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(54) Travel control device for vibrating plate compactor

(57)  The invention refers to a travel control device
(20, 50) for a vibrating plate compactor. The vibrating FIG. 1
plate compactor comprises two shafts (3, 4) supporting
each an eccentric rotor (5, 6). The phase difference
between the eccentric rotors (5, 6) is controlled by the
travel control device (20, 50). The travel control device
(20, 50) comprises a piston (29, 66) in a body (21, 51) 20 T j
to receive mechanical return force from a vibration gen- '
erator (1) in the vibrating plate compactor. The piston 1
(29, 66) receives pressure oil from an outside hydraulic \
pump (41, 55) at the other end. A push rod (22, 52) for

switching the travel direction of the compactor is 3
inserted into the body (21, 51) at one end. A spool (24,
59) is provided to supply the pressure oil from the
hydraulic pump (41, 55) to the side of the piston (29, 66)
opposite to the side receiving the mechanical return
force.
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Description

BACKGROUND OF THE INVENTION AND RELATED
ART STATEMENT

[0001] This invention is related to a travel control
device for a vibrating plate compactor used for compact-
ing the paved road surfaces, and more particularly to a
travel control device for a vibrating plate compactor
wherein the rotational phase of one of the two eccentric
rotors rotating on a pair of parallel axes is changed rel-
ative to the other eccentric rotor and the compactor is
moved forward/backward by the synthesized vector
thereof.

[0002] This type vibrating plate compactor generally
known in the prior art has a pair of eccentric rotors, the
rotational phase of one rotor being variable relative to
the other rotor and its vector moving the device forward
or backward. A device which uses hydraulic pressure to
switch the travel direction forward or backward in order
to change the rotational phase of an eccentric rotor is
known from prior references such as Japanese Patent
Kokai Nos. Sho 55/139884, Sho 63/60306, Hei
1/260107, and Hei 7/286306.

[0003] These known compactors are all provided with
a spiral groove inside the driven gear on the driven shaft
which is rotated by the drive shaft, and a piston rod hav-
ing a pin to engage with the spiral groove of said driven
gear inside said driven shaft. Common to these devices
is the way in which the driven gear having the spiral
groove is rotated by moving the piston rod in the axial
direction and varying the rotational phase of the eccen-
tric rotor on the driven shaft relative to the eccentric
rotor on the drive shaft.

[0004] Among such compactors, that at Japanese
Patent Kokai Sho 55/139884 is provided with a cylindri-
cal driven gear and a piston rod and imparted the
mechanical return force moving to one side of the cylin-
drical driven shaft on the piston rod by synthetic thrust
of the rotor on the driven shaft and the rotor on the drive
shaft imparts. The hydraulic pressure resisting the
mechanical return force of the piston rod is applied from
an outside source into the cylinder provided at one end
of the cylindrical driven shaft, and by variably controlling
the hydraulic pressure supplied, the position of the rota-
tional angle of the driven gear can be selected to suita-
bly change the phase of the eccentric rotor.

[0005] However, since a hand-held pump is used as a
means to supply the oil into the cylinder provided at one
end of the cylindrical driven shaft from the outside
source to resist the mechanical return force trying to
move toward one side of the cylinder of the piston rod in
this conventional compactor, this type device requires
large force to manually switch the pump to the opposite
side from the position of the piston rod traveling with the
fastest speed forward or backward against the largest
mechanical return force. In large, heavy weight compac-
tors, the switching operation becomes so heavy that it is
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impossible to operate the machine.

[0006] The compactor according to Japanese Patent
Kokai Hei 1/260107 is provided with piston rods which
can maintain the neutral state by springs on both sides
inside the driven shaft, pistons and cylinders on both
sides of the piston rod, connecting the cylinders and the
outside pressure source to charge the pressure oil to
one of the cylinders from the outside source to move the
piston rod. This compactor is also problematic in that
the hand-operated pump used for supplying pressure
into respective cylinders requires large force and the
switching operation is so heavy that heavy weight com-
pactors cannot be used.

[0007] On the other hand, the compactor according to
Japanese Patent Kokai Sho 63/60306 is provided with a
piston and a cylinder at one end of the piston rod inside
the driven shaft, and the cylinder is connected to a
three-way switch valve in the directions of forward,
backward and neutral positions and a hydraulic pump
circuit to always return these valves to the neutral posi-
tion by the spring force. The pressure of this hydraulic
pump is used to supply pressure to the cylinder via the
valves on the forward and backward sides. While this
compactor is advantageous in that the switching opera-
tion requires small force and the speed can be control-
led by the pressure oil charged to the cylinder at one
end of the piston rod by the hydraulic pump, it is quite
defective in that the switch valve always returns to the
neutral position by the spring force. It is therefore impos-
sible to hold the travel lever at a desired inclined posi-
tion.

[0008] The compactor according to Japanese Patent
Kokai Hei 7/286306 is similar to the compactor dis-
closed in Japanese Patent Kokai Hei 1/260107 in that it
is provided with a piston rod maintained neutral by
springs on both sides in the driven shaft, and pistons
and cylinders are respectively provided at both ends of
the piston rod. A hydraulic pump circuit provided with a
three-way valve which can be switched to the forward,
backward and neutral directions is connected to both
cylinders as an outside source to supply the oil from the
valve to respective cylinders in order to switch the piston
rod to any one of the three directions.

[0009] Although this compactor can reduce the force
needed for switching because oil is supplied to cylinders
at both ends of the piston rod by the hydraulic pump, all
the oil from the pump is fed by switching the valve to the
forward or backward directions to thereby set the fastest
running speed in these directions. It is therefore impos-
sible to set the running speed at an arbitrary speed.

SUMMARY OF THE INVENTION

[0010] This invention was contrived in view of the
problems discussed above in the conventional type
vibrating plate compactors. More concretely, the inven-
tion aims to offer a novel vibrating plate compactor
which can set the travel lever at an arbitrary position
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between the fastest forward speed and the fastest back-
ward speed for traveling the compactor at a desired
speed event when the compactor is heavier than 500 kg
by using a hydraulic pump circuit provided with a servo
function as an outside pressure source for the piston
rod to change the rotational phase of one of the eccen-
tric rotors in a vibrating plate generator.

[0011] In avibrating plate compactor provided with an
eccentric rotor on one of the two parallel axes con-
nected to each other of which rotor can vary the rota-
tional phase of the eccentric rotor on the other axis, a
piston rod inserted slidably into the shaft of the eccen-
tric rotor for changing the phase of said eccentric rotor,
and a vibration generator having a hydraulic cylinder at
one end of the axis of the piston rod to switch the rota-
tion of rotors in the forward and backward directions by
moving the piston rod axially by the hydraulic pressure
resisting the mechanical return force generated by the
rotation of the eccentric rotor, the travel control device
for the vibrating plate compactor according to the
present invention is characterized by the provision of a
piston to receive at one end thereof the mechanical
return force applied from the direction of the piston rod
inside the cylindrical body, and a servo valve mecha-
nism to supply oil from a hydraulic pump outside the
body to the other end of the piston to resist the mechan-
ical return force from the direction of the piston rod.
[0012] Said travel control device is preferably provided
with a piston at one end of the cylindrical body to
receive at one end thereof the mechanical return force
from the direction of the said piston rod, a push rod for
switching the travel direction between forward and back-
ward directions at the other end of said body, a spool for
the servo valve mechanism at the center of the said
body to charge oil from the hydraulic pump positioned
outside the body to the other end of the piston in order
to resist the mechanical return force, and springs
respectively between said piston and said push rod.
[0013] Between the spool at the center of the body
and the inside of the piston is provided a passage for
the pressure oil on the side of the vibration generator to
guide the oil into the piston as a mechanical return force
is applied from the direction of the piston rod of the
vibration generator, and between said spool and the
outside of the piston is provided another passage on the
pump side to supply oil from the hydraulic pump outside
the body to the outside of said piston to resist said
mechanical return force.

[0014] The body supporting said spool is preferably
constructed by providing a first passage to supply oil
from the hydraulic pump to the outside of the piston via
a concave groove cut on the outer periphery of the spool
as the spool travels laterally by operation of the push
rod, and a second passage on the tank side to send oil
returned from the outside of said piston through said
first passage to the tank via another concave groove cut
on the outer periphery of the spool.

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a sectional view to show the construction of
a vibration generator in, the vibrating plate compac-
tor according to the present invention;

Fig. 2 is a sectional view to show the construction of
the travel control device in the vibrating plate com-
pactor according to the present invention;

Fig. 3 is an enlarged sectional view of the center
portion of Fig. 1;

Fig. 4 is a sectional view along the line IV-IV in Fig.
2;
Fig. 5 is a sectional view of the travel control device
in a neutral position with the circuit on the pump
side open;

Fig. 6 is a sectional view showing the travel control
device at its fastest forward speed;

Fig. 7 is a sectional view showing the travel control
device at its fastest backward speed;

Fig. 8 is a hydraulic circuit diagram of the travel con-
trol device;

Fig. 9 is a sectional view showing construction of
another embodiment of the travel control device;
Fig. 10 is a sectional view showing the travel control
device of Fig. 9 in a neutral position with the circuit
on the pump side open.

Fig. 11 is a sectional view showing the circuit on the
tank side open;

Fig. 12 is a sectional view showing the travel control
device of Fig. 9 at its fastest forward speed;

Fig. 13 is a sectional view showing the travel control
device of Fig. 9 at its fastest backward speed;

Fig. 14 is a sectional view showing the hydraulic cir-
cuit diagram for the travel control device shown in
Fig. 9.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] Referring to embodiments of the vibrating plate
compactor according to the present invention as shown
in the attached drawings, the present compactor basi-
cally comprises a vibration generator 1 shown in Fig. 1
and a travel control device 20 shown in Fig. 2 provided
with a hydraulic servo valve mechanism for switching
the direction of thrust generated by the vibration gener-
ator 1 to the device to forward or backward directions.
[0017] As shown in Fig. 1, the vibration generator 1
has a drive shaft 3 to which rotation is transmitted via a
pulley 2 from an engine not shown, and a driven shaft 4
which is positioned parallel to the drive shaft 3. An
eccentric rotor 5 is fixedly mounted on the drive shaft 3
and a similar eccentric rotor 6 is fixed axially to the
driven shaft 4 in such a way that the phase may be var-
ied relative to said eccentric rotor 5.

[0018] At the center of the driven shaft 4 is provided a
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driven gear 7 which is rotatable with the shaft 4 and
fixed axially to prevent travel in the axial direction. The
driven gear 7 is transmitted rotation from the drive gear
8 of the drive shaft 3. Said driven gear 7 is provided a
spiral groove 10 on the inner wall of a boss 9 inclined in
respect of the axis of the boss 9.

[0019] Said driven gear 4 is shaped like an open bar-
rel with elongated holes 11 cut on the opposing walls at
the position of said driven gear 7 respectively along the
axial direction. A piston rod 12 is inserted rotatably and
movably in the axial direction inside the driven shaft 4.
[0020] The piston rod 12 has a boss 13 of a size to
allow sliding inside the driven shaft 4 at one end and a
piston 15 at another end via a bearing 16. On the out-
side of a vibrating case 17 to one end of which is axially
fixed the driven shaft 4 is provided a hydraulic cylinder
18 inserted with said piston 15.

[0021] Inthe boss 13 of the piston rod 12 is embedded
a knock pin 19 to perpendicularly cross the axial direc-
tion of the rod 12, and both ends of the knock pin 19 are
fit inside the spiral groove 10 on the inner wall of said
driven shaft 4 through the elongated hole 11 of said
driven shaft 4.

[0022] When rotation from the drive gear 8 is transmit-
ted to the driven gear 7 with zero hydraulic pressure on
the hydraulic cylinder 18 inserted with the piston 15 at
one end of the piston rod 12, mechanical return force
being pushed toward the right side of Fig. 1 is imparted
to the piston rod 12 since both ends of the pin 19 are
engaged with the spiral groove 10 on the inner wall of
said driven shaft 4 through the elongated holes 11 of the
driven gear 4 in the directions of incline of the spiral
groove 10 and rotation of the driven gear 7. When the
piston rod 12 moves toward the extreme right in the fig-
ure, the eccentric rotor 6 of the driven shaft 4 is rotated,
for instance, to the positional phase either forward or
backward relative to the eccentric rotor 5 of the driven
shaft 4.

[0023] On the other hand, the hydraulic cylinder 18
inserted with the piston 15 at one end of the piston rod
12 is connected to one end of said travel control device
20 provided outside. When the piston rod 12 inside the
driven shaft 4 receives mechanical return force to the
right hand side by the spiral groove 10 of the driven gear
7 as shown in Fig. 2, the device 20 imparts resistance
against said mechanical return force inside said hydrau-
lic cylinder 18 by utilizing the pressure oil from an out-
side hydraulic pump 41, and also functions to push the
piston rod 12 to the left (forward) side of Fig. 1 by over-
coming said mechanical return force.

[0024] As shown in Figs. 2 through 7, the device 20 is
constructed with a push rod 22 inserted through a right
chamber 21a at one end of the body 21 to connect the
outer end thereof with a travel lever 23, a spool 24
inserted into the central chamber 21b to be moved by
the push rod 22, and a piston 29 inserted into the left
chamber 21¢ at the other end to be moved by the spool
24, and is further provided with a passage 45 on the
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vibration generator side connected to the hydraulic cyl-
inder 18 of the vibration generator 1 inside the center
chamber 21b provided with the above mentioned spool
24,

[0025] As shown in Figs. 2 and 3, the inside of the
right chamber 21a of the body 2 is shaped like a cylinder
26, and the push rod 22 having a flange 22a at the
inside end is inserted slidably therethrough, One end of
the rod 22 provided with said flange 22a is also shaped
like a cylinder 22b, Over the outer periphery on the left
side of said push rod 22 are inserted a spring bearing
25 having a boss 25a engaged with the flange 22a at
the right and a flange 25b abutting upon the inner wall of
the center chamber 21b on the left. Between the left
flange 25b of the spring bearing 25 and the right and of
the cylinder 26 inside said right chamber 21a is inserted
a spring 27 to support said push rod 22 in a neutral posi-
tion.

[0026] There is provided a hydraulic cylinder 28 inside
the left chamber 21¢ of said body 21 provided with a pis-
ton 29 inside. A rod 30 extending to the right side of the
piston 29 is inserted in a freely slidable fashion into a
bearing 31 provided on the side of the center chamber
21b of the left chamber 21¢. The right end of the rod 30
facing the center chamber 21b is shaped as a cylinder
30a inside which is positioned a spring 32 with one end
extending into the center chamber 21b.

[0027] On the other hand, a hole 33 connecting the
right chamber 21a and the left chamber 21c on the
same axis is bored in the center chamber 21b of the
body 21, and the spool 24 is slidably positioned inside
the hole 33. The portion between the flange 34a and the
push rod 22 provided on the right hand side outer
periphery of the spool 24 is supported by a spring 35
placed inside the cylinder 22b of the push rod 22. The
portion between the flange 34b provided on the left side
outer periphery of the spool 24 and said piston rod 30 is
supported by the spring 32 positioned inside the cylin-
der 30a of said piston rod 30. Therefore, said spool 24
is supported by a uniform spring pressure at the pre-
scribed center position of the center chamber 21b by
the left spring 32 and the right spring 35.

[0028] As shown in Fig. 3, the length of the hole 33
inside the center chamber 21b for inserting the spool is
slightly shorter than the distance between the flanges
34a and 34b provided on the left and the right outer
peripheries of the spool 24, so that when the spool 24 is
maintained at the prescribed center position of the
center chamber 21b by the springs 32 and 35 on both
sides, a short concave portion 37 is created with an
interstice 36a between the right end of the hole 33 and
the right flange 34a of the spool 24. Between the left
end of the hole 33 and the left flange 34b of the spool 24
is provided a long concave portion 38 with the interstice
36b to allow entry of the right end of said piston rod 30.
[0029] A pair of concave grooves 39, 40 are provided
with a prescribed interval at the center of said spool 24.
Inside the hole 33 of the center chamber 21b inserted
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with the spool 24 is provided a passage 44 on the tank
side connecting with a port T on the tank side of said
hydraulic pump 41 positioned outside the body 21 at the
position connecting with the left groove 40 of the spool
24. In said hole 33 is provided a passage 43 for oil pres-
sure connecting the center chamber 21b to the left side
of the piston 29 in the hydraulic cylinder 28 of the left
chamber 21c¢ at the center of the concave grooves 39,
40 of said spool 24.

[0030] As shown in Fig. 4, but not in Figs. 2 and 3, on
the side of the pump is provided a passage 42 connect-
ing to a pump side port P of said hydraulic pump 41 and
extending from the side of the center chamber 21b
toward the hole 33 at a concave groove 39 on the right.
[0031] As also shown in Fig. 4, there is provided at
another part of the side of the center chamber 21b a
passage 45 on the vibration generator side connecting
with the hydraulic cylinder 18 of the piston rod 12 in said
vibration generator 1, the passage being parallel to the
pump side circuit 42 connecting with the pump side port
P of the hydraulic pump 41. At the tip of the passage 45
is another passage 46 for oil pressure provided with a
check valve 47 leading to the right side of the piston 29
in the hydraulic cylinder 28 through the left chamber 21c¢
from the center chamber 21b.

[0032] The numeral 48 in Fig. 4 denotes a relief valve
for discharging the air mixed in the hydraulic cylinder 18
of the piston rod 12 in said vibration generator 1.
[0033] When using a compactor as constructed above
by maintaining the compactor in a neutral position, the
lever 23 of the travel control device 20 is kept neutral as
shown in Fig. 2. In this state, the spool 24 of the device
20 is supported at the center of the center chamber 21b
by the spring pressure of the springs 32, 35 on the left
and the right sides, and the passage 43 for supplying
pressure to the left side of the piston 29 in the hydraulic
cylinder 28 is between the concave grooves 39, 40 on
the left and the right of the spool 24. The pump side
passage 42 is therefore closed. The push rod 22 on the
right side of the spool 24 receives the spring pressure
toward right by the spring 35, but the spring pressure at
the springs 27 and 35 attains an equilibrium because of
the spring pressure toward left by the outside spring 27
of the outside spring bearing 25. Thus, the device main-
tains its neutral state even when the operator removes
his/her hands from the lever 23 connected to the push
rod 22.

[0034] The piston rod 12 of the vibrating plate gener-
ator 1 shown in Fig. 1 is positioned at the center of the
driven shaft 4 at this time, but as the driven gear 7 con-
tinues its rotation, mechanical return force is imparted
to the piston rod 12 toward the right hand side. As a
result, the pressure oil inside the hydraulic cylinder 18 of
the vibration generator 1 passes through, the passage
45 on the side of the generator in the center chamber
21b of the device 20 and the passage 46 for oil pressure
and flows to the right hand side of the piston 29 inside
the hydraulic cylinder 28, to thereby push the piston 29
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toward the left side of the hydraulic cylinder 28 from the
position shown in Fig. 2.

[0035] When the piston 29 is pushed to the left, the
spring pressure of the left spring 32 of the spool 24
becomes loosened, and the spool 24 moves toward the
left by the spring pressure of the right spring 35. This
movement of the spool 24 to the left is only for a short
distance as the flange 34a on the right of the spool 24
abuts upon the edge of the short concave portion 37 at
the right edge of the hole 33.

[0036] When the spool 24 moves toward left, the con-
cave groove 39 connecting to the passage 42 on the
right of the outer peripheral surface of the spool 24
becomes connected to the passage 43 connecting with
the left side of the piston 29 of the hydraulic cylinder 28
to charge the oil from the pump side passage 42 of the
hydraulic pump 41 to the left side of the piston 29 inside
the hydraulic cylinder 28. As the oil amount gradually
increases, the pressure on the left side of the piston 29
overcomes the force from the direction of the hydraulic
cylinder 18 of said vibration generator 1 to push the pis-
ton 29 to the left, and pushes back the piston 29 to the
right, The left spring 32 thus moves the spool 24 to the
right, This move of the spool 24 to the right is only for a
short distance as the flange 34b on the left side of the
spool 24 abuts upon the end of the concave portion 38
of the hole 33.

[0037] When the spool 24 travels to the right, the
pump side passage 42 again becomes positioned at the
intermediate position of the left and the right concave
grooves 39, 40 as shown in Fig. 2, and blocks the flow
of pressure oil from the pump side passage 42 to the left
side of the piston 29 via the passage 43 for pressure oil.
Qil from the passage 45 on the vibration generator side
again flows through the passage 46 into the right hand
side of the piston 29 to push the piston 29 back to the
left side.

[0038] As a result of the above operation, when the
lever 23 is set at a neutral position, the piston 29 is
pushed toward the left in the hydraulic cylinder 28 by the
mechanical return force from the passage 45 on the
vibration generator side. As shown in Fig. 5, the spool
24 moves leftward and opens the pump side passage
42, and then the piston 29 is pushed back to the right by
the oil from the passage 42. As shown in Fig. 2, the
spool 24 then travels to the right to close the passage
42, and to push the piston 29 toward left by the mechan-
ical return force from the passage 45. This movement is
repeated automatically.

[0039] In this large-sized compactor weighing more
than 500 kg, even if the powerful mechanical return
force corresponding to the heavy weight from the vibra-
tion generator 1 pushes the piston 29 toward the left
when operating the lever 23, the pump side passage 42
opens in the next instant to resist the mechanical return
force.

[0040] Such movement of the piston 29 takes place at
the center of the cylinder 28 as shown in Figs. 2 and 5,
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and the pressure at the right of the piston 29 in the cyl-
inder 28 is transmitted to the hydraulic cylinder 18 of the
vibration generator 1 from the passage 45 to position
the piston 15 of the piston rod 12 at the center of the
hydraulic cylinder 18. This maintains the body in a neu-
tral position. As shown in Figs. 2 and 5, the push rod 22
is standing still at a position to maintain neutrality by the
spring 27 outside of the spring bearing 25, so that it is
not necessary to manually keep the lever 23 in the pre-
scribed position in order to maintain the device in its
safe and neutral position even when the operator
removes his/her hand from the lever 23.

[0041] When moving the device from the neutral to the
forward position, the lever 23 should be pushed until it
reaches the fastest forward position in the left at the fig-
ure or be maintained at an arbitrary position for setting
the speed between the neutral and the fastest forward
positions.

[0042] When the lever 23 is kept pushing from the
neutral position to the fastest forward position on the left
side, the spool 24 is pushed to the left in the figure by
the push rod 22, so that the pump side passage 42
opens the passage 43 and pushes the piston 29 to the
right as shown in Fig. 6. As a result, the spool 24 is
pushed to the right by the spring 32 and the passage 43
is closed by the passage 42 as shown in Fig. 2 and the
pressure oil from the passage 45 on the vibration gener-
ator side flows to the right of the piston 29 inside the
hydraulic cylinder 28.

[0043] Even when the oil from the passage 45 flows to
the right side of the piston 29 inside the cylinder 28, the
oil on the left side of the piston 29 stays as shown in Fig.
2 because the passage 43 is closed by the pump side
passage 42 positioned midway of the two grooves 39,
40, and the piston 29 stays stationery because of the
equilibrium reached by both sides. At this time, the lever
23 keeps pushing the push rod 22 to the left, and the
spool 24 moves immediately to the left as shown in Fig.
6 to open the passage 42 on the side of the pump. The
spool 24 repeats lateral movements while being pushed
to the left by the push rod 22, to thereby increase the oil
amount at the left side of the piston 29 in the cylinder
and to move the piston 29 gradually to the left as shown
in Fig. 6.

[0044] Such movement of the piston 29 takes place in
the space to the right of the center of the cylinder 28,
and as the pressure on the right side of the piston 29 in
the cylinder 28 is transmitted from the passage 45 on
the vibration generator side to the hydraulic cylinder 18
of the vibration generator 1, the piston 15 of the piston
rod 12 moves to the left of said hydraulic cylinder 18
while resisting the mechanical return force to thereby
advance the body of the device forward. Finally, the right
end of the piston 29 moves to a position to abut upon
the right edge of the left chamber 21c to achieve the
fastest forward speed.

[0045] When the lever 23 is maintained at an arbitrary
position before the fastest forward speed position, the
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device advances at a prescribed speed corresponding
to the angle of inclination of the lever 23.

[0046] In other words, while the spring 35 on the right
of the spool 24 is being pushed to the left by the push
rod 22 by a prescribed force, the device advances as
described above, but the spool 24 repeats the above
mentioned lateral movement corresponding to the inten-
sity of the force of the spring 35 which pushes the push
rod 22 to the left. This increases the oil amount on the
left rather than on the right of the piston 29 inside the
cylinder 28, and this status is transmitted to the cylinder
18 of the generator 1 from the passage 45, to thereby
advance the device at a predetermined speed.

[0047] When the device is moved backward, the lever
7 is pulled to the fastest backward speed position to the
right of the figure from the neutral position as shown in
Fig. 7, or maintained at an arbitrary angle between the
neutral position and the fastest backward speed.

[0048] If the lever 23 is pulled from the neutral position
to the fastest backward speed position on the right, the
push rod 22 is pulled to the right by resisting the pres-
sure of the spring 27 on the outer periphery of the
spring bearing 25 as shown in Fig. 7, and the spring
force of the right spring 35 becomes lowered. This
moves the spool 24 to the right and connects the left
concave groove 40 with the passage 43, which is at this
time cut from the pump side passage 42. Since the left
groove 40 is connected with the tank side passage 44
leading to the port T on the tank side, the oil on the left
of the piston 29 is discharged toward the tank from the
passage 43 via the concave groove 40 and the passage
44 on the tank side.

[0049] When the oil on the left side of the piston 29 is
discharged into the passage 44 on the tank side, the oil
is supplied to the right side of the piston 29 from the
passage 45 to push the piston 29 back to the left. This
lowers the force of the spring 32 on the left of the spool
24 and moves the spool 24 to the left as shown in Fig. 2.
The passage 43 is then closed to cut the flow to the tank
side passage 44 and to stop the piston 29 by equilibrium
achieved by pressure oil on both sides.

[0050] When the push rod 22 is kept pulling to the
right, the force of the spring 35 on the right of the spool
24 becomes lowered and the spool 24 again moves to
the right, the left groove 40 is connected with the pas-
sage 43, and the oil on the left of the piston 29 is dis-
charged toward the tank from the groove 40 via the
passage 44. As the oil flows into the right side of the pis-
ton 29 from the passage 45, the travel of the piston 29
and the spool 24 to the left to cut off the flow of the oil
from the passage 45 is repeated. The piston 29 gradu-
ally moves to a position abutting upon the left end of the
left chamber 21¢ to achieve the fastest backward speed.
[0051] When the lever 23 is held at an arbitrary posi-
tion before reaching the fastest backward speed posi-
tion, the device recedes at a prescribed speed
corresponding to the angle of inclination of the lever 23.
[0052] In this state, the push rod 22 is pulled to the
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right and the force of the spring 35 on the right of the
spool is lowered to cause the device, recedes as dis-
cussed above. But the spool 24 repeats the above men-
tioned lateral movement corresponding to the intensity
of the force of the spring 35 while the push rod 22 is
pulled to the right. This increases the oil amount an the
right side compared to that on the left side of the piston
29 in the cylinder 28, and this state is transmitted to the
hydraulic cylinder 18 of the vibration generator 1 from
the passage 45 to move the device backward while
maintaining a prescribed speed.

[0053] Figs. 9 through 14 show another construction
of a travel control device 50 according to the second
embodiment of the present invention, The device 50
consists of a piston 66 placed inside a cylinder 58 com-
prising a body 51, a push rod 52 manipulated by an out-
side travel lever 53 inserted into the left chamber 58a of
the cylinder 58, and a spool 59 positioned in such a way
to be inserted into the left side of the piston 66. In the
right chamber 58b of the cylinder 58 on the right side of
the body 51 is a passage 90 connecting with the
hydraulic cylinder 18 of the vibration generator 1. At the
center of the body 51 are a passage 60 on the pump
side to connect with a hydraulic pump 55 and a passage
61 on the tank side.

[0054] Said piston 66 is provided with an elongated
hole 63 along its axis at the right end thereof, through
which is inserted a vertical barrel 65 crossing perpen-
dicular with the axis of the piston 66. The piston 66
therefore moves laterally along the length of the elon-
gated hole 63 without revolving inside the body 51. The
vertical barrel 65 has orifices 64a, 64b and is connected
at its top with the tank side passage 61. Inside the right
chamber 58b of the cylinder between the right end of
the piston 66 and a plug 56 closing the right end of the
body 51 is positioned a spring 62.

[0055] As shown in Fig. 10, on the outer periphery of
the left section 66a separated from the elongated hole
63 of said piston 66 are provided a long concave groove
68 to receive the oil from the pump side passage 60 of
said hydraulic pump 55, an orifice 69 at the left end of
the groove 68 to guide the oil from the groove 68 toward
the outer periphery of the inner spool 59, and a short
concave groove 70 on the inner periphery of the piston
66 on the right side spaced slightly apart from the orifice
69.

[0056] The above mentioned left section 66a of the
piston has an orifice 75 on the right wall 71 and a short
concave portion 84 having an inner diameter to allow
insertion of a flange 86 between the push rod 52 and
the spool 59 at the left end.

[0057] The spool 59, on the other hand, is provided at
the end of the push rod 52 inserted into the left chamber
58a through the plug 57 closing the left end of the body
51, and is placed inside a cylindrical chamber 67 within
the left section 66a of the piston. As spring 72 is pro-
vided between the right end of the spool 59 in the cham-
ber 67 and the right wall 71 of the left section 66a of the
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piston to impart the force to the spool 59 to constantly
push to the left. In the left of the spool 59 is a short elon-
gated hole 73 along the axial direction of the spool 59 in
which a pin 74 is fixed to the piston 66 at both ends of
the hole to cross the axis of the spool 59 perpendicu-
larly, The pin 74 stops the spool 59 from slipping ant of
the left section 66a.

[0058] As shown in Figs. 10 and 11, there is provided
a partition wall 76 to divide the inside of the spool 59
into passages 77, 78. A concave groove 79 is cut on the
outer periphery of the spool 59 on the left side of the
wall 76 and a concave groove 80 on the outer periphery
of the spool 59 on the right side of the wall 76.

[0059] Between these grooves 79 and 80 on the outer
periphery of the spool 59 is provided an orifice 81 to
connect the groove 70 on the inner periphery of the left
section 66a of the piston and the left passage 77 inside
the spool 59. An orifice 82 is provided on the groove 80
on the outer periphery of the spool 59 connecting with
the chamber 78 on the right side of the wall 76 in the
spool 59. At the left end of the left passage 77 in the
spool 59 is provided an orifice 83 connecting with the
left chamber 58a of the cylinder on the left side of the
piston 59 by passing through a flange 86 between the
push rod 52 and the spool 59.

[0060] On the other hand, at the right end of the piston
66 is provided a valve 85 as shown in Figs. 9, 12 and 13.
The valve 85 is closed when the piston 66 and the spool
59 travel to the right in the body 51 as shown in Figs. 9
and 12, but when the piston 66 moves to the farthest left
inside the body 51, it contacts said vertical barrel 65 and
opens to release a part of the pressure oil in the right
chamber 58b of the cylinder to the tank side passage 61
from the barrel 65.

[0061] In the travel control device 50 as constructed
above, the travel lever 53 is set at the neutral position as
shown in Fig. 9 when the device is to be maintained in
the neutral state, and the position is held manually, The
piston 66 is positioned at the intermediate point of the
cylinder 58 at this time, In this state, the pressure oil
receiving the mechanical return force of the vibration
generator 1 is charged into the right chamber 58b of the
cylinder on the right side of the body 51 through the
passage 90. The piston 66 moves to the left by the pres-
sure oil and the spring 62 as shown in Fig. 10, opens the
circuit to charge the oil from the passage 60 on the
pump side of the hydraulic pump 55 to the left of the pis-
ton 66, and the pressure increases inside the left cham-
ber 58a of the cylinder.

[0062] The piston 66 is therefore pushed back to the
right as shown in Fig. 11. In the state shown in Fig. 11,
the oil from the left chamber 58a of the cylinder passes
through the spool 59 to the tank side passage 61 of the
hydraulic pump 55 from the barrel 65 and lowers the
pressure inside the left chamber 58a on the left of the
piston 66. The piston 66 is then pushed again toward
the left by the oil charged into the right chamber 58b of
the cylinder and the force of spring 62 as shown in Fig.
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10.

[0063] When the travel lever 53 is set at a neutral posi-
tion and the push rod 52 in a prescribed position, the
piston 66 repeats the lateral movements discussed
above at the intermediate portion of the cylinder 58 to
thereby maintain the device in a neutral position.
[0064] When the device is to be moved forward from
the neutral position, the travel lever 53 is pushed until
the fastest forward position on the left side of the figure
is reached or is maintained at an arbitrary angle for set-
ting the speed prior to that position.

[0065] In this state, the spool 59 is pushed to the right
by the push rod 52, or the circuit to charge the oil from
the passage of the hydraulic pump 55 to the left side of
the piston 66 opens as shown in Fig. 10, and the pres-
sure inside the left chamber 58a of the left cylinder of
the piston 66 becomes higher. As a result, the piston 66
is pushed back to the right as shown in Fig. 11, but
since the push rod 52 is being pushed toward the for-
ward direction (to the right) by the travel lever 53, the
spool 59 is still on the right side while the oil from the
passage 60 continues to flow into the left chamber 58a
of the cylinder, As the oil amount in the left chamber 58a
gradually increases and overcomes the amount of oil
flowing into the right chamber 58b of the right cylinder
an the right side of the body 51, the piston 66 moves to
the fastest forward speed position on the extreme right
in the cylinder 58 as shown in Fig. 12.

[0066] I the travel lever 53 is stopped at an arbitrary
angle for setting the speed before reaching the fastest
forward speed position, the piston 66 repeats the lateral
movement as described above at the position with the
spool 59 standing still at the end of the push rod 52.
[0067] When the device is brought backward from the
neutral position, the travel lever 53 is pushed to the fast-
est backward speed position on the left side of the figure
as shown in Fig. 13, or is maintained at an arbitrary
angle for setting the speed prior to that position.

[0068] In this state, the spool 59 is pulled toward the
left by the push rod 52, or the circuit to charge the oil
from the left chamber 58b of the cylinder at the left of the
piston 66 to the tank side passage 61 of the hydraulic
pump 55 opens and the oil charged from the vibration
generator 1 through the passage 90 increases the pres-
sure inside the right chamber 58b of the cylinder on the
right side of the piston 66. As a result, the piston 66 is
pushed back to the left as in Fig. 10, but since the push
rod 52 is being pulled toward the backward direction (to
the left) by the travel lever 53, the spool 59 immediately
moves to the left as shown in Fig. 11, and continues
charging the oil from the left chamber 58a of the cylinder
on the left side of the piston 66 to the tank side passage
61 of the hydraulic pump 55. The amount of oil flowing
from the vibration generator 1 into the right chamber
58a at the cylinder through the passage 90 gradually
becomes more than that flowing into the cylinder left
chamber 58a from the pump side passage 60, to
thereby move the piston 66 to the position of the fastest
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backward speed at the extreme left of the cylinder 58 as
shown in Fig. 13.

[0069] When the travel lever 53 is stopped at an arbi-
trary speed setting angle before reaching the position of
the fastest backward speed, the piston 66 repeats the
lateral movement as described above with the spool 59
standing stationary at the end of the push rod 52, to
bring the device backward at the prescribed speed.
[0070] Differences between constructions of the first
embodiment shown in Figs. 1 through 8 and the second
embodiment shown in Figs. 9 through 14 are that in the
first embodiment the spool 24 is placed in the body 21
separate from the push rod 22 as if being sandwiched
by the spring 35 between the push rod 22 and the spring
32 between the piston 29, while in the second embodi-
ment the spool 59 is directly attached to the end of the
push rod 52 without a spring between the push rod.
[0071] In the construction of the first embodiment,
when the piston 29 is pushed to the left from the neutral
position shown in Fig. 5 via the passage 45 by the oil
charged from the vibration generator 1, the push rod 22
is separated from the spool 24 and supported by the
spring 27 in the body 21 at a predetermined position,
and the device is maintained in a neutral position even
when the operator takes his/her hand off the travel lever
23. In the construction of the second embodiment, how-
ever, when the piston 66 is pushed to the left by the oil
sent from the vibration generator 1 via the passage 90,
the operator must hold the travel lever 53 by hand in
order to prevent the push rod 52 from also moving to the
left. The two embodiments are the same in respect of
the rest of the basic construction.

[0072] As described above, the travel control device
for the vibrating plate compactor according to the
present invention is provided with a piston to receive the
mechanical return force from the vibration generator in
the cylindrical body on one hand, and a servo valve
spool which can supply the pressure from the hydraulic
pump to resist the mechanical return force acting on the
piston by manipulating the push rod on the other, so that
the device can supply the pressure to one side of the
piston from the hydraulic pump to resist the powerful
mechanical return force from the vibration generator
even when the compactor is very large with its weight
exceeding 500 kg, and the switching operation of the
travel lever may be made lighter, It is also possible to
control the speed at any position in the forward or back-
ward directions with the travel lever in operation.

[0073] The construction of the first embodiment, in
particular, provides a spool between the piston and the
push rod via a spring in order to enable transmission of
the force to operate the push rod to the spool via a
spring and to further make the switching operation of
the travel lever lighter. When the operator lifts his/her
hand off the operating lever with the device in a neutral
condition, the travel lever maintains its neutral condition
automatically, thus enhancing safety by eliminating any
risks of the device running out of control.
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Claims

A travel control device (20, 50) for a vibrating plate
compactor provided with an eccentric rotor (6) on
one of two parallel axes connected to each other of
which rotor (5) being able to vary the rotational
phase of the eccentric rotor (6) on the other axis, a
piston rod (12) inserted slidably into the shaft (4) to
support the eccentric rotor (6), and a vibration gen-
erator (1) having a hydraulic cylinder (18) at one of
the axes to switch the rotation of said eccentric
rotor (6) in the forward and backward directions by
moving the piston rod (12) axially by a force
imparted from outside to resist the mechanical
return force generated by rotation of said eccentric
rotor, the travel control device (20, 50) imparting the
outside force to resist said mechanical return force
to the hydraulic cylinder (18) of said vibration gener-
ator (1)

characterized by a piston (29, 66) in a cylindrical
body (21, 51) to receive the mechanical return force
from said vibration generator (1) at one end and
pressure oil from an outside hydraulic pump (41,
55) at the other end, a push rod (22, 52) for switch-
ing the travel direction inserted into the body (21,
51) at one end, and a spool (24, 59) for servo valve
to supply the pressure oil from said hydraulic pump
(41, 55) to the side of the piston (29, 66) opposite
the side receiving said mechanical return force .

The travel control device as claimed in claim 1,
wherein said spool (24) is positioned at the center
(21b) of the body (21), both ends of said spool (24)
being supported by springs (32, 35) between the
push rod provided at one end of the body (21) and
the piston (29) at the other end of the body (21),

a passage (45) on the vibration generator side
being provided to supply mechanical return
force from said vibration generator (1) to the
space between the spool (24) and the piston
(29),

and a passage (42) on the pump side being
provided to supply the pressure oil from a
hydraulic pump (41) opposing the mechanical
return force between said spool (24) and the
outside of the piston (29).

The travel control device as claimed in claim 1 or 2,
wherein the inside of one end of the body (21)
through which one end of the push rod (22) is
inserted is shaped like a cylinder (26),

and the device is provided with a spring bear-
ing (25) slidably inserted over the other periph-
ery of one end of said push rod (22) and the
spring (27) to support said push rod (22) in a
neutral position over the outer periphery of the
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spring bearing (25).

The travel control device as claimed by one of
claims 1 to 3,

wherein said spool (24) to be positioned in the
center chamber (21b) of the body (21) has flanges
(34a, 34b) on both ends, the length of a hole (33)
through which said spool (24) is inserted in the
center chamber (21b) is set shorter than the inter-
val of the flanges (34a, 34b) on both ends of said
spool (24), and the device is provided with a con-
cave groove (38) of the length to allow insertion of
one end of a piston rod (30) extending toward said
spool (24) from said piston (29) at one end of said
hole (33) on the side adjacent to said piston (29).

The travel control device as claimed in one of
claims 1 to 4,

provided with a passage supplying the pres-
sure oil from the hydraulic pump (41) through a
concave groove (39), cut on the outer periphery
of said spool (24), from the pump side passage
(42) into the cylinder (28) outside the piston
(29) in the spool (24) at the center (21b) of the
body (21) by laterally moving the spool (24) by
manipulating the push rod (22) and a tank side
passage (44) to discharge the pressure oil
inside the outside cylinder (28) of said piston
(29) from said pressure oil passage to a tank
via another concave groove (40) cut on the
outer periphery of the spool (24).

The travel control device as claimed in one of
claims 1 to 4,

wherein one end of the push rod (22) is formed like
a cylinder (26), and a spring (35) is positioned
between the end of the cylinder and one end of the
spool (24) positioned at the center (21b) of the body
1.

The travel control device as claimed in one of
claims 1 to 6,

wherein one end of the piston rod (30) extending
toward said spool (24) of the center chamber (21b)
from said piston (29) positioned at one end of the
body (21) is shaped like a cylinder (30a), and a
spring (32) is positioned between the end of the cyl-
inder (30a) and one end of said spool (24) posi-
tioned in the center (21b) of the body (21).

The travel control device for vibrating plate compac-
tor as claimed in claim 1,

wherein the piston (66) is positioned in a cylindrical
body (51) having a passage (61) on the vibration
generator side to receive the mechanical return
force from said vibration generator (1) at one end,
and a push rod (52) integrally provided with a spool
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(59) at one end is inserted into the other end of said
body (51), with said spool (59) being inserted into
one end of said piston (66) and a pump side pas-
sage (60) between said piston (66) and said spool
(59) to supply the pressure oil resisting said
mechanical return force from a hydraulic pump (55)
outside the body (51) to the cylinder (58) on the
push rod side of the piston (66) through said spool
(59).

The travel control device as claimed in claim 1 or 8,
wherein said piston (66) can reciprocally travel for
the length of an elongated hole bore (63) at the
center of said piston (66) through which a vertical
barrel (65) is inserted in the direction perpendicular
to the axial direction of said piston (66), and a tank
side passage (61) is provided at one end of the bar-
rel (65) to release the pressure oil resisting said
mechanical return force inside the cylinder (58) on
the push rod side of the piston (66) through the
spool (59), between the piston (66) and the spool
(59), and through the piston (66) to the tank.

The travel control device as claimed in one of
claims 1,8 or 9,

wherein the spool (59) has an elongated hole (73)
at one end thereof through which is inserted a pin
(74) in the direction perpendicular to the axial direc-
tion of said spool (59) so that said spool (59) can
reciprocally travel inside the piston (66) for the
length of the elongated hole (73) in order to switch
the pressure oil supplied from the pump side pas-
sage (60) to the cylinder (58) on the push rod side.
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