite frame 402 includes a first side 404,
a second side 405, and a plurality of cross-members 408. Cross-members 408
intersect a plurality of transverse ribs (not shown) thereby creating a plurality of
apertures 403 as described above. In this embodiment, cross-members 408 include a
plurality of contact points 410 for supporting and/or attaching a removable grid (not
shown). As illustrated, contact points 410 may be of generally pyramidal shape and
protrude from cross-members 408 and/or transverse riBs (not shown). Contact points
410 may extend from the top of cross-members 408 and/or fransverse ribs (not
shown) such that a filtering element (not shown) may be attached thereto. To attach
the filtering element (not shown) to composite frame 402, the filtering elements may
be stretched taut over contact points 410 and then heat and pressure may be applied to
contact points 410 to melt and seep through the filtéring element. Once contact points
410 melt through the filtering element (not shown), contact points 410 may no longer
protrude through the filtering element. Thus, by melting and flattening contact points

(410), the filtering element (not shown) and/or filtering elements may be attached so

as to hold the screen assembly in tension.

[0033] Composite frame 402 may be formed from any material and by any method
known in the art, In one embodiment, composite frame 402 may be formed from a
frame sub-structure including high-strength steel beams, having a hollow cross-
section, and high strength steel rods. The frame sub-structure may be enclosed in a
high-strength, glass reinforced plastic outer frame, wherein the frame éub»substructure
forms part of both cross-members 408 and/or transverse ribs (not shown). The
composite material may include high-strength plastic, mixtures of high-strength
plastic and glass, high-strength plastic reinforced with high-tensile-strength steel rods,
and any combination thereof. One of ordinary skill in the art will appreciate that the
frame sub-structure and the outer frame may be formed in any configuration and from

any material or combination or materials known in the art. Alternatively, composite
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frame 402 may be formed through injection molding, gas-assisted injection molding,

extrusion, and/or any other process known in the art.

j0034] Referring now to Figure 5, a side view of a screen assembly 500 in accordance
with one embodiment of the present disclosure is shown., Generally, a screen
assembly 500 includes a removable grid 502 and a filtering. element 501. In this
embodiment, removable grid 502 is illustrated including a plurality of filtering
element attachment points 512 extending from ends of removable grid 502 for
attaching and pre-tensioning filtering element 501 to removable grid 502. As
illustrated, filtering element attachment points 512 may terminate at a substantially
similar height, thereby forming a surface of consistent height for attaching filtering
element 501, In alternate embodiments, filtering element attachment points 512 may
extend to different heights, or in certain instances, may not extend out of removable
grid 502. In such non-extending embodiments, filtering element attachment points
512 may be recessed into removable grid 502, and filtering element 501 may be attach

thereto.

[0035] Removable grid 502 may be formed by, among other processes, injection
molding, gas injection molding, and/or exfrusion. In embodiments using injection
molding, a molten material is injected at a high pressure into a mold having an inverse
shape of a desired grid. The configuration of the grid may be, for example, any
configuration described above, and/or shown in Figures 1-6. The mold may be
formed by a toolmaker or mold maker from imetals (e.g., steel or aluminum) and
precision-machined to form smaller, more detailed features, Once the mold is filled
with molten material, the molten material is allowed to cure and is then removed from
the mold. The erid may be filled with any molten material known to one of ordinary
skill in the art,

[0036] Alternatively, a removable grid 502 in accordance with embodiments
| described herein may be formed by gas-assist injection molding. In this embodiment,
molien material is injected into a mold, partially filling 1t with a predetermined
amount of resin or molten material. A gas (e.g., nitrogen) is introduced into the mold
cavity. The gas forms hollow channels as it follows a path of least resistance, thereby
directing the molten maierial to fill all areas of the mold, As the gas expands in the

cavity, forcing the molten material outward, all of the surfaces receive substantially
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equal pressure. Subsequently, the molten material is allowed to cure, the gas may be
vented through a nozzle or vent, and the grid may be removed {rom the mold. In
other embodiments, removable grid 502 may be formed by any of the processes of

forming a frame discussed above such as, for example, sub-structure framing.

[0037] Filtering element 501 may include, for example, a mesh, a fine screen cloth,
combinations thereof, and/or any other materials known to one of ordinary skill in the
art, Furthermore, filtering elements 501 may be formed from, for example, plastics,
metals, alloys, fiberglass, composites and/or polytetrafluorethylene. In certain
embodiments, multiple layers of filtering elements 501 may be used, and in such
multiple layer filtering elements 501, filtering elements 501 with different size
perforations may be used. In such embodiments, the filtering element layers should
preferably be arranged wherein coarser filtering elements are disposed closer to

removable grid 502, while finer layers are disposed on top of the coarser layers.

10038] While attaching filtering element 501 to removable grid 502, in accordance
with any of the methods described above, filtering element 501 may be pre;tensioned.
In one embodiment, filtering element 501 may be stretched over attachment points
512 so that filtering element 501 is tensioned to a pre-selected level. Filtering
element 512 may then be attached to removable grid 502 by, for example, heat
staking, ultrasonic welding, mechanical fastening, chemical adhesion, and/or thermal
bonding. Alternatively, one of ordinary skill in the art will appreciate that filtering

element 501 may be attaching to removable grid 502 in accordance with any method
known in the art. |

10039] Removable grid 502 may also be coated with polymer, epoxies, of
combinations thereof to further enhance the anticorrosion properties of the grid. In
certain embodiments, removable grid 502 may be coated in.materials such as, powder
epoxies and/or polymers, such as polyethylene and/or polypropylene. . Those of
ordinary skill in the art will appreciéte that additional polymers and epoxies not
specifically disclosed may also be used to coat removable grid 502. In alternate
embodiments, wherein removable grid 502 is formed from a metal, the metal surfaces

may also be coated with polymers, epoxies, or combinations thereof,

[0040] Referring to Figure 6, a cross-sectional side view of a shaker screen 600 taken

through line A-A of Figure 3 is shown in accordance with one embodiment of the

10
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present disclosure. Shaker screen 600 includes a comﬁosite frame 602 and a screen
assembly 611. Screen assembly 611 includes a filtering element 601 and a removable
grid 603. In this embodiment, removable grid 603 is attached to composite frame 602
such that when filtering element 601 and/or removable grid 603 becomes worn from

use, removable grid 603 may be removed from composite frame 602,

[0041] Removable grid 603 may be attached to composite frame 602 according to any
attachment method known to one of ordinary skill in the art including, but not limited
to, bonding, mechanical fastening, and chemical adhesion. In one embodiment,
removable grid 603 may be attached to composite frame 602 using heat staking.
Referring briefly to Figures 7 and 8 together, a cross-sectional view of a method of
heat staking removable grid 603 to composite frame 602, in accordance with an
embodiment of the présent disclosure, is shown. Heat staking, also referred to as
thermal staking, heading, or riveting, is the confrolled flow of molten material to
attach two components fogether, When heat staking removable grid 603 to composite
frame 602, a hole in removable grid 603, for receiving a premolded contact point 613
extending from composite frame 602, may be formed. A heated tip 614 then contacts
premolded contact point 613 and creates localized heat. The heat melts premolded
contact point 613 so that the contact point melts over removable grid 603 in a form
according to the shape of the heated tip. The melted plastic is then allowed to cool,

and when the plastic solidifies, removable grid 603 is attached to composite frame
602.

[0042] In alternate methods of heat staking, the contact point may be externally
affixed to composite frame 602, rather than being integral to composite frame 602, In
embodiments where external attachment points are affixed to composite frame 602,
external attachment points may be formed from any material known to one of
ordinary skill in the art, including, acrylonifrile butadiene styrene, modified phenylene
oxide, and polypropylene. Generally, other appropriate heat staking materials may
include thermoplastics, crystalline polymers, and amorphous polymers.

[0043] In another embodiment, removable grid 603 may be attached to composite
frame 602 using ultrasonic welding. Ulirasonic welding is the conversion of high-
frequency electrical energy to high-frequency mechanical energy. The mechanical

energy is applied to a plastic material as a vertical vibrating motion under pressure,

13
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and heat is generated at the contact point of two materials (e.g., composite frame 602
and removable grid 603) such that the two materials become attached. Contact points
for attaching composite frame 602 to removable grid 603 may include portions of
composite frame 603 which are integral, or exiernal attachment points attached to

composite frame 603 either before or after manufacture.

[0044] One of ordinary skill in the art will appreciate that any method of bonding
composites to metal and/or composites 1o composites may be used so as to attach
removable grid 603 to composite frame 602. In methods of ultrasonic welding
wherein external attachment points are affixed to composite frame 602, external
attachment points may be formed from any material known to one of ordinary skill in
the art, including, styrene-maleic-anhydride, | polycarbonates, acrylonitrile butadiene
styrene, and combinations thereof. Generally, other appropriate ultrasonic welding

materials may inciude thermoplastics, crystalline polymers, and amorphous polymers.

10045] In still another embodiment, removable grid 603 may be attached to composite
frame 602 using mechanical fastening. Mechanical fasteners may include bolts,
rivets, screws, and any other fastening device capable of attaching removable grid 603
to composite frame 602, One mechanical method of attaching removable grid 603 to
composite frame 602 may include fasteners attached to removable grid 603 that are
configured to engage a fastening structure of composite frame 602, While not
independently illustrated, one of ordinary skill in the art will appreciate that any
method -of mechanically fastening a metal to a composite and/or a composite to
another composite may be used so as to attach removable grid 603 to composite frame
602. Preferably, the mechanical fasteners will include corrosion resistant and or
coated material, such as plastics and/or composites, to reduce failure of the fasteners.
Certain embodiments may include a combination of mechanical fasteners and, for

example, heat staking, to attach removable grid 603 to composite frame 602.

[0046] Possible methods of detaching removable grid 603 from composite frame 602
may include a mechanical stripping process or removal of the fasteners connecting the
two parts. Methods used to detach removable grid 602 from composite frame 603
may vary depending on the method by which removable grid 602 was attached to
composite frame 602. When threaded fasteners were used, removable grid 603 and

composite frame 602 may be separated by unscrewing the threaded fasteners.
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Alternatively, if non-threaded fasteners are used, a different method of removal, such
as by severing the fasteners, may be appropriate. When removable grid 603 is
attached to composite frame 602 by heat staking, they may be separated by severing
the stakes, by heating the stakes until they are soft enough that removable grid 603
and composite frame 602 may be separated, or by another method known to one of
ordary skill in the art. Alternative embodiments may use any other methods known

“to those of ordinary skill in the art, such as for example, chemical stripping, to
separate removable grid 603 from composite frame 602.

[0047] Certain embodiments in accordance with the present disclosure may have
filtering elements that are attached to the removable grid before the removable grid is
attached to the composite ﬁaﬁw. In these embodiments, the tension in the filtering
elements, resulting from their attachment to the removable grid, may prevent the grid
and filtering element assembly from lying substantially flat, that is, the grid may be
bowed. The attachment of the removable grid to the composite frame may force the
grid to conform to the overall shape of the compésite frame, Such screen assemblies
may be substantially flat after the grid is attached to the composite frame. Other
embodiments may include removable grids that are rigid enough to remain
substantially flat, even when filtering elements are attached to the removable grid

before the removable grid is attached to the composite frame.

[0048] Advantageously, embodiments disclosed herein may provide for a more
efficient pre-tensioned composite shaker screen design. Embodiments presently
disclosed may allow the composite frame 1o be reused after one or more of the screen

- assemblies aftached fo it are worn out. Certain embodiments may also allow a shaker
operator to change the screen assembly as is required to adjust the rate of separation

of differing drilling fluids from particulate matter.

[0049] Also advantageously, embodiments disclosed herein may allow an existing
| composite frame to be orebuilt with various filtering element configurations for
different applications. Thus, entire shaker screens will not need to be discarded;
rather, only the removable grid and/or filtering elements will need to be replaced. By
decreasing the cost associated with replacing entire shaker screens, the cost of

separating drilling fluid from solids may be substantially decreased, thereby

decreasing the overall cost of the drilling operation.
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[0050] While the present disclosure has been described with respect to a limited
number of embodiments, those skilled in the art, having benefit of this disclosure, will
appreciate that other embodiments can be devised which do not depart from the scope
of embodiments disclosed herein. Accordingly, the scope of embodiments disclosed

herein should be limited only by the attached claims,
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CLAIMS

What is claimed:

1.

A shaker screen, the shaker screen comprising:
a composite frame that 1s configured to be reusable;

a removable grid attached to the composite frame wherein the removable grid is configured

to be detachable from the composite frame; and
at least one pre-tensioned filtering element attached to the removable grid.

The shaker screen of claim 1, wherein the removable grid is attached to the composite frame

by bonding.

The shaker screen of claim 2, wherein the bonding is one selected from a group consisting of

heat staking, ultrasonic welding, and thermal bonding.

The shaker screen of claim 1, wherein the removable grid 1s attached to the composite frame

with at least one mechanical fastener.

The shaker screen of claim 1, wherein the removable grid comprises a thermoplastic.

The shaker screen of claim 1, wherein the removable grid 1s formed by one of a group

consisting of injection molding and extrusion.
The shaker screen of claim 1, wherein the removable grid comprises a metal.

The shaker screen of claim 1, wherein the removable grid is coated with at least one of an

epoxy and a polymer.

A method of manufacturing a shaker screen, the method comprising:
forming a composite frame;

forming a removable grid;

attaching at least one filtering element to the removable grid, wherein the attaching pre-

tensions the filtering element; and

attaching the removable grid to the composite frame so that the removable grid is detachable

from the composite frame and the composite frame is reusable.

10. The method of claim 9, wherein the removable grid is formed by injection moiding.

15
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13.
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The method of claim 9, further comprising:

coating the removable grid with at least one of a group consisting of an epoxy and a

polymer.

The method of claim 9, wherein the attaching the removable grid to the composite frame

comprises bonding.

The method of claim 12, wherein the bonding is one selected from a group consisting of heat

staking, ultrasonic welding, and thermal bonding.

The method of claim 9, wherein the attaching the removable grid to the composite frame

comprises mechanical fastening.
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