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(54) GRASS MOWER

(57) Disclosed is a grass mower including a hydro-
static stepless speed changer device (6) having a hy-
draulic pump (60) and a hydraulic motor (61). To a
high-pressure side oil passage (62H) of a closed circuit
(62) connecting the hydraulic pump (60) to the hydraulic
motor (61), there is connected an operational circuit (65)
for supplying a pilot pressure taken off the high-pressure

side oil passage (62H) to the hydraulic actuator (64). The
operational circuit (65) is connected to a low-speed op-
eration side of a hydraulic actuator (64) so as to operate
a swash plate (61b) of the hydraulic motor (61) to a lower
speed side in association with a pressure increase in the
high-pressure side oil passage (62H).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a grass mower
having a mower device, a traveling device and a hydro-
static stepless speed changer device. The invention is
applicable to a variety of grass mowers from large sized
type to small sized type.

2. Description of the Related Art

[0002] In a grass mower disclosed in JP 2010-004748
A, a hydrostatic stepless speed changer device is con-
stituted by using an axial plunger variable displacement
type hydraulic pump and an axial plunger fixed displace-
ment type hydraulic pump; and a power outputted from
the hydraulic motor is inputted through a transmission
case to right and left rear wheels.
[0003] With the above-described grass mower, since
the hydrostatic stepless speed changer device is em-
ployed in its traveling driving system, smooth in-
crease/decrease of the traveling speed is possible, but
there remains room for improvement in following re-
spects.
[0004] Namely, with this type of grass mower, its ma-
chine body per se is not so large, but the mower is some-
times used for a grass cutting work on a sloped land, or
sometimes equipped with a grass collector having a large
capacity. For these reasons, during a cutting work, the
mower tends to require a relatively large torque even at
a low speed. Further, a traveling state without involving
a cutting work is generally used for traveling on a flat land
and discharging stored cut grass for instance, so that
traveling should be effected at a high speed as possible
for the sake of work efficiency.
[0005] If speed increase/decrease of the traveling de-
vice is to be effected by an operation of the hydrostatic
stepless speed changer device alone, in order to obtain
sufficient speed increase/decrease range, a hydraulic
pump having a significantly large discharge capacity will
be needed as the hydrostatic speed changer device, thus
inviting enlargement of the device.
[0006] Then, it is conceivable to avoid enlargement of
the hydrostatic stepless speed changer device by input-
ting the power outputted from the hydraulic pump to e.g.
a gear type auxiliary speed changer mechanism, aside
from speed change by the hydrostatic stepless speed
changer device, for effecting a speed change operation
by such auxiliary speed changer mechanism. In this
case, however, when the auxiliary speed change oper-
ation is to be carried out, such operation as temporarily
stopping the machine body for effecting the speed
change operation will be needed, so that it is difficult to
carry out a work in an efficient manner.
[0007] An object of the present invention is to realize

high efficiency grass cutting work by allowing speed in-
crease/decrease of a traveling device to be effected at a
speed and power output suitable for the grass cutting
work, while avoiding enlargement of the hydrostatic step-
less speed changer device.

SUMMARY OF THE INVENTION

[0008] In view of the above, a grass mower as follows
is proposed:

a grass mower comprising:

a traveling machine body having a traveling de-
vice;
a mower device supported by the traveling ma-
chine body; and
a hydrostatic stepless speed changer device for
effecting a speed change of the traveling device,
the speed changer device including:

a hydraulic pump,
a variable displacement type hydraulic mo-
tor, and
a hydraulic actuator for changing a swash
plate angle of the hydraulic motor;

wherein there is provided a closed circuit which in-
terconnects the hydraulic pump and the hydraulic
motor; and an operational circuit is connected to a
high-pressure side oil passage of the closed circuit
for supplying a pilot pressure taken off the high-pres-
sure side oil passage to the hydraulic actuator; and
wherein the operational circuit is connected to a low-
speed operation side of the hydraulic actuator so as
to operate a swash plate of the hydraulic motor to a
lower speed side in association with a pressure in-
crease in the high-pressure side oil passage.

[0009] With this arrangement, the hydraulic motor is
configured as a variable displacement type and to a high-
pressure side oil passage of a closed circuit connecting
a hydraulic pump to the hydraulic motor, there is con-
nected an operational circuit for supplying a pilot pres-
sure taken off the high-pressure side oil passage to a
hydraulic actuator for changing a swash plate angle of
the hydraulic motor.
[0010] The pilot pressure is supplied to a low-speed
operational side of the hydraulic actuator so as to operate
the swash plate of the hydraulic motor to its speed-re-
ducing side, in association with a pressure increase in
the high-pressure side oil passage, namely, in associa-
tion with a rise in the traveling load. Whereby, the
traveling speed of the machine body is operated to a
speed decreasing side, but the output torque from the
hydraulic motor is increased. As a result, at a place where
a high-torque work is needed such as a grass cutting
work on a sloped land, the traveling speed may be re-
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duced to a lower speed, for allowing the grass cutting
work to proceed in a reliable manner.
[0011] On the other hand, in case there is no pressure
rise in the high-pressure side oil passage, namely, in case
the traveling load is low, the supplying of the pilot pres-
sure to the lower speed operational side of the hydraulic
actuator is cancelled or released, whereby the hydraulic
actuator is returned to a high-speed operational side, and
the traveling speed of the machine body will be operated
to a high speed side in accordance with an operational
amount of the hydraulic motor. Therefore, on a flat land
traveling or the like which provides low traveling load,
such work as transporting cut grass to a discharging lo-
cation by high speed traveling can be readily carried out
in an efficient manner.
[0012] In this way, with speed change of the hydraulic
motor according increase/decrease in the traveling load,
selection between a low speed traveling placing priority
over output torque or a high speed traveling placing pri-
ority on traveling speed over output torque can be made
speedily via an increasing/decreasing operation on the
hydraulic stepless speed changer device. Therefore,
even with a hydrostatic stepless speed changer device
having a relatively small speed increasing/decreasing
range on the hydraulic pump side, a high-torque low-
speed traveling suitable for a grass cutting work on a
sloped land or the like and a low-torque high-speed
traveling suitable for a grass cutting work on a flat land
can be selectively provided. Thus, grass cutting works
can be carried out in an efficient manner with avoiding
enlargement of the hydrostatic stepless speed changer
device.
[0013] In the above-described arrangement, prefera-
bly, the hydraulic pump is of a variable displacement type,
too, in addition to the hydraulic motor.
[0014] According to one preferred embodiment, the hy-
draulic actuator includes an operational mechanism for
urging the swash plate of the hydraulic motor to be re-
turned to a high speed side.
[0015] With this arrangement, since the hydraulic ac-
tuator per se includes an operational mechanism for urg-
ing the swash plate of the hydraulic motor to be returned
to a high speed side, there is no need to provide the
hydraulic actuator with a pilot oil passage dedicated to
return operation separately from the pilot oil passage for
speed reducing operation, or to provide such additional
component as a pressure sensor, an electric controller
or the like. Thus, the arrangement can be further simpler.
[0016] In the above arrangement, more preferably, the
operational mechanism includes a spring; and the hy-
draulic actuator is arranged such that an operational pis-
ton and the spring are disposed on opposite sides across
the swash plate.
[0017] Further and other features and advantages
thereof will become apparent upon reading the following
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is an overall side view showing a riding type
grass mower according to one embodiment,
Fig. 2 is a schematic explanatory view showing a
power transmission arrangement in a traveling driv-
ing system of the riding type grass mower,
Fig. 3 is a section view showing a hydrostatic step-
less speed changer device, and
Fig. 4 is a hydraulic circuit diagram showing an op-
erational system of the hydrostatic stepless speed
changer device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0019] Next, one embodiment will be described.
[0020] Unless indicated explicitly otherwise, it is un-
derstood that the forward traveling direction of a grass
mower at time of a work traveling (see arrow F in Fig. 1)
represents the "front", the reverse traveling direction rep-
resents the "rear" and the right side represents the "right"
and the left side represents the "left" relative to a forward
oriented posture in the front/rear direction, respectively.

[General Configuration of Riding Type Grass Mower]

[0021] Fig. 1 shows an overall side view of a riding type
grass mower as an example of a grass mower. In this
riding type grass mower, on a front side of a machine
body frame 10 of a traveling machine body 1, there are
provided a pair of right and left steerable front wheels 11,
11 (corresponding to "traveling device"); and on a rear
side thereof, there are provided a pair of right and left
drivable rear wheels 12, 12 (corresponding also to
"traveling device"), so that the machine can be self-pro-
pelled.
[0022] Beneath the machine body frame 10 and be-
tween the front wheels 11 and the rear wheels 12 in the
front/rear direction, a rear discharge type mower device
4 is suspended to be liftable up/down. On a rear side of
this traveling machine body 1, there is provided a grass
collecting device 5 (corresponding to "work implement")
for accommodating grass clippings having cut by the
mower device 4 (corresponding to "work implement").
[0023] As shown in Fig. 1 and Fig. 2, on the machine
body frame 10 of the traveling machine body 1, an engine
section 2 is provided at its front portion and a riding driving
section 3 is provided on the rear side of the engine section
2.
[0024] At the engine section 2, an engine 20 is mounted
on the machine body frame 10 as being accommodated
within an engine hood 21. Power taken from the rear side
of the engine 20 is inputted via a main transmission shaft
22 to a hydrostatic stepless speed changer device 6 dis-
posed at a rear positon thereof; and an output from the
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hydrostatic stepless speed changer device 6 is transmit-
ted, through a transmission case 23 accommodating a
gear transmission mechanism 23A, to rear axles 12a
supported by right and left rear axle cases 24 for driving
the rear wheels 12.
[0025] A steering operation of the front wheels 11 is
effected by a power steering device (not shown) operated
in response to an operation of a steering wheel 31 pro-
vided at the riding driving section 3.
[0026] From the front side of the engine 20, power for
a work (work implement) can be taken off. More partic-
ularly, on the front side of the engine 20, there is provided
a PTO (power takeoff) mechanism 25 constituted of a
belt transmission mechanism and via a PTO shaft 26
included in the PTO mechanism 25, power of the engine
20 is transmitted to the mower device 4.
[0027] At the riding driving section 3 on the rear side
of the engine section 2, there are provided a control panel
30 disposed continuously with a rear side of the engine
hood 21, and a maneuvering section 3A including the
steering wheel 31, etc. On the rear side of the maneu-
vering section 3A, there is provided a driver’s seat 33
upwardly of an access step 32 disposed at the foot por-
tion; and at a rear portion of this driver’s seat 33, a rollover
protection structure (ROPS) 34 is mounted vertically.
[0028] The ROPS 34 has a portal shape as seen in a
front view thereof; and to a pair of right and left ROPS
bases (not shown) provided integrally at rear end portions
of the machine body frame 10, there are connected and
fixed lower sides of pillar-like leg portions 34a, 34a dis-
posed on the right and left opposed sides. Upper end
sides of the right and left pillar-like leg portions 34a, 34a
are interconnected via a portal-shaped upper frame 34b,
thus covering the upper side of the driver’s seat 33.
[0029] At the front portion of the machine body frame
10, there is provided a guard frame 10A acting as a pro-
tective member for the machine body front portion.
[0030] The guard frame 10A is provided with a balance
weight attaching portion 14 to which a plurality of balance
weights can be attached.

[Mower Device]

[0031] The mower device 4 includes a housing 40
which is suspended from the machine body frame 10 to
be liftable up/down via a link mechanism 13 having pairs
of front links 13a and rear links 13b on the right and left
opposed sides.
[0032] In the link mechanism 13, to upper end portions
of the front links 13a, a mower lift cylinder 43 is connected.
In association with an expanding/contracting operation
of the mower lift cylinder 43, a vertical height position of
the housing 40 relative to the machine body frame 10
can be changed.
[0033] Inside the housing 40, there are mounted a pair
of right and left rotary blades 41, 41. The respective rotary
blades 41 are driven to rotate at an equal speed about
vertical axes with rotational paths thereof being partially

overlapped with each other, whereby grass or the like
will be cut, and under a conveying wind generated in
association with the rotational motion, cut grass clippings
may be discharged to the rear side via a discharge open-
ing (not shown) formed at a rear portion of the housing 40.

[Grass Collecting Device]

[0034] As shown in Fig. 1 and Fig. 2, the grass collect-
ing device 5 includes a grass collecting container 50 for
accommodating cut grass clippings, and a lift drive mech-
anism 51 for allowing lifting up/down operations of the
grass collecting container 50 relative to the traveling ma-
chine body 1, as well as grass discharging operation
thereof.
[0035] The grass collecting container 50 has, on its
front end side, a receiving opening (not shown) for re-
ceiving cut grass clippings fed from the mower device 4
side via a conveying duct 42; and on its rear end side, a
discharging opening 50a for discharging and an open-
ing/closing lid 50b for covering this discharging opening
50a.
[0036] The grass collecting container 50 includes: a lift
link 52 which connects the grass collecting container 50
to the ROPS 34 provided on the rear side of the traveling
machine body 1; lift cylinders 53 for lifting up/down the
lift link 52 relative to the ROPS 34; and dump cylinders
54 for changing the posture of the grass collecting con-
tainer 50 from a nearly horizontal collecting posture to a
rearwardly downward rear inclined posture so as to
open/close the opening/closing lid 50b of the grass col-
lecting container 50.
[0037] The lift link 52 includes a pair of right and left
upper links 52a and a pair of right and left lower links
52b, with front end sides of the respective upper links
52b and lower links 52b being detachably connected to
upper portions of the ROPS 34, and with rear sides there-
of being connected to lower portions adjacent the rear
end of the grass collecting container 50. Upper end por-
tions of the lift cylinders 53 constituted of hydraulic cyl-
inders are connected to the lower links 52b, so that in
response to an expanding/contracting movement of the
lift cylinders 53, the lift link 52 is pivoted to elevate or
lower the grass collecting container 50.
[0038] The dump cylinders 54 constituted of hydraulic
cylinders are disposed downwardly of the rear end side
of the grass collecting container 50. One end portions of
the dump cylinders 54 are connected to a well-known
dump operation mechanism (not shown), so that in re-
sponse to an expanding/contacting movement of the
dump cylinders 54, the grass collecting container 50 can
be selectively operated into a discharging posture in
which the grass collecting container 50 is turned over to
be inclined rearwards, and a collecting posture in which
the grass collecting container 50 is disposed nearly hor-
izontal.
[0039] The above-described lift cylinders 53, and the
dump cylinders 54 as well, are one-paired right and left,
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respectively; and the cylinders 53, 54 are included in a
hydraulic circuit for the grass collecting device 5 to be
simultaneously operable on the right and left sides.

[Traveling Driving System]

[0040] The power transmission system from the en-
gine 20 to the rear wheels 12 is configured as follows.
[0041] As shown in Fig. 1 and Fig. 2, a clutch housing
27 is provided continuously at the rear portion of the en-
gine 20; and power of the engine 20 is taken off via an
output shaft 27a of the clutch housing 27. The main trans-
mission shaft 22 is connected to the rear end portion of
the output shaft 27a of the clutch housing 27 to be rotat-
able therewith; and to the rear end portion of the main
transmission shaft 22, there is connected a pump shaft
60a acting as an input shaft of the hydrostatic stepless
speed changer device 6.
[0042] The main transmission shaft 22 and the pump
shaft 60a are interconnected via a connector tool 28 hav-
ing a cooling fan 28a. The cooling fan 28a is provided for
feeding cooling air to the hydrostatic stepless speed
changer device 6.
[0043] A motor shaft 61a, acting as an output shaft of
the hydrostatic stepless speed changer device 6, is in-
serted into the transmission case 23 accommodating the
gear transmission mechanism 23A, so that a speed-
changed power is transmitted into the transmission case
23. The power transmitted from the hydrostatic stepless
speed changer device 6 is transmitted in distribution to
the right and left rear axle cases 24 via a differential mech-
anism 23B accommodated inside the transmission case
23, and then transmitted to the rear axles 12a supported
by the right and left rear axle cases 24, whereby the rear
wheels 12 are driven.

[Hydrostatic Stepless Speed Changer Device]

[0044] Next, the hydrostatic stepless speed changer
device 6 provided in the traveling driving system and its
hydraulic driving circuit will be described.
[0045] As shown in Fig. 3 and Fig. 4, the hydrostatic
stepless speed changer device 6 includes: an axial
plunger type and variable displacement type hydraulic
motor 60 having the pump shaft 60a; an axial plunger
type and variable displacement type hydraulic motor 61
having the motor shaft 61a; and a closed circuit 62 inter-
connecting the hydraulic pump 60 and the hydraulic mo-
tor 61 (see Fig. 4).
[0046] The closed circuit 62 interconnecting the hy-
draulic pump 60 and the hydraulic motor 61 includes a
high-pressure side oil passage 62H for feeding pressure
oil from the hydraulic pump 61 to the hydraulic motor 61,
and a low-pressure side oil passage 62L for returning the
pressure oil from the hydraulic motor 61 to the hydraulic
pump 60. A charge circuit 63 for replenishing an amount
of pressure oil to the closed circuit 62 is connected to/be-
tween the high-pressure side oil passage 62H and the

low-pressure side oil passage 62L.
[0047] The hydraulic pump 60 is driven by power of
the engine 20 together with a pressure oil feeding pump
15. An angle change of a swash plate 60b of the hydraulic
pump 60 is done by an operator who controls a speed
changer pedal 35 (see Fig. 4) disposed at the foot of the
riding driving section 3. More particularly, the swash plate
60b of the hydraulic pump 60 is operably coupled to the
speed changer pedal 35 via a hydraulic servo mechanism
7.
[0048] The hydraulic servo mechanism 7, as shown in
Fig. 4, includes: a servo valve 70 operably coupled to the
speed changer pedal 35; and a servo cylinder 71 oper-
ably coupled to the swash plate 60b, so that in response
to a stepping-on operation on the speed changer pedal
35, an operational oil passage 72 to the servo cylinder
71 can be switched over. With this arrangement, in re-
sponse to release of the stepping-on operation on the
speed changer pedal 35, as shown in Fig. 3, the swash
plate 60b of the hydraulic pump 60 is returned to and
maintained at its neutral (0 degree), so that no discharge
of pressure oil from the hydraulic pump 60 occurs, thus
realizing a traveling stopped state.
[0049] As the speed changer pedal 35 is stepped on
progressively, the servo valve 70 feeds the pressure oil
from the pressure oil feeding pump 15 to the servo cyl-
inder 71 via the operational oil passage 72. In response
thereto, the servo cylinder 71 is driven to change the
swash plate angle of the hydraulic pump 60, whereby the
driving speed of the hydraulic pump 60 is changed cor-
respondingly, thus changing a speed state of the hydrau-
lic stepless speed changer device 6 correspondingly as
well. In the course thereof, the operation of the servo
cylinder 71 is fed back to the servo valve 70 via a feed-
back mechanism 73. Thus, when the hydraulic stepless
speed changer device 6 becomes a control target speed
state corresponding to the operated position of the speed
changer pedal 35, the servo valve 70 will be switched to
the neutral state and the hydrostatic stepless speed
changer device 6 will be maintained at this control target
speed state.
[0050] The pressure oil feeding pump 15 is connected
via a pressure oil feeding circuit 16 to the charge circuit
63 for replenishing an amount of pressure oil to the closed
circuit 62, thus effecting replenishment of the pressure
oil. To this pressure oil feeding circuit 16, the operational
oil passage 72 of the hydraulic servo mechanism 7 is
also connected, thus allowing feeding of pressure oil to
the servo cylinder 71. For this reason, the system pres-
sure of the hydraulic servo mechanism 7 is set equal to
the charge pressure.
[0051] The swash plate 61b of the hydraulic motor 61
is operated by a hydraulic actuator 64 in form of a hy-
draulic piston. As shown in Fig. 3, The hydraulic actuator
64 comprises a combination of an operational piston 64a
and a return spring 64b (corresponding to "operational
mechanism" for urging the swash plate 61b to be returned
to a high speed side); and the operational piston 64a and
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the return spring 64b sandwich the swash plate 61b from
the front and rear sides thereof. Incidentally, in the hy-
draulic circuit diagram shown in Fig. 4, the hydraulic ac-
tuator 62 is shown with reference marks of the operational
piston 64a and the return spring 64b being disposed in
opposition to each other within a single cylinder. In actu-
ality, however, as shown in Fig. 3, the operational piston
64a and the return spring 64b are disposed on the op-
posed sides across the swash plate 61b to sandwich it
therebetween.
[0052] In operation, when the operational piston 64a
of the hydraulic actuator 64 is retracted to the front side
movement limit thereof, the angle of the swash plate 61b
of the hydraulic motor 61 becomes the neutral (0 degree).
As the operational piston 64a advances rearwards
against the force of the return spring 64b, the angle of
the swash pate 61b is increased progressively in corre-
spondence therewith. Incidentally, the return spring 64b
is assembled with an initial compression thereof, thus
urging the swash plate 61b toward the neutral side with
a set urging force.
[0053] As shown in Fig. 4, the above-described hy-
draulic actuator 64 is connected via an operational circuit
65 to the high-pressure side oil passage 62H of the closed
circuit 62 for feeding pressure oil from the hydraulic pump
60 to the hydraulic motor 61.
[0054] More particularly, the closed circuit 62 connects
the hydraulic pump 60 to the hydraulic motor 61; and the
operational circuit 65 is connected to the high-pressure
side oil passage 62H of the closed circuit 62 for supplying
a pilot pressure taken off (branched from) the high-pres-
sure side oil passage 62H to the hydraulic actuator 64.
The operational circuit 65 is connected to a low-speed
operation side of the hydraulic actuator 64 so as to op-
erate the swash plate 61b of the hydraulic motor 61 to a
lower speed side in association with a pressure increase
in the high-pressure side oil passage 62H.
[0055] With this arrangement, the angle of the swash
plate 61b will be stabilized at a point where the pressure
of the operational circuit 65 and the spring force of the
return spring 64b are balanced with each other.
[0056] In operation, therefore, when the speed chang-
er pedal 35 is stepped on, the angle of the swash plate
60b of the hydraulic pump 60 is increased also, so that
an amount of pressure oil corresponding to the swash
plate angle will be discharged to be fed to the hydraulic
motor 61.
[0057] In the above, if the traveling load is relatively
low and the pressure of the high-pressure side oil pas-
sage 62H is relative low, the operational piston 64a of
the hydraulic actuator 64 receives the pressure from the
high-pressure side oil passage 62H via the operational
circuit 65. Whereby, the operational piston 64a is ex-
posed to the resistance force of the initial spring force of
the return spring 64b to maintain the angle of the swash
plate 61b of the hydraulic motor 61 at a relatively small
angle close to the neutral (0 degree), so that the grass
mower will travel at a relatively high speed corresponding

to the discharge amount of the hydraulic pump 60.
[0058] On the other hand, when the traveling load in-
creases and the pressure of the high-pressure side oil
passage 62H exceeds the set range of the initial force of
the return spring 64, the operational piston 64a of the
hydraulic actuator 64 exposed to the resistance force of
the initial spring force of the return spring 64b will be
operated toward increasing the angle of the swash plate
61b of the hydraulic motor 61 against the force of the
return spring 64b.
[0059] Namely, when the traveling load increases to
exceed the set range, the discharge amount from the
hydraulic motor 61 will be increased to raise the output
torque, whereby the motor shaft 61a will be driven at a
reduced speed and the traveling speed of the machine
body will be reduced correspondingly.
[0060] Incidentally, the speed changer pedal 35 for op-
erating the hydrostatic stepless speed changer device 6
also functions as an accelerator pedal for operating a
governor (not shown) provided at a rear portion of the
engine 20.
[0061] Therefore, when the speed changer pedal 35
is stepped on, the rotational speed of the engine is in-
creased and also the swash plate angle of the hydraulic
pump 60 in the hydrostatic stepless speed changer de-
vice 6 is operated to the speed increasing side.

[Other Embodiments]

[0062] The following other embodiments can be em-
ployed in any combination as desired.

[1] In the foregoing embodiment, there was disclosed
the arrangement that change of the swash plate an-
gle of the hydrostatic stepless speed changer device
6 is effected in operational coupling with a stepping-
on operation on the speed changer pedal 35. The
invention is not limited thereto. Instead, for instance,
it is also possible to arrange such that change of the
swash plate angle of the hydrostatic stepless speed
changer device 6 is effected by an operation of a
dedicated operational lever or the like.
[2] In the foregoing embodiment, there was disclosed
the arrangement that the change of the swash plate
angle of the hydrostatic stepless speed changer de-
vice is effected via the hydraulic servo mechanism
7. The invention is not limited thereto. Instead, such
a hydraulic servo mechanism 7 may be omitted so
that the change can be directly made by the speed
changer pedal 35, an operational lever or the like.
[3] In the foregoing embodiment, the angle of the
swash plate 61b of the hydraulic motor 61 is changed
by the operational piston 64a and the return spring
64b of the hydraulic actuator 64. The invention is not
limited thereto. Instead, it is also possible to change
the angle of the swash plate 61b hydraulically, with
using an actuator which is operated hydraulically on
both the speed increasing side and the speed de-

9 10 



EP 3 504 955 A1

7

5

10

15

20

25

30

35

40

45

50

55

creasing side.
[4] In the foregoing embodiment, the angle of the
swash plate 61b is changed by a single hydraulic
motor 61. The invention is not limited thereto.

[0063] Alternatively thereto, for instance, a plurality of
hydraulic motors 61 can be employed. In this case, some
of the plurality of hydraulic motors 61 can be configured
as the fixed displacement type and the others can be
configured as the variable displacement type, for chang-
ing the swash plate angle. Further alternatively, all of the
hydraulic motors 61 can be configured as the variable
displacement type for changing the angle of the swash
plate 61b.

Claims

1. A grass mower comprising:

a traveling machine body (1) having a traveling
device (11, 12);
a mower device (4) supported by the traveling
machine body (1); and
a hydrostatic stepless speed changer device (6)
for effecting a speed change of the traveling de-
vice (11, 12), the speed changer device (6) in-
cluding:

a hydraulic pump (60),
a variable displacement type hydraulic mo-
tor (61), and
a hydraulic actuator (64) for changing a
swash plate angle of the hydraulic motor
(61);

wherein there is provided a closed circuit (62) which
interconnects the hydraulic pump (60) and the hy-
draulic motor (61); and an operational circuit (65) is
connected to a high-pressure side oil passage (62H)
of the closed circuit (62) for supplying a pilot pressure
taken off the high-pressure side oil passage (62H)
to the hydraulic actuator (64); and
wherein the operational circuit (65) is connected to
a low-speed operation side of the hydraulic actuator
(64) so as to operate a swash plate (61b) of the hy-
draulic motor (61) to a lower speed side in associa-
tion with a pressure increase in the high-pressure
side oil passage (62H).

2. The grass mower of claim 1, wherein the hydraulic
pump (60) is of a variable displacement type.

3. The grass mower of claim 1, wherein the hydraulic
actuator (64) includes an operational mechanism
(64b) for urging the swash plate (61b) of the hydraulic
motor (61) to be returned to a high speed side.

4. The grass mower of claim 3, wherein:

the operational mechanism (64b) includes a
spring (64b); and
the hydraulic actuator (64) is arranged such that
an operational piston (64a) and the spring (64b)
are disposed on opposite sides across the
swash plate (61b).
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