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Apparatus for clamping filter means to a frame, particularly for filtering particles from drilling fluid recovered from oil wells. The
apparatus has means to clamp the filter to a frame, and tensioning means such as a hose which expands to press the filter or a portion
thereof into a groove adapted to receive the hose.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Amenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Buigaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cdee d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Bstonia

ES
FI

KR
KZ
LC
LY

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
TD
TG
TJ)
™
TR
TT
UA
UG
us
uz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




W O 3 A U W w N

NN RN R NN e B P b e s e
N b W= O W o N WL & WN O

WO 97/47404 PCT/GB97/01607

A u t i ] ea a e.

This invention relates to improvements to filter
screens, typically those used in the oil industry to
filter particles from drilling fluid.

It is generally known that woven screens of single,
double or triple meshes can be mounted within vibratory
units by means of fixing hooks and/or bolts to tension
the screens over cambered support frames. The frames
with the screen(s) attached thereto are located on
cradles disposed within a basket of the vibratory
apparatus. Also, single, double or triple meshes which
are pretensioned can be fixed to four-sided frames
which are attached, by any suitable means, within a
vibratory unit. In both instances the screens must be
slid into and out of the vibratory unit'’s basket. It
is essential to remove the screens periodically for
servicing and replacement, and the efficiency and
simplicity of the clamping and tensioning is important

in minimizing down times.

Frames formed of an inflatable material are also known
to clamp and apply tension to the screen. However,
this has the disadvantage that the tensioning and
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clamping forces are often incompatible. The
incompatibility can be increased in screens of double,
or triple meshes and/or of differing mesh
specifications and/or material dimensions), and
excessive wear can result. Further disadvantages with
frame-tensioned screens include weight, cost and size,
and the premature failure of an existing pneumatic
frame-clamping system requires the replacement of both
the screen and the clamping system. Further, there is
no universal screen available that can readily be
adapted or fitted to the various models of vibratory

unit.

According to the present invention there is provided
apparatus for attaching filter means to a frame, the
apparatus comprising a bladder member adapted to change
the conformation of its cross-section upon ingress of
fluid into the bladder member, and a groove adapted to
receive the bladder member, wherein a conformational
change in the bladder member moves the filter means
into the groove, thereby securing the filter means to

the frame.

The groove may be disposed on the frame or on the

apparatus.

The conformational change of the bladder member
preferably tensions the filter means in addition to
securing it to the frame. The apparatus or the frame
may be provided with additional clamping means to clamp

the filter means to the frame.

The clamping means may likewise be disposed on the

frame or on the apparatus.

The filter means may comprise one or more layers of
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filter material, not all of which need be tensioned by

the tensioning means.

Preferably, the apparatus is configured such that at
least part of the filter means is disposed between the
bladder member and the groove, and change in the
conformation of the bladder member forces the filter
means into the groove thereby tensioning at least said
part of the filter means.

The bladder member may be provided by any member which
may change conformation upon ingress of fluid into it,
for example, to adopt a conformation having a generally
circular cross-section. Bladder members having
resilient and non-resilient walls are within the scope
of the invention. The bladder member may be closed or
open ended, for example a conduit through which the

fluid flows or a tube having a closed end.

The bladder member can operate to apply force across
the filter means. The direction of applied force can
be lateral, and/or longitudinal. The bladder member(s)
can be provided at one or more lateral edges of the
filter means, eg, at opposing lateral edges, so as to

apply force laterally across the filter means.

The apparatus may additionally comprise tensioning
means in the form of other devices such as pneumatic or
hydraulic rams or gas springs etc, disposed to tension
the filter member in a longitudinal direction. A
preferred variant of longitudinal tensioning means
comprises a bladder member disposed between the
attachment points of the filter means to the frame (eg
between two support frames), so that it can inflate and
extend at least part of the apparatus along its

longitudinal axis.
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The filter means can incorporate resilient areas (eg

around the edges).

The filter means is preferably stretched longitudinally
before being stretched laterally.

While further modifications and improvements may be
made without departing from the scope of this
invention, the following description is of one or more
examples of the invention, with reference to the

accompanying drawings, in which:

Fig. 1 shows a plan view of a single mesh screen;
Fig. 2 shows an end view of clamping apparatus
according to the invention;

Fig. 3 shows an end view of further clamping
apparatus;

Fig. 4 shows two cradles of a shale shaker adapted
with an embodiment of the invention;

Fig. 5 shows a hose support groove of the Fig. 2
and 3 apparatus;

Fig. 6 shows a plan view (a) and a side view (b)
of a support frame of the Fig. 4 cradle; and

Fig. 7 shows a piston assembly holding a cradle in
place in the Fig 2 and 3 apparatus.

Referring now to the drawings, Fig. 1 shows a screen 1
for use in the apparatus shown in Figs. 3, 4 and 5.

The screen 1 comprises a woven stainless steel mesh 2,
although the mesh can be of other material, for example
plastics or other metals, and can be single, double or
another multiple of meshes. The mesh 2 has attached at
each longitudinal side a hose assembly 4 comprising a
sleeve 5 surrounding a hose 6 and having a dowel 7 at
its peripheral edge. The sleeve 5 is divided into an
upper layer 5a and a lower layer 5b. The hose 6 is
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preferably of the lay flat type assuming a flattened
shape when not inflated. The hose 6 and dowel 7 are

preferably of thermoplastic material.

The transverse edge of the mesh 2 can be provided with
(optionally thermoplastic) hooks 8 which are bonded or
otherwise attached to the mesh 2.

The screen 1 can be fitted to existing cradles 10, 20,
40 by providing hose support grooves 15 (Fig. 5) at the
longitudinal edges of the cradles 10, 20, 40. The hose
support grooves 15 each comprise moulded (eg PVC)
strips (see Fig. 4) having a shoulder 16 and a groove
17 for receiving the hose 6. When fixed in place at
the longitudinal edges of the cradles 10, 20, the
shoulder 16 defines a pair of wells 18Ba and b of
approximately equal width and depth.

A wedge wire frame 25 spans the breadth of the cradle
10, 20 between the two grooves 15, and supports the
mesh 2. The screen 1 is stretched over the breadth of
the assembled cradle and grooves and the dowels 7 are
inserted into the outermost wells 18a on the support
grooves 15. A clip 11 having a general C-shaped cross
section is then pushed over the shoulder 16 and the two
arms of the clip 11 extend into the wells 18a and 18b,
pushing the dowel 7 into well 18a, and the sleeve at 5b
in to the well 18b, thereby applying tension to the
mesh 2 across the breadth of the cradle 10, 20 in the
direction of arrow B in Figs. 2, 3. The clip 11 is
fixed at a suitable height by lips 12 or guide rails 22
so that the mesh 2 is subject to some tension, and the
hoses 6 are located in the grooves 17 of the hose

support grooves 50.

When the screen 1 is suitably positioned in the cradle
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10, 20, and the hoses 6 are deflated, the two faces of
the sleeve 5a, b, will be lying substantially close to
one another, and the hose 6 will be substantially flat.
Further, there will be a space between the deflated
hose 6 and the face of the groove 17. Upon inflation
of the hose, faces 5a and b of the sleeve 5 will be
pushed apart by the laterally expanding hose 6; face 5a
will be pushed up against the lip 12 (or guide rail 22)
whereas face 5b will be pushed down into the groove 17.
The diameter of the hose 6 and/or the depth of the
groove 17 can be chosen to press the faces 5a, b
against the respective boundaries to a greater or
lesser extent, depending on the tension required.

Therefore, by inflation of the hose, the screen 1 is
stretched laterally across the breadth of the cradle
10, 20 in the direction of arrow 13 in Fig. 2, 3, and
at the same time is clamped in position by the same
force of the hose 6 against the faces 5a, b and groove
17 and lip 12/guide rail 22.

The screen 1 can be fitted to existing models of square
or rectangular vibratory units in conventional shale
shakers. For example, the existing clamping on
conventional shale shakers can be removed and guide
rails/lips and hose support grooves 15 can be fitted.
Indeed, one embodiment of the invention comprises a
conversion kit for conventional shale shakers
comprising one or more screens and means to attach the
screen to the shaker and to tension the screen across
the shaker, for example by means of the wells 18,
groove 17 and lip 12/quide rail 22. All of the
materials can be formed with plastics or metal,
preferably ferrous metals such as stainless steel. The
conversion kit may also comprise screen cradles to fit

the shale shakers.
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An optional variation to the support frame 25 comprises
a frame 26 made up of two sections a and b (Fig. 6).
26a and b are movable in the direction of arrow A in
Fig. 6 which, in use, is parallel to the long axis of
the hose assembly 4, and perpendicular to arrow B in
Figs. 2 and 3. Arrow A is also marked in Fig. 1.

Hooks 8 on the screen 1 can be attached to nose plates
27 at the transverse edges of the frame 26 so that the
screen 1 is fixed at each end. Sections 26a and b are
split at 28 and have two spaced-apart arms 28 a, b
extending perpendicularly from the plane of the frame
26 and below its upper surface. The split 28 can be at
any point on the frame 26, but is preferably at one
end; notably, in the embodiment of Fig. 4 at opposing
ends of each frame 26. One of the arms 28a located on
26a has a leg which extends towards arm 28b, thereby
defining a channel between arms 28a and b and the leg.
A hose 3 is located in the channel between arms 28a and
b, and upon inflation, it forces the arms a and b
apart, thereby sliding portions 26a and b further apart
in the direction indicated by arrow A, and tensioning
the screen 1 attached to the frame 26 in the same
direction. The hose 3 can optionally be inflated from
the same air supply as hose 5, or can be inflated from

an entirely separate air supply.

The cradles can be flat 40f or wedge-shaped 40w, and a
multiple of the same or different cradles 40f/w can be
used in tandem, according to the design of shale shaker

required.

Each cradle 10, 20, 40 can be fitted with an air line
running longitudinally along it, and each hose assembly
4 can be provided with a stem connector in
communication with the air line, to which the hoses 6
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are connected at cartridges 6a on end blocks 6b.

The or each rear cradle 10, 20, 40 can be provided with
connectors for the ring main, and the rear ends of both
front cradles can have co-operating stem connectors
such that when the cradles are fully inserted in to the
vibratory units basket, the front and rear ring main
air lines are linked, and by connecting the left hand
front cradle inner air line to the right hand inner air
line, the ring main is primed for connection to the

main air supply.

The screen 1 can be loaded onto a vibratory unit by
removing the cradles 10, 20, 40, and securing the
screen 1 over the support frame 25/26 with hooks 8
attached to nose plates 27. The frame 25/26 and screen
1 are then located on the cradle 10, 20, 40 the hose
assembly 4 located in the hose support grooves 15 and
anchor dowels 7 located in wells 18 as previously

described.

Inflation of the hose 4 then clamps the screen 1 and
tensions it in direction B as previously described.
The screen 1 is preferably tensioned in direction A
before being tensioned in direction B, but this can be
reversed, or tension can be applied in both directions

at the same time.

Disconnection of the apparatus air supply unclamps the
screen and relieves the tension to allow withdrawal of
the cradles from the basket and removal of the screen

from the support frame 26.

In the embodiment shown in Fig. 2, a transverse
framework 22 is used to support the frame
26, and in turn is supported by the existing camber
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bars 23 of the cradle 10.

The screen 1 is preferably earthed to a ferrous metal
portion of the cradle 10, 20, 40 so as to earth any
static electricity generated through operation of the

vibrator unit.

The hose support grooves 15 can optionally include an
air supply line 30 in a recess 31 closed by a keeper
plate 32. The supply line 30 connects the main air
supply to a stem connector in the rear end of the
groove 17 for connection to the cartridge 6a in the end
block 6b of the hose 6.

In use, the dowels 7 and sheaths 5b are pressed into
wells 18 by the clip 11 as previously described, and
the stem connectors are pressed into the hose end
blocks 6b. The screen 1 is then stretched over the
support frame 26 and the transverse hooks 8 are hooked

over the nose plates 27 of the frame 26.

In the Fig. 2 embodiment, the hoses 6 are expanded to
press the faces of the sleeve 5 into the groove 17

and against the lip 12. These are held pressed against
the peripheries of the groove and lip so as to keep the
mesh 2 in tension in direction B on top of the support

frame 26.

The hose 3 can be inflated at the same time and from
the same air supply as that which inflates the hoses 6,
or alternatively, can be inflated from a different air
supply source at a different time. 1In any event,
inflation of the hose pushes apart the arms 28a, b and
applies tension in the direction of arrow A to the

screen 1.
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Fig. 7 shows an optional piston assembly 45 attached to
a cradle transverse bar 40t which extends, in the
assembled apparatus, in the direction of arrow B at the
rear end of the cradle 40. The cradle 40 abuts against
the basket cross-member 50, again extending in the
direction B. The piston assembly 45 has a piston 45p
with a bevelled end which abuts against the corner of
the basket cross-member 50, and when the piston 45p is
extended, it exerts a force on the cradle 40 in the
direction of arrow C, thereby securing the cradle 40 in
the basket 50 and allowing for a variance in the
dimensions of the basket 50 or cradle 40.

Embodiments of the invention have the advantages that
the tensioning and clamping force can optionally be
provided from the same air supply source. The screen 2
can also be retro-fitted to existing vibratory
apparatus, optionally with the provision of hose

support grooves 15.

The screen of the invention can be provided on a
lighter and less bulky construction, and can
additionally be rolled up for storage and transport.
This is particularly beneficial for use on oil rigs,
where weight and space is at a premium. The lower
weight achievable by embodiments of the invention

is also an advantage in view of the vibratory forces
which will be applied to the apparatus when in use,
thereby reducing the load on the vibratory apparatus.
The screen 1 can be manufactured from synthetic
plastics materials to provide rust free embodiments.
In addition, the hose tensioning assembly of the screen
2 can absorb air pressure and incompatibilities from

differing screen mesh sizes.
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1 Claims:
2
3 1 Apparatus for attaching filter means to a frame, the
4 apparatus comprising a bladder member adapted to change
5 the conformation of its cross-section upon ingress of
6 fluid into the bladder member, and a groove adapted to
7 receive the bladder member, wherein a conformational
8 change in the bladder member moves the filter means
9 into the groove, thereby securing the filter means to
10 the frame.
11
12 2 Apparatus as claimed in claim 1, wherein the groove
13 is disposed on the frame.
14
15 3 Apparatus as claimed in claim 1, wherein the groove
16 is disposed on the apparatus.
17
18 4 Apparatus as claimed in any preceding claim, wherein
19 the conformational change of the bladder member
20 tensions the filter means in addition to securing it to
21 the frame.
22
23 5 Apparatus as claimed in any preceding claim,
24 including additional clamping means to clamp the filter
25 means to the frame.
26
27 6 Apparatus as claimed in claim 5, wherein the
28 clamping means is disposed on the frame.
29
30 7 Apparatus as claimed in claim 5, wherein the
31 clamping means is disposed on the apparatus.
32
33 8 Apparatus as claimed in any preceding claim, wherein
34 the filter means comprises a single layer of filter
35 material.

w
(=2}
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9 Apparatus as claimed in any one of claims 1-7,
wherein the filter means comprises a two or more layers

of filter material.

10 Apparatus as claimed claim 9, wherein not all of
the two or more layers of filter material are tensioned
by the apparatus.

11 Apparatus as claimed in any one of the preceding
claims, wherein the apparatus is configured such that
at least part of the filter means is disposed between
the bladder member and the groove, and change in the
conformation of the bladder member forces the filter
means into the groove thereby tensioning at least said
part of the filter means.

12 Apparatus as claimed in any preceding claim,
wherein the bladder member has a generally circular

cross-section.

13 Apparatus as claimed in any preceding claim,
wherein the bladder member includes resilient walls.

14 Apparatus as claimed in any preceding claim,
wherein the bladder member includes non-resilient

walls.

15 Apparatus as claimed in any preceding claim,
wherein the bladder member comprises a tube having a

closed end.

16 Apparatus as claimed in any one of claims 1-14,
wherein the bladder member comprises a conduit in a

ring circuit.

17 Apparatus as claimed in any preceding claim,
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wherein the bladder member(s) are provided at one or

more lateral edges of the filter means.

18 Apparatus as claimed in any preceding claim,
including tensioning means disposed to tension the

filter member in a longitudinal direction.

19 Apparatus as claimed in claim 18, wherein the
tensioning means comprises a bladder member disposed
between the attachment points of the filter means to

the frame.

20 Apparatus as claimed in claim 18, wherein the
tensioning means comprise pneumatic or hydraulic rams

or gas springs.

21 Apparatus as claimed in any preceding claim, wherein

the filter means incorporates resilient areas.

22 Apparatus as claimed in any one of claims 18-21,
wherein the filter means is stretched longitudinally

before being stretched laterally.

23 Apparatus as claimed in claim 18 or 19, wherein the
bladder members are inflated from the same source as

the additional tensioning means.

24 Apparatus as claimed in claim 18 or 19, wherein the
bladder members are inflated from a different source

than the additional tensioning means.
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