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ABSTRACT

An anchoring assembly for anchoring a liner of a cured lining material
arranged to be applied in liquid form to a metal object provided with said anchoring
assembly, said anchoring assembly comprising an elongated mounting pin and a
ferrule provided at a first end of said elongated mounting pin, wherein said elongated
mounting pin is arranged to be mounted, at said first end, to said metal object, said
anchoring assembly further comprises a plurality of spaced anchor fins, wherein said
plurality of spaced anchors fins are connected to said elongated mounting pin at a
second end and extend radially outwardly with respect to said elongated mounting pin,
wherein said ferrule comprises a radially outwardly extending place hoider part
arranged to be held by a ferrule holder during mounting of said elongated mounting
pin, at said first end, to said metal object.
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Title: An anchoring assembly for anchoring a liner-of a cured lining material

Description

The present invention generally relates to an anchoring assembly for
anchoring a liner of a cured lining material applied in liquid form to a metal object
provided with the anchoring assembly, and more specifically relates to an anchoring
assembly for anchoring concrete linings.

Two categories of anchoring assemblies can be distinguished, those
that are mounted on a metal object before lining material in liquid form Is applied, and
those that are pre-installed in cured lining material. Both categories comprise a variety
of different types of anchor assemblies, all of which transfer loads from the anchor
assembly to the cured lining material in a variety of ways, which at least depends on the
actual design of the anchor assembilies.

The above-mentioned loads are considered to be either static or
dynamic. Static loads comprise, for example, tension, shear, or a combination of both.
Dynamic loads on the other hand comprise, for example, seismic, fatigue, wind and/or
shock. The design of an anchor assembly determines whether it is suitable or unsuitable
for the above mentioned load types.

Several techniques are known in the art to transfer the load, such as
keying, friction and bonding techniques. Keying, for example, is considered to be the
direct transfer of a load from the anchor assembly into the cured lining material by
bearing forces in a same direction of loading the anchor assembly.

Friction is based on transferring a load through friction between
expansion sleeves of the anchor assembly and the wall of the drilled hole in the concrete.
The effect is similar as is reached by a standard plug in a wall. Finally, bonding takes
place wheh resins or grouts are used around the anchor, which is usually the case with
post-installed anchor assembilies.

The present invention is related to an anchaoring assembly which is or is
to be provided on a metal object before the lining material in liquid form is applied.

Date Recgue/Date Received 2021-12-30
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A known anchoring assembly comprises hex metal, which is to be
hand welded to the metal object befare the lining materia! in liquid form is applied 10
the metal object.

Ancther known anchoring assembly for anchoring a liner of a cured
lining materia! applied in liquid form to a metal abject provided with the anchoring
assembly comprises an elongated mounting pin, which elongated mounting pin is
arranged to be mounted, at a first end, to the metal object, and a nut having a plurality
of spaced anchor fins welded or soldered to the nut, wherein the nut is connected to
the elongated mounting pin at a second end and extend radially outwardly with respect
to the elocngated mounting pin.

in another example, the nut having the plurality of spaced anchor fins
is casted using a mold or die or the like.

First, the elongated mounting pin is welded to the metal object. The
elongated mounting pin comprises a ferrule, at the first end, for holding any welding
residual at his place during the welding process. Once the elongated mounting pin is
securely mounted to the metal object, the nut may be screwed at the second end of
the elongated mounting pin. In order to provide for a more permanent connection
between the nut and the mounting pin, the nut may further, once it is screwed on the
mounting pin, be spot welded, hand welded, notched infc place, glued or any other
similar fashion, to the mounting pin,

A drawback of the known anchoring assemblies is that it is time
consuming to mount an anchoring assembly on the metal object. In order to mount
an anchoring assembly on the metal object, different time consuming steps need to
be performed to make sure that the mounting is successful. These steps are directed
1o the welding of the elongated mounting pin 1o the metal object, and, subsequently,
screwing the nut having the spaced anchor fins, on top of the elongated mounting pin,
at its second end. Another time consuming method is to hand weld hex metal to the
metal object before the lining material is applied.

Accordingly it is an object of the present invention to provide for a
method of mounting anchoring assemblies to a metal object for anchoring a liner of a
cured lining material arranged to be applied in liquid form to the metal object in a
faster, less time consuming manner compared to known methods.
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Accordingly, it is a further object of the present invention to provide
for an anchoring assembly which is arranged to be mounted to the metal cbject in a
faster, less time consuming manner compared to known anchoring assemblies.

In order to accomplish that object, the invention, according to a first
aspect thereof, provides for a method of mounting anchoring assemblies to a metal
object for anchoring a liner of a cured lining material arranged ta be applied in liquid
form to the metal object, the method comprising the steps of:

- placing an anchoring assembly template, for example a stencil, at the
metal object, the template comprising a plurality of anchoring assembly cut outs
indicating positions of the anchoring assemblies relatively to each other;

- applying a marking agent to the anchoring assembly templats
marking the metal object by marked positions corresponding to the plurality of
anchoring assembly cut outs;

- mounting the anchoring assemblies to the metal object corresponding
to the marked locations at the metal object.

The invention is based on the perception that the time required for the
mounting process of the anchoring assembly may be reduced ih case the plurality of
spaced anchor fins are pre-connected to the elongated mounting pin at a second end,
before the mounting process takes place. As such, the elongated mounting pin having
the plurality of spaced anchor fins are mounted as a whole to the metal object.

The inventors noted that in order to decrease the time needed for
mounting the anchor assemblies to the metal object, the metal object may be provided

with markings for indicating the positions of each of the anchor assemblies to be
mounted on the metal object. By using an anchoring assembly template having cut

outs corresponding to the plurality of anchoring assemblies to be mounted, a person
is able to mark the metal object for that plurality of anchoring assemblies at once. A
person is able to, for example, mark 50, 100 or 150 positions of anchoring assemblies
at the metal object at one lime. This saves time as in prior situations, each anchoring
assembly was marked one at a time.

in an example of the invention, the anchoring assembly template
comprises evenly distributed anchoring assembly cut outs such that the anchoring
assemblies are mounted at the metal object evenly distributed.
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The advantage of this example Is that the load the anchoring
assemblies are able to transfer to the cured lining material is evenly distributed. In
other words, the bending of the anchor fins of the anchoring assemblies with the cured
lining material is svenly distributed.

In another example, the an¢horing assembly cut outs correspond to a
circumferential edge of the anchoring assemblies, respectively.

This example is advantageous as a person responsible for mounting
the anchoring assemblies to the metal object is able to clearly see where the anchoring
assemblies should be mounted. The person will try to fit each ancharing assembly
within the circumferential edge of the marking applied to the metal object.

In a further example, the anchoring assembly cut oufs indicate
positions and orientations of anchoring fins of the anchoring assemblies relatively to
each ather.

The inventors noted that during cleaning of the surface, i.e. preparing
the metal object for welding, the markings already applied to the metal object may be
lost. As such, it Is most likely that the markings corresponding to the spaced anchor
fins of the anchoring assemblies are not, or hardly, affected by the cleaning process,
such that these markings are, most likely, still visible for the person responsible for
mounting the anchoring assembilies.

in another embodiment, applying the marking agent comprises any of
spraying a marking spay and applying a marking paint to the anchoring assembly
template marking the metal object by the marked positions.

In a further embodiment, the method further comprises the step of.

- preparing at least the marked locations at the metal object for
mounting the anchoring assemblies thereto.

The above mentioned step may be performed any time during the
mounting process, for example after or before the marking agent is applied to the metal
object,

Preparing the at least marked locations at the metal object for
mounting the anchoring assemblies means, for example, that the metal object is
ground, sand blasted or the like, such that the meta! object is fit for welding the
elongated mounting pin thereto.
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in a second aspect of the invention, there is provided an anchoring
assembly template for use in mounting anchoring assemblies to a metal object for
anchoring a liner of a cured lining material arranged to be applied in liquid form to the
metal object, the anchoring assembly template comprising:

- a plurality of anchoring assembly cul outs indicating positions and
orientations of the anchoring assembiies relative to each other.

Here, the anchoring assembly cut outs may be evenly distributed such
that the anchoring assemblies are mounted at the metal object evenly distributed.

The anchoring assembly cut outs may further correspond to a
circumferential edge of the anchoring assemblies, respectively.

In an example, the anchoring assembly cut outs indicate positions
and orientations of anchoring fins of the anchoring assemblies relatively to each other.

In an example, the present applicalion provides for an anchoring
assembly for anchoring a liner of a cured lining material arranged to be applied in
liguid form to a metal object provided with the anchoring assembly, the anchoring
assembly comprising an elongated mounting pin and a ferrule provided at a first end
of the elongated mounting pin, wherein the elongated mounting pin is arranged to be
mounted, at the first end, to the metal object using the ferrule, the anchoring assembly
further comprises a plurality of spaced anchor fins, wherein the plurality of spaced
anchors fins are connected to the elongated mounting pin at a second end and extend
radially outwardly with respect to the elongated mounting pin,

The ferrule comprises a radially outwardly extending place holder part
arranged to be held by a ferrule holder during mounting of the elongated mounting pin,
at the first end, to the metal object.

A ferrule is used to hold the mounting residue, i.e. welding residue, at
his place during the mounting process, i.e. stud welding process. The inventors noted
that a ferrule comprising a radially outwardly extending place holder part is beneficial
as this provides the possibility for holding the ferrule at his place during the mounting
process and for removing the ferrule holder after the mounting process. Further, it
pravides for space at the other side of the anchoring assembly such that it is possible
to mount anchoring @ssemblies in smaller spaces at the metal object.
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The invention is based on the perception that the time required for the
mounting process of the anchoring assembly may be reduced in case the plurality of
spaced anchors fins are connected to the elongated mounting pin at a second end and
extend radially outwardly with respect to the elongated mounting pin, before the
mounting process takes place, As such, only the elongated mounting pin needs to be
mounted to the metal object in situ, i.e. at the building or construction site.

The inventors noted that in such a case, the ferrule should comprise

a radially outwardly extending place holder part arranged to be held by a ferrule holder

during mounting of the elongated mounting pin, at the first end, to the metal object.
Such a radially outwardly extending place holder has the beneficial effect that the
ferrule holder is able to hold the ferrule, and align it with the rest of the anchoring
assembly, during the mounting process. The rest of the anchoring assembly, for
example the spaced anchor fins, may be held by a chuck such that the complete
anchoring assembly is kept in its place during the mounting process.

A further advantage is that, due to the radially outwardly extending
place holder part, the anchoring assembly required less space around it during the
welding process, and it can therefore be welded in much tighter spaces.

In accordance wilh the present invention, extending radially
outwardly with respect to the elongated mounting pin means, in an example, that the
spaced anchor fins are oriented substantially parallel to the metal object when the
anchoring assembly is mounted on the metal abject. As such, the spaced anchor fins
are oriented transversely compared to the elongated direction of the mounting pin.

The anchor fins may be spaced relative to each other which means
that the individual anchor fins are not directly interconnected. In an example of the

invention, the anchor fins are indirectly connected to each other via a nut which is
connectable to the elongated mounting pin.

In a practical example of the present invention, applying lining
material in liguid form to a metal object comprises pouring and/or ramming concrete
onto the metal object having mounted thereto an anchoring assembly.

In an embodiment of the present invention, the place holder part
extends radially outwardly between two of the plurality of radially outwardly extending
spaced anchor fins,
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The above provides additional room or space for the ferrule holder to
hold the radially outwardly extending place holder part. As such, the radially outwardly
extending spaced anchor fins do not form an obstacle for the ferrute holder to engage
on the radially outwardiy extending place hoider part. -

in another embodiment, the two radially cutwardly extending spaced
anchor fins define a central angle, and wherein a centre axis of the radially outwardly
extending place holder part substantially coincides with a mirror axis of the central
angle.

The inventors noted that the most room or space is available in case
the radially outwardly extending place holder part is oriented substantially in the middle
of two subsequent anchor fins.

In the context of the present invention, a central angle is an angle
whose apex is the centre of a circle, i.e. the centre is conceptually equal to ihe
elongated mounting pin and the circle is spanned by the ends of the spaced anchor
fins, and whose legs, i.e. the spaced anchor fins, are radii intersecting the circle in two
distinct points thereby subtending an arc between those twe points whose angle is
equal 10 that of the central angle itself. It is also known as the arc segment's angular
distance.

The centre axis of the radially outwardly extending place haolder part
should then substantially be in line with the mirror axis of the above defined central
angle. The mirror axis is defined as the axis of the middle of the central angle,
criginating from the elongated mounting pin.

in an embodiment of the invention, the ferruie is made of a material
comprising any of ceramic, metal, plastic.

In a further embodiment, the ferrule comprises a plurality of recesses
at a side which is to be mounted to the metal object such that a plurality of spaces are
provided for venting air pushed out during the mounting process of stud welding the
elongated mounting pin to the metal object,

In another embodiment the ferrule does not comprise one or more
recesses at the side of the ferrule having the radially outwardly extending place holder
part. The advantage hereof is that the anchoring assembly may be mounted to a metal
object which is vertically oriented. Due 1o gravity, mounting residual, for example
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welding residual, may drip and fall down, in case no recesses are available at the gide
of the ferrule having the radially outwardly extending place helder part, no mounting
residual, i.e. welding residual, is able to drip downwards.

As such, these so called botlom recesses are omitted to avoid any
molten material during the welding process to drip down out of the ferrule due to
gravity,

In an embodiment of the present invention, the anchoring assembly
compfrises three spaced anchor fins.

The inventors noted that in case the anchoring assembly comprises
three spaced anchor fins, there is sufficient space between two of these spaced anchor
fins for the radially outwardly extending place holder part to be held by a ferrule holder,

In another example, the radially autwardly extending place holder part
comprises a raised rim to which the ferrule holder can engage for holding the place
holder.

The shape of the raised rim may be any of rectangular, square,
triangular, pentagonal, hexagonal, circular or the like.

The advantage of a ferrule having a rim is that the ferrule holder may
be adapted with, for example, a notch or recess or the like which matches with the rim,
such that the ferrule holder is able to securely hold the ferrule, and thus also the
elongated mounting pin having the spaced anchor fins, in place.

As such, the radially outwardly extending place holder part may form
a mating connector for a ferrule hoider part of the ferrule holder.

In a further embodiment of the present invention, the anchoring
assembly further comprises a nut, wherein the plurality of spaced anchor fins are
welded or soldered to the nut, and wherein the nut is mounted on the elongated
mounting pin at the second end. ,

The nut having the plurality of spaced anchor fins may also be a
comprised by a single component by e.g. casted using a mold or die.

The nut may further be fixed to the elongated mounting pin at the
second end, i.e. using a press force, or soldered, welded, or the like.
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One of the advantages of the present invention is that the nut may be
securely fastened to the mounting pin before the mounting pin is mounted onto the
metal object. The nut may, for example, be screwed on top of the mounting pin, and
may further be fixated to the elongated mounting pin such that the nut is permanently
fastened to the elongated mounting pin. The above does not need to take place in situ,
i.e. on the building site. Elongated mounting pins having the nut securely fastened
thereto may be manufactured beforehand, such that the mounting process of mounting
the anchoring assemblies onto the metal object is made less time consuming.

In a further embodiment of the present invention, the spaced anchor
fins are tangentially evenly distributed around the elongated mounting pin.

In an even further embodiment of the present invention, the place
holder is having a width perpendicular to the radially outwardly extending direction,
wherein the width Is substantially smaller than a diameter of the elongated mounting
pin.

The advantage of the above provided embodiment is that a large part
of the circumferential edge is not occupied by the radially outwardly extending place
holder part, providing room or space along that large part of the circumferential edge
such that along that part the elongated mounting pin may be mounted to the metal
object, for example by a welding process.

In another embodiment, the place holder is having a length in line with
the radially outwardly extending direction, wherein the length is substantially equal to
a length of the radially outwardly extending spaced anchor fins.

In accordance with the present invention, another type of anchoring
assembly may also be used in conjunction with a ferrule. This type of anchoring
assembly is especially useful for anchoring a liner having thickness of about 30mm —
80mm, preferably around 50mm,

As such, it is an anchoring assembly for anchoring a liner of a cured
lining material applied in liquid form to a metal objed provided with said anchoring
assembly, said anchoring assembly comprising
- an slongated mounting pin, which elongated mounting pin is arranged
to be mounted, at a first end, to said mstal opject, and
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- a plurality of spaced anchor fins,

- wherein said plurality of spaced anchors fins are
connected to said elongated mounting pin at a second end and extend radially
outwardly with respect to said elangated mounting pin, and

- wherein said spaced anchor fins are plate shaped having
a first side and a second side opposite to said first side, for example a top side and a
bottom side,

wherein each anchor fin comprises at least two recesses and at least
two protrusions, wherein a first of each of said at least two protrusions extends from a
first side of a corresponding anchor fin and wherein a second of each of said at ieast
two protrusions extends from a second side of said corresponding anchor fin.

This type of anchoring assembly is based on the perception that the
total load an individual anchoring assembly is able to transfer 1o the cured lining
material Is increased in case the anchoring assembly is provided with a plurality of
spaced anchor finge extending radially outwardly with respect to the elongated
mounting pin, and wherein the length of the anchoring assembly is adjusted to the
expected thickness of the cured lining material,

By having a first of each of said at least two protrusions extends from
a first side of a corresponding anchor fin and a second of each of said at least two
protrusions extends from a second side of said corresponding anchor fin, the total load
the anchoring assembly is able to transfer is Increased.

in an example, each of said at least two protrusions are connected to
their corresponding anchor fin at one of said at least two recesses.

This means that close to, or at, each recess present in an anchor fin,
a protrusion is present.

Each anchor fin may comprises two protrusions, wherein these two
protrusions are oriented, placed, adjacently to each other in glongated direction. As
such, when the anchoring assembly is placed on top of the metal object, the
protrusions are oriented on top of each other, i.e. above each other. The same may
be said for the recesses of each of the anchor fins,

The protrusions preferably extend tangentially with respect to the
mounting pin, i.e. in circumferential direction of the mounting pin.
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For example, a length of said assembly is between 3cm - 8cm,
preferably between 4,5¢m — 5,5cm.

In an example, each of said plurality of spaced anchor fins extend to
above said mounting pin, in elongated direction. The anchor fins may be connectad to
each other above said elongated mounting pin.

In an example there is provided a ferrule suitable for use with an
anchoring assembly according to the present invention, wherein the ferrule is arranged
to be mounted at the first end of the elongated mounting pin,

characterized in that

the ferrule comprises a radially outwardly extending place holder
arranged to be held by a ferrule holder during mounting of the elongated mounting pin,
at the first end, to the metal object.

The expressions, i.e. the wording, of the different aspects comprised
by the anchoring assembly, the ferrule and the anchoring mounting assembly
according to the present invention should not be taken literally. The wording of the
aspects is merely chosen to accurately express the rationale behind the actual function
of the aspecis.

In accordance with the present invention, different aspects applicable
to the above mentioned examples of the anchoring assembly, including the
advantages thereof, correspond to the aspects which are application to the ferrule as
well as the anchoring mounting assembly according to the present invention.

In an embodiment thereof, the radially outwardly extending place
holder part comprises a raised rim to which the ferrule holder can engage for holding
the place holder.

The shape of the raised rim may be any of rectangular, square,
triangular, pentagonal, hexagenal and circular.

The advantage of the radially outwardly extending place holder part
having a raised rim, is that a ferrule holder may be designed with a ferrule holder part
matching that raised rim, i.e. the ferrule holder part may be considered as a mating
connector for the radially outwardly extending place holder part having the raised rim,

in another embodiment, the place holder is having a width
perpendicular to the radially outwardly extending direction, wherein the width is
substantially smaller than a diameter of the elongated mounting pin.
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In an example, there is provided an anchoring mounting assembly
comprising an anchoring assembly according to any of the embodiments of the above
mentioned anchoring assembly, the anchoring mounting assembly further comprising:
- a ferrule holder arranged for holding the ferrule at the radially
outwardly extending place holder part during mounting of the elongated mounting pin,
at the first end, to the metal object.

In an embodiment hereof, the ferrule holder comprises a ferrule
holder part arranged for mating with the radially outwardly extending place holder part.

In an example, there is provided for a use of an anchoring assembly
according to any of its embodiments as explained above, for anchoring a liner of a
cured lining material arranged to be applied in liquid form to a metal object provided
with the anchoring assembly.

In an example, the invention provides for an anchoring assembly for
anchoring a liner of a cured lining material arranged to be applied in liquid form to a
metal object provided with the anchoring assembly, the anchoring assembly
comprising an elongated mounting pin and a ferrule provided at a first end of the
elongated mounting pin, wherein the elongated mounting pin is arranged to be
mounted, at the first end, to the metal object, the anchoring assembly further
comprises a plurality of spaced anchor fins, wherein the plurality of spaced anchors
fins are connected to the elongated mounting pin at a second end and extend radially
outwardly with respect to the elongated mounting pin,

characterized in that
at least one of the plurality of spaced anchor fins comprise a through hole.

In an embodiment thereof, the through hole is being surrounded by a
circumferential edge, from which edge a tab 6 extends under an angle from the at least
one spaced anchor fin.

In a further embodiment, the tab 6 extends tangentially with respect
to the elongated mounting pin.

The invention will now be explained in more detail with reference to
the appended figures, which merely serve by way of illustration of the invention and
which must not be construed as being limitative thereto.

Date Regue/Date Received 2022-10-17
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Brief Description of the Drawings

Figure 1 shows, in a schematic form, an embodiment of an anchoring
nut fixated to the mounting pin according to the present invention.

Figure 2 shows, in a schematic form, a anchoring mounting assembly
according to an embodiment of the present invention.

Figure 3 shows, in a schematic form, an example of a part of an
anchoring mounting assembly according to an embodiment of the present invention.

Figure 4 shows, in a schematic form, an example of a ferrule to be
used with an anchoring assembly according to the present invention.

Figure § shows, in a schematic form, an example of a flow chart
illustrating a method according to the present invention.

Figure 6 shows, in a schematic form, an example of an anchoring
assembly template according to the present invention.

Figure 1 shows, in a schematic form, a side view 1 of an embodiment
of an anchoring nut fixated to a mounting pin according to the present invention.

The anchoring nut 3 comprises a plurality of spaced anchor fins 2
extending radially outwardly from the anchoring nut 3. In the present example, the
anchoring nut 3 is provided with a screw thread 4 for screwing the nut 3 onto an
elongated mounting pin 17 which mounting pin 17 is to be attached to a metal object.

in the context of the present invention, the wording spaced means

that the anchor fins 2 are each separately identifiable, i.e. each individual fin 2 is
directly connected to either the elongated mounting pin or the anchoring nut 3.

As is clear from figure 1 of the anchoring nut 3, the spaced anchor
fins 2 are tangentially evenly distributed around the anchoring nut 3. This means that
the (tangential) distance between the separate anchor fins 2 are substantially equal.

In the present example, the top side of the spaced anchor fins 2 are
aligned, such that the cured lining material applied in liquid form to a metal object
provided with an elongated mounting pin having the anchoring nut mounted thereon,
is levelled with the cured lining material. The inventors noted that in case the topside

of the spaced anchor fins are not aligned, the cured lining material may chip and cause
holes.
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Further, the side 5 of the spaced anchor fins 2 at which the spaced
anchor fins 2 are connected to the elongated mounting pin is tapered, such that the
probability that the cured lining material present above the anchoring nut 3 and the
spaced anchor fins 2 to spall and pop out is reduced.

The largest diameter of the anchoring nut 3, in the present example,
is 30 millimetre, providing easy transportation and installation of the nut 3.

In order to increase the capability for withholding a larger load, a cut
out part & of the spaced fins 2 is extended for providing additional strength to the
anchoring assembly.

Figure 2 shows, in & schematic form, a anchoring mounting assembly
11 according to an embodiment of the present invention,

The anchoring mounting assembly 11 comprises an anchoting
assembly, wherein the anchoring assembly comprises the nut 3, the elongated
mounting pin 17 and the ferrule 15. According to the present invention, an anchoring
mounting assembly 11 thus comprises an anchoring assembly, the ferrule holder 12
and the chuck.

Here, the nut 3 having the spaced anchor fins 2 is screwed on top of
the elongated mounting pin 17. Once the nut 3 Is in place, it is further fixated, for
example welded or pressurized, to the elongated mounting pin 17 to make sure that
the connection is rigid, or permanent. The above mentioned process may be
performed before the elongated mounting pin 17 with the nut 3 welded thereto is
provided to the building site. This reduces any valuable time at the building site.

The assembly further comprises a ferrule 15, which is arranged to be
held by the ferrule holder. Once the anchoring mounting assembly is in place, a

person is able to weld the elongated mounting pin to the metal object (not shown).

Mounting the elongated pin to the metal object is than performed by
stud welding the elongated mounting pin. The ferrule is then arranged for maintaining
or holding the spot welding residual, for example melted metal, at his place. The
recesses 16 of the ferrule are arranged for venting air pushed out during the welding
process.

The ferrule 15 comprises radially outwardly extending place holder
14 arranged to be hold by a ferrule holder 12 during mounting of the elongated
mounting pin 17, at the first end, to the metal object.
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Here, the ferrule holder 12 comprises a ferrule holder part 13
arranged for mating with the radially outwardly extending place holder part 14.

The place holder part 14 extends radially outwardly between two of
the plurality of radially outwardly extending spaced anchor fins 2, wherein the two
radially outwardly extending spaced anchor fins define a central angle, and wherein a
centre axis of the radially outwardly extending place holder part substantially coincides
with a mirror axis of the central angle.

The anchoring mounting assembly 11 further comprises a chuck 18
for positioning, and holding, the nut 3 having the spaced anchor fins 2 during the
welding process.

Figure 3 shows, in a schematic form, an example of a part 31 of an
anchoring mounting assembly according to an embaodiment of the present invention.
Figure 3 shows the ferrule holder 12 having a ferrule holder part 13 arranged for
mating with the radially outwardly extending place holder part 14,

As shown, the radially outwardly extending place hoider part 14
comprises a rim 32, in the particular example having a rectangular shape, which rim
is suitable to fit into the opening 33 provided in the ferrule holder part 13,

As mentioned before the shape of the rim 32, and thus also the shape
of the opening 33, may be any of circular, rectangular, triangular, pentagonal,
hexagonal.

Figure 4 shows, in a schematic form, an example of a ferrule 14 to
be used with an anchoring assembly according to the present invention.

The ferrule 14 is suitable for use with an anchoring assembly
according to the present invention, wherein the ferrule is arranged to be mounted at

the first end of the elongated mounting pin, wherein the ferrule comprises a radially
outwardly extending place holder 14 arranged to be hotd by a ferrule holder during
mounting of the elongated mounting pin, at the first end, to the metal object.

As the before, two radially outwardly extending spaced anchor fins
may define a central angle, and wherein a centre axis 33 of the radially outwardly
extending place holder part 14 substantially coincides with a mirror axis of the central
angle.

Figure 5 shows, in a schematic form, an example of a flow chart 51
illustrating a method according to the present invention.
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Figure 5 displays a method of mounting anchoring assemblias to a
metal object for anchoring a liner of a cured lining material arranged to be applied in
liquid form to the metal object, the method comprising the steps of:

- placing 52 an anchoring assembly template at the metal object, the
template comprising a plurality of anchoring assembly cut outs indicating pasitions of
the anchoring assemblies relatively to each other;

- applying 53 a marking agent to the anchoring assembly template
marking the metal object by marked positions corresponding te the plurality of
anchoring assembly cut outs;

- preparing 54 at least the marked locations at the metal object for
mounting the anchoring assemblies thereto

- mounting 55 the anchoring assemblies {0 the metal object
corresponding to the marked locations at the metal object

Figure 6 shows, in a schematic form, an example of an anchoring
assembly template according to the present invention.

Figure 6 displays an anchoring assembly template 61 for use in
mounting anchoring assemblies to a metal abject for anchoring a liner of a cured lining
material arranged to be applied in liquid form to the metal object, the anchoring
assembly template comprising:

- a plurality of anchoring assembly cut outs 63 (only 1 is shown)
indicating positions and orientations of the anchoring assemblies 61 relative to each
other.

In an Ideal situation, the ferrule should be fitted inside the circle
marked with reference numeral 62,

The present invention has been explained in the foregoing by means
of a number of examples. As those skilled in the art will appreciate, several
modifications and additions can be realised without departing from the scope of the
invention as defined in the appended claims.
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CLAIMS

1. An anchoring assembly for anchoring a liner of a cured lining material arranged to be
applied in liquid form to a metal object provided with the anchoring assembly, the anchoring

assembly comprising an elongated mounting pin,

wherein the elongated mounting pin is arranged to be mounted, at the first end, to the

metal object, the anchoring assembly further comprises a plurality of spaced anchor fins,

wherein the plurality of spaced anchors fins are connected to the elongated mounting
pin at a second end and extend radially outwardly with respect to the elongated mounting pin,

characterized in that at least one of the plurality of spaced anchor fins comprise a through hole,

wherein the through hole is surrounded by a circumferential edge from which a tab

extends at an angle from the at least one of the plurality of spaced anchor fins.

2. An anchoring assembly according to claim 1 wherein said spaced anchor fins are plate

shaped having a first side and a second side opposite to said first side;

wherein each anchor fin comprises at least two recesses and at least two protrusions,
wherein a first of each of said at least two protrusions extends from a first side of a
corresponding anchor fin and wherein a second of each of said at least two protrusions extends

from a second side of said corresponding anchor fin.

3. Anchoring assembly according to claim 2, wherein each of said at least two protrusions

are connected to their corresponding anchor fin at one of said at least two recesses.

4, Anchoring assembly according to claim 3, wherein each of said at least two protrusions

are placed adjacently to each other in elongated direction.

5. An anchoring assembly comprising an elongated mounting pin with a first end, a second
end, and a plurality of spaced anchor fins, wherein said mounting pin is arranged to be
mounted, at a first end, to a metal object, and wherein said plurality of spaced anchors fins are

connected to said elongated mounting pin at the second end and extend radially outwardly

Date regue/Date received 2023-03-06
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with respect to said elongated mounting pin, characterized in that at least one of the plurality
of spaced anchor fins comprise a through hole, wherein the through hole is surrounded by a
circumferential edge from which a tab extends at an angle from the at least one of the plurality

of spaced anchor fins.

6. An anchoring assembly according to claim 5 wherein said spaced anchor fins are plate

shaped having a first side and a second side opposite to said first side;

wherein each anchor fin comprises at least two recesses and at least two protrusions.

7. An anchoring assembly according to claim 6, wherein a first of each of said at least two
protrusions extends from a first side of a corresponding anchor fin and wherein a second of
each of said at least two protrusions extends from a second side of said corresponding anchor

fin.

8. Anchoring assembly according to claim 7, wherein each of said at least two protrusions

are connected to their corresponding anchor fin at one of said at least two recesses.

9, Anchoring assembly according to claim 8, wherein each of said at least two protrusions

are placed adjacently to each other in elongated direction.

10. The anchoring assembly of any one of claims 1 to 9 wherein the distance between each

of the anchor fins is substantially equal.

11. The anchoring assembly of any one of claims 1 to 10 wherein each of the anchor fins are

aligned above the second end of the mounting pin.

12. The anchoring assembly of any one of claims 1 to 11 wherein each fin is directly
connected to either the elongated mounting pin or an anchoring nut connected to the second

end of the elongated mounting pin.

13. The anchoring assembly of any one of claims 1 to 12, wherein the anchoring assembly

comprises three spaced anchor fins.

Date regue/Date received 2023-03-06
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14, The anchoring assembly of any one of claims 1 to 13, wherein a side of the spaced
anchor fins at which the spaced anchor fins are connected to the elongated mounting pin is

tapered.

15. The anchoring assembly of any one of claims 1 to 14, wherein the elongated mounting

pin is cylindrically shaped.

Date regue/Date received 2023-03-06
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Fig. 3
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Placing an anchoring assembly template

51

Applying a marking agent

53

preparing at least said ma_rked locations at

said metal object for mounting

Mounting said anchoring assemblies

Fig. 5
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