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Description

Technical Field

[0001] This invention concerns a blade device that can
be changed in width.

Background Art

[0002] As examples of conventional working machines
equipped with a blade device for use in excavation work,
etc., the arrangements disclosed in Japanese Laid-open
Patent Publication No. 2000-96602 and Patent No.
2855579 may be cited. With such a working machine, a
blade device, mounted to a main machine body, is made
variable in width in correspondence to the width variation
of travelling devices at the respective sides of the main
machine body.
[0003] Among such blade devices that are made var-
iable in width, there is an arrangement wherein a main
blade body, which is long in the width direction, has a
fixed width dimension, and for width expansion, width
expansion blade body are mounted to end parts in the
width direction of the main blade body. On the other hand
in the width-contracted state in which the width expansion
blade body are not used, that is, in the state in which the
width expansion blade body are housed, the width ex-
pansion blade body are housed by being mounted to the
back face side of the main blade body.
[0004] With the blade device described in Japanese
Laid-open Patent Publication No. 2000-96602, a pair of
upper and lower main blade brackets are disposed at the
back face of a main blade body and a pair of upper and
lower width expansion blade brackets, which overlap with
the upper and lower faces of the main blade brackets,
are disposed at the back face of a width expansion blade
body. For width expansion, the width expansion blade
body is positioned at an end part of the main blade body,
the width expansion blade brackets are overlapped with
the upper and lower faces of the main blade brackets,
and two pins are inserted from above into these width
expansion blade brackets and main blade brackets to fix
the brackets. For housing, the two pins are pulled out to
remove the width expansion blade body from the main
blade body, the width expansion blade is positioned at
the back face blade of the main blade body upon turning
around the front and back faces, the width expansion
blade brackets are overlapped with the upper and lower
faces of the main blade brackets, and the two pins are
inserted from above into these width expansion blade
brackets and main blade brackets to fix the brackets.
During work in the width-expanded state, loads in the
front/back direction of the width expansion blade body
are received by the two pins that have been inserted into
the width bade brackets and the main blade brackets.
[0005] With the blade device disclosed in Patent No.
2855579, a cylindrical mounting cylinder, which is
opened in the width direction of a main blade body, is

provided at the back face of the main blade body, and a
columnar mounting shaft, which is inserted into the
mounting cylinder, is provided at the back face of a width
expansion blade body. For width expansion, the mount-
ing shaft is inserted from the outer end side of the mount-
ing cylinder, the width expansion blade body is positioned
at an end part of the main blade body, and a single pin
is inserted into mounting holes, which are provided in the
mounting cylinder and the mounting shaft and respec-
tively intersect the axial direction, to fix the cylinder and
the shaft. For housing, the pin is drawn out and after
removing the width expansion blade body from the main
blade body, the width expansion blade body is positioned
at the back face side of the main blade body upon turning
around the front and back faces, the mounting shaft is
inserted from the inner end side of the mounting cylinder,
and the single pin is inserted into the mounting hole of
the mounting cylinder and the mounting hole of the
mounting shaft to fix the cylinder and the shaft. Though
the mounting shaft that has been inserted into the mount-
ing cylinder is rotatable, by inserting the pin into the
mounting hole of the mounting cylinder and the mounting
hole of the mounting shaft, the width expansion blade
body is prevented from rotating with respect to and falling
out from the main blade body.
[0006] With the blade device disclosed in Japanese
Laid-open Patent Publication No. 2000-96602, two pins
are required to receive loads in the front/back direction
that are applied to the width expansion blade body, the
insertion/extraction operations of these two pins are not
easy, and since loads in the front/back direction that are
applied to the width expansion blade body must be re-
ceived by the pins, a large burden is placed on the pin
parts.
[0007] Also with the blade device disclosed in Patent
No. 2855579, since by the insertion of the mounting shaft
into the mounting cylinder, loads in the front/back direc-
tion that are applied to the width expansion blade body
are received by the mounting cylinder, a single pin suf-
fices for preventing rotation and fall-out. However, since
loads in the direction of rotation of the width expansion
blade about the mounting shaft must be received by the
pin, a large burden is placed on the pin part. Also, with
the width expansion blade body, the mounting shaft is
rotatable with respect to the mounting cylinder and the
center-of-gravity balance is such that the width expan-
sion blade body is directed downwards about the mount-
ing shaft. Thus in inserting the pin, the pin must be in-
serted upon matching the positions of the mounting hole
of the mounting cylinder and the mounting hole of the
mounting shaft while supporting the width expansion
blade body against the center-of-gravity balance. The pin
therefore cannot be inserted readily. Also in extracting
the pin, the edge part of the mounting hole of the mounting
shaft, which tends to rotate in accordance with the center-
of-gravity balance of the width expansion blade body,
presses against the pin. The pin therefore cannot be ex-
tracted readily.
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[0008] JP-A-10195917 discloses a blade device of this
kind in which the problem of rotation relative to the mount-
ing hole is overcome by making both the mounting hole
and the cooperating mounting shaft, with a non-circular
cross-section.
[0009] This invention has been made in view of such
points and an object thereof is to provide a blade device,
which is lightened in the burden placed on a latching
member and width which the attachment and detachment
of the latching member can be carried out readily and
the extension parts of the blade device can also be lo-
cated in alternative storage positions, when they are not
required in the extension positions.

Disclosure of the Invention

[0010] Accordingly the present invention provides a
blade device having a variable width, comprising: a main
body, comprising a main blade, which is long in the width
direction, and mounting means, disposed at respective
end parts in the width direction of the back face of the
main blade and having formed therein respective mount-
ing holes, each of which is open in the width direction
and has a non-circular cross-section; width expansion
blade members, each comprising a width expansion
blade, which can be positioned at an end part in the width
direction of the main blade, and a fitting part, which is
disposed at the back face of the width expansion blade
and inserts removably into the outer end side of a re-
spective mounting hole of the main blade body, whereby
the width expansion blade is positioned at the end part
of the main blade; latching members, each detachably
latching the fitting part of a width expansion blade body
when it is fitted into the mounting hole of the main blade
body; and characterised in that each width expansion
blade body is so arranged that it can be alternatively po-
sitioned at the back face side of the main blade by fitting
the fitting part into the inner end side of the respective
mounting hole of the main blade body.
[0011] With this blade device, in the width-expanded
state, in which a width expansion blade body is positioned
at an end part of the main blade body upon fitting of a
fitting part into a mounting hole from the outer end side,
loads placed on the width expansion blade body can be
received by the mounting part with a box structure, and
the latching member that latches the fitting part, fitted in
the mounting hole of the mounting part, functions only to
prevent the falling out of the fitting part. The burden
placed on the latching member is thus lightened and the
latching member can also be attached or detached read-
ily.
[0012] The width expansion blades can thus be
housed at the back face side of the main blade body
when it is not used.
[0013] Also with this invention’s blade device, the main
blade body is equipped with supporting arms, each of
which supports an intermediate part in the width direction
of the back face of the main blade body, the length in the

width direction, including the fitting part, of each width
expansion blade body is longer than the interval between
a supporting arm and the inner end side of a mounting
hole, and each fitting part is enabled to be inserted and
removed from the inner end side of a mounting hole by
a change of orientation of the width expansion blade
body. Thus even when there is a restriction in regard to
the width direction, the fitting part of a width expansion
blade body can be inserted and removed from the inner
end side of a mounting hole.
[0014] Also with this invention’s blade device, each
mounting part of the main blade body comprises a back
face plate of the main blade, a pair of main blade brackets,
extending from the back face plate to the supporting arm
and spaced apart from each other, and a supporting part,
disposed opposite the back face plate and between the
pair of main blade brackets, and by shared use of the
back face plate equipped by the main blade body and
the main blade brackets, each mounting part can be ar-
ranged in a simple manner.
[0015] Also with this invention’ s blade device, the fit-
ting part of each width expansion blade body has a
notched part, which allows changing, with respect to the
supporting part of a mounting part of the main blade body,
of the orientation of the width expansion blade body that
is inserted and removed from the inner end side of the
corresponding mounting hole. The orientation of the
width expansion blade body that is inserted and removed
from the inner end side of the mounting hole can thus be
changed readily.
[0016] Also with this invention’s blade device, each
latching member has a single pin, which is inserted into
a mounting part of the main blade body and into the fitting
part of the width expansion blade body that has been
fitted into the mounting hole of the mounting part. The
fitting part of the width expansion blade body that has
been fitted into the mounting hole of the main blade body
can thus be latched with a single pin and the latching
member can be attached and detached readily.
[0017] Also with this invention’s blade device, each
latching member has a single pin, which is inserted into
a mounting part of the main blade body and into the fitting
part of the width expansion blade body that has been
fitted into the mounting hole of the mounting part, and a
rotation stopping part, which is inserted into the mounting
part of the main blade body and into the fitting part of the
width expansion blade body that has been fitted from the
inner end side of the mounting hole of the mounting part.
The fitting part of the width expansion blade body that is
fitted into a mounting hole of the main blade body can
thus be latched with a single pin and the latching member
can be attached and detached readily. Furthermore, the
rotation of the fitting part of the width expansion blade
body that has been fitted from the inner end side of the
mounting hole is prevented by the rotation stopping part,
enabling prevention of the jittering of the width expansion
blade body in the housed state.
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Brief Description of the Drawings

[0018] Fig. 1 is a perspective view showing a first em-
bodiment of a blade device by this invention in the width-
expanded state in which a width expansion blade body
is used, Fig. 2 is a plan view of the blade device in the
width-expanded state, Fig. 3 is a plan view of the housed
state in which the width expansion blade body of the
blade device is housed, Fig. 4 is a rear view of the blade
device in the width-expanded state, Fig. 5 is a side view
of a main blade body of the blade device, Fig. 6 is a side
view of a working machine to which the blade device is
applied, and Fig. 7 is a plan view of the working machine.

Best Mode for Carrying Out the Invention

[0019] This invention shall be described in detail with
reference to an embodiment illustrated in Fig. 1 through
Fig. 7. Fig. 6 and Fig. 7 show a hydraulic shovel 11 as
an example of a working machine. This hydraulic shovel
11 comprises a main machine body 12 and travelling
devices 13, disposed at the respective sides in the width
direction of main machine body 12.
[0020] Main machine body 12 has an upper rotating
body 16 mounted, in a manner enabling rotation via a
rotating part 15, to a lower travelling body 14, which can
be made to travel by travelling devices 13 at both sides.
A driving seat 18 is mounted to an upper part of upper
rotating body 16, and a working device 19 for excavation
is mounted to the front face of upper rotating body 16.
[0021] Lower travelling body 14 has an unillustrated
travelling base, travelling devices 13 are positioned at
both sides of this travelling base, and rotating part 15 is
positioned at the upper face of the travelling base. Trav-
elling devices 13 at both sides may be of a type that can
be expanded or contracted in the width direction by
means of a width varying device or of a type that does
not have a width varying device and is not expanded or
contracted in the width direction. With this embodiment,
expansion and contraction in the width direction are en-
abled.
[0022] A blade device 17 is mounted by being pivotally
supported in a manner enabling swinging in the vertical
direction with respect to the front side of the travelling
base of lower travelling body 14 and is swung in the ver-
tical direction by a hydraulic cylinder 20, disposed be-
tween the blade device and the travelling base.
[0023] Blade device 17 is arranged to be changeable
in width in an expanding or contracting manner as nec-
essary. That is, as shown in Fig. 7, blade device 17 is
equipped with a main blade body 21, which is mounted
to main machine body 12, width expansion blade bodies
22, mounted in a detachable manner to the respective
end parts in the width direction of main blade body 21,
and latching members 23, latching these width expansion
blade bodies 22 to main blade body 21. For width expan-
sion, blade device 17 is expanded in width by width ex-
pansion blade bodies 22 being mounted to the respective

end parts in the width direction of main blade body 21 as
indicated by the alternate long and two short dashes lines
in Fig. 7, and for width contraction, that is, for the housing
of width expansion blade bodies 22 when they are not
used, blade device 17 is contracted in width by width
expansion blade bodies 22 being removed from the re-
spective end parts in the width direction of main blade
body 21 and housed at the back face side of main blade
body 21 as indicated by the solid lines in Fig. 7.
[0024] Blade device 17 is shown in Fig. 1 through Fig.
5. Main blade body 21 of this blade device 17 has a main
blade 31, which is an excavation plate that is formed to
have a concavely curved cross sectional shape at the
front face side and to be long in the width direction, and
at both ends of this main blade 31 are mounted end plates
33, each being provided with a suspending hole 32.
[0025] A back face plate 34 is mounted to the back
face of main blade 31 and at intermediate parts in the
width direction of this back face plate 34 are mounted a
pair of supporting arms 35 that are pivotally supported in
a swingable manner by main machine body 12, that is,
by the travelling base of lower travelling body 14. A con-
nection part 36 is connected between the inner faces of
these pair of supporting arms 35 and a hydraulic cylinder
20 is connected to connection part 36. At the outer face
side of each supporting arm 35 are mounted a pair of
main blade brackets 37, which extend from back face
plate 34 to supporting arm 35 and are separated from
each other in the vertical direction.
[0026] At the respective end parts of the back face of
main blade 31 are formed mounting parts 38 for detach-
ably mounting width expansion plates 22. Each mounting
part 38 is formed as a box structure having back face
plate 34, the pair of upper and lower main blade brackets
37, and a plate-shaped supporting part 39, which oppos-
es back face plate 34 in parallel between main blade
brackets 37. At the inner side of mounting part 38, which
is surrounded by back face plate 34, the pair of upper
and lower main blade brackets 37, and supporting part
39 is formed a mounting hole 40, which opens through
in the width direction and with which the cross section in
the direction intersecting the width direction is non-circu-
lar, that is, rectangular. Mounting part 38 has formed
therein latching holes 41, which pass coaxially through
the pair of upper and lower main blade brackets 37 in the
vertical direction, and an engaging hole 42, which passes
through the upper main blade bracket 37 in the vertical
direction alongside latching holes 41. Engaging hole 42
is formed to have a slot-like shape that is long in the
direction of latching holes 41.
[0027] With each pair of upper and lower main blade
brackets 37, the rear edge parts between supporting arm
35 and mounting part 38 are gouged towards main blade
31 at the front, thereby forming relief parts 43, which allow
the housing of a width expansion blade body 22.
[0028] Each end plate 33 has a notched part 44 formed
in correspondence to the shape of the opening of mount-
ing hole 40.
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[0029] Each width expansion blade body 22 has a
width expansion blade 51, which is formed to have the
same cross sectional shape as main blade body 31, that
is, a cross sectional shape, which is concavely curved at
the front face side, and end plates 52 and 53 are respec-
tively mounted to one end and the other end in the width
direction of this width expansion blade 51. A fitting part
54, which is removably inserted into mounting hole 40 of
mounting part 38 of main blade body 21, is positioned at
the back face of each width expansion blade 51. This
fitting part 54 has a pair of upper and lower width expan-
sion blade brackets 55 that are mounted to the back face
of width expansion blade 51, and the ends at one side
of these width expansion blade brackets 55 protrude from
one end side of width expansion blade 51 and fitting part
54 is formed at the protruding parts at the ends at one
side of these width expansion blade brackets 55. The
cross sectional shape of fitting part 54 is formed to a non-
circular shape, that is, a substantially rectangular shape
by the upper and lower faces and front and rear faces of
the upper and lower width expansion blade brackets 55
and is formed to a shape enabling fitting into mounting
hole 40 of mounting part 38.
[0030] As shown in Fig. 2, for width expansion by each
width expansion blade body 22, fitting part 54 is fitted
from the outer end side of mounting hole 40 of mounting
part 38 and width expansion blade 51 is thereby posi-
tioned at an end part of main blade 31. Also as shown in
Fig. 3, for width contraction, that is, for housing, fitting
part 54 is fitted from the inner end side of mounting hole
40 of mounting part 38 and width expansion blade 51 is
thereby positioned in a housed manner at the back face
side of main blade 31.
[0031] In the state in which fitting part 54 is fitted in
mounting hole 40 of mounting part 38, the upper and
lower faces of the upper and lower width expansion blade
brackets 55 of fitting part 54 are fitted in contact with the
mutually opposing faces of the upper and lower main
blade brackets 37 of mounting part 38, and the front and
rear faces of the upper and lower width expansion blade
brackets 55 of fitting part 54 are fitted in contact with
mutually opposing faces of back face plate 34 and sup-
porting part 39 of mounting part 38. Thus in the state in
which the width is expanded and fitting part 54 is fitted
in mounting part 38 and width expansion blade 51 is po-
sitioned at the end part of main blade 31, the position of
width expansion blade body 22 is set in a restricted man-
ner with respect to main blade body 21 in regard to its
position in the front/rear direction, vertical direction, and
direction of rotation about the fitted portion, and loads in
the front/rear direction, vertical direction, and direction of
rotation about the fitted portion that are applied during
work can be received by mounting part 38, which has a
box structure.
[0032] Though as shown in Fig. 2, the length L1 of
width expansion blade body 22, including fitting part 54,
is longer than the interval L2 between supporting arm 35
and the inner end side of mounting hole 40 of main blade

body 21, by a change of orientation by rotational move-
ment of width expansion blade body 22 as shown in Fig.
3, fitting part 54 can be inserted and removed from the
inner end side of mounting hole 40.
[0033] At one rim of fitting part 54 at the side opposite
the width expansion blade 51 side at the front end is
formed a guide part 56, which has been chamfered ob-
liquely to serve as a guide for insertion of fitting part 54
into mounting hole 40 during width expansion and to pre-
vent interference of fitting part 54 with back face plate 34
of main blade body 21 during the housing process. Also,
at the other rim of fitting part 54 at the width expansion
blade 51 side at the front end is formed a notched part
57, which, in the housing process, allows a change of
orientation by rotational movement of width expansion
blade body 22 with respect to supporting part 39 of
mounting part 38 for insertion or removal of fitting part
54 from the inner end side of mounting hole 40 as shown
in Fig. 3.
[0034] Latching holes 58, which are positioned so as
to be coaxial to latching holes 41 of mounting part 38 in
the state in which the pair of upper and lower width ex-
pansion blade brackets 55 of fitting part 54 are fitted in
mounting hole 40 of mounting part 38, are formed through
the brackets in the vertical direction, and in the upper
width expansion blade bracket 55 are formed engaging
holes 59 and 60, which are positioned coaxial to engaging
hole 42 of mounting part 38. These engaging holes 59
and 60 are disposed at two locations at the front end side
and the base end side of fitting part 54 for the width ex-
pansion process, in which fitting part 54 is fitted from the
outer end side of mounting hole 40, and for the housing
process, in which insertion is performed from the inner
end side.
[0035] Latching member 23 has a single, columnar pin
71, which is removably inserted into latching holes 41 of
mounting part 38 and latching holes 58 of fitting part 54,
and a handle 72 for the insertion and removal operation
of pin 71 is fixed to one end of pin 71. Handle 72 is formed
by bending a columnar wire rod into a substantially U-
like shape, is fixed at one end side to pin 71, and has
formed, at the front end of this one end side, a rotation
stopping part 73, which is bent so as to be parallel to pin
71 and is inserted into engaging hole 42 of mounting part
38 and engaging hole 59 or engaging hole 60 of fitting
part 54.
[0036] Of the upper and lower latching holes 41 of
mounting part 38 into which pin 71 is inserted, the inner
diameter of the upper latching hole 41 is formed at a
dimensional precision that is comparatively high with re-
spect to the outer diameter of pin 71. The dimensional
precision of the lower latching hole 41 may be made lower
in comparison to that of the upper latching hole 41 to
facilitate manufacture.
The operations and effects of the present embodiment
shall now be described.
[0037] As shown by the alternate long and two short
dashes lines in Fig. 7, blade device 17 is expanded in
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width in accompaniment with the width expansion of trav-
elling devices 13 at the respective sides of hydraulic
shovel 11.
[0038] To expand the width of blade device 17, fitting
part 54 of a width expansion blade body 22 is inserted
and fitted from the outer end side of mounting hole 40 of
a mounting part 38 of main blade body 21 and width ex-
pansion blade body 22 is thereby positioned at an end
part of main blade body 21 as shown in Fig. 1, Fig. 2,
and Fig. 4. In the state in which fitting part 54 is fitted in
mounting hole 40 of mounting part 38, width expansion
blade body 22 is set and restricted in position in the front/
rear direction, vertical direction, and direction of rotation
about the fitted portion with respect to main blade body
21, and thus latching holes 58 and engaging hole 59 of
fitting part 54 are respectively positioned coaxial to latch-
ing holes 41 and engaging hole 42 of mounting part 38.
[0039] Pin 71 of latching tool 23 is matched to latching
holes 41 of mounting part 38 and inserted into these latch-
ing holes 41 and latching holes 58 of fitting part 54, and
furthermore, rotation stopping part 73 is matched to en-
gaging hole 42 and inserted into this engaging hole 42
and engaging hole 59 of fitting part 54. In this width-ex-
panded state, the position of width expansion blade body
22 in the direction of rotation about pin 71 is set by mount-
ing part 38 with a box structure. Rotation stopping part
73 functions to prevent the rotation of latching member
23, including pin 71.
[0040] In this width-expanded state in which width ex-
pansion blade body 22 is positioned at the end part of
main blade body 21 with fitting part 54 being fitted from
the outer end side of mounting hole 40, loads of the ver-
tical direction, front/rear direction, and direction of rota-
tion about the fitted portion that are applied to width ex-
pansion blade body 22 can be received by mounting part
38 with a box structure.
[0041] Latching member 23, which latches fitting part
54 that has been fitted into mounting hole 40 of mounting
part 38, thus functions only as a part for preventing the
fall-out of fitting part 54 and the burden placed on latching
member 23 can thus be lightened. Latching by just the
single pin 71 of latching member 23 is thus enabled.
[0042] By providing supporting part 39 between the
pair of main blade brackets 37 so as to oppose back face
plate 34 in addition to back face plate 34 of main blade
31 and the pair of main blade brackets 37, extending in
mutually separated manner from back face plate 34 to
supporting arm 35, mounting part 38 with a box structure
can be arranged simply by shared use of back face plate
34 and main blade brackets 37, which are generally
equipped by main blade body 21.
[0043] Also, blade device 17 is contracted in width in
accompaniment with the contraction of width of travelling
devices 13 at the respective sides of hydraulic shovel 11
as shown in Fig. 7.
[0044] To contract the width of blade device 17, fitting
part 54 of a width expansion blade body 22 is fitted by
insertion from the inner end side of a mounting hole 40

of main blade body 21 to position width expansion blade
body 22 at the back face side of main blade body 21 as
shown in Fig. 3.
[0045] Here, even though there is a restriction in the
width direction due to the length L1 of width expansion
blade body 22 in the width direction, including fitting part
54, being longer than the interval L2 between supporting
arm 35 and the inner end side of mounting hole 40 of
main blade body 21, fitting part 54 can be inserted and
fitted at the inner end side of mounting hole 40 by a
change of orientation by rotational movement of width
expansion blade body 22. Furthermore, notched part 57,
provided at fitted part 54 of width expansion blade body
22, allows the change of orientation by rotational move-
ment of width expansion blade body 22, which is inserted
into the inner end side of mounting hole 40, with respect
to supporting part 39 of mounting part 38 of main blade
body 21.
[0046] In the state in which fitting part 54 is fitted in
mounting hole 40 of mounting part 38, width expansion
blade body 22 is set and restricted in position in the front/
rear direction, vertical direction, and direction of rotation
about the fitted portion with respect to main blade body
21, and thus latching holes 58 and engaging hole 60 of
fitting part 54 are respectively positioned coaxial to latch-
ing holes 41 and engaging hole 42 of mounting part 38.
[0047] Pin 71 of latching tool 23 is matched to latching
holes 41 of mounting part 38 and inserted into these latch-
ing holes 41 and latching holes 58 of fitting part 54, and
furthermore, rotation stopping part 73 is matched to en-
gaging hole 42 and inserted into this engaging hole 42
and engaging hole 60 of fitting part 54.
[0048] By this fitting of fitting part 54 from the inner end
side of mounting hole 40, width expansion blade body
22 can positioned and housed at the back face side of
main blade body 21.
[0049] Also, in housing width expansion blade body 22
from the width-expanded state or in contracting the width
from the housed state, the work can be performed by
removing fitting part 54 from mounting hole 40 of mount-
ing part 38 by drawing out pin 71 and rotation stopping
part 73 of latching member 23 from mounting part 38 and
fitting part 54.
[0050] Since loads of the front/rear direction, vertical
direction, and direction of rotation about the fitted portion
that are applied to width expansion blade body 22 can
be received by mounting part 38 with a box structure, a
single pin suffices as pin 71 of latching member 23 that
functions only to prevent fall-out and attachment/detach-
ment operations of pin 71 can thus be performed readily.
Furthermore, the rotation of fitting part 54 of width ex-
pansion blade body 22, which has been fitted from the
inner end side of mounting hole 40, is prevented by ro-
tation stopping part 73, provided at one end of handle 72
of latching member 23, and the jittering of width expan-
sion blade body 22 in the housed state can thus be pre-
vented.
[0051] By use of such a blade device 17, a hydraulic
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shovel 11 or other working machine that exhibits the
above-described actions and effects of blade device 17
can be provided.
[0052] Though latching member 23 is equipped with a
single pin 71 and a rotation stopping part 73, as long as
at least pin 71 is equipped, fitting part 54, which has been
fitted into mounting hole 40 of mounting part 38 can be
latched and prevented from falling out. Though in this
case, jittering of width expansion blade body 22 will occur
when width expansion blade body 22 is housed, the jit-
tering of width expansion blade body 22 can be prevented
by devising the shape of fitting part 54, etc. so that the
position in the direction of rotation about pin 71 can be
set and fixed.
[0053] Also, in a case where latching member 23 is
not provided with rotation stopping part 73, a fall-out pre-
vention structure may be employed wherein, by rotation
of latching member 23 in the state in which pin 71 is
inserted in mounting part 38, one end of handle 72 is
engaged or released, for example, with respect to an L-
shaped metal member provided on mounting part 38 and
the falling out of pin 71 is prevented by the engagement
of this end of handle 72 and the metal member.
[0054] Also, latching member 23 is not limited to pin
71, and a tightening means that includes a bolt and a nut
may be used instead, and in the case where such a tight-
ening means is used, the latched state of mounting part
38 and fitting part 54 can be maintained securely.
[0055] Also, though with the above-mentioned embod-
iment, blade device 17 is applied to a hydraulic shovel
11, with an arrangement wherein travelling devices 13
at the respective sides of lower travelling body 14 are
enabled to expand and contract in the width direction by
a width varying device, application to a hydraulic shovel
11, with an arrangement without a width varying device
and wherein travelling devices 13 at the respective sides
of lower travelling body 14 do not expand or contract in
the width direction, is also possible and the same oper-
ations and effects are exhibited in such a case as well.

Industrial Applicability

[0056] This invention’s blade device can be applied
not only to hydraulic shovels but widely for resolving prob-
lems of working machines equipped with a blade device
that is enabled to be changed in width.

Claims

1. A blade device (17) having a variable width, com-
prising:

a main body (21), comprising a main blade (31),
which is long in the width direction, and mounting
means (38), disposed at respective end parts in
the width direction of the back face of the main
blade (31) and having formed therein respective

mounting holes (40), each of which is open in
the width direction and has a non-circular cross-
section;
width expansion blade members (22), each
comprising a width expansion blade (51), which
can be positioned at an end part in the width
direction of the main blade (31), and a fitting part
(54), which is disposed at the back face of the
width expansion blade (51) and inserts remov-
ably into the outer end side of a respective
mounting hole (40) of the main blade body (21),
whereby the width expansion blade (51) is po-
sitioned at the end part of the main blade (31);
latching members (23), each detachably latch-
ing the fitting part (54) of a width expansion blade
body (22) when it is fitted into the mounting hole
(40) of the main blade body (21); and

characterised in that
each width expansion blade body (22) is so arranged
that it can be alternatively positioned at the back face
side of the main blade (31) by fitting the fitting part
(54) into the inner end side of the respective mount-
ing hole (40) of the main blade body (21).

2. A blade device (17) according to Claim 1, wherein
the main blade body (21) is equipped with supporting
arms (35), each supporting an intermediate part in
the width direction of the back face of the main blade
body (21),
the length in the width direction, including the fitting
part (54), of each width expansion blade body (22)
being longer than the interval between a supporting
arm (35) and the inner end side of a mounting hole
(40) of the main blade body (21), and the fitting part
(54) being able to be inserted and removed from the
inner end side of its respective mounting hole (40)
by a change of orientation of the width expansion
blade body (22).

3. A blade device (17) according to Claim 2, wherein
each mounting part (38) of the main blade body (21)
comprises a back face plate (34) of the main blade
(31), a pair of main blade brackets (37), extending
from the back face plate (34) to a supporting arm
(35) and spaced apart from each other, and a sup-
porting part (39), disposed opposite the back face
plate (34) and between the pair of main blade brack-
ets (37).

4. A blade device (17) according to Claim 3, wherein
the fitting part (54) of each width expansion blade
body (22) has a notched part (57), which allows
changing, with respect to the supporting part (39) of
a mounting part (38) of the main blade body (21), of
the orientation of the width expansion blade body
(22) that is inserted and removed from the inner end
side of the corresponding mounting hole (40).
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5. A blade device (17) according to any one of Claims
1 to 4, wherein
each latching member (23) has a single pin (71),
which is inserted into a mounting part (38) of the
main blade body (21) and into the fitting part (54) of
the width expansion blade body (22) when it has
been fitted into the mounting hole (40) of the mount-
ing part (38).

6. A blade device (17) according to any one of Claims
1 to 4, wherein
each latching member (23) has a single pin (71),
which is inserted into a mounting part (38) of the
main blade body (21) and into the fitting part (54) of
the width expansion blade body (22) when it has
been fitted into the outer end of the mounting hole
(40) of the mounting part (38), and a rotation stopping
part (73), which is inserted into the mounting part
(38) of the main blade body (21) and into the fitting
part (54) of the width expansion blade body (22)
when it has been fitted into the inner end side of the
mounting hole (40) of the mounting part (38).

Patentansprüche

1. Schildvorrichtung (17) mit einer variablen Breite, Fol-
gendes umfassend:

einen Hauptkörper (21), umfassend einen
Hauptschild (31), der in der Breitenrichtung
länglich gestaltet ist, sowie ein Montageelement
(38), das an Abschlussteilen in der Breitenrich-
tung der Rückseite des Hauptschildes (31) ver-
läuft und in dem Montagelöcher (40) ausgeformt
sind, die jeweils in der Breitenrichtung offen sind
und keinen kreisförmigen Querschnitt haben;
Elemente (22) zum Erweitern des Schildes in
der Breite, die jeweils einen Breitenerweite-
rungsschild (51) umfassen, der an einem Ab-
schlussteil in der Breitenrichtung des Haupt-
schildes (31) positioniert sein kann, und ein Ver-
bindungsstück (54), das an der Rückseite des
Breitenerweiterungsschilds (51) platziert ist und
ausbaubar in die äußere Abschlussseite eines
Montagelochs (40) des Hauptschildkörpers (21)
eingeführt werden kann, wobei der Breitener-
weiterungsschild (51) am Abschlussteil des
Hauptschildes (31) positioniert ist;
Verriegelungselemente (23), die jeweils das
Verbindungsstück (54) des Elements (22) zum
Erweitern des Schildes in der Breite bei dessen
Montage im Montageloch (40) des Hauptschild-
körpers (21) verriegeln; und

dadurch gekennzeichnet, dass
jedes Element (22) zum Erweitern des Schildes in
der Breite so konfiguriert ist, dass es alternativ an

der Rückseite des Hauptschildes (31) positioniert
werden kann, indem das Verbindungsstück (54) in
der inneren Abschlussseite des jeweiligen Montage-
lochs (40) des Hauptschildkörpers (21) befestigt
wird.

2. Schildvorrichtung (17) nach Anspruch 1, wobei
der Hauptschildkörper (21) mit Stützarmen (35) aus-
gestattet ist, die jeweils ein Zwischenteil in der Brei-
tenrichtung der Rückseite des Hauptschildkörpers
(21) abstützen,
wobei die Länge in der Breitenrichtung eines jeden
Elements (22) zum Erweitern des Schildes, ein-
schließlich des Verbindungsstücks (54), größer als
das Intervall zwischen einem Stützarm (35) und der
inneren Abschlussseite eines Montagelochs (40)
des Hauptschildkörpers (21) ist, und wobei das Ver-
bindungsstück (54) bei einer Veränderung der Aus-
richtung des Elements (22) zum Erweitern des Schil-
des in der Breite in die innere Abschlussseite des
jeweiligen Montagelochs (40) eingeführt und wieder
entfernt werden kann.

3. Schildvorrichtung (17) nach Anspruch 2, wobei
jedes Montageelement (38) des Hauptschildes (21)
eine rückseitige Platte (34) des Hauptschildes (31),
ein Paar Hauptschildhalterungen (37), die von der
rückseitigen Platte (34) zu einem Stützarm (35) ver-
laufen und sich in einem bestimmten Abstand zuein-
ander befinden, sowie ein Stützelement (39) um-
fasst, das gegenüber der rückseitigen Platte (34) und
zwischen dem Paar Hauptschildhalterungen (37)
verläuft.

4. Schildvorrichtung (17) nach Anspruch 3, wobei
das Verbindungsstück (54) eines jeden Elements
(22) zum Erweitern des Schildes in der Breite mit
einem eingekerbten Teil (57) versehen ist, das in
Bezug auf das Stützelement (39) eines Montage-
elements (38) des Hauptschildkörpers (21) einen
Wechsel der Ausrichtung des Elements (22) zum Er-
weitern des Schildes in der Breite ermöglicht, das
von der Innenseite des entsprechenden Montage-
lochs (40) eingeführt und entfernt werden kann.

5. Schildvorrichtung (17) nach einem der Ansprüche 1
bis 4, wobei
jedes Verriegelungselement (23) mit einem einzel-
nen Stift (71) ausgestattet ist, der in ein Montage-
element (38) des Hauptschildkörpers (21) sowie in
das Verbindungsstück (54) des Elements (22) zum
Erweitern des Schildes in der Breite eingeführt wer-
den kann, wenn dieses im Montageloch (40) des
Montageelements (38) montiert wird.

6. Schildvorrichtung (17) nach einem der Ansprüche 1
bis 4, wobei
jedes Verriegelungselement (23) mit einem einzel-
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nen Stift (71) ausgestattet ist, der in ein Montage-
element (38) des Hauptschildkörpers (21) sowie in
das Verbindungsstück (54) des Elements (22) zum
Erweitern des Schildes in der Breite eingeführt wer-
den kann, wenn dieses im äußeren Abschluss des
Montagelochs (40) des Montageelements (38) mon-
tiert wird, sowie mit einem rotierenden Anschlagteil
(73), das in das Montageelement (38) des Haupt-
schildkörpers (21) und in das Verbindungsstück (54)
des Elements (22) zum Erweitern des Schildes in
der Breite eingeführt werden kann, wenn dieses in
der inneren Abschlussseite des Montagelochs (40)
des Montageelements (38) montiert wird.

Revendications

1. Dispositif à lame (17) ayant une largeur variable,
comprenant :

un corps principal (21), comprenant une lame
principale (31), qui est longue dans le sens de
la largeur, et des moyens de montage (38), dis-
posés à des pièces d’extrémité respectives
dans le sens de la largeur de la face arrière de
la lame principale (31) et dans lesquels sont for-
més des trous de montage respectifs (40), cha-
cun étant ouvert dans le sens de la largeur et
ayant une section en coupe non circulaire ;
des membrures de lame à expansion en largeur
(22), chacun comprenant une lame à expansion
en largeur (51) qui peut être positionnée à une
partie d’extrémité dans la direction de la largeur
de la lame principale (31) et une pièce de fixation
(54) qui est disposée sur la face arrière de la
lame à expansion en largeur (51) et s’insère de
façon amovible dans le côté d’extrémité exté-
rieure d’un trou de montage respectif (40) du
corps de lame principal (21), ce par quoi la lame
à expansion en largeur (51) est positionnée à la
partie d’extrémité de la lame principale (31) ;
des membrures de verrouillage (23), chacune
verrouillant de façon détachable la pièce de fixa-
tion (54) d’un corps de lame à expansion en lar-
geur (22) lorsqu’elle est logée dans le trou de
montage (40) du corps de lame principal (21) ; et

caractérisé en ce que :

chaque corps de lame à expansion en largeur
(22) est disposé de façon qu’il puisse être posi-
tionné en alternance sur le côté face arrière de
la lame principale (31) en logeant la pièce de
fixation (54) dans le côté d’extrémité intérieure
du trou de montage respectif (40) du corps de
lame principale (21).

2. Dispositif à lame (17) selon la revendication 1 dans

lequel le corps de lame principal (21) est équipé de
bras de support (35), chacun soutenant une partie
intermédiaire dans le sens de la largeur de la face
arrière du corps de lame principal (21),
la longueur dans la direction de la largeur, incluant
la pièce de fixation (54) de chaque corps de lame à
expansion en largeur (22) est supérieure à l’interval-
le entre un bras de support (35) et le côté extrémité
intérieure d’un trou de montage (40) du corps de
lame principal (21), et la pièce de fixation (54) pou-
vant être insérée et retirée du côté extrémité inté-
rieure de son trou de montage respectif (40) par un
changement d’orientation du corps de lame à expan-
sion en largeur (22).

3. Dispositif à lame (17) selon la revendication 2 dans
lequel
chaque pièce de montage (38) du corps de lame
principale (21) comprend une plaque de face arrière
(34) de la lame principale (31), une paire de brides
de lame principale (37), s’étendant depuis la plaque
de face arrière (34) jusqu’à un bras de support (35)
et espacées l’une de l’autre, et une pièce de support
(39) disposée à l’opposé de la plaque de face arrière
(34) et entre la paire de brides de lame principale
(37).

4. Dispositif à lame (17) selon la revendication 3, dans
lequel
la pièce de fixation (54) de chaque corps de lame à
expansion en largeur (22) a une pièce à encoche
(57) qui permet de changer, par rapport à la pièce
de support (39) d’une pièce de montage (38) du
corps de lame principal (21) l’orientation du corps de
lame à expansion en largeur (22) qui est inséré et
retiré depuis le côté d’extrémité intérieure du trou de
montage correspondant (40).

5. Dispositif à lame (17) selon l’une des revendications
1 à 4, dans lequel
chaque membrure de verrouillage (23) a une goupille
unique (71) qui est insérée dans une pièce de mon-
tage (38) du corps de lame principal (21) et dans la
pièce de fixation (54) du corps de lame à expansion
en largeur (22) lorsqu’il a été fixé dans le trou de
montage (40) de la pièce de montage (38).

6. Dispositif à lame (17) selon l’une des revendications
1 à 4, dans lequel chaque membrure de verrouillage
(23) a une goupille unique (71) qui est insérée dans
une pièce de montage (38) du corps de lame princi-
pal (21) et dans la pièce de fixation (54) du corps de
lame à expansion en largeur (22) lorsqu’elle a été
logée dans l’extrémité extérieure du trou de montage
(40) de la pièce de montage (38), et une pièce d’arrêt
de rotation (73) qui est insérée dans la pièce de mon-
tage (38) du corps de lame principal (21) et dans la
pièce de fixation (54) du corps de lame à expansion
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en largeur (22) lorsqu’elle a été logée dans le côté
d’extrémité intérieure du trou de montage (40) de la
pièce de montage (38).
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