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COMPOSITE SCREEN
BACKGROUND OF INVENTION

Field of the Invention

(0001} The invention relates generally to oilfield shale shakers. More particularly,

 the present invention relates to screen frames for oilficld shale shakers.

Background Art

. [0002] ~ Oilfield 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 mixed at the
surface and pumped downhole at high pressure to the drill bit through a bore ot the

“drillstring. Once the mud reaches the drill bit, 1t 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 drllsiring

and the drilied 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 contributing to the hydrostatic
pressure of the drilling mud column are the héight (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
construction of the formation to be dﬁlled, various welghting and lubrication agents
are mixed into the drilling mud to obtain the right mixture. Typically, drilling mud
weilght 1s reported 1n “pounds,” short for pounds per. gallon. Generally, increasing the
amount of weighting agent solute dissolved in the mud base will create a heavier
drilling mud. Drilling mud that is too light may not protect the formation from blow

outs, and drilling mud that 1s too heavy may over invade the formation. Theretfore,

much time and consideration is spent to ensure the mud muxture 1s optimal. Because
the mud evaluation and mixture process 1s time consuming and expensive, drillers and

service companies prefer to reclaim the returned driHing mud and recycle 1t for
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continued use. Further, disposal of drilling mud may present an environmental

hazard.

[0004] Another significant purpose of the drilling mud is to carry the cuttings away
from the drill bit at the bottom of the borehole 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 Ieft 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 slurry 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 shékers.” A shale
shaker, also known as a vibratory separator, is a vibrating sieve-like table upon which
returning .dirty drilling mud is deposited and through which clean drilling mud
emérges. Typically, the shale shaker is an angled table with a generally perforated
filier screen bottom. Returning drilling mud is deposited at the top of the shale
shaker. As the drilling mud travels down the incline toward the lower end, the tlmd
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. 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 tluid
passes through the perforated bottom of the shale shaker, it can either return to service
in the borehole immediately, be stored for measurement and evaluation, or 1t may pass
through an additional piece of equipment (e.g. a drying shaker, centrifuge, or a

smaller sized shale shaker) to further remove smaller cuttings.

[0006] Because shale shakers are typically in continuous use, 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,
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through the loosening of only a few bolts, the filter screen can be lifted 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 the same 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 where they are disposed of.

10007) 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
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.

[0008] Typically, screens used with shale shakei's are emplaced in a generally
horizontal fashion on a generally horizontal bed or support within a basket n 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 to 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
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are unable to move through the screen remain on top of the screen, and 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

SCI'CCIL.

[0009] In some shale shakers a fine screen cloth 1s 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 Irame.
Fach 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.

[0010] As 1S illustrafed in Figs. 1A and 1B, a shaker screen 2 is typically installed 1n,
or secured to, the shale shaker 20 with 2 wedge block 6 and a wedge block retainer
bracket 4. The wedge block retainer bracket 4 may be an integral part of the shaker
separator and a wedge block 6. The screen 2 1s placed 1n position underneath the
wedge block retainer bracket 4 and then the wedge block 6 1s pounded 1nto position so
as to secure the screen 2 to the shaker separator 20. One of ordinary skill in the art
will appreciate that the operator often chooses to use a combination of a hammer and
a suitable piece of wood in contact with the wedge block 6 to deliver sufficient torce
to fully tighten the wedge block 6. During installation of the shaker screen 2 and
subsequent tightening of the wedge block 6, the shaker screen 2 is often displaced
from its original position. The displaced shaker screen 2 may result in poor sealing
between the shaker screen 2 and a sealing surface of the shale shaker 20. If the shaker
screen 2 is moved off of the sealing surface, the resulting gap may allow fluid, and
therefore cutting particulates, to bypass the screen. Some prior art shale shakers have
a hole-and-pin system to secure the position of the shaker screen 2 on the scaling
surface of the shale shaker 20 during installation of the shaker screen 2 and tightening
of the wedge block 6. However, friction between a rubber seal or gasket disposed on

the sealing surface of the shaker screen 2 inhibits moving the screen 2 mto position.
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Additionally, it is common for the pin to tear or damage the gasket, thereby reducing

efficiency of the seal.

[0011] Accordingly, there exists a need for a shaker screen frame that may be
more securely positioned in the shale shaker. Additionally, there exists a need for

more efficient sealing of the shaker screen frame to the shale shaker.
SUMMARY OF INVENTION

[0012] In one aspect, the present invention relates to a screen frame for a
shale shaker, the screen frame comprising: a first end; a second end disposed
opposite the first end; a first side disposed substantially perpendicular the first and
second ends; a second side disposed opposite the first side; and a plurality of
transverse ribs disposed between the first side and the second side, wherein at least
one transverse rib extends downwardly below a lower plane of the screen frame, and
wherein the at least one transverse rib comprises at least one sloped portion along a

transverse length.

[0013] In another aspect, the present invention relates to a screen frame for a
shale shaker, the screen frame comprising: a first end; a second end disposed
opposite the first end; a first side disposed substantially perpendicular the first and
second ends; a second side disposed opposite the first side; a plurality of transverse

ribs disposed between the first side and the second side, wherein at least a first
transverse rib extends downwardly below a lower plane of the screen frame: and also
downwardly below a lower plane of a second transverse rib; and a gasket integrally

molded with the frame.

[0014] In another aspect, the present invention relates to a screen frame for a

shale shaker, the screen frame comprising: a first end; a second end disposed

opposite the first end; a first side disposed substantially perpendicular the first and
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second ends; a second side disposed opposite the first side; a plurality of transverse
ribs disposed between the first side and the second side, wherein at least one
transverse rib has at least one sloped portion along a transverse length, and the

at least one transverse rib extends downwardly below a lower plane of the screen
support frame to engage with the shale shaker; and at least one positioning tab
disposed within a perimeter defined by the first end, the second end, the first side,

and the second side.

[0015] In another aspect, the present invention relates to a method of forming
a screen frame assembly for a shale shaker, the method comprising: forming a
screen frame, wherein the frame comprises: a first end; a second end disposed
opposite the first end; a first side disposed substantially perpendicular the first and
second ends; a second side disposed opposite the first side; and a plurality of
transverse ribs disposed between the first side and the second side, wherein at least
one transverse rib extends downwardly below a lower plane of the screen frame; anad
forming integrally a gasket along a perimeter of a lower plane of the screen frame,
wherein the gasket is configured to form a seal between the screen support frame

and the shale shaker.

[0016] Other aspects and advantages of the invention will be apparent from the

following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIGS. 1A and 1B show a conventional shale shaker and wedge block
system.

oa
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- [0018] FIG. 2 is a screen frame in accordance with an embodiment of the invention.

[0019] FIG. 3 is a shale shaker in accordance with an embodiment of the invention.

10020} FIG. 4 is a screen frame in accordance with an embodiment of the imnvention.
[0021] FIG. 5 is a downwardly extending transverse rib of a screen frame in

accordance with an embodiment of the invention.
[0022] - FIG. 6 is a screen frame in accordance with an embodiment of the invention.

[0023] FIGS. 7A-7D show a transverse positioning tab in accordance with an

embodiment of the invention.

[0024] FIGS. 8A and 8B show a gasket for a screen frame in accordance with an

embodiment of the invention.

DETAILED DESCRIPTION

[0025] In one aspect, embodiments disclosed herein relate to a screen frame for an
oilfield shale shaker. Specifically, embodiments disclosed herein relate to a screen
frame that may provide more efficient sealing of a screen frame within a shale shaker.

Additionally, embodiments disclosed here relate to a screen frame that may limit or

reduce displacement of a screen frame during installation of the screen frame.

Further, embodiments disclosed herein relate to a method of forming a screen frame.

[0026] Referring initially to Fig. 2, a screen frame 100 for an oilfield shaker in
accordance with an embodiment of the present invention is shown. The screen frame
100 has a first side 106 and a second side 108 extending between a first end 102 and a
second end 104. At least one longitudinal cross-member 110 may extend between -
first end 102 and second end 104, disposed between first side 106 and second side
108. A plurality of transverse ribs 112 is arrayed between first end 102 and second
end 104 and between first side 106 and second side 108. A plurality of perforations
114 is formed between transverse ribs 112. A fine mesh screen (now shown) may
cover perforations 114 such that solid particles larger than a designated mesh size 1n a

slurry flowing across filter screen having screen frame 100 will not pass through.

[0027] In one embodiment, screen frame 100 may be formed from any matenal
known in the art, for example, stainless steel, metal alloys, plastics, etc. In a preterred

embodiment, screen frame 100 may be formed from a composite material. In this
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embodiment, the composite matenial may include high-strength plastic and glass,
reinforced with high-tensile-strength steel rods. Composite screen frames may
provide more consistent manufacturing of the frame and may more evenly distribute
mechanical stresses throughout the screen frame dunng operation. In another
'embodiment, screen frame 100 may include composite material formed around a steel
or wire framec. The screen frame 100 may be formed by injection molding. U.S.
Patent No, 6,759,000 discloses a method of forming a screen frame by injection
molding. For example, in one embodiment, screen frame 100, having
a wire frame and a composite or polymer material, may be formed by
first placing a reinforcing wire frame assembly including
at least a first end, a second end, a first side, a sccond side, and at least one cross-
member in a mold tool. The mold tool may then be closed and liquid polymer may be
| injected into the mold tool by injection molding so as to wholly encapsulate the wire
frame and to form an article having an open central region crisscrossed by transverse
ribs bounded cach side of the screen frame 100. An inward force is then exerted on
opposite faces of the wire frame assembly within the mold tool by fingers protruding
inwardly from inside faces of the mold tool, the fingers being operable to engage the
reinforcing wire frame when the mold tool closes. The fingers include inwardly
projecting pegs which align with crossing points of wires to space the reinforcing wire
frame from corresponding upper and lower internal surfaces of the mold tool and
ensure that the reinforcing wire frame is buried within the polymer or composite
material which is injected into the mold tool during the manufacturing process. The
polymer or composite material is allowed to cure and then the screen frame 100 may

be removed from the mold tool.

[0028] Referring to Fig. 3, in operation, screen frame 100 is installed into a shale
shaker 250 on a vibratory screen mounting apparatus or “basket” 254. The screen
frame 252 may bé any screen frame disclosed herein or have any combination of any
feature or features of any screen or screen part disclosed herein; and any such screen
may be used with any appropriate shaker-or screening apparatus. The basket 254 1s
mounled on springs 256 (only two shown; two as shown are on the opposite side)
which are supported from a frame 258. Thosc of ordinary skill in the art will
appreciate that while certain numbers and locations arc provided 1n embodiments (i.e.

springs) a number of combinations and other elements may be used. The basket 254
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is vibrated by a motor 263 mounted on the basket 254 for vibrating the basket 254 and
screen frame 100. Drilling mud returning from the borehole is washed across a screen
mesh (not shown) on screen frame 100 such that the drilling fluid passes through the
plurality of perforations 114 and the solids are separated out. Preferably, the shale
shaker 250 1s inclined such that the solids left behind upon screen frame 100 continue
to “flow” along the screen frame upper surface 116 until they fall off an edge 260 ot

screen frame 100 into a hopper, conveyor belt, or other collection means.

[0029] In the embodiment shown in Fig. 4, the screen frame 400 includes a first side
406, a second side 408, a first end 402 and a second end (not shown) opposite the first

end 402. In this embodiment, two longitudinal cross-members 410, 411 extend from
first end 402 to second end (not shown). A plurality of transverse nbs 412 are
disposed between first side 406 and second side 408. At least one transverse rib 422

extends downward below a lower plane 420 of the screen frame 400. In one

embodiment, at least one downwardly extending transverse rib 422 has at least one

sloped portion 424. In one embodiment, at least one downwardly extending
transverse rib 422 may be positioned in a central transverse location, indicated at C,
between first side 406 and second side 408. In another embodiment, at least one
downwardly extending transverse rib 422 may be positioned in a side transverse
location, indicated at L and/or R, between first side 406 and second side 408.
Alternatively, at least one downwardly extending transverse rib 422 may be

positioned proximate first end 402, proximate second end (not shown), and/or at a

selected location between first end 402 and second end (not shown).

[0030] Referring now to both Figs. 4 and 5, at least one sloped portion 424 of at least
- one downwardly extending transverse rib 422 is configured to allow screen frame 400

to slide into a screen bay (not shown) of a shale shaker. As screen frame 400 shdes

into the screen bay, at least one sloped portion 424 contacts a shaker deck rubber 530

disposed on the screen bay of the shale shaker (not shown), thereby moving the screen

frame 400 in a predetermined position. A vertical portion 532 of the at least one
downwardly extending transverse rib 422 and adjacent sloped portion 424 form a
sroove 534 configured to receive or engage shaker deck rubber 530. Alternatively,
groove 534 may be configured to engage perpendicular mounting rails (not shown)
disposed in the shale shaker. Engagement of shaker deck rubber 530 in groove 534 of

at least one downwardly extending transverse rib 422 reduces or limits the amount of
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[0031]

[0032]

transverse movement, indicated at T, of the screen frame 400. One of ordinary skill in
the art will appreciate that the location of at least one downwardly extending
transverse rib and guantity of downwardly extending transverse ribs may be selected
in view of, for example, weight limitations of the screen frame, geometry of the shale
shaker, location and number of shaker deck rubbers, and/or location and number of

mounting rails in the shale shaker.

In one embodiment, shown in Figs. 6, a longitudinal positioning tab 640 may

be disposed proximate first end 602 and/or a second end (not shown) opposite first
end 602 of screen frame 600. In this embodiment, longitudinal positioning tab 640
extends downward below lower plane 620 of screen frame 600. In one embodiment
longitudinal positioning tab 640 may be disposed between a first downwardly
extending transverse rib 644 and first end 602. In one embodiment, longitudinal
positioning tab 640 may be integrally formed with first downwardly extending
transverse rib 644. When screen frame 600 1s installed in screen bay 646, longitudinal
positioning tab 640 contacts inner wall 648 of screen bay 646, thereby limiting the

amount of longitudinal movement, indicated at L (Figs. 3 and 6), of screen frame 600.

[n another embodiment, shown in Figs. 7A-7D, a transverse positioning tab

750 may be disposed proximate first side 706 and/or a second side 708 of screen

{rame (not shown). In one embodiment, transverse positioning tab 750a may be

disposed on a lower surface 757 of a downwardly extending transverse nb 722a
proximate first side 706 and/or second side 708. In another embodiment, transﬁerse
positioning tab 750 may be disposed on a sloped surface 759 of downwardly
extending transverse rib 722b.  In another embodiment, transverse positioning tab
750c may be disposed on a lower plane 720 of transverse rib 712 and extend
downwardly therefrom. Transverse positioning tab 750 may be separately or
integrally formed with downwardly extending transverse rib 722 or transverse rib 712,
One of ordinary skill in the art will appreciate that the size and shape of positioning
tab 750 may be selected depending on the geometry and properties of the screen
frame, for example, length and width of the screen frame, weight of the screen frame,
number of downwardly extending transverse ribs, etc. When the screen irame (not

shown) 1s installed in screen bay 746, transverse positioning tab 750d disposed on, for

example, a sloped surface 759d of downwardly extending transverse rnb 722d,
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contacts inner wall 749 of screen bay 746, thereby limiting the amount of longitudinal

movement of the screen frame.

[0033] Referring back to Fig. 4, in one embodiment, a gasket, or seal, 480 inay be
disposed along a perimeter of lower plane 420 of screen frame 400. As used herein, a
perimeter of lower plane 420 includes lower surfaces of first end 402, first side 406,
secbnd end (not shown), and second side 408. When the screen f.rame 400 1s installed
in the shale shaker (not shown), gasket 480 is compressed between the screen frame
400 and a sealing surface (not shown) of the shale shaker, thereby sealing the screen

frame 400. As shown in the Fig. 8A, gasket 480 may include a D-shaped, hollow

gasket 800a. In a preferred embbdiment, shown 1n Fig. 8B, gasket 480 may include a

solid gasket 800b. In one embodiment, gasket 480 may include a nitrile gasket. In

another embodiment, gasket 480 may be formed from a thermoset resin or
thermoplastic resin. In one embodiment, gasket 480 may be formed from, for
example, polychloroprene or polypropylene. In a preferred embodiment, gasket 480
may include a thermoplastic vulcanizate (TPV). TPVs are high-performance
clastomers that combine desirable characteristics of vulcanized rubber, for example,

flexibility and low compression set, with processing ease of thermoplastics. TPVs

may be injection molded, extruded, blow molded, and thermoformed. One such
commercially available TPV 1s SANTOPRENE™ provided by ExxonMobile
Chemical (Houston, TX).

[0034] In one embodiment, gasket 480 may be coupled to lower plane 420 by any
method known in the art. For example, an adhesive may be applied {o a surtace of
gasket 480. In one embodiment, gasket 480 may be formed by 1njecting a thermoset
resin, thermoplastic resin or TPV into a mold. In a preferred embodiment, gasket 480
may be integrally molded with composite screen frame 400. In this embodiment,
composite screen 400 may be positioned within a mold tool. Once the mold tool is
closed, TPV, for example, may be injected into the mold tool. The TPV i1s allowed to
cure and then the screen frame having an integrally molded gasket 480 on lower plane

420 of the screen frame 400 1s removed.

[00335] Advantageously, embodiments disclosed herein may provide a more efficient
seal for a screen frame for a shale shaker. Additionally, embodiments disclosed
herein may improve positioning of a screen frame within a shale shaker. Further,

embodiments disclosed herein may prevent displacement of screen frames disposed 1n
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a shale shaker during installation of the screen frame and wedge block. Further,

embodiments disclosed herein my prevent fluids and drilling particulates from

bypassing screen ﬁames-diSposed in a shale shaker.

- [0036] While the invention 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 the

invention as disclosed herein. Accordingly, the scope of the invention should be

limited only by the aftached claims.
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CLAIMS:
1. A screen frame for a shale shaker, the screen frame comprising:
a first end,;
a second end disposed opposite the first end;
a first side disposed substantially perpendicular the first and second
ends:

a second side disposed opposite the first side; and

a plurality of transverse ribs disposed between the first side and the
second side, wherein at least one transverse rib extends downwardly below a lower
plane of the screen frame, and wherein the at least one transverse rib comprises

at least one sloped portion along a transverse length.

2. The screen frame of claim 1, wherein the at least one sloped portion

along the transverse length is linear.

3. The screen frame of claim 1, further comprising at least one longitudinal

cross-member.

4 The screen frame of claim 1, wherein the at least one downwardly
extending transverse rib is disposed in a central transverse location of the screen

frame.

5. The screen frame of claim 1, wherein the at least one downwardly

extending transverse rib is disposed in a side transverse location of the screen frame.

0. The screen frame of claim 1, wherein the at least one downwardly

extending transverse rib is disposed proximate a longitudinal end of the screen frame.

12
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7. The screen frame of claim 1, further comprising at least one longitudinal
positioning tab.

8. The screen frame of ciaim 1 further comprising a gasket disposed along
a perimeter of the lower plane, wherein the gasket is configured to form a seal
between the screen support frame and the shale shaker.

9. The screen frame of claim 8, wherein the gasket is one selected from
the group consisting of a solid seal and a hollow seal.

10. The screen frame of claim 8, wherein the gasket is moided with the
frame.
11. A screen frame for a shale shaker, the screen frame comprising:

a first end;

a second end disposed opposite the first end;

a first side disposed substantially perpendicuiar the first and second
ends;

a second side disposed opposite the first side;

a plurality of transverse ribs disposed between the first side and the
second side, wherein at least one transverse rib has at least one sloped portion along
a transverse length, and the at least one transverse rib extends downwardly below a
lower plane of the screen support frame to engage with the shale shaker; and

at least one positioning tab disposed within a perimeter defined by the

first end, the second end, the first side, and the second side.

12. The screen frame of claim 11, wherein the at least one positioning tab is

a longitudinal positioning tab disposed inward of the first end of the screen frame.

13
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13. The screen frame of claim 11, wherein the at least one positioning tab is

a transverse positioning tab disposed inward of the first side of the screen frame.

14
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