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(54) INSERT FOR A JOURNAL LEG OF A ROTARY DRILL TOOL

(67)  Aninsert 10, 20 adapted to be mounted in a
journal leg 5 of a rotary drill tool for cutting rock, the insert
being adapted to reinforce the neck 2 of the journal leg
5. The insert 10, 20 has a mushroom shape comprising

a hat 16, 26 and a foot 13, 23, the hat 16, 26 having a
diameter D1 and the foot 13, 23 having a diameter D2
being smaller than the diameter D1 of the hat 16, 26. And
a journal leg 5 of a rotary drill tool for cutting rock.
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Description
Technology field

[0001] The presentinvention relates to an insert for a
rotary drill tool and a rotary drill tool comprising an insert.

Background

[0002] Rotary drills have emerged as an effective tool
for specific drilling operations such as the creation of blast
holes and geothermal wells. The drill typically comprises
a rotary drill bit having three journal legs that mount re-
spective cone-shaped rolling cutters via bearing assem-
blies that include rollers and balls.

[0003] Typically, the drill bit is attached to one end of
a drill string that is driven into the borehole via a rig. The
cutting action is achieved by generating axial feed and
rotational drive forces that are transmitted to the drill bit
via the drill rods coupled end-to-end. Each of the cone-
shaped cutters comprise externally mounted hardened
cutting buttons positioned at different axial regions for
optimised cutting as the drill bit rotates.

[0004] During the drilling operations the journal legs
come into contact with the wall. Therefore, this area is
subject to excessive wear.

[0005] In order to protect the legs their area closest to
the wallis normally covered with some kind of hard facing.
Covering the leg with a welded seam is a known solution
to protect the shirt tail. An example rotary cone drill bit is
described in US 8,522,899.

[0006] However,the known designs are not sufficiently
durable. They also involve manual work to a large extent.
When welding is used the layout of the welded pattern
varies, which results in an irregular wear protection both
in thickness and hardness. Another drawback with a
welded hard facing is that the surface adherence not al-
ways is satisfactory.

[0007] Accordingly, what is required is a drill tool that
addresses the above problems and drawbacks.

Summary

[0008] Itis an objective of the present invention to pro-
vide a rotary drill tool with a journal leg configured for
maximum wear protection of the neck of the journal leg.
It is a further specific objective to provide a journal leg
wear protection that requires a minimum amount of man-
ual work in manufacturing and that the journal leg wear
protection is not worn out faster than the cutting buttons
that are used for drilling. It is yet a further specific objec-
tive to provide a journal leg with an efficient wear protec-
tion that also gives the same protection wherever applied
and not gives variation in thickness or hardness or any
other kind of variation in hardness, layout and design.

[0009] According to a first aspect of the presentinven-
tion there is provided an insert adapted to be mounted
in a journal leg of a rotary drill tool for cutting rock, the
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insert being adapted to reinforce the neck of the journal
leg. The insert has a mushroom shape comprising a hat
and a foot, the hat having a diameter and the foot having
a diameter being smaller than the diameter of the hat.
This shape of the insert going beyond the diameter of
the hole where the insertis located and above the surface
of the neck of the journal leg gives good wear protection.
[0010] Preferably, the insert with the foot has a certain
length from its outer end to the joint of the hat. The foot
has a tapered outerend. This results in the insert smooth-
ly fitting into the hole.

[0011] Preferably, the insert with the hat has a specific
height from upper to lower side ranging from 1 mm to 4
mm. More specifically the height might be 2 mm or 3 mm,
or it might even be larger than 4 mm, such as 5 mm or 6
mm. The height gives optimal protection of the journal leg.
[0012] Optionally, the insert has a hat with a flat top
surface. This surface is mainly parallel with the surface
of the journal leg. This gives good wear protection in cer-
tain types of drilling machines such as HDD when drilling
is performed in horizontal directions.

[0013] Optionally, the insert has a hat with a rounded
top surface. Any type of round can be used such as con-
ical, spherical, ballistic or pointed. A rounded shape has
the advantage of smooth wear protection, that is good in
certain types of drilling such as rotary drilling.

[0014] Optionally, the insert with the hat has a cham-
fered lower side. This ensures a good fit in the hole.
[0015] Preferably, the insert with the diameter of the
hat having a relation to the diameter of the foot that is
1,5. This gives good protection around the hole on the
shirt of the journal leg.

[0016] Preferably, the insert having a height of the hat
in relation to the length of the foot being 30% to 65%.
This relation can also be 35%, 40%, 45%, 50%, 55% or
60%. A certain thickness of the hat is needed in order to
not brake and last for wear protection. The relation of the
height of the hat versus the diameter of the foot is in the
range of 20% to 40%, such that it can also be 25%, 30%
or 35%. The relation of the height of the hat versus the
diameter of the hat is in the range of 10% to 25%, it could
also be 15% or 20%.

[0017] Preferably, the insert has a circumference or
perimeter of the foot with lengthwise extending ridges
and grooves. This gives a good grip. It also results in less
manual work while manufacturing.

[0018] According to a second aspect of the present
invention there is provided a journal leg of a rotary drill
tool for cutting rock comprising at least one insert.
[0019] Optionally, the journal leg of a rotary drill tool
comprises a plurality ofinserts being arranged atthe neck
of the journal leg. This is an area that is subject to a lot
of wear, so the inserts give good protection.

[0020] Optionally, the journal leg comprises at least
four inserts being arranged at the shirt of the journal leg.
This area is specifically in need of wear protection, so it
is advantageous to arrange inserts in this area.

[0021] Preferably, the journal leg comprises a plurality
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of inserts being arranged at the shirt of the journal leg
such that the outer circumference of the hatis in line with
the outer edge of the shirt. The inserts are placed as
close to the edge as possible to in the best possible way
protect the area specifically in need of wear protection.

[0022] Preferably, the journal leg comprises a plurality
of inserts being arranged at the shirt of the journal leg
such that the outer circumference of the hat of each insert
is arranged adjacentto or on a shortdistance to the neigh-
bouring insert. This ensures a reliable wear protection.

Brief description of drawings

[0023] A specific implementation of the present inven-
tion will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 is an external perspective view of a rotary
cutting tool for mounting at one end of a drill string;

Figure 2 is a perspective view of one of the three
journal legs of the tool of figure 1 according to a spe-

cific implementation of the present invention;

Figure 3 is a side view of one embodiment of an
insert of a journal leg;

Figure 4 is a side view of a further embodiment of
an insert of a journal leg.

Detailed description

[0024] Referring to figure 1, a rotary cutting tool 100 is
formed as a cutting bit and comprises a cutting end 101
at an axially forward position and an axially rearward at-
tachment end 102 configured for mounting at one end of
a drill string (not shown) forming part of a drill assembly
operated via a drilling rig (not shown) configured to pro-
vide axial and rotational drive of tool 100. Tool 100 com-
prises three journal legs 105 projecting axially forward
from attachment end 102 and being aligned slightly ra-
dially outward such that cutting end 101 comprises agen-
erally larger cross section than attachment end 102. A
generally conical shaped cutter 103 is mounted atan end
of each journal leg 105 so as to be capable of rotation
relative to leg 105 and independent rotation about a sep-
arate axis relative to a general rotation of tool 100 and
the drill string (not shown).

[0025] Each cone cutter 103 comprises a generally
cone or dome shaped configuration. A plurality of sets of
cutting buttons that are used for drilling indicated gener-
ally by reference 104 (not shown) are provided at each
respective axial direction of the cone cutter 103. Each
cutting button 104 is formed from a wear resistant ce-
mented carbide based material and may comprise any
known configuration including semi-spherical, conical,
ballistic, semi-ballistic or chisel shaped.

[0026] While drilling large number of cuttings pass in
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touching relation to the neck of the legs 105. This results
in excessive wear of the surface of the leg. The leg 105
may be protected from erosion and abrasion of the cut-
tings by respective protectors 110 mounted there along.
Each leg protector 110 may be an insert mounted in a
respective socket formed in the respective leg portion by
an interference fit. The leg protectors normally have the
same diameter as the hole along the entire length. The
diameter of the outer end is normally flush with the outer
surface of the neck.

[0027] Referring to figure 2 disclosing a journal leg 5
of the present invention. A neck 2 is the area of the leg
being farthest away from the attachment end to the drill
string (seen as 102 in figure 1). At a shirt 3 of the neck
is a cone cutter attached. On the neck surface, close to
the shirt 3 wear protection is important since wear is
heavy in this area. The neck surface is provided with a
number of holes 4 for receiving inserts 10, 20 to act as
protectors. The hole 4 has the same diameter along its
length with a tapering close to the neck surface, as can
be seen in figure 2. In this figure five holes 4, whereof
four of them are illustrated to have inserts 10, 20 received
therein. The fifth hole is also intended to receive aninsert
10, 20.

[0028] The number of holes 4 with protective inserts
can be spread throughout a larger area of the neck sur-
face, e.g. as shown in figure 1 having a large number or
protectors 110.

[0029] Figure 3 discloses a first embodiment of an in-
sert 10 having a general shape of a mushroom. The insert
has a foot 13 with a specific length (similar as can be
seen in figure 4), on top of which foot a hat 16 is con-
nected. The outer diameter of the hat is larger than the
outer diameter of the foot (similar as can be seen in figure
4). The lower part of the hat 18 connecting to the foot
having a chamfered shape to smoothly fitinto the tapered
hole 4. The outer diameter of the foot 13 has a wave
shaped layout with ridges 14 and grooves 15 regularly
spread around the perimeter throughout the length of the
foot, except for the lower part. The lower part of the foot
17 has a tapered section, where the tapering in radial
direction is somewhat larger or going deeper into the core
of the foot than the grooves 15. This results in the lower
part of foot 17 having no ridges. The length L of the foot
is defined as from the outer end defining the extremity of
the lower part 17 to where the foot 13 intersects with the
hat 16. So the length L of the foot includes the lower
tapered section.

[0030] In an alternative version of the insert of the first
embodiment the foot may be designed without grooves
and ridges, such that the diameter is uniform along its
length except for the tapered lower part.

[0031] The first embodiment shown in figure 3 has an
upper outer part of the insert being a flat top surface 11
of the hat. As seen from the side the hat contour from
the foot and upwards can be described as the chamfered
lower part 18 followed by an outer edge of the hat 12,
which represents the perimeter of the outer diameter of
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the hat 16. The outer edge of the hat 12 seen from the
side is perpendicular to the top surface 11 or the outer
edge of the hat 12 can be said to be parallel with the
longitudinal axis of the foot. The contour of the hat also
includes a tapered section between the outer edge of the
hat 12 and the top surface 11. The height H of the hat 16
is defined as from a point of the horizontal plane that is
arranged in the intersection of the chamfered lower part
18 and the outer edge of the hat 12 to the horizontal plane
representing the top surface 11. The chamfering 18 fits
into the tapered hole 4 (seen in figure 2).

[0032] Figure 4 discloses a second embodiment of an
insert 20 having a general shape of a mushroom. The
insert has a foot 23 with a specific length L, on top of
which foot a hat 26 is connected. The outer diameter of
the hat D1 is larger than the outer diameter of the foot
D2. The lower part of the hat 28 connecting to the foot
having a chamfered shape to smoothly fit into the tapered
hole 4. The outer diameter of the foot 23 has a wave
shaped layout with ridges and grooves (similar as the
design of the foot in figure 3) regularly spread around the
perimeter throughout the length of the foot, except for
the lower part. The lower part of the foot has a tapered
section, where the tapering in radial direction is some-
what larger or going deeper into the core of the foot than
the grooves. This results in the lower part of foot having
no ridges. As in the first embodiment the length L of the
foot is defined as from the outer end to where the foot 23
intersects with the hat 26.

[0033] There might also be an alternative design of the
second embodiment having a foot without ridges and
grooves. This results in a foot with a uniform diameter
throughout the length. The diameter however diminishes
at the lower part, which is tapered.

[0034] The second embodiment shown in figure 4 has
an upper outer part of the insert being a rounded top
surface 21 of the hat. The top surface 21 can have any
rounded shape such as conical, spherical or similar. As
seen from the side the hat contour from the foot and up-
wards can be described as the chamfered lower part 28
followed by an outer edge of the hat 22, which represents
the perimeter of the outer diameter of the hat 26. The
outer edge of the hat 22 seen from the side is parallel
with the longitudinal axis of the foot. The contour of the
hat then follows with the round top surface 21, so the
round shape is intersecting with the outer edge 22. The
height H of the hat 26 is defined as from a point of the
horizontal plane thatis arranged in the intersection of the
chamfered lower part 28 and the outer edge of the hat
22 to a horizontal plane along the tangent of the upper-
most point of the rounded top surface 21.

[0035] The outer edge of the hat 12, 22 corresponding
to the circumference of the hat 16, 26 being defined by
the outer diameter (correspondingto D1, as seenin figure
4). This outer edge 12, 22 of the top of the insert could
be arranged close to a neighbouring insert on the journal
leg. The outer edge 12, 22 of one insert could even be
arranged adjacent to the following insert, such that there
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is only a very small distance in between. So, nearly in
touching relationship with a neighbouring insert. The dis-
tance between two inserts following upon each other
could also be somewhat larger, i.e. where the edge 3 of
the shirttail 2 of the journal leg is more rounded the inserts
will be somewhat more distanced due to the curvature
of the edge 3.

Claims

1. Aninsert(10, 20) adapted to be mounted in a journal
leg (5) of a rotary drill tool for cutting rock, the insert
being adapted to reinforce the neck (2) of the journal
leg (5);
wherein the insert (10, 20) has a mushroom shape
comprising a hat (16, 26) and a foot (13, 23), the hat
(16, 26) having a diameter (D1) and the foot (13, 23)
having a diameter (D2) being smaller than the diam-
eter (D1) of the hat (16, 26).

2. Theinsert (10, 20) as claimed in claim 1 wherein the
foot (13, 23) has a certain length (L) from its outer
end to the joint of the hat (16, 26);
and wherein the foot (13, 23) has a tapered outer
end (17).

3. Theinsert(10, 20) as claimed in any preceding claim
wherein the hat (16, 26) has a specific height (H)
from upper to lower side ranging from 1 mm to 4 mm.

4. The insert (10) as claimed in any preceding claim
wherein the hat (16) has a flat top surface (11).

5. The insert (20) as claimed in any of claims 1 to 3
wherein the hat (26) has a rounded top surface (21).

6. Theinsert(10,20)as claimed in any preceding claim
wherein the hat (16, 26) has a chamfered lower side
(18, 28).

7. Theinsert(10, 20)as claimed in any preceding claim
wherein the diameter (D1) of the hat (16, 26) has a
relation to the diameter (D2) of the foot (13, 23) that
is1,5.

8. Theinsert(10,20)as claimed in any preceding claim
wherein the height (H) of the hat (16, 26) in relation
to the length (L) of the foot (13, 23) is 30% to 65%.

9. Theinsert(10,20)as claimed in any preceding claim
wherein the circumference/perimeter of the foot (13,
23) has lengthwise extending ridges (14) and
grooves (15).

10. A journal leg (5) of a rotary drill tool for cutting rock
comprising at least one insert (10, 20) according to
any preceding claim.
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The journal leg (5) of a rotary drill tool according to
claim 10 comprising a plurality of inserts (10, 20)
being arranged at the neck (2) of the journal leg (5).

The journal leg (5) of a rotary drill tool according to
any of claims 10 or 11 comprising at least four inserts
(10, 20) being arranged at the shirt (3) of the journal

leg (5).

The journal leg (5) of a rotary drill tool according to
any of claims 10 to 12 comprising a plurality of inserts
(10, 20) being arranged at the shirt (3) of the journal
leg (5) such that the outer circumference of the hat
(16, 26) is in line with the outer edge of the shirt (3).

The journal leg (5) of a rotary drill tool according to
any of claims 10 to 13 comprising a plurality of inserts
(10, 20) being arranged at the shirt (3) of the journal
leg (5) such that the outer circumference of the hat
(16, 26) of each insert (10, 20) is arranged adjacent
to or on a short distance to the neighbouring insert
(10, 20).
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