woO 20207239256 A1 |0 0000 Y00 000 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O OO 00O 0 A0

International Bureau % (10) International Publication Number

WO 2020/239256 Al

(43) International Publication Date
03 December 2020 (03.12.2020) WIRPOIPCT

(51) International Patent Classification: (74) Agent: BRP RENAUD UND PARTNER MBB
B62D 21/10 (2006.01) B62D 21/18 (2006.01) RECHTSANWALTE PATENTANWALTE STEUER-
BERATER; Konigstrahe 28, 70173 Stuttgart (DE).

PCT/EP2020/025236  (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

21 May 2020 (21.05.2020) CA, CH, CL. CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, KE, KG, KH, KN, KP, KR,

(21) International Application Number:

(22) International Filing Date:

(26) Publication Language: English KW,KZ, LA,LC,LK,LR, LS, LU, LY, MA, MD, ME, MG,
(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
2019-097266 24 May 2019 (24.05.2019) Jp PA, PE, PG, P, PL, PT, QA, RO, RS, RU, RW, SA, SC,

SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT,

(71) Applicant: CATERPILLAR SARL [CH/CH]; Route de TZ. UA. UG, US, UZ, VC. VN, WS, ZA, ZM. ZW.

Frontenex 76, 1208 Geneva (CH).

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(72) Inventors: TSUNEYOSHI, Takeshi; c/o Caterpillar Japan
LLC., 1106-4 Shimizu, Uozumi-cho, Akashi-shi, Hyogo,
6748686 (JP). TAMURA, Masato, c/o Caterpillar Japan
LLC., 1106-4 Shimizu, Uozumi-cho, Akashi-shi, Hyogo,
6748686 (JP).

(54) Title: FRAME OF CONSTRUCTION MACHINE

FIG.1

(57) Abstract: Problem to Be Solved: To provide a frame of construction machines that can enhance the rigidity of support members.
Solution: The frame (2) comprises a bottom plate (4), a pair of vertical plates (0) being disposed spacedly in a width direction on a top
surface of the bottom plate (4) and extending longitudinally and vertically, and multiple support members (8) extending toward outside
in a width direction from breadthwise outer surface of the pair of vertical plates (6). At least one of the multiple support members (8)
comprises a vertical wall (20) perpendicular to the bottom plate (4). A breadthwise inner end part of vertical wall (20) is welded on
breadthwise outer surface of one of pair of vertical plates (6). A lower end of the pair of vertical plates (6) is welded intermittently on a
top surface of the bottom plate (4), and there exists a non-welded part (34) where the lower end of the vertical plates (6) is not welded
on the top surface of the bottom plate (4) under breadthwise inner end part of the vertical wall (20).

[Continued on next page]



WO 2020/239256 A | [I0 00000000V 0 0O

TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



WO 2020/239256 PCT/EP2020/025236

10

15

20

DESCRIPTION

FRAME OF CONSTRUCTION MACHINE

FIELD OF THE INVENTION

This disclosure relates to a frame used in construction machines

including hydraulic shovels.

BACKGROUND ART

In general, a hydraulic shovel as a typical example of construction
machines comprises a lower traveling body, an upper swiveling body
swivelably mounted on to the lower traveling body, and a working arm
device operably installed on the upper swiveling body. A frame of upper
swiveling body comprises a bottom plate, a pair of vertical plates being
disposed spacedly in a width direction on a top surface of the bottom plate
and extending longitudinally and vertically, and multiple support members
extending toward outside in a width direction from breadthwise outer surface
of the pair of vertical plates. A cab and various components (fuel tank,
hydraulic tank, and others, for example) are mounted on the multiple support
members.

When the frame of upper swiveling body is produced, a lower end of
a pair of vertical plates is welded on a top surface of the bottom plate, then
an upper end position of support members 1s adjusted with reference to the

top or lower surface of the bottom plate, and a breadthwise inner end part of
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support members is welded on the breadthwise outer surface of the vertical
plates. In this case, in order to adjust upper end position of support
members, the lower end of support members may not be welded on the top
surface of the bottom plate (refer to PTL 1, for example).
[CITATION LIST]
[Patent Document]

PTL 1: Japanese Unexamined Patent Application Publication No.

2014-105499

SUMMARY OF INVENTION

[PROBLEM TO BE SOLVED BY THE INVENTION]

As for the frame of upper swiveling body, since it is required to avoid
interfering of the lower end of support members with the welded part
between top surface of the bottom plate and lower end of the vertical plates,
the lower end position of support members is restricted. Also, as for the
frame of upper swiveling body, the upper end position of components is
restricted in order to avoid visibility degradation of an operator in the cab,
in addition, the components have become larger nowadays, and dimensions
of construction machines are restricted during transportation, so the upper
end position of support members is also restricted.

Therefore, since vertical dimensions of the welded part between
support members and vertical plates are restricted as a result that vertical

dimensions of support members are restricted, if a lower end of support
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members is not welded on the top surface of the bottom plate similar to the
frame described in PTL 1 above, there arises a problem that it is difficult to
secure a rigidity of the support members.

In consideration of what mentioned above, a task of the present
invention 1s to provide a frame of construction machines that can enhance

the rigidity of support members.

[MEANS FOR SOLVING THE PROBLEM]

In order to solve the task above, this invention provides following
frame of construction machines. That is to say, this invention provides the
frame of construction machines that comprises a bottom plate, a pair of
vertical plates being disposed spacedly in a width direction on a top surface
of said bottom plate and extending longitudinally and vertically, and
multiple support members extending toward outside in a width direction
from breadthwise outer surface of said pair of vertical plates, wherein at least
one of said multiple support members comprises a vertical wall
perpendicular to said bottom plate, a breadthwise inner end part of said
vertical wall 1s welded on one breadthwise outer surface of said pair of
vertical plates, a lower end of said pair of vertical plates is welded
intermittently on the top surface of said bottom plate, and there exists a non-
welded part where the lower end of said vertical plates is not welded on the
top surface of said bottom plate under breadthwise inner end part of said

vertical wall.
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A notch is preferably formed at a breadthwise inner portion of said
vertical wall. It may be suitable that an annular swiveling bearing is
connected to a lower surface of said bottom plate and said non-welded part
1s located at other than a portion intersecting said pair of vertical plates and
said swiveling bearing as seen from vertical direction. It may be
convenient that a recess 1s formed on a top surface of said bottom plate in
said non-welded part. A through opening may be formed at said bottom

plate in said non-welded part.

[FAVORABLE EFFECTS OF THE INVENTION]

Since there exists non-welded part in the frame of this invention
where the lower end of vertical plates is not welded on a top surface of
bottom plate under breadthwise inner end part of vertical wall, a lower end
of the vertical wall may not interfere with the welded part between top
surface of the bottom plate and lower end of vertical plates, vertical
dimensions of the vertical wall may be increased by extending lower end
position of the vertical wall downward, and in addition, length of welded
part can be increased between breadthwise inner end part of vertical wall and
breadthwise outer surface of vertical plates. Thus, the rigidity of support

members can be enhanced according to the frame of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a perspective view seen from the back of the frame

configured according to this invention.
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Fig. 2 1s a perspective view seen from the front of the frame shown in
Fig. 1.

Fig. 3 i1s a plane view of the frame shown in Fig. 1 where support
members and others are removed.

Fig. 4 1s an enlarged perspective view at section A in Fig. 1.

Fig. 5 1s an enlarged perspective view at section B in Fig. 2.

Fig. 6 is a perspective view equivalent to Fig. 5 when a recess is
formed on the bottom plate.

Fig. 7 1s a perspective view equivalent to Fig. 5 when a through

opening is formed on the bottom plate.

DETAILED DESCRIPTION OF THE INVENTION

Now, an explanation is provided for a suitable embodiment of the
frame of construction machines configured according to this invention by
giving a frame (swiveling frame) used for upper swiveling body of hydraulic
shovel as an example and by referring to drawings.

As shown in Figs. 1 and 2, a frame, the whole of which is indicated
by symbol 2, is formed of appropriate metallic material such as steel material
and comprises a bottom plate 4, a pair of vertical plates 6 being disposed
spacedly in a width direction on a top surface of the bottom plate 4 and
extending longitudinally and vertically, and multiple support members 8
extending toward outside in a width direction from breadthwise outer surface

of the pair of vertical plates 6. In addition, note that the longitudinal and
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breadthwise (horizontal) directions are shown with back, forth, right, and
left letters and arrows respectively in Figs. 1, 2.

As shown in Fig. 3, the bottom plate 4 extends longitudinally and
breadthwise and has a relatively wide anterior part 10 and a back part 12
narrower in width than the anterior part 10. An annular swiveling bearing
(not shown) is connected to a lower surface of anterior part 10 and frame 2
1s swivelably mounted on to a frame (not shown) of lower traveling body via
swiveling bearing. Chain double-dashed lines in Fig. 3 illustrate a portion
where the swiveling bearing is connected to the lower surface of anterior
part 10.

Referring to Figs. 1 and 2 for illustration, a pinhole 14 for boom
connection is formed at a top part of triangular vertical plates 6 for operably
connecting base end part of a boom of working arm device (not shown) with
apin. A pinhole 16 for boom cylinder connection is formed at a front end
part of vertical plates 6 for connecting base end part of a boom cylinder (not
shown) with a pin which actuates the boom. A pair of counter weight
attaching parts 18 are provided on a rear side of vertical plates 6 for attaching
the counter weight (not shown) in order to balance with the working arm
device. The bottom plate 4 and vertical plates 6 are structural members on
which a large load may act from the working arm device and counter weight
and are formed out of relatively thick plate materials. Also, the lower end

of each vertical plate 6 is intermittently welded on the top surface of bottom
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plate 4 from breadthwise inside and outside. Non-welded part of the lower
end of vertical plates 6 not welded on the top surface of bottom plate 4 will
be described later.

The cab and various components (neither is shown) are mounted on
the support members 8, and the support members 8 are formed in various
shapes according to members to be mounted.  This specification describes
in detail the support members 8a on a right front side and support members
8b on a left rear side.

Referring to Figs. 1, 2, and 4 for illustration, an explanation is
provided about support member 8a on a right front side. The support
member 8a includes a first vertical wall 20 perpendicular to the bottom plate
4, a second vertical wall 22 perpendicular to the bottom plate 4 and disposed
in front of the first vertical wall 20, and a top surface wall 24 extending from
upper end of the first vertical wall 20 to upper end of second vertical wall
22.  As for the support member 8a shown in illustrated embodiment,
although first vertical wall 20 and top surface wall 24 are composed of a
plate material bent at a right angle, they may be composed of separate plate
materials.  Also, first vertical wall 20, second vertical wall 22, and top
surface wall 24 may be composed of a plate material.

Each breadthwise inner end part of first vertical wall 20, second
vertical wall 22, and top surface wall 24 is welded on breadthwise outer

surface of right vertical plate 6. A symbol 26 shown in Fig. 4 indicates a
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welded part between each of first vertical wall 20 and top surface wall 24
and vertical plates 6. Meanwhile, each lower end of first and second
vertical walls 20, 22 is not welded on the top surface of bottom plate 4.

As shown in Fig. 4, an arc notch 28 is formed at a lower end of
breadthwise inner portion of first vertical wall 20, and an arc notch 30 is also
formed at a lower end of breadthwise inner portion of second vertical wall
22.  Also, on the support member 8a, a notch 32, is formed which extends
from an upper end side of breadthwise inner portion of first vertical wall 20
to a rear end side of breadthwise inner portion of top surface wall 24. In
this manner, since three notches 28, 30, and 32 are formed on the support
member 8a in illustrated embodiment, a stress concentration on the welded
part 26 1s mitigated and a development of crack is prevented on the welded
part 26. Also, hydraulic conduit line or wire, and others may be passed
through notches 28, 30 on a lower end side of first and second vertical walls
20, 22.

As explained above, while lower end of vertical plates 6 is
intermittently welded on the top surface of bottom plate 4, as shown in Fig.
4, under each breadthwise inner end part of first and second vertical walls
20, 22 of the support member 8a, there exists a non-welded part 34 where
the top surface of bottom plate 4 is not welded with a lower end of right
vertical plate 6. Thus, each lower end of first and second vertical walls 20,

22 may not interfere with welded part 36 on a breadthwise outside between
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the top surface of bottom plate 4 and the lower end of right vertical plate 6.
Therefore, as for the frame 2 1in illustrated embodiment, each lower end
position of first and second vertical walls 20, 22 may be extended downward
so that respective vertical dimensions of the first and second vertical walls
20, 22 can be increased, and in addition, the length of welded part 26 can be
increased.  Thus, the rigidity of support member 8a can be enhanced
according to the frame 2 in illustrated embodiment.

The non-welded part 34 may be preferably located at any position
other than crossing portion 38 (refer to Fig. 3) seen vertically between a pair
of vertical plates 6 and swiveling bearing. As the frame 2 of upper
swiveling body is connected with the frame of lower traveling body via
swiveling bearing, relatively high stress occurs at the crossing portion 38.
So, from the point of view of securing adequate rigidity and fatigue strength
of frame 2, it 1s suitable that top surface of bottom plate 4 is welded with
lower end of vertical plates 6 at the crossing portion 38 and non-welded part
34 is located at other than the crossing portion 38.

Next, referring to Fig. 5 for illustration, an explanation is provided
about support member 8b on a left rear side. The support member 8b
includes a vertical wall 40 perpendicular to the bottom plate 4 and a top
surface wall 42 connected to upper end of vertical wall 40. Fach
breadthwise inner end part of vertical wall 40 and top surface wall 42 1s

welded on breadthwise outer surface of left vertical plate 6. A symbol 44
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in Fig. 5 indicates the welded part between vertical wall 40 and vertical plate
6 and a symbol 46 in Fig. 5 indicates the welded part between top surface
wall 42 and vertical plate 6. Meanwhile, the lower end of vertical wall 40
1s not welded on the top surface of bottom plate 4. Also, a notch 48 is
formed at a lower end of breadthwise inner portion of vertical wall 40 in
order to mitigate stress concentration on the welded parts 44, 46.

As shown in Fig. 5, there exists non-welded part 50 where the top
surface of bottom plate 4 is not welded with the lower end of left vertical
plate 6 under breadthwise inner end part of vertical wall 40 of the support
member 8b. Thus, the lower end of vertical wall 40 may not interfere with
welded part 52 on a breadthwise outside between the top surface of bottom
plate 4 and the lower end of left vertical plate 6. Therefore, as for the frame
2 in illustrated embodiment, the lower end position of vertical wall 40 may
be extended downward so that vertical dimensions of the vertical wall 40
can be increased, and in addition, the length of welded part 44 can be
increased. Thus, the rigidity of support member 8b can be enhanced
according to the frame 2 in illustrated embodiment.

As shown in Fig. 6, a recess 54 may be formed on top surface of
bottom plate 4 in non-welded part 50. Alternatively, as shown in Fig. 7, a
through opening 56 may be formed at bottom plate 4 in non-welded part 50.
Since the recess 54 or through opening 56 is formed on the bottom plate 4,

the lower end position of vertical wall 40 may be extended downward so that
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vertical dimensions of the vertical wall 40 and the length of welded part 44
can be further increased.

In addition, in the frame 2 in illustrated embodiment, an example was
provided where there existed non-welded parts 34, 50 under each of both
first and second vertical walls 20, 22 of support member 8a on a right front
side and vertical wall 40 of support member 8b on a left rear side, but the
non-welded part just needs to exist under at least one vertical wall of multiple
support members 8 and the non-welded part is not limited to the position
under vertical wall of specific support member 8.

Three notches 28, 30, and 32 are formed on the support member 8a
on a right front side in illustrated embodiment, but the number of notches is
optional, and the notch may not have to be formed. As for vertical wall 40
of support member 8b on a left rear side, the number of notches is optional,
and the notch may not have to be formed.

In the frame 2 in illustrated embodiment, an explanation was also
provided that a recess 54 or through opening 56 was formed on the bottom
plate 4 located under vertical wall 40 of support member 8b on a left rear
side, but the recess or through opening may be formed on the bottom plate 4
located under first or second vertical wall 20 or 22 of support member 8a on
a right front side.

In case when non-welded parts 34, 50 are located at the crossing

portion 38 and when a through opening is formed on the bottom plate 4,
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rainwater and others may enter into swiveling bearing, so a recess may be
formed on a top surface of bottom plate 4.  Also, regardless of whether non-
welded parts 34, 50 are located under crossing portion 38, when a recess is
formed on the top surface of bottom plate 4 in the non-welded parts 34, 50,
rainwater and others accumulated in the recess may cause rust, so in order
to drain the rainwater and others away from the recess, a hole may be formed
extending downward from a bottom of the recess, or a groove extending
from the recess to an end part of bottom plate 4 may be formed on the top
surface of bottom plate 4.

A shape of the recess or through opening in non-welded parts 34, 50
1s not limited to those shapes which are located only just under non-welded
parts 34, 50. At least a part of the recess and through opening only needs
to be located just under non-welded parts 34, 50. The shape of the recess
or through opening in non-welded parts 34, 50 may be, for example, a groove
or long hole extending just under non-welded parts 34, 50 to the end part of

bottom plate 4.
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CLAIMS

1. A frame of a construction machine comprising: a bottom plate, a
pair of vertical plates being disposed spacedly in a width direction on a top
surface of said bottom plate and extending longitudinally and vertically, and
multiple support members extending toward outside in a width direction
from breadthwise outer surface of said pair of vertical plates,

wherein at least one of said multiple support members comprises a
vertical wall perpendicular to said bottom plate, a breadthwise inner end part
of said vertical wall 1s welded on one breadthwise outer surface of said pair
of vertical plates,

wherein a lower end of said pair of vertical plates 1s welded
intermittently on a top surface of said bottom plate, and there exists a non-
welded part where the lower end of said vertical plates is not welded on the
top surface of said bottom plate under breadthwise inner end part of said

vertical wall.

2. The frame of the construction machine of claim 1, wherein a

notch is formed at a breadthwise inner portion of said vertical wall.

3. The frame of the construction machine of claim 1 or 2, wherein

an annular swiveling bearing is connected to a lower surface of said bottom
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plate and said non-welded part is located at other than a portion intersecting
said pair of vertical plates and said swiveling bearing as seen from vertical

direction.

4. The frame of the construction machine of any of claims 1 to 3,
wherein a recess 1s formed on the top surface of said bottom plate in said

non-welded part.

5. The frame of the construction machine of any of claims 1 to 3,
wherein a through opening is formed at said bottom plate in said non-welded

part.
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