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ot (57) Abstract: The present invention relates to an anchor tool (1) for anchoring a downhole tool within a casing (2), a well, or any
& other downhole, hollow space. The tool comprises a longi-tudinal tool body (3) with a centre axis (4) extending through the tool
& body in the centre of the body; a first recess (5), a second recess (5), a third recess (5), and a fourth recess (5) in the tool body; and a
N first anchor (6), a second anchor (6), a third anchor (6), and a fourth anchor (6), where the first anchor is provided in the first recess,
and so forth, and the anchors are outwards movable in the recesses for anchoring the tool. Each anchor provided in the recesses
extends through the tool body transverse to and across the centre axis and the anchors and the corresponding recesses are situated in
the tool body for providing a symmetrical anchoring of the anchor tool.
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Title: Anchor tool
Technical Field

5 The present invention relates to an anchor tool for anchoring a downhole tool within a
casing, a well, or any other downhole cavity, comprising a longitudinal tool body with a
centre axis extending through the tool body in the centre of the body, at least one re-
cess in the tool body, and a first anchor provided in the recess and outwards movable

in the recess for anchoring the tool.
10

Background

Anchors are used for anchoring a downhole tool in the direction traverse o the longiiu-
dinal direction of the tool for resisting the torsional forces that the tool is subjected to
15 during e.g. drilling.

A known solution is disclosed in US 5,070,941, in which anchors anchor a tool by use
of hydraulic. The anchors are placed in a recess in the circumference of the tool so as
to be out of the way of the central elements of the tool placed in the centre of the tool.
20 When anchoring the tool, the anchors are moved outwards, most of the anchor thus

projecting from the side of the tool.

Since most of the anchor projects from the tool, the anchor will become somewhat tilt-
ed when exposed to the longitudinal force created when the tool is in use. In this way,
25 each anchor is forced to be inclined in the recess in the tool and outwards towards the
surrounding casing or the like. It is often seen that anchors get stuck in this inclined po-
sition, and therefore cannot be retracted into the tool again, when the anchors are

forced to be tilted in the tool. As a result, the whole tool is stuck downhole.

30 Furthermore, in order to mount the anchor in a recess in the tool, the edge of the re-
cess needs to be chamfered. When the anchor is mounted in the recess, the chamfer-
ing leaves a little slot in which dirt may be gathered. In addition, when the anchor is
used for anchoring the tool and subsequently is retracted into the tool again, dirt in the
well fluid is retracted into the little slot and further into the recess. In this way, the dirt

35 may be the decisive factor for the anchor to get stuck.

CONFIRMATION COPY
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Description of the Invention

An aspect of the present invention is, at least partly, to overcome the disadvantages of
the downhole systems mentioned above, and to provide an improved anchor tool in a

downhole tool system.

This aspect and the advantages becoming evident from the description below are ob-
tained by an anchor tool for anchoring a downhole fool within a casing, a well, or any
other downhole cavity, comprising:

- a longitudinal tool body with a centre axis extending through the tool body in the
centre of the body,

- a first recess, a second recess, a third recess, and a fourth recess in the tool
body, and

- a first anchor, a second anchor, a third anchor, and a fourth anchor, where the
first anchor is provided in the first recess, and so forth, and the anchors are outwards
movable in the recesses for anchoring the tool,
wherein each anchor provided in the recesses extends through the tool body trans-
verse to and across the centre axis, and
wherein the anchors and the corresponding recesses are situated in the tool body for
providing a symmetrical anchoring of the anchor tool as follows:
- the first anchor is positioned in the first recess and so as {0 move across the cenire
axis and out in one direction orthogonal to the centre axis,
- the second anchor is positioned in the second recess next to the first recess and so
as to move across the centre axis and out in a second direction opposite and parallel to
the first direction,
- the third anchor is positioned in the third recess next to the second recess and so as
to move in the second direction,
- the fourth anchor is positioned in the fourth recess next to the third recess and so as

to move in the first direction.

By having a symmetrically anchored tool, all the force provided for an operation can be

used for that operation.

In one embodiment, the anchor may be movable by means of hydraulic.
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Furthermore, each recess may on its inside be provided with a circumferential groove

and at least one sealing means in the groove.

In addition, hydraulic fluid may be pumped into the recess for forcing the anchor 1o

move out of the recess for anchoring the tool to its surroundings.

In another embodiment, each anchor may have a cavity with an opening and a retain-
ing means fastened in the recess outside the anchor and extending through the open-
ing into the cavity, and a resilient means may be provided within the cavity befween an
inside of the opening of the cavity and the retaining means and may be compressed

during movement of the anchor out of the recess.

In yet another embodiment, the resilient means may be positioned around the retaining

means.

In addition, the retaining means may have a rod extending though the resilient means,
the rod at its one end being fastened to the recess and, at its other end, having a plate-

shaped means for abutting against the resilient means.

Furthermore, the resilient means may be a helically spring or a disc spring.

According to the invention, the anchor may have an oval, elliptic, or round cross-

section.

In addition, the anchor tool may further comprise a pump system with a piston movable

within a piston housing for pumping fluid into the recess.

Finally, the invention also relates to the anchor mentioned above.

Brief Description of the Drawings

The invention is explained in detail below with reference to the drawings, in which

Fig. 1 shows a prior art anchor tool,

Fig. 2 shows an anchor tool according to the present invention,
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Fig. 3 shows a partial cross-sectional view of the anchor tool of the present invention,
Fig. 4 shows a cross-sectional view of an anchor of the present invention,
Fig. 5 shows a cross-sectional view of the anchor tool of Fig. 2,

Fig. 6 shows an anchor of the present invention seen from the end abutting against the

surroundings of the tool, and

Fig. 7 shows another anchor of the present invention seen from the end abutting

against the surroundings of the tool.

The drawings are merely schematic and shown for an illustrative purpose.

Detailed description of the invention

In Fig. 2, an anchor tool 1 is shown. The anchor tool 1 is shown having four anchors 6
for anchoring the tool 1 subsurface, in e.g. a casing 2 or a formation. During the an-
choring process, the anchors 6 are forced out of the tool 1 by means of hydraulic. In
this way, fluid is pumped by a pump 7 into a recess 5 in which the anchor 6 is posi-
tioned in the tool 1 for forcing the anchor 6 out of the recess 5. The pump 7 is driven by

a motor 8 which is powered through a wireline 9 from above surface.

The anchor tool is shown having a first anchor 6, a second anchor 6, a third anchor 6,
and a fourth anchor 6. The anchors are provided in four recesses so that the first an-
chor is provided in the first recess, the second anchor is provided in the second recess,
the third anchor is provided in the third recess, and the fourth anchor is provided in the
fourth recess. The anchors are outwards movable in the recesses in a direction or-
thogonal to a centre axis extending through the centre of the tool. The anchors move

outwards in order to anchor the tool.

Each anchor extends through the tool body transverse to and across the centre axis,
but not all the way through the tool. In order to provide a stable anchoring of the tool,
the anchors have to be placed symmetrically in the tool. As shown in Fig. 1, the first

anchor is positioned to move across the centre axis and out in one direction orthogonal
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to the centre axis. The second anchor is positioned in the second recess next 1o the
first recess so as to be able to move across the centre axis and out in a second direc-
tion opposite and parallel to the first direction. The third anchor is positioned in the third
recess next to the second recess so as to be able to move across the centre axis in the
second direction. Finally, the fourth anchor is positioned in the fourth recess next to the
third recess so as o be able to move in the first direction. In this way, the anchors are

placed symmetrically on each side of the tool.

If the anchor tool only had three anchors, two anchors on one side and one anchor on
another side, the tool would be anchored so that the side having only one anchor would
abut the wall of the casing, or the formation to which it was anchored. In this way, the
tool would be positioned in one side of the casing or the formation, and the tool would
thus not be able to operate in the centre of the casing or formation unless the tool was
reconstructed asymmetrically. By having an asymmetrically constructed tool, the force
provided during e.g. drilling would result in a tool out of balance demanding a high
amount of force in order to compensate for the disequilibrium. Thus, force would be

used inefficiently.

Therefore, the tool according to the present invention is more efficient than known solu-

tions of prior art in that it anchors the tool symmetrically.

The tool system 10, shown in Fig. 2, is controlled by an electronic unit 11, and the sys-
tem 10 can be used for anchoring different kinds of tools 12 such as a perforation tool,

a fluid cleaner, a drilling tool, a packer element, a stroker, and the like tools.

In Fig. 3, a sectional view of a recess 5 is shown. The recess 5 is provided with a
circumferential groove 14 in which a sealing means 13 in the form of a seal or packing
ring, such as an O-ring 22, is provided. The anchor 6 has been chamfered so that the

anchor 6 may easily be mounted in the recess 2.

By positioning the circumferential groove 14 with the sealing means 13 near the aper-
ture of the recess, the anchor can move very far out of the recess without breaking the
seal between the sealing means and the anchor.

In known solutions, as shown in Fig. 1, the recess 5 is chamfered making a slot in the

surface of the tool 1 when the anchor 6 is in its retracted position, which allows dirt to
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be deposited in the slot. Due to the round cross-sectional shape of the tool, the cham-

fering of the tool results in a substantial slot compared to the slot that would be the re-

sult if chamfering a plane surface. When the anchor 6 is retracted into the recess 5, the

dirt is retracted along with it and thus enters into the space between the anchor 6 and

the recess 5. Due to this, the known anchor 6 can get stuck in its projected position, the

whole tool system 10 consequently getting stuck downhole.

By providing the sealing means 13 in a groove 14 in the recess 5, the edge of the re-
cess 5 no longer has to be chamfered. Thus, a substantially smooth surface of the an-
chor tool 1 is obtained when the anchor 6 is in a retracted position. As a result, dirt is
no longer deposited and led into the space between the anchor 6 and the recess 5, and
the known problems of the anchor 6 getting stuck are thus substantially reduced or

eliminated.

When the anchor 6 is mounted in the recess 5, the seal ring 13 is squeezed between
the groove 14 and the anchor 6 for sealing the botiom of the recess 5 — as can be seen
in Fig. 4. Fluid is pumped into the bottom of the recess 5, as illustrated by arrows In

Fig. 4, for forcing the anchor 6 out of the recess 5 and for anchoring the tool 1 in its sur-

roundings, e.g. the casing 2.

The anchor 6 has a cavity 15 and an opening at its end opposite the opening of the re-
cess 5. Further, the anchor 6 has a retaining means 16. Part of the retaining means 16
is positioned in the cavity 15, and part of the retaining means 16 is positioned outside
the anchor 6 in the recess 5. The retaining means 16 has the form of a rod 17 which is
fastened to the bottom of the recess 5 and, at its other end, the retaining means 16 has
a plate shaped means 18 which extends within the cavity 15 of the anchor 6. In this
embodiment, the plate-shaped means 18 is in the form of a grid; however, in another

embodiment, the plate-shaped means 18 may be a plate or a perforated plate.

A resilient means 24 is positioned in the cavity 15 between the opening of the cavity 15
and the plate means 18 of the retaining means 16. The resilient means 24 is here
shown as a spring, but in another embodiment, it may be any kind of resilient means 24
which, when no longer compressed, is able to return to its un-compressed form, such

as rubber, a disc spring, or the like.
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When fluid is pumped into the recess 5 and the anchor 6 is forced outwards and an-
chors the tool 1 in its surroundings, the resilient means 24 is compressed. In the event
that the anchor 6 is to be retracted into the recess 5 of the tool 1, the resilient means
24 will help retract the anchor 6 into the recess 5 due to the energy accumulated during

compression.

The spring is designed to be sufficiently high to be able to retract the anchor 6 on its
own without the help of a pump 7. In this way, the anchor tool 1 has a fail-safe con-
struction enabling the anchors 6 to be retracted into the tool 1 if the wireline 9 is dam-
aged and the tool 1 is no longer provided with power from above surface.

Fig. 4 shows fluid being pumped in through two openings in the bottom of the recess 5.
In another embodiment, the fluid is pumped in through at least one opening in the side
in the bottom of the recess 5. The fluid may be pumped into the recess 5 through only

one opening or through a plurality of openings in the recess 5.

As can be seen in Fig. 5, the anchors 6 are provided in the anchor tool 1 so that the
anchors 6 extend partly through the tool body across a centre axis 4 of the tool 1. In
this way, the anchors 6 can be made longer in relation to known anchors. By having
anchors 6 with an extension fransverse to the centre axis 4 of the tool 1, an extension
which thus corresponds to more than half the diameter of the tool 1, the anchor 6 no
longer tends to tilt substantially in the recess 5. As a consequence, the risk that the an-
chor 6 may get stuck in the recess 5 because the anchor 6 tilts too much during use of
the tool 1 is substantially reduced.

In Fig. 5, the anchor 6 has an extension of at least 2/3 of the diameter D of the tool 1.
In another embodiment, the extension of the anchor 6 is at least 4/5 of the diameter of
the tool 1.

In Fig. 1 and 5, the anchor tool is shown as having four anchors; however, in another
embodiment, the anchor tool has more anchors. The additional anchors are also situ-

ated symmetrically.

Anchoring of the tool 1 is obtained by pumping fluid into the recesses 5 from which the
anchors 6 project. The fluid is pumped via a duct 23 through openings in the bottom of

the recess 5 by movement of a piston 19 in a piston housing 20. The fluid in the piston
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housing 20 is used to force the anchors 6 outwards and returns to the piston housing
20 when the anchors 6 are retracted into the recesses 5 again. The piston 19 is driven
forward by a second pump 7, which again is driven by a motor 8. In another embodi-
ment, the piston 19 is driven directly by the motor 8.

The piston 19 is provided with a pressure control valve 21 and, on its circumference,
the piston 19 is provided with an O-ring 22 or the like sealing means.

In another embodiment, a spring means is positioned in the piston housing 20 in front
of the piston 19 so that the spring means is compressed when fluid is pumped into the
recesses 5 for forcing the anchors 6 outwards for anchoring the tool 1 to its surround-
ings. When the anchors 6 are retracted into the recesses 5, the spring means will as-
sist the resilient means 24 in the cavity 15 of each anchor 6 in the retraction of the an-

chors 6. Thus, the above-mentioned fail-safe construction is substantially improved.

As shown in Fig. 6, the cross-section of the anchor 6 is oval or elliptic. In Fig. 7, the an-
chor 6 is shown having a circular cross-section. In other embodiments, the cross-

section of the anchor 6 may be rectangular with two rounded ends positioned opposite

one another.

In the event that the anchor tool 1 is not submergible all the way into the casing 2, a
downhole tractor can be used to push the tool all the way into position in the well. A

downhole tractor is any kind of driving tool capable of pushing or pulling tools in a well
downhole, such as a Well Tractor®.
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Claims

1. Anchor tool for anchoring a downhole tool within a casing, a well, or any other
downhole cavity, comprising:

- a longitudinal tool body with a centre axis extending through the tool body in the
centre of the body,

- a first recess, a second recess, a third recess, and a fourth recess in the tool
body, and

- a first anchor, a second anchor, a third anchor, and a fourth anchor, where the
first anchor is provided in the first recess, and so forth, and the anchors are outwards
movable in the recesses for anchoring the tool,
wherein each anchor provided in the recesses extends through the tool body trans-
verse to and across the centre axis, and
wherein the anchors and the corresponding recesses are situated in the tool body for
providing a symmetrical anchoring of the anchor tool as follows:
- the first anchor is positioned in the first recess and so as to move across the centre
axis and out in one direction orthogonal to the centre axis,
- the second anchor is positioned in the second recess next to the first recess and so
as to move across the centre axis and out in a second direction opposite and parallel to
the first direction,
- the third anchor is positioned in the third recess next to the second recess and so as
to move in the second direction,

- the fourth anchor is positioned in the fourth recess next to the third recess and so as

to move in the first direction.

2. Anchor tool according to claim 1, wherein the anchor is movable by hydraulic

means.

3. Anchor tool according to claim 1 or 2, wherein the recess on its inside is provided

with a circumferential groove and at least one sealing means in the groove.

4.  Anchor tool according to any one of claims 1-3, wherein hydraulic fluid i1s pumped

into the recess for forcing the anchor to move out of the recess for anchoring the tool to

its surroundings.
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5. Anchor tool according to claim 4, wherein each anchor has a cavity with an open-
iIng and a retaining means fastened in the recess outside the anchor and extending
through the opening into the cavity, and wherein a resilient means is provided within

the cavity between an inside of the opening of the cavity and the retaining means and

is compressed during movement of the anchor out of the recess.

6. Anchor tool according to claim 5, wherein the resilient means is positioned around

the retaining means.

7. Anchor tool according to any one of claims 4-6, wherein the retaining means has
a rod extending though the resilient means, the rod at its one end being fastened to the
recess and, at its other end, having a plate-shaped means for abutting against the resil-

ient means.

8. Anchor tool according to any one of claims 1-7, wherein the resilient means is a

helically-shaped spring.

9.  Anchor tool according to any one of claims 1-8, wherein the anchor has an oval or

eilliptic cross-section.

10. Anchor tool according to any one of claims 1-9, further comprising a pump system

with a piston movable within a piston housing for pumping fluid into the recess.
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