
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
45

0 
71

9
A

1
*EP004450719A1*

(11) EP 4 450 719 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
23.10.2024 Bulletin 2024/43

(21) Application number: 22906723.6

(22) Date of filing: 12.12.2022

(51) International Patent Classification (IPC):
E02F 9/28 (2006.01) E02F 3/40 (2006.01)

(86) International application number: 
PCT/ES2022/070787

(87) International publication number: 
WO 2023/111372 (22.06.2023 Gazette 2023/25)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 15.12.2021 ES 202131168

(71) Applicant: Anabelo Inversiones, S.L.U.
21005 Huelva (ES)

(72) Inventors:  
• PEREZ CANO, Abraham

21005 Huelva (ES)
• CUMPLIDO GARCÍA, Juan Carlos

21670 Nerva (Huelva) (ES)

(74) Representative: TRBL Intellectual Property
Glorieta de Quevedo, 8
28015 Madrid (ES)

(54) BLADE GUARD FOR MINING LOADER BUCKETS

(57) The invention relates to a guard made up of a
series of teeth that are bolted to the lip (2-2’-2") of the
bucket, consist of three parts made of highly durable ma-
terials, are welded together and sit on the underside, side
and top of the edge of said lip. Said teeth are secured by
means of a set of bolts, washers and nuts, so that the
latter are housed in the slotted holes (11) of the base

plate to ensure that the bolts remain tight and the teeth
do not fall out. The design of the teeth facilitates the entry
of the bucket into the heaps of ore, reducing mechanical
wear and consumption. The teeth are interchangeable,
which significantly increases the durability of the assem-
bly.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a blade guard
for mining loader buckets, intended for increasing the
durability of said blades, reducing replacement times, re-
ducing mechanical wear in loaders, and reducing fuel
and tire consumption.
[0002] Therefore, one object of the invention is to pro-
vide an efficient guard system which prevents having to
constantly retighten the teeth and lip of the bucket by
reducing vibrations and blows in their securing means,
offering a self-sharpening system, favouring the entry in-
to the heap of ore, which translates into lower mechanical
wear of the loaders and a substantial reduction in fuel
and tire consumption.
[0003] The invention is comprised in the field of indus-
trial machinery used in mining and is applicable both in
material dragline buckets and in excavator buckets.

BACKGROUND OF THE INVENTION

[0004] In the scope of practical application of the in-
vention, i.e., the mining sector, excavator machines
which include a bucket or a shovel on the main edge of
which teeth are installed to help penetrate the material
to be extracted, are used.
[0005] As is evident, these teeth are subject to intense
wear, so they must be replaced on a regular basis.
[0006] Teeth retaining devices which are attached to
the main edge of the bucket and have mechanisms which
secure the teeth individually, allowing the release and
the replacement of said teeth, which elements are like-
wise subjected to intense wear, so they must also be
regularly replaced, are known.
[0007] These devices are usually welded together with
the teeth to the bucket, so replacement manoeuvres may
take up to two shifts.
[0008] Although there are systems in which the teeth
together with their guard are mechanically attached to
the lip of the bucket, as in the case of patents US 6848203
and US 2004/009888, the assembly is bolted exclusively
to the lip upper face, so that said bolts tend to loosen due
to vibrations and must be periodically retightened, which
represents an unwanted loss of time and the possibility
of a tooth being lost, with the blade being exposed and
subsequently deteriorated.
[0009] At the same time, such devices are usually
made of cast manganese steel, a material that rarely
reaches a hardness of about 550 HB, so that if they do
reach that value, they only do so under exposure to ex-
treme impact wear, but not sliding wear.
[0010] In the case of sliding wear, they typically have
a moderate hardness of 400-500 HB.

DESCRIPTION OF THE INVENTION

[0011] The proposed blade guard for mining loader
buckets solves in a fully satisfactory manner the draw-
backs set forth above in relation to the different aspects
discussed.
[0012] To that end, starting from the conventional
structuring of a bucket, in the guard of the invention there
are a series of novel elements from which the advantages
set forth below are derived.
[0013] The first of the elements having a novel struc-
turing is the lip which is welded to the lower and main
edge of the bucket.
[0014] Said lip is made up of a wear-resistant rolled
steel plate, in which there is defined a rectangular main
sector, which is prolonged in the front forming a triangular
sector, being able to have several shapes according to
the use for which the bucket is intended, and is equipped
with a plurality of through holes for the mechanical se-
curing of the assembly of the teeth with their guard ele-
ments, and have different angles of attack, with the par-
ticularity that on the underside of its edge there is estab-
lished a step extending along the entire width of the lip,
or independent stepped notches for each tooth which, in
both cases, the vertical wall of which defines a support
and stabilisation element for the base plate where the
teeth are located, releasing shear stressing on the se-
curing bolts for securing the teeth to the lip.
[0015] More specifically, each tooth is formed from
three parts having a different thickness and composition
which are welded to one another forming a one-piece
assembly which is secured by means of sets of bolts and
nuts to the lip described above.
[0016] Said teeth include a base plate, an intermediate
part, and an upper part.
[0017] The base plate is manufactured in wear-resist-
ant rolled steel. The upper middle area of the trailing edge
of this part is supported on the step provided on the lower
face of the lip, such that this plate protrudes vertically
with respect to same, protecting the lip from wear.
[0018] This part includes on the lower face thereof
through bores, ending in the lower portion in notches in
the form of a slotted hole having a width in accordance
with the width of the securing nuts provided for the teeth,
preventing said nuts from being able to rotate with the
vibrations generated in the tooth, thereby preventing the
bolts having to be periodically retightened.
[0019] The intermediate part is manufactured in wear-
resistant rolled steel and supported against the outer
edge of the lip, including rear openings offering additional
areas for welding said part to the lower part or base plate.
[0020] In turn, the upper part is manufactured in wear-
resistant rolled steel and is flush with the upper surface
of the lip, including rear extensions with holes coinciding
with the holes provided on the lip, as well as with the
holes of the base plate, for stabilising the teeth by means
of bolts which are inserted in the upper portion and sta-
bilised by means of nuts which are housed in the slotted
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holes of the base plate.
[0021] It also includes holes for offering additional ar-
eas for welding said part to the intermediate part.
[0022] The device is complemented with corner pieces
made up of two elements which are attached to one an-
other through a tongue and groove coupling, a thicker
corner piece which is welded to the side wall of the bucket
and to the lip, and a second corner piece that is not as
thick welded to the upper part of each lateral tooth, which
externally and laterally fit on the thicker corner piece to
which it is bolted, and said corner piece includes a front
and inner extension in the form of a male element that
fits in a groove established on the leading edge of the
corner piece welded to the lip and to the bucket.
[0023] The lower faces of the base plates are covered
with a hard metal material, suitable for very highly abra-
sive wear and applications with moderate to high impacts
based on hard metal carbides. The covering is configured
as a pattern of welding beads which increases the surface
of the lower part of the tooth and constitutes a support
so that the ore itself adheres to that area, creating an
additional guard shield with the ore itself, therefore re-
ducing the wear of the tooth itself and increasing its serv-
ice life.
[0024] According to an embodiment variant, the inven-
tion is likewise applicable in excavator buckets, so that
conventional claws are arranged between the material
dragline teeth, secured by means of pins to respective
claw bars welded to the lip, for which purpose the lip will
include on the lower face with respect to its leading edge
a plurality of independent steps, suitable in terms of
shape for receiving the respective teeth which are se-
cured to the latter through complementary bolts, which
lip does not include the lateral corner pieces described
above.
[0025] As for the materials used, wear-resistant rolled
steel has a hardness that is more homogeneous with
respect to the different types of wear, whether it is sliding
wear or impact wear. For example, Hardox 550 wear-
resistant rolled steel has a hardness that is never less
than 550 HB, regardless of the type of wear.
[0026] In addition to optimising its service life, the ho-
mogeneity of this material predicts said duration, and the
wear service life of the components can be very accu-
rately estimated.
[0027] Due to its high shape stability, it withstands in-
tense wear conditions without cracking, expansion, or
distortion, thereby simplifying and optimising production
and preventing wear parts from being damaged during
use.
[0028] It is a material that, unlike manganese steels,
can be profiled, machined, and welded with the suitable
means and methods.
[0029] Finally, the use of this material contributes to a
healthier working environment than manganese steel, as
welding and cutting are carried out without any major
smoke emissions.
[0030] Based on this structuring, improvements of up

to 20% have been achieved in the duration of the buckets,
and of up to 65% by interchanging the central teeth with
the intermediate teeth and replacing the lateral teeth with
others referred to as half-used teeth, all with a structuring
and design that facilitates the entry of the bucket into the
heaps of ore, reducing mechanical wear and consump-
tion, as well as ensuring that the bolts remain tight and
the teeth do not fall out.

DESCRIPTION OF THE DRAWINGS

[0031] To complement the description that will be
made below and for the purpose of helping to better un-
derstand the features of the invention, according to a
preferred example of practical embodiment thereof, at-
tached as an integral part of said description there is a
set of drawings in which the following is depicted in an
illustrative and non-limiting manner:

Figure 1 shows an exploded perspective view of the
three elements included in the teeth of a blade guard
for mining loader buckets carried out according to
the object of the present invention.

Figure 2 shows a perspective view of the device of
the preceding figure duly assembled.

Figure 3 shows a profile detail of the relative arrange-
ment of the three elements included in the tooth and
the lip on which they are mechanically secured.

Figure 4 shows a plan view of the lip included in the
guard of the invention.

Figure 5 shows a side perspective view of the lip of
the preceding figure.

Figure 6 shows a perspective view of the corner
piece associated with the lateral tooth of the bucket.

Figure 7 shows a perspective view of the assembly
of the invention duly assembled.

Figure 8 shows a view similar to that of Figure 7, but
corresponding to the second assembly of the teeth
provided for the device, in which once the central
teeth are partially worn, they are interchanged with
the intermediate teeth.

Figure 9 shows a lower plan view of the assembly
formed by the teeth and the lip.

Figure 10 shows a lower lateral perspective view of
an embodiment variant of the device of the invention
in which the lip holding the teeth has a trapezoidal
configuration.

Figure 11 shows a perspective view of an embodi-
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ment variant of the invention in which the device is
arranged on an excavator bucket.

Figures 12 and 13 show to details in different explod-
ed and perspective views of the configuration of the
lip and teeth of the embodiment variant of Figure 11.

PREFERRED EMBODIMENT OF THE INVENTION

[0032] In view of the mentioned figures, and particu-
larly Figure 7, it can be seen how the blade guard for
mining loader buckets starts from a conventional struc-
turing of a bucket (1), to the lower and leading edge of
which there is attached a lip (2), welded thereto, and
which, as shown in Figures 4 and 5, has a rectangular
main sector (3), which is prolonged in the front forming
a triangular sector (4) and is equipped with a plurality of
through holes (5) for the mechanical securing of the as-
sembly of the teeth.
[0033] Said lip (2) includes, in correspondence with its
lower and leading edge, a step (6) the vertical wall of
which defines a support and stabilisation element for the
base plates included in the teeth, thereby releasing
stresses on the securing bolts for securing the teeth to
the lip.
[0034] Said step (6) may extend along the entire width
of the lip, as shown in Figures 3, 5 and 9, or else be
carried out as independent stepped notches for each
tooth, as shown in Figure 13, according to an embodi-
ment variant which will be described below.
[0035] As shown in Figures 1, 2 and 3, each tooth is
made up of three parts with a different thickness and
composition which are welded to one another, forming a
one-piece assembly which is secured by means of sets
of bolts and nuts to the lip described above.
[0036] The first one of the parts, i.e., the lower part, is
carried out as a base plate (7) manufactured in Hardox
550 and having a thickness that may range between 40
and 50 mm, as will be seen below. The upper middle
area of the trailing edge of this part is supported on the
step (6) provided on the lower face of the lip (2), such
that this plate protrudes on the underside and vertically
with respect to same.
[0037] This part or base plate (7) includes on the lower
face thereof through bores (10) ending in the lower por-
tion in notches in the form of slotted hole (11) having a
width in accordance with the width of the securing nuts
provided for the teeth, which prevent said nuts from being
able to rotate with the vibrations generated in the tooth,
thereby preventing the bolts having to be periodically
retightened.
[0038] The second part included in the teeth is an in-
termediate part (8) which is manufactured in Hardox 450
and supported against the outer edge of the lip (2). It has
a thickness of the order of 30 mm. This part will incorpo-
rate channels (12) for reinforcing the welded attachment
of the parts and preventing said parts from detaching
when the welding becomes worn over working hours. As

can be seen in Figures 1 and 2, this intermediate part (8)
has channels (12) for reinforcing the welded attachment
of the parts, which channels (12) are present in all the
intermediate parts (8) for all the embodiment variants of
the invention, although for the sake of simplicity of the
figures, they are not depicted in Figures 6, 7, 8, 11 and 12.
[0039] The third part consists of an upper part (9), man-
ufactured in Hardox 450, with a thickness of the order of
20 mm, and flush with the upper surface of the lip (3),
including one or more rear extensions (13) with holes
(14) coinciding with the through holes (5) provided on the
lip as well as with the through bores (10) of the base plate
(7), for stabilising the teeth with respect to the lip (2) by
means of hex bolts inserted in the upper portion together
with washers and stabilised by means of nuts which are
housed in the slotted holes (11) of the base plate. These
holes (14) have a perimeter notch having a height ac-
cording to the head of the mentioned bolt in order to pro-
tect said head from wear and facilitate subsequent re-
moval.
[0040] As can be seen in Figures 1 and 2, this part
includes additional holes (15) defining areas for welding
the part to the intermediate part, in addition to the perim-
eter weld thereof. These additional holes (15) are present
in all the upper parts (9) of all the embodiment variants
of the invention, so that although they are not depicted
in Figures 6, 7, 8, 11 and 12, it is for the sake of simpli-
fication of the figures.
[0041] The parts are cut by means of plasma cutting
to minimise temperature input and thereby achieve min-
imum variation of the physicochemical properties of the
parts. Once all the parts have been cut, the entire inter-
mediate part (thickness of 30 mm) is bevelled on the pe-
rimeter so as to be welded, and front bevelling is also
performed to impart the necessary shape.
[0042] The parts are assembled on a mould, secured
by means of standard bolts and arranged in dots for sub-
sequent welding.
[0043] As can be seen in Figures 6 and 7, the device
is complemented with corner pieces (16-17) made up of
two laminar elements so that the corner piece (17) has
a thickness of the order of 50 mm and is welded to the
side wall of the bucket (1) and to the lip (2), whereas the
corner piece (16) with a thickness of the order of 30 mm
is welded to the upper part (9) of each lateral tooth so
that said upper part externally and laterally fits on the
corner piece thicker to which it is bolted by means of
holes (18), and said corner piece includes a front and
inner extension (19) from which there emerges a male
element (20) that fits in a groove (21) established on the
leading edge of the corner piece of (17).
[0044] The triangular configuration of the front sector
of the lip (2) defines the seating for a series of teeth that
are flush with one another, although the inclination of
their leading edges does not have to be parallel to the
sides of said triangle, as shown in Figures 7 and 9, there
being defined central teeth forming with one another a
more acute angle than that of the lip, which in turn defines
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a more prominent central sector, intermediate teeth, par-
allel to the lip, and lateral or end teeth forming a more
obtuse angle.
[0045] This design facilitates the entry of the bucket
into the heaps of ore, reducing mechanical wear and con-
sumption.
[0046] However, the lip (2’) does not have to have a
triangular front end and can have other configurations,
such as the trapezoidal configuration shown in the ex-
ample of embodiment of Figure 10, or a completely rec-
tangular configuration, without this affecting the essence
of the invention.
[0047] The central and lateral teeth are subjected to
greater wear than the intermediate teeth are, so to even
further extend the service life of the assembly of teeth,
this design allows interchanging the teeth (Figure 8), be-
cause in the rear part for the attachment to the lip, the
intermediate teeth and the central teeth are the same
(with two symmetrical groups being defined on either side
of the vertex of the triangle of the lip), and the position of
the central teeth can be interchanged with the position
of the intermediate teeth halfway through their service
life such that, although this modifies the plan profile of
the edge of attack of the bucket, defining a less sharp or
prominent profile, it allows considerably extending the
service life of the assembly of teeth.
[0048] At the same time, it is provided that the lateral
teeth, which are also subjected to intense wear, can be
replaced with the half-used lateral teeth having a similar
configuration to those being replaced, but in which the
base plate is not as thick, i.e., 40 mm thick, compared to
the base plate of the rest of teeth which is 50 mm thick,
because at the time of the replacement thereof, the thick-
ness of the base plate of the rest of teeth will have obvi-
ously been reduced due to wear.
[0049] Even though in the examples of the practical
embodiments of Figures 7 to 10 it has been provided that
six teeth are assembled on the lip (3), the number of teeth
may be increased depending on the size of the bucket,
or even be reduced (five in the case of the example of
practical embodiment of Figure 11), without this affecting
the essence of the invention.
[0050] According to the embodiment variant of Figures
11 to 13, the invention is likewise applicable in excavator
buckets (1’), so that between the material dragline teeth
there are arranged conventional claws (22), which are
secured by means of pins to a respective claw bars (23)
welded to the lip (2"), for which purpose and as mentioned
above, the lip (3’) will include on the lower face with re-
spect to its leading edge a plurality of independent steps
(6), suitable in terms of shape for receiving the respective
teeth which are secured to the latter through complemen-
tary bolts (24).
[0051] In buckets of this type, the use of the lateral
corner pieces described above and depicted in Figures
3, 6, 7, 8 and 10 is optional, although the edges of the
side walls of the bucket could incorporate conventional
reinforcement elements (25).

[0052] Lastly, as mentioned above, the teeth are cov-
ered with a Duroxite type hard metal material, which is
based on hard metal carbides, suitable for very highly
abrasive wear and applications with moderate to high
impacts. This covering is made of a material that is even
more wear-resistant than the material of the tooth itself.
[0053] In Figure 9, it can be seen how this material is
applied on the lower face of the teeth in the form of beads,
forming an array which facilitates the adherence of ore
under the tooth, which reduces direct friction against the
tooth itself, therefore increasing its durability.

Claims

1. A blade guard for mining loader buckets which, start-
ing from the conventional structuring of a bucket (1),
to the lower and leading edge of which there is at-
tached a lip (2-2’-2"), welded thereto, there being
attached thereto teeth and a lip (2-2’-2") which is
equipped, in correspondence with its free and lead-
ing edge, with a plurality of through holes (5) for the
mechanical securing of the teeth by means of sets
of bolt-washer-nut, characterised in that the lip
(2-2’-2") includes, in correspondence with the lower
and leading edge thereof, a common step (6) or sev-
eral independent steps (6) the vertical wall of which
defines a support and stabilisation element for the
teeth, which teeth are made up of three elements,
that is, a base plate (7) with an upper middle area of
the trailing edge thereof supported on the step (6)
provided on the lower face of the lip (2-2’-2") pro-
truding from the underside and vertically with respect
to same, an intermediate part (8) supported against
the outer edge of the lip (2-2’-2") and an upper part
(9) that is flush with the upper surface of the lip (3),
which are secured to one another by means of weld-
ing.

2. The blade guard for mining loader buckets according
to claim 1, characterised in that the base plate (7)
is manufactured in wear-resistant rolled steel, includ-
ing on the lower face thereof through bores (10) end-
ing in the lower portion in notches in the form of a
slotted hole (11) having a width in accordance with
the width of the securing nuts provided for the teeth;
the intermediate part (8) is manufactured in wear-
resistant rolled steel and includes channels (12) for
reinforcing the attachment between the parts by
means of welding; the upper part (9) is manufactured
in wear-resistant rolled steel, including holes (15) de-
fining areas for the welding of said part to the inter-
mediate part (8), as well as one or more rear exten-
sions (13) with holes (14) coinciding with the through
holes (5) provided on the lip (2-2’-2"), as well as with
the through bores (10) of the base plate (7), for sta-
bilising the teeth with respect to the lip (2-2’-2") by
means of bolts inserted in the upper portion together
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with washers and stabilised by means of nuts which
are housed in the slotted holes (11) of the base plate.

3. The blade guard for mining loader buckets according
to claim 1, characterised in that the device is com-
plemented with pairs of corner pieces (16-17) that
can be coupled to one another, wherein the corner
pieces (17) are attached to the side wall of the bucket
(1) and to the lip (2-2’) by means of welding, whereas
the corner pieces (16) are welded to the upper part
(9) of each lateral tooth.

4. The blade guard for mining loader buckets according
to claim 1, characterised in that the lip (2) has a
rectangular main sector (3), which is prolonged in
the front forming a triangular sector (4).

5. The blade guard for mining loader buckets according
to claim 1, characterised in that there are defined
at least three types of teeth with different angles from
its leading edge with respect to the angle formed in
the triangular sector of the lip, that is, central teeth
the leading edge of which has a more acute angle
than that of the lip, intermediate teeth the leading
edge of which is parallel to the leading edge of the
lip, and lateral or end teeth forming a more obtuse
angle with the edge of said lip, the intermediate and
central teeth being interchangeable, whereas the lat-
eral teeth can be replaced with half-used teeth, with
the same structural configuration, but in which the
base plate is not as thick.

6. The blade guard for mining loader buckets according
to claim 1, characterised in that the lip (2’) has a
trapezoidal plan configuration.

7. The blade guard for mining loader buckets according
to claim 1, characterised in that the lip has a rec-
tangular plan configuration.

8. The blade guard for mining loader buckets according
to claim 1, characterised in that the corner pieces
(16-17) are made up of two laminar elements of dif-
ferent thicknesses, in which the corner piece (17)
welded to the side wall of the bucket (1) and to the
lip (2-2’-2") is thicker than the corner piece (16) weld-
ed to the upper part (9) of each lateral tooth, it having
been provided for the latter to externally and laterally
fit on the corner piece (17) to which it is bolted by
means of holes (18), said corner piece (16) including
a front and inner extension (19) from which there
emerges a male element (20) that fits in a groove
(21) established on the leading edge of the corner
piece (17).

9. The blade guard for mining loader buckets according
to claims 1, 3 and 4, characterised in that the base
plate (7) has a thickness of the order of 50 mm for

the teeth initially installed in the bucket, whereas in
the half-used teeth it has a thickness of the order of
40 mm.

10. The blade guard for mining loader buckets according
to claim 1, characterised in that the intermediate
part (8) has a thickness of the order of 30 mm.

11. The blade guard for mining loader buckets according
to claim 1, characterised in that the upper part (9)
has a thickness of the order of 20 mm.

12. The blade guard for mining loader buckets according
to claim 1, characterised in that the lower face of
the teeth is covered with a hard metal based on hard
metal carbides, applied in the form of beads, forming
an array.

13. The blade guard for mining loader buckets according
to claim 1, characterised in that the lip (2") includes
on the lower and front face thereof a plurality of in-
dependent steps (6), suitable in terms of shape for
receiving the respective teeth which are secured to
the latter through complementary bolts (24), with the
particularity that in the space that is defined between
the independent steps, the lip (2") incorporates claw
bars (23) welded thereto, where the corresponding
claws (22) are secured by means of pins.
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