S

10

15

20

25

[DESCRI PTI ON]
[I nvention Titlel

TRANSPORT DEVI CE FOR LAYl NG POVNER LI NES
[Techni cal Field]

The present invention relates to a transport device for
| ayi ng a power line, and nore particularlytoatransport device
for | ayi ng a power |i ne, capabl e of | ayi ngthe power onto a preset
pat hway by drawi ng the cable froma cable tray of a ship

[Background Art]

In general, a work of |aying a cladded power |ine having
a nmulti-core requires significantly nuch |abor. As various
devi ces for laying a power |line are introduced, the efficiency
of laying the power lineis gradually increased. Neverthel ess,
a work of laying the power line in a cable tray installed on
a narrow pl ace, such as a ship, or amarine plant still depends
on the hand of a worker. Above all, nuch | abor is required, so
t hat t henuscul oskel et al di sordersof workersnmay beeasilycaused
Accordingly, the efficiency of the work may be degraded.

For a devi ce for | ayi ng a power l'ine,
el ectric/ engi ne/ pneumatic w nch | ayi ng machi ne, a
roller/caterpillar/ball shape puller and feeder, and a robot
for tow ng a gui de rope are nai nly used. However, nost devices
are heavy and have alarge size suitably for alinear type power
line. Accordingly, the devices nay not be applied to a narrow

space or a power line vertically connected with a curved |i ne.
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Inthe case of a ship or aplant, since nost of power |ines
have secti ons per pendi cul ar tothecurvedline, anewcabl el ayi ng
systemis required. The device for the systemrequires small,
l'ight, high-rate, and high power characteristics.

Accordi ng to Korean Patent Regi stration No. 1086385 as a
prior art for areference, sinceadrivingdrumand a conpressi on
unit have alarge size, nuch labor is still requiredwhen | aying
a power line onto a wire pat hway havi ng a | ong di stance, which
isnarrowor includes aplurality of straight |ines and a curved
l'i nes.

According to Korean Patent Registration No. 120592 as
anot her prior art, a whole length including that of a tow ng
unit is increased, so that the installationis difficult at a
narr ow space.

Accordingto Korean Utility Model Regi stration No. 0454764
as still another prior art, thereliability and the durability
may be deteriorated as a structure is conplicated.

[Di scl osure]
[Techni cal Probl eml

I norder tosol vet heabove probl ens, anobj ect of t he present
invention is to provide a transport device for |aying a power
line, whichcanbeinstalledinalight, thin, small, and conpact
structure when a work of laying the power line is perforned on

a cable tray installed at a narrower place, such as a ship or
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a marine plant, thereby reduci ng the nunber of workers and tine
nunber for a work of laying the power |ine.

Anot her obj ect of the present inventionistosinplifythe
whol e structure for the conveni ent assenbl i ng and di sassenbl i ng
and to enhance the reliability and the durability to flexibly
cope with the variation of a cable dianeter

[Techni cal Sol ution]

| norder toacconplishthe above objects, thereis provided
a transport device for transporting and | ayi ng a power |ine on
a w re pathway having a plurality of trays. The devi ce i ncl udes
at | east one driving unit provided onthe wire pathway to form
force of | aying the power |ine accordingtoreciprocal novenent
of an actuator, a gripping unit to grip the power line and to
apply thelayingforcetothe power |ineinsynchronizationwth
thedrivingunit, and acontrol unit to distributed-control the
gripping unit and the driving unit through a unit controller
and a centralized controller.

According to the detailed configuration of the present
I nvention, the operating timng of the actuator of the driving
unit i s adjusted by a switch, a control valve, and a tine del ay
val ve.

According to the detailed configuration of the present
i nvention, theunit controller of thecontrol unit synchroni zes
the gripping unit and the driving unit provided at an al | ocat ed

region to a tray to control the laying of the power I|ine.
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Accor di ng t o anot her enbodi nent of the present i nvention,
there is provided a transport device for laying a power |ine
by appl yinglayingforcetothe power |inetotransport the power
| ine onto a set pat hway. The transport devi ce i ncl udes a novabl e
body having a |ink novable in a forward-backward direction of
the power |ine, and a gripping unit including agripper togrip
the power line in linkage with the |ink.

According to the detailed configuration of the present
i nvention, thelink of the novabl e body appliesthelayingforce
to the power Iine by noving together with the power line only
i n one-way novenent.

According to the detailed configuration of the present
i nvention, a hinge shaft i s detachably nounted by provi di ng at
| east one of a splitting pin, a snap pin, a screw, and key to
coupl e the novabl e body to the Iink.

According to the detailed configuration of the present
i nvention, the novable body and the Iink interpose a stopper
bet ween t he novabl e body andthelinktolimt aforward-backward
novement range.

According to the detailed configuration of the present
I nvention, the transport device further includes an auxiliary
menber based on a roller to reduce frictional resistance when
| ayi ng the power Iine.

Accor di ng t o anot her enbodi nent of the present i nvention,

thereis providedatransport devicefor transportingand]| ayi ng
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a power | ine. Thetransport deviceincl udes a base havi ng a hi nge
shaft, alinkrotatablyinstalledonthehingeshaft of the base,
and having a wire rope for coupling of the power |line, and an
actuator coupled to induce reciprocal novenent of the |ink.

Accor di ng t o anot her enbodi nent of the present i nvention,
thelinkincludes africtional shoeto apply one-way frictional
force to the power Iine.

Accor di ng t o anot her enbodi nent of the present i nvention,
the | ink conprises a fixed groove and a ball pocket to support
the wire rope.

[Advant ageous Effects]

As descri bed above, according to the present invention,
when the wire pathway i s narrow, or the power is |laid on along
Wi re pat hway i ncl udi ngastraight Iineandacurvedline, several
transport devi ces cooperatew theachother tom ni m zet he nunber
of workers while reducing tinme nunber for the work.

In addition, the installation and control nethods are
significantly sinple to facilitate maintenance.

[Description of Draw ngs]

FIG lisaviewshow ngthe structureof asystemfor | ayi ng
a power |line according to the present invention.

FIG 2is ablockdiagramshow ngthe coupling st at e bet ween
mai n conponents of the systemshown in FIG 1

FI G 3isabl ockdiagramshow ngadrivingunit andacontr ol

unit of FIG 1.
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FIG 4isaviewshow ngthe structure of adevicefor | aying
a power line according to the present invention.

FIG 5is a schematic view show ng the nmai n conponent of
FIG 4.

FIGS. 6 and 7 are schematic views show ng the operating
state of FIG 4.

FIG 8 is an expl oded perspective view show ng a gri pper
for the laying of the power line according to the present
I nventi on.

FIGS. 9to 12 are vi ews showi ng t he operati ng state of the
gri pper of FIG 8.

FIG 13 is a perspective view showi ng anot her exanpl e of
the gripper for the laying of the power |ine according to the
present invention.

[Best Mbdel
[Mode for Invention]

Herei nafter, an enbodi nent of the present invention wll
be describedindetail withreferenceto acconpanyi ng drawi ngs.

FIG 1is aviewshow ng a systemfor |aying a power |ine
150 on a wi re pat hway having a plurality of trays 110, 120, 130.
The wi re pat hway i ncl udes a hori zontal tray 110, avertical tray
120, and a corner tray 130. The narrow wi re pathway in a ship
or a marine plant includes a plurality of straight |ines and

curvedlines andhas al ongl ength. The w re pat hway of t he curved
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line is formed at a plurality of points including the corner
tray 130.

According to the present invention, a gripping unit 300
is provided on the wire pathway. The gripping unit 300
automatically grips or releases a driving unit 400 in the
reci procal novenent of the driving unit 400. The gri pping unit
300isintroducedtoeasilylaythepower [ineonthew repathway.
Aconventional wi nchlayingmchineisusedtomainlylayathick
power |ine on a straight wire pathway. Wien a cable is laid on
avery longwre pathway, aroller is mainly used to reduce the
friction between the cable and the wi re pat hway. Nevert hel ess,
sincesignificantly great tensileforceis appliedtothe power
line, the power |ine nay be danaged.

| naddi tion, accordingtothepresent invention, thedriving
unit 400 to drawthe power |ine through the reciprocal novenent
of an actuator is synchronized with the gripping unit 300 at
a plurality of points of the wire pathway. Since the gripping
unit 300isintermttentlyinstalledat thetrays 110, 120, and
130, the tensile force to be applied to the power line 150 is
not great. Accordingly, the driving unit 400 may be provided
In a conpact size. If the tensile force of the power |ine 150
i s great, devices such as conventional wi nch, drawer, and f eeder
may be operated together with the driving unit 400.

According to the detailed configuration of the present

I nvention, thedrivingunit 400includes asw tch 410, acontrol
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val ve 412, and a tinme del ay val ve 415 to adj ust the operating
timng betweenactuators. Thedrivingunit 400 properlyincludes
a pneumatic actuator for reciprocal novenent. However, the
driving unit 400 may include a hydraulic cylinder, electric,
or engi ne-type actuator. The actuator operation is perforned
t hrough t he configurationincludingthe switch 410, the contr ol
val ve 412, or the tinme del ay val ve 415 as shown in FIG 3. The
switch 410 enpl oys a | ever manual | y mani pul ated by a worker.
The control val ve412perforns functionssuchas“start”, “stop”,
or “reset”. The tine del ay val ve 415 nmakes a di ff erence bet ween
a start tine point and a stop tinme point of devices including
the gripping unit 300 and the driving unit 400. In addition,
as shown in FIG 3, the electric circuit nmay be used toget her
with the pneumatic circuit.

Meanwhi | e, the present invention may enploy a structure
of attachingthe grippingunit 300to an actuator of the driving
unit 400 and automatically noving the power |[ine 150 when the
actuator of thedrivingunit 400reciprocal |l y noves. The act uat or
may i nclude all actuators to performthe reciprocal novenent
as wel |l as a pneunmatic actuator. Wien | owresi stance exists in
the forward direction of the power |ine 150, the gripping unit
300 may be replaced with a roller (not shown). In addition, a
| ayi ng speed of the power |ine may be increased using both of

an actuator of the driving unit 400 and a | arge-size w nch.
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Pneumatic pressure represents superior mai ntenance at a
siteasconparedwithelectricity. Althoughacabl eis not noved,
as apluralityof mechani sns are not synchroni zedw t h each ot her
tenporarily so that the overload is applied, an error, such as
t heover| oad of anel ectricnotor, nay be prevented. The pneunatic
pressureis advant ageous tothe aut omati c synchroni zati on si nce
the synchroni zationisautomatical |l y made, that i s, anoperation
delay is nmade until the maxi mum pressure is applied to each
act uat or.

I n addition, accordingtothe present i nvention, acontrol
unit 500 distributed-controls the gripping unit 300 and the
driving unit 400 through a unit controller 510 and a central
controll er 520. The unit controller 510 is installed at each
of preset regions of thetrays 110, 120, and 130, and t he central
controller 520is connectedwithapluralityof unit controllers
510 at a convenient manipul ation place. Processor |ogics
accordingtothepresent inventionaredistributedtoaplurality
of logics so that the operating speed and the operating
reliability can be inproved. Accordingly, when an abnornal
phenonmenonoccurs, theri skmay bereduced. Thecentral control | er
520 has a process information processing function perforned
together with an external device in addition to a nmanagenent
function for the distributed unit controller 510. Awi relessly
operatingunit 530 may be i nt er posed bet weenthe unit controll er

510 and the central controller 520.
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According to the detailed configuration of the present
i nvention, theunit controller 510 of the control unit 500 dr aws
the power line 150 in synchronization with the gripping unit
300 and the driving unit 400 provi ded at the regi ons all ocat ed
tothe trays 110, 120, and 130. As shownin FIG 1, the gri pping
unit 300 and the driving unit 400 nmay be installed by
di sti ngui shi ng anong t he regi on of the horizontal tray 110, the
region of the vertical tray 120, and the regi on of the corner
tray 130 and connectedw ththeunit controll er 510. Accordi ngly,
t he power Iine 150 is drawn and noved wi th t he present | oad and
at the preset speed in the horizontal part, the vertical part,
and the corner part of the wre pathway.

According to the detailed configuration of the present
I nvention, the central controller 520 of the control unit 500
conmput es and di spl ays t he arrangenent positions of the gri pping
unit 300 and the driving unit 400 on the trays 110, 120, and
130. The central controller 520 may conpute the arrangenents
of the gripping unit 300 and the driving unit 400, and t he unit
controller 510 by utilizing the i nformati on of coordi nates of
thetrays 110, 120, and 130. Theconputati onresul ts aredi spl ayed
on a di splay device, so that the m ni numnunber of workers may
rapidly and exactly |lay the power I|ine.

FIG 4 shows the device for |aying the power |ine 150 on
t he preset wi re pat hway by appl yi ngthe |l ayi ng force of the power

line 150. In the case of a ship, the cable tray 100 to support

10
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t he power | i ne150i sarrangedinhorizontal, vertical, andcurved
fornmed at the narrow, conpl ex, and hi gh positions. The device
160 for | ayi ng t he power |ine accordingtothe present i nvention
ai s at t he cabl etray 100 of t he shi p andthe mari ne pl ant havi ng
inferior installation environnments, but the present invention
is not limted thereto.

The devi ce 160 for |aying the power |ine according to the
present invention includes a novabl e body 210, a gri pping unit
300, and a driving unit 400 as nmai n conponents. Hereinafter,
the details of the nain conponents will be described

The novabl e body 210 according to the present invention
has astructureof havingalink?220 novabl ei naforward-backward
di recti onof t hepower | i ne150. The novabl e body 2101 s confi gured
based on a frame so that the novabl e body 210 is fixed to the
cable tray 100, and receives the | ink 220 on the frane so t hat
thelink 220 i s novabl e f or war d/ backwar d. The * f or war d- backwar d
novenent’ represents novenent inadirectioninwhichthe power
line 150 is laid. Accordingly, the *forward/ backward’ includes
all of horizontal, wvertical, and curved directions which
repr esent t he pat hway of t he cabl etray 100. The f or war d/ backwar d
novenent of thelink 220is not limted to the linear novenent,
but includes rotation novenent.

According to the detailed configuration of the present
i nvention, thelink 220 of the novabl e body 210 i s noved t oget her

wi th the power Iine 150 only i n one-way novenent. Accordingly,

11
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the Iink 220 may nove together with the power Iine 150 in the
forward novenent by applying the frictional force to the power
i ne150. I nthe backward novenent, thelink 220 nay nove backwar d
separately fromt he power |i ne 150. I naddition, whenthe novabl e
body 210 is reversely turned and attached to the driving unit
400, the novabl e body 210 may nove backward t he power |ine by
applying frictional force to the power line in the backward
novenent, and nove forward separately fromthe power |ine 150
inthe forward novenent. While the link 220 i s repeat edl y noved
backward and forward on the novabl e body 210, the frictiona
forceisappliedtothepower linel50onlyintheforwardnovenent
sothat the laying forceis applied to the power line 150. The
above one-waywirelayingforceisappliedthroughthenechanica
mechani smto be described | ater, which is a nmain conponent to
sinplify the whole structure

According to the detailed configuration of the present
i nvention, a hinge shaft 223 is detachably installed to couple
t he novabl e body 210tothelink 220 as at | east one of asplitting
pin, a snap ring, and a key is interposed between the novabl e
body 210 and the |link 220. According to one enbodi nent of the
present invention, thelink?220isrotatably (sw ngabl e) nount ed
ont he novabl e body 210 by i nt er posi ngt he hi nge shaft 223 bet ween
the Ii nk 220 and t he novabl e body 210. Preferably, the |link 220
has a structure that may be easily detached for the conveni ence

of the use and mai ntenance. To this end, the hinge shaft 223

12
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i s detachably coupled by a splitting pin, a snap ring, a key,
and the |ike.

According to the detailed configuration of the present
i nvention, a stopper 225i s interposed bet ween t he novabl e body
210 and the | i nk 220 so t hat t he f orwar d- backwar d novenent range
isrestricted. As the stopper 225, a concavo-convex structure
may be applied between the novabl e body 210 and the |ink 220.
Al t hough a conceal ed structureis suitable for the stopper 225,
the stopper 225 may have a structure exposed to the outside.
In addition, the stopper 225 nay be set to t he maxi mumnovenent
range that is allowabl e instead of an actual novenent range.

I naddition, thegrippingunit 300accordingtothe present
I nvention has agripper 310togripthe power |ine150inlinkage
withthelink?220. Thegri pper 310i s anai nconponent torestrict
the laying force for the power line 150 together with the
above-described | i nk 220. Al t hough one gri pper 310i s general ly
appliedtoonelink?220, apluralityof grippers 310nay be applied
to one |ink 220.

Inaddition, thedrivingunit 400 accordingtothe present
i nvention has a structure of applyinglayingforcetothe power
I i ne 150 by i nduci ng t he novenent of thelink 220 and t he gri pper
310. The f orwar d/ backwar d movenent of thelink220andthegri pper
310 is performed by the driving unit 400. As described above,
only in one-way novenent of the driving unit 400, the | aying

force is applied to the power |ine 150.

13
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According to the detailed configuration of the present
i nvention, thedrivingunit 400enpl oys at | east oneof ahydraulic
cylinder, a pneumatic cylinder, and an el ectric actuator, and
i ncl udes the control unit 500 allowi ng the driving unit 400 to
performthe reci procal novenent at a set period for the | aying
of t hepower | i ne. Al t houghdoubl e-acti nghydraul i candpneumati c
cylinders are preferred, single-acting hydraulic and pneumati c
cylinders may be used. The electric actuator is used together
Wi threciprocal novenent nmechani sns suchas aball screw, alink,
and a camin addition to a servo-notor or a linear-notor. In
addi ti on, well-known engi ne-type reci procal novenent devices
may be used. The circuit configurations of the control unit 500
may be vari ed dependi ng on t he hydraul i ¢ and pneunati c type and
the electric type.

In this case, the control unit 500 preferably allows the
drivingunit 400t operformreci procal novenent at apredet erm ned
operating period by interposing valves having functions of
controllingaflowrateandtinedelayinthecaseof thehydraulic
and pneumati ctype. The pneumati c-type control unit 500 oper at es
t he pneumati c cyl i nder of the drivingunit 400 by a start val ve,
a main valve or a tine delay valve. In particular, the
pneunati c-type or hydraulic-type control unit 500 is preferred
inthat the pneumatic-type or hydraulic-type control unit 500
does not requi ret hesynchroni zati ont hroughtheel ectriccontrol

and are not affected by an external environnent.

14
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Innoredetail, whenthestart val vei s open, air issupplied
to the pneumatic cylinder through the main valve so that the
link 220 perforns the forward novenent whil e being suppliedto
thetinmedel ayval veandi nt hestandbystateuntil apredeterm ned
pressure is forned. Then, the main valve is operated to i nduce
t he backward novenent of the pneumatic cylinder. The timng
(period) of thetinme-limted operation in whichthe main valve
and the link 220 are operated is determ ned by the control of
the flowrate and the tine delay function. As shown in FIG 8,
whenapluralityof devices160for | ayi ngpower | i nes arearranged
in a pneunatic type, the devices nmay not be synchronized with
eachot her. | not her words, whent heoverl| oadoccursinthedevices
160 for | aying the power Iines, which are provi ded at one si de,
due to timng msmatch, the control of the flowrate of air
remai ni nginthecontrol unit 500andtheti nedel ay ar e perf or ned,
so that the devices 160 for | aying the power |ines are returned
toanon-operationstate. At t he next periodof tine, the devices
160, which are returned to the non-operation state, are
aut omati cal ly synchroni zed w t h adj acent devi ces 160 f or | ayi ng
t he power and operated when the sumof force is maxim zed. In
addi tion, when the overl oad does not occur, the devi ces 160 may
operate wi thout the synchronization.

According to the detailed configuration of the present
i nvention, an auxiliary menber 480 based onaroller is further

providedtoreducethefrictional resistance whenthe power Iine
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150 is laid. The auxiliary 480 isinstalled at a starting part,
adi stal endpart, acrosspart of hori zontal andvertical pat hways,
acurved part, and a nenber of the cabl etray 100, whi ch prevents
a separator frompassi ng therethrough, to hel p the novenent of
t he power |ine 150. I n other words, if the auxiliary nenber 480
isinstalled, theload appliedtothe device 160 for | ayingthe
power line is reduced during the |aying process of the power
line. The auxiliary nmenber 480 includes one or a plurality of
mul ti-directional support rollers.

In addition, although not shown, all tray clanps
representing brackets required when the device 160 for | aying
the power lineisinstalledonthecabletray 100. Thetray cl anp
I sconfiguredthroughallowabl einstallationmannersregardl ess
of the size and the width of the cable tray 100. In general,
thetray clanpincludes the device 160 for | ayi ngthe power |ine
and the device 160 for laying the power line is fixed to the
i nside and the outside of the tray.

Regar di ng t he operation, as showmmn in FIG 6, the Iink 220
I's nmoved forward while being inclined backward together with
thegripper 310tomaximzetheslidingfrictional forcetoapply
thelaying forcetothe power wire. As shomminFIG 7, thelink
220 i s noved backwar d whi | e bei nginclinedforwardtogether with
the gripper 310torenovethe sliding frictional force, sothat
the power line 150 is located w thout change. The forward

i nclination and the backward inclination of the link 220 are

16
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i nduced by restricting a forward/ backward angl e of the stopper
225. For reference, the directions of applying the wire | aying
force may be varied depending on the installation directions
of the novabl e body 210 and the gripping unit 300.

Inthis case, as showmnin FIG 6, different material s may
be applied to front and rear portions of the |ink 220 and t he
gripper 310 in order to increase the frictional force to the
power |ine 150, or an additional frictional shoe (not shown)
may be further applied to the front portion of the |ink 220.
The sliding frictional force of the power |line 150 is varied
depending on the nmaterial and the attached height of the
frictional shoe.

Meanwhi | e, when t he device 160 for |aying the power |ine
according to the present inventionis providedto the verti cal
pat hway of the cable tray 100, a drop preventing device for
preventing the power Iine frombeing dropped down (not shown)
may be used, in which the device includes the novabl e body 210
and the gripping unit 300 shown in FIG 5. During the returning
of the device 160 for |laying the power line after drawi ng the
power |ine 150, the drop preventing device serves as a brake
to prevent the power |line 150 from bei ng dropped down by the
sel f-wei ght of the power |ine 150. The drop preventi ng device
may produce the sane effect by using a plurality of devices 160

for laying the power Iine.
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FIG 8 shows the device for laying the power |ine 150,
particul arly, the device for |aying the power Iine 150 t hrough
the gripper technique. If the device based on the gripper
techni que i s used, the power |ine 150 nay be easily |l aid on the
pat hway at a narrower space such as a cable tray of a ship. The
power | ine 150 ai ns at al arge-scal ew re having al arge di anet er
and heavy weight, but the present invention is not |imted
t her et o.

According to the present i nvention, a base 211 is provided
wi th t herei nahingeshaft 223. The base 211 is apart to support
the link 220 to be described |ater and fixed to the actuator
(not shown) by a bolt. The hinge shaft 223 to couple the |ink
220tothebase2llisinstalledinastructurethat canbeeasily
det ached using a snap pin.

I n addi tion, according to the present invention, the link
220 havingthewirerope 320is rotatably installed onthe hinge
shaft 223 of the base 211 to coupl e the power |ine 150. The |link
220 has a semi -circul ar structure havi ng an open upper porti on,
and the hinge shaft 223 of the base 211 is coupled to a | ower
portion of the link 220. The wire rope 320 enpl oys steel or a
fiber material and has a cladding by a predeterm ned section
inorder toincreasethe frictional force of the power |ine 150.

According to the detailed configuration of the present
i nvention, thebase?2l11lhasthestopper 25torestrict t henovenent

range of the |ink 220. The stopper 225 is provided in the form
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of a groove or a protrusion on a part of the base 211 close to
the I'ink 220. The stopper 225 i nduces the rotation novenent of
the link 220 at a predeterm ned angl e about a vertical linein
the process that the power line 150 is |aid.

Accordingtothe detail ed configuration, thewrerope 320
of the Iink 220 includes a plurality of spherical nenbers 321
to adjust the coupling |l ength. The spherical nenbers 321 are
coupl ed to each other with a slight gap t herebet ween t hr oughout
a predeterm ned section of the wire rope 32. The gap between
t he spheri cal nenbers 321 isusedtobeinsertedintoanincision
part formed in one side of the link 220 for the coupling of the
| ink 220. The di aneter of the spherical nmenber 321 is a factor
to determ ne the coupling I ength (dianeter) of the wre rope
320 correspondingtothevariationinthethickness of the power
l'i ne 150.

According to the detailed configuration of the present
i nvention, the link 220 has a ball plunger 323 to support the
wi re rope 320. The ball plunger 323 i ncl udes a ball and a spring
to bereceivedinthe groove of thelink 220to prevent thewre
rope 320 frombeing arbitrarily deviating fromthe |ink 220 by
el astic force appliedtothe ball. Inaddition, the ball of the
bal | pl unger 323 does not requi re a spherical shape at anentire
portion thereof but the ball may have a sem -spherical shape

at a portion thereof.

19



10

15

20

25

According to the detailed configuration of the present
invention, the link 220 further includes a frictional shoe 325
to apply one-way slip resistance to the power |ine 150. The
frictional shoe 325 is coupled to one surface of the |ink 220
sothat thefrictional resistance nay be appliedtothecladding
of the power line 150. As described later, the frictional shoe
325 makes contact with the power |ine 150 at a portion of a
rotational novenent range of the link 220. In this case, the
frictional shoe 325 is installed in a replaceable structure
corresponding to the size of the power |ine 150.

Regar di ng t he operati on described with reference to FI GS.
9 and 12, the gri pper accordingtothepresent inventionisfixed
totheregionof thecabletray for theinstallationof the power
line 150, pneumatic pressure, hydraulic pressure, and
el ectricity are supplied, andthe wire rope 320 i s open, so that
the wire 150 is nounted on the |link 220. Then, the power |ine
150 i s coupled by insertingthew rerope 320intothelink 220,
and the actuator is operated at a preset period of tine.

Accordingly, asshowninFI G 9, whil etheoperatingcylinder
455 is noved forward, the wire rope 320 is inclined backward,
and the frictional shoe 325 nakes contact with the power |ine
150 to nove forward the power line 150 through the frictional
resi stance agai nst the sliding. As shown in FIG 10, when the
operating cylinder 455 starts bei ng noved backward, the wire

rope 320 is inclined forward, and the contact between the
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frictional shoe 325 and t he power |ine 150is rel eased. As shown
inFlI G 11, duringthebackwardnovenent of the operatingcylinder
455, the power line 150 loses the sliding frictional resistance
to be maintained in a present position. As shown in FIG 12,
if the operating cylinder 455 starts noving forward, the wire
rope 320 starts being inclined backward.

As descri bed above, according to the present invention,
energy fornmed by the |inear novenent of the actuator 450 is
converted into energy for the gripping of the power |ine 150.

FIG 13 shows a | ocking mechanismfor the attachi ng and
t he det achi ng of the power |ine 150 by t he gri pper for the power
| ayi ng. The devi ce for | ayi ng the power |inethroughthegripper
techni que may be realized in alight, thin, short, and conpact
structure, and proper when |l ayi ngthe power lineinahorizontal,
vertical, or curved shape at a narrow, hi gh, and deep pl ace such
as a cable tray. The gripper perforns reciprocal novenent in
t he nmovenent direction of the power line to apply frictional
force in one direction.

The base 211 according to the present inventionis coupl ed
to the hydraulic and pneumatic cylinders (not shown) to nove
forward and backward whil e applying the drawing force to the
power i ne.

I n addition, according to the present invention, the link
220 is installed on the base 211 by i nterposi ng the hinge shaft
223 between the link 220 and the base 211. The link 220 has a
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sem -circul ar section to support the | ower portion of the link
220. The link 220 i s coupled to the base 211 by i nterposing the
hi nge shaft 223 between the |ink 220 and t he base 211 torotate
forward and backward within a preset angle range. In the |ink
220, t he backward i nclination angl e at the nonent t hat t he power
linel50isdrawnisset tobegreater thantheforwardinclination
angl e at t he nonent t hat t he power lineisslidduetothebackward
novenent .

In this case, the frictional shoe 325 is attached to the
front surface of the link 220 to increase the frictional force
tothepower | i ne150. Thefrictional shoe 325 nakes cl ose cont act
with the power |ine 150 only in the backward inclination due
totheforwardnovenent of thelink220toincreasethefrictional
force resulting from applied pressure.

According to the detailed configuration of the present
i nvention, the link 220 i ncludes a fi xi ng groove 231 and a bal |
pocket 235 to support the wire rope 320. The fixing groove 231
tightly supports one endof thew rerope 320, andthe bal |l pocket
235 easily detachably supports an opposite end of the wire rope
320. A coupling groove 233 is formed in a peripheral portion
of the fixing groove 231, and a separation pin 318 is coupl ed
to the coupling groove 233 to prevent the arbitrary separation
of the wire rope 320. The ball packet 235 is fornmed in a
sem spherical shape to tightly receive one of the spherical

menber s 321 of thew rerope 320. Accordi ngly, duringtheforward
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nmovenent of the link 220 inclined in the backward direction,
the wirerope 320 mai ntains the tight coupling state by the ball
pocket 235.

In use, the power line is placed on the Iink 220 in the
state that the opposite end of the wire rope 320 is rel eased,
the gap of the spherical nenber 321 is spread at the opposite
end of the wire rope 320, and the power line is inserted into
the fixing groove 231 and the ball pocket 235. In this case,
the | ower spherical nmenber 321 is provided at the | ower ball
pocket 235, and the upper spherical nmenber 321 is nounted in
the fitting groove 231. Thereafter, the base 211 is operated
toinduce t he f orward/ backward novenent of thelink 220. Inthis
case, the power lineisdrawninone way duetothelinkage anong
the wire rope 320, the link 220, and the frictional shoe 325.

Al t hought he exenpl ary enbodi nent s of t he present i nventi on
have been descri bed, it i s understoodthat the present i nvention
should not belimtedtothese exenpl ary enbodi nents but vari ous
changes and nodi fi cati ons can be nade by one ordinary skilled
intheart withinthe spirit and scope of the present i nvention
as hereinafter clained.

The transport device according to the present invention
i s applicationfor the use of drawi ngthe power |ineonthecable
tray of the ship and installing the power |ine on the preset

pat h.
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CLAI M5

1. A transport device for laying a power |ine by applying
laying force to the power line to transport the power Iine
onto a set pathway, the transport device conprising:

a novable body having a link novable in a forward-
backward direction of the power line; and

a gripping unit conprising a gripper to grip the power
line in linkage with the |ink,

wherein the link is rotatably nounted on the novabl e body
by interposing a hinge shaft between the link and the novable
body,

wherein the link is noved in a forward direction of the
power |ine while being inclined backward together with the
gripper by rotation on the hinge shaft to apply frictional
force between the power line and the gripper, and the link is
nmoved in a backward direction of the power |ine while being
inclined forward together with the gripper by rotation on the
hi nge shaft to renove the frictional force.

2. The transport device of claim 1, wherein the link of the
novabl e body applies the laying force to the power line by

nmovi ng together with the power line only in one way novenent.

3. The transport device of claim 1, wherein a hinge shaft is
detachably nounted by providing at l|least one of a splitting
pin, a snap pin, a screw, and key to couple the novabl e body
to the link.

4. The transport device of claim 1, wherein the novabl e body

and the link interpose a stopper between the novabl e body and

the link to limt a forward-backward novenent range.
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5. The transport device of claim 1, further conprising an
auxiliary menber based on a roller to reduce frictiona

resi stance when | aying the power I|ine.

6. A transport device for transporting and laying a power
line, the transport device conprising:

a base having a hinge shaft;

a link rotatably installed on the hinge shaft of the
base, and having a wre rope for coupling of the power I|ine;
and

an actuator coupled to induce reciprocal novenent of the
link,

wherein the link is noved in a forward direction of the
power |ine while being inclined backward together with the
wire rope by rotation on the hinge shaft to apply frictiona
force between the power line and the wire rope, and the |ink
is moved in a backward direction of the power |ine while being
inclined forward together with the wire rope by rotation on
the hinge shaft to renove the frictional force.

7. The transport device of <claim 6, wherein the [link
conprises a frictional shoe to apply one-way frictional force

to the power I|ine.

8. The transport device of <claim 6, wherein the [link
conprises a fixed groove and a ball pocket to support the wire

r ope.



