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(54) MOUNTING BLOCK FOR HYDRAULIC MINING SHOVEL

(57) A mounting block (114) for a hydraulic mining
shovel (100) is disclosed. The mounting block (114) is
provided to couple a module (110) to a superstructure
(106) of the hydraulic mining shovel (100). The mounting
block (114) includes a first surface (202) that engages
with the module (110) and a second surface (204) that
engages with the superstructure (106) via a weld (400).
The mounting block (114) further includes a peripheral
surface (206) extending between the first surface (202)
and the second surface (204). The peripheral surface
(206) includes a first portion (208) having a first tapering
cross section (209). The first tapering cross section (209)
tapers inwardly towards the first surface (202) in a first
direction (210) defined from the second surface (204) to
the first surface (202).



EP 3 178 999 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present disclosure relates, generally, to a
superstructure of a hydraulic mining shovel, and more
particularly to a mounting block for the superstructure.

Background

[0002] Construction and earth working machines, such
as excavators, cranes, and hydraulic mining shovels, em-
ploy a platform, commonly referred to as a superstruc-
ture, mounted on a mobile undercarriage. The super-
structure normally supports booms, masts, and other
suitable structures which normally support tools and im-
plements for handling and manipulating construction ma-
terials and articles. For example, one or more arms are
pivotally mounted on the superstructure. In addition, cer-
tain modules, such as an operator cabin and oil cooler
system, of the earth working machines are coupled to
the superstructure via multiple mounting blocks. Typical-
ly, current design of the mounting blocks fails to aid in
providing durability of the mounting or coupling of the
modules to the superstructure.

Summary of the Disclosure

[0003] According to an aspect of the present disclo-
sure, a mounting block for a hydraulic mining shovel is
provided. The mounting block is provided to couple a
module to a superstructure of the hydraulic mining shov-
el. The mounting block includes a first surface that en-
gages with the module and a second surface that engag-
es with the superstructure via a weld. The mounting block
further includes a peripheral surface extending between
the first surface and the second surface. The peripheral
surface includes a first portion having a first tapering
cross section. The first tapering cross section tapers in-
wardly towards the first surface in a first direction defined
from the second surface to the first surface.
[0004] In another aspect of the present disclosure, a
method for engaging a mounting block with a superstruc-
ture of a hydraulic mining shovel is provided. The method
includes coupling the mounting block with the superstruc-
ture via a weld. A first surface of the mounting block is
engaged with a module and a second surface of the
mounting block is engaged with the superstructure. The
method further includes machining a surface of the weld
to form a surface contour having a tapering cross section.
The tapering cross section of the surface contour tapers
outwardly in a direction towards the second surface.
[0005] Other features and aspects of this disclosure
will be apparent from the following description and the
accompanying drawings.

Brief Description of the Drawings

[0006]

FIG. 1 is a perspective view of a portion of a hydraulic
mining shovel showing a superstructure, according
to an embodiment of the present disclosure;
FIG. 2 is a perspective view of a mounting block of
the superstructure, according to an embodiment of
the present disclosure;
FIG. 3 is a front view of the mounting block, according
to an embodiment of the present disclosure;
FIG. 4 is a side view of the mounting block, according
to an embodiment of the present disclosure;
FIG. 5 is side views of the mounting block showing
a welding process used to engage the mounting
block with the superstructure, according to an em-
bodiment of the present disclosure; and
FIG. 6 is a flowchart of a method for engaging the
mounting block with the superstructure of the hy-
draulic mining shovel, according to an embodiment
of the present disclosure.

Detailed Description

[0007] Reference will now be made in detail to specific
embodiments or features, examples of which are illus-
trated in the accompanying drawings. Wherever possi-
ble, corresponding or similar reference numbers will be
used throughout the drawings to refer to the same or
corresponding parts. Moreover, references to various el-
ements described herein, are made collectively or indi-
vidually when there may be more than one element of
the same type. However, such references are merely ex-
emplary in nature. It may be noted that any reference to
elements in the singular may also be construed to relate
to the plural and vice-versa without limiting the scope of
the disclosure to the exact number or type of such ele-
ments unless set forth explicitly in the appended claims.
[0008] FIG. 1 illustrates a perspective view of a portion
of a hydraulic mining shovel 100. The hydraulic mining
shovel 100 includes an arm assembly 102. The arm as-
sembly 102 includes multiple linkages, such as an arm
104 and a work tool (not shown) attached to an end of
the arm 104 for carrying work aggregate from a location
at a worksite, or scooping the work aggregate from the
worksite. The arm 104 may be pivotally connected to a
superstructure 106 of the hydraulic mining shovel 100.
One or more hydraulic cylinder actuators 116 may be
coupled between the super structure 106 and the arm
104, to move the arm 104 relative to the superstructure
106, and accordingly operate a work tool. The hydraulic
mining shovel 100 may also include a drive unit, such as
tracks 108 for propelling the hydraulic mining shovel 100
and a module 110, such as an operator cabin 111 (shown
in dotted line), for hosting user interface devices for con-
trolling the arm 104 and the drive unit. The module 110
may be secured to, and constituting a part of, frame 112
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of the hydraulic mining shovel 100. Joysticks or operating
levers may be provided within the module 110 and may
be adapted to control operation of the hydraulic cylinder
actuators 116.
[0009] The frame 112 may be configured to support
various components of the hydraulic mining shovel 100
including, but not limited to, an engine, a hydraulic sys-
tem, and various other operating systems of the hydraulic
mining shovel 100. The frame 112 may be supported by,
and may be transportable on, the tracks 108. The super-
structure 106 is attached to the frame 112 and protrudes
in a direction away from the frame 112 to support the arm
assembly 102. The superstructure 106 is also configured
to couple various modules including, but not limited to,
the operator cabin 111, and an oil cooler system of the
hydraulic mining shovel 100. In one embodiment of the
present disclosure, the module 110 is engaged with the
superstructure 106 via multiple mounting blocks 114. In
an installed condition of the module 110, the mounting
blocks 114 lie between the superstructure 106 and the
module 110. The structure of the mounting blocks 114
will be described in detail with reference to FIG. 2.
[0010] It will be appreciated by the person skilled in the
art that the mounting blocks 114 may be employed in
various machines including, but not limited to, an exca-
vator, a material handler, a long reach excavator, a foun-
dation drill, a rock drill, a piling machine, and a tunneling
machine. The mounting block 114 may also be employed
in machines that may be used in industrial applications
including, but not limited to, mining, construction, farm-
ing, transportation, or any other industrial applications
known in the art. Further, in various embodiments, the
mounting block 114 may be employed for connecting a
first component to a second component at a desired gap
in various industrial applications known in the art.
[0011] FIG. 2 illustrates a perspective view of the
mounting block 114, according to an embodiment of the
present disclosure. The mounting block 114 includes a
first surface 202 for engaging with the module 110, such
as the operator cabin 111, and a second surface 204 for
engaging with the superstructure 106. Specifically, ac-
cording to an embodiment of the present disclosure, the
second surface 204 is engaged with the superstructure
106 via a weld, which would be described later with ref-
erence to FIG. 4. The first surface 202 and the second
surface 204 define a thickness ’X’ of the mounting block
114 therebetween, as shown in FIG. 4. In other words,
the first surface 202 is provided distant from the second
surface 204, and accordingly the distance between the
first surface 202 and the second surface 204 forms the
thickness ’X’ of the mounting block 114.
[0012] The mounting block 114 further includes a pe-
ripheral surface 206 extending between the first surface
202 and the second surface 204, as shown in FIG. 2.
The peripheral surface 206 includes a first portion 208
having a first tapering cross section 209. The first portion
208 is so formed, such that the first tapering cross section
209 tapers inwardly towards the first surface 202 in a first

direction 210. A direction defined from the second sur-
face 204 to the first surface 202 is referred to as the first
direction 210. Further, the peripheral surface 206 in-
cludes a second portion 212 having a second tapering
cross section 213. The second portion 212 is so formed,
such that the second tapering cross section 213 tapers
inwardly towards the second surface 204 in a second
direction 214. A direction defined from the first surface
202 to the second surface 204 is referred to as the second
direction 214.
[0013] Furthermore, the peripheral surface 206 in-
cludes a third portion 216 that extends between the first
portion 208 and the second portion 212 in a direction
perpendicular to at least one of the first surface 202 and
the second surface 204. In an example, the mounting
block 114 may be a solid block made of hard material,
such as a metal or an alloy, so that the mounting block
114 provides sufficient strength to hold the module 110
while engaging the module 110 with the superstructure
106. In one example, the material may be structural steel
S355. Further, in another example, the mounting block
114 may be casted and machined thereafter to obtain
the structure described hereinabove.
[0014] For instance, the mounting block 114 may be
casted as a rectangular block. Width and position of the
third portion 216 may be predetermined, and may be ac-
cordingly marked on the casted rectangular block. Sub-
sequently, the rectangular block may be machined, by a
surface grinding process, from either sides of the third
portion 216 thus marked on the rectangular block, to ob-
tain the first tapering cross section 209 and the second
tapering cross section 213. In an example, the taper of
the second tapering cross section 213 may extend from
the third portion 216 till the second surface 204 along a
periphery of the third portion 216. In such a case, a width
’W1’ of the second surface 204, as shown in FIG. 3, would
be lesser than a width ’W2’ of the third portion 216 or the
rectangular block. Alternatively, the rectangular block
may be so machined, such that the taper of the second
tapering cross section 213 is formed on a top portion ’D’
and a bottom portion ’B’ of the peripheral surface 206. In
such a case, the width ’W1’ of the second surface 204
remains substantially equal to the width ’W2’ of the third
portion 216 or the rectangular block. In an example, the
width ’W1’ of the second surface 204 may be in a range
from 10mm to 50mm and the width ’W2’ of the third por-
tion 216 or the mounting block 114 may be in a range
from 100mm to 400mm. It may also be understood that,
depending on various applications, the mounting block
114 may be made in various cross sectional shape, such
as a circle, square, elliptical, polygonal or any other shape
known in the art.
[0015] Additionally, in such cases, the sides adjacent
to the top portion ’D’ and the bottom portion ’B’ remain
to be in plane with the third portion 216. It will be appre-
ciated that similar structure and machining may be pro-
vided on another side of the third portion 216 to form the
first tapering cross section 209. In addition, it will be ap-
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preciated that such variation may be employed by the
person skilled in the art with respect to a length of the
second surface 204 and the third portion 216. In other
words, a length ’L1’ of the second surface 204 may be
varied with respect to a length ’L2’ of the third portion 216
or the rectangular block by machining.
[0016] FIG. 4 illustrates a side view of the mounting
block 114, according to an embodiment of the present
disclosure. As described earlier, the first surface 202 and
the second surface 204 define the thickness ’X’ of the
mounting block 114. In an example, the thickness ’X’ of
the mounting block 114 may be in a range from 40 mil-
limeters (mm) to 200mm. Further, as shown in FIG. 2,
the third portion 216 defines a thickness ’T’ between the
first portion 208 and the second portion 212. In an exam-
ple, the thickness ’T’ of the third portion 216 may be in a
range from 5mm to 30mm. Furthermore, a depth ’D1’ of
the first portion 208 with respect to the first surface 202
may be in a range from 40mm to 80mm and a depth ’D2’
of the second portion 212 with respect to the second sur-
face 204 may be in a range from 5mm to 30mm. The
length ’L2’ of the mounting block 114, defined by the third
portion 216, may be in a range from 150mm to 400mm.
[0017] Further, the first tapering cross section 209 is
inclined at a first angle of inclination ’α’ with respect to a
horizontal plane 300 and the second tapering cross sec-
tion 213 is inclined at a second angle of inclination ’β’
with respect to the horizontal plane 300. The horizontal
plane 300 may be understood as a plane that is perpen-
dicular to the module 110 and the superstructure 106. In
an example, the first angle of inclination ’α’ may be in a
range from 20 degrees to 70 degrees and the second
angle of inclination ’P’ may be in a range from 30 degrees
to 60 degrees.
[0018] The mounting block 114 further includes a plu-
rality of holes 302 extending from the first surface 202 in
the second direction 214. Each of the plurality of holes
302 is adapted to receive a fastening member (not
shown) therein to couple the mounting block 114 with the
module 110, or vice-versa. The holes 302 may be formed
once the machining of the mounting block 114 is com-
pleted. In an example, threads may be provided in each
of the holes 302 to accommodate the fastening member
into the holes 302. The holes 302 may be formed in a
manner, such that a depth ’D3’ of the holes 302 is less
than the thickness ’X’ of the mounting block 114. In an
example, two to seven holes may be formed in the mount-
ing block 114.
[0019] FIG. 5 illustrates side views of the mounting
block 114 showing a weld 400 used to engage the mount-
ing block 114 with the superstructure 106, according to
an embodiment of the present disclosure. In one embod-
iment, the mounting block 114 may be positioned at a
desired location on the superstructure 106 with the sec-
ond surface 204 of the mounting block 114 abutting the
surface of the superstructure 106. Subsequently, the
mounting block 114 may be welded to the superstructure
106. In another embodiment, the mounting block 114

may be welded to the superstructure 106 and the holes
302 may be formed in the mounting block 114 thereafter.
The weld 400 may be provided on the second portion
212 along the periphery of the mounting block 114. For
instance, initially a bevel weld layer 402 may be formed
on the second portion 212 of the mounting block 114
followed by a fillet weld layer 404 thereon. The bevel weld
layer 402 and the fillet weld layer 404 aids in coupling
the mounting block 114 with the superstructure 106. Dur-
ing welding, the third portion 216 aids in providing a ref-
erence to an operator, so that the layers of the weld 400
are not deposited beyond the third portion 216.
[0020] Subsequently, the weld 400 may be machined
to form a surface contour on the weld 400. In an example,
the weld 400 may be grinded so that the surface contour
of the weld 400 is provided with a tapering cross section
406. The tapering cross section 406 tapers outwardly
with respect to the second surface 204 in the second
direction 214. In an example, the machining of the weld
400 may be performed until the third portion 216 is
merged with the tapering cross section 406, as shown in
FIG. 4, such that the tapering cross section 406 of the
weld 400 may align with the first tapering cross section
209 of the first portion 208. In another example, the ta-
pering cross section 406 of the weld 400 may vary from
the first tapering cross section 209 of the first portion 208.
[0021] Various embodiments disclosed herein are to
be taken in the illustrative and explanatory sense, and
should in no way be construed as limiting of the present
disclosure.

Industrial Applicability

[0022] The present disclosure relates to the mounting
block 114 of the superstructure 106 of the hydraulic min-
ing shovel 100 and a method 600 for engaging the mount-
ing block 114 with the superstructure 106 of the hydraulic
mining shovel 100. FIG. 6 illustrates a flowchart of the
method 600 for engaging the mounting block 114 with
the superstructure 106 of the hydraulic mining shovel
100, according to an embodiment of the present disclo-
sure. Steps in which the method 600 is described are not
intended to be construed as a limitation, and any number
of additional steps can be combined in any order to im-
plement the method 600. Further, the method 600 may
be implemented in any suitable hardware, such that the
hardware employed can perform the steps of the method
600 readily and on a real-time basis.
[0023] For the purpose of illustration, various steps of
the method 600 are described in conjunction with FIGS.
1 to 4 of the present disclosure. At step 602, the method
600 includes coupling the mounting block 114 with the
superstructure 106 via the weld 400, such that the first
surface 202 of the mounting block 114 is engaged with
the module 110 and the second surface 204 is engaged
with the superstructure 106. Further, at step 604, the
method 600 includes machining the surface of the weld
400 to form the surface contour having the tapering cross
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section 406. The tapering cross section 406 of the surface
contour tapers outwardly in the second direction 214 to-
wards the second surface 204.
[0024] It will be appreciated that the method 600 is not
limited to the mounting block 114 described in FIGS. 1
to 5. Rather, it will be understood by a person skilled in
the art that the method 600 may be suitably implemented,
albeit with few variations to the mounting block 114 or
the method 600 described herein. In one example, the
method 600 may be implemented in a hardware module
for performing the method 600. For instance, step 602
and step 604 of the method 600 can be performed by the
hardware module.
[0025] The mounting block 114 of the present disclo-
sure allows the module 110 to efficiently engage with the
superstructure 106. For instance, the first tapering cross
section 209 of the first portion 208 and the second taper-
ing cross section 213 of the second portion 212 aids in
distribution of stresses when the module 110 is engaged
with the superstructure 106 via the mounting block 114.
In addition, any stress developed in the mounting block
114 from welding the mounting block 114 and machining
the weld 400, is distributed along the tapering surfaces
of the first portion 208 and the second portion 212. Ac-
cordingly, the mounting block 114 can withstand high
load, thereby minimizing possibility of development of
cracks along the weld 400 and, therefore enhancing the
life of the mounting block 114. In addition, the thickness
’T’ of the third portion 216 restricts the weld 400, such as
the bevel weld layer 402 and the fillet weld layer 404,
within the second portion 212 and the third portion 216.
In other words, the thickness ’T’ of the third portion 216
indicates to an operator that the weld 400 should not be
extended beyond the thickness ’T’.
[0026] While aspects of the present disclosure have
been particularly shown and described with reference to
the embodiments above, it will be understood by those
skilled in the art that various additional embodiments may
be contemplated by the modification of the disclosed ma-
chines, systems and methods without departing from the
spirit and scope of what is disclosed. Such embodiments
should be understood to fall within the scope of the
present disclosure as determined based upon the claims
and any equivalents thereof.

Claims

1. A mounting block (114) for a hydraulic mining shovel
(100), the mounting block (114) configured to couple
a module (110) to a superstructure (106) of the hy-
draulic mining shovel (100), the mounting block (114)
comprising:

a first surface (202) configured to engage with
the module (110);
a second surface (204) configured to engage
with the superstructure (106) via a weld (400);

and
a peripheral surface (206) extending between
the first surface (202) and the second surface
(204), the peripheral surface (206) includes a
first portion (208) having a first tapering cross
section (209), wherein the first tapering cross
section (209) tapers inwardly towards the first
surface (202) in a first direction (210) defined
from the second surface (204) to the first surface
(202).

2. The mounting block (114) of claim 1, wherein the
peripheral surface (206) comprises a second portion
(212) having a second tapering cross section (213),
wherein the second tapering cross section (213) ta-
pers inwardly towards the second surface (204) in a
second direction (214) defined from the first surface
(202) to the second surface (204).

3. The mounting block (114) of claim 1, wherein the
peripheral surface (206) comprises a third portion
(216) extending between the first portion (208) and
the second portion (212) in a direction perpendicular
to at least one the first surface (202) and the second
surface (204).

4. The mounting block (114) of claim 3, wherein the
third portion (216) of the peripheral surface (206) de-
fines a thickness (T) between the first portion (208)
and the second portion (212) of the peripheral sur-
face (206), and wherein the thickness (T) is config-
ured to restrict the weld (400) within the second por-
tion (212) and the third portion (216) of the peripheral
surface (206).

5. The mounting block (114) of claim 4, wherein the
thickness (T) is in a range of 5 millimeters (mm) to
30 millimeters (mm).

6. The mounting block (114) of claim 1 comprises a
plurality of holes (302) extending from the first sur-
face (202) in the second direction (214), wherein
each of the plurality of holes (302) are configured to
receive a fastening member therein to couple the
mounting block (114) with the module.

7. The mounting block (114) of claim 6, wherein the
first surface (202) and the second surface (204) de-
fine a thickness (X) of the mounting block (114) ther-
ebetween, wherein depth (D3) of the one or more
holes (302) is less than the thickness (X) of the
mounting block (114).

8. The mounting block (114) of claim 7, wherein the
thickness (X) is in a range of 40mm to 200mm.

9. The mounting block (114) of claim 1, wherein the
weld (400) comprises a surface contour having a ta-
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pering cross section (406), wherein the tapering
cross section (406) of the surface contour tapers out-
wardly in the second direction (214) from the first
surface (202) to the second surface (204).

10. The mounting block (114) of claim 1, wherein the
weld (400) comprises a bevel weld layer (402) and
a fillet weld layer (404) on the bevel weld layer (402),
wherein the bevel weld layer (402) and the fillet weld
layer (404) are together configured to couple the
mounting block (114) with the superstructure (106).

11. The mounting block (114) of claim 1, wherein the
first tapering cross section (209) has a first angle of
inclination (α) with respect to the first surface (202),
and wherein the first angle of inclination (α) is in a
range of 20 degrees to 70 degrees.

12. The mounting block (114) of claim 1, wherein the
second tapering cross section (213) has a second
angle of inclination (β) with respect to the second
surface (204), and wherein the second angle of in-
clination (β) is in a range of 30 degrees to 60 degrees.

13. The mounting block (114) of claim 1, wherein depth
(D1) of the first portion (208) of the peripheral surface
(206) with respect to the first surface (202) is in a
range of 40mm to 80 mm.

14. The mounting block (114) of claim 1, wherein depth
(D2) of the second portion (212) of the peripheral
surface (206) with respect to the second surface
(204) is in a range of 5mm to 30mm.

15. A method (600) for engaging a mounting block (114)
with a superstructure (106) of a hydraulic mining
shovel (100), the method (600) comprising:

coupling the mounting block (114) with the su-
perstructure (106) via a weld (400), wherein a
first surface (202) of the mounting block (114)
is engaged with a module (110) and a second
surface (204) of the mounting block (114) is en-
gaged with the superstructure (106); and
machining a surface of the weld (400) to form a
surface contour having a tapering cross section
(406), wherein the tapering cross section (406)
of the surface contour tapers outwardly in a di-
rection towards the second surface (204).

9 10 
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