FLOOR DEVICE CAPABLE OF UP-DOWN MOVEMENT FOR VESSELS CROSS-REFERENCE(S)
TO RELATED APPLICATION This application claims priority of Korean Utility Model Application
No. 20-2010- 50010048, filed on September 29, 2010, in the Korean Intellectual Property Office, which
is hereby incorporated by reference in its entirety. BACKGROUND OF THE INVENTION 10Field of the
Invention The present invention relates to a movable floor apparatus for a ship, and more
particularly, to a floor apparatus for a ship, which is installed to be vertically movable with a vertical

movement of a tiMUSIORCHESIRC WithAPA Be@FtURpg W RUN GSRegeriptigroat he Ratated At A

ship is equipped with a thruster assembly for implementation of propulsion and position control. Such a
thruster assembly is widely used in a ship which frequently moves its position, like a drill ship. In

particular, a drill ship Isﬁﬁ%ﬁﬂﬁ%%ﬁﬁﬁgrPBwﬂ ﬂ%gﬂ;ﬁ%}ﬁjl%%naking the ship

maintained stably at a pre mine on the Sea, and to make a voyage with its own

power. A thrusteTRESgFRd i 6AIHN QRSO SKIRMS U USed &&EASRNtAl6F MNBMEnt d00-
implementation of main propulsion and self position control. For example, three thruster assemblies

are installedliH84So i edenctapigribenry, 28d thie dxthkusrandssdineiies RiepmttdNEirim whitbrn side

thereof. The eSéi)ective 25 thr ster semblies are tt%re vided with 360-degree-rotatable propellers.
e

Therefore,lfqhee POSter aesem Iyycléenef)er%%dg B(S)tehn %ropulsion and the position control to cause the

ship to be propelled, reversely propelled or rotated.

BACKGROUND OF THE INVENTION

10 Field of the Invention
The present invention relates to a movable floor apparatus for a ship, and more
particularly, to a floor apparatus for a ship, which is installed to be vertically movable

with a vertical movement of a thruster canister within a vertical trunk of a hull.

15 Description of the Related Art
A ship is equipped with a thruster assembly for implementation of propuision and
position control. Such a thruster assembly is widely used in a ship which frequenily
moves its position, like a drill ship.
In particular, a drill ship is configured to have a self position control function of
20 making the ship maintained stably at a predetermined drilling site on the sea, and to
make a vovage with its own pc-»wer. A thruster assembly, one of propulsion systems, is
used as essential equipment for implementation of main propulsion and self position
control. For example, three thruster assemblies are installed in a bow side of a drill
ship, and three thruster assemblies are installed in a stern side thereof. The respective
25  thruster assemblies are provided with 360-degree-rotatable propellers. Therefore, the
thruster assembly can provide both the propulsion and the position control to cause the
ship to be propelled, reversely propelled or rotated.

A thruster assembly may include an underwater unit with a propeller, and a



A thruster assembly may include an underwater unit with a propeller, and a thruster canister installed
on the underwater unit. A driving motor for driving the propeller, a hydraulic system, a lubricating
device, and so on, are installed in the thruster canister. The thruster canister is installed to be vertically
movable within a vertical trunk of 5 a hull. When the thruster assembly is repaired or maintained or the
ship passes through shallow water, such as a canal, the thruster canister is lifted up within the vertical
trunk of the hull.  Meanwhile, an arctic drill ship used in arctic regions is configured such that various
loading an¢hHneading Kaeratiansdae cawiedautwithindhe halldaarerioayaid 1Biouwerking under
arctic environments. To this end, a landing floor on which side-dish containers or the like can be
landed is reeiEdgrabdvemidiyarstan tuhlTc s e thrnsier aasernbngtidipkialibe tiFats, below a
main deckgntlh%rhull. In particular, it is necessary to configure the landing floor which can avoid
interferencé wﬁh a thruster canister which vertically moves within the vertical trunk and can facilitate

the loading 15anthnigadingeperationsswitbinttiechtdhi SdUMMARYIOF thitb: INENTHON: of AN
aspect of the present invention is directed to a floor apparatus for a ship, which can facilitate the

landing of & ewttaiYéheitihmtbradieiassrahlis forPhatodertisziinsibos DOHIP Paswedbiegd to an
embodiment of the present invention i}oo apparatus {or a ship, which s installed. within_a vertical
e of m P o S e TG IR e
wherein thefflaemfsame interlocks with a thruster canister which is installed to be vertically movable

within the vertical trunk, 25such that the floor frame is vertically moved with the thruster canister within
at least a Meanwhile, an arctic drill ship used in arctic regions is configured such that

various loading and unloading operations are carried out within the hull in order to avoid
10 outworking under arctic environments. To this end, a landing floor on which side-dish
containers or the like can be landed is required above the vertical-trunk in which the
thruster assembly is installed, that is, below a main deck of the hull. - In particular, it is
necessary to configure the landing floor which can aveid interference with a thi‘uste{
canister which vertically moves within the vertical trunk and can facilitate the loading

15 and unloading operations within the hull

SUMMARY OF THE INVENTION
An aspect of the present invention is directed to a floor apparatus for a ship, which
can facilitate the landing of a container within a trunk which is formed vertically inside a
20 hull
According to an embodiment of the present invention, a floor apparatus for a ship,
which is installed within a vertical trunk of a hull, includes: a floor frame installed to be
vertically movable within the vertical trank, wherein the floor frame interlocks with a
thruster canister which is installed to be vertically movable within the vertical trunk,
25 such that the floor frame is vertically moved with the thruster canister within at leasf a
predetermined section.
The ship may be an arctic drill ship, the floor frame ma be installed in an upper

space of the vertical trunk which is adjacent to the bottom of a main deck of a hull, and a



predetermined section. The ship may be an arctic drill ship, the floor frame ma be installed in an
upper space of the vertical trunk which is adjacent to the bottom of a main deck of a hull, and a
landing of a container may be carried out on the floor flume, whereby a loading and unloading of a
cargo contained in the container is carried out within the hull. The floor apparatus may further
include at least one pair of guide frames installed on a sidewall of the vertical trunk to guide the floor
frame. 5The floor apparatus may further include at least one pair of support frames provided under the

guide frampsdensupperédhaiiepnirame anditastietdhaltowowasdmoveresnoh thadiaer frame, and
the support frames may be installed on a sidewall of the vertical trunk. The floor frame may have a

smaller aregpasingaf @fCﬂYQQGBDé@E@%fIIﬁ}éﬁtﬁ@ﬁéﬁﬁiﬁc%f@rowmbytb%@ﬂker's access to the
thruster canlsterﬁlnﬁt dlsturbe The flgor arqgg?tge E@t@/ %thher ng}cl le.0r more Ll#déi' posts
which are install on'the t‘ﬁrggflrr canlsﬁ}ér and are cont Bie Wi f’heqbcﬁ?o & oot irame. The

floor appargiussivay furétendnetdaian.epenabledatchdpstaded.in the floor
5 The floor apparatus may further include at least one pair of support frames
provided under the guide frames to support the floor frame and restrict the downward
movement of the floor frame, and the support frames may be installed on a sidewall of
the vertical trunk.
The floor frame may have a smaller area than that of the top area of the thruster
10 canister, whereby a worker’s access to the thruster canister is not disturbed.
The floor apparatus may further include one or more guide posts which are install
on the thruster canister and are contactable with the bottom of the floor frame.
The floor apparatus may further include an openable hatch installed in the floor
frame.
15
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a configuration diagram of a floor apparatus for a ship according to an
embodiment of the present invention.
FIG. 2 1s an enlarged view of a portion indicated by an arrow A of FIG. 1.
20 FIG. 3 is a view illustrating a state in which the floor apparatus for the ship
according to the embodiment of the present invention is moved upwardly by a thruster
canister.

F1G. 4 is a plan view looked in a direction of an arrow B of FIG. 2.

25 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Exemplary embodiments of the present invention will be described below in detail
with reference to the accompanying drawings. Throughout the disclosure, like

reference numerals refer to like parts throughout the drawings and embodiments of the



frame. 15 BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a configuration diagram of a floor
apparatus for a ship according to an embodiment of the present invention. FIG. 2 is an enlarged view
of a portion indicated by an arrow A of FIG. 1. 20 FIG 3 is a view illustrating a state in which the floor
apparatus for the ship according to the embodiment of the present invention is moved upwardly by a
thruster canister. FIG. 4 is a plan view looked in a direction of an arrow B of FIG. 2. 25DETAILED
DESCRIPTION OF EXEMPLARY EMBODIMENTS Exemplary embodiments of the present
invention witkhedaseniies below in detail with reference to the accompanying drawings. Throughout
the disclosure, like reference numerals refer to like parts throughout the drawings and embodiments of

the present invédfion.l o gidigstiate a insiraremfisdoappaiataeciodiasipnceobdifigeniaed
embodimeqt of the presentivention, Ag llusiaisiin FIG Lop plusii. of tiustan assgpblies 30 are
installed in'a BOW and & stem of a ship, Tor example, a 8rﬂ} s]fnp. The thruster 2888m ly
installed in a bow and a stern of a ship, for example, a drill ship. The thruster assembly
5 30 includes an underwater unit 32 with a propelier 31, and a thruster canister 33 installed
on the underwater unit 32. A driving motor for driving the propeller 31, a hydraulic
system, a lubricating device, and so on, are instaﬂéd in the thruster canister 33.
At the bow and stern sides inside the ship, a watertight vertical trunk 35 is
vertically formed, and an opening is formed at the bottom of the vertical trunk 35. The

10 underwater unit 32 of the thruster assembly 30 is exposed to the lower portion of the
ship through the opening of the vertical trunk 35, and the thruster canister 33 is installed
to be vertically movable within the vertical trunk 35.  When the thruster assembly 30 is
repaired or maintained or the ship passes through shallow water, such as a canal, the
thruster canister 33 and the underwater unit 32 are moved 'upwardly and lifted up within

15  the vertical trunk 35. The vertical movement of the thruster canister 33 may be
implemented by a driving mechanism, such as a rack and pinion, which is installed
between the thruster canister 33 and the vertical trunk 35. The driving mechanism
enabling the vertical movement of the thruster canister may be implemented using any
known technique, and it does not limit the present invention.

20 A floor apparatus 10 according to the present invention is installed in an upper
space of the vertical trunk 35, that is, a region adjacent to the bottom of a main deck 37
of a hull.

The floor apparatus 10 according to the present invention includes a floor frame
11 installed in the upper space of the vertical trunk 35, that is, above the thruster canister
25 33. The floor frame 11 is installed to be vertically movable along the vertical trunk 35.
A warehouse 36 such as a store is adjacent to the upper space of the vertical trunk
35. In the case of an arctic drill ship which is exposed to an extremely low temperature

environment, it 1s preferable that various loading and unloading operations are carried



5 30 includes an underwater unit 32 with a propeller 31, and a thruster canister 33 installed on the
underwater unit 32. A driving motor for driving the propeller 31, a hydraulic system, a lubricating
device, and so on, are installed in the thruster canister 33. At the bow and stem sides inside the
ship, a watertight vertical trunk 35 is vertically formed, and an opening is formed at the bottom of the
vertical trunk 35. The 10 underwater unit 32 of the thruster assembly 30 is exposed to the lower
portion of the ship through the opening of the vertical trunk 35, and the thruster canister 33 is installed

“to be verticalty witvabie: withindhe weriicadtunda3toaen theltbrisier assemably B&his repaired or
maintained or the ship passes throu?g shallow water, such as a canal, the thruster canister 33 and the

underwatei§ki ed s Huvetrtpwatendiasandeminsdinmiap esiieas erecartiehiods ive thertical
movement Qf the thrust nister. 3 may edmplemented by a driving mechanism, such as a rack
and pinion:dg\%%:hs%(fre':lstga{;II(‘g}dﬁz b‘é%vrfllecen the grﬁgg?‘g%ﬁ]s er 3 agé%do %hsé'g v%ér'tica‘iitr%orm,aé’%érT%S driving

mechanisme@nsblingheoveicaldnbvementef thadhnistae cristesamay be Wplementediuging any
known technique, and it does not limit the present invention. 20A floor apparatus 10 according to the

preseft invaltiBplsading Methsife ubpsssps @ risedetiR Aomtares 5 tHar ey rdgisnmatiacent to the
bottom of m%i qgglﬁ ?7 qfh%hull. tTh% fl%gr pparatus Q according to.the present invention
includes aaﬂggr %rgme 11 installed in the 1tl}plfoser g;?aggeg%?? g%%?t’li:% #ffr‘% g% togt[ ?i%ggélv%ethe thruster
canister 258@inghedleokimme Heislifistalled soche srecticallysmeallealahg theverigal fiupk 35. A
warehouse 36 such as a store is adjacent to the uE er space of the vertical trunk 35. In the case of an

arctic drill SPRERRIeH ifdkpbaet ivtaicasirs MEMR SERIARE cliF SRtRIstc e iBRiEDble that
various loagli loadi rati j ithin the hyll due to a harsh gnvironment.
Therefore?%w%%%g%rarﬁzgl{lg%gq?%%@hg‘g%ﬁfi‘%ﬁgﬁ%i%&gﬁé |nés(§eﬁ§ %%t)%%ﬁ% G %%(tﬁ; ns are

carried out from The fppefspace! af thstysticaktruink 8 tadard the ivvichause B6s featraligyner 19
containing various side dishes may be landed on the floor frame 11. When the loading 5 and unloading

of the side BRYfEs ddcCRifetEN thal coniamer 1948 Rt EerfiethttHekSDr fldrperisiihas, no
containers E%Q‘Etpéﬁjéc‘fé_élﬁlo%%h E'c?g"ﬁfms-‘ 1 ppRhoLiig.Ime ?Mé”%é*lﬁev%%geﬁ%ﬁ@eﬁh'g%e As such,

since the space a the floor frame 11 is empty most of the time, interference caused by the
container dgeswiicdbuirsudiedhautie thécflatirdfamee ddidtslmaued sipwardly when the thruster canister
33 is moved upwardly -
Support frames 13 are installed under the guide frames 12. The support frames
15 13 may be provided with at least one pair of support frames installed on the sidewall of
the vertical trunk 35.  As illustrated in FIGS. 1 and 2, the support frames 13 can firmly
support lower edge sides of the floor frame 11 when the floor frame 11 is located af the
lowermost position. Preferably, the guide frames 12 are configured such that they are
not interfered with the thruster canister 33 during the upward movement of the thruster
20 canister 33.
The floor frame 11 is installed to avoid interference with structures disposed on
the thruster canister 33, In particular, as illustrated in FIG 4, the floor frame 11 may be
formed to have a smaller arca than that of the top surface of the thruster canister 33.
Such a configuration makes it easy for a worker to access the thruster canister 33. That
25  is, since the floor frame 11 does not completely block a passage for the thruster canister
33, a worker can easily access the thruster canister 33.  Although FIG. 4 illustrates that
the floor frame 11 has an approximately T shape, the shape of the floor frame 11

according to the present invention is not limited thereto.



10 The floor frame 11 is installed such that the side of the floor frame 11 is vertically moved while
being guided along the sidewall of the vertical trunk 35. In particular, at least one pair of guide frames
12 which guide the side of the floor frame 11 are symmetrically installed on the sidewall of the vertical
trunk 35. Support frames 13 are installed under the guide frames 12. The support frames 15 13 may
be provided with at least one pair of support frames installed on the sidewall of the vertical trunk 35. As
illustrated in FIGS. I and 2, the support frames 13 can firmly support lower edge sides of the floor

frame 11 when theddagidname: Lt isdpeaiadhat the dowvesanasl positidredRrefesaliby; thengaile frames 12
are configured such that they are not interfered with the thruster canister 33 during the upward
movement BithatehfsstéroBchRisasA 35,2 PGP RRnTE  ahid etk aterairsithmibrfsiance with

truct ' th ] ol ' ,ag i 2d inFIG. 4. th f 11
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configuratigiiakastlieasyfacd wortkefitoatragrsitheihhssiermaristnday That 25 is, since the floor
frame 11 does not comple’igflg/ block a passage for the thruster canister 33, a worker can easily access

the thruster caniéteri88staisbugh IIH@%S.Aﬁll%&a?es‘?ﬁ&f‘tﬁ’éeflé@ﬁﬁ‘&?nésﬁmg ér?aﬁpf%&ﬁ%tely T
shape, thed%h%%a?cﬁg@ﬂﬁh [ Hame dd.peroidng 194he Rﬁ%sﬁﬂ%pgéﬁg}g%% 0} fimited iheeto. In

addition, one or more hatches 14 are openably installed in the r frame 11. The hatches 14 may be
used as a passage firpughiddiitlzlawdrkanhcdesfesrtharthrastentanistendarinaaiger foramaintenance
of equipments. A hand rail and a grating plate may be further provided on the floor frame 11 for the
purpose ofS8af&H2 ﬁ%ﬁ%ﬁ@@gheﬂﬁg.pfcgﬁ@@}%ﬁlﬁ?@ﬂ%ruster assembly 30 is moved .

g?S’;’:{‘J‘g’?sdg/e‘l"c’)i\fvhitmﬁﬁu%%fﬂ%!s{&ﬂ”i‘ss%iaﬂi%'t?’im&%ﬁe& IR SARLANG IfHSiRE assgbly 30

, the floor frame 171 and the thruster canister 33 are spaced apart from each
otherl by a piredeteimined sistantac\ivhian toedhrustéicassembilo3Ofiamoyedndowakdiyymshidlustrated in
FIG. 3, the 10 thruster canister 33 is close to the bottom surface of the floor frame 11 and pushes up

the floor fré}ﬂ%rlfiaWﬁil_éltH?é}%‘b Qsrrigte %‘Ffﬁ@t_ﬁfu@t%%fﬁe?@%sﬁnﬁc@m@ﬁoi%n?%@%ce of the
floor framesﬁéfa@écgp{ﬁé%r tﬁ@n{l@?f fraﬁt%&-hﬁ?ﬁ?%%%&i&’%"@éﬂl%] I is moved upwardly.

According to one embodiment, one or more guide posts 34 may be installed on the
top surface of the thruster canister 33. When the thruster canister 33 is moved
15 upwardly and is close to the bottom surface of the fioor frame 11, the guide posts 34
.contact the bottom surface of the floor frame 11. Accordingly, the floor frame 11 is
easily moved upwardly while interlocking with the upward movement of the thruster
canister 33,
The guide posts 34 may be replaced with shock absorbing members (e.g., rubber)
20  which are installed on the top surface of the thruster canister 33.
If the thruster canister 33 is moved downwardly in the state of FIG. 3, the floor
frame 11 is moved downwardly while being stably supported by the guide posts 34 of
the thruster canister 33.
The floor frame 11 may be configured to move together in an entire section or at
25 least a predetermined section of the vertical movement of the thruster canister 33, If
the floor frame 11 moves together in a predetermined section, as illustrated in FIG. 2, the
floor frame 11 and the thruster canister 33 do not contact each other when the thruster

canister 33 is moved downwardly. However, as illustrated in FIG 3, the thruster



.

According to one embodiment, one or more guide posts 34 may be installed on the top surface of the
thruster canister 33. When the thruster canister 33 is moved 15 upwardly and is close to the bottom
surface of the floor frame 11, the guide posts 34 contact the bottom surface of the floor frame 11.
Accordingly, the floor frame 11 is easily moved upwardly while interlocking with the upward movement
of the thruster canister 33. The guide posts 34 may be replaced with shock absorbing members
(e.g., rubber) 20which are installed on the top surface of the thruster canister 33. If the thruster
canister 3&:imineved gawnnatd\fisvihgshate 10bfriGe Iathe Hdentfkamhea:ditrisaneued danavaardly while
being stably supported by the guide posts 34 of the thruster canister 33. The floor frame 11 may be
configured¥B rAtlE todbeeihn BrtsHireasittioA’onat codasetben wibube ffapicasecddrirdiithe vertical
movement of the thruster canister 33, If the flgar frame 11 mgves together in.a predetermined section,
2o ustratd T A o Bt 11 St e Tt o e S I fer e
the thrusteg eanistedis3tis rdoved danwastivh (HoWey elo@s fithisérateehiny FHEGradtribrdnbysier canister.
33 contacts the floor frame 11 on the way while the thruster canister 33 moves upwardly. Then, the
thrustér cafeRIBE4MEvdS together with the floor frame 11 while pushing up the floor frame 11. At this
time, when the thruster.canister is. moved. dewnwar th wnward \ nt of the floor frame
11 may be restriggﬁﬁ{}ﬁr%ggsﬁfp%p%ho ggé%rﬁglgs 10?%6 p%gt%’trdfﬁfgg%?ﬁ’e e%fr)rég w%@r%s BP%ﬁae?uSresent
invention, siikgedit ftoee ahpataivedisposer Rhavdthecthtusterbailisterdscconfigtheddaivertically
move with the vertical movement of the thruster canister within the vertical trunk of the hull, it is easy to

land the coRIRBERiHIPMEVEIFEAFTHIIR. "TiHeretbfe) M 1b A Anthufbhding Biritisa owithin the
hull can beﬂ&%%'&ﬁ%?ﬁe%tﬁﬁﬁﬁe%\ﬂgQﬁrﬁ%gkSu%@i%i%?e?{ﬁgqor&glﬁ)@and unloading operation

10 within the hull can be facilitated in a harsh environment such as an arctic region.
While the embodiments of the present invention has been described with reference
to the specific embodiments, it will be apparent to those skilled in the art that various
changes and modifications may be made without departing from the spirit and scope of

the invention as defined in the following claims.



While the embodiments of the present invention has been described with reference to the specific
embodiments, it will be apparent to those skilled in the art that various changes and modifications may
be made without departing from the spirit and scope of the invention as defined in the following claims.
WHAT IS CLAIMED IS: I.A floor apparatus for a ship, which is installed within a vertical trunk of a hull,
the floor apparatus comprising: 5a floor frame installed to be vertically movable within the vertical
trunk, wherein the floor frame interlocks with a thruster canister which is installed to be vertically

movable wisnpatnqyertigainremkisuch that the floor frame is vertically moved with the thruster canister
within at least a predetermined section. 102.The floor apparatus according to claim 1, wherein, the
ship is an arctic drill ship,  the floor frame is installed in an upper space of the vertical trunk which is

adjacent to the bpttom,ofa main, degk of &Ll 20 . $RERAING AR eoniang s saried out on
the floor frame, whereby a Ioading and 15unloading of a cargo contained in the container is carried out
within the i, 3:2 R fogimarraatis@isasding to claim 1, further comprising at least one
5 a floor frame installed to be vertically movable within the vertical trunk,
wherein the floor frame interlocks with a thruster canister which is installed to be

vertically movable within the vertical trunk, such that the floor frame is vertically moved

with the thruster canister within at least a predetermined section.

10 2. The floor apparatus according to claim 1, wherein,
the ship 1s an arctic drill ship,
the floor frame is installed in an upper space of the Vértical trunk which is adjacent
to the bottom of a main deck of a hull, and |
a landing of a container is carried out on the floor frame, whereby a loading and

15 unloading of a cargo contained in the container is carried out within the hull.

3. The floor apparatus according to claim 1, further comprising at least one

pair of guide frames installed on a sidewall of the vertical trunk to guide the floor frame.

20 4. The floor apparatus accor&ing to claim 1, further comprising at least one
pair of support frames provided under the guide frames to support the floor frame and
restrict the downward movement of the floor frame, wherein the support frames are

mstalled on a sidewall of the vertical trunk.

25 5. The floor apparatus according to claim 1, wherein the floor frame has a
smaller area than that of the top area of the thruster canister, whereby a worker’s access

to the thruster canister is not disturbed.



pair of guide frames installed on a sidewall of the vertical trunk to guide the floor frame. 204.The floor
apparatus according to claim 1, further comprising at least one pair of support frames provided under
the guide frames to support the floor frame and restrict the downward movement of the floor frame,
wherein the support frames are installed on a sidewall of the vertical trunk. 255.The floor apparatus
according to claim 1, wherein the floor frame has a smaller area than that of the top area of the
thruster canister, whereby a worker's access to the thruster canister is not disturbed. 6.The floor
apparatus accorging tqetafiock, dpsthancapiging anelgrmoremauidecpRsisavpchars install on the
thruster canister and are contactable with the bottom of the floor frame. 57.The floor apparatus

according @velaipests fikikrrotppaking Be BpesisbrematehiRs e regiebibvithdhrebotiom

of the floor frame.

5 7. The floor apparatus according to claim 1, further comprising an openable

hatch installed in the floor frame.



