10

15

20

TRI PLE- PI PE SW VEL

CRCSS- REFERENCE TO RELATED APPLI CATI ON

[0001] This application clainms priority to Korean Patent
Application No. 10-2020-0099121, filed on August 7, 2020
the disclosure of which is incorporated herein by reference

inits entirety.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a triple-pipe
swivel, and nore particularly, to a triple-pipe swvel that
has a double structure consisting of an inner ring and an
outer ring, wherein in the process of rotating the inner
ring formed with a main through-hole, a first auxiliary
t hrough-hole, and a second auxiliary through-hole, it is
possible to selectively supply inputs (e.g., slurry, high-
pressure water, and high-pressure air) in a manner that the
respective first and second auxiliary through-holes
communicate with a first horizontal through-hole and a
second horizontal through-hole fornmed in the outer ring
fixedly installed, and to prevent twisting of cables

required for supply of these inputs.
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2. Related Art

[0003] A drilling agitator is typically used to drill and
excavate the seabed ground. In general, the drilling
agi tator may be configured by conbining individual
conmponents such as an auger nachine, a support shaft, an
auger shaft, an agitating blade, and a drill bit, and a
conponent referred to a "swvel" is also applied in

conmbi nation to the auger nachi ne.

[0004] The drilling agitator perforns underground excavation
by rotating the drill bit during the rotation of the auger
shaft. In the process of the excavation, slurry, high-

pressure water (water jet), high-pressure air (air press),
etc. are supplied and discharged to excavation sites
t hrough the sw vel.

[0005] As illustrated in FIGS. 1 to 3, an existing swvel
applied to a drilling agitator nmay have a structure in
which a shaft 1 is forned above a body 2, a boss 3 is
formed beneath the body 2 while having a fastening hole 3a
al l owi ng connection with an auger shaft, covers 4 arranged
at the upper and |ower ends of the body 2 and first and
second bolts 11 and 12 are fornmed to fasten the body 2, the
shaft 1, and the boss 3 to each other, a bearing 9 as well
as a torque nut 5 and a snap ring 6 is interposed between
the shaft 1 and the body 2, a carbon Teflon 7 and an oil

ring 8 are interposed between the shaft 1 and the boss 3
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for danping rotational friction, an oil ring 10 is
i nterposed between the lower cover 4 and the boss 3, a
bearing 9 is interposed between the body 2 and the boss 3,

and a nipple 13 is arranged in any portion of the center of

t he body 2.

[0006] In addition, the existing swvel i ncl udes, as
illustrated in FIG 3, a first packing 14 and a second
packi ng 15 which are interposed between the shaft 1 and the
boss 3 to secure airtightness by blocking the inflow of

seawat er therebetween. Meanwhile, the existing swvel

includes only a single supply line 16 as illustrated in FIG
2.

[0007] In general, in the process of excavating the seabed
using the drilling agitator, depending on the conditions of

the excavation, there frequently occur situations, for

exanple, in which only supply of slurry is required, only
supply of high-pressure air is required, or only supply of

water jet is required. However, since the existing sw vel

applied to the drilling agitator includes only the single
supply line 16 as illustrated in FIG 2, all of slurry,

hi gh-pressure air, and high-pressure water (water jet) are
supplied only through the single supply line 16 at one tine
and di scharged to excavation sites.

[0008] The situation of excavation work in the process of

excavating the seabed ground may vary at each tinme of work
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due to a variety of variables such as the strength of the
ground, the depth of water, and the degree of water
pressure, and the excavation work is inevitably carried out
in response to such variable excavation situations.
Therefore, there is a need to selectively supply slurry,
hi gh-pressure water (water jet), and high-pressure air at
excavation work sites according to the situation of seabed
ground excavati on.

[0009] However, since the existing swivel applied to the
drilling agitator includes only the single supply line 16,
it is inmpossible to actively cope with the variation in the
situation of excavation work. In addition, since all of
slurry, high-pressure water (water jet), and high-pressure
air are supplied only through the single supply line 16 at
one time, it is inmpossible to respond to such variable
excavation situations. In turn, this causes a reduction in
efficiency of excavation progress and a deterioration in
qual ity of inproved products to be constructed.

[0010] That is, only selective supply of slurry, high
pressure water (water jet), and high pressure air according
to the variation in the situation of excavation work nay
ensure the quality of the inproved products to be
constructed in the future. On the other hand, only slurry
may be required due to the variation in the situation of

excavation work. In this case, if all of slurry, high-
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pressure water (water jet), and high-pressure air are
supplied only through the single supply line 16 at one tine,
it is inpossible to ensure the quality of the inproved
products to be constructed in the future. This eventually
leads to loss of trust from custoners due to the
deterioration in the quality of the inproved products.

[0011] Meanwhile, the followng patent docunent in the
related art relates to a swivel joint capable of detecting
whet her a typical fluid | eaks.

[0012] [Patent Docunment 0001] Korean Patent No. 10-1891318

(registered on August 17, 2018)

SUMVARY

[0013] Various enbodinents are directed to a triple-pipe
swivel that enables inputs, such as slurry, high-pressure
water (water jet), and high-pressure air, required for
ground drilling to be selectively supplied according to
situational variables of excavation work in the progress of
excavating the seabed ground.

[0014] In an enbodinment, there is provided a triple-pipe
swivel that includes an inner ring connected to an auger
shaft of a drilling agitator used to excavate the seabed
ground, the inner ring being rotated together with the
auger shaft, and an outer ring surrounding the inner ring

and coupled to an upper cover and a |ower cover, the outer
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ring being fixed.

[0015] The inner ring nmay have a nain through-hole forned
vertically fromthe top to the bottomat the center thereof.
[0016] The outer ring may have a first horizontal through-
hol e, formed horizontally from an upper portion on one side
of an outer peripheral surface toward an inner periphera

surface thereof, and a second horizontal through-hole
formed horizontally froma |lower portion on the other side
of the outer peripheral surface toward the inner peripheral

surface thereof.

[0017] The inner ring may further have a first auxiliary
t hrough-hol e and a second auxiliary through-hole formed at
poi nts spaced outward from the main through-hole forned at
the center thereof, the first and second auxiliary through-
hol es being forned vertically fromthe top to the bottom of
the inner ring, simlarly to the main through-hole. The
respective first and second auxiliary through-holes nay
match with any points of the first and second horizonta

t hrough-holes formed in the outer ring for conmunication
t her ebet ween.

[0018] At | east one of inputs, such as slurry, high-pressure
water, and high-pressure air, introduced into the main
t hrough-hole, the first horizontal through-hole, and the
second horizontal through-hole nmay be selectively supplied

in a manner that anong the inputs, the slurry is supplied
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through one of the through-holes, the high-pressure water
is supplied through one of two remaining through-holes, and
the high-pressure air is supplied through a renaining
t hr ough- hol e.

[0019] The inputs may be supplied through the first and
second horizontal through-holes in comunication with the
first and second auxiliary through-holes, fornmed in the

inner ring, during the rotation of the inner ring.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[0020] FIGS. 1 to 3 are views illustrating a conventiona
swvel, wherein FIG 1 is a front view illustrating an
ext ernal appearance of the conventional swvel, FIG 2 is a
vi ew for hel ping understanding an internal structure of the
conventional swivel of FIG 1 by cutting one side thereof,
and FIG 3 is an enlarged view illustrating portion A of
t he conventional sw vel of FIG 2.
[0021] FIG 4 is a front view illustrating an external
structure of a triple-pipe swvel according to an
enbodi nent of the present disclosure.
[0022] FIG 5 is a top view illustrating an upper structure
of the triple-pipe swivel according to the enbodi nent of
the present disclosure.
[0023] FIG 6 is a cutaway view for hel pi ng understandi ng an

internal structure of the triple-pipe swvel according to
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t he enbodi nent of the present disclosure.
[0024] FIG 7 is an enlarged view illustrating portion A of

the triple-pipe swivel of FIG 6.

DETAI LED DESCRI PTI ON
[0025] It is noted that the drawings attached to the
specification of the present disclosure are exaggerated for
clarity and convenience of description. Since the
enbodi nents described herein are nothing but one preferred
enbodi nent of the present disclosure and it does not cover
all the technical ideas of the disclosure, it should be
understood that various equivalents and nodifications may
be made at the tinme of filing the present application. In
addition, the scope of +the present disclosure is not
limted to the following enbodinent, but should be
interpreted based on the technical sprit throughout the
specification in consideration of various nodifications.
[0026] As illustrated in FIGS. 4 to 6, a triple-pipe swve
100 according to an enbodi nent of the present disclosure
may include an outer ring 110, an inner ring 120 positioned
inside the outer ring, an upper cover 130 provided to cover
the upper ends of the outer ring and inner ring, and a
| oner cover 140 provided to cover the |lower ends of the
outer ring and inner ring.

[0027] In addition, a socket adapter 150 is coupled to any
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portion of the outer periphery of the outer ring 110. The
socket adapter 150 may be used to couple the triple-pipe
swi vel, connected to a support shaft and an auger shaft, to
a frame structure formed in a stabilizer or a multi-auger
machi ne.

[0028] As illustrated in FIGS. 6 and 7, intervening Orings
160 may be interposed at regular intervals in a vertical

direction between the outer ring 110 and the inner ring 120.
Bearings 170 nmay be interposed between the outer and inner
rings 110 and 120 and the upper cover 130 and between the
outer and inner rings 110 and 120 and the | ower cover 140,

respectively.

[0029] In addition, bearing Orings 171 nmay be interposed
between the inner ring 120 and the upper cover 130 and
between the inner ring 120 and the |ower cover 140,

respectively, thereby sealing the gaps therebetween in an
ai rtight manner.

[0030] Since the intervening Orings 160 are configured to
airtightly seal the gap between the outer ring 110 and the
inner ring 120, the inflow of seawater therebetween can be
bl ocked. Since the bearing Orings 171 seal the gap
bet ween the upper side end of the inner ring 120 and the
upper cover 130 and the gap between the |ower side end of

the inner ring 120 and the |ower cover 140 in an airtight

manner, the inflow of seawater toward the bearing Orings
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171 can be bl ocked.

[0031] The |ower end of the triple-pipe swivel is a portion
that is connected to the auger shaft. Accordingly, a |ower
Oring 180 and a connecting Oring 190 may be arranged at a
predeterm ned distance on the lower end of the inner ring
120. Since the lower Oring 180 and the connecting Oring
190 seal the connection portion wth the auger shaft in an
airtight manner , t he inflow of seawat er can be
fundanmental |y bl ocked. A long bolt 195 may be inserted
into and fastened to the inner ring 120.

[0032] The outer ring 110 is configured to surround the
inner ring 120, and the respective upper and |ower covers
130 and 140 may be bolted to the upper and |ower ends of
the outer ring 110.

[0033] Thus, the outer ring 110 may be fixedly fastened to
the upper and |ower covers 130 and 140, while the inner
ring 120 positioned inside the outer ring 110 my be
rot at ed.

[0034] In particular, as illustrated in FIG. 5 and 6, the
inner ring 120 may have a main through-hole CHl vertically
formed at the center thereof. The outer ring 110
surrounding the inner ring 120 may have a first horizonta
t hrough-hole CH2, which is fornmed horizontally from an
upper point on one side of the outer peripheral surface

toward the inner peripheral surface thereof, and a second

10
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hori zontal through-hole CH3 which is forned horizontally
from a lower point on the other side of the outer

peri pheral surface toward the inner peripheral surface
t her eof .

[0035] OF course, the first horizontal through-hole CH2 nmay
be formed at a position above the second horizontal

t hrough-hole CH3, and the first horizontal through-hole CH2
and the second horizontal through-hole CH3 may be spaced
vertically from each other on the outer peripheral surface
of the outer ring 110. However, depending on the
conditions of design, the first horizontal through-hole CH2
and the second horizontal through-hole CH3 are spaced
vertically from each other on the outer peripheral surface
of the outer ring 110, and for exanple, when the first

hori zontal through-hole CH2 is forned at an upper point on
one side of the outer peripheral surface of the outer ring
110, the second horizontal through-hole CH3 may be forned
at a lower point on the other side of the outer peripheral

surface of the outer ring 110.

[0036] On the other hand, at predeterm ned portions spaced
outward fromthe main through-hole CHL formed at the center

of the inner ring 120, a first auxiliary through-hole CH2-1
and a second auxiliary through-hole CH3-1 may be forned
vertically fromthe top to the bottomof the inner ring 120,

simlarly to the main through-hole CHIL.

11
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[0037] The respective first and second auxiliary through-
holes CH2-1 and CH3-1 fornmed in the inner ring 120 nay
match and conmunicate with the first and second horizonta
t hrough-holes CH2 and CH3 of the outer ring 110 fixed
during the rotation of the inner ring 120. Such a
communi cation structure nakes it possible to selectively
supply inputs (e.g., slurry, high-pressure water, and high-
pressure air) and further to prevent twi sting of cables
connected for the supply of the inputs (slurry, high-
pressure water, and hi gh-pressure air).

[0038] That is, the twisting of the cables connected to the
first and second horizontal through-holes CH2 and CH3
formed in the outer ring 110 is prevented since the first
and second auxiliary through-holes CH2-1 and CH3-1 forned
in the inner ring 120, rotated within the fixed outer ring
110, match and communicate with the first and second
hori zontal through-holes CH2 and CH3 for supply of inputs
(slurry, high-pressure water, and hi gh-pressure air).

[0039] Furthernore, the triple-pipe swivel of the present
di sclosure allows inputs (slurry, high-pressure water,
hi gh-pressure air) to be individually supplied according to
the condition of excavation of the seabed ground, thereby
preventing the inputs from being supplied at one tine
through a single supply line formed in an existing swvel.

Therefore, the durability of Ilines for inputs can be

12
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i mproved, and the quality of inproved products to be
constructed in the future can be enhanced as it is possible
to individually or selectively supply these inputs.

[0040] In other words, in sonme cases, only slurry may be
required to be supplied to the excavation site of the
excavation work due to the variable excavation situations.
In this case, if high-pressure water and high-pressure air
as well as slurry are supplied to the excavation site
through the single supply line of the existing swivel, the
portions of the inproved products to be constructed in the
future, which do not require high-pressure water and high-
pressure air, my be decreased in hardness or my be
defective such as non-uniformty due to the high-pressure
wat er and hi gh-pressure air already supplied thereto, which
in turn results in a deterioration in quality of the
i nproved products. However, the triple-pipe swvel of the
present disclosure can achieve selective or individua
supply of inputs so as to actively cope with the variable
excavation situations, so that the quality of the inproved
products to be constructed can be enhanced.

[0041] As apparent from the above description, the present
di scl osure provides the triple-pipe swivel that enables
i nputs, such as slurry, high-pressure water (water jet),
and high-pressure air, required for drilling of the seabed

ground to be selectively supplied according to the

13
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unexpected situational variables of the excavation work in
the progress of excavating the seabed ground using the
drilling agitator. Therefore, it is possible to inprove
the efficiency of the excavation work and enhance the
quality of the inproved products.

[0042] In addition, the present disclosure provides the
triple-pipe swivel that enables inputs (slurry, water jet,
and high-pressure air) required for drilling of the seabed
ground to be selectively supplied. Thus, it is possible to
prevent the twisting of the cables required for the supply
of the inputs and to snmoothly supply the inputs.

[0043] Furthernore, the present disclosure enables inputs to
be selectively supplied according to the conditions of
excavation on the seabed ground. Thus, it is possible to
prevent inputs from being supplied to the single supply
line of the existing swivel at one tine, thereby inproving
the durability of the sw vel

[0044] Wil e various enbodi mrents have been described above,
it will be understood to those skilled in the art that the
enbodi nents described are by way of exanple only.
Accordi ngly, the disclosure described herein should not be

limted based on the described enbodi nments.

14
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VWHAT IS CLAI MED | S:

1. A triple-pipe swvel conprising:

an inner ring connected to an auger shaft of a
drilling agitator used to excavate the seabed ground, the
inner ring being rotated together with the auger shaft; and

an outer ring surrounding the inner ring and coupl ed
to an upper cover and a |lower cover, the outer ring being

fixed.

2. The triple-pipe swivel according to claim 1
wherein the inner ring has a main through-hole forned

vertically fromthe top to the bottomat the center thereof.

3. The triple-pipe swivel according to claim 2,
wherein the outer ring has a first horizontal through-hole,
formed horizontally from an upper portion on one side of an
out er peripheral surface toward an inner peripheral surface
thereof, and a second horizontal through-hole forned
horizontally froma |ower portion on the other side of the
outer peripheral surface toward the inner periphera

surface thereof.

4. The triple-pipe swivel according to claim 3,

15
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wherein the inner ring further has a first auxiliary
t hrough-hol e and a second auxiliary through-hole formed at
poi nts spaced outward from the main through-hole forned at
the center thereof, the first and second auxiliary through-
hol es being forned vertically fromthe top to the bottom of
the inner ring, simlarly to the main through-hole, and the
respective first and second auxiliary through-holes match
with any points of the first and second horizontal through-
holes formed in the outer ring for comuni cati on

t her ebet ween.

5. The triple-pipe swivel according to claim 4,
wherein at |east one of inputs, such as slurry, high-
pressure water, and high-pressure air, introduced into the
mai n through-hole, the first horizontal through-hole, and
the second horizontal through-hole is selectively supplied
in a manner that anmong the inputs, the slurry is supplied
t hrough one of the through-holes, the high-pressure water
I's supplied through one of two renaining through-holes, and
the high-pressure air is supplied through a renaining

t hr ough- hol e.

6. The triple-pipe swivel according to claim 5,

wherein the inputs are supplied through the first and

16



second horizontal through-holes in comunication with the
first and second auxiliary through-holes, formed in the

inner ring, during the rotation of the inner ring.
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