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FIG. 1
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FIG. 4
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FIG. 5
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FIG. 7
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CLASSFICATION A B C D
FIRST SHAFT FRSTPLANETARY | FIRSTPLANETARY |  FRST RING GEAR
7511) GEAR(7512) | GEAR CARRIER (7513) (7514)
FRST
PLANETARY | ST NTERMEDIATE | PROT INTERVEDIATE | FRST NTERMEDIATE | oo
PLANETARY PLANETARY GEAR
GEARUNIT | SUNWHEEL A (7511a) GEAR A [75122) CARRIER A (75132) RING GEAR A (7514a)
(751)
FRST INTERMEDIATE | FIROT INTERMEDIATE | FIRST INTERMEDIATE | pocr o oo oe
SUNWHEELB (7511b) | [ ANETARY PLANETARY GEAR | oG GEAR (75145)
GEARB(75120) | CARRERA (7513b)
SECOND FIRST SHAFT FRSTPLANETARY | FIRSTPLANETARY |  FIRST RING GEAR
~ (7511) GEAR(7512) | GEAR CARRIER (7513) (7514)
PLANETARY
G
EAR N s InTeruEDiaTe | FIRSTINTERMEDIATE | FRST INTERMEDIATE FIRST INTERMEDIATE
(752) PLANETARY PLANETARY GEAR
SUNHEEL (7511a) | (EatCdY CARRER (573 | RING GEAR (7514z)
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FIG. 10

Start rotation of first shaft 7511 & brake second shaft 7521
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Herein, since first intermediate ring gear A 7514a is connected to housing
unit 753, according to rotation of first shaft 7511, first intermediate
planetary gear A 7512a and first intermediate planetary gear carrier A
7513a are rotated.

v

According to rotation of first infermediate planetary gear A 751243, first
intermediate sunwheel A 7511a is rotated.
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Herein, since first intermediate ring gear B 7514b is connected to housing
unit 753, according to rotation of first intermediate sunwheel A 7511a,
first intermediate planetary gear B 7512b and first intermediate planetary
gear carrier B 7513b are rotated.

v

According to rotation of first intermediate planetary gear B 7512b, first
intermediate sunwheel B 7511b is rotated.

v

Herein, since first planetary gear carrier 7513 is fixed so as not to be
rotated, first planetary gear 7512 and first ring gear 7514 are rotated
according to rotation of first intermediate sunwheel B 7511b.

v

According to rotation of the first ring gear 7514, housing unit 753
connected thereto is rotated.

1

¥
According to rotation of housing unit 753, second ring gear 7524 and
second intermediate ring gear 7524a connected thereto are rotated.
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¥

Herein, since second planetary gear carrier 7523 is fixed so as not to be
rotated, according to rotation of the second ring gear, second planetary
gear 7522 and second intermediate sunwheel 7521a are rotated.

]

Y
According to rotation of second intermediate sunwheel 75213, second
intermediate planetary gear 7522a and second intermediate planetary

gear carrier 7523a are rotated.
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¥

Since second intermediate planetary gear 7522a and second intermediate
ring gear 7524a are rotated, driving force is not transferred to second
shaft 7521.
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FIG. 11

Start rotation of second shaft 7521 & brake first shaft 7511
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Herein, since second intermediate ring gear 7524a is connected to housing
unit 753, according to rotation of second shaft 7521, second intermediate
planetary gear 7522a and second intermediate planetary gear carrier

7523a are rotated.

|
¥

According to rotation of second intermediate planetary gear 7522a,
second intermediate sunwheel 7521a is rotated.
, ¥
Herein, since second planetary gear carrier 7523 is fixed so as not to be
rotated, second planetary gear 7522 and second ring gear 7524 are

rotated according to rotation of second intermediate sunwheel 7521a.

|
v

According to rotation of second ring gear 7524, housing unit 753
connected thereto is rotated.

v

According to rotation of housing unit 753, first ring gear 7514 and first
intermediate ring gear B 7514b connected thereto are rotated.

|
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Herein, since first planetary gear carrier 7513 is fixed so as not to be
rotated, first planetary gear 7512 and first intermediate sunwheel B 7511b

are rotated according to rotation of first ring gear 7514.

]
v

According to rotation of first intermediate sunwheel B 7511b, first
intermediate planetary gear B 7512b and first intermediate planetary gear
carrier B 7513b are rotated.

v
Since first intermediate planetary gear B 7512b and first intermediate ring
gear B 7514b are rotated, driving force is not transferred to first
intermediate sunwheel A 7511a.
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FIG. 12
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FIG. 13

Diaphragm wall excavation unit
is lowered?

STOP

' YES

A4

Release brake on winch device

2

After release brake on winch device, diaphragm wall
excavation unit is lowered by its own weight while
excavating excavation surface

.

Detect tension applied to hose from load cell while

A

supplying hydraulic pressure to hose drum unit in
wound direction of hose to maintain tension of hose

Detected tension is greater
than upper limit?

TVES

Transfer signal from load cell to PLC,
Transfer signal from PLC to solenoid valve,
Switch solenoid valve port

|

¥

Switch driving direction of hydraulic motor to
unwound direction




