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[DESCRIPTION]
[ fnvention Title]
CANISTER TYPE THRUSTER AND INSTALLATION METHOD THEREOF
[ Technical Field]

The present invention relates to a canister type thruster capable of easily implementing
stable upward/downward movement of a canister and improving productivity, and a method of
installing the same.

[Background Art}

Special ships such as drillships should be able to be anchored in a marine work area, and
thus require dynamic positioning systems capable of maintaining their positions under the
influences of tides, winds, and wave heights. Therefore, these ships are equipped with thrusters
capable of generating a propulsive force to control positions of hulls thereof during a change of
direction under water.

The thrusters are typically installed at lower portions (underwater) of the hulls. Thus,
when a breakdown occurs, the thuusters are not easily repaired or replaced. Furthermore, when the
thrusters break down on the ses, the hulls should be removed to the shore at which a dock is
present for repair according to circumstances. It is a canister type thruster that is proposed to seitle
this difficult point in view of operation and to allow the thruster to be repaired or replaced in the
matine work area. An example of the canister type thruster is disclosed in Korean Unexamined
Patent Application Publication No. 10-2010-0003 161 (pubtished on October 31, 2012).

Meanwhile, a canister is a giant structure having a sectional width of about 5 to 6 meters
and a height of about 10 meters, and is difficult to handle because various devices mounted on the
canister are very heavy, Thus, there are marny difficulties in raising/lowering the canister in the hull
or separating the canister from the hull for maintenance to install it again.

Prior Art Document
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Patent Document: Korean Unexamined Patent Application Publication No. 10-2010-

0003161 (published on October 31, 2012)
[Disclosure]
[ Technical Problem }

Accordingly, the embodiments of the present invention are to provide a canister type
thruster capable of smoothly realizing installation and upward/downward movement of a canister
and a method of installing the same.

Further, the embodiments of the present invention are to provide a canister type thruster
capable of easily performing precision management and a method of installing the same.

Further, the embodiments of the present invention are to provide a canister type thruster
capable of stably forming a waterproof structure between a canister and a hull and a method of
installing the same.

In addition, the embodiments of the present invention are to provide a canister type
thruster that allows a canister to be stably supported in a trunk and a method of installing the same.

[ Technical Solution]

According to an aspect of the present invention, there is provided a canister type thruster
mounted in a trunk of a ship, which includes at least one guide module configured to guide
upward/downward movement of a canister. The guide module includes: a lower guide unit that is
mounted at a lower portion of the trunk facing a rack installed on an outer surface of the canister in
parallel with a lifting direction and guides the rack in a downward direction of the trunk when the
canister moves down; an upper guide unit that is mounted at an upper portion of the trunk facing
the rack and guides the rack in an upward direction of the trunk when the canister moves up; and a
1ift unit that is located opposite to the rack between the lower and upper guide units and moves the
rack in the upward or downward direction.

Here, each of the lower and upper guide units may include: a guide bracket that is
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mounted on the trunk; a lateral guide pad that is provided for the guide bracket to be face a lateral
portion of the rack; and toothed-part guide pads that are provided for the guide bracket in pair so as
to face toothed parts of the rack.

Further, the lift unit may include: a lift guide pad that is located opposite to a lateral portion
of the rack; and pinions that are located opposite to toothed parts of the rack and are engaged with
the toothed parts of the rack.

The rack may be guided by the lower and upper guide units when the canister moves
down, and be guided by the upper and lower guide units when the canister moves up.

Further, a maximum distance (A) between the upper guide unit and the lower guide unit
may be at least shorter than a maximum length (B) of the rack.

Here, the canister type thruster may further include an intermediate guide unit that is
disposed on the same line between the lift unit and the lower guide unit.

The guide bracket may include: support frames that are fixed o an inner surface of the
trunk; a front frame which is mounted on the support frames to face the lateral portion of the rack
and to which the lateral guide pad is attached; and lateral frames which vertically protrude from
opposite sides of the support frames so as to face the toothed parts of the yack in pair and to which
the toothed-part guide pads ase attached.

Further, upper and lower portions of the lateral guide pad and the toothed-part guide pads
may include tapered surfaces that guide initial entry of the rack.

Further, a leveling pad for adjusting a minute tolerance may be selectively interposed
between the lateral guide pad and the front frame or between each of the toothed-part guide pads
and each of the lateral frames.

Each of the tapered surfaces may include a first tapered surface that is obliquely formed at
an enfry which the rack enters, and a second tapered surface that is obliquely formed to extend

from the first tapered surface so as to have a smaller gradient than the first tapered surface.
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According to another aspect of the present invention, there is provided a canister type
thruster mounted in a trunk of a ship, which includes at least one guide module configured to guide
upward/downward movement of a canister. The guide module includes: a guide unit that is
installed on an inner surface of the trunk to support a rack installed on an outer surface of the
canister in parallel with a lifting direction and to guide upward/downward movement of the
canister; sliding pads that relieve an impact or a friction applied to the guide unit; and support steps
that are provided between the guide unit and the sliding pad to support the sliding pads.

Here, the guide unit may include: a guide bracket that is fixed to the inner surface of the
trunk; toothed-part guides that are provided for the guide bracket and come inio contact with
toothed parts of the rack to guide upward/downward movement of the rack; and a lateral guide that
is provided for the guide bracket and comes into contact with a lateral portion of the rack to guide
the upward/downward movement of the rack.

Further, the rack may have the toothed parts symmetrically formed at opposite sides
thereof in a width direction thereof, and the toothed-part guides may be symmetrically formed at
opposite sides of the support bracket so as to guide the tothed parts of the rack.

The sliding pads may be provided at portions at which the toothed-part guides and the
lateral guide come into contact with the rack to guide the upward/downward movement of the rack
so as to be able to be decoupled and coupled.

The support steps may be provided in the front of each of the toothed-part guides or the
lateral guide so as to protrude from each of the toothed-part guides or the lateral guide to support
the stiding pad.

The support step may be provided at a fiont lower end of each of the toothed-part guides
or the lateral guide such that a lower end of the sliding pad is caught thereon.

The suppott step may be formed to be integrated with each of the toothed-part guides or

the lateral guide or to be able fo be decoupled from or coupled to each of the toothed-part gnides or
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the lateral guide.

The support step may be inserted into a support groove formed in a front surface of each of
the toothed-part guide or the lateral guide and a rear surface of the sliding pad to a predetermined
depth so as to support the sliding pad.

Further, at least one of the support steps may be provided between each of the toothed-part
guide and the sliding pad or between the lateral guide and the sliding pad.

There is also provided a canister type thruster mounted in a trunk of a ship, which
includes: a canister configured to move up and down in the trunk; a canister seat provided at a
lower end of an inner surface of the trunk and on which the canister is placed; a lift unit configured
to move the canister up and down; and a sealing device configured to waterproof a space between
the canister and the trunk. The canister seat and the sealing device come into contact with each
other.

Here, the canister seat may include a support seat that supports the canister in a vertical
direction and a sealing seat that comes into contact with the sealing device,

The sealing seat may be tapered such that a cross section of the trunk is reduced toward a
lower side of the trunk.

The sealing device may be provided at a lower end of an outer surface of the canister to
come into contact with the sealing seat.

Further, the sealing device may include: a sealing member that is elastically deformable to
form a waterproof structure; a fixing bracket that fixedly supports the sealing member on the
canister; a sealing limiter that is provided above the fixing bracket to prevent excessive
compression of the sealing member; and a support protrusion that is formed to protrude outward
from the lower end of the outer surface of the canister so as to support a lower surface of the

sealing member.

The sealing limiter may be provided such that a surface thereof facing the sealing seat is
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tapered in correspondence to the tapered sealing seat.

The fixing bracket may include a coupler that is coupled to the canister and a fixture that
fixedly supports the sealing member.

Further, the fixing bracket may be decouplable from and couplable to the canister.

The coupler of the fixing bracket and the outer surface of the canister may be coupled by a
bolting method.

The support protrusion may be decouplable from and couplable to the canister.

The canister may include a reinforced plate on an inner surface thereof which corresponds
to a position at which the fixing bracket is coupled so as to secure a bearing force for the outer
surface thereof.

Further, the canister may include at least one reinforced plate on an inner surface thereof
which corresponds to a position at which the sealing limiter is coupled so as to secure a bearing
force for the outer surface thereof.

The sealing seat may include at least one reinforced plate on a rear surface thereof which is
opposite to a position at which the sealing limiter is provided in a state in which the canister is
placed on the support seat of the canister seat so as to secure a bearing force thereof.

There is further provided a canister type thruster mounted in a trunk of a ship, which
includes: a canister configured to move up and down in the trunk; a thruster provided at a
lower portion of the canister and configured to move up and down along with the
canister; and a restrainer configured to restrain the canister in the trunk. The restrainer
includes locked rods that horizontally protrude outward from the canister to be locked,
and a plurality of locking members that are fixed to an inner surface of the trunk and are
provided at position at which the locked rods enter to be locked. The plurality of locking
members include a first locking member that has a locking recess into which the locked
rod is fitted when the thruster is located below a hull, and a second locking member on

which the locked rod rests when the
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thruster is pulled up into the trunk. The first locking member has an open lower surface and is
provided such that an upper surface of the locking recess is inclined downward with the approach
to the inner surface of the trunk. The locked rod is provided such that an upper surface of the
focked rod is inclined downward with the approach to the inner surface of the trunk in
correspondence to a shape of the locking recess, and is fitted into the locking recess of the first
locking member.

Here, when the locked rod enters the second locking member, a lower surface of the
locked rod may rest on an upper surface of the second locking member.

The upper surface of the second locking member and the lower surface of the locked rod
may be horizontally provided flat.

Further, a support rib for securing a bearing force may be provided between an upper
surface of the first locking member and the inner surface of the trunk or between a fower surface of
the second locking member and the inner surface of the trunk.

The canister type thruster may further include a motor or a hydraulic cylinder for
supplying power such that the locked rod protrudes outward fiom the canister.

The canister type thruster may further include a sealing device that forms a waterproof
structure between the canister and a canister seat on which the canister is placed when the thruster
is Iocated below a bottom of the hull.

Further, the sealing device may include a sealing member that is elastically deformable to
form the waterproof structure, and the sealing member may be formed to protrude from a lower
surface of the canister at an inner side of a skirt provided around a lower end of the canister, and is
provided between the canister seat and the lower surface of the canister.

When the locked rod enters the locking recess of the first locking member, a degree of
compression of the sealing member may be adjustable acoording to a length by which the locked

rod enters,
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There is also provided a method of installing a canister type thruster mounted in a trunk of
a ship. The method includes: (a) installing guide modules for guiding upward/downward
movement of a canister equipped with at least one rack at preset positions of inner surfaces of trunk
blocks of a hull or a floating structure which are manufactured in a phlurality of block units; (b)
assembling the trunk blocks; (c) measuring positions at which the guide modules are installed; and
(d) adjusting thicknesses of the guide modules based on an error value between each of the
measured installed positions and a preset position to correct the installed position of each of the
guide modules.

Here, the racks may be installed at opposite sides of outer surface of the canister in a lifting
direction, and are each provided such that toothed parts engaged with pinions are symmetrical.
Each of the guide modules may include a support bracket that is fixed to the inner surface of each
of the trunk blocks, toothed-part guides that are symmetrically provided at opposite sides of the
support bracket so as to guide the opposite toothed parts of the rack, and a lateral guide that comes
into contact with a lateral surface of the rack to guide upward/downward movement of the rack.
The step (d) may include adjusting thicknesses of the toothed-part guides and the lateral guide
based on the error value to correct the installed position of each of the guide modules.

The toothed-part guides and the lateral guide may include entry guides that maintain an
inclination with respect to a lifting direction of the rack, and the step (a) may include fixing the
support bracket to the inner surface of each of the trunk blocks, and installing the entry guides at a
front portion and opposite sides of the support bracket.

Further, the step (d) may include: manufacturing a thickness adjusting plate having a
design thickness based on the error value or processing a previously manufactured thickness
adjusting plate; installing the thickness adjusting plate in the front of the entry guides; and installing
a shiding pad, which comes into contact with the rack to guide the upward/downward movement of

the rack, in the front of the thickness adjusting plate.
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Further, the step (d) may include: combining previously manufactured thickness adjusting
plates having various thicknesses based on the emor value to install the cowmbined thickness
adjusting plates in the front of the entry guides; and installing sliding pads, which come into
contact with the rack to guide the upward/downward movement of the rack, in the front of the
thickness adjusting plates.

The support bracket may be fixed by a welding method, and the thickness adjusting plates
and sliding pads may be decouplable and couplable by a bolting method.

Furthe, the step (d) may include: manufacturing a sliding pad having a design thickness
based on the error value or processing a previously manufactured sliding pad; and installing the
sliding pad in the fiont of each of the entry guides.

The method may farther include: installing a lift drive equipped with the pinions engaged
with the rack and a driving source driving the pinions on the inner surface of at least one of the
frunk blocks; and correcting an installed position of the lift drive based on an error value between
the installed position of the lift drive and a preset position. Two or more of the guide modules may
be installed at upper and lower sides of the lift drive.

Further, the step (c) may include applying light to the mstalled position of each of the
guide modules, and extracting information on the position of each of the guide modules based on
at least one of a time, distance, and angle of reflected light.

Further, two or more of the guide modules may be installed on the inner surfaces of the
trunk blocks such that a spaced distance between an uppermost guide module and a lowermost
guide module is shorter than a full length of the rack.

In addition, the guide module may be inétdlled on the same line as the rack.

[ Advantageous Effects] ‘
In the canister type thruster according to an embodiment of the present invention and the

method of installed the same, it is easy to install the canister, and it is possible to improve
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productivity.

Further, it is possible to implement smooth upward/downward movement of the canister,
and to readily manage a degree of precision due fo a simple structure,

Further, it is possible to stably guide the upward/downward movement of the canister and
to stably support the carister in the trunk.

Further, it is possible to stably form a waterproof structure between the canister and the
hull,

In addition, it is possible to improve durability or reliability of the canister type thruster and
each unit included in it.

[ Description of Drawings}

FIG. 1 is a sectional view illustrating a state in which a canister type thruster according to a
first embodiment of the present invention is mounted in a hull,

FIG. 2 is a perspective view illustrating the canister type thruster according to the first
embodiment of the present invention.

FIGS. 3 to 5 are sectional views taken along line A-A of FIG. 1, and illustrate states in
which the canister type thruster according to the first embodiment of the present invention moves
to respective positions for an operation mode, a movement mode, and a maintenance mode.

FIG. 6 is a cross sectional view illustrating a sectional structure of the canister type thruster
according to the first embodiment of the present invention, a sectional structure of a trunk, and a
configuration of a restrainer for restraining a canister,

FIG. 7 is a perspective view illustrating a guide module included in the canister type
thruster according to the first embodiment of the present invention.

FIG. 8 is a front view illustrating a guide module included in the canister type thruster
according to the first embodiment of the present invention.

FIG. 9{a) is an enlarged fiont view illustrating a portion A of FIG. 8, FIG. 9(b} is a front

10
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view flustrating an enlarged coupled state of a portion B of FI1G. 9(a), and FIG. 9(c) is a front view
illustrating an enlarged coupled state of a portion C of FIG. 9(a).

FIG. 10(a) illustrates a mmodification of the first embodiment of the present invention and is
a front view illustrating a state in which support steps are inserted into a lateral guide and a sliding
pad of the guide module included in the canister type thruster, and FIG. 10(b) is a font view
illustrating an enlarged coupled state of a portion D of FIG. 10(a).

FIG. 11 is a perspective view illustrating a canister type thruster according to a second
embodiment of the present invention.

FIG. 12 is a perspective view illustrating a guide unit of a guide module included in the
canister type thruster according to the second embodiment of the present invention.

FIG. 13 is a perspective view illustrating the guide unit of the guide module included in the
canister type thruster according to the second embodiment of the present invention.

FIG. 14 is a perspective view illustrating a modification of the guide unit of the guide
module included in the canister type thruster according to the second embodiment of the present
invention.

FIG. 15 is a sectional view illustrating a state in which a canister type thruster according to
a third embodiment of the present invention is mounted in a hull,

FIG. 16 is a perspective view illustrating the canister type thruster according (o the third
embodiment of the present invention.

FIGS. 17 to 19 are sectional views taken along line A-A of FIG. 15, and illustrate states in
which the canister type thruster according fo the third embodiment of the present invention moves
to respective positions for an operation mode, a movement mode, and a maintenance mode.

FIG. 20(a) is an enlarged sectional view illustrating a sealing device included in the
canister type thruster according to the third embodiment of the present invention, and FIG. 20(b) is

an enlarged sectional view illustrating a portion B of FIG. 15.
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FIG, 21 is a sectional view illustrating a state in which a canister type thruster according to
a fourth embodiment of the present invention is mounted in a hull.

FIG. 22 is a perspective view illustrating a canister type thruster according to a fourth
embodiment of the present invention.

FIGS. 23 to 25 are sectional views taken along line A-A of FIG. 21, and illustrate states in
which the canister type thruster according to the fowth embodiment of the present invention
moves to respective positions for an operation mode, a movement mode, and a maintenance mode.

FIG. 26 illustrates a first locking member of a restainer included in the canister type
thiuster according to the fowrth embodiment of the present invention, wherein FIG. 26(a) is a
perspective view of the first locking member, FIG. 26(b} is a sectional view of the first locking
member, and FIG. 26(¢) is a perspective view illustrating a state in which support ribs are installed
on the first locking member.

FIG. 27 illustrates a locked rod of the restramer included in the canister type thruster
according fo the fourth embodiment of the present invention, wherein FIG. 27(a} is a perspective
view of the locked rod, and FIG. 27(b) is a sectional view of the locked rod.

FIG. 28(a) is a perspective view illustrating a state in which support ribs are installed on a
second locking member of the restrainer included in the canister type thruster according fo the
fourth embodiment of the present invention, and FIG. 28(b) is a perspective view illustrating a state
in which the locked rod is put on the second locking member.

FIG. 29 is an enlarged sectional view illustrating a portion B of FIG. 23, and is a sectional
view illustrating a degree to which a sealing member of a sealing device is compressed step by step
according to an extent to which the locked rod of the restrainer included in the canister type thruster
according to the fourth embodiment of the present invention enters the first Jocking member.

FIG. 30 illustrates a modification of the restraint included in the canister type thruster

according to the fourth embodiment of the present invention, wherein FIG. 30(a) is a perspective
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view illustrating the first locking member of the restrainer included in the canister type thruster, and
FIG. 30(b) is a perspective view illustrating the locked rod of the restrainer included in the canister
type thruster.

FIG. 31 is a perspective view illustrating the guide module used in a method of installing a
canister type thruster according to an embodiment of the present invention.

FIG. 32 is a front view illustrating the guide module used in the method of installing a
canister type thruster according to the embodiment of the présent invention.

FIGS, 33 to 36 illustrate processes of installing the canister type thruster according to the
exnbodiment of the present invention.

{Mode for Invention}

Hereinafter, embodiments of the present invention will be described in detail with
reference to the accompanying drawings.

FIGS. 1 fo 10 are views illustrating a canister type thruster 100 according to a first
embodiment of the present invention. FIG. | is a sectional view illustrating a state in which the
canister type thruster 100 according to the first embodiment of the present invention is mounted in
a hull

The canister type thruster 100 according to the first embodiment of the present invention
can be applied to ships or floating structures that need o mainfain an anchored state in a marine
work area. For example, the canister type thruster 100 can be applied to drillships that do drilling
work for collecting submarine resources such as oil or gas or floating production storage offloading
(FPSO) units. Further, this canister type thruster 100 can be applied to special ships such as towing
vessels or icebreakers or typical transporfation ships in addition to a case in which position control
is always is required in an anchored sfate.

Referring to FIGS. 1 and 2, a hull (or a floating structure) 1 of a ship to which the canister

type thruster 100 is applied is equipped with a trunk 2 passing through the hull in an
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upward/downward divection. The cauister type thruster 100 includes a canister 110 {hat is liftably
installed in the trunk 2, a propellant head 130 that is installed at a lower portion of the canister 110,
at least one Iift unit 140 that moves the canister 110 up and down, and at least one guide module
that guides upward/downward movement of the canister 110.

As illustrated in FIGS. 1, 2 and 6, the canister 110 may be provided in the shape of a
quadrilateral box whose lower and lateral portions can be waterproof. The trunk 2 of the hull |
may have a slightly larger quadrilateral box shape than the canister 110. In the present
embodiment, a state in which the canister type thruster 100 is applied when the canister 110 and
the trunk 2 have quadrilateral cross-sectional shapes has been described, but the present
embodiment is not lunited thereto. 1t should be understood that the canister type thruster 100 is
equally applied when the canister 110 and the trunk 2 have various cross-sectional shapes such as
hexagonal shapes, octagonal shapes, or circular shapes.

As illustrated in FIG. 1, an interior of the canister 110 may be partitioned into a plurality of
spaces by a plurality of decks 112, 113 and 114 separated from each other in an upward/downward
direction. In detail, the interior of the canister 110 may be partitioned from the bottorn of the
canister 110 inilo a lower compartment 116 between a bottom plate 111 and a first deck 112, a
main drive room 117 between the first deck 112 and a second deck 113, an auxiliary drive room
118 between the second deck 113 and a third deck 114, and an upper compartment 119 between
the third deck 114 and a top plate 115, Further, the interior of the canister 110 may be provided
with a long ladder 120 m an upward/downward direction so as to enable a worker to easily move
to each space.

The main drive room 117 is provided with a driving motor 121 that drives the propellant
head 130 to be described below. The auxiliary drive room 118 may be provided with various
control systems for controlling an operation of the canister type thruster 100 and a power supply

system. Here, the internal configuration of the canister {10 is merely given as an example to help
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in understanding the present invention, but it is not limited thereto. The interior of the canister 110
may be variously modified as needed.

As illusirated in FIGS. | to 3, the propellant head 130 may include a propeller 131, a
streanfined propeller support 132 that supports the propeller 131, a vertical support 133 which
extends upward from the propeller support 132 and at an upper portion of which a rotary joint 134
is rotatably supported by the bottom plate 1 11 of the canister | 10, and a cylindrical shroud 135 that
is installed around the propelier 131 to guide a propellant flow of water.

A driving shaft 136 that transmits a rotational force of the diiving motor 121 to the
propeller 131 is installed in the Jower compartment 116 of the canister 110. Alfhough not
illustrated, rotary shafls and gears that connect the driving shaft 136 and the propeller 131 to enable
power fransmission are installed in the vertical support 133 and the propeller support 132 of the
propellant head 130. Fuorther, a plurality of steering motors 137 rotating the rotary joint 134 to
allow the propellant head 130 to be rotated within an angle of 360 degrees may be installed in the
lower compartment 116.

As fllustrated in FIGS. 1 and 3, the propeller 131 is rotated by an operation of the driving
motor 121, and thereby the propelfant head 130 cem generate the propeliant flow of water below
the bottom of the hull 1. Further, when the propellant head 130 is rotated by operations of the
steering motors 137, a direction of the propellant flow of water can be controlled. This propellant
flow of water moves the hull 1 to a desired position, and thereby the hull 1 can be maintained in
place on the sea in spite of the influence of tides, waves, and so on. In this way, such a thruster that
the propeliant head 130 is rotated below the hufl 1 is called an azimuth thruster.

As illustrated in FIGS. 1 to 3, the 1ift unit 140 moving the canister 110 up and down may
be installed between an outer surface of the canister 110 and an inner surface of the trunk 2.
Purther, lift units 140 having the same configurations may be provided at respective opposite sides

of the canister 110 so as to allow the canister 11 to move up and down on equal conditions at the
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opposite sides of the canister 110.

Each of the [ift units 140 may include a rack 141 that is fixed on an outer surface of the
canister 110 and is formed 10 extend in parallel in an upward/downward direction, a pair of pinions
142 that are installed on an inner surface of the trunk 2 and are engaged with the rack 141 at
opposite sides of the rack 141, and a lifl drive 143 that drives the pinions 142.

As illustrated in FIGS. 2 and 3, the rack 141 extends from an upper portion to a lower
portion of the outer surface of the canister 110 so as to be in paraliel with the upward/downward
direction, and is provided with toothed parts 141b that are engaged with the pair of pinions 142 at
opposite sides thereof in a width direction so as to be symmetrical. In the present embodiment, to
implement stable upward/downward movement, ’fhe pair of pinions 142 are configured to be
engaged with the respective opposite toothed parts 14ib of the rack 141. However, the rack 141
may be provided with one toothed part 141b only on one side thereof, and one pinion 142 may be
engaged with the one toothed part {41b. Further, in the present embodiment, lateral portion 141a
of the rack 141 and the toothed parts 141b of the opposite sides of the rack 141 are integrally
formed, but the lateral portion 141a and the toothed parts 141b may be separated formed and then
mutually coupled. Further, the rack 141 is configured to implement upward/downward movement
of the canister 110 that is a long large component as a huge structure, and thus may be configured
in such a manner that a plurality of components are separately manufactured and then mutually
coupled.

As illustrated in FIG. 1, the lift drives 143 may be installed at positions higher than the
middle of the frunk 2, and installation spaces 3 used for installation and maintenance of the lift
drives 143 may be provided at opposite sides of the inner surface of the trunk 2 at which the lift
drives 143 are located. A driving source of each of the lift drives 143 may be made up of a
reduction gearbox and a motor driving the reduction gearbox such that the pair of pinions 142 can

be rotated at a reduced speed in the opposite directions, and may be fixed to a stationary structure 4
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in each of the installation space 3.

The rack 141 is lified or lowered by the operations of the lift drives 143, and thereby the
lift units 140 can implement upward/downward movement of the canister 110. As a resulf, it is
possible to change a position of the propellant head 130 installed below the canister 110. Thatis, it
is possible to convert a mode of the canister type thruster 100 into any one of an operation mode of
focating the propellant head 130 below the botfom of the hull 1 to controf the position of the huil 1
as in FIG. 3, a movement mode of pulling up the propellant head 130 into the trunk 2 fo reduce
resistance when the hull 1 moves as in FIG. 4, and a maintenance mode of pulling up the
propellant head 130 to a maintenance space 6 at an upper portion of the trunk 2 for the purpose of
maintenance of the propellant head 130 as in FIG. 5.

As illustrated in FIG. 5, the maintenance space 6 for the maintenance of the propellant
head 130 may be provided in the inner surface of the trunk 2 which is at a height at which the
propellant head 130 is located in the maintenance mode. The maintepance space 6 may have
enough size to disassemble components of the propellant head 130 and then store the disassembled
components i the maintenance space 6 or to enable a worker to approach the propeltant head 130
to perform maintenance, and may be located above the seal Jevel in a state in which the ship has
been Jaunched.

As llustrated in FIGS. 3 to 6, this canister type thruster 100 is provided with a plurality of
restraints 150 that can restrain the canister 110 without arbitrary movement in a state in which the
mode thereof is converted into the operation mode, the movement mode, or the maintenance
mode.

Fach of the restraints 150 may include a driver 151 that is installed in the canister 110 and
is implemented as a motor or a hydraulic cylinder, a locked rod 152 that protrudes outward from
the canister 110 to be locked by an operation of the driver 151, and a locking member 153 that is

fixed to the inner surface of the trunk 2 at a position corresponding to that of the locked rod 152
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and has a recess into which the locked rod 152 is fitted and locked. The plurality of locking
members 153 may be provided at the respective positions corresponding to the locked rods 152
such that the locked rods 152 can be locked i the state in which the mode of the canister type
thraster 100 is converted into the operation made, the movernent mode, or the maintenance mode.

As illustrated in FIG. 7, the guide module for guiding the upward/downward movement of
the canister 110 may be provided with a guide unit 160 that is installed on the inner surface of the
trunk 2 and supports the rack 141 to guide the upward/downward movement of the canister 110,
sliding pads 165 that relieve an impact or a fiiction applied to the guide unit 161, and support steps
170 that are provided between the guide unit 161 and the sliding pads 165 to prevent separation of
the sliding pads 165. Referring to FIGS, 1 and 2, the guide module includes an upper guide unit
160 that is installed on the inner surface of the trunk 2 above the liff drive 143 and a lower guide
unit 160 that is installed on the inner surface of the trunk 2 below the lift drve 143, The upper
guide unit 160 and the lower guide unit 160 are mounted on the inner surface of the trunk 2 so as to
be matched with an upward/downward track of the rack 141 and slidably support the rack 141 to
guide smooth upward/downward movement of the canister 110. Hereinafter, to help
understanding of the present invention, an example in which the guide module is constituted of the
upper guide unit 160 and the lower guide unit 160 will be desaribed, but the present invention is
not limited thereto. 1t should be uaderstood that an upper guide unit 260 (see F1G. 12) or the lower
guide unit 160 is additionally installed on the upward/downward track of the rack 141.

As illustrated in FIGS. 2, 7 and 8, the guide unit 161 included in the lower guide unit 160
includes a support bracket 162 that is fixed to the inner surface of the trunk 2, two toothed-part
guides 163 that are symmetrically provided at opposite sides of the support bracket 162 and are in
contact with the toothed parts 141b at the opposite sides of the rack 141, and a lateral guide 164
that is provided for the support bracket 162 between the two tothed-part guides 163 s0 as to come

into contact with a lateral swface (a flat surface free of the toothed part) of the rack 141 to guide the
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upward/downward movement of the rack 141. The guide unit 161 is formed in a C shape in which
the two toothed-part guides 163 and the lateral guide 164 surround the rack 141, and thereby it can
support the rack 141 without arbitrary movement.

The support bracket 162 constituting frames of the two toothed-part guides 163 and the
lateral guide 164 may be manufactured by welding a plurality of metal plates. The support bracket
162 may be fixed to the inner surface of the trunk 2 by welding,

The sliding pads 165 for relieving the applied impact or friction by supporting the rack 141
are provided for the two toothed-part guides 163 and the lateral guide 164. Each of the sliding
pads 165 may be mounted on inner surfaces of the toothed-part guides 163 and the lateral guide
164 50 as to be able to be coupled or decoupled by bolting, and thereby can be replaced in the
event of wear or damage.

The toothed-part guides 163 and the lateral guide 164 may be provided with enfry guides
163a and 1644 inclined with respect to a lifting direction of the rack 141 such that the rack 141 can
smoothly enter, and upper and lower ends of the sliding pads 165 may be formed with oblique
guide faces 165a inclined with respect to the [ifting direction of the rack 141.

The sliding pads 165 may be formed of a non-metallic material having weaker rigidity
than the rack 141 so as to be able to protect the toothed parts 141b of the rack 141 as well as
smoothly guide sliding movement of the toothed parts 141b, and preferably is a synthetic resin
material having low f{iictional resistance, high wear resistance, and high impact resistance.

As illustrated in FIG. 9, the support steps 170 are provided between the toothed-part
guides 163 and the lateral guide 164 of the support bracket 162 and the sliding pads 165, and can
prevent separation of the sliding pads 165 when the rack 141 enters the lower guide unit 160.

The support steps 170 are provided to protrude from front surfaces of the toothed-part
guides 163 and the Jateral guide 164, and thereby a safety factor of the lower guide unit 160 can be

secured by a method of supporting the sliding pads 165. Especially, considering that stress is
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concentrated on regions at which the entry guides 1632 and 164a of the toothed-part guides 163
and the lateral guide 164 meet lifting guides 163b and 164b parallel with the lifting direction when
the rack 141 enters, when the support steps 170 are provided between the entry guides 163a and
164a and the lifting guides 163b and 164b, the safety factor of the lower gnide unit 160 can be
secured more efficiently.

FIG. 9(c) is an enlarged sectional view illustrating a portion C of FIG. 9(a). Referring to
FIG. 9(c), when the support steps 170 are provided at lower ends of the front surfaces of the
toothed-part guides 163 and the lateral guide 164, the safety factor of the lower guide unit 160 can
be secured, and upon replacing the sliding pads 165, the replacing work can be performed with
fower end faces of the sliding pads 165 caught on the support steps 170, and thus the degree of
difficulty of the replacing work can be remarkably reduced. This is because, since the sliding pads
165 correspond to giant structures having a width and height of about 1 meter, the replacing work
is performed in a state in which the sliding pads 165 are caught on the lower ends of the front
surfaces of the toothed-part guides 163 and the lateral guide 164 as described above, the degree of
fatigue of the replacing work can be reduced.

The support steps 170 may be fixedly installed on the toothed-part guides 163 and the
lateral guide 164 by a fastening method such as welding or bolting. Thereby, the sliding pads 165
are additionally fixed and supported by bolting between the sliding pads 165 and the toothed-part
guides 163 and the lateral guide 164 as well as wedging based on the support steps 170. Thereby,
when the canister 110 moves up and down, it is possible to efficiently prevent the separation of the
shiding pads 165,

As a modification of the canister type thruster acoording to the first embodiment of the
present invention, as illustrated in F1G. 10, the front surfaces of the toothed-part guides 163 and/or
the lateral guide 164 may be provided with support grooves 163c and/or 164c into which the

support steps 170 are inserted {0 a predetermined depth. Rear surfaces of the sliding pads 165 are
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provided with sopport grooves 165¢ at positions opposite to the support grooves 163¢ and/or 164c.
Thereby, the support steps 170 can be partly inserted into the support grooves 163¢ and/or {64c
provided in the toothed-part guides 163 and/or the lateral guide 164 to a predetermined depth, and
can also be partly inserted into the support grooves 165c provided in the sliding pads 165.
Thereby, the sliding pads 165 are additionally fixed and supported by bolting between the sliding
pads 165 and the toothed-part guides 163 and the lateral guide 164 as well as wedging based on the
support steps 170 inserted into the support gxoo§e§ 163c, 164c and 165c. Thereby, it is possible to
more efficiently prevent the separation of the sliding pads 165.

As described above, the numerous support steps 170 may be provided between the guide
unit 161 and the sliding pads 165. When the support steps 170 are inserted into the support
grooves 163¢, 164c and 165¢ that are provided in the font surfaces of the toothed-part guides 163
and the fateral guide 164 and in the rear surface of the sliding pads 165, lengths of the support steps
170 and the support grooves 163¢, 164¢ and 165¢ are provided to be shorter than those of the
toothed-part guides 163 and the lateral guide 164 so as to be able to fix and support the sliding pads
165.

The upper guide unit 160 may also be provided substantially in the same form as the lower
guide unit 160, However, considering that, when the canister 110 moves up or down, the rack 141
comes out of and renters the upper guide unit 160 or the lower guide unit 160, the enfry guides
163a and 164a for guiding the entry of the rack 141 in an inclined state may be set in the opposite
directions. That is, as fllustrated in FIG. 3, the entry guides 164a may be disposed at a lower
portion of the upper guide unit 160, and the enlry guides 164a may be disposed at an upper portion
of the lower guide unit 160.

A separation distance between the upper guide unit 160 and the lower guide unit 160 may
be shorter than the full length of the rack 141. This is intended to realize the stable
upward/downward movement of the rack 141 by causing the rack 141 to be liftably supported by
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the upper guide unit 160 and the pinions 142 of the lift drive 143 as illustrated in FIG. 5 or by the
lower guide unit 160 and the pinions 142 of the lift drive 143 as illustrated in FIG. 3, i.e. by
maintaining at least two point supposts.

When this canister type thruster 100 is first installed in the hull 1 or is decoupled from the
hutl 1 to fix a problem and then is again coupled to the hull 1, the camister 110 equipped with the
propeliant head 130 is hoisted by a crane, and then is lowered to enter an upper opening of the
trunk 2,

At this time, the racks 141 of the opposite sides of the canister [ 10 are guided for entry by
the upper guide unit 160, and then are engaged with the pinions 142 of the lift drives 143 located
below the racks so as to be stably supported. Afterwards, {he canister 110 can be guided by
operations of the lift drives 143, and the descending racks 141 can be naturally guided into the
lower guide unit 160 so as to be stably supported.

Particularly, since the upper guide unit 160 and the lower guide unit 160 are disposed on
the same line as the rack 141 and guide the rack 141, the canister type thruster 100 according to the
first embodiment of the present invention can be easily installed compared to typical canister type
thrusters in which the guide units and the Hft units are disposed at different positions. The support
steps 170 are provided between the toothed-part guides 163 and the lateral guide 164 and the
sliding pads 165 that are provided for the suppert bracket 162 of the guide unit 161, and thereby
the upward/downward movement of the canister 110 is guided by the guide module in which the
safety factor is secured. Thus, the separation of the sliding pads 165 is efficiently prevented, and
durability of the guide module is improved. When the support steps 170 are provided at the lower
ends of the front surfaces of the toothed-part guides 163 and/or the lateral guide 164, the degree of
difficulty of the replacing work of the stiding pads 165 can be remarkably reduced.

FIGS. 11 to 14 illustrate a canister type thruster 200 according to a second embodiment of

the present invention.
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Unless otherwise indicated or described by separate numerals or symbols, components of
the canister type thruster 200 according to the second embodiment of the present invention are
substantially the same as those of the canister type thruster 100 according to the first embodiment
of the present invention, and so duplicate description thereof will be omitted.

FIG. 11 is a perspective view of the canister type thruster 200 according to the second
embodiment of the present invention.

As illustrated in FIG. 11, the canister type thruster 200 according to the second
embodiment of the present invention inchudes a guide module that guides upward/downward
movement of a canister 110. Since numerous guide units 260 and liff units 240 are disposed on the
same axis on which racks 245 of the canister 110 are disposed, manufacturing work of the guide
module is easy, and smooth upward/downward movement of the canister type thruster 200 can be
implemented. Here, the plurality of guide units 260 may inclode upper guide units 260a, lower
guide units 260b, and intermediate guide units 260c.

To be specific, when the canister 110 is lowered in a trunk 2 of the hull 1, the lower guide
units 260b are disposed at a lower portion of the trunk 2 facing the racks 245 installed on an outer
surface of the canister 110 in a lifling direction, and thereby can guide the racks 245 in a downward
direction of the trunk 2 of the hull 1.

The lower guide units 260b have C-shaped guide structures, each of which encloses each
of the racks 245 in part, and may be disposed to correspond to the pair of racks 245 located at
opposite sides of the canister 110 respectively.

When the canister 110 is raised in the trunk 2 of the hull 1, the upper guide units 260a are
disposed at an upper portion of the trunk 2 facing the racks 245 installed on the outer surface of the
canister 110 in the lifting direction, and thereby can guide the racks 245 in an upward direction of
the trunk 2 of the hall 1.

Like the lower guide units 260b, the upper guide units 260a may be formed in C-shaped
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guide structures, each of which encloses each of the racks 245 in pat, and be disposed to
correspond fo the pair of racks 245 located at opposite sides of the canister 110 respectively.

Referring to F1G. 12, each of the upper guide units 260a may include a guide bracket 263,
a lateral guide pad 261, and toothed-part guide pads 262. Here, the guide bracket 263, the lateral
guide pad 261, and the toothed-part guide pads 262 have substantially the same configurations as
the guide bracket 263, the lateral guide pad 261, and the toothed-part guide pads 262 constituting
the aforementioned lower goide unit 260b, and thus description of the configurations and
operations thereof will be omitted. Like numbers may be given like components.

However, unlike the upper guide units 260a, the lower guide units 260b are located at a
lower portion of an inner surface of the tmnk 2 of the hull 1: Tapered surfaces 265 formed at upper
and lower portions of the lateral guide pad 261 and Sm.tooﬁ}ed-paﬁ: guide pads 262 can guide each
of the racks 245 into easy entry to a space defined by the lateral guide pad 261 and the toothed-part
guide pads 262 in the maintenance mode.

Further, a maximum distance A between the upper guide unit 260a and the lower guide
unit 260b may be designed o be at least shorter than a maximum distance B of the rack 245.
Thereby, the rack 245 can secure stable upward/downward movement through a minimum of two
point supports by means of the lift unit 240 and the lower guide unit 260b or the 1ift unit 240 and
the upper guide unit 260a.

The lift unit 240 supplies the rack 245 with a driving force according to an operation or
maintenance mode, and thereby can move the rack 245 relative to the trunk 2 of the hull 1 inan
spward/downward direction and simultaneously guide movement of the rack 245.

To this end, the lift unit 240 may include a [ift guide pad 241 that is located opposite to the
rack 245 and maintains a predetermined gap from the rack 245, pinions 242 that are located
opposite to opposite toothed parts 245b of the rack 245 and are engaged with the toothed parts

245b of the rack 245, and a motor (not shown} that is connected to the pinions 242 so as to be able
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to drive the pinions 242.

Referring to FIG. 11, each of the guide units 260 may further include the intermediate
guide unit 260c. The intermediate guide unit 260¢ is disposed on the same axis as the lift unit 240
and the lower guide unit 260b, and can guide the rack 245 within the trunk 2 of the hull 1 in the
upward/downward direction.

FIG. 12 is a perspective view illustrating the guide unit 260 included in the guide module
constituting the canister type thruster 200 according to the second embodiment of the present
invention, FIG. 13 is a front view illustrating the guide unit 260 of the guide module constituting
the canister type thruster 200 according to the second embodiment of the present invention.

The guide unit 260 may include the guide bracket 263 that is fixedly installed on the inner
surface of the trank 2 of the hull 1, the lateral guide pad 261 that is provided for the guide bracket
263 so as to maintain a predetermined gap from a lateral portion 2452 of the rack 245, and the
toothed-part guide pads 262 that are provided for the guide bracket 263 so as to be paired opposite
to the toothed parts 245b of the rack 245. Here, the guide bracket 263 may be made up of support
frames 263a, a front frame 263b, and lateral frames 263¢.

For example, the support frames 263a are frames mounted on the inner surface of the
trunk 2 of the hull 1. The front frame 263b disposed opposite to the lateral portion 245a of the rack
245 may be installed on the support frames 2632, and the lateral frames 263c may be disposed at
opposite ends thereof in a vertical direction. The lateral guide pad 261 maintaining a
predetermined gap from the lateral portion 245a of the rack 245 may be attached 1o one surface of
the front frame 263b. In addition, the lateral frames 263c are disposed at the opposite ends of the
support frames 263a in the vertical direction, and are paired to face the toothed parts 245b of the
ack 245, The toothed-part guide pads 262 maintaining predetermined gaps from the toothed parts
245b of the rack 245 may be attached to the surfaces of the lateral frames 263¢ which face the
toothed parts 245b of the rack 245.
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A thickness adjusting plate 264 may be selectively interposed between the lateral guide
pad 261 and the front frame 263b, or other thickness adjusting plates 264 may be selectively
interposed between the toothed-part guide pads 262 and the lateral frames 263¢c. Each of the
thickness adjusting plates 264 is a gap maintaining plate having a predetermined thickness. The
number of thickness adjusting plates 264 is adjusted between the lateral gnide pad 261 and the
front frame 263b or between each of the toothed-part guide pads 262 and each of the lateral frames
263c, and thereby can be adjusted to a minute tolerance between the lower guide unit 260b and the
rack 245,

Further, the tapered surfaces 265 may be formed at the upper and lower portions of the
Jateral guide pad 261 and the toothed-part guide pads 262. The tapered surfaces 265 serve as
oblique surfaces for smooth entry of the canister 110, and thereby can ensure that the rack 245
easily enters the space defined by the lateral guide pad 261 and the toothed-part guide pads 262.

As illustrated in FIG. 13, each of the tapered surfaces 265 may include a first tapered
surface 265a that is obliquely formed at an entry which the rack 245 enters, and a second tapered
surface 265b that is obliquely formed to extend from the first tapered surface 265a 5o as to have a
smaller gradient than the first tapered surface 265a.

Thus, when the rack 245 enters the lower guide unit 260b or the lift unit 240, the rack 245
can stably smoothly enter the lower guide unit 260b or the lift unit 240,

In FIG. 13, the first tapered surface 265a is formed at a 1/4 gradient, and the second
tapered surface 265b is formed at a 1/10 gradient. However, without being limited thereto, the
dimensions may be variously changed within a range within which the second tapered surface
265b is designed to have a smaller gradient than the first tapered surface 265a.

FIG. 14 is a front view illustrating a modification of the guide unit 260 of the guide
module included in the canister type thruster 200 according to the second embodiment of the

present invention.
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As illustrated in FIG. 14, each of the toothed-part guide pads 262 of the guide unit 260
may include an entry pad 262a having a tapered surface 265, and a guide pad 262b that is
connected {o the entry pad 262a in a curvilinear form.

As described above, the canister type thruster 200 according to the second embodiment of
the present invention realizes the upward/downward movement and its guidance of the canister
110 on the same axis as the rack 245. Thereby, in comparison with the case in which the
upward/downward movement and its guidance of the canister 110 are realized at a different
position, it is possible to reduce manufacturing costs, improve work productivity, selectively use
the thickness adjusting plate to minutely adjust the tolerance between the rack 245 and the guide
unit 260, and form the tapered surfaces 265 at the upper and lower portions of the lateral guide pad
261 and the toothed-part guide pads 262 to smoothly guide the canister 110.

FIGS. 15 to 20 illustrate a canister type thruster 300 according to a third embodiment of
the present invention.

Unless otherwise indicated or described by separate numerals or symbols, components of
the canister type thruster 300 according to the third embodiment of the present invention are
substantialty the same as those of the canister type thruster 100 according to the first embodiment
of the present invention, and so duplicate description thereof will be omitted.

PIG. 15 is a sectional view illusirating an internal configuration of the canister type thruster
300 according to the third embodiment of the present invention and a state in which the canister
type thruster 300 is mounted in a hull. FIG. 16 is a perspective view ilfustrating the canister type
thruster 300 according to the third embodiment of the present invention.

Referring to FIGS. 15 and 16, an inner surface of a trank 2 may be provided with a
canister seat 380 at a lower end thereof such that a canister 110 can be placed thereon. The canister
seat 380 may include a support seat 381 that is in contact with a lower end face of the canister 110

to vertically support the canister 110, and a sealing seat 382 that is in contact with a sealing device
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370 (to be described below) to form a waterproof structure.  The support seat 381 may be formed
at the lower end of the inner surface of the trunk so as to protrude inward from the trunk. Asa
result, the support seat 381 can vertically support the canister 110 while the lower end face of the
canister 110 is in contact with the top of the support seat 381,

The sealing seat 382 may be provided in such 2 manner that one end thereof is coupled to
the top of the sopport seat 381 and a cross section thereof is tapered inward toward the bottom of
the trunk. That is, the sealing seat 382 may be formed between the inner surface of the trunk 2 and
an outer surface of the canister 110 in a lifting direction such that a longitudinal section thereof'is
reduced toward the top of the trunk 2, i.e. that a lateral surface thereof is tapered. The sealing seat
382 may form a waterproof structure along with the sealing device 370 (to be described below)
while being in contact with the sealing device 370.

A rack 141 moves up and down by means of an operation of a lift drive 143, and thereby a
1ift unit 140 can realize upward/downward movement of the canister 110. Thereby, it is possible to
change a position of a propellant head 130 installed at a lower portion of the canister 110, That is,
it is possible to convert a mode of the canister type thruster 300 into any one of an operation mode
of locating the propellant head 130 below the bottom of the hult | to control the position of the hull
1 as in FIG. 17, a movement mode of pulling up the propellant head 130 into the trunk 2 to reduce
resistance when the hull 1 moves as in FIG. I8, and a maintenance mode of pulling up the
propellant head 130 to a maintenance space 6 at an upper portion of the trunk 2 for the purpose of
maintenance of the propellant head 130 as in FIG. 19.

As tllustrated in FIG. 19, the maintenance space 6 for the maintenance of the propellant
head 130 may be provided in the inner surface of the trunk 2 which is at a height at which the
propeliant head 130 is located in the maintenance mode. The maintenance space 6 may have
enough size to disassemble components of the propellant head 130 and then store the disassembled

components in the maintenance space 6 or to enable a worker to approach the propeflant head 130
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to perform maintenance, and may be located above the seal Jevel in a state in which the ship has
been launched.

As illustrated in FIGS, 17 to 19, the canister type thruster 300 is provided with a plurality
of restraints 150 that can restrain the camister 110 without arbitrary movement in a state in which
the mode thereof is converted into the operation mode, the movement mode, or the maintenance
mode.

In the case of the operation mode, he canister type fi}rusi’er 300 includes the sealing device
370 forming the waterproof stracture to prevent sea water from flowing into a space between the
canister 110 and the trunk 2.

When the propellant head 130 is disposed below the bottom of the hwll 1 in the operation
mode, the canister 110 is placed on the support seat 38] of the canister seat 380, Since a position at
which the lower end face of the canister 110 comes into contact with the support seat 381 is lower
than the sea level, there is a danger of the sea water flowing into the space between the canister 110
and the trunk 2. When the sea water flows into the space between the canister 110 and the trunk 2,
the lift unit 140 or the restraints 150 installed on the outer surface of the canister 110 are exposed to
salt and corroded, which causes difficulty and danger of work done in the inner surface of the tronk
2. For this reason, there is a need to form the waterproof structure between the canister 110 and the
canister seat 380 on which the canister 110 is placed to prevent infiow of the sea water.

FIG, 20(a) is a sectional view illustrating the sealing device 370 included in the canister
type thruster 300 according to the thind embodiment of the present invention. FIG. 20(b) is an
enlarged sectional view of a part B of FIG. 15 wherein the sealing device 370 and the canister seat
380 constituted in the canister type thruster 300 according to the third embodiment of the present
invention are enlarged. Referring to FIGS. 20(a) and 20(b), the sealing device 370 of the canister
type thruster 300 according to the third embodiment of the present invention may include a sealing

member 371 that is i contact with the canister 110 on one surface thereof and the sealing seat 382
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of the canister seat 380 on the other surface thereof in order to form the waterproof structure, a
fixing bracket 372 that maintains the close contact of the sealing member 371 to the outer surface
of the canister 110 so as to prevent the sealing member 371 fiom being separated fiom the canister
110, a sealing limiter 373 that is formed to protrude from the outer surface of the canister 110
above the fixing bracket 372 in order to prevent the sealing member 371 from being damaged by
excessive compression against the sealing seat 382 when the canister 110 is vibrated in a horizontal
direction by an extemal force such as waves, and a support protrusion 374 that is formed to
protrude outward from a lower end of the outer surface of the canister 110 so as to support a lower
surface of the sealing member 371,

The sealing member 371 may be formed of an elastically deformable member, one surface
of which comes into close contact with the canister 110, the other surface of which comes into
close contact with the sealing seat 382, and which can maintain a close contact force even if the
canister 110 is vibrated or displaced in the horizontal direction by the external force. That is, even
if the canister |10 relatively moves away from the sealing seat 382 due to the hovizontal vibration
or displacement, the compressed sealing member 371 is expanded and can maintain the close
contact force even if a distance between the canister 110 and the sealing seat 382 is slightly
increased. Preferably, the sealing member 371 may be formed of a synthetic rubber material
having high durability against sea water.

The fixing bracket 372 may be provided such that the sealing member 371 maintains the
close contact force with respect to the outer surface of the canister 110 and is prevented from being
separated from the canister 110. The fixing bracket 372 may include a coupler 372a that is fixexdly
coupled with the outer surface of the canister 110 and a fixture 372 that fixedly supports a part of
the sealing member 371 while surrounding the part of the sealing member 371, Since a lower
surface of the sealing member 371 is supported by the support protrusion 374, the fixture 372b of

the fixing bracket 372 partly smrounds upper and Jateral surfaces of the sealing member 371, and
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thereby can be brought into close contact with and fixed to the outer surface of the canister 110.

Meanwhile, when the sealing member 371 is worn or damaged, the sealing member 371
should be replaced. Thus, the fixing bracket 372 fixing the sealing member 371 is provided to be
able to be decoupled from and coupled to the canister 110. The coupler 372a of the fixing bracket
372 and the outer surface of the canister 110 may be coupled by bolting. The fixing bracket 372
may be installed to sumround the entire outer surface of the sealing member 371, However, to
facilitate installation and maintenance, a pharality of fixing brackets 372 having a predetermined
length may be provided for the sealing member 371 at a plurality of portions.

The sealing limiter 373 may be provided above the fixing bracket 372 to prevent excessive
compression of the sealing member 371. The sealing imiter 373 may be formed above the fixing
bracket 372 so as to protrude outward from the outer surface of the canister 110, and be provided
longer than a length which the fixing bracket 372 protrudes from the outer surface of the canister
110. When the propellant bead 130 is in the operation mode, the canister 110 may be vibrated or
displaced in horizontal and vertical directions by the external force such as waves. Af this time,
Tocked rods 152 enter locking members 153 to restrain the canister 110, and thus can prevent
horizontal vibration or displacement of the canister 110. However, since the locked rods 152
protrude horizontally from the canister 110 to be locked on the wunk 2, horizontal vibration or
displacement of the propellant head 130 may be transmitted to the canister 110 with no change.

When the canister 110 excessively leans to one direction of the inner surface of the trunk 2
due to the horizontal vibration or displacement, the sealing member 371 located at a side at which a
distance between the canister 110 and the trunk 2 is relatively increased has a danger of losing a
close contact force to resist the inflow of sea water. To prevent this, the sealing limiter 373 is
provided above the sealing member 371 and the fixing bracket 372 in the vicinity of the sealing
seat 382. Thereby, even if the canister 110 excessively leans to one direction, the sealing limiter

373 comes info contact with the sealing seat 382 to prevent the canister 110 from being excessively
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vibrated or displaced i the horizontal direction and simultaneously to prevent excessive
compression of the sealing member 371 located at one side of the canister 110. Thereby, it is
possible to reduce a danger of damaging the sealing member 371 and increase a service life of the
sealing member 371. As the sealing seat 382 is tapered, a contact surface of the sealing limiter 373
which comes into contact with the sealing seat 382 may be tapered. The contact surfaces of the
sealing limiter 373 and the sealing seat 382 are formed at the same inclination, and thereby are
increased in area. Thus, it is possible to relieve an impact which the sealing limiter 373 applies to
the sealing seat 382 while coming into contact with the sealing seat 382. |

The support protrusion 374 formed to protrude outward from the canister to support the
lower surface of the sealing member 371 may be p10v;ded at the lower end of the outer surface of
the canister. The upper and lateral surfaces of the sealmg, member 371 are fixed and supported by
the fixture 372b of the fixing bracket 372, and the lower surface of the sealing member 371 is fized
and supported by the support protrusion 374. Meanwhile, when the canister 110 is to be
completely decoupled from the trunk 2 for the maintenance of the canister 110, the support
protrusion 374 may collide with the surrounding members such as the lift units 140 or the guide
units guiding upward/downward movement of the canister 110 because the support protrusion 374
is formed to protrude outward from the outer surface of the canister 110. To reduce this possibility
and increase efficiency of work, the support protrusion 374 may be removably formed on the outer
surface of the canister 110.

A plurality of reinforced plates 390 and 391 may be provided on an inner surface of the
canister 110 which corresponds to positions at which the fixing bracket 372 and the sealing limiter
373 are installed. Since the canister 110 is a giant structure, even if slight vibration or displacement
occurs in the horizontal direction, a great impact may occur at the canister 110 or the arrangement
provided inside the canister 110. Therefore, to prevent the outer surface of the canister 110 from

being deformed under this impact and secure a bearing force, the plurality of reinforced plates 390
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and 391 may be provided on the inner surface of the canister 110 which corresponds to the

- positions at which the fixing bracket 372 and the sealing limiter 373 are installed. One ends of the

reinforced plates 390 and 391 are in contact with the inner surface of the canister 110, and the other
ends ave supported by a partition (not shown) inside the canister 110. Therefore, with respect to
stress occurring when the sealing member 371 is compressed or when the sealing limiter 373
comes into contact with the sealing seat 382, the bearing force for the outer surface of the canister
110 can be secured, and the deformation of the canister 110 can be prevented.

A plurality of reinforced plates 392 may be provided on a rear surface of the sealing seat
382 which corresponds to & position at which the sealing seat 382 is brought into contact with the
sealing limiter 373. When the sealing seat 382 is brought into contact with the sealing limiter 373
by horizontal vibration or displacement, a great impact may be applied to the sealing seat 382. In
this case, to prevent damage to the sealing seat 382, there is a need to secure a bearing force of the
sealing seat 382. Therefore, the plurality of reinforced plates 392, one ends of which are supported
on the rear surface of the sealing seat 382 which corresponds to a height at which the sealing seat
382 is brouglt into contact with the sealing Himiter 373 and the other ends of which are supported
on the inner surface of the trunk 2 may be formed.

When the sealing member is disposed on the lower surface of the canister as in a typical
canister type thruster, a degree of compression of the sealing member canuot be adjusted, a
possibility of the sealing member leaving the canister is high, and it is very difficult to realize a
stable waterproof structure because the canister should be accurately maintained at a level when
placed on the canister seat. However, in {he canister type thruster 300 according to the third
embodiment of the present invention, the sealing device 370 is provided on the lower end of the
outer surface of the canister 110, and the canister seat 380 is provided with the tapered sealing seat
382. Thereby, the waterproof structure based on the sealing member 371 can be easily formed

with respect to the vertical and horizontal vibrations of the camister 110, Further, the sealing limiter
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373 is provided to prevent the excessive compression of the sealing member 371. Thereby, it is
possible to prevent the damage to the sealing limifer 373 and increase the service life of the sealing
member 371, and to prevent excessive vibration of the canister 110. The fixing bracket 372 fixing
the sealing member 371 as well as the support protrusion 374 is removably provided. Thus, when
the canister 110 is to be completely decoupled from the trunk 2 or when the sealing device 370 is
to be disassembled by a need for another task, the sealing device 370 can be easily decoupled and
installed again, and thus the efficiency of work can be increased. In addition, the reinforced plates
390 and 391 are provided on the inner surface of the canister 110, and the reinforced plates 392 are
provided on the rear surface of the sealing seat 382. Thereby, the stable waterproof structure can
be formed under reliable conditions.

FIGS. 21 to 30 are views illustrating a canister type thruster 400 according to a fourth
embodiment of the present invention. FIG. 21 is a sectional view illustrating a state in which the
canister type thruster 400 according to the fourth embodiment of the present invention is mounted
in ahull, and FIG. 22 is a perspective view illustrating the canister type thruster 400 according to
the fourth embodiment of the present invention.

Unless otherwise indicated or described by separate numerals or symbols, components of
the canister type thruster 400 according to the fourth embodiment of the present invention are
substantially the same as those of the canister type thruster 100 according to the first embodiment
of the present invention, and so duplicate description thereof will be omitted,

Referring to FIGS. 21 and 22, a hull 1 of a ship (or a floating structure) is provided with a
trunk 2 passing through it in an upward/downward direction. The canister type thruster 400
according to the fourth embodinent of the present invention includes a canister 410 that is liftably
installed in the trunk 2, a propellant head 130 that is installed at a lowet portion of the canister 410,
at least one lift unit 140 that moves the canister 410 up and down, at least one guide module (not

shown) that guides upward/downward movement of the canister 410, a sealing device 460 that
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forms a waterproof structure between the canister 410 and a canister seat 410b on which the
canister 410 is placed, and resfraints 450 that restrain the canister 410 in the trunk 2 without
arbitrary movement.

A lower end of an inner surface of the trunk 2 may be provided with the canister seat 410b
on which the canister 410 can be placed. The sealing device 460 to be described below is provided
between the canister seat 410b and the canister 410, and can form the waterproof structure between
the canister seat 410b and the canister 410,

As llustrated in FIGS. 21 and 22, when being in an operation mode, the canister type
thruster 400 may include the sealing device 460 forming the waterproof strucfure between the
canister seat 410b and the canister 410. The sealing device 460 may include a sealing member 471
that is formed of an elastically deformable member to form the waterproof structure at an edge of a
lower surface of the canister 410, and a fixing member that fixedly supports the sealing member
471 to prevent the sealing member 471 from being separated from the lower surface of the canister
410. A skirt 4102 coming into contact with the canister seat 410b is provided around the lower end
of the canister 410, and the sealing member 471 is {ixedly supported inside the skirt 410a by the
fixing member. Thereby, the waterproof structure can be formed between the canister 410 and the
canister seat 410b.

As illustrated in FIGS, 23 to 25, the canister type thruster 400 is provided with the pharality
of restraints 450 that can restrain the canister 410 without arbitrary movement in a state in which a
mode thereof is converted into an operation mode, a movement mode, or a maintenance mode.

Each of the restraints 450 may include a locked rod 452 that horizontally protrudes
outward from the canister 410 fo be locked, and a locking member 453 that is provided at a
position corresponding to that of the locked rod 452 such that the locked rod 452 can be fitted and
locked. The plurality of locking members 453 may be provided at the respective positions

corresponding to the plurality of locked rods 452 such that the locked rods 452 can be locked in the

35



10

15

state in which the mode of the canister type thruster 400 is converted into {he operation mode, the
movement mode, or the maintenance mode.

The plurality of locking members 453 may include a first locking member 454 having a
Tocking recess 454a into which the locked rod 452 is fitted when the canister type thruster 400 is in
the operationt mode in which it is located below the hull 1, and a second locking member 455 on
which the locked rod 452 is put when the canister type thruster 400 is in the movement mode in
which it is pulled up into the trunk 2 to reduce resistance when the hull | moves or when the
canister type thruster 400 is in the maintenance mode in which it is pulled up to a height of the
maintenance space 6.

FIG. 26 is a view illustrating the first locking member 454 according to the fowrth
embodiment of the present invention wherein FIG. 26(a) is a perspective view and FIG, 26(b} isa
sectional view. Referring to FIG. 26, the first locking member 454 may have an open lower
surface such that an upper surface of the locking recess 454a is provided as an inclined plane so as
to be inclined downward with the approach to the mmer surface of the trunk 2. That is, the locking
recess 454a has a triangular cross section, and a central axis thereof may be directed to a lower
portion of the Il 1 with the approach to the inmer surface of the trunk 2.

FIG. 26(c) is a perspective view illustrating a state in which support ribs 456 are provided
on an upper surface of the first locking member 454. Since the lower surface of the locking recess
454a is inclined downward with the approach to the inner surface of the trunk 2, as a length by
which the locked rod 452 is fitted into the locking recess 454a increases, the first Jocking member
454 is subjected to greater stress to an upper side of the hull 1. Therefore, to secure a bearing force
of the first locking member 454 under this stress, the support ribs 456 may be provided between
the upper surface of the first locking member 454 and the inner surface of the trunk 2.

FIG. 27 is a view illustrating the locked rod 452 that horizontally protrudes outward from

the canister 410 wherein FIG. 27(a) is a perspective view and FIG. 27(b) is a sectional view.
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Referring to FIG. 27, the locked rod 452 may be provided to have an inclined plane in
correspondence to the shape of the locking recess 454a of the first locking member 454 such that
an upper surface of the Jocked rod 452 is inclined upward with the approach to the outer surface of
the canister 410. That is, since the upper surface of the locked rod 452 is inclined downward with
the approach to the inner surface of the tumk 2, as a length by which the locked rod 452 is fitted
into the locking recess 454a increases, the canister 410 in which the locked rod 452 is installed is
subjected to a strong force in a downward direction of the hull 1, and the trunk 2 on which the first
Tocking member 454 is installed is subjected to a strong force in an upward direction of the hull 1.
Thereby, the canister 410 can be stably restrained in the trunk 2. A driver 45} implemented as a
motor or a hydraulic cylinder to generate power by which the locked rod 452 is forced to protrude
outward from the canister 410 may be instalied in the canister 410.

Asg illustrated 10 FIGS. 26 and 27, the first Jocking member 454 is provided to have the
open lower surface. Thereby, when the locked rod 452 is fitted into the Jocking recess 454a of the
first locking member 454, the opposite lateral faces of the locking recess 454a are restrained in
contact with the Tocked rod 452, and thus the canister 410 can be fiee from vertical vibration as
well as horizontal vibration and rotation in the trunk 2. That is, the locked rod 452 comes into
contact with the lower surface of the locking recess 454a and the movement thereof is restrained,
and thereby the vertical vibration of the canister 410 can be prevented. Simultaneousty, the locked
rod 452 comes into contact with the opposite lateral surfaces of the locking recess 454a and the
movement thereof is restrained, and thereby the horizontal vibration and rotation of the canister
410 can be prevented.

FIG. 28(a) is a perspective view illustrating the second locking member 455 which the
locked rod 452 approaches when the canister 410 is in the operation or maintenance mode. FIG.
28(b) is a perspective view illustrating a state in which the locked rod 452 is placed on the second

locking member 455. Referring to FIG. 28, the second locking member 455 may be provided at a
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position at which the locked rod 452 moves to be locked when the canister type thruster 400 is in
the movement mode in which the canister 410 moves upward for the moving of the hull | or when
the canister type thruster 400 is in the maintenance mode. The second locking member 455 is
formed to horizontally protrude from the inner surface of the trunk 2, and is provided such that the
locked rod 452 is put on the upper surface thereof. Therefore, the upper surface of the second
locking member 455 may be flatly provided in a horizontal direction, and in comrespondence to
this, a lower surface of the locked rod 452 may be flatly provided in a horizontal direction. The
Jocked tod 452 is fitted into the locking recess 454a of the first locking member 454 in the
operation mode, and is put on the upper surface of the second locking member 455 in the
movement mode, and thereby the canister 410 can be supported in the trunk 2. The support ribs
456 may be additionally instatled between the lower surface of the second locking member 455
and the inner surface of the trunk 2 to secure a bearing force of the second locking member 455.
Unlike a conventional configuration in which the locked rod is completely fitted into the insertion
recess of the inner surface of the trunk, the locked rod 452 is pat on the second Jocking member
455 1o be able to support the canister 410. Thus, a structure is simplified, and the degree of
difficulty of work and the work time can be remarkably reduced when the position of the second
locking member 455 is selected on {he inner surface of the trunk, which produces an effect of
improving productivity. In the present embodiment, the case in which the second locking member
455 is provided at the height at which the Jocked rod 452 protrudes in the movement and
maintenance modes has been described.  However, according to a need for work, the second
locking member 455 is additionally installed on the nner surface of the trunk 2 or is installed only
in the case of any one of the movement and maintenance modes so as to be able to restrain the
canister 410.

FIG. 29 is an enlarged sectional view illustrating a portion B of FIG. 23 wherein FIGS.

29(a) to 29(c) llustrate a relation between how much the locked rod is fitted inio the locking recess
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4543 of the first Jocking member 454 and how much the sealing member 471 of the sealing device
460 is compressed. As illustrated in FIG. 29(a), when the canister type thruster 400 is in the
operation mode, the locked rod 452 begins to enter the locking recess 454a of the first locking
member 454 from the outer surface of the canister 410 in order to restrain the canister 410 in the
trunk 2. Simultaneously, the sealing member 471 on the lower surface of the canister 410 begins
to be pressed against the canister seat 410b while being in contact with the canister seat 410b.

When an close contact force of the sealing member 471 is deficient in forming the
waterproof structure or when a part of the sealing member 471 is wom by repetitive use, as
iltustrated in FI1G. 29(b), the locked rod 452 is forced to additionally protrude from the canister 410,
and a length by which the locked rod 452 is fitted into the locking recess 454a of the first locking
member 454 can be increased. An upper surface of the locking recess 454a and an upper surface
of the locked rod 452 coming into contact with it are provided as inclined plages so as to be
inclined downward toward the inner surface of the trunk 2. For this reason, as the length by which
the locked rod 452 is fitied into the locking recess 454a increases, the canister 410 is pressed
toward the lower side of the hull 1. Thereby, an interval between the canister 410 and the canister
seat 410b is gradually reduced, and the sealing member 471 is further compressed in contact with
the canister seat 410b to be able to increase the close contact force. Since only the lower surface of
the locking recess 454a of the first locking member 454 is open, the canister 410 can be stably
fixed in the trunk 2 in the vertical ditection as well as in the horizontal direction.

FIG. 29(c) illustrates a state in which the locked rod 452 is completely fitted into the
locking recess 454a of the first locking member 454, and particularly in which the close contact
force between the sealing member 471 and the canister seat 410b is maximized.

When a locking pin having, for instance, a circular sectional shape as in the restraint of the
typical canister type thruster is configured to be fitted into a coupler provided for the inner surface

of the trunk, the canister can be supported in the trunk only when the locking pin is completely
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fitted into the coupler. However, this configuration can prevent the vertical fluctuation (heaving)
of the canister, but it is vulnerable to the horizontal vibration or rotation of the canister. That is,
since this configuration is vulnerable to the vibration of the canister in the same direction as a
direction in which the locking pin protrudes, the locking pin and the coupler should be installed at
numerous positions of the canister and the trunk, which is troublesome. Further, the restraint of the
typical canister type thruster has a problem in that, since the positions of the locking pin and the
coupler are accurately matched with each other and an entry angle of the locking pin and a central
axis of the coupler are also accurately matched with each other, excessive precision is required for
installing work, which reduces the efficiency of work. In addition, since the degree of compression
of the sealing member provided at the lower portion of the canister cannot be adjusted, the sealing
member is excessively compressed more ﬂian needed, and &1@ service life of the sealing mermber is
reduced. When only a part of the sealing member is worn, there is no method of increasing the
close contact force of the sealing member. Thus, the sealing member should be replaced with a
new one, which generates a problem in which maintenance expenses and time are increased.

In contrast, in the canister type thruster 400 according to the fourth embodiment of the
Ppresent invention, the lower surface of the locking recess 454a of the first locking member 454 into
which. the locked rod of the restraint 450 is fitted is open, and the locked rod 452 is put on the
upper surface of the second locking member 455 to restrain the canister 410. Thus, the structure of
the restraint is simplified, and precise position selecting work is not required in the process of
installing the locking member 453. As a result, the efficiency of work can be increased, and the
productivity can be tmproved.

Further, the lower surface of the first locking member 454 is open, and the upper surface
of the locking recess 454a of the first locking member 454 and the upper surface of the locked rod
452 are provided as the inclined planes to be inclined downward with the approach to the inner

surface of the trunk 2. When entering the locking recess 454a, the locked rod 452 comes into
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contact with the upper surfaces of the locking recess 454a, and its movement is restrained.
Thereby, it is possible to effectively prevent the vertical vibration and the horizontal vibration and
rotation of the canister 410 and to stably restrain the canister 410 in the trank 2.

In addition, as the upper surface of the locking recess 454a of the first locking member 454
and the upper surface of the locked rod 452 are provided as the inclined planes to be inclined
downward with the approach to the inner surface of the trunk 2, the degree of compression of the
sealing member 471 provided at the Jower portion of the canister 410 can be adjusted according to
the length by which the locked rod 452 enters the locking recess 454a, Thus, it is possible to
increase the service life of the sealing member 471 and stably and effectively form the waterproof
structure between the canister 410 and the canister seat 410b.

FIG. 30 illustrates a modification of the restraint included in the canister type thruster
according to the fourth embodiment of the present invention, and particularly is a perspective view
illustrating a restraint of a canister type thruster according to another embodiment. Referring to
FIG. 30(a), a first locking member 464 may have an open lower surface, and an upper surface of a
locking recess 464a may be provided as an inclined plane so as to be inclined downward with the
approach to the inner surface of the trunk 2. The locking recess 464a may be formed to have a
guadrilateral sectional shape. Since the upper surface and lateral surfaces of the locking recess
464a are provided perpendicular to each other, it is possible to more efficiently restrain the canister
410 in a horizontal direction when a locked rod 462 is fitted into the locking recess 464a.

Referring to FIG. 30(b), the locked rod 462 fitted into the locking recess 464a may be
formed to have a quadrilateral sectional shape in correspondence to the shape of the locking recess
464a such that an upper surface thereof is inclined downward with the approach to the inner
surface of the trunk 2. Thus, the degree of compression of the sealing member 471 at the lower
portion of the canister 410 can be adjusted according to the length by which the locked rod 462 is

fitted into the locking recess 464a of the first locking member 464. A lower surface of the locked
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rod 462 may be provided flat.

FIGS. 31 to 36 are views iltustrating a method of installing the canister type thruster
according to the embodiment of the present invention. -

Unless otherwise indicated or described by separate mumerals or symbols, components of
the canister type thruster in the method of installing the canister type thruster according to the
embodiment of the present invention are substantially the same as those of the canister type
thruster 100 according fo the first embodiment of the present invention, and so duplicate
description thereof will be omitted.

FIG. 31 is a perspective view illustrating a guide module used in the method of installing
the canister type thruster according to the erabodiment of the present invention, and FIG. 32 is a
front view of FIG. 31. Further, FIGS. 33 to 36 are views illustrating processes of installing the
canister type thruster according to the embodiment of the present invention.

The guide module used in the method of installing the canister type thruster according to
the embodiment of the present invention may include an upper guide unit 560 and lower guide unit
560 that are respectively installed at upper and lower sides of the inner surface of the trunk 2 of the
hull {. Each of the upper and Jower guide units 560 supports the rack 141 to be able to guide the
upward/downward movement of the canister 110.

Hereinafler, a state in which only the upper and lower guide units 560 are installed will be
suggested as an example. However, a guide unit 560 additionally installed on a lift track of the
rack 141 of the guide device may be further provided, and the number of guide units is pot limited.

As ilustrated in FIGS. 31 and 32, the lower guide unit 560 includes a support bracket 561
that is fixed to the inner surface of the frunk 2, two toothed-part guides 562 that are symmetrically
provided at opposite sides of the support bracket 561 and are in contact with toothed parts 141b at
opposite sides of the rack 141, and a latexal guide 563 that is provided for the support bracket 561

between the two toothed-part guides 562 so as to come into contact with a lateral surface (a flat
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surface fiee of the toothed part) of the rack 141 to guide the upward/downward movement of the
rack 14 1. The lower guide unit 560 maintains a C shape in which the two toothed-part guides 562
and the Jateral guide 563 surround the rack 141, and thereby it can support the rack 141 without
arbitrary movement.

The support bracket 561 constituting frames of the two toothed-part gnides 562 and the
Jateral puide 563 may be manufactured by welding a plurality of metal plates. The support bracket
561 may be fixed to the inner surface of the trunk 2 by welding.

The two toothed-part guides 562 and the lateral guide 563 respectively include sliding
pads 562a and 563a that come into contact with the rack 141 to guide upward/downward
movement of the rack 141, Each of the sliding pads 562a and 5632 may be mounted on inner
surfaces of the toothed-part guides 562 and the lateral guide 563 s0 as to be able to be coupled or
decoupled by bolting, and thereby can be replaced in the event of wear or damage. Further, at least
one thickness adjusting plate 562b and at least one thickness adjusting plate 563b may be
interposed between an entry guide 562¢ and the si@ding pad 562a of the toothed-part guide 562 and
between an entry guide 563¢ and the sliding pad 56321‘ of the lateral guide 563 in order to adjust a
gap between the sliding pad 562a and the rack 141 and a gap between the shiding pad 563a and the
rack 141 when installed.

The entry guides 562¢ of the toothed-part guides 562 and the entry guide 563c of the
lateral guide 563 maintain an inclination with respect to the lifting direction of the rack 141 such
that the rack 14} can be smoothly guided to a space defined thereby, and upper and lower ends of
the sliding pads 5622 and 563a may also be formed with inclination guide faces 562d and 563d
that maintain an inclination with respect to the lifling direction of the rack 141.

The sliding pads 562a and 563a may be formed of a non-metallic material baving weaker
rigidity than the rack 141 so as to be able {o protect the toothed parts 141b of the rack 141 as well

as guide smooth sfiding movement of the toothed parts 141b, and preferably is a synthetic resin
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material having low frictional resistance, high wear resistance, and high impact resistance.

The upper guide wnit 560 may be provided substantially in the same form as the lower
guide unit 560. However, in consideration of the fact that the rack 141 is separated from and
reenters the upper or lower guide unit 560 when the canister 110 moves up or down, the entry
guides 562¢ and 563¢ guiding the entering of the rack 141 with an inclination may be disposed in
opposite directions.

A spaced distance between the upper guide unit 560 apd the lower guide unit 560 may be
provided shorter than the full length of the rack 141. This is intended fo realize the stable
upward/downward movement of the rack 141 by causing the rack 141 to be liftably supported by
the upper guide unit 560 and the pinions 142 of the lift drive 143 or by the lower guide unit 560
and the pinions 142 of the lift drive 143, i.e. by maintaining at least fwo point supports.

When this canister type thruster 100 is first installed in the hull | or is decoupled from the
lwil 1 to fix a problem and then is again coupled to the hull 1, the canister 110 equipped with the
propellant head 130 is hoisted by a crane, and then is lowered to enter an upper opening of the
trunk 2.

At this time, the racks 141 of the opposite sides of the canister 110 are guided for entry by
the upper guide wnit 560, and then are engaged with the pinions 142 of the lift drives 143 located
below the racks so as to be stably supported. Afterwards, the canister 110 can be guided by
operations of the lift drives 143, and the descending racks 141 can be naturally guided into the
lower guide unit 560 so as to be stably supported.

Particularly, the present embodiment, since the upper guide unit 560 and the lower gnide
unit 560 are disposed on the same line as the rack 141 and guide the rack 141, the canister type
thruster of the present invention can be easily installed compared to typical canister type thrusters
in which the guide units and the lift units are disposed at different positions.

If the guide umits and the lift units are separately provided as in the typical canister type
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thrusters, accurate engagement of the rack and the pinion of the lift unit should also be considered
while maintaining accurate coupling of the guide unit in (he installing process, and thus it is very
difficuit to realize accurate installation while maintaining a coupling tolerance of each component.
This is because the giant structure such as the canister is not easily handled due to its size and
weight. The canister type thruster of the present embodiment can realize easier installation because
the upper guide unit 560 and the lower guide unit 560 are disposed on the same line as the rack 141
and guide the rack 141. In addition, since the canister type thruster of the present embodiment can
simplify, for instance, a conliguration in which a separate rail for guidance need not be installed on
the canister 110, it is possible to obtain effects of reducing manufactare cost and increasing
productivity.

Meanwhile, the aforementioned canister 110 should be accurately assembled with the
guide module, To this end, the guide module should be accurately installed at a preset position of
the inner surface of the trank 2. At this time, when the guide module is fixed at a preset position of
the inner surface of the trunk 2 by welding, there may cause an error between the preset position
{designed mstallation position) and an actually installed position due io welding deformation. For
example, the support bracket 561 constituting the frames of the two toothed-part guides 562 and
the lateral guide 563 can be {ixed to the inner surface of the trunk 2 by welding, At this time, due
to welding deformation, an error may occur between the preset position and the actually installed
position.

Further, when the welded guide module is separated and installed again for error
correction, the resultant work expenses are requited. Even if the guide module is instalied again,
deformation may occur again due to the welding, and thus the efficiency of installation is
considerably reduced.

Hereinafter, processes S401 to S431 of effectively installing the guide module based on

the forgoing while addressing the aforementioned problems will be described with reference to
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FIGS. 33 to 36.

As described above, the guide module may include the upper and lower guide units 560
installed at the upper and lower sides of the lift drive 143. Further, at least one guide unit may be
further installed between the upper guide unit 560 and the lower guide unit 560 as needed in
addition to the upper guide unit 560 and the lower guide wnit 560. For the convenience of
description, an example in which the upper guide unit 560 and the lower guide unit 560 are
installed in the trunk will be described, but the description will be mainly made based on the lower
guide unit 560,

Referring FIGS. 33 and 34, the guide units guiding the upward/downward movement of
the canister 110 equipped with the racks 141 are installed at preset positions of the inner surfaces of
the trunk blocks B of the hull or the floating structure which are manufactured in a plurality of
block units, and the trunk blocks B to B3 are assembled (S401 and S411). Here, the guide units
are disposed on the same line as each of the racks 141, and may be instalied in an equal form at
opposite sides of the trunk at which the 1ift units 140 are Jocated. Further, two or more guide units
may be installed on the inner surface of the trunk such that a spaced distance between the
uppermost guide unit (upper guide unit 560) installed in the first block B1 and the lowenmost guide
unit (lower guide unit 560) installed in the third block B3 is shorter than the full length of the rack
141. In another example, the guide unit may be installed on the second block B2.

Each of the guide units includes a support bracket 561, toothed-part guides 562, and a
lateral guide 563. The toothed-part and lateral gnides 562 and 563 may include entry guides 562¢
and 563c, thickness adjusting plates 562b and 563b, and sliding pads 562a and 563a, respectively.

As illustrated in FIG. 33, the support bracket 561 of the lower guide unit 560 is fixed {o the
imner surface of the trunk third block B3 by welding, and the entry guides 562¢ and 563¢
previously manufactured according to design dimensions are installed at a front portion and

opposite sides of the support bracket 561. The entry gnides 562¢ and 563¢ may be mounted by a
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welding method, a bolting method, or the like. The support bracket and the entry guides 562¢ of
the upper guide unit 560 (see FIG. 34) provided substantially in the same form as the lower guide
unit 560 are also instalied on the inner surface of the trunk block B1 like the lower guide umt 560.
The lower guide unit 560 and the upper guide unit 560 may be installed in different order or at the
same time.

As HHustrated in FIG, 34, the guide units are mounted, and then the trunk blocks B1 to B3
are sequentially assembled (coupled) by welding and fasters (bolts). Therefore, the upper guide
unit 560 is located in the upper first block B1, and the lower guide unit 560 is located in the lower
third block B3.

Next, referring to FIG. 35, positions at which the guide units are installed are measured
(S421). Atthis time, light can be applied to the position of each of the guide units, and information
on the position of each of the guide units can be extracted based on at least one of the time,
distance, and angle of reflected light. To this end, position meters 570 may be used, and a laser
beam, an infrared beam, etc. may be used. The position meters 570 may be installed in the
aforementioned installation spaces 3 or maintenance spaces 6. The position meters 570 may be
installed in meter installation spaces S that are separately provided at the opposite sides of the inner
surface of the trunk 2. The position meters 570 may apply light to positions (measurement points)
at which the support bracket 561 and the entry guides 562¢ and 563¢ of the guide unit are installed,
and extract information (e.g. X, Y, and Z coordinate values) on the position of the guide unit based
on at least one of the time, distance, and angle of reflected light. The position information of the
guide unit measured in this way is transmitted to a monitoring system connected to a network to
enable a worker to check the position at which the guide unit is installed.

Next, referring to FIG. 36, a thickness of the guide unit is adjusted to correct the installed
position of the guide unit based on an ervor value between the measured installed position of the

guide unit and the preset position (S431). FIG. 36 is a top view illustrating the guide unit, 2 more
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detailed form of which is referred along with FIGS. 31 and 32. Here, to correct the installed
posiiion of the guide unit, the thickness adjusting plates 562b and 563b are designed to have their
thicknesses based on the aforementioned error value in a state in which the support bracket 561
and the entry guides 562¢ and 563¢ of the guide unit are installed, and the thickness adjusting
plates 562b and 563b are manufactared. Here, the term “manufactured” can include a meaning of
processing the thickness adjusting plates 562b and 563b to as much as a necessary thickness in
order to correct the installed position of the guide unit. The thickness adjusting plates 562b and
563k are installed in the front of the entry guides 562¢ and 563¢, and the sliding pads 562a and
563a previously manufactured according to design dimensions are installed in the front of the
thickness adjusting plates 562b and 563b.

For example, in a state in which ti}e sﬁ;)}‘;c-)l“t bracket 561 and the entry guides 362¢ and
563c of the guide unit are installed, the installed position of the guide unit is measured. As a result,
when the guide unit is displaced from the preset position (design position} to the left by a distance
of “2 mm,” the error value between the preset position and the actually installed position has a
difference of “2 mwn.” Here, it is assumed that the left and right thickness adjusting plates 562b-1
and 562b-2 installed on the entry guides 562¢ that are disposed at the opposite sides of the support
bracket 561 first are each designed to have a thickness of “5 mm,” and the stiding pads 562a and
563a are each designed to have a thickness of “30 mm.”

To correct the nstalled position of the guide wnit based on the aforementioned exror value,
the left thickness adjusting plate 562b-1 is designed to change its thickness to “7 mm,”, and the
right thickness adjusting plate 562b-2 is designed to change its thickness to “3 mm.” The left and
right thickness adjusting plates 562b-1 and 562b-2 are manufactured according fo the changed
thicknesses. Afterwards, as illustrated m FIG. 36, the manufactured left and right thickness
adjusting plates 562b-1 and 562b-2 are installed in the front of the entry gu’gdes 562¢, and the
sliding pads 562a are installed in the front of the left and right thickness adjusting plates 562b-1
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and 562b-2. In the case of the thickness adjusting plate 563b installed on the entry guide 563¢
disposed at the front portion of the support bracket 561, a change in thickness is not required, and
thus the thickness adjusting plate 563b is manufactured according to original design dimensions
and s installed at the corresponding position. Thereby, the installed position of the guide unit can
be corrected by adjusting the thicknesses of the left and right thickness adjusting plates 562b-1 and
562b-2.

As another example, the toothed-part guides 562 and the lateral guide 563 may be made
up of only the entry guides 562c and 563c and the sliding pads 562a and 563a without the
thickness adjusting plates 562b and 563b. In this case, the entry guides 562¢ and 563c are
previously manufactured according to the design dimensions and are installed on the support
bracket 561, and in this state, the sliding pads 562a and 563a are designed and manufactured to
suitable thicknesses based on the aforementioned error value. As described above, for example,
when each of the guide units is displaced to the left by a distance of *“2 mm,” an error value
between the preset position and the actually installed position has a difference of “2 mm.” When
the sliding pads 5624 and 563a are each desigoed to have a thickness of “35 mam,” the left sliding
pads 562a-1 is designied to change its thickness to “37 mm,” and the right thickness adjusting
plates 562a-2 is designed to change its thickness to “33 mm.” The left and right sliding pads 562a-
1 and 562a-2 are manufactured according to the changed thicknesses and are installed in the front
of the entry guides 562¢. In this way, the installed position of the guide unit can be corrected by
adjusting the thicknesses of the left and right sliding pads 562a-1 and 562a-2. Since the sliding pad
563a installed on the entry guide 563¢ disposext at the fiont portion of the support bracket 561 need
not be changed in thickness, the sliding pad 563a is manufactured according to original design
dimensions and is installed at the corresponding position. The method of correcting the installed
position of the guide unit can be equally applied to the upper guide unit 560.

In processes S401 to S431 of FIGS. 33 to 36 above, before or afer the guide unit is
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installed, the pinions 142 engaged with the rack 141 and the 1ift drive 143 equipped with the drive
source driving the pinions 142 may be fixed to the stationary structure 4 in the installation space 3
formed in the ner swface of the trunk 2. Like the guide unit, the lift drive 143 may also be
subjected to measurement of an installed position to be able to correct the installed position based
on an error value by comparing a presef position and an actually installed position. As another
example, an installed position of the stationary structure 4 on which the 1ift drive 143 is installed is
measured to cause the stationary structure 4 {0 be accurately located at a designed position.
Thereby, only by installing the [ift drive 143 on the coresponding stationary structure 4, the lift
drive 143 can be accurately installed.

In the aforementioned embodiment, the example in which, to correct the installed position
of the guide unit, the thickness adjusting plates 562b and 563b are designed to change their
thickness based op the etror value in the state in which the support bracket 561 and the entry guides
562¢ and 563c of the guide unit are installed, and are manufacture and installed has been described,
but the present invention is not limited thereto. That is, in a state in which the thickness adjusting
plates 562b and 563b are previously manufactured according to design dimensions, the thickness
adjusting plates 562b and 563b may be processed to necessary thickness to correct the installed
position of the guide unit, and then may be installed.

Further, i a state in which the thickness adjusting plates 562b and 563b and the sliding
pads 562a and 563a are all installed, only the thickness adjusting plates 562b and 563b whose
thicknesses need to be adjusted to correct the installed position of the guide unit may be decoupled,
processed and installed again. This can be equally applied to the guide unit including the entry
guides 562¢ and 563¢ and the sliding pads 562a and 563a without the thickness adjusting plates
562b and 563b. Since the sliding pads 562a and 563a and the thickness adjusting plates 562b and
563b are mounted by the bolting method, even if they are decoupled, processed and instatled

again, this does not influence a change in the position of the guide unit.
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Further, when the thickness adjusting plates 562b and 563b are previously manufactured
to have various thicknesses, two or more of the thickness adjusting plates 562b and 563b may be
combined based on the aforementioned error value and be installed in the front of the entry guides
562¢ and 563c. Here, when two or more of the thickness adjusting plates 562b and 563b are
installed on the entry guides 562¢ and 563¢ along with the sliding pads 562a and 563a, the installed
position of the guide wnit may be corrected by adjusting the thicknesses in such a mamner that other
thickness adjusting plates are fiuther added to the installed thickness adjusting plates 562b and
563b or some of the installed thickness adjusting plates 562b and 563b are removed. In this case,
work such as separate processing or design change is not required, and the instalied position of the
guide unit can be more rapidly and efficiently corrected.

Processes S401 to S431 of FIGS. 33 to 36 may be performed in a pre-erection (PE) area.
A block B going through all necessary processes may be installed at the position to be installed in
the hull or the floating structure or be coupled with other blocks.

Although exemplary embodiments of the present invention have been desuribed for
illustrative purposes, those skilled in the art will appr;'::ciate: that various modifications, additions
and substitutions are possible, without departing from the scope and spirit of the invention as
disclosed in the accompanying claims. The scope of the present invention should be limited only

by the accompanying claims,
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[CLAIMS]
[Claim 1]
A canister type thruster mounted in a trunk of a ship, comprising
at least one guide module configured to guide upward/downward movement of a canister,
wherein the guide module includes:
a lower guide unit that is mounted at a Jower portion of the trunk facing a rack installed
on an outer surface of the canister in parallel with a lifting direction and guides the rack in a
downward direction of the trunk when the canister moves down;
an upper guide unit that is mounted at an upper portion of the trunk facing the rack and
guides the rack in an upward direction of the trunk when the canister moves up; and
a lift unit that is located opposite to the rack between the lower and upper guide units
and moves the rack in the upward or downward direction,
wherein each of the lower and upper guide units includes:
a guide bracket that is mounted on the trunk;
a lateral guide pad that is provided for the guide bracket to face a lateral portion of the rack;

and

toothed-part guide pads that are provided for the guide bracket in pair so as to face toothed
parts of the rack.

[Claim 2]

The canister type thruster according to claim 1, wherein the Iift unit includes:

a lift guide pad that is located opposite to a lateral portion of the rack; and

pinions that are located opposite to toothed parts of the rack and are engaged with the
toothed parts of the rack.
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[Claim 3}

The canister type thruster according to claim 1, wherein the rack is guided by the lower
and upper guide units when the canister moves down, and is guided by the upper and lower guide
units when the canister moves up.

[Claim 4]

"The canister type thruster according to claim 1, wherein 2 maximum distance (A) between
the upper guide unit and the lower guide unit is at least shorter than a maximum length (B) of the
rack.

[Claim 5]

The canister type thruster according to claim 1, further comprising an intermediate guide

unit that is disposed on the same line between the lift unit and the lower guide unit.
[Claim 6]

The canister type thruster according to claim 1, wherein the guide bracket includes:

support frames that are fixed to an inner surface of the trunk;

a front frame which is mounted on the support frames to face the lateral portion of the rack
and to which the lateral guide pad is attached; and

lateral frames which vertically protrude from opposite sides of the support frames so as to
face the toothed parts of the rack in pair and to which the toothed-part guide pads are attached.

[Claim 7]

The canister type thruster according to claim 1, wherein upper and lower portions of the
lateral guide pad and the toothed-part guide pads include tapered surfaces that guide initial entry of
the rack.

[Claim 8}
The canister type thruster according to claim 6, wherein a leveling pad for adjusting a

minute folerance is selectively interposed between the lateral guide pad and the front frame or
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between each of the toothed-part guide pads and each of the lateral frames.
[Claim 9]

The canister type thruster according to claim 7, wherein each of the tapered surfaces
includes a first tapered surface that is obliquely formed at an entry which the rack enters, and a
second tapered surface that is obliquely formed to extend from the first tapered surface so as to
have a smaller gradient than the first tapered surface.

[Claim 10]

A canister type thruster mounted in a trunk of a ship, comprising

at least one guide module configured to guide upward/downward movement of a canister,

wherein the guide module includes:

a guide unit that is mstalled on an inner surface of the trunk to support a rack installed
on an outer surface of the canister in parallel with a lifting direction and to guide
upward/downward movement of the canister;

sliding pads that relieve an impact or a friction applied to the guide unit; and

support steps that are provided between the guide unit and the sliding pad to support the
sliding pads.

{Claim 11]

The canister type thruster according to claim 10, wherein the guide unit includes:

a guide bracket that is fixed to the inner surface of the trunk;

toothed-part guides that are provided for the guide bracket and come into contact with
toothed parts of the rack to guide upward/downward movement of the rack; and

a lateral guide that is provided for the guide bracket and comes into contact with a lateral
portion of the rack to guide the upward/downward movement of the rack.

[Claim 12]
The canister type thruster according to claim 11, wherein:
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the rack has the toothed parts symmetrically formed at opposite sides thereof in a width
direction thereof, and

the toothed-part guides are symmetricalty formed at opposite sides of the support bracket
so as to guide the toothed parts of the rack.

[Claim 13}

The canister type thruster according to claim 11 or 12, wherein the sliding pads are
provided at portions at which the toothed-part guides and the lateral guide come into contact with
the rack to guide the upward/downward movement of the rack so as to be able to be decoupled and
coupled.

[Claim 14]

The canister type thruster according to claim 13, wherein the support steps are provided in
the front of each of the toothed-part guides or the lateral guide so as to protrude from each of the
toothed-part guides or the lateral guide to support the shiding pad.
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