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A SCKEEN ASSEMBLY FOR A SHALE SHAKER

The present invention relates to a screen assembly

for vibratory separators and shale shakers and a method

of sealing between a screen assembly and an external

sealing surface in a shale shaker.

In the drilling of a borehole in the construction of

an oil or gas well, a drill bit is arranged on the end of

a drill string and is rotated to bore the borehole. A

drilling fluid known as "drilling mud" is pumped through

the drill string to the drill bit to lubricate the drill

bit. The drilling mud is also used to carry the cuttings

produced by the drill bit and other solids to the surface

through an annulus formed between the drill string and

the borehole. The drilling mud contains expensive

synthetic oil-based lubricants and it is normal therefore

to recover and re-use the used drilling mud, but this

requires the solids to be removed from the drilling mud.

This is achieved by processing the drilling fluid. The

first part of the process is to separate the solids from

the solids laden drilling mud. This is at least partly

achieved with a vibratory separator, such as those shale

shakers disclosed in US 5,265,730, WO 96/33792 and WO

98/16328.

Shale shakers generally comprise an open bottomed

basket having one open discharge end and a solid walled

feed end. A number of rectangular screens are arranged in

the basket, which are held in C-channel rails located on

the basket walls, such as those disclosed in GB-A-

2,176,424. The basket' is arranged on springs above a

receptor for receiving recovered drilling mud. A skip or

ditch is provided beneath the open discharge end of the

basket. A motor is fixed to the basket, which has a drive

rotor provided with an offset clump weight. In use, the

motor rotates the rotor and the offset clump weight,

which causes the basket and the screens fixed thereto to



shake. Solids laden mud is introduced at the feed end of

the basket on to the screens . The shaking motion induces

the solids to move along the screens towards the open

discharge end. Drilling mud passes through the screens.

The recovered drilling mud is received in the receptor

for further processing and the solids pass over the

discharge end of the basket into the ditch or skip.

The screens are generally of one of two types: hook-

strip; and pre-tensioned.

The hook-strip type of screen comprises several

rectangular layers of mesh in a sandwich, usually

comprising one or two layers of fine grade mesh and a

supporting mesh having larger mesh holes and heavier

gauge wire. The layers of mesh are joined at each side

edge by a strip which is in the form of an elongate hook.

In use, the elongate hook is hooked on to a tensioning

device arranged along each side of a shale shaker. The

shale shaker further comprises a crowned set of

supporting members which run along the length of the

basket of the shaker, over which the layers of mesh are

tensioned. An example of this type of screen is disclosed

in GB-A-I, 526, 663. The supporting mesh may be provided

with or replaced by a panel having apertures therein.

The pre-tensioned type of screen comprises several

rectangular layers of mesh, usually comprising one or two

layers of fine grade mesh and a supporting mesh having

larger mesh holes and heavier gauge wire. The layers of

mesh are pre-tensioned on a rigid support comprising a

rectangular angle iron frame and adhered thereto. The

screen is then inserted into C-channel rails arranged in

a basket of a shale shaker. A second screen may then be

inserted subsequently, abutting the end of the first

screen. Removal of the screens after use is conducted

sequentially in a separate operation. An example of this

type of screen is disclosed in GB-A-I, 578 ,948 .



In many instances screen assemblies are positioned

sequentially on or within mounting structures of a

vibratory separator or shale shaker. For example, many

such apparatuses have spaced apart channels into which

screen assemblies are inserted one after the other and

from which they are removed sequentially one at a time.

Often positioning and removal of these screen assemblies

can be difficult, particularly positioning and removal of

those farthest away from an insertion end of the mounting

structure or fluid exit end of a support deck.

WO 03/013690 discloses a rigid crowned tray which

inserts into the C-channel rails of a vibratory

separator, such as the disclosed in GB-A-2, 176,424/5. The

crowned tray is provided with angled side portions. A

separate component comprising several layers of mesh

adhered together on a perforate plate having triangular

section side rails is arranged over the rigid crowned

tray with the triangular section side rails within the C-

channel rails . Upon inflation of the bladder in the C-

channel rails, the triangular section side rails

cooperate with the angled side portions of the rigid

crowned tray to fix the layers of mesh and perforate

plate over the rigid crowned tray.

A further example of a known rigid support is

disclosed in PCT Publication No. WO 01/76719 which

discloses, amongst other things, a flat panel like

portion having apertures therein and wing portions which

are folded to form a support structure, which may be made

from a single sheet of material . This rigid support has

been assigned the Trade Mark "UNIBODY" by the applicants.

The layers of mesh in the screens wears out

frequently and therefore needs to be easily replaceable.

Shale shakers are generally in the order of 5ft wide and

10ft long. A screen of dimensions 4ft wide by 10ft long

is difficult to handle, replace and transport. It is



known to use two, three, four or more screens in a single

shale shaker. A standard size of screen currently used is

of the order of 4ft by 3ft.

It has been found that, in use, solids pass between

adjacent screens and around the ends of screens. This is

unsatisfactory, as contamination of the recovered

drilling mud could cause damage to other processing

equipment and damage to the oil or gas well and well

tools and equipment.

An attempt at solving this problem is disclosed in

GB-A-2, 206,501, which discloses a tongue and groove

interface between adjacent frames of screens.

PCT Publication Number WO 01/97947 discloses in

Figures 5D improvements in a tongue and groove interface

by the addition of an amount of a releasably cooperating

fastener material (for example hook-loop material or

VELCRO - TM material) on an end of the tongue D5.

Additionally, seals may be provided on the top and/or

bottom surfaces of the groove.

PCT Publication Number WO 01/97947 also discloses a

"UNIBODY" rigid support structure disclosed in WO

01/76719, having a lip on one end and a lap on the other,

such that, in use, the lap of a first rigid support

structure fits under the lip of a second rigid support

structure. Either of the lip or lap or both may be

provided with a seal member.

PCT Publication Number WO 2004/069429 discloses a

method for manipulating screen assemblies in a vibratory

separator, the method comprising the steps of positioning

a first screen assembly in holding apparatus of a

vibratory separator, connecting a second screen assembly

to the first screen assembly and moving the first screen

assembly by manipulating the second screen assembly. PCT

Publication Number WO 2004/069429 also discloses a screen

assembly for a vibratory separator, the screen assembly



comprising screening material, a support for supporting

the screening material and interconnection apparatus on

the support for releasably connecting the screen assembly

to an adjacent screen assembly. The interconnection

apparatus having complimentary mating structures ,

releasable meshing, interconnecting, or interlocking

parts and/or apparatus that interconnects adjacent screen

assemblies on or within separator or shaker screen

mounting structure to facilitate their removal from the

mounting structure, so that removal of one of the screen

assemblies results in at least partly removing one or

more other interconnected screen assemblies from the

mounting structure . The interconnection apparatus

comprising at least one lip projecting out from the

support; at least one seal member on the at least one

lip; the at least one lip is two spaced-apart lips; the

two spaced-apart lips are of sufficient length that no

gap is present upon engagement of similar lips of a

similar adjacent screen assembly; the at least one lip

comprising a hook portion; the interconnection apparatus

comprises an amount of releasably cooperating fastener

material, the amount of releasably cooperating fastener

material sufficiently large to cover an interface between

the screen assembly and an adjacent screen assembly; the

releasably cooperating fastener material comprising a

hook and loop fastener; the interconnection apparatus

comprises at least one pin projecting from the support

for releasable receipt within a corresponding hole of an

adjacent screen assembly. Preferably, the pin may be in

the form of a plug; the screen assembly comprising

screening material, a support for supporting the

screening material characterised in that the support has

at least one opening for releasably receiving part of a



tool for moving the screen assembly.

PCT Publication Number WO 2004/035232 discloses an

apparatus comprising a vibratory separator and a screen

assembly, the apparatus comprising a seal for sealing

between said vibratory separator and said screen assembly

characterised in that said apparatus further comprises a

holder for removably holding said seal, wherein the seal

comprises a pull apparatus , such as a ring and

preferably, the seal is located in a channel and that the

seal is slideably removable from the channel.

In certain circumstances, such as when drilling

through porous rock formations, it is often desirable to

turn porous rock formations surrounding the borehole non-

porous . This is achieved by circulating Lost Circulation

Material through the drill pipe and back through the

annulus formed by the drill string and the borehole. Lost

Circulation Material generally comprises a fibrous

material. When recovering used drilling mud, it is

desirable to separate the fibrous Lost Circulation

Material from the drilling mud.

The present invention attempts to provide a seal

which will prevent solids from passing between adjacent

screens and passing between the end of a screen and a

fitting in the shale shaker into which it cooperates in

use.

The present invention also attempts to provide a

seal, which will last at least as long as the life of the

layers of mesh.

The present invention also attempts to provide a

seal, which inhibits solids falling into the receiver

where drilling mud is recovered during replacement of the

screen .

The present invention also attempts to retain

rigidity in the screen at its interface with another

screen or the end fitting arranged in the basket of the



_ nr _

shale shaker.

The present invention also provides a seal which is

easily replaceable during reconditioning of the screen.

It is important to achieve maximum screening area in

a given space and to obviate the need for mechanisms for

fixing screen assemblies to shakers which blind areas of

the screening material and which will decrease the screen

assembly's screening capacity.

The present invention also attempts to provide a

panel for a screen, which will increase the life of

layers of screening material arranged thereon.

There has long been a need, recognized by the

present inventors, for screen assemblies that are easily

positionable on or within and removable from mounting

structure within a separator or shaker. There has long

been a need for such screen assemblies which do not

require the individual removal of separate screen

assemblies one at a time and to enhance their stability

on or within mounting structure and/or to facilitate

their easy removal from such structure. To provide

correct foolproof positioning of screen assemblies in

vibratory separators or shale shakers with no undesirable

space between screen assemblies. To access seals, permit

the efficient inspection of seals and, if needed,

replacement and wherein screen assemblies need not be

removed and then reinstalled to inspect and/or replace

such seals.

In accordance with the present invention, there is

provided a screen assembly for a shale shaker, the screen

assembly comprising a screen support and at least one

layer of screening material the screen support

comprising a sealing surface having a plane and a seal

member arranged in a recess and standing proud of said



sealing surface wherein the seal can compress in said

recess to allow the sealing surface to abut an external

sealing surface. .

Preferably, the recess has a larger volume than the

portion of the seal arranged in the recess , such that the

seal can compress wholly within the recess .

Advantageously, the seal is hollow. Preferably, the seal

has a base and a curved part and has a length and has a

generally "D" shaped cross-section and is hollow along

its length. Preferably , the seal is: elastomeric; and

advantageously, resilient. Advantageously, the seal has a

rounded profile. Preferably, the seal can compress to be

in line with the plane formed by the sealing surface.

Advantageously, the seal can compress to be not in line

with the plane formed by the sealing surface. Preferably,

the recess is located in the sealing surface . In certain

aspect, at least a part of the connector is held loosely

in one or both of the first recess and the second recess

permitting freedom of movement of the first screen

assembly with respect to the second screen assembly.

The object is to make the gap between the screen

assemblies as small as possible, so that only very small

particles migrate therethrough. The seal thus does not

take up inhibit the adjacent screen assemblies from

abutting, whilst the seal seals any gap there may be due

to manufacturing tolerances or slight damage to the

screen assembly through handling and the like . If sealing

surfaces abut, a good seal can result. If the sealing

surface and external sealing surface are made of metal f a

metal to metal seal may result. Alternatively, with

plastic, moulded surfaces can approximate a planar

surface , which when abutting can seal well .

Advantageously, the screen support further comprises



a second recess. Preferably, cooperating fastener is

arranged in the second recess. Advantageously, the

cooperating fastener stands proud of said recess.

Preferably, the cooperating fastener material is VELCRO

(Trademark) material, or 3M DUAL LOCK (Trademark)

material or an "RCM material" which includes, but is not

limited to snap-together stemmed re-closable fastener

material, e.g., but not limited to 3M DUAL LOCK

(Trademark) Re-closable Fasteners and fasteners and

fastener material disclosed in U.S. Patents 5,077,870 and

in the references cited therein and in U.S. Applications

Ser. No. 09/758,764 filed Jan. 11, 2001; 10/321,996 filed

Dec. 17, 2002; 10/053,928 filed Jan. 24, 2002; 10/745 ,002

filed Dec. 23, 2003; 10/689,111 filed Oct. 20, 2003; and

09/908, 092 filed JuI. 18. 2001 - all of said patent and

said applications incorporated herein fully for all

purposes .

Preferably, the screen assembly has a width, the

cooperating fastener material extends substantially the

entire width of the screen assembly.

Advantageously, the sealing surface is made from

metal. Preferably, the metal surface, when sealing up

against another metal surface provides a metal to metal

seal. Advantageously, the seal has a curved portion

having a proximal and distal ends, the proximal end

attached to the screen support and distal end free to

move. Preferably, the screen assembly has a width, the

seal extending substantially the entire width of the

screen assembly. Advantageously, the screen support has a

finger recess for receiving a finger, the bottom of the

finger recess forming the sealing surface.

Preferably, the screen assembly further comprises

one, two, three or more projections formed integrally



thereof or permanently secured thereto with a part for

installation in an adjacent screen assembly to releasably

connect the two screen assemblies together.

The present invention also provides a method of

sealing between a screen assembly and an external sealing

surface, the screen assembly comprising a screen support

and at least one layer of screening material, the screen

support comprising a sealing surface forming a plane and

a seal member arranged to stand proud of said plane

wherein the method comprises the step of offering the

screen assembly up to the external sealing surface

whereupon the seal compresses into the recess to allow

the sealing surface of the screen assembly to abut the

external sealing surface. Preferably, the external

sealing surface is part of a screen support of an

abutting screen assembly. Advantageously, ein the

external sealing surface forms part of a shale shaker.

The present invention also provides a shale shaker

having a screen assembly mounting structure comprising a

channel structure, including but not limited to, "C" or

"U" channel mounts. In other aspects, screens are

positioned on a support deck and appropriate

connector (s) , holding, or wedging structure or devices

are use to releasably hold screen assemblies together.

In certain embodiments adjacent screen assemblies

are provided with releasable meshing, interconnecting, or

interlocking parts so that removal of one of the screen

assemblies results in the removal of one or more other

interconnected screen assemblies from the mounting

structure



Por a better understanding of the present invention,

reference will now be made, by way of example, to the

accompanying drawings, in which:

Figure IA is a top view of interconnectible screen

assemblies in accordance with the present invention;

Figure IB is a side view of the screen assemblies of

Figure IA

Figure 1C is a side view that shows the screen

assemblies of Figure IA connected together;

Figure ID is a cross-section view showing a screen

assembly as in Figure IA abutting a separator or shaker;

Figure IE is a top view of interconnectible screen

assemblies in accordance with the present invention;

Figure IF is a side view of the screen assemblies of

Figure IB;

Figure 2A is a side view of interconnectible screen

assemblies in accordance with the present invention;

Figure 2B is a side view that shows the screen

assemblies of Figure 2A connected together;

Figure 2C is a cross-section view showing a screen

assembly as in Figure 2A abutting a separator or shaker;

Figure 3A is a top view of interconnected screen

assemblies in accordance with the present invention;

Figure 3B is a cross-section view along line 3B-3B

of Figure 3A;

Figure 3C is a cross-section view showing a screen

assembly as in Figure 3A abutting a separator or shaker;

Figure 4A is a side cross-section view of a screen

assembly in accordance with the present invention

abutting a separator shaker;

Figure 4B is a side view of the screen assembly and

shaker of Figure A with the seal not yet compressed;

Figure 5A is a side view of interconnected screen



assemblies in accordance with the present invention;

Figure 5B is a cross-section view showing a screen

assembly as in Figure 5A abutting a separator or shaker;

Figure 5C is a side view that shows the screen

assembly of Figure 5B with its seal not compressed;

Figure 6A is a side view in cross-section of

interconnected screen assemblies in accordance with the

present invention;

Figure 6B is a side view in cross -section of a seal

as in the screen assembly of Figure 6A showing the seal

not compressed;

Figure 6C is a cross-section view showing a screen

assembly as in Figure 6A abutting a separator or shaker;

Figure 7 is a top view of interconnectible screen

assemblies in accordance with the present invention;

Figure 8A is a top view of interconnected screen

assemblies {shown partially) in accordance with the

present invention;

Figure 8B is a top view that shows the screen

assemblies of Figure 8A separated;

Figure 8C is a cross-section view along line 35C-35C

of Figure 8A;

Figure 8D is a top view of a screen assembly (shown

partially) in accordance with the present invention;

Figure 9A is a top view of interconnected screen

assemblies (shown partially) in accordance with the

present invention;

Figure 9B is an end view of one of the screen

assemblies (shown partially) of Figure 9A;

Figure 9C is a top view of a screen assembly (shown

partially) in accordance with the present invention;

Figure 9D is a top view of the connectors shown

Figure 9A;



Figure 1OA is an end view of a screen assembly

(shown partially) in accordance with the present

invention;

Figure 1OB is a top view of a screen assembly (shown

partially) in accordance with the present invention;

Figure 1OC is a top view of a connector for

connecting two screen assemblies in accordance with the

present invention as in Figure 1OA;

Figure llA is a top view of interconnected screen

assemblies (shown partially) in accordance with the

present invention;

Figure H B is an end view of one of the screen

assemblies of Figure HA;

Figure llC is a cross-section view along line 38C-

38C of Figure HA;

Figure H D is a top view of a connector connecting

the two screen assemblies of Figure HA;

Figure H E is a top view of a connector connecting

the two screen assemblies of Figure HA; and

Figure H F is a top view of interconnected screen

assemblies {shown partially) in accordance with the

present invention.

Figures IA to IF illustrate various screens, seals,

and fasteners for connecting screens in accordance with

the present invention. It is to be understood that any

fastener material piece (singly, two, three, four or

more) disclosed in these figures can be used on any

screen or screens for vibratory separators and shale

shakers and on any screen or screens disclosed herein

(with or without any seal disclosed herein) . Similarly

it is to be understood that any seal disclosed in these

figures can be used on any screen or screens for a

vibratory separator or shale shaker and on any screen or



screens disclosed herein (with or without any material

piece or fastener disclosed herein) . It is to be

understood that any screen or screen assembly disclosed

in Figures IA - H F can have any known screen mesh or

screening material layer or layers with multiple layers

connected together in any known manner, including but not

limited to, any screening material, mesh, layer or layers

referred to herein; and that any known screen support

and/or side mounting structure may be used with such

screens .

Figures IA, IB, and 1C show a first screen assembly

400 connectible to a second screen assembly 402. The

screen assembly 400 has a seal recess 404 in a sealing

surface and a seal 406 located therein for sealingly

abutting part of the screen assembly 402. In one aspect

the recess 404 and the seal 406 are sized so that when

the screen assembly 400 abuts the screen assembly 402,

there is, as shown in Figure 1C, no space between the two

screen assemblies while the seals 406 sealingly contact

the screen assembly 402. The screen assembly 400 has

screen mesh MA thereon and the screen assembly 402 has

the screen mesh MB thereon. A portion above and partly

defining the seal recess 408 of the end face of the

screen assembly 400 extends further than the plane of the

end a portion below and partly defining the seal recess

208 of the end face of screen assembly 400. Any screen or

screen assembly in Figures IA - H F may have such a mesh

MA. or MB. The mesh MA, the mesh MB can be any known mesh

or screening material, or any known layers of screening

material, connected together or not. The screen 402 can,

optionally, abut a part 401 of a separator or shaker.

The seal 406 may be solids. As shown, it is hollow along

its length .



It is within the scope of this invention to use one,

two, three, four or more recess-seal combinations (any

disclosed herein) on a screen assembly (any disclosed

herein) and the recess and seal can be of any desired

dimensions; in one aspect the seal (any disclosed herein)

when in place in a recess (any disclosed herein) and

abutting an adjacent screen assembly is about 10mm (3/8"

inches) in height (as viewed in Figure IB) .

In one aspect the top edge 408 of the recess 404 is

as close to a top 412 of the screen assembly 400 as

possible (as may be in any screen or screen assembly

disclosed herein) to enhance the sealing effect and to

minimize any leakage path between the screen assemblies .

In certain particular aspects, this distance is about 3mm

to 6mm (1/8 to 1/4 inches) . As is true of any seal

herein, the seal 406 may extend along substantially all

of the length of the end of the screen assembly 400.

The screen assembly 400 has a piece or pieces 414 of

releasably-cooperating material (e.g. lockable stem

material or hook-and-loop fastener material, henceforth

"RCM" material) positioned in corresponding recesses 416.

Mating pieces 418 of RCM material are secured to the

screen assembly 402. It is within the scope of the

present invention to use one, two, three, four or more

combinations of RCM material on adjacent screen

assemblies . The piece or pieces of RCM material (as is

true for any disclosed herein) may be of any desired size

and shape, but are of sufficient size that when two

adjacent screen assemblies are releasably connected

therewith, moving or pulling on one of the screen

assemblies results in moving or pulling of the other

screen assembly along with the screen assembly being

pulled.



In one aspect the recesses 416 are sized (as may be

any recess disclosed herein) so that when the pieces of

RCM material are interconnected, all or substantially all

of the material is within the recess (e.g. as shown in

Figure 1C) so that the adjacent screen assemblies can

abut each other with no or minimal space therebetween;

i.e., so that the RCM material does not interfere with

sealing contact or with screen assembly abutment.

As may be for any screen or screen assembly in

accordance with the present invention, RCM material may

be located above or below a seal or both above and below

a seal. Similarly, a seal can be used below RCM

material .

Figure ID shows a screen assembly 400 with an end

adjacent part of a vibratory separator or shaker 410.

The seal 406 sealingly abuts part of the separator or

shaker 410. In one aspect the separator or shaker 410

has a seal 422 which the seal 406 abuts. In one aspect

the seal 422 is a VITON (Trademark) material seal. It is

within the scope of the present invention for the seal

406 and the screen assembly 400 (as is true for any seal

and any screen assembly in accordance with the present

invention) to be used with a separator or shaker 410 as

shown or with any known separator or shaker which uses

any screen or any screen assembly disclosed or referred

to herein. In the situation shown in Figure ID, the RCM

material 414 and the recess 416 are optional. In the

screen assembly 400 (as is true of any screen assembly in

accordance with the present invention) either the seal

406 (and recess 404) or the RCM material 414 (and recess

416) can be omitted. Optionally, the seal 422 is

deleted.

Figure IE shows a screen assembly 400a, like the



screen assembly 400, but with a single amount of RCM

material 417 and a screen assembly 402a like the screen

assembly 402, but with a single amount of RCM material

419 corresponding in length to and for engaging the

material 417 . Recesses like these described herein may

be used for the material 417, 419 and, optionally, the

other ends of the screen assemblies may also have RCM

material ("RCM") so that any two ends of the screen

assemblies may be connected end to end.

Figures 2 A to 2 C illustrate screen assemblies in

accordance with the present invention which have a lower

projecting portion with an amount of RCM material for

connecting to an adjacent screen assembly. As shown in

Figures 2A and 2B a first screen assembly 420 is used

with a second screen assembly 422 . The screen assembly

420 has a projecting part 424 which projects under an

upper part 426 of the screen assembly 422. A seal 406

(as described above) in a recess 404 (as described above

for the screen assembly 400) sealingly abuts part of the

screen assembly 422.

The screen assembly 420 has an amount 428 of RCM

material in a recess 429 and the screen assembly 422 has

a corresponding amount 423 of RCM material for releasably

mating with the material 429. Optionally, as with the

screen assembly 400, one, two, three or more combinations

of corresponding amounts of RCM material may be used with

the screen assemblies 420, 422.

Figure 2C shows the screen assembly 420 used with a

separator or shaker 410 (like the shaker 410, Figure ID) .

Figures 3A and 3B show two interconnected screen

assemblies 430 and 32 . Pins 434 of the screen assembly

432 are received in and held releasably in corresponding

recesses 436 in a projecting portion 438 of the screen



assembly 430. A seal 406 in a recess 404 (as described

above) sealingly abuts a portion of the screen assembly

432 . Pulling or moving either screen pulls or moves the

other screen. Optionally, only one pin 434 and one

recess 436 are used; e.g. centrally located; or three,

four or more such pins and recesses are used.

Figure 3C shows the screen assembly 430 abutting

part of a separator or shaker 410 (as described above) .

Optionally, the seal 422 is deleted (as can be done with

any shaker 410 herein) and the void left by it is either

filled in with any desirable material or the separator or

shaker is made with no such void space.

Figure 4A illustrates a screen assembly 440 with a

seal 446 in a dovetail shaped recess 444. The screen

assembly 440 may abut an adjacent screen or, as shown,

may abut part of a separator or shaker 410 (as described

above) . Figure 4B shows the seal 446 expanded and not

yet compressed against the shaker 410. Mesh 447 (like

any mesh disclosed or referred to herein, e.g. mesh M MA

or MB) is on top of the screen assembly 440. As may be

the case with any seal herein, the seal 446 may be held

in its recess by a friction fit and/or with any suitable

glue or adhesive, e.g. but not limited to cyanoacrylic

glue. Any seal disclosed herein may be positioned in a

dovetail recess as shown in Figure 4A.

Figure 5A shows two interconnected screen assemblies

550 and 552. The screen assembly 552 has a lip,

shoulder, part, ledge or rim 551 which has a downwardly

projecting finger 553 which has an end that is received

in and held releasably in a recess 554 formed in a

projection 555 of the screen assembly 550.

A seal 560 has a portion 562 received in and held in

a recess 556 in the projection 555 of the screen assembly



550. The abutment of the finger 553 against the bottom

of the recess 554 prevents a top surface 557 of the

projection 555 from contacting a bottom surface of the

lip 551 so that a space is provided therebetween for a

portion 564 of the seal 560. The seal 560 seals an

interface between the two screen assemblies 550, 552.

The seal 560 (as may be any seal herein) may be solid;

but as shown it is hollow along its length.

Figure 5B shows a screen assembly 550 abutting part

of a separator or shaker 410 (as described above) with

the seal 560 sealingly contacting the separator or shaker

410. Optionally a top part 559 of the screen assembly

550 may abut the separator or shaker 410 (e.g. as the

screen assembly 550 abuts the screen assembly 551 in

Figure 5A) . Optionally, the seal 560 is deleted.

Figure 6A shows two releasably interconnectible

screen assemblies 570 and 572 each with screen mesh M

(like any mesh disclosed herein) . A seal 574 (see Figure

6B) in a recess 576 is located for sealingly contacting

the screen assembly 572. Optionally, any seal disclosed

herein may be used instead of the seal 574. Amounts 571,

573 of RCM material in corresponding recesses 575, 577,

respectively, are releasably connectible to corresponding

amounts 578, 579, respectively, of RCM material secured,

respectively, to the screen assembly 572 . Any seal or

amount of RCM material in any screen assembly in

accordance with the present invention may be secured in

place with any suitable adhesive, screw, bolt, rivet,

and/or fastener. A curved part 574b of the seal 574 has

one free end and one end connected to a seal part 574a so

that the curved part can move with respect to the part

574a. Thus when the screen assembly 570 is moved against

the screen assembly 572, the curved part 574b can



sealingly contact the screen assembly 572 and the two

screen assemblies can still move into contact with each

other .

Figure 6C shows the screen assembly 570 for use with

a separator or shaker 410 (as described above) .

It is within the scope of the present invention for

a seal on a screen assembly (any seal disclosed herein)

to be of such dimensions that it contacts and seals

against only a seal (e.g. such as the seal 422 of a

separator or shaker); or, e.g. as shown in Figures 28D,

29C, 3OC, and 33C, the seal on the screen assembly can be

of such dimensions that it seals against both a seal and

a structural part (e.g. the part 410a, Figure ID) of a

separator or shaker. Two, three, four or more seals (any

seal in accordance with the present invention) ,

vertically spaced apart, may be used with any screen

assembly herein.

Figure 7 shows two interconnectible screen

assemblies 580 and 582 each of which has one, two, three,

four or more magnets 583 - 586 {two shown on each screen

assembly) . A magnet or magnets of sufficient strength

are used so that moving or pulling of a screen assembly

magnetically releasably attached to an adjacent screen

assembly (to magnets on the adjacent screen assembly or

to metal on the adjacent screen assembly) results in

moving or pulling of the adjacent screen assembly.

In certain aspects , with any screen assembly in

accordance with the present invention whi ch has a seal

which can abut a separator or shaker, no seal (e.g. as

the seal 422, Figure ID) is used on the separator or

shaker and the area occupied by the seal is any desirable

material or simply an integral part of the metal

structure of the separator or shaker .



Figures 8A - 8D show two screen assemblies 590 and

592 releasably interconnected by a connector 594 which is

releasably received in and held in recesses 596, 598 in

ends 591, 599, respectively of the screen assemblies 590,

592, respectively. Such a recess may be provided at both

ends of a screen assembly. The connector 594 has a base

594a and two ends 594b and 594c. The ends 594b and 594c

have a dimension larger than the width of the base 594a

so that, with the connector 594 inserted into the

recesses 596, 598, pulling on one of the screen

assemblies 590, 592 results in moving of the other screen

assembly .

The connector 594 may be sized (as may be the case

for any connector disclosed herein for screen assemblies

in accordance with the present invention) so that a

portion of it projects above the screen assemblies 590,

592; or, as shown in Figures 8A and 8C, it may be sized

(as may be the case for any connector disclosed herein

for screen assemblies in accordance with the present

invention) so its top surface is flush with the top

surfaces of the screen assemblies. The screen assemblies

590, 592 have a mesh MH thereacross (like any mesh or

meshes disclosed herein) .

Optionally, a projecting part 595, like part of the

connector 594, is formed integrally of a screen assembly

597 in accordance with the present invention, which is

like the screen assemblies 590, 592, but with a recess

for a connector at the end with the part 595. The

opposite end of the screen assembly 597 (not shown) may

have a recess like the recess 596.

The connector 594 may be held within the recesses

596, 598 with a friction fit and/or with a suitable

adhesive or glue. Optionally, each screen assembly end



is provided with multiple (two, three, or more) recesses

and multiple corresponding connectors are used (as may be

the case with any connector-recess combination for any

screen assembly in accordance with the present

invention) . Optionally, the connector 594 is somewhat

loose within the recesses 596, 598 (the recesses are

sufficiently large to achieve this looseness, but not so

large that the connector is easily dislodged) to permit

some limited freedom of movement of one screen assembly

with respect to the other. The connector 594 (as may be

any connector disclosed herein) may be made of plastic,

metal, fiberglass, wood, steel, stainless steel, PTFE, or

composite material .

Figures 9A and 9B show screen assemblies 600 and 602

in accordance with the present invention each of which

has holes 605 in an end thereof into which are releasably

inserted connectors 604. Connectors 604, made e.g. of

suitable plastic or PTFE, have lips 606 which are

sufficiently compressible that the connector lips can be

pushed through the holes 605 in each screen assembly and

the lips are sufficiently strong that pulling on one

screen assembly results in the movement of the other

screen assembly rather than the removal of the connector

604 from the adjacent screen assembly's holes by the

screen assembly being pulled. Optionally, only one

connector-holes combination is used.

Optionally, as shown in Figure 9C parts of

connectors 607 with a lip 607a are formed integrally of

an end of a screen assembly 608 . Any desired mesh or

meshes (not shown) may be used with the screen assemblies

600, 602. The connectors 604 and 607 may be generally

cylindrical with bulbous ends 601 , 699 respectively; they

may have a square cross-section; or they may have any



suitably shaped cross-section.

Figure 1OB illustrates a screen assembly 610 in

accordance with the present invention which may have any

mesh or meshes (not shown) disclosed herein. Projections

612 projecting from the end 614 of the screen assembly

612, like bolt ends or nail ends, are sized so that ends

616 are insertable into holes 618 of an adjacent screen

assembly 619. The screen assemblies are then moved

together. Then stems 613 of the projections 612 are

moved sideways into slots 615 which communicate with the

holes 618 (to the left in Figure 10A) to releasably

connect the screen assembly 612 to the screen assembly

619. Pulling on one of the screen assemblies results in

movement of the other screen assembly. Moving the screen

assembly 610 the other way (to the right in Figure 10A)

results in exposure of the ends 616 in the holes 618

permitting separation of the two screen assemblies .

Optionally, only one projection-hole-slot combination is

used. The length of the projections 612 can be such that

the projections 612 hold the screen assemblies tightly

together or such that the projections 612 do not hold the

screen assemblies tightly together.

Optionally, adjacent screen assemblies have one,

two, three, or more holes 618, slots 615 and separate

connectors 617 are used which are releasably insertable

into holes on adjacent screen assemblies and selectively

movable into and out of the slots 615 .

Figures H A - H D show screen assemblies 620 and 622

in accordance with the present invention each of which

has mesh MS which is like any mesh disclosed herein. In

one aspect as shown in Figures 38B and 38C the mesh MS

includes (as may be the case with any mesh of any screen

assembly herein) two layers of mesh 631, 632 with the



mesh layer 632 on top of the mesh layer 631.

Each screen assembly 620, 622 has a recess 624 which

is sized for receipt therein of part of a removable

connector 640. With the connector 640 installed in both

adjacent recesses 624, pulling on one of the screen

assemblies results in movement of the other screen

assembly. The recesses 624 can be sized and the

connector 640 can be sized so that the connector 640 is

tightly held around its lateral surfaces within the

recesses 624 (as may be the case with any connector-

recess or connector-hole structure herein) or the

recesses 624 can be sized and the connector 640 can be

sized so that the connector 640 holds the screen

assemblies 620, 622 tightly together end-to-end (as may

be the case, with any connector-recess or connector-hole

structure herein) ; but, as shown in Figures 38A - 38D, in

accordance with the present invention the connector 640

is sized and the recesses 624 are sized so that the

connector 640 is positioned loosely within the recesses

624 permitting limited freedom of movement of the screen

620 with respect to the screen 622 when the connector 640

is installed within the recesses 624 . This limited

freedom of movement (which can be provided with other

screen assemblies in accordance with the present

invention as described above) facilitates insertion of

the connector 640; inhibits undesirable bending or

deformation of the screen assemblies during movement; and

facilitates removal of the connector from the recesses .

Such freedom of movement in accordance with the present

invention may be effected with both recesses and all

parts thereof sized to provide a loose fit with a

connector; or, in accordance with the present invention,

only a part of one recess or all of one recess may be



sized to achieve the desired looseness and degree of

freedom of movement of one screen assembly with respect

to the other .

The connector 640 has a stem 642 part of which

resides in corresponding parts 626 of the recesses 624

and enlarged ends €44 which reside in corresponding parts

628 of the recesses 624.

Optionally, a screen assembly in accordance with the

present invention may have two, three, or more of the

connector-640-recess-624 structures (two shown in the

screen assemblies 621, 623 of Figure HF) .

It is to be understood that any screen assembly

shown partially in the drawing figures extends to a

second end (not shown) like the first end with similar

recesses and/or projections; that mesh or meshes cover

substantially all of the top of the screen assembly; and

that screen assemblies shown with an end having

projection (s) have another end without such projection (s)

and either with a recess or recesses or with no recesses.

By providing screen assemblies with projection (s) at one

end and a recess or recesses at the opposite end, any two

such screen assemblies can be used end-to-end; or by

providing one screen assembly with projection (s) and one

screen assembly with a recess or recesses in both ends

such end-to-end use is possible.

Any releasably cooperating material and/or recess or

recesses disclosed herein may be used with the screen

assemblies of Figures 3A, 4A, 5A, 6A, 7 , 8A, 8D, 9A, 1OA,

1OB, HA, 11D, and/or HF.

The present invention, therefore, provides in some,

but not in necessarily all , embodiments a method for

manipulating a first screen assembly and a second screen

assembly with respect to a screen assembly holding



apparatus of a vibratory separator into or onto which the

screen assemblies are mountable, the method including:

positioning at least a portion of a first screen assembly

with respect to screen assembly holding apparatus of a

vibratory separator; connecting a second screen assembly

to the first screen assembly with releasably cooperating

material on each screen assembly; and moving the first

screen assembly and the second screen assembly together

with respect to the screen assembly holding apparatus ,

the screen assemblies held together while moving by

engagement of the releasably cooperating material on one

screen assembly with the releasably cooperating material

on the other screen assembly. Such a method may have one

or some, in any possible combination, of the following:

wherein first and second screen assemblies are insertable

into the screen assembly holding apparatus and the method

further including moving the first screen assembly to

insert the first screen assembly and the second screen

assembly into the screen assembly holding apparatus;

moving the first screen assembly to remove both the first

screen assembly and the second screen assembly from the

screen assembly holding apparatus; wherein the first

screen assembly includes a seal, the method further

including moving the first screen assembly so that the

seal sealingly contacts the second screen assembly;

wherein the seal has a base and a curved part and has a

length and has a generally "D" shaped cross-section and

is hollow along its length, the seal's base is disposed

in a recess in the first screen assembly, the method

further including moving the first screen assembly

against the second screen assembly so the curved part of

the seal sealingly contacts the second screen assembly;

wherein the first screen assembly has a lip projecting



therefrom, a lip recess in the lip, the seal is generally

"T" shaped with a body with a generally straight base and

a generally straight cross member, the body having a

length, the body hollow along its length, part of the

generally straight base located within the lip recess,

the second screen assembly having a seal surface, the

method including moving the first screen assembly against

the second screen assembly so that the generally straight

cross member of the seal sealingly contacts the seal

surface of the second screen assembly; wherein the second

screen assembly has a finger projecting downwardly

therefrom and the first screen assembly has a finger

recess for receiving the finger, the method further

including inserting the finger into the finger recess;

wherein the seal has a base, and a curved portion with a

first end and a second end, the first end connected to

the base, the second end spaced-apart from and not

connected to the base, the method further including

moving the first screen assembly against the second

screen assembly so that the curved portion of the seal

sealingly contacts the second screen assembly and, in

doing so, the curved portion moves toward the base;

wherein the first screen assembly has a seal recess and a

portion of the seal resides in the seal recess; wherein

the first screen assembly has a first recess and the

releasably cooperating material includes a first piece of

releasably cooperating material with part thereof held

within the first recess and a second piece of releasably

cooperating material on the second screen assembly

located for engaging the first piece of releasably

cooperating material, the method further including moving

the first screen assembly against the second screen

assembly to engage the first piece of releasably



cooperating material with the second piece of releasably

cooperating material so that the first recess

accommodates the two pieces of releasably cooperating

material thereby permitting the first screen assembly to

contactingly abut the second screen assembly; wherein the

first screen assembly has a first inclined end portion,

the second screen assembly has a second inclined portion

corresponding in inclination to an inclination of the

first inclined portion, a first piece of releasably

cooperating material on the first inclined portion, a

second piece of releasably cooperating material on the

second inclined portion, the method further including

moving the first screen assembly against the second

screen assembly so that the first piece of releasably

cooperating material engages the second piece of

releasably cooperating material to releasably connect the

two screen assemblies together; wherein the first

inclined end portion has a first recess and a portion of

the first piece of releasably cooperating material is

secured in the recess , the method further including

moving the first screen assembly against the second

screen assembly to engage the first piece of releasably

cooperating material with the second piece of releasably

cooperating material so that the first recess

accommodates the two pieces of releasably cooperating

material thereby permitting the first screen assembly to

contactingly abut the second screen assembly; wherein the

vibratory separator is a shale shaker for processing

drilling fluid with solids entrained therein; wherein the

first screen assembly has a first recess in an end

thereof, the second screen assembly has a second recess

in an end thereof, and a connector is releasably

disposable with a first portion thereof in the first



recess and a second portion thereof in the second recess,

the method further including inserting the first portion

of the connector into the first recess and the second

portion of the connector into the second recess; and/or

wherein at least a part of the connector is held loosely

in one or both of the first recess and the second recess

permitting freedom of movement of the first screen

assembly with respect to the second screen assembly.

The present invention, therefore, provides in some,

but not in necessarily all, embodiments a method for

manipulating a first screen assembly and a second screen

assembly with respect to a screen assembly holding

apparatus of a vibratory separator into or onto which the

screen assemblies are mountable, the method including:

positioning at least a portion of a first screen assembly

with respect to screen assembly holding apparatus of a

vibratory separator; connecting a second screen assembly

to the first screen assembly with releasably cooperating

material on each screen assembly; moving the first screen

assembly and the second screen assembly together with

respect to the screen assembly holding apparatus; wherein

the first screen assembly has a first recess and the

releasably cooperating material includes a first piece of

releasably cooperating material with part thereof held

within the first recess and a second piece of releasably

cooperating material on the second screen assembly

located for engaging the first piece of releasably

cooperating material, the method further including moving

the first screen assembly against the second screen

assembly to engage the first piece of releasably

cooperating material with the second piece of releasably

cooperating material so that the first recess

accommodates the two pieces of releasably cooperating



material thereby permitting the first screen assembly to

contactingly abut the second screen assembly, and wherein

the vibratory separator is a shale shaker for processing

drilling fluid with solids entrained therein.

The present invention, therefore, provides in some,

but not in necessarily all, embodiments a method for

manipulating a first screen assembly and a second screen

assembly with respect to a screen assembly holding

apparatus of a vibratory separator into or onto which the

screen assemblies are moυntable, the method including

positioning at least a portion of a first screen assembly

with respect to screen assembly holding apparatus of a

vibratory separator, the first screen assembly having a

first recess and the second screen assembly having a

second recess, connecting a second screen assembly to the

first screen assembly with a connector, the connector

having a first portion in the first recess and a second

portion in the second recess, and moving the first screen

assembly and the second screen assembly together with

respect to the screen assembly holding apparatus; and

such a method wherein at least a part of the connector is

held loosely in one or both of the first recess and the

second recess permitting freedom of movement of the first

screen assembly with respect to the second screen

assembly.

The present invention, therefore, provides in some,

but not in necessarily all, embodiments a pair of

connected screen assemblies for use with a vibratory

separator, the pair including a first screen assembly, a

second screen assembly, the first screen assembly having

a first amount of releasably cooperating material secured

thereon, the second screen assembly having a second

amount of releasably cooperating material secured



thereon, and the first amount of releasably cooperating

material sufficiently engaging the second amount of

releasably cooperating material so that pulling on one of

the first or second screen assemblies correspondingly

moves the other screen assembly.

The present invention, therefore, provides in some,

but not in necessarily all, embodiments a pair of

connected screen assemblies for use with a vibratory

separator, the pair including a first screen assembly, a

second screen assembly, the first screen assembly having

a first recess, the second screen assembly having a

second recess, a connector with a first portion in the

first recess and a second portion in the second recess,

and the connector releasably connecting the two screen

assemblies so that pulling on one of the first or second

screen assemblies correspondingly moves the other screen

assembly.

For the purposes of any S application derived from

this PCT application, this is a continuation- in-part of

U.S. Patent Applications Serial Nos.: 11/301,349 filed

12/12/2005; 10/359,733 filed 2/4/2003; and 10/429,290

filed 05/01/2003 - from all of which the present

invention claims priority under the Patent Laws and all

of which are incorporated fully herein for all purposes.



CLAIMS :

1 . A screen assembly for a shale shaker, the screen

assembly comprising a screen support and at least one

layer of screening material, the screen support

comprising a sealing surface having a plane and a seal

member arranged in a recess and standing proud of said

sealing surface wherein the seal can compress in said

recess to allow the sealing surface to abut an external

sealing surface.

2 . A screen assembly as claimed in Claim 1 , wherein the

recess has a larger volume than the portion of the seal

arranged in the recess, such that the seal can compress

wholly within the recess .

3 . A screen assembly as claimed in Claim 1 or 2 ,

wherein the seal is hollow.

4. A screen assembly as claimed in Claim 1 , 2 or 3 ,

wherein the seal is elastomeric .

5 . A screen assembly as claimed in any one of Claims 1

to 4 , herein the seal is resilient.

6 . A screen assembly as claimed in any one of Claims 1

to 5 , wherein the seal has a rounded profile

7 . A screen assembly as claimed in any one of Claims 1

to 6 wherein the seal can compress to be in line with

the plane formed by the sealing surface .

8. A screen assembly as claimed in any one of Claims 1

to 7, wherein the seal can compress to be not in line

with the plane formed by the sealing surface .

9. A screen assembly as claimed in any one of Claims 1

to 8 , wherein the recess is located in the sealing

surface .

10. A screen assembly as claimed in any one of Claims 1

to 9 , wherein the screen support further comprises a

second recess.



11. A screen assembly as claimed in Claim 10, wherein

a cooperating fastener is arranged in the second recess .

12. A screen assembly as claimed in Claim 11, wherein

the cooperating fastener stands proud of said recess.

13. A screen assembly as claimed in any one of Claims 1

to 12 f wherein said sealing surface is made from metal.

14. A screen assembly as claimed in any one of Claims 1

to 13, wherein the seal has a curved portion having a

proximal and distal ends, the proximal end attached to

the screen support and distal end free to move.

15. A screen assembly as claimed in any one of Claims 1

to 14, wherein the screen assembly has a width, the seal

extending substantially the entire width of the screen

assembly.

16. A screen assembly as claimed in any one of Claims 1

to 15 , wherein the screen support has a finger recess for

receiving a finger, the bottom of the finger recess

forming the sealing surface.

17 . A screen assembly as claimed in any one of Claims 1

to 16, further comprising one, two, three or more

projections formed integrally thereof or permanently

secured thereto with a part for installation in an

adjacent screen assembly to releasably connect the two

screen assemblies together.

18. A method of sealing between a screen assembly and an

external sealing surface in a shale shaker, the screen

assembly comprising a screen support and at least one

layer of screening material, the screen support

comprising a sealing surface forming a plane and a seal

member arranged to stand proud of said plane wherein the

method comprises the step of offering the screen assembly

up to the external sealing surface whereupon the seal

compresses into the recess to allow the sealing surface



of the screen assembly to abut the external sealing

surface .

19. A method in accordance with Claim 18, wherein the

external sealing surface is part of a screen support of

an abutting screen assembly.

20 . A method in accordance with Claim 18 , wherein the

external sealing surface forms part of a shale shaker.
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