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[DESCRI PTI ON]

[I nvention Titlel

DEVI CE FOR LAYI NG PONER LI NES USI NG GRI PPER TECHNI QUES
[Techni cal Field]

The present invention relates to a device for laying a
power line through a gripper technique, and nore
particularly to a device for laying a power line through a
gri pper technique, which is installed with a light, thin,
smal |, and conpact structure at a place, such as a cable
tray on a ship, which limts the access of a worker.

[Background Art]

In general, a work of laying a cladded power |Iline
having a nulti-core requires significantly nuch |abor. As
various devices for laying a power |ine are introduced, the
efficiency of laying the power line is gradually increased.
Neverthel ess, a work of laying the power line in a cable
tray installed on a narrow place, such as a ship, or a
marine plant still depends on the hand of a worker. Above
all, much labor is required, so that the nuscul oskel eta
di sorders of workers may be easily caused. Accordingly, the

efficiency of the work may be degraded.

For a devi ce for | ayi ng a power l'ine,
el ectric/ engi ne/ pneunatic wi nch | ayi ng machi ne, a
roller/caterpillar/ball shape puller and feeder, and a

robot for towng a guide rope are nmainly used. However,
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nost devices are heavy and have a large size suitably for a
i near type power |ine. Accordingly, the devices may not be
applied to a narrow space or a power |line vertically
connected with a curved line.

In the case of a ship or a plant, since nost of power
| i nes have sections perpendicular to the curved line, a new
cable laying systemis required. The device for the system
requires smal |, l'ight, hi gh-rate, and hi gh power
characteristics.

As pri or arts for r ef er ences, Kor ean Pat ent
Regi stration  No. 120592, and Korean Uility Mde
Regi stration No. 0454764 have been generally known.
According to Korean Patent Registration No. 120592, a whol e
length including that of a towing unit is increased, so
that the installation is difficult at a narrow space.

According to Korean Uility Mdel Registration No.
0454764 as another prior art, the reliability and the
durability nmay be deteriorated as a structure is
conpl i cat ed.

[Di scl osure]
[Techni cal Probl eml

In order to solve the above problens, an object of the
present invention is to provide a device for laying a power
line through a gripper technique, which can be installed in

a light, thin, small, and conpact structure at a narrower
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pl ace that does not |imt the access of a worker and causes
t he poor posture of the worker, thereby reducing the nunber
of workers and tinme nunber for a power line |aying work.

Anot her object of the present invention is to prevent
a cable from being dropped in a vertical section of a cable
tray.

[Techni cal Sol ution]

In order to acconplish the above object, there is
provi ded a device for laying a power line on a wire pathway
having a plurality of trays through a gripper technique.
The device includes at |east one driving unit provided on
the wire pathway to form force of laying the power |ine
t hrough reciprocal novenent of an actuator, and a gripping
unit to grip the power line and to transfer the |aying
force to the power line in synchronization with the driving
unit.

According to the detailed configuration of the present
i nvention, the the gripping unit includes one of a car-type
gripper, a U-type gripper, and a bubbl e-type gripper.

According to another enbodinent, there is provided a
device for laying a power line through a gripper technique
by applying force of laying the power line to transfer the
power line onto a preset pathway. The device includes a

novabl e body having a link novable in a forward-backward
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direction of the power line, and a gripping unit including
a gripper to grip the power line in linkage with the |ink.

According to the detailed configuration of the present
invention, the gripper of the gripping unit includes at
| east one of a wire rod, a belt, a U shaped rod, and a one-
way roller.

According to the detailed configuration of the present
i nvention, the gripper includes at |east one of a wire rope,
a chain, fiber, and resin when the gripper is the wire rod.

According to the detailed configuration of the present
invention, the gripper further includes at |east one of a
plurality of blocks, screws, and engaged concavo-convex
patterns corresponding to a dianeter of the power I|ine.

According to the detailed configuration of the present
i nvention, the gripping unit further includes a |ocking
menber to attach and detach the gripper, and the | ocking
menber enploys at |east one of a pocket, a bracket, and a
SCrew.

According to the detailed configuration of the present
invention, the gripper of the gripping unit includes a
cl adding material formed of at |east one of air hose, vinyl,
| eat her, fiber, and rubber to prevent the power line from
bei ng damaged.

According to still another enbodinment of the present

invention, there is provided a device for laying a power
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line through a gripper technique by transferring the power
line. The device includes a base having a hinge shaft, and
a link rotatably nmounted on the hinge shaft of the base and
having a wire rope for coupling the power |ine.

According to the detailed configuration of the present
invention, the wire rope of the link includes a plurality
of spherical nenbers to adjust a coupling length of the
wire rope of the |ink.

According to the detailed configuration of the present
i nvention, the link includes a ball plunger to support the
Wi re rope.

According to the detailed configuration of the present
invention, the link includes a fixing groove and a ball
pocket to support the wire rope.

In addition, the fixing groove and the ball pocket
have si de grooves for entering of the wire rope.

According to the detailed configuration of the present
invention, the side groove comunicating wth the bal
pocket has a chanfered part or a rounded part at an
entrance thereof.

According to the detailed configuration of the present
invention, the fixing groove and the ball pocket have a
side groove and an L-shaped groove, respectively, for

entering of the wire rope.
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According to still another enbodinment of the present
invention, there is provided a device for laying a power
line through a gripper technique. The device includes a
body having a predetermned length and a predeterm ned
width, a locking part protruding to one side from an upper
end and a | ower portion of the body, a nounting part having
a gripper at an internediate portion of the body, and a
fixing unit to fix the body to a cable tray.

According to the detailed configuration of the present
invention, the locking part has a multi-stage step such
that the locking part is nounted on cable trays having
nmutual Iy different shapes.

According to the detailed configuration of the present
i nvention, one of an eye gripper, a belt gripper, and a
wedge-type gripper is fixed to the nounting part.

According to the detailed configuration of the present
invention, the body is fornmed therein with a rectangul ar
hole to vary a fixing position of the fixing unit and with
a cover to cover the rectangul ar hol e.

According to the detailed configuration of the present
i nvention, the fixing unit includes a bolt novably fixed
into the rectangular hole of the body, and a knob coupl ed
to a rear surface of the body by the bolt.

[Advant ageous Effects]
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As descri bed above, according to the present invention,
the device for laying the power |ine through a gripper
technique can be installed in a light, thin, small, and
conmpact structure at a narrower place, such as a ship or a
marine plate, that does not limt the access of a worker
and causes the poor posture of the worker, thereby reducing
the nunmber of workers and tinme nunber for the power I|ine
| ayi ng wor k.

[Description of Draw ngs]

FIG 1 is a view showwng a system for laying a wire
according to the present invention.

FIG 2 is a block diagram showi ng the connection state
of a main conponent in the systemfor laying the wire shown
in FIG 1.

FIGS. 3 to 5 are views showng variations of a
gripping unit of FIG 1.

FIG 6 is a view showing the installation sate of the
gripping unit of FIG 1.

FIG 7 is a block diagram show ng a driving unit and a
control unit of FIG 1.

FIG 8 is a view showng a device for laying a wire
according to the present invention.

FIG 9 is a schematic view show ng a main conponent of

FIG 8.
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FIGS. 10 and 11 are schematic views showng the
operating sate of FIG 4.

FIG 12 is an exploded perspective view showing a
gripper for laying a wre according to the present
i nventi on.

FIG 13 shows a plan view and a | ongitudinal sectiona
view showing a nodification of FIG 12.

FIG 14 shows a plan view and a longitudinally
sectional view showi ng another nodification of FIG 12.

FIG 15 is a longitudinally sectional view show ng the
use state of FIGS. 12 to 14.

FIGS. 16 to 18 are expl oded perspective views show ng
a vertical tray clanp according to the present invention.

FIGS. 19 to 21 are views showing the structure of a
gripper applied in FIG 16.

[Best Model
[Mode for Invention]

Hereinafter, an enbodinent of the present invention
will be described in detail with reference to acconpanyi ng
dr awi ngs.

FIG 1 is a view showing a system for laying a power
line 150 on a wire pathway having a plurality of trays 110,
120, 130. The wire pathway includes a horizontal tray 110,
a vertical tray 120, and a corner tray 130. The narrow wire

pathway in a ship or a marine plant includes a plurality of
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straight lines and curved lines and has a long |ength. The
wire pathway of the curved line is formed at a plurality of
poi nts 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 novenment of the driving unit 400. The gri pping
unit 300 is introduced to easily lay the power line on the
wire pathway. A conventional w nch |aying machine is used
to mainly lay a thick power line on a straight-shaped wire
pat hway. Wen a cable is laid on a very long wre pathway,
aroller is minly used to reduce the friction between the
cabl e and t he wre pat hway. Nevert hel ess, since
significantly great tensile force is applied to the power
line, the power |ine nay be danaged.

In particular, when a curved wire pathway and a
straight wire pathway are m xed, since significantly great
force is applied to the curved wre pathway, the power |ine
may be broken. Accordingly, when the curved wire pathway is
used together, there is a limtation in the use of the
wi nch.

According to the detailed configuration of the present
invention, the gripping unit 300 includes the selective
conmbi nation of a car-type gripper 331, a Utype gripper 333,
and a bubble-type gripper 335. The car-type gripper 331
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restricts the novenent of the power line 150 by rotating an
arm and the U-type gripper 333 restricts the novenent of
the power line 150 as a U-shape band is noved up and down.
The bubbl e-type gripper 335 induces the expansion and the
shrinkage of the band by pneumatic pressure to restrict the
novenent of the power line 150. The car-type gripper 331,
the U-type gripper 333, and the bubbl e-type gripper 335 may
be provided in a conpact size to be easily installed in
narrow trays 110, 120, and 230.

Meanwhile, as shown in FIG 6, the small car-type
gripper 331, the Utype gripper 333, and the bubble-type
gri pper 335 enploy their respective clanp 227, so that the
car-type gripper 331, the Utype gripper 333, and the
bubbl e-type gripper 335 are tightly supported on the top
and bottom surfaces of the trays 110, 120, and 130.

In addition, according to the present invention, the
driving unit 400 to draw the power |ine 150 through the
reci procal novenent of an actuator is synchronized with the
gripping unit 300 at a plurality of points of the wre
pat hway. Since the gripping unit 300 is intermttently
installed at the trays 110, 120, and 130, the tensile force
to be applied to the power line 150 is not great.
Accordingly, the driving unit 400 nay be provided in a

conpact size. If the tensile force of the power line 150 is

10
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great, devices such as conventional wnch, drawer, and
feeder may be operated together with the driving unit 400.

According to the detailed configuration of the present
invention, the driving unit 400 includes a switch 410, a
control valve 412, and a tinme delay valve 415 to adjust the
operating timng between actuators. The driving unit 400
properly includes a pneumatic actuator for reciprocal
novenent. However, the driving unit 400 may include a
hydraulic cylinder, electric, or engine-type actuator. The
actuator operation is perfornmed through the configuration
including the switch 410, the control valve 412, or the
time delay valve 415 as shown in FIG 7. The switch 410
enploys a lever nmanually manipulated by a worker. The
control valve 412 perforns functions such as “start”,
“stop”, or “reset”. The tine delay valve 415 nakes a
di fference between a start tinme point and a stop tine point
of devices including the gripping unit 300 and the driving
unit 400. In addition, as shown in FIG 7, the electric
circuit may be used together with the pneumatic circuit.

In addition, according to the present invention, the
control wunit 500 is distributed to a unit controller 510
and a central controller 520 to control the gripping unit
300, and the driving unit 400. The unit controller 510 is
installed according to set regions of the trays 110, 120,

and 130, and the central controller 520 is a plurality of

11
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unit controllers 510 at a place for conveni ent mani pul ation.
A wreless operator 530 nmay be interposed between the unit
controller 510 and the central controller 520.

FIG 8 shows a device to apply wire laying force to a
preset pathway to lay the wire. In the case of a ship, a
cable tray 100 to support the power line 150 is narrowed
and conplicated, and provided in horizontal, vertical, and
curved shapes at a high position. The device 160 for |aying
the power according to the present invention ains at the
cable tray 100 of the ship and the mnarine plant having
inferior installation conditions, but the present invention
is not limted thereto.

The device 160 for laying the power line according to
the present invention includes a novable body 210, a
gripping unit 300, and a driving wunit 400 as nmain
conmponents. Hereinafter, the details of the main conponents
w || be descri bed.

The novable body 210 according to the present
i nvention has a structure of having a link 220 novable in a
forward- backward direction of the power Iline 150. The
novabl e body 210 is configured based on a franme so that the
novable body 210 is fixed to the cable tray 100, and
receives the link 220 on the franme so that the link 220 is
novabl e forward/ backward. The ‘forward-backward novenent’

represents novenent in a direction in which the power I|ine

12
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150 is laid. Accordingly, the *‘forward/backward includes
all of horizontal, wvertical, and curved directions which
represent the pathway of the cable tray 100. The
f orwar d/ backward novenent of the link 220 is not limted to
the |inear novenent, but includes rotation novenent.

According to the detailed configuration of the present
i nvention, the link 220 of the novable body 210 is noved
together with the power line 150 only in one-way novenent.
Accordingly, the Iink 220 may nove together with the power
line 150 in the forward novenent by applying the frictional
force to the power line 150. In the backward novenent, the
link 220 may nove backward separately from the power |ine
150. The above one-way wire laying force is applied through
t he nechani cal nmechanism to be described |later, which is a
mai n conponent to sinplify the whole structure.

In this <case, a hinge shaft 223 1is detachably
installed to couple the novabl e body 210 to the link 220 as
at least one of a splitting pin, a snap ring, and a key is
I nt erposed between the novable body 210 and the |ink 220.
In addition, a stopper 225 is interposed between the
novabl e body 210 and the |link 220 so that the forward-
backward novenent range is restricted.

In addition, the gripping unit 300 according to the
present invention has a gripper 310 to grip the power I|ine

150 in linkage with the link 220. The gripper 310 is a main

13
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conponent to restrict the laying force for the power I|ine
150 together with the above-described |ink 220. Although
one gripper 310 is generally applied to one link 220, a
plurality of grippers 310 may be applied to one |ink 220.

Through the detailed configuration of the present
i nvention, the gripper 310 of the gripping unit 300 may
enploy at least one of a wire rod, a belt, a U shaped rod,
and a one-way roller. The wre rod is a flexibly bendable
menber and advant ageous in the detaching/attaching
(1 oadi ng/ unl oadi ng) of the power line 150. The belt has the
flexibility such as the wire rod and a wider wdth., |If
necessity, the belt may be provided on an inner surface
thereof with a concavo-convex pattern. The U shaped rod is
not inconvenient when the power line 150 is detached or
attached, but has durability inproved to high strength. The
one-way roller has a structure in which a roller is
conbined with a one-way clutch, and disadvantage in terns
of a light, thin, small, and conpact structure. However,
the one-way roller may mnimze the frictional force in the
backward novenent. The wire rod, belt, U shaped rod, and
the one-way roller of the gripper 310 may be used
individually or integrally.

In this case, when the gripper 310 is the wire rod, at
| east one of a wire rope, a chain, fiber, and resin nmay be

used. The wire rope prefers steel, but may include fiber or

14
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resin. The chain is disadvantage in the light, thin, small,
and conpact structure, but may be partially replaced easily
in cutting. The fiber and resin nay be used for a single
core having high strength or a coaxial cable.

Meanwhile, it 1is preferred that the gripper 310
i ncludes at | east one of a plurality of blocks, screws, and
engaged concavo-convex patterns corresponding to the
di aneter of the power line 150. Wen the configuration to
adjust a length is applied to the gripper 310, the power
line 150 may be used wi thout change even if the dianmeter of
the power line 150 is varied. The bl ocks preferably include
a spherical body, a polyhedral body, or a conical body
formed of a netallic mterial, but nay be at |east
partially replaced with a nut which is a standard product.
In any case, the block is coupled to a predeterm ned
section of the wire rod, and the wire rod is spread at a
desirable point to form a gap so that the wire rod is
coupled to the Iink 220. In addition, a portion of the wire
rod is coupled to a spiral line, a concavo-convex part is
engaged with the wre rod, and a screw based pressing
schene is applied to one side of the wire rod, so that the
| ength of the gripper 310 nmay be adj usted.

According to the detailed configuration of the present
i nvention, the gripping unit 300 further includes a | ocking

menber 315 to detach or attach the gripper 310, and the
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| ocki ng nmenber 315 may enploy at |east one of a pocket, a
bracket, and a screw. One end of the gripper 310 is
securely fixed to the |link 220, and an opposite end of the
gripper is detachably fixed to the |ocking nenber 315. Wen
a wire rod is used as the gripper 310, and a plurality of
bl ocks are coupled to the wire rod, a pocket, which nmay be
engaged with the block, is fornmed in the link 220. On the
sane principle, the locking nenber 315 nmay include a
bracket or a screw depending on the gripper 310 or a nanner
of adjusting the length of the gripper 310.

According to the detailed configuration of the present
i nvention, the gripper 310 of the gripping unit 300 further
i ncludes a cladding material 313 fornmed of at |east one of
an air hose, vinyl, leather, fiber, and rubber to prevent
the power line 150 from being damaged. When the pressing
force of the gripper 310 coupled to the link 220 is applied
to the power |ine 150, the cladding of the power |ine 150
may be damaged due to the heavy load. In order to prevent
t he above problens, the cladding material 313 having a high
frictional coefficient and wear resistance is applied to an
outer surface of the gripper 310. The cladding material 313
includes at |east one of an air hose forned of a resin
material, vinyl, l|eather, fiber, and rubber. If there is no
ri sk of damagi ng the power line 150, the cladding nateri al

313 nmay not be used.
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In addition, the driving unit 400 according to the
present invention has a structure of applying laying force
to the power line 150 by inducing the novenent of the |ink
220 and the gripper 310. The forward/ backward novenent of
the link 220 and the gripper 310 is perforned on the
novabl e body 210 by the driving unit 400. As described
above, only in one-way novenent of the driving unit 400,
the wire laying force is applied to the power |ine 150.

The control unit 500 according to the present
i nvention has various circuit configurations depending on
hydraul i c schenes and el ectrical schenes.

Regardi ng the operation, as showmn in FIG 10, the link
220 is noved forward while being inclined backward together
with the gripper 310 to maximze the sliding frictional
force to apply the laying force to the power wre. As shown
in FIG 11, the link 220 is noved backward while being
inclined forward together with the gripper 310 to renove
the sliding frictional force, so that the power line 150 is
| ocated at the position thereof w thout change. The forward
inclination and the backward inclination of the link 220
are induced by restricting a forward/ backward angle of the
stopper 225. For reference, the directions of applying the
wire Jlaying force my be varied depending on the
installation directions of the novable body 210 and the

gri pping unit 300.
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FIG 12 shows the device for laying the power |ine 150,
particularly, the device for laying the power Iline 150
through the the gripper technique. |If the device based on
the gripper technique is used, the power |ine 150 may be
easily laid on the pathway at a narrower space such as a
cable tray of a ship. The power line 150 ains at a | arge-
scale wire having a large dianeter and heavy weight, but
the present invention is not |imted thereto.

In the following description, “forward", "front",
"forward", "rear", "back", "backward" is defined based on
t he novenent directions of the wire while the wire is drawn.

According to the present invention, a base 211 is
provided with therein a hinge shaft 223. The base 211 is a
part to support the link 220 to be described l|ater and
fixed to the actuator (not shown) by a bolt. The hinge
shaft 223 to couple the link 220 to the base 211 is
installed in a structure that can be easily detached using
a snap pin.

In addition, according to the present invention, the
link 220 having the wre rope 320 is rotatably nounted on
the hinge shaft 223 of the base 211 to couple the power
line 150. The link 220 has a sem -circular structure having
an open upper portion, and the hinge shaft 223 of the base
211 is coupled to a |l ower portion of the link 220. The wre

rope 320 enploys steel or a fiber material and has a

18
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cladding by a predeterm ned section in order to increase
the frictional force of the power |ine 150.

In this case, the base 211 has the stopper 25 to
restrict the novenment range of the link 220. The stopper
225 is provided in the formof a groove or a protrusion on
a part of the base 211 close to the |ink 220. The stopper
225 induces the rotation novenent of the link 220 at a
predeterm ned angle about a vertical |ine while the power
line 150 is laid.

According to the detailed configuration of the present
inventioni, the wire rope 320 of the link 220 includes a
plurality of spherical nenbers 321 to adjust the coupling
| engt h. The spherical nenbers 321 are coupled to each other
with a slight gap therebetween throughout a predeterm ned
section of the wre rope 32. The gap between the spherica
menbers 321 is used to be inserted into an incision part
formed in one side of the link 220 for the coupling of the
link 220. The dianeter of the spherical nenber 321 is a
factor to determne the coupling length (dianeter) of the
wire rope 320 corresponding to the variation in the
t hi ckness of the power |ine 150.

According to the detailed configuration of the present
invention, the link 220 has a ball plunger 323 o support
the wire rope 320. The ball plunger 323 includes a ball and

a spring to be received in the groove of the link 220 to
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prevent the wire rope 320 from being arbitrarily deviating
fromthe link 220 by elastic force applied to the ball. In
addition, the ball of the ball plunger 323 does not require
a spherical shape at an entire portion thereof but the bal
may have a sem -spherical shape at a portion thereof.

In this case, the 1link 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 link 220 so that the frictional resistance
may be applied to the cladding of the power |ine 150.

FIG 13 shows the nodification of FIG 12, and shows a
| ocking tool for the attaching and the detaching of the
power |ine 150 by the gripper for the wire laying. The
device for laying the power I|ine through the gripper
technique may be realized in a light, thin, short, and
conmpact structure, and proper when laying the power line in
a horizontal, vertical, or curved shape at a narrow, high,
and deep place such as a cable tray. The gripper perforns
reci procal nmovenent in the novenent direction of the power
line to apply frictional force in one direction. The base
211 according to the present invention is coupled to a
hydraulic or pneumatic cylinder (not shown) to perform the
reci procal novenent while providing drawing force to the
power line. In addition, according to the present invention,

the link 220 is nounted on the base 211 by interposing the
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hi nge shaft 223 therebetween. In addition, the link 220 is
formed in a sem -spherical sectional surface to support the
| ower portion of the power |ine.

The link 220 is coupled to 211 by interposing the
hi nge shaft 223 between the link 220 and the base 111 to
perform rotation novenment in the forward and backward
directions wthin a preset angle range. The backward
inclination angle of the link 220 at the tinme point that
the power line is drawn due to the forward novenent is set
to be greater than the forward inclination angle of the
link 220 at the tine point that the power line slides due
to the backward novenent.

According to the detailed configuration of the present
invention, the link 220 includes a fixing groove 231 and a
bal | pocket 235 to support the wire rope 320. The fixing
groove 231 tightly supports one end of the wire rope 320,
and the ball 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 coupled to the coupling groove
233 to prevent the arbitrary separation of the wre rope
320. The ball packet 235 is forned in a sem spherical shape
to tightly receive one of the spherical nenbers 321 of the
wire rope 320. Accordingly, during the forward novenent of

the link 220 inclined in the backward direction, the wire
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rope 320 maintains the tight coupling state by the ball
pocket 235.

According to the detailed configuration of the present
i nvention, the fixing groove 231 and the ball pocket 235
have side grooves 232 for the entering of the wire rope 320.
The side grooves 232 are fornmed perpendicularly to forward-
backward directions to allow the wire rope 320 to pass
t heret hrough. The fixing groove 231 conmmunicates with the
side groove 232 at one side of the |link 220, and the bal
pocket 235 conmunicates with the side groove 232 at an
opposite side of the link 220. Since the wire rope 320
reaches the ball pocket 235 through the side groove 232
the wire rope 320 can be rapidly coupled. In this case,
since the wire rope 320 nay be spread and separated due to
the elastic force, the coupling groove 233 and the
separation pin may be provided.

According to the detailed configuration of the present
i nvention, the side groove 232 conmunicating with the ball
pocket 235 has a chanfered part or a rounded part at the
entrance thereof. Wien the wire rope 320 is nounted on the
link 220, the spherical nenber 321 may rapidly enter the
side groove through the chanfered or rounded part. The
chanfered or rounded part is formed at all contact parts
with the spherical nmenber 321 during the pass of the
spherical nmenber 321. In addition, a chanfered part 238 may
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be fornmed on the top surface of the link 220 so that the
spherical nenber 321 is securely nounted.

In use, the power line is placed on the link 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 |ine
is inserted into the side groove 232 forned at the opposite
end of the link 220. In this case, the |ower spherical
menber 321 is provided at the |ower ball pocket 235, and
t he upper spherical nenber 321 is nmounted in the chanfered
part 238. Thereafter, the base 211 is operated to induce
t he forward/ backward novenent of the link 220. In this case,
the power line is drawn in one way due to the |inkage anong
the wire rope 320, the link 220, and the frictional shoe
325.

FIG 14 is still another nodification of FIGS. 12 and
13, and the <configurations of FIGS. 12 and 13 have
equi valence with the configuration of FIG 14 in terns of
the link 220, the fixing groove 231, and the ball pocket
235.

According to the above configuration, the fixing
groove 231 and the ball pocket 235 have a side groove 232
and an L-shaped groove 236, respectively, for the entering
of the wire rope 320. The side grooves 232 refer to grooves

formed perpendicularly to forward-backward direction to
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allow the wire rope 320 to pass therethrough. The L-shaped
groove 236 has a passage bent in two directions of the
forward-backward direction and a l|ateral direction. The
fixing groove 231 and the side groove 232 communicate with
each other at one side of the link 220, and the ball pocket
235 comunicates wth the L-shaped groove 236 at an
opposite side of the link 220. Since the wire rope 320
reaches the ball pocket 235 through the L-shaped groove 236,
the tight coupling state is maintained after nounting. In
other words, the spreading of the L-shape groove 236 is
restricted due to the elastic force of the wire rope 320,
so that the the separation pin 318 is not required.

In this case, the crossing passages of the L-shaped
groove 236 are maintained at an angle of 70 ° to 110°. The
forward- backward directional passage and the laterally
di rectional passage of the L-shaped groove 236 cross each
ot her so that the passages are naintained at a right angle.
However, the passages may cross each other at an acute
angle or an obtuse angle within a preset angle range. |If
the crossing angle between the passages is a proper angle
or less, the nmounting of the wire rope 320 is inconvenient.
If the crossing angle is the proper angle or nore, the
arbitrary separation of the wire rope 320 nmay be caused.

As shown in FIGS 16 to 18, a tray clanp 180 includes a

body 200 having a predeterm ned |length and a predeterm ned
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wi dt h, clanps 227 protruding in one direction from an upper
end and a | ower portion of the body 200, nounting parts 218
having a gripper provided at an internedi ate portion of the
body 200, and a fixing unit 250 to fix the body 200 to the
cabl e tray.

The body 200 of the tray clanp 180 has a rectangul ar
shape having a predetermned length and a predeterm ned
width. The length of the body 200 is Ilonger than an
i nterval between cable trays.

In addition, auxiliary nenbers 480 are rotatably fixed
to an wupper end and a lower end of the body 200,
respectively. The auxiliary nenbers 480 allow the power
line to be gently bent when the power line is laid on an
i nclination portion and a bent portion of the cable tray to
protect the power |line and the power line is snoothly noved
at the bent portion.

The body 200 is fornmed in upper and |ower portions
thereof with elongated holes 213 for the nmounting of the
fixing units 250. The rectangular hole 213 facilitates the
nmounting of the fixing unit 250 when the fixing unit 250 is
nounted on the cable tray by changing the position of the
fixing unit 250. In addition, a cover 214 is provided on
the rectangular hole 213 to prevent the fixing unit 250

from bei ng exposed.
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In addition, the body 200 is formed in left and right
| ongi tudi nal sides thereof with a plurality of fixing holes
215. Stiffening nenbers 216 having a predetermned |ength
are fixed to the fixing holes 215.

In other words, the stiffening nenber 216 enhances the
strength of the body 200 to prevent the deformation or the
damage to the body 200 resulting from the work of I|aying
t he power Iine.

The clanps 227 protrude fromthe body 200 to nount the
cable tray therein. The clanps 227 are forned at the upper
end and the |lower portion of the body 200 while protruding
from both [ateral sides of the body 200 by a predeterm ned
| engt h.

A plurality of steps 228 are formed on the clanps 227
so that the cable tray is nounted on the clanps 227
regardl ess of the shape or the size of the cable tray. The
steps 228 are stepwise forned from the distal ends of the
cl anps 227 toward the body 200.

The body 200 is fornmed therein with nounting parts 218.
The mounting parts 218 allow the gripper (not shown) to be
stably nmounted on the internediate position of the body 200.
In other words, the nmounting parts 218 have a plurality of
holes fornmed at a predetermned interval so that the

gripper is nmounted in the body 200.
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Meanwhi l e, the gripper may include an eye gripper 351,
a belt gripper, or a wedge-type gripper. The gripper my
i nclude various types of grippers as long as the gripper
can safely grip the power I|ine.

In addition, the fixing unit 250 is nounted on the
body 200. The fixing unit 250 includes a bolt 251 having a
predeterm ned | ength and a knob 252 coupled to the bolt 251.

The bolt 251 is novably fitted into the rectangul ar
hole 213 fornmed in the body 200, and the knob 252 is
coupled to the bolt 251. The bolt 251 has a dianeter
shorter than a shorter length of the rectangular hole 213
so that the bolt 251 is novably fitted into the rectangul ar
hol e 213 al ong the rectangul ar hole 213.

In addition, the knob 252 is coupled to a rear surface
of the cable tray by the bolt 251. The shape of the knob
252 is a T shape to facilitate the coupling between the
knob 252 and the bolt 251.

Hereinafter, the coupling relation of the vertica
grip-type tray clanp according to an exenplary enbodi nent
of the present invention will be described in detail.

As shown in FIGS. 16 and 19, the vertical grip-type
tray clanp according to the present invention has a
substantially C shaped body 200. The auxiliary menbers 480
are rotatably fixed to the upper and | ower ends of the body

200. The auxiliary nmenber 480 is fixed by a fixing pin (not
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shown) having a length longer than that of the auxiliary
menber 480.

The body 200 is fornmed at wupper and |ower portions
thereof with the rectangular hol es 213 having predetermn ned
| engths. The bolts 251 of the fixing units 250 are fitted
into the rectangular holes 213 novably up and down. The
covers 214 are provided on the rectangular holes 213 so
that the bolts 251 are not exposed to the outside.

The body 200 is formed in left and right | ongitudinal
sides thereof with the fixing holes 215. The stiffening
menbers 216 are inserted into the fixing holes 215 and
maintained in a fixed state, or may be integrally fixed to
t he body 200 through wel di ng.

In addition, the body 200 is provided therein with the
nmounting parts 218 by formng a plurality of holes at a
predeterm ned interval. The eye gripper 351 is nmounted into
the nmounting parts 218 including a plurality of holes. As
shown in FIGS. 19 to 21, one of the belt gripper 352 and
the wedge-type gripper 353 is stably nounted in the
nmounting parts 218.

The fixing unit 250 is fixed into the rectangular hole
213 of the body 200. The bolt 251, which is the fixing unit
250, is novably fitted into the rectangular hole 213. The
knob 252 is engaged with the bolt 252.
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In addition, the clanps 227 are forned at the upper
ends and the |ower portions of the lateral sides of the
body 200 while protruding in one direction. The clanps 227
are forned on one plate and welded to the body 200 so that
the clanps 227 are fixed to the body 200.

A nethod of fixing the vertical grip-type tray clanp
according to an exenplary enbodinent of the present
i nvention includes the steps of nounting a |ocking part of
the clanmp body, which includes the gripper nounting part
having the gripper fixed thereto, to the cable tray, and of
fixedly coupling the knob to the rear surface of the cable
tray by the bolt.

As shown in draw ngs, the tray clanps 180 according to
the present invention are nmounted to the cable tray, which
Is vertically fixed, at a predeterm ned height interval. In
ot her words, the whole shape of the cable tray (not shown)
has a substantially |adder shape, and a plurality of cable
trays 100 are horizontally fixed to the tray clanp 180 at a
predet erm ned hei ght interval.

The cable tray 100 is nounted on the tray clanp 180.
The gripper is fixed to the nounting parts 218 of the body
200 by using the fixing units such as a bolt and a nut. As
shown in FIGS. 19 to 21, one of the eye gripper 351, the
belt gripper 352, and the wedge-type gripper 353 is fixed
to the nounting part 218.
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In addition, a bolt 251, which is included in the
fixing unit 250, is fitted into the rectangular hole 213 of
the body 200 novably up and down and the cover 214 is fixed
to the rectangular hole 213 to prevent the bolt 251 from
deviating from the rectangular hole 213. In this case, the
knob 252 engaged with the bolt 251 is in a separated state.

In addition, the stiffening nenber 216 is fitted into
the fixing hole 215 of the body 200 for the fixing of the
stiffening nenber 216 or integrally fixed to the fixing
hol e 215 through welding. The rotatable auxiliary nenbers
480 are fixed to the upper ends of the lower ends of the
body 200. The auxiliary nenbers 480 are essentially fixed
to the tray clanps adjacent to a part in which a direction
is changed from the vertical section to the horizontal
section.

Meanwhil e, the auxiliary menbers 480 may not be fixed
to the tray clanp nounted on the vertical section.

The tray clanp 180 having the grippers 351, 352, and
353, and the fixing unit 250 fixed thereto as described
above noves the clanp 227 from the upper portion of the
cable tray 100 to the rear surface of the cable tray 100
and then noves down.

As the tray clanp 180 is noved down, the clanp 227 is
nounted on the cable tray 100, and the upper and |ower

cl anps 227 are nmounted on the cable tray 100 in the state
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that the upper and |lower clanps 227 are fitted into the
cable tray 100.

In addition, the fixing unit 250 is fitted into the
cable tray 100 by matching the bolts 251 with the slots 105
formed at a predetermned interval. Since the bolts 251 are
fitted into the rectangul ar holes 213 novably up and down,
the bolts 251 is vertically noved to be easily fitted into
the slots 105.

In other words, the cable tray 100 is varied in size
and shape and the positions of the slots 105 are varied
depending on the type thereof, such as a netallic cable
tray, or an FRP cable tray.

Accordingly, a worker can fit the bolts 251 into the
slots 105 by vertically noving the bolts 251.

As the knob 252 is engaged with the bolt 251 on the
rear surface of the cable tray 100 in the state that the
bolt 251 is fitted into the slot 105, the nounting of the
tray clanp 180 is conpl eted.

After the nounting of the tray clanp 180 has been
finished as described above, the wires 150 to be laid are
inserted into the grippers 351, 353, and 353.

Her ei nafter, the vertical-grip type tray clanp
according an exenplary enbodi nent of the present invention

laid on the cable tray will be described in detail.
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In the state that t tray clanps 180 according to the
present invention are nounted on the cable tray 100 at a
predeterm ned height interval, the power Iine 150 is
inserted. In addition, a cable laying robot (not shown) is
i nterposed between the tray clanps 180 of the cable tray
100 to drawn the power |ine 150.

In other words, the cable laying robot draws the power
line 150 by a predetermned length to lay the cable. Since
the cable laying robot uses “a device for laying a power
line in a gripping type (see Korean Patent Application No.
10-2013-0114512), and ‘a system for laying a cable (see
Korean Patent Application No. 10-2013-0098981) filed by the
applicant of the present invention, the details thereof
will be omtted.

The power I|ine 150 is noved up by a predeterm ned
| ength through the cable laying robot. During the operation
of the cable laying robot, the power line 150 is stopped to
be nmoved up tenporarily. In this case, the power line 150
Is prevented from being dropped down by the grippers 351,
352, and 353 nmounted in the nounting parts 218.

As shown in FIG 19, the eye gripper 351 allows the
power line 150 to be positioned inside the gripper and
noved up by the predeterm ned height through the cable
| ayi ng robot.
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When the cable laying robots is tenporarily stopped to
nove up the power line 150 after noving up the power I|ine
150 by the predeterm ned height, the power line 150 may be
sagged (dropped down) by the weight of the power |ine 150.

In this case, the eye gripper 351 is folded down to
prevent the power line 150 from being sagged as shown in
drawi ngs. In other words, the power line 150 is maintained
in the close contact state with the inner surface of the
gri pper 351, and noved up as the cable laying robot noves
up the power |ine 150.

However, if the power I|ine 150 is sagged, the eye
gripper 351 is folded down so that the power line 150 is
drawn toward the tray clanp 180. Accordingly, the power
line 150 is prevented from being prevented by the eye
gri pper 351.

In other words, as the eye gripper 351 is fol ded down
in drawings, the power I|ine 150 nakes <close contact
(conpression) with the gripper 351 so that the power Iline
150 can be prevented from bei ng sagged.

In addition, the belt gripper 352 has a substantially
triangul ar shape and a belt having a predeterm ned |ength
is provided rotatably in one direction. In other words, the
belt gripper 352 is rotated in one direction by a one-way
bearing. In this case, the power line 150 is in close

contact with a plurality of belts. Wen the power |ine 150

33



10

15

20

25

Is noved up, the belt is rotated. If the power line 150 is
sagged, the belt 1is mnmaintained in the close contact
(conpression) with the power line 150 so that the power
line 150 can be prevented from bei ng sagged by conpression.

In addition, the wedge-type gripper 353 has a
substantially equivalent triangle simlarly to that of the
belt gripper 352, and a rotating roller or bearing is
mounted rotatably in one direction at each side of the
triangle.

In other words, the roller or the bearing of the
wedge-type gripper 353 is rotated in one direction, and
makes close contact with the outer surface of the power
line 150 at ordinary times. Accordingly, when the power
line 150 is noved up, the roller is rotated. If the power
line 150 is sagged in the state that the power line 150 is
stopped to be noved up, the power |ine 150 can be prevented
from bei ng sagged.

Al though the exenplary enbodinents of the present
i nvention have been described, it is understood that the
present invention should not be limted to these exenplary
enbodi nrents but various changes and nodifications can be
made by one ordinary skilled in the art within the spirit
and scope of the present invention as hereinafter clained.

The device for laying the power line can be installed

in a light-weight, thin, small, and conmpact structure at a
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pl ace, such as a cable tray of a ship, where the access of

a worker is limted.
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[CLAI MVB]
[Caim1]

A device for laying a power |ine through a gripper techni que by
applying force of laying the power line to transfer the power |ine
onto a preset pathway, the device conprising:

a novabl e body having a link novable in a forward-backward
direction of the power |ine; [and]

a gripping unit conprising a gripper to grip the power line in
Iinkage with the Iink; and

a driving unit applying laying force to the power |ine by
i nduci ng a novenent of the link and the gripper,

wherein the gripper of the gripping unit conprises a wire rod,
and the wire rod is at |east one of a wire rope,

a chain, fiber, and resin,

wherein the link is noved forward while being inclined backward
together with the gripper to apply a frictional force to the power
wire, and the link is noved backward while being inclined forward
together with the gripper to renmove the frictional force.

[Aaim 2]

The device of claim1, wherein the gripper further conprises at
| east one of a plurality of blocks, screws, and engaged concavo-
convex patterns corresponding to a dianeter of the power line.

[A ai m 3]

The device of claim1, wherein the gripping unit further
conprises a |ocking nenber to attach and detach the gripper, and the
| ocki ng nenber enploys at | east one of a pocket, a bracket, and a
sScrew.

[A aim4)

The device of claim1, wherein the gripper of the gripping unit
i ncludes a cladding material forned of at |east one of air hose,
vinyl, leather, fiber, and rubber to prevent the power line from
bei ng danaged.

[A ai m 5]

A device for laying a power line through a gripper technique by
transferring the power line, the device conprising:
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a base having a hinge shaft; and

a link rotatably nmounted on the hinge shaft of the base and
having a wire rope for coupling the power |ine,

wherein the wire rope of the link includes a plurality of
spherical menbers to adjust a coupling length of the wire rope of
the |ink,

wherein the backward inclination angle of the link at the tine
point that the power line is drawn due to the forward novenent is
set to be greater than the forward inclination angle of the link at
the time point that the power line slides due to the backward
novenent .

[A ai m 6]

The device of claimb5, wherein the link conprises a bal
pl unger to support the wire rope.

[Aaim 7]

The device of claimb5, wherein the |ink conprises a fixing
groove and a ball pocket to support the wire rope.

[A ai m 8]

The device of claim7, wherein the fixing groove and the bal
pocket have side grooves for entering of the wire rope.

[A ai m 9]

The device of claim8, wherein the side groove comuni cating
with the ball pocket has a chanfered part or a rounded part at an
entrance thereof.

[Aai m10]

The device of claim7, wherein the fixing groove and the bal
pocket have a side groove and an L-shaped groove, respectively, for
entering of the wire rope.

[Aaim11]

A device for laying a power |line through a gripper technique,
t he devi ce conpri sing:

a body having a predetermned |l ength and a predeterm ned wi dth;

a |l ocking part protruding to one side froman upper end and a
| ower portion of the body;
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a mounting part having a gripper at an internediate portion of
t he body; and

a fixing unit to fix the body to a cable tray,

wherein the body is formed in left and right | ongitudinal
sides thereof with a plurality of fixing holes, and stiffening
nmenber having a predeternmined length are fixed to the fixing holes.

[Aaim12]

The device of claim 11, wherein the | ocking part has a nulti-
stage step such that the | ocking part is nounted on cable trays
having mutual |y different shapes.

[A ai m 13]

The device of claim 11, wherein one of an eye gripper, a belt
gri pper, and a wedge-type gripper is fixed to the nounting part.

[Aaim14]

The device of claim 11, wherein the body is formed therein with
a rectangular hole to vary a fixing position of the fixing unit and
with a cover to cover the rectangul ar hole.

[A ai m 15]

The device of claim 14, wherein the fixing unit conprises: a
bolt novably fixed into the rectangul ar hole of the body; and a knob
coupled to a rear surface of the body by the bolt.



