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A Swing device of an excavator has a brake channel connected 
to a hydraulic chamber of a brake piston, a select valve for 
connecting the brake channel to a brake hydraulic port or a 
delay channel, a spring compartment channel connected to a 
spring compartment and one point of the delay channel, a 
check valve to allow a hydraulic pressure to be supplied only 
in a direction from the delay channel toward the spring com 
partment, a spring compartment bypass channel for connect 
ing one point of the spring compartment channel and one 
point of the spring compartment channel, an anti-sliding 
valve to block or open the spring compartment bypass chan 
nel, a slope detection sensor provided at one side of the 
excavator to sense a slope, and an anti-sliding valve controller 
for blocking or opening the anti-sliding valve based on slope 
information of the slope detection sensor. 
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SWING DEVICE OF EVACUATOR HAVING 
ANTI-SILDING DEVICE 

TECHNICAL FIELD 

0001. The present disclosure relates to a swing device of 
an excavator having an anti-sliding device, and more particu 
larly, to a Swing device of an excavator having an anti-sliding 
device which, when a brake releasing signal is applied in a 
state where an excavator is located on a slope, prevents a 
hydraulic pressure at a spring of a brake piston to discharge so 
that a moving speed of the brake piston is lowered and thus the 
braking is Smoothly released, thereby preventing the braking 
from being instantly released. 

BACKGROUND ART 

0002 An excavator basically includes a lower frame to 
which a driving device is mounted and an upper frame to 
which a working device is mounted. In addition, the lower 
frame and the upper frame are connected to a Swing device 
which may rotate a full 360 degrees, and the upper frame is 
also rotatable due to the rotation of the swing device (Korean 
Utility Model Registration No. 20-0168768). 
0003. The swing device has a swing motor and operates or 
stops turning according to the operation of the Swing motor. A 
circuit configuration of an existing Swing device of an exca 
vator is shown in FIG. 1. Referring to FIG. 1, the existing 
Swing device includes a Swing motor for driving a reducer, a 
brake piston and a friction plate for braking the Swing motor, 
a select valve and a brake hydraulic port for selectively sup 
plying a hydraulic pressure to the brake piston, or the like. 
0004. The braking operation and brake-releasing opera 
tion of the existing Swing device are as follows. If a brake 
releasing signal is applied, a brake hydraulic port (PG) is 
opened by the select valve to apply a hydraulic pressure to the 
brake piston, and the hydraulic pressure pushes a spring to 
release the brake. On the contrary, if a braking signal (SH) is 
applied, the brake hydraulic port is blocked, and the hydraulic 
pressure applied to the brake piston is discharged. Accord 
ingly, the piston moves to the left by the spring so that the 
swing motor is braked by the friction plate. 
0005. The existing swing device configured as above 
instantly releases the brake by a hydraulic pressure Supplied 
to the brake piston. Accordingly, if the brake is released in a 
state where an excavator is on a slope, the upper portion of the 
excavator may be pushed by the weight of the upper frame or 
any other weight, which increase the danger of an accident. 

DISCLOSURE 

Technical Problem 

0006. The present disclosure is directed to providing a 
Swing device of an excavator having an anti-sliding device 
which, when a brake releasing signal is applied in a state 
where an excavator is located on a slope, prevents a hydraulic 
pressure at a spring of a brake piston to discharge so that a 
moving speed of the brake piston is lowered and thus the 
braking is Smoothly released, thereby preventing the braking 
from being instantly released. 

Technical Solution 

0007. In one general aspect, the present disclosure pro 
vides a Swing device of an excavator having an anti-sliding 
device, which includes: a brake channel connected to a 
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hydraulic chamber of a brake piston; a select valve for con 
necting the brake channel to a brake hydraulic port or a delay 
channel; a spring compartment channel having one side con 
nected to a spring compartment of the brake piston and the 
other side connected to one point of the delay channel; a 
check valve provided at the spring compartment channel to 
allow a hydraulic pressure to be supplied only in a direction 
from the delay channel toward the spring compartment; a 
spring compartment bypass channel for connecting one point 
of the spring compartment channel between the spring com 
partment and the check valve and one point of the spring 
compartment channel between the check valve and the delay 
channel; an anti-sliding valve provided at the spring compart 
ment bypass channel to block or open the spring compartment 
bypass channel; a slope detection sensor provided at one side 
of the excavator to sense a slope; and an anti-sliding valve 
controller for blocking the anti-sliding valve when the exca 
vator located on a slope and opening the anti-sliding valve 
when the excavator is located at a place other than a slope, 
based on slope information of the slope detection sensor. 
0008. When the brake is released in a state where the 
excavator is located on a slope, the brake channel may be 
connected to the delay channel so that a hydraulic pressure of 
the hydraulic chamber of the brake piston is discharged to the 
delay channel, the spring compartment bypass channel may 
be blocked to prevent a hydraulic pressure from being dis 
charged at the spring compartment, and a travel time of the 
brake piston in a brake releasing direction may be delayed. 
0009. In another general aspect, the present disclosure 
provides a Swing device of an excavator having an anti-sliding 
device, which includes: a brake channel connected to a 
hydraulic chamber of a brake piston; a select valve for con 
necting the brake channel to a brake hydraulic port or a delay 
channel; a spring compartment channel having one side con 
nected to a spring compartment of the brake piston and the 
other side connected to one point of the delay channel; a 
check valve provided at the spring compartment channel to 
allow a hydraulic pressure to be supplied only in a direction 
from the delay channel toward the spring compartment; a 
spring compartment bypass channel for connecting one point 
of the spring compartment channel between the spring com 
partment and the check valve and one point of the spring 
compartment channel between the check valve and the delay 
channel; and an orifice provided on the spring compartment 
bypass channel to lower a discharge speed of the hydraulic 
pressure Supplied from the spring compartment to the delay 
channel when the brake is released. 

0010. When the brake of the excavator is released, the 
brake channel may be blocked from the delay channel so that 
a pressure is supplied to the hydraulic chamber and the brake 
piston is to move in a direction of releasing the brake, and the 
discharge speed of the hydraulic pressure at the spring com 
partment may be lowered by the orifice so that a travel time of 
the brake piston in a brake releasing direction is delayed. 

Advantageous Effects 

0011 When the brake is released in a state where an exca 
vator is located on a slope, a discharge speed of a hydraulic 
pressure received from a spring compartment of a brake pis 
ton is delayed to prevent the brake from being instantly 
released, and thus it is possible to prevent the excavator from 
being pushed by the weight of an upper frame of the excava 
tOr. 
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DESCRIPTION OF DRAWINGS 

0012 FIG. 1 is a circuit diagram showing an existing 
Swing device of an excavator. 
0013 FIG. 2 is a circuit diagram showing a swing device 
of an excavator having an anti-sliding device according to an 
embodiment of the present disclosure. 
0014 FIG.3 is a reference view showing a brake releasing 
operation when an excavator is located on a slope. 

BEST MODE 

0015 This specification proposes a technique for prevent 
ing an excavator from being pushed by its weight or any other 
weights due to instant brake release, by restraining or delay 
ing the discharge of a hydraulic pressure at a spring compart 
ment of a brake piston so that the brake is smoothly released, 
when the brake is released in a state where the excavator is 
located on a slope. 
0016. Hereinafter, a swing device of an excavator having 
an anti-sliding device according to an embodiment of the 
present disclosure will be described. 
0017 Referring to FIG. 2, the Swing device of an excava 
tor having an anti-sliding device according to an embodiment 
of the present disclosure includes a Swing motor 210 for 
driving a reducer, a brake piston 220 and a friction plate for 
selectively braking the swing motor 210, a brake hydraulic 
port (PG) for Supplying a hydraulic pressure to a hydraulic 
chamber 221 of the brake piston 220, and a select valve 230 
for selectively connecting the brake hydraulic chamber 221 to 
the brake hydraulic port. 
0018. In this configuration, the swing motor 210 performs 
a braking process and a brake releasing process at a place 
other than a slope according to the following procedure. In 
case of braking, the connection between the hydraulic cham 
ber 221 of the brake piston 220 and the brake hydraulic port is 
blocked, so that a hydraulic pressure in the hydraulic chamber 
221 of the brake piston 220 is discharged and also a hydraulic 
pressure is Supplied to the spring compartment 222 of the 
brake piston 220. Accordingly, the friction plate is moved to 
the left by a spring force of the brake piston 220, thereby 
braking the Swing motor 210. In case of brake releasing, the 
hydraulic chamber 221 of the brake piston 220 is connected to 
the brake hydraulic port by the select valve 230. Accordingly, 
a hydraulic pressure is supplied to the hydraulic chamber 221 
of the brake piston 220 and also a hydraulic pressure in the 
spring compartment 222 is discharged. In addition, the 
hydraulic pressure supplied to the hydraulic chamber 221 
moves the brake piston 220 and the friction plate to the right, 
thereby releasing the brake. 
0019 For reference, in the following description, a chan 
nel between the hydraulic chamber 221 of the brake piston 
220 and the select valve 230 is called a brake channel, and a 
channel between the select valve 230 and the swing motor 
210 is called a delay channel, for convenience. The brake 
channel is connected to the brake hydraulic port or the delay 
channel by the select valve 230. In addition, a time delay 
valve 240 is provided at the delay channel to preventahydrau 
lic pressure from being abruptly discharged from the hydrau 
lic chamber 221 of the brake piston 220 during a braking 
process. 

0020. As described above, when the brake is released, 
since a hydraulic pressure in the spring compartment 222 of 
the brake piston 220 is discharged, if a hydraulic pressure is 
applied to the hydraulic chamber 221 of the brake piston 220, 
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the spring 223 is easily pushed to the right, thereby generating 
an instant brake releasing operation. 
0021. In this embodiment, the discharge of the hydraulic 
pressure in the spring compartment 222 of the brake piston 
220 is prevented or delayed, and thus even though the hydrau 
lic pressure is applied to the hydraulic chamber 221 of the 
brake piston 220, the speed of the spring 223 pushed to the 
right by the hydraulic pressure in the spring compartment 222 
is lowered so that the brake releasing speed is delayed. In 
other words, a hydraulic pressure remains in the spring com 
partment 222 so that the speed of the spring 223 pushed to the 
right is delayed by the hydraulic pressure of the hydraulic 
chamber 221. For this, the Swing device of an excavator 
according to this embodiment further includes an anti-sliding 
device. 

0022. The anti-sliding device includes an anti-sliding 
valve 260, an anti-sliding valve controller 270 and a slope 
detection sensor 280. The anti-sliding valve 260 selectively 
opens or blocks the spring compartment bypass channel 204. 
In this embodiment, a check valve 250 is provided at a chan 
nel which connects the spring compartment 222 of the brake 
piston 220 to the delay channel, namely the spring compart 
ment channel 203. The check valve 250 allows a hydraulic 
pressure to be supplied only in a direction from the delay 
channel toward the spring compartment 222 of the brake 
piston 220 and prevents a hydraulic pressure from being 
Supplied in an opposite direction. The spring compartment 
bypass channel 204 is a channel which connects one point of 
the spring compartment channel 203 at an upper portion of the 
check valve 250 and one point of the spring compartment 
channel 203 at a lower portion of the check valve 250. The 
hydraulic pressure is Supplied to the spring compartment 222 
of the brake piston 220 through the spring compartment chan 
nel 203, and the hydraulic pressure is discharged at the spring 
compartment 222 through the spring compartment bypass 
channel 204. 

0023. In case of brake releasing in a state where the exca 
vator is located at a place other than a slope, the anti-sliding 
valve 260 is in an opened state, and the hydraulic pressure of 
the spring compartment 222 is discharged through the spring 
compartment bypass channel 204. Meanwhile, in case of 
brake releasing in a state where the excavator is located on a 
slope, the anti-sliding valve 260 is blocked, and accordingly 
the spring compartment bypass channel 204 is also blocked, 
namely in a kind of a closed loop state. By doing so, the 
discharge of hydraulic pressure from the spring compartment 
222 is prevented (see FIG.3). Since the discharge of hydraulic 
pressure from the spring compartment 222 is restrained dur 
ing brake releasing as described above, eventhough a hydrau 
lic pressure is supplied to the hydraulic chamber 221 of the 
brake piston 220, a travel time of the brake piston 220 and the 
friction plate to the right is delayed since the hydraulic pres 
Sure in the spring compartment 222 and the force of the spring 
223 should be overcome. Since the travel time of the brake 
piston 220 and the friction plate is delayed, the brake releas 
ing speed may be lowered, and thus it is possible to prevent 
the excavator from being pushed. 
0024. The anti-sliding valve controller 270 blocks or 
opens the anti-sliding valve 260 based on slope information 
sent from the slope detection sensor 280. In case of a slope, 
the anti-sliding valve 260 is blocked by the anti-sliding valve 
controller 270, but in case of a place other than a slope, the 
anti-sliding valve 260 is opened. The slope detection sensor 
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280 is provided at one side of the excavator to sense a slope 
over a certain angle and may employ, for example, a gyro 
SSO. 

0025. Meanwhile, in this embodiment, the anti-sliding 
device has been illustrated as including the anti-sliding valve 
260, the anti-sliding valve controller 270 and the slope detec 
tion sensor 280, but the anti-sliding device may also be con 
figured by combining the spring compartment bypass channel 
204 with an orifice. In this case, the spring compartment 
bypass channel 204 is a channel which connects the spring 
compartment 222 of the brake piston 220 to the delay channel 
as described above, and the orifice is provided on the spring 
compartment bypass channel 204 to lower a discharge speed 
of the hydraulic pressure discharged from the spring compart 
ment 222 to the delay channel when the brake is released. 

1. A Swing device of an excavator having an anti-sliding 
device, comprising: 

a brake channel connected to a hydraulic chamber of a 
brake piston; 

a select valve for connecting the brake channel to a brake 
hydraulic port or a delay channel; 

a spring compartment channel having one side connected 
to a spring compartment of the brake piston and the other 
side connected to one point of the delay channel; 

a check valve provided at the spring compartment channel 
to allow a hydraulic pressure to be supplied only in a 
direction from the delay channel toward the spring com 
partment; 

a spring compartment bypass channel for connecting one 
point of the spring compartment channel between the 
spring compartment and the check valve and one point 
of the spring compartment channel between the check 
valve and the delay channel; 

an anti-sliding valve provided at the spring compartment 
bypass channel to block or open the spring compartment 
bypass channel; 

a slope detection sensor provided at one side of the exca 
vator to sense a slope; and 

an anti-sliding valve controller for blocking the anti-slid 
ing valve when the excavator located on a slope and 
opening the anti-sliding valve when the excavator is 
located at a place other than a slope, based on slope 
information of the slope detection sensor. 
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2. The Swing device of an excavator having an anti-sliding 
device according to claim 1, 

wherein when the brake is released in a state where the 
excavator is located on a slope, 

the brake channel is connected to the delay channel so that 
a hydraulic pressure of the hydraulic chamber of the 
brake piston is discharged to the delay channel, 

the spring compartment bypass channel is blocked to pre 
vent a hydraulic pressure from being discharged at the 
spring compartment, and a travel time of the brake piston 
in a brake releasing direction is delayed. 

3. A Swing device of an excavator having an anti-sliding 
device, comprising: 

a brake channel connected to a hydraulic chamber of a 
brake piston; 

a select valve for connecting the brake channel to a brake 
hydraulic port or a delay channel; 

a spring compartment channel having one side connected 
to a spring compartment of the brake piston and the other 
side connected to one point of the delay channel; 

a check valve provided at the spring compartment channel 
to allow a hydraulic pressure to be supplied only in a 
direction from the delay channel toward the spring com 
partment; 

a spring compartment bypass channel for connecting one 
point of the spring compartment channel between the 
spring compartment and the check valve and one point 
of the spring compartment channel between the check 
valve and the delay channel; and 

an orifice provided on the spring compartment bypass 
channel to lower a discharge speed of the hydraulic 
pressure Supplied from the spring compartment to the 
delay channel when the brake is released. 

4. The Swing device of an excavator having an anti-sliding 
device according to claim 3, 

wherein when the brake of the excavator is released, 
the brake channel is blocked from the delay channel so that 

a pressure is Supplied to the hydraulic chamber and the 
brake piston is to move in a direction of releasing the 
brake, and the discharge speed of the hydraulic pressure 
at the spring compartment is lowered by the orifice so 
that a travel time of the brake piston in a brake releasing 
direction is delayed. 

k k k k k 


