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at least one cross-member that extends from the first
loader arm to the second loader arm;

a mainframe for supporting the loader, the mainframe
having a first side and a second side, and having a front
end and a rear end relative to the longitudinal axis, the
mainframe comprising an engine bracket that extends
from the first side toward the second side for mounting
an engine to the mainframe, the engine bracket being
spaced from the rear end of the mainframe, the first
loader arm not being directly attached to the main-
frame;

a first linkage pivotally attached to the first side of the
mainframe and pivotally attached to the first loader
arm at a first linkage pivot point;

a second linkage pivotally attached to the first side of the
mainframe and pivotally attached to the first loader
arm at a second linkage pivot point, each cross-mem-
ber being disposed forward of the first linkage pivot
point and the second linkage pivot point;

an actuator pivotally attached to the first side of the
mainframe and pivotally attached to the first loader
arm at an actuator pivot point;

a control station having operator controls for propelling
the compact tool carrier forward and for raising and
lowering the loader, the control station being mounted
toward the rear of the compact tool carrier and adapted
to allow for standing or walk-behind operation; and

an operator platform for standing operation of the opera-
tor controls of the control station.

51. The compact tool carrier as set forth in claim 50
wherein each cross-member is disposed forward of the
actuator pivot point.

52. The compact tool carrier as set forth in claim 50
wherein the mainframe incorporates a single weldment.

53. The compact tool carrier as set forth in claim 50
further comprising an attachment plate for removably
attaching a tool to the compact tool carrier, the cross-
member being spaced from the attachment plate.

54. The compact tool carrier as set forth in claim 53
further comprising an actuator for tilting of tools connected
to the attachment plate, the actuator being connected to the
cross-member and the attachment plate.

55. A compact tool carrier configured for standing or
walk-behind operator control and having a longitudinal axis
and a mass of less than about 1500 kg, the compact tool
carrier comprising:

aloader having an arm, the loader being adapted to carry
a tool;

a mainframe for supporting the loader, the mainframe
having a first side and a second side, and having a front
end and a rear end relative to the longitudinal axis, the
mainframe comprising an engine bracket that extends
from the first side toward the second side for mounting
an engine to the mainframe, the engine bracket being
spaced from the rear end of the mainframe, each side
having a top and a bottom, the first side of the main-
frame having at least two pivot points relative to the
loader, the loader arm not being divectly attached to the
mainframe;

a linkage pivotally attached to the first side of the main-
frame and pivotally attached to the loader arm;

an actuator pivorwally attached to the first side of the
mainframe and pivotally attached to the loader arm;

a drive mechanism comprising tracks for propelling the
compact tool carrier over a supporting surface, the
drive mechanism having a rotational axis, the compact
tool carrier having a bottom at which the drive mecha-

20

2

13

30

35

40

4

o

5

=}

5

Y

6

=

65

8

nism contacts the supporting surface, the rotational
axis and bottom of the compact tool carrier being
separated by a vertical distance DI, the rotational axis
and the bottom of the first side of the mainframe being
separated by a vertical distance DS, the rotational axis
and the pivot point at which the linkage is attached to
the mainframe being separated by a vertical distance
D2, the rotational axis and the pivot point at which the
actuator is attached to the mainframe being separated
by a vertical distance D4, both D2 and D4 being less
than DI and being less than 1.5 D5; and

a control station having operator controls for propelling

the compact tool carvier forward and for raising and
lowering the loader, the control station being mounted
toward the rear of the compact tool carrier and adapted
to allow for standing or walk-behind operation.

56. The compact tool carrier as set forth in claim 55
wherein D2 and D4 are each less than 0.75 D1.

57. The compact tool carrier as set forth in claim 55
wherein the linkage is a first linkage, the compact tool
carvier further comprising a second linkage pivotally
attached to the first side of the mainframe at a pivot point
and pivotally attached to the loader, the rotational axis and
the pivot point at which the second linkage is attached to the
mainframe being separated by a vertical distance D3, D3
being less than 1.5 times DI.

58. The compact tool carrier as set forth in claim 55
wherein the linkage is a first linkage, the compact tool
carrier further comprising a second linkage pivotally
attached to the first side of the mainframe at a pivot point
and pivotally attached to the loader, wherein the mainframe
comprises a forward-most pivot point with (1) the pivot point
at which the first linkage is attached to the mainframe, (2)
the pivot point at which the actuator is attached to the
mainframe, or (3) the pivot point at which the second
linkage is attached to the mainframe being the forward-most
pivot point, a vertical distance between the rotational axis
and the forward-most pivot point being less than DI.

59. The compact tool carrier as set forth in claim 55
wherein the linkage is a first linkage, the compact tool
carrier further comprising a second linkage pivotally
attached to the first side of the mainframe at a pivot point
and pivotally attached to the loader, wherein the mainframe
comprises a forward-most pivot point with (1) the pivot point
at which the first linkage is attached to the mainframe, (2)
the pivot point at which the actuator is attached to the
mainframe, or (3) the pivot point at which the second
linkage is attached to the mainframe being the forward-most
pivot point, a vertical distance between the rotational axis
and the forward-most pivot point being less than 0.75 DI.

60. The compact tool carrier as set forth in claim 55
wherein the linkage is a first linkage, the compact tool
carvier further comprising a second linkage pivotally
attached to the first side of the mainframe at a pivot point
and pivotally attached to the loader, wherein the mainframe
comprises a forward-most pivot point with (1) the pivot point
at which the first linkage is attached to the mainframe, (2)
the pivot point at which the actuator is attached to the
mainframe, or (3) the pivot point at which the second
linkage is attached to the mainframe being the forward-most
pivot point, a vertical distance between the rotational axis
and the forward-most pivot point being less than 0.75 DS5.

61. The compact tool carrier as set forth in claim 55
wherein the drive mechanism comprises a drive sprocket, the
drive sprocket rotating about the rotational axis.
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62. The compact tool carrier as set forth in claim 55
Sfurther comprising an operator platform for standing opera-
tion of the operator controls of the control station.

63. The compact tool carrier as set forth in claim 55
wherein the mainframe incorporates a single weldment. 5
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(54) [Title of the invention] Four-joint link mechanism of

work vehicle

(57) [Abstract]

[Problem] To provide a four-joint link mechanism of a work
vehicle which it is possible to get on and off when in a
loaded state, which has a good field of vision, and which
also has good stability.

[Means of overcoming the problem] An arm (13) having a work
member (14) is attached by way of a forward link (11) and a
rear link (12), and with freedom to be raised and lowered to
a vehicle body (1) provided with a front wheel (2), a rear
wheel (3) and a driver's seat (4), to configure a four-joint
link (10). Upper and lower end pivot portions (1llb, 1lla) of
the forward link (11) and upper and lower end pivot portions
(12b, 12a) of the rear link (12) are positioned to the front
of a vertical line (B-B) which passes through the center of
the rear wheel (3) and 1is perpendicular to the ground
surface, when the vehicle body (1) is seen from the side. It
is thus possible to get on an off from the side surface of
the vehicle body (1), and since the position of the arm (13)
is low, visibility is good, and stability is good with a low

center of gravity.
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Side elevation of work vehicle provided with a four-joint

link in a first exemplary embodiment

— 12
14

.r---.,_-i

™ 12a

\

3

1: vehicle body, 2: front wheel, 3: rear wheel, 4: driver's
seat, 10: four-joint 1link, 11: forward link, 12: rear 1link,
1la, 1l2a: lower end pivot portion, 1lb, 12b: upper end pivot

portion, 13: arm, 14: bucket, 15: lifting cylinder
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[Scope of the patent claims]
[Claim 1] A four-joint 1link mechanism of a work wvehicle
provided with a vehicle body (1), an arm (13) having at a
distal end thereof a work member (14), a forward link (11)
coupling a front portion of the vehicle body (1) and a rear
portion of the arm (13), and a rear link (12) coupling a rear
portion of the vehicle body (1) and a site in the vicinity of
a rear portion of the arm (13), wherein, when the four-joint
link (10) is in a stowed attitude with the work member (14)
held in the vicinity of the ground, a lower end pivot portion
(11la) of the forward 1link (11) and a lower end pivot portion
(12a) of the rear link (12) which are coupled to the vehicle
body (1), and an upper end pivot portion (11lb) of the forward
link (11) and an upper end pivot portion (12b) of the rear
link (12) which are coupled to the arm (13) are positioned to
the front of a vertical line which passes through the center
of the rear wheel (3) and 1is perpendicular to the ground
surface, when the vehicle body (1) is seen from the side.
[Claim 2] The four-joint link mechanism of a work vehicle as
claimed in claim 1, wherein, when the four-joint link (10) is
in a stowed attitude, the upper end pivot portion (1lb) of
the forward 1link (11) 1is positioned on the rear link (12)
side of a straight 1line joining the lower end pivot portion
(11la) of the forward 1link (11) and the upper end pivot
portion (12b) of the rear link (12).
[Claim 3] The four-joint link mechanism of a work vehicle as

claimed in claim 1, wherein a swingable bell crank (20) is
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attached to the upper end pivot portion (12b) of the rear
link (12), and there are provided: a forward rod (21) which
couples the work member (14) and one end of the bell crank
(20) to form a substantially parallel four-joint 1link
together with the arm (13); and a rear rod (22) which couples
the vehicle body (1) and the other end of the bell crank (20)
to form a substantially parallel four-joint 1link together
with the rear 1link (12).

[Claim 4] A four-joint 1link mechanism of a work wvehicle
provided with a vehicle body (1), an arm (13) having at a
distal end thereof a work member (14), a forward link (11)
coupling a front portion of the vehicle body (1) and a rear
portion of the arm (13), and a rear link (12) coupling a rear
portion of the vehicle body (1) and a site in the vicinity of
a rear portion of the arm (13), wherein a lower end pivot
portion (lla) of the forward link (11) and a lower end pivot
portion (l2a) of the rear link (12) are positioned lower than
a driver's seat (4).

[Claim 5] A four-joint 1link mechanism of a work wvehicle
provided with a vehicle body (1), an arm (13) having at a
distal end thereof a work member (14), a forward link (11)
coupling a front portion of the vehicle body (1) and a rear
portion of the arm (13), and a rear link (12) coupling a rear
portion of the vehicle body (1) and a site in the vicinity of
a rear portion of the arm (13), wherein, from among four

pivot portions (lla, 12a, 1lb, 12b), namely a lower end pivot
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portion (lla) of the forward link (11) and a lower end pivot
portion (12a) of the rear 1link (12) which are coupled to the
vehicle body (1), and an upper end pivot portion (1llb) of the
forward link (11) and an upper end pivot portion (12b) of the
rear link (12) which are coupled to the arm (13), at least
the lower end pivot portion (1lla) of the forward link (11)
and the upper end pivot portion (12b) of the rear 1link (12)
are positioned to the front of a vertical line which passes
through a seat index point (24) of a driver's seat (4) and is
perpendicular to the ground surface, when the vehicle body
(1) is seen from the side and the four-joint link (10) is in
a stowed attitude with the work member (14) held in the
vicinity of the ground.

[Detailed description of the invention]

[0001]

[Technical field of the invention] The present invention
relates to a link mechanism of a work vehicle, and in
particular relates to a link mechanism of a working machine
of a work vehicle.

[0002]

[Prior art] Figure 11 is a side elevation of a first example
of a wheeled 1loading machine, which 1is an example of a
conventional work vehicle, illustrating an attitude in which
a four-joint 1link 1is stowed with a bucket 57 held in the
vicinity of the ground. A vehicle body 50 is provided with a

front wheel 2, a rear wheel 3 and a driver's cab 51. A lower
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end pivot portion 52a of a rear link 52 is pivotally attached
at the top of a rear portion of the vehicle body 50, and a
rear end portion of an arm 53 is pivotally attached to an
upper end pivot portion 52b of the rear link 52. A lower end
pivot portion 54a of a forward link 54 is pivotally attached
to a front portion of the vehicle body 50, and an upper end
pivot portion 54b of the forward 1link 54 1is pivotally
attached to a distal end of an arm portion 53a provided in a
central lower portion of the arm 53. A four-joint link 55 is
configured in this way. The upper end pivot portion 54b of
the forward link 54 is positioned lower than a straight line
K-K joining the lower end pivot portion 54a of the forward
link 54 and the upper end pivot portion 52b of the rear link
52. A rear portion 53b of the arm portion 53a of the arm 53
and the vehicle body 50 are coupled to one another by means
of a lifting cylinder 56. A bucket 57 which is caused to tilt
for dumping by means of a bucket cylinder (which is not shown
in the drawing) 1is attached to a distal end portion of the
arm 53.

[0003] The operation of the abovementioned configuration will
be described with reference to Figure 12. The bucket 57
(illustrated with a solid 1line) is held in the vicinity of
the ground in a stowed attitude, and as illustrated by the
alternate long and short dashed line, extending the 1lifting
cylinder 56 causes the arm 53 to rise, also elevating the

bucket 57. At this time the forward link 54 rotates in the
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direction of the arrow d, and the upper end pivot portion 54b
approaches the straight line K-K. The rear 1link 52 therefore
rotates about the lower end pivot portion 52a 1in the
direction of the arrow e from the stowed attitude position.
The Dbucket 57 therefore moves rearward. If the 1lifting
cylinder 56 is extended further, the arm 53 rises further, as
illustrated by the dashed line, further elevating the bucket
57. At this time the upper end pivot portion 54b of the
forward link 54 crosses the straight line K-K and then moves
away from the straight line K-K. The rear link 52 therefore
rotates forward about the lower end pivot portion 52a, as
indicated by the dashed line arrow f. The bucket 57 therefore
moves forward. The movement trajectory of the center of
gravity G of the bucket 57 during this period is as indicated
by the curve L, and the amount of movement S1 in the front-
back direction is small.

[0004] Meanwhile, the side of the wvehicle body 50 1is
dangerous because the arm 53 and the like move up and down,
and as illustrated in Figure 11, a wire mesh 58 for
protection is attached to the side surface of the driver's
cab 51, and the operator gets on an off from the front of the
vehicle body 50.

[0005] Figure 13 is a side elevation of a second example of a
wheeled loading machine. A vehicle body 60 is provided with a
front wheel 2 and a rear wheel 3, and a driver's cab 61 1is

provided substantially directly above the rear wheel 3. A
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rear end pivot portion 63a of an arm 63 1is coupled to an
upper portion of a bracket 62 provided at the front of the
vehicle body 60, and the arm 63 1s raised and lowered by
means of a lifting cylinder 64. A bucket 65 is attached to a
distal end portion of the arm 63. The operator gets on and
off from the side surface of the vehicle body 60. When the
lifting cylinder 64 is extended, the arm 63 rotates about the
rear end pivot portion 63a from the solid line position, as
illustrated by the alternate long and short dashed 1line,
elevating the Dbucket 65. The movement trajectory of the
center of gravity G of the bucket 65 at this time 1s as
indicated by the curve M, and an amount of movement S2 in the
front-back direction is greater than the amount of movement
S1 in the first example since the position of the rear end
pivot portion 63a of the arm is fixed.

[0006]

[Problems to Dbe resolved by the invention] However, the
conventional configuration described hereinabove has the
following problems.

(1) In the first example, since one gets on and off the
vehicle body from the front of the vehicle, it 1is not
possible to get on or off the vehicle body when in a loaded
state. Further, the arm and the 1like are present in the
lateral direction, and a frame and the 1like are present
laterally at the rear, and therefore visibility in the

lateral direction and the rearward lateral direction is poor.
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(2) In the second example, since the amount of movement of
the position of the center of gravity of the bucket in the
front-back direction during raising and lowering of the
bucket 1is large, there is a large variation in the position
of the center of gravity, and therefore stability of the
vehicle in the front-back direction when loaded is poor.
[0007] The present invention takes account of the
abovementioned problems, and the objective thereof 1is to
provide a four-joint link mechanism of a work vehicle with
which it is possible to get on and off the driver's seat even
in a loaded state, which has good visibility, and which also
has good stability.

[0008]

[Means of overcoming the problems, operation, and effect] In
order to achieve the abovementioned objective, a first aspect
of a four-joint link mechanism of a work vehicle according to
the present invention is provided with a vehicle body, an arm
having at a distal end thereof a work member, a forward link
coupling a front portion of the vehicle body and a rear
portion of the arm, and a rear link coupling a rear portion
of the vehicle body and a site in the vicinity of a rear
portion of the arm, and is characterized in that, when the
four-joint link is in a stowed attitude with the work member
held in the vicinity of the ground, a lower end pivot portion
of the forward link and a lower end pivot portion of the rear

link which are coupled to the vehicle body, and an upper end
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pivot portion of the forward link and an upper end pivot
portion of the rear link which are coupled to the arm are
positioned to the front of a vertical 1line which passes
through the center of the rear wheel and is perpendicular to
the ground surface, when the vehicle body is seen from the
side.

[0009] According to the first configuration, the following
operational advantages are exhibited. Since the arm 1is
supported on the vehicle body by a four-joint link mechanism,
the operation of the four-joint 1link reduces the amount of
movement of the center of gravity in the front-back direction
when the work member is raised and lowered, and stability in
the front-back direction can thus be improved. Further, since
the coupling points between the forward and rear links and
the vehicle body and the arm are positioned to the front of a
vertical line that passes through the center of the rear
wheel, the operator can get on and off from the side surface
of the vehicle body, behind the rear link. It is therefore
possible for the operator to get on and off the vehicle even
in a loaded state. Further, the position at which the arm is
attached to the vehicle body can be made lower, improving
visibility and making it possible to simplify the frame
construction of the vehicle body, and the center of gravity
is lowered, yielding a work vehicle having good stability.
[0010] A second aspect is characterized in that, in the first

configuration, when the four-joint 1link 1is in a stowed
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attitude, the upper end pivot portion of the forward link is
positioned on the rear link side of a straight line joining
the lower end pivot portion of the forward link and the upper
end pivot portion of the rear link.

[0011] According to the second configuration, the following
operational advantages are exhibited. When the four-joint
link is in a stowed attitude, the upper end pivot portion of
the forward link 1s positioned on the rear link side of a
straight line Jjoining the lower end pivot portion of the
forward 1link and the upper end pivot portion of the rear
link, and therefore the upper end pivot portion of the
forward 1link crosses this straight 1line when the arm is
elevated. Thus the rear link rotates forward and backward,
causing the front-back position of the work member to move,
and thereby reducing the amount of movement of the center of
gravity of the work member when the work member is elevated.
The stability of the work vehicle is thus improved.

[0012] A third aspect is characterized in that, in the first
configuration, a swingable bell crank 1is attached to the
upper end pivot portion of the rear 1link, and there are
provided: a forward rod which couples the work member and one
end of the bell crank to form a substantially parallel four-
joint 1link together with the arm; and a rear rod which
couples the vehicle body and the other end of the bell crank
to form a substantially parallel four-joint 1link together

with the rear link.
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[0013] According to the third configuration, the following
operational advantages are exhibited. The forward rod, the
rear rod, the arm, the work member, the bell crank and the
rear link form two substantially parallel four-joint links,
and therefore when the arm is raised and lowered, the angle
of the work member relative to the ground is substantially
constant. Therefore, since the angle of the work member
relative to the ground is substantially constant even when
the arm is elevated in a loaded state, it is not necessary to
adjust the angle of the work member in order to prevent
spillage of the load while the arm 1is being elevated, and
thus workability is improved.

[0014] A fourth aspect of a four-joint link mechanism of a
work vehicle according to the present invention is provided
with a vehicle body, an arm having at a distal end thereof a
work member, a forward link coupling a front portion of the
vehicle body and a rear portion of the arm, and a rear 1link
coupling a rear portion of the vehicle body and a site in the
vicinity of a rear portion of the arm, characterized in that
a lower end pivot portion of the forward link and a lower end
pivot portion of the rear link are positioned lower than a
driver's seat.

[0015] According to the fourth configuration, the following
operational advantages are exhibited. Since the lower end
pivot portions of the forward link and the rear 1link are

positioned lower than the driver's seat, good visibility can
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be obtained, and it is possible to get on and off from the
side of the vehicle body.

[0016] A fifth aspect of a four-joint 1link mechanism of a
work vehicle according to the present invention is provided
with a vehicle body, an arm having at a distal end thereof a
work member, a forward link coupling a front portion of the
vehicle body and a rear portion of the arm, and a rear link
coupling a rear portion of the vehicle body and a site in the
vicinity of a rear portion of the arm, characterized in that,
from among four pivot portions, namely a lower end pivot
portion of the forward link and a lower end pivot portion of
the rear 1link which are coupled to the vehicle body, and an
upper end pivot portion of the forward link and an upper end
pivot portion of the rear link which are coupled to the arm,
at least the lower end pivot portion of the forward link and
the upper end pivot portion of the rear link are positioned
to the front of a vertical line which passes through a seat
index point of a driver's seat and i1s perpendicular to the
ground surface, when the vehicle body is seen from the side
and the four-joint link is in a stowed attitude with the work
member held in the vicinity of the ground.

[0017] According to the fifth configuration, the following
operational advantages are exhibited. Since the arm is
supported on the vehicle body by a four-joint 1link mechanism,
stability in the front-back direction can be improved in the

same way as in the first configuration. Further, when the
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four-joint 1link 1is in a stowed attitude, at least the lower
end pivot portion of the forward link and the upper end pivot
portion of the rear 1link are positioned to the front of a
seat 1index point of a driver's seat, and therefore the
operator can get on and off from the rear of the vehicle
body. Furthermore, rearward visibility during operation and
omnidirectional visibility when the four-joint link is in a
stowed attitude can also be improved.

[0018]

[Modes of embodying the invention] Exemplary embodiments of
the four-joint link mechanism of a work vehicle according to
the present invention will be described in detail with
reference to the drawings.

[0019] Figure 1 1is a side elevation illustrating a work
vehicle in a first exemplary embodiment, illustrating an
attitude in which a four-joint link 10 is stowed with a work
member 14 held in the wvicinity of the ground. 1In this
exemplary embodiment a bucket 14 is used as the work member
14. A vehicle body 1 is provided with a front wheel 2 and a
rear wheel 3, and a driver's seat 4 is provided substantially
directly above the rear wheel 3. It should be noted that the
driver's seat 4 may be provided to the front or to the rear
of the rear wheel 3 as necessary. A lower end pivot portion
1lla of a forward link 11 1is pivotally attached to a side
surface of the vehicle body 1 behind the front wheel 2, and a

lower end pivot portion 12a of a rear link 12 is pivotally
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attached to the side surface of the vehicle body 1 above the
rear wheel 3. An upper end pivot portion 1lb of the forward
link 11 1is pivotally attached to a lower end portion of a
rear portion of an arm 13, and an upper end pivot portion 12b
of the rear 1link 12 1is pivotally attached to an upper end
portion of the rear portion of the arm 13. The four-joint
link 10 is configured in this way. The bucket 14 is attached
to a distal end portion of the arm 13, and a front portion of
the vehicle body 1 and the arm 13 are coupled to one another
by means of a 1lifting cylinder 15. The lower end pivot
portion 1lla and the upper end pivot portion 1l1lb of the
forward link 11, and the lower end pivot portion 12a and the
upper end pivot portion 12b of the rear 1link 12 are all
positioned to the front (the hatched side) of a vertical line
B-B passing through the center of the rear wheel 3. Further,
the upper end pivot portion 11lb of the forward 1link 11 is
positioned on the rear 1link 12 side of a straight line C-C
joining the lower end pivot portion 1lla of the forward link
11 and the upper end pivot portion 12b of the rear 1link 12.
Thus the positions of the upper end pivot portions 11b, 12b,
which are coupling points between the arm 13 and the forward
link 11 and the rear link 12, can be lowered, lowering the
center of gravity of the entire vehicle, and vyielding a work
vehicle having good stability.

[0020] Figure 2 to Figure 4 are perspective views

illustrating the arrangement of the 1lifting cylinder 15.
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Figure 2 illustrates a first attachment example in which a
lower end portion of the lifting cylinder 15 is attached to a
central lower portion of a front surface of the vehicle body
1, and a piston rod 16 of the lifting cylinder 15 is coupled
to the arm 13.

[0021] Figure 3 illustrates a second attachment example in
which a pair of 1lifting cylinders 15a, 15a are disposed at
the left and right ends of the front surface of the vehicle
body 1, and piston rods 1l6a, l6a are coupled to the arm 13.
[0022] Figure 4 1illustrates a third attachment example in
which a lower end portion of a 1lifting cylinder 15b 1is
attached to a central upper portion of the front surface of
the vehicle body 1, and a piston rod 16b of the 1lifting
cylinder 15b is coupled to the arm 13.

[0023] The operation will now be described. As illustrated in
Figure 5, extending the lifting cylinder 15 causes the arm 13
and the bucket 14 (illustrated with a solid line) held in the
vicinity of the ground in a stowed attitude, to rise and be
elevated, as 1illustrated by the alternate long and short
dashed line. At this time, the forward link 11 rotates about
the lower end pivot portion 1la in the direction of the arrow
a, and the upper end pivot portion 1lb approaches the
straight line C-C joining the lower end pivot portion 1la and
the upper end pivot portion 12b of the rear link 12. The rear
link 12 therefore rotates about the lower end pivot portion

12a in the direction of the arrow b, and is moved backward
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from the position thereof when the arm 13 and the bucket 14
are in the stowed attitude. Next, if the lifting cylinder 15
is extended further, the arm 13 and the bucket 14 rise and
are elevated further, as illustrated by the dashed line. At
this time, the forward 1link 11 rotates further in the
direction of the arrow a, and the upper end pivot portion 1llb
crosses the straight line C-C and then moves away from the
straight line C-C. At the same time, the rear link 12 rotates
in the direction of the dashed line arrow ¢, moving the arm
13 and the bucket 14 forwards. Thus the movement trajectory
of the center of gravity G of the bucket 14 when being
elevated is as indicated by the curve E, and an amount of
movement S in the front-back direction 1is less than the
amount of movement S2 in the second example of a conventional
loading machine. The stability of the vehicle in the front-
back direction therefore improves. Further, since the
driver's seat 4 1is positioned substantially directly above
the rear wheel 3, the operator can get on an off from the
side of the vehicle body 1, and can therefore get on and off
even when in a loaded state, improving workability.

[0024] Figure 6 1s a side wview 1illustrating a second
exemplary embodiment of a work vehicle. Since the
configuration is substantially the same as 1in the first
exemplary embodiment, identical members are denoted using the
same symbols, descriptions thereof are omitted, and parts

that differ are described. The lower end pivot portion 1lla of
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the forward link 11 is positioned on a front portion of the
vehicle body 1 above an upper surface 2a of the front wheel
2, and the lower end pivot portion 12a of the rear link 12 is
positioned on a rear portion of the vehicle body above an
upper surface 3a of the rear wheel 3. A crawler track 5 can
therefore be wound around the front wheel 2 and the rear
wheel 3, enabling work to be performed on soft ground or the
like, and making it possible to increase workability.
Further, according to said configuration, the lower end pivot
portion 1lla of the forward link 11 and the lower end pivot
portion 1l2a of the rear link 12 are positioned lower than the
driver's seat 4, and therefore better visibility can be
obtained than in the conventional example in Figure 11, and
it is also possible to get on and off from the side of the
vehicle body 1. It should be noted that to be lower than the
driver's seat 4, it is sufficient to be lower than a seating
surface of the driver's seat 4, but in terms of the
structure, it 1s more preferable to be lower than a lower
surface of the driver's seat 4.

[0025] Figure 7 is a side view illustrating a third exemplary
embodiment of a work vehicle, in which the mounting position
of the lifting cylinder 15 is set to a different position to
that 1in the second exemplary embodiment of a work vehicle
illustrated in Figure 6. To elaborate, the mounting position
of the lifting cylinder 15 in the second exemplary embodiment

is positioned at the front of the vehicle body 1 as in the
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first exemplary embodiment, but in the third exemplary
embodiment 1lifting c¢ylinders 15c¢ are disposed below the
forward link 11 on the left and right sides of the vehicle
body 1, providing a compact structure.

[0026] Figure 8 1s a side wview illustrating a fourth
exemplary embodiment of a work vehicle, in which a bell crank
20 is additionally mounted on the work vehicle illustrated in
the first exemplary embodiment. Members that are the same as
in the first exemplary embodiment are therefore denoted using
the same symbols, and descriptions thereof are omitted, the
description covering parts that differ. The bell crank 20 is
mounted with freedom to rotate on the upper end pivot portion
12b of the rear 1link 12. One end of the bell crank 20 and
the bucket 14 are coupled using a forward rod 21, and the arm
13, the bucket 14, the bell crank 20 and the forward rod 21
form a substantially parallel four-joint 1link. Further, the
other end of the bell crank 20 and the vehicle body 1 are
coupled using a rear rod 22, and the vehicle body 1, the rear
link 12, the bell crank 20 and the rear rod 22 form a
substantially parallel four-joint link. Thus the attitude of
the bucket 14 relative to the ground is substantially the
same when the arm 13 has been elevated, and it 1is therefore
not necessary to perform attitude control of the bucket 14 to
prevent load spillage when the arm 13 is being elevated in a
loaded state. In other words, workability is improved. Other

operations and effects are the same as in the first exemplary
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embodiment, so descriptions thereof are omitted.

[0027] Figure 9 is a side view illustrating a fifth exemplary
embodiment of a work vehicle, in which the lower end pivot
portion 1lla of the forward link 11 is pivotally attached to a
front portion of the vehicle body 1, above the front wheel 2.
Other aspects of the configuration are the same as in the
first exemplary embodiment, for example. With such a
configuration, the forward link 11 becomes longer, and 1is
shaped to 1lie between the front and back. Further, the
movement trajectory becomes closer to a straight 1line than
the movement trajectory E of the center of gravity G of the
bucket 14 illustrated in Figure 5, for example, by an amount
corresponding to the lengthening of the forward link 11 and
by an amount corresponding to the fact that the forward link
11 is 1lying down between the front and the back. In other
words, the amount of movement of the bucket 14 in the front-
back direction is even smaller than the amount of movement S
in Figure 5. The stability of the vehicle in the front-back
direction therefore improves further.

[0028] Figure 10 1is a side wview 1illustrating a sixth
exemplary embodiment of a work vehicle, in which the Ilower
end pivot portion 1lla of the forward 1link 11 is pivotally
attached to a front portion of the wvehicle body 1, above the
front wheel 2. The lower end pivot portion 12a of the rear
link 12 is pivotally attached to the vehicle body 1 in a

position to the rear of a vertical line D-D passing through a
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seat index point (abbreviated to SIP) 24 corresponding to a
base end portion of a backrest of the driver's seat 4. The
upper end pivot portion 1lb of the forward link 11 and the
upper end pivot portion 12b of the rear link 12 are pivotally
attached to a lower end portion of a rear portion of the arm
13 and an upper end portion of the rear portion of the arm 13
respectively, and are both positioned to the front of the
seat index point 24. Lower end portions of a pair of lifting
cylinders 15a, 15a are attached to the left and right sides
of a front portion of the vehicle body, and piston rods 1l6a,
16a are coupled to left and right arms 13, 13. A step 25 for
the operator to get on and off is disposed at the rear side
of the vehicle body 1. Further, a fork 14 is attached as the
work member 14.

[0029] According to the abovementioned configuration, in the
same way as 1in the fifth exemplary embodiment, a movement
trajectory of the fork 14 that is closer to a straight line
than the movement trajectory E in Figure 5 can be obtained,
improving the stability of the vehicle in the front-back
direction. It should be noted that Figure 10 illustrates an
example in which only the lower end pivot portion 12a of the
rear link 12 is positioned to the rear of the vertical line
D-D, but the configuration may be such that the lower end
pivot portion 12a of the rear link 12 and the upper end pivot
portion 11b of the forward link 11 are positioned to the rear

of the vertical line D-D. In other words, the configuration
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should be such that from among the four pivot portions 1lla,
11b, 12a, 12b, at least the lower end pivot portion 1lla of
the forward 1link 11 and the upper end pivot portion 12b of
the rear link 12 are positioned to the front of the vertical
line D-D. Further, the operator can easily get on an off from
the rear of the wvehicle Dbody 1 using the step 25.
Furthermore, rearward visibility during operation and
omnidirectional visibility when the four-joint link 10 is in
a stowed attitude are also good. It should be noted that the
work member 14 is not limited to the bucket 14 or the fork 14
described hereinabove, and typical work members used with
construction machines, industrial machines, agricultural
machines and the like can be applied.

[Brief description of the drawings]

[Figure 1] 1is a side elevation of a work vehicle provided
with a four-joint link in a first exemplary embodiment of the
present invention.

[Figure 2] 1is a perspective view illustrating a first
attachment example of a lifting cylinder according to the
present invention.

[Figure 3] 1s a perspective view 1illustrating a second
attachment example of a lifting cylinder according to the
present invention.

[Figure 4] 1is a perspective view illustrating a third
attachment example of a lifting cylinder according to the

present invention.
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[Figure 5] 1is an explanatory view of the operation of the
first exemplary embodiment of the present invention.

[Figure 6] 1is a side elevation of a work vehicle provided
with a four-joint 1link in a second exemplary embodiment of
the present invention.

[Figure 7] 1is a side elevation of a work vehicle provided
with a four-joint link in a third exemplary embodiment of the
present invention.

[Figure 8] 1is a side elevation of a work vehicle provided
with a four-joint 1link in a fourth exemplary embodiment of
the present invention.

[Figure 9] 1is a side elevation of a work vehicle provided
with a four-joint link in a fifth exemplary embodiment of the
present invention.

[Figure 10] is a side elevation of a work vehicle provided
with a four-joint link in a sixth exemplary embodiment of the
present invention.

[Figure 11] is a side elevation of a loading machine provided
with a first example of a conventional four-joint link.
[Figure 12] is an explanatory view of the operation of the
loading machine in Figure 11.

[Figure 13] is a side elevation of a loading machine provided
with a second example of a conventional four-joint 1link.
[Explanation of the reference codes]

1 Vehicle body

2 Front wheel
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3 Rear wheel
4 Driver's seat
5 Crawler track

10 Four-joint 1link

11 Forward link

12 Rear link

lla, 1l2a Lower end pivot portion
11b, 12b Upper end pivot portion
13 Arm

14 Work member (bucket, fork)

15, 15a, 15b, 15c¢ Lifting cylinder

20 Bell crank

21 Forward rod

22 Rear rod

24 Seat index point
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[Figure 1]
Side elevation of work vehicle provided with a four-joint

link in a first exemplary embodiment
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™ 12a
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1: vehicle body, 2: front wheel, 3: rear wheel, 4: driver's
seat, 10: four-joint 1link, 11: forward link, 12: rear link,
1lla, 1l2a: lower end pivot portion, 1lb, 12b: upper end pivot

portion, 13: arm, 14: bucket, 15: lifting cylinder
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[Figure 2]

Perspective view illustrating first attachment example of

lifting cylinder
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[Figure 3]

Perspective view illustrating second attachment example of

1ifting cylinder
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[Figure 4]
attachment example of

illustrating third

Perspective view

1ifting cylinder
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[Figure 5]

Explanatory view of operation of first exemplary embodiment
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[Figure 6]
Side elevation of work vehicle provided with a four-joint

link in a second exemplary embodiment
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[Figure 7]
Side elevation of work vehicle provided with a four-joint

link in a third exemplary embodiment
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[Figure 8]
Side elevation of work vehicle provided with a four-joint

link in a fourth exemplary embodiment
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[Figure 9]

Side elevation of work vehicle provided with a four-joint

link in a fifth exemplary embodiment
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[Figure 10]

Side elevation of work vehicle provided with a four-joint

link in a sixth exemplary embodiment
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[Figure 11]
Side elevation of loading machine provided with a first

example of a conventional four-joint link
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[Figure 12]

Explanatory view of operation of loading machine in Figure 11
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[Figure 13]
Side elevation of loading machine provided with a second

example of a conventional four-joint link
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Schedule Issues — Getting back on track

Controls

Implementing control ideas that work — We are still searching for an

acceptable method of actuation and control shape
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