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[DESCRI PTI ON]

[I nvention Titlel

GRI PPER DEVI CE FOR W RE LAYI NG
[Techni cal Field]

The present invention relates to a gripper device for
wire laying, and nore particularly to a gripper device for
wire laying, capable of laying a wwre along a preset path
by pulling the wire in a cable tray of a ship.

[Background Art]

In general, nmany wres are laid in a shipbuilding
process in which l|arge-scale labors are integrated. The
wire laying work is deteriorated in productivity due to
under significant bad conditions resulting from nuch
manpower, a narrow working place, and a high and deep cable
tray. Above all, much manpower is required in the wre
laying work, so that the nuscul oskeletal disorders of
wor kers are increased.

To this end, an electric winch, or a feeder has been
i nproved or developed for the use of the wire |aying work
i n each shipyard. However, the versatility of the electric
wi nch or the feeder is degraded due to the characteristic
of the wire laying work, so that the utilization thereof is
low. In addition, the necessity for the mniaturization and

the |lightweight of the winch or the feeder is raised.
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According to Korean Patent Registration No. 1205921 as
the prior art related to the above technol ogy, the whole
length including that of a towng unit is increased, so
that the installation in a narrow space is difficult.

According to Korean Utility Model Registration No.
0454764 as another prior art, the reliability and the
durability are deteriorated as a structure is conplicated.

According to Korean Patent Registration No. 0819781 as
still another prior art, conponents are dismantled, one
conmponent is fixed to a tray bar, and other conponents are
reassenbl ed. Accordingly, the significant tine and cost are
required to install a wire |aying device.

[Di scl osure]
[Techni cal Probl eml

In order to solve problens occurring in the related art,
an object of the present invention is to provide a gripper
device for wire laying, which can be easily and efficiently
used even in a narrower space due to a sinple structure and
easy installation thereof, and has a structure that can be
easily noved and used due to the |ightweight thereof.

Anot her  obj ect of the present invention is to
automatically noving forward a wre in reciprocating
novenent with a function of guiding the wire.

Still another object of the present invention is to

i nprove grasping force regardless of the manufacturing
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error of an outer diameter of a wire so that the transfer
of the wire can be exactly and snoothly perforned.
[Techni cal Sol ution]

In order to acconplish the above objects, there is a
gri pper device for wire laying, which applies laying force
to transfer a wire along a preset path. The gripper device
includes a novable body having a Ilink novable in a
forward/ backward direction of the wire and a gripping unit
having a gripper to grip the wire in Iinkage with the Iink.

According to the detailed configuration of the present
invention, the link of the novable body is noved together
with the wire only in one-way novenent.

According to another enbodi nent of the present
invention, there is provided a gripper device for wre
| ayi ng, which includes a base, a gripping unit that couples
an upper nenber and a |lower nenber to the base by a link
structure, and has timng belts provided on the |ower and
upper nenber, and an actuator to make reciprocating
novenent of the gripping unit.

According to the detailed configuration of the present
invention, a wire nmakes contact with three points of two
timng belt of the |ower nenber of the gripping unit and
one timng belt of the upper nenber.

According to the detailed configuration of the present

invention, the timng belts of the gripping unit are
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provided therein with one-way bearings to restrict one
direction rotation.

According to the detailed configuration of the present
i nvention, the upper nenber of the gripping unit is coupled
to the | ower nenber by providing a |ocking rod and a knob
bet ween the upper nenber and the |ower nenber such that
opening force, closing force, and fastening force are
vari ed.

According to still another enbodinent of the present
i nvention, there is provided a gripper for wire |aying. The
gri pper includes a housing having a predeterm ned |ength
and a predetermned wdth, an operating cylinder to
reciprocate in one direction inside the housing, and a
gripping unit having a clanp fixed thereto, the clanp
rotating in a direction opposite to a noving direction of
the cylinder.

According to the detailed configuration of the present
invention, the gripping unit includes support bars fixed
with a predeterm ned height to both sides of the gripping
unit and a frictional shoe to rotate at an angle within a
predet erm ned range between the support bars.

In this case, the frictional shoe is eccentrically
fixed to upper portions of the support bars, and has a
frictional surface protruding in an oval shape such that

the wire is noved by frictional force.
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According to still another enbodinent of the present
invention, there is provided a gripper device for wre
| aying. The gripper device includes a fixing ring having a
| ongitudinally cutting portion to surround and fix an outer
circunferential surface of a wire to be laid, at |east one
gripper fitted into the fixing ring, a roller fixed to the
gripper rotatably by a roll shaft to nmake contact with the
outer circunferential surface of the wire, and an one-way
bearing installed in the gripper to rotate the roll shaft
only in one direction and to prevent the roll shaft from
being rotated in an opposite direction.

According to the detailed configuration of the present
i nvention, a coupling nmenber is installed at a cutting end
portion of the fixing ring to perform a |ocking operation
and a releasing operation in a hooking manner such that a
radius of the fixing ring is varied.

According to the detailed configuration of the present
i nvention, the gripper has an H shape, and two roll shafts
and two rollers are provided with respect to one gripper
and provided symmetrically to each other.

According to still another enbodinent of the present
invention, there is provided a gripper device for wre
| aying. The gripper device includes a novable body to
support a lower portion of an outer circunferential surface

of a wire, first and second guide rings rotatably hinged to
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both ends of the novable body, nmutually coupled to each
other to surround the wire, and having inclined surfaces
formed at portions of inner circunferential surfaces
thereof, the inclined surfaces being inclined downward in a
noving direction of the wire, first and second gri pper cars
having inclined surfaces corresponding to the inclined
surfaces and fitting-assenbled to form a wedge-shaped
assenbly structure, one-way bearings nounted on the novable
body and the first and second gripper cars, and a roller
shaft-fixed to a longitudinally intermediate portion of the
one- way bearing to make  cont act with the outer
circunference surface of the wre.

According to the detailed configuration of the present
i nvention, a coupling bolt and a coupling nut are provided
at mutually facing end portions of the first and second
guide rings such that the coupling bolt and the coupling
nut are coupled to each other.

According to the detailed configuration of the present
invention, a pair of one-way bearings are grouped and
provided at both of front and rear end portions of the
novabl e body and the first and second gri pper cars.

According to still another enbodinent of the present
invention, there is provided a gripper device used when
laying a wire. The gripper device includes an actuator to

linearly reciprocate within a predetermne stoke, and a
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gripping unit nounted on a top surface of a front end of
the actuator to nove the wire by the stroke while changing
an engagenent state with the wre according to noving
directions of the actuator.

According to the detailed configuration of the present
i nvention, the actuator includes a housing, a guide rail
protruding in a longitudinal direction from a top surface
of the housing, an operating plate sliding along the guide
rail, a novable body fixed to a front end of the housing to
linearly reciprocate wth a predetermned stroke, a
coupling bracket to transfer noving force of the novable
body to the operating plate and to guide the operating
plate such that the operating plate linearly reciprocates
with a stroke range of the novabl e body.

According to still another enbodinent of the present
i nvention, the gripping unit includes a base fixed to a top
surface of a front end of an operating plate, support
bl ocks protruding from both sides of a top surface of the
base, each support block having a top surface, which is
recessed in an arc shape, and provided at one side thereof
with a ring bracket, a stopper protruding from the arc-
shaped recessed portion of the support block, an arc-shaped
grip link having a pair of rotation rings rotationally
nounted in the arc-shaped recessed portion of the support

bl ock, an el ongated stopper groove forned in the rotation
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el ongated stopper groove, and a link fixing pin passing

through the ring bracket and the rotation ring to serve as

a rotation shaft and provided at one end thereof with a

hol der into which a portion of the grip link is fitted.
[Advant ageous Effects]

As descri bed above, according to the present invention,
in the wre laying work, mniaturization and |ightweight
are possible, so that the installation in a narrow space is
easy, the use is convenient, the reliability is increased,
and the mai ntenance is easily perforned.

In addition, when the dianmeter of the wire is varied,
only sone conponents can be sinply replaced with new ones,
so that the utilization can be enl arged.

[Description of Draw ngs]

FIG 1 is a view showing the structure of a laying
devi ce according to the present invention.

FIG 2 is a schematic view showi ng a main conponent of
FIG 1.

FIG 3 is a schematic view showing the installation
state of a gripper for wire laying according to the present
i nvention.

FIG 4 is an exploded perspective view showi ng the

gri pper of FIG 3.
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FIG 5 is an expl oded perspective view show ng the main
conmponent of the gripper.

FIGS. 6 to 9 are perspective views showing the
operating state of the gripper of FIG 3.

FIG 10 is a perspective view showing a gripper for
wire laying according to another enbodi nent of the present
I nvention.

FIG 11 is a perspective viewng the rotation state of
the clanp of the gripper shown in FIG 10.

FIG 12 is a front view the state that the wre is
noved by the gripper of FIG 10.

FIG 13 is a perspective view showing the state that an
operating cylinder of FIG 10 is noved forward.

FIG 14 is a perspective view showng the state that an
operating cylinder of FIG 10 is noved backward.

FIG 15 is a perspective view showing a gripper for
wire laying according to still another enbodinment of the
present invention.

FIG 16 is a view showng an installation state of the
gri pper of FIG 15.

FIG 17 is a perspective view showing a gripper for
wire laying according to still another enbodinment of the
present invention.

FIGS. 18 and 19 are a front view and a plan view of FIG

17, respectively.
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FIG 20 is a schematic view showing an operating
exanpl e of the gripper of FIG 17.

FIGS. 21 and 22 are perspective views showing a gripper
for wire laying according to still another enbodi nment of
the present invention.

FIG 23 is an exploded view showing the structure of a
mai n conponent of the gripper device of FIG 21

FIG 24 is a view showing the operating state of the
gri pper device of FIG 21.

[Best Model
[Mode for Invention]

The enbodinent of the present invention wll be
described in detail wth reference to acconpanying draw ngs.

FIG 1 shows a device for laying a wire 150 by appl yi ng
wire laying force onto a present path. As shown in FIG 1,
in the case of a ship, a cable tray 100 to support the wre
150 has a narrow and conplex structure, and is provided in
a horizontal, vertical, or curved shape at a high position.
A device 160 for wre laying according to the present
invention ains at a ship having an interior installation
environnent and a cable tray 100 of an offshore plant, but
the present invention is not limted thereto.

The device 160 for wire |laying according to the present
i nvention includes a novabl e body 210, a gripping unit 300,

and a driving unit 400 as main conponents. The novabl e body
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210 has a structure of having a link 220 novable in a
f orwar d/ backward direction of the wre 150. The |ink 220 of
t he novabl e body 210 noves together with the wire 150 only
in one-way novenent. A hinge shaft 223 is 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.
The gripping unit 300 according to the present invention
has a gripper 310 to grip the wire 150 in |inkage with the
link 220. The driving unit 400 according to the present
invention induces the novenent of the link 220 and the
gripper 310 to apply laying force to the wire 150. The
driving unit 400 enploys at Ileast one of a hydraulic
cylinder, a pneumatic cylinder, and an electric actuator
and includes a control wunit 500 to mneke reciprocating
novenent of the driving unit 400 for wire laying at a
predet er m ned peri od.

FIG 3 shows a device for laying the wre 150,
particularly, a gripper-type device. \Wen the gripper-type
device is used, the wire 150 can be easily laid in a cable
path, such as a cable tray of the ship, having a narrow
space. The wire 150, which has a large dianmeter, ains at a
| arge-scale wire, but the enbodinent is not limted thereto.

According to the present invention, a base 211 is

provi ded. The base 211 supports a |ower nenber 321 of the

11
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gripping unit 300 while being fixed to an actuator 450 by a
bolt. The base 211 may be formed by cutting a stainless
steel, or by die-casting an alum num all oy.

In addition, according to the present invention, the
gripping unit 300, which includes timng belts 333 provided
on the |ower nmenber 321 and the upper nenber 322, couples
the |l ower and upper nenbers 321 and 322 to the base 211 by
a link structure. The |ower and upper nenbers 321 and 322
make contact with the wire 150 to receive the |laying force,
and are coupled to each other in a link structure having a
band shape by interposing a plurality of internediate
menbers 323 between the | ower and upper nenbers 321 and 322.
The |ower nenber 321, which has a Y-shaped section, is
coupled to the base 211, the upper nenber 322, which has a
| i near-shaped section, is coupled to both side portions of
the base 211, and the internedi ate nenber 323 has a |inear-
shaped section or an inverse L shaped section to be
i nterposed. The | ower nenber 321 and the upper nenber 322
include timng belts 333 forned of abrasion resistance
resin to increase the friction force to the wre 150. The
timng belts 333 are provided on support shafts 325 forned
on the | ower and upper nenbers 321 and 322.

According to the present invention, the actuator 450 is
coupled to the gripping unit 300 to meke reciprocating

novenent. The actuator 450 may enploy a hydraulic cylinder,

12
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a pneunmatic cylinder, or a linear notor. As shown in nain
drawi ngs of the present invention, an operating cylinder is
nount ed on a housi ng 452.

Through the detailed structure of the present invention,
the wire 150 makes contact with the gripping unit 300 at
three points of two timng belts 333 of the |ower nenber
321 of the gripping unit 300 and one timng belt 333 of the
upper nenber 322. If only two-point support is nade by
nmounting timng belts 333 at both synmmetrical positions of
the lower nmenber 321, the gripping force is not
sufficiently provided to the wire 150. Accordingly, the
t hr ee- poi nt support manner is enployed by further providing
the timng belt 333 of the upper nenber 322. The three-
poi nt support nmanner does not nean a point-contact nanner
but |inear-contact is actually made.

Through the detailed structure of the present invention,
a one-way bearing 335 is provided in the timng belt 333 of
the gripping unit 300 to restrict one direction rotation.
As showmn in FIG 5, a pulley 331 is coupled to the support
shaft 325 by nmounting the one-way bearing 335 and a spacer
337 on the support shaft 325. The pulley 331 is toothed
with the timng belt 333. Accordingly, the one direction
rotation of the timng belt 333 is restricted to transfer
the laying force, and opposition direction rotation is

all oned to cancel the laying force.
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Through the detailed configuration of the present
i nvention, the upper nenber 322 of the gripping unit 300 is
coupled to the |ower nenber 321 by interposing a |ocking
rod 326 and a knob 328 between the upper nenber 322 and the
| oner nenber 321 so that opening, closing, and clanping
force may be varied. One upper nenber 322 is provided
therein wwth a groove, and the locking rod 326 is installed
in the opposite upper nmenber 322 so that the |ocking rod
326 is engaged with the groove. The knob 318 is installed
at an end portion of the locking rod 326 to be gripped by
one hand of the user, and a spring 338 is nounted on the
| oner end of the locking rod 326 to namintain the engagenent.
Accordingly, the user may open the upper and |ower nenbers
before and after the wire laying work or close the upper
and lower nenbers in the wire laying work by holding the
knob 328 to introduce the |locking rod 326 into the groove,
or withdraw the locking rod 326 from the groove in the
state

Al though not shown, if the length of the |ocking rod
326 is varied as the knob 328 is rotated, the dianeter of
the gripping unit 300 may be adjusted or the clanping force
of the gripping unit 300 may be varied corresponding to the
t hi ckness of the wire 150.

Through the detailed configuration of the present

i nvention, the gripping unit 300 nmay be rotatably coupled
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to the base 211 by providing a rotational shaft 215 on the
base 211. If the |ower nenber 321 of the gripping unit 300
is rotatably coupled to the rotational shaft 215 of the
base 211, the | ower nenber 321 of the gripping unit 300 can
reduce | aying resistance in cooperation with the wire 150.

Regardi ng the operation, as shown in FIG 6, the upper
menber 322 is open, the wire 150 is placed on the |ower
menber 321, the upper nenber 322 is closed, and the knob
328 is clanped, so that the closing state is maintained. In
FIG 7, if an operation cylinder 455 starts to finely nove
forward, the rotation of the one-way bearing 335 is
restricted, so that pressure is increased through the
timng belt 333. In FIG 8, in the state that the wire 150
Is gripped by the gripping unit 300, the operating cylinder
455 noves forward to apply the laying force to the wire 150
and to pull the wire 150. As shown in FIG 9, since the
operating cylinder 455 noves backward to allow the rotation
of the one-way bearing 335, force is slightly applied to
the wire 150, so that the wire 150 is maintained in a
present state.

As shown in FIG 3, a plurality of grippers are
installed at a preset interval along the laying path of the
wire 150. The operating cylinder 455 is repeatedly noved
forward and backward, and the laying force is applied to

the wire 150 only in the novenent forward, so that the wire
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150 is pulled. Although the grippers nust be synchronized
with each other, the exact synchronization between the
grippers is not required through a pneumatic manner
enpl oyi ng the pneunmatic cylinder.

The gripper according to the present invention has a
sinple structure and hardly causes slip loss. In addition
the gripper can snoothly perform a |aying operation on a
vertical tray.

As shown in FIG 10, the gripper for wre |l|aying
i ncludes a housing 212 having a predetermned |length and a
predeterm ned w dth, the operating cylinder 455 to
reciprocate in one direction inside the housing 212, and
the gripping unit 300 having a frictional shoe 343 fixed
thereto and rotating in a direction opposite to the noving
direction of the operating cylinder 455.

As shown in FIG 10, the housing 212 according to the
present invention is provided in the shape of a rectangle
having a predeterm ned length and a predeterm ned width, a
top surface of the housing 212 is open so that the
operating cylinder 455 is installed in the housing 212, and
one |ateral surface of the housing 212 is open so that a
pi ston rod 456 of the operating cylinder 455 protrudes.

As shown in FIGS. 10 to 12, protrusions 213 protrude
fromboth |lateral sides of the housing 212 by the | ength of

the protrusions 213. The protrusions 213 protrude for
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stable placing of the cable tray (not shown), and a fixing
menber 214 is coupled to the protrusion 213 so that the
fixing nmenber 214 is fixed to the cable tray (not shown)
through a hole fornmed in the cable tray.

In addition, a support roller 217 is rotatably fixed to
the top surface of the protrusion 213. The support roller
217 stably supports the wire 150. The operating cylinder
455 coupled to the piston rod to reciprocate by pneumatic
pressure is nmounted in the housing 212. In the operating
cylinder 455, the piston rod 456 reciprocates in one
direction by the pneumatic pressure through the device for
wire laying. Since the operating cylinder 455 includes a
typi cal cylinder, the details thereof wll be omtted.

In addition, the gripping unit 300 having the
frictional shoe 343 rotatably fixed thereto to nove the
wire in one direction is fixed to one top surface of the
operating cylinder 455.

FIG 11 is a perspective view showing the rotation
state of the clanp of the gripper for wire laying according
to the present invention.

As shown in FIGS. 10 and 11, the gripping unit 300
i ncludes support bars 341 vertically fixed while being
spaced apart from each other by a predeterm ned di stance, a
circular arc surface 342 interposed between the support

bars 341 and all owed a cable to be nounted thereon, and the
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frictional shoe 343 rotatably fixed between the support
bars 341. The support bars 341 are vertically fixed while
being spaced apart from each other by a predeterm ned
di stance, and the circular arc surface 342 is forned
bet ween the support bars 341 |lower than the support bars
341 and allowed the wire 150 to be nounted thereon. The
frictional shoe 343 is rotatably fixed to the upper portion
of the support bar 341.

The frictional shoe 343 is rotated in a direction
opposite to the noving direction of the operating cylinder
455 to keep pressing the wire 150 while noving the wire 150
in the noving direction of the operating cylinder 455. The
frictional shoe 343 is fornmed in a substantial heart shape
to nove the wire 150, and forned at one side thereof with
the frictional surface 344 protruding in an oval shape to
press the wire 150.

Hereinafter, the coupling relationship of the gripper
for wire laying according to an exenplary enbodi nent of the
present invention will be described in detail.

As shown in FIGS. 10 to 12, the housing 212 has the top
surface and one lateral surface, which are open, so that
the operating cylinder 455 is enbedded in the housing 212,
and the protrusions 213 protrude from both | ongitudinal
| ateral sides of the housing 212 by a predeterm ned | ength.

The fixing nmenber 214 is coupled to the protrusions 213 to

18
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fix the housing 212 to the cable tray (not shown), and the
support rollers 217 are rotatably fixed to the protrusions
217 to stably support the wire 150.

The operating cylinder 455 is nmounted in the interna
space of the housing 212. The operating cylinder 455 is
operated by the pneumatic pressure, and the piston rod 456
reci procates in a longitudinal direction. The gripping unit
300 is fixed at one side of the top surface of the
operating cylinder 455. The support bars 341 are vertically
fixed to both sides of the top surface of the operating
cylinder 455. The <circular arc surface 342 is forned
bet ween the support bars 341 |lower than the support bars
341 so that the wre 150 is stably nounted on the circul ar
arc surface 342.

In addition, the frictional shoe 343 having the heart
shape is rotatably fixed to the upper portions of the
support bars 341, and fixed to the support bars 341
eccentrically to one side. Accordingly, the frictional shoe
343 may be rotated at an angle within a predeterm ned angl e
range according to the novenent of the operating cylinder
455 to press the wire 150 while noving the wire 150. In
addition, the frictional shoe 343 is fornmed at one side
thereof with the frictional surface 344 protruding in an

oval shape to generate frictional force.
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Referring to FIGS. 13 and 14, the operating nethod of
the gripper for wire laying will be described in detail
according to exenplary enbodi nents of the present invention.

As shown in FIGS. 13 and 14, the housing 212 is fixed
onto the cable tray (not shown) in the state that the
operating cylinder 455 is nounted in the housing 212. The
housing 212 is fixed onto the cable tray by placing the
protrusions on crossbars (not shown) of the cable tray and
coupling the fixing nmenbers 214 to the crossbars and the
protrusions 213. In other words, the housing 212 is fixed
onto the cable tray so that the housing 212 is not noved.

A plurality of grippers for wire laying are fixed onto
the cable tray at a predetermned interval. Preferably, the
grippers are applied to horizontally nove the wire 150.

In addition, the wire 150 to be noved is inserted into
the gripping unit 300. The wire 150 is interposed between
the circular arc surface 342 and the frictional shoe 343.

In the state that the wire 150 is inserted into the
gripping unit 300, the operating cylinder 455 installed in
the gripper is operated according to a control signal.

As shown in FIG 13, if the operating cylinder 455 is
noved forward in a left direction of the drawi ng, the
gripping unit 300 fixed to the operating cylinder 455 is
noved in the sane direction as that of the piston rod 456.

As the operating cylinder 455 is noved forward, the support

20
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bar 341 is noved in the sane direction as that of the
operating cylinder 455. The frictional surface 344 of the
frictional shoe 343 to press the wre 150 is rotated in a
direction opposite to the noving direction of the operating
cylinder 455 so that the wre 150 is pressed at
predet erm ned pressure.

In this case, the frictional shoe 343 is rotated only
at a predetermned angle to strongly press the wire 150
The wire 150 is nmaintained in the pressing state by the
circular arc surface 342 and the frictional shoe 343. As
descri bed above, as the frictional shoe 343 is rotated, the
wire 150 is noved in the sane direction as the noving
direction of the operating cylinder 455 in the state that
the wire 150 is pressed between the circular arc surface
343 and the frictional surface 344.

Meanwhi l e, when the operating cylinder 455 is noved
backward, since the frictional shoe 343 is eccentrically
fixed to the support bar 341, the frictional shoe 343 is
reversely rotated. In this case, the frictional shoe 343 is
reversely rotated in the state that the frictional surface
344 presses the wire 150 to release the pressing state of
the wire 150.

In other words, when the frictional shoe 343 is
reversely rotated, the frictional shoe 343 is rotated at a

predetermned angle in the state of making sinple contact
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wth the wire 150, and the wire 150 is not pressed by
friction. Accordingly, the operating cylinder 455 is noved
backward wi t hout noving the wire 150.

Wen the operating cylinder 455 is noved forward as
descri bed above, the wire 150 is noved in one direction
(which is a target direction). Wen the operating cylinder
455 is noved backward, the wire 150 is maintained at the
position thereof wthout noving. Accordingly, when the
operating cylinder 455 is noved forward, the wire 150 is
noved by a predetermined distance through the operating
cylinder 455 after pressed by the frictional shoe 343.

Accordingly, as the operating cylinder 455 is noved
forward, the wre 150 is repeatedly noved by a
predeterm ned distance (the forward distance of the
cylinder) in a target direction, so that the wire 150 may
be | ai d.

As shown in FIGS. 15 and 16, the cable gripper
according to the present invention is nounted in a power
unit to reciprocate, so that the wre 150 wmy be
automatically noved forward in the reciprocating novenent.
In particular, the gripper is configured to reduce the
frictional force with the wire 150 and the gripper when the
gripper is returned to an initial driving position using

t he one-way bearing 335 and the roller.
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In addition, the grippers are installed in parallel, or
in series to reduce torque applied to the one-way bearing
335 of an individual gripper when the grippers are
transferred, so that mniaturization may be achieved.

Further, since the wire 150 is noved in one direction
the wire 150 is not noved backward when the wire 150 is
laid vertically. In addition, since there is no resistance
in a forward direction of the wire, even if a winch is used
for the front end of the wire, the winch my serve as a
Wi re guide.

In addition, when a coupling nenber 352 to guide the
gripper is manufactured in a hooking structure simlar to a
handcuff structure, the coupling nenber 352 nmay adjust
pressure applied to the wire 150 and nmay be used regardl ess
of the thickness of the wre 150.

In addition, the size and the nunber of the grippers
may be adjusted depending on the size of the wire 150. In
addition, the grippers are slightly nodified to be
effectively used in a manual wire laying work. Preferably,
three grippers 310 may be installed at an angle of 120°
along the circunference of the wre 150. Although the
grippers 310 may have various shapes, the grippers 310 may
be preferably formed in an H shape in terns of stability.

Al though the gripper 310 is shown in an H shape, the

scope of the present invention is not limted thereto. In

23



10

15

20

the gripper 310 having the H shape, two roll shafts 356 and
two rollers 354 are symmetrically provided with respect to
one gri pper 310.

In addition, the roll shaft 356 is fitted into a
portion of the gripper 310, and the roller 354 is rotatably
mounted on the roll shaft 356. In this case, the roller 354
has a dianeter greater than that of the gripper 310, so
that the roller 354 may make contact with the wire 150
i nstead of the gripper 310 when the gripper 310 is nounted
on the wire 150.

Further, six rollers 354 are installed in total while
two rollers 354 are grouped into one group. Although
description has been made in that three grippers 310 are
installed according to an exenplary enbodinent, t he
grippers 310 may be installed in various nunbers dependi ng
on the dianeter of the wire 150. The nunber of the grippers
310 may be changed within the technical scope of the
present invention.

In addition, the one-way bearing 335 is installed in
the gripper 310. The one-way bearing is a well-known unit
to rotate the roll shaft 356 only in one direction and to
prevent the roll shaft 356 from being rotated in an
opposite direction by controlling the rotation direction of

the roll shaft 356.
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In other words, the one-way bearing 335 neans a well -
known bearing to rotate only in one direction to transfer
power so that the bearing engaged with a shaft is rotated
together with the shaft in one of both rotation directions
when one shaft is made using two shafts, and only the shaft
is rotated when the shaft is rotated in the opposite
direction. Since the structure of the one-way bearing 335
of generally known to those skilled in the art, the details
thereof will be omtted. In drawi ngs, an outer appearance
constituting a portion of the gripper 310 wll be
desi gnated as the one-way bearing 335 for the expl anation.

In addition, the gripper 310 is fitted on a fixing ring
350 to nove in a radial direction of the fixing ring 350
along the fixing ring 350. A portion of the fixing ring 350
iIs cut, and the coupling nmenber 352 having the above-
descri bed handcuff structure is nounted in the cut portion.

In other words, the coupling nenber 352 serves as a
kind of a fixing nmenber, fixing hooks (not shown) having a
predeterm ned |ength are formed in both cut portions of the
gri pper 310, Ilocking hooks (not shown) that serve as a
ratchet, that is, are elastically supported by a spring are
provided in both inner dianeters of the coupling nmenber 352.
Accordingly, when both ends of the gripper 310 are
i ntroduced into the coupling nmenber 352, the hooking is not

performed. When both ends of the gripper are withdrawn from
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the coupling nmenber 352, the hooking is achieved for the
coupling. In addition, when the hooking is released, the
hooking state is released by pressing a knob, which is
additionally provided, so that both ends of the gripper may
be wi t hdrawn.

In the wire gripper according to the present invention
having the above structure, the one-way bearing 335 is
operated in the forward direction of the wire 150, thereby
fixing the roll shaft 356. Accordingly, the roller 354 is
not rotated. In this case, the friction is extrenely caused
between the roller 354 and the wire 150, so that the roller
354 may be noved together with the wre 150. On the
contrary, when the gripper according to the present
Invention is noved in the backward direction of the wre
150, the one-way bearing 335 is not operated, so that the
roll shaft 356 is not fixed. Accordingly, the roller 354 is
snoothly rotated to make rolling-contact with the surface
of the wire 150. In this case, only the gripper can be
noved.

As shown in FIG 17, the one-way bearing 335 is nounted
on a novabl e body 210 and first and second gripper cars 311
and 312 according to the present invention to rotate in one
direction, and not rotate in an opposite direction. The
novabl e body 210 may be positioned under a circunference of

the wire 150. A first guide ring 382 and a second guide
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ring 384 constituting a gripper car guide ring 380 are
rotatably hinged to both ends of the novable body 210.

In other words, regarding the gripper car guide ring
380, first and second guide rings 382 and 384, which are
separated from each other, are conbined with each other to
surround the wire 150, and the conbination of the first and
second guide rings 382 and 384 forns one gripper car guide
ring 380.

In addition, coupling bolts 386 and coupling nuts 387
are provided at mutually facing end portions of the first
and second guide rings 382 and 384 and coupled to each
other, so that the first and second guide rings 382 and 384
are coupled to each other to conpletely surround the outer
circunference surface of the wre 150.

In addition, the facing end protrusions of the first
and second guide rings 382 and 384 are bent perpendicularly
to a longitudinal direction and make contact w th each
other. A vertical end portion of the first guide ring 382
is formed therein with a substantially U shaped groove 389,
and a vertical end portion of the second guide ring 384 has
a hinge shaft 388 provided in a width direction of the
vertical end portion. A coupling bolt 386 is vertically
fixed to the hinge shaft 388 to be integrated with the
hi nge shaft 388.
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Accordingly, the coupling bolt 386, which is configured
rotatably about the hinge shaft 388, is fitted into the
groove 389, the coupling nut 387 is coupled to the coupling
bolt 386 protruding forward of the vertical end portion of
the first guide ring 382 and fastened to nmake cl ose contact
with the vertical end portion of the first guide ring 382.
In this case, the gripper car guide ring 380 is securely
nmounted on the outer circunference of the wire 150.

Meanwhi | e, inclined surfaces are forned on portions of
inner circunferential surfaces of the first and second
guide rings 382 and 384 in width directions of the first
and second guide rings 382 and 384. As schematically shown
in FIG 20, the inclined surfaces downwardly protrude in
the forward direction of the wire 150 and coupling parts
385 to be described later are inclined corresponding to the
inclined surfaces, so that the inclined surfaces are
engaged with each other to prevent the wire 150 from being
noved, and to allow the wire 150 to be nobved in an
opposition direction to the forward direction of the wre
150.

In other words, the first and second guide rings 382
and 384 are provided therein with first and second gri pper
cars 311 and 312 having the one-way bearing 335 including a
roller 354 making contact with an outer circunferenti al

surface of the wre 150. The first and second gripper cars
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311 and 312 are provided at a predetermned interval
radially of the wire 150, and have a substantially H shape.
One-way bearings 335 are installed at both parallel sides
of the first and second gripper cars 311 and 312. The
coupling part 385, which couples the both parallel sides to
each other, is fitted into the inclined surface.

In this case, the shape of the coupling part 385 is
i nclined corresponding to the inclined surface as shown in
FIG 20. In addition, the roller 354 is nounted on a
longitudinally internmediate portion of the one-way bearing
335, and makes rol li ng-cont act W th t he out er
circunferential surface of the wire 150. In particular, the
one-way bearings 335 are nounted at both ends of the first
and second gripper cars 311 and 312, and one pairs of one-
way bearings are nore preferably grouped into one group.

As descri bed above, according to the present invention,
the gripper car guide ring 380 and the first and second
gripper cars 311 and 312 are engaged together in a wedge
shape so that the wire 150 is wedged in the direction of
towng the wire 150. Accordingly, even if there is an error
in an outer diameter of the wire 150, the wire 150 is towed
in the state that the the wire 150 is tightly wedged, so
that the loss of the towing force is not caused, and the
gripping force is significantly inproved. On the contrary,

when the wire 150 is noved in the opposite direction to the
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direction of towng the wre 150, the wedge structure is
rel eased, so that the wre 150 may be noved backward.
Accordi ngly, wuse convenience, working efficiency, and an
automatic adjusting function to the outer dianeter of the
wire can be significantly inproved.

The wire gripper according to the present invention is
configured to allow the coupling parts 385 of the first and
second gripper cars 311 and 312 to slide down while
followng the wire 150 in the noving direction of the wire
150 even if the outer dianeter of the wire 150 is varied
depending on the length of the wire 150 due to the error of
the outer dianeter in the manufacturing of the wire 150
Accordingly, the coupling parts 385 are noved along the
inclined surfaces of the first and second guide rings 382
and 384 to be engaged in a wedge shape. Accordingly, the
gripping force is significantly increased, so that the wre
150 may be towed w thout | oss.

However, different from the related art, the gripping
force may not be reduced, or the towing failure may not be
caused due to the tight engagenent resulting fromthe |arge
outer diameter. This 1is because a novenent along the
inclined surface is slight when the outer dianeter of the
wire is increased, so that adjustnment is automatically nmade

suitably for the outer dianeter of the wire 150.
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As shown in FIGS 21 to 24, the gripper device
according to the present invention includes a housing 212
serving as a kind of a fixing plate, a guide rail 230
protruding from the top surface of the housing 212 in a
| ongi tudinal direction, an operating plate 232 sliding
along the guide rail 230, a novable body 210 fixed to a
front end of the housing 212 to linearly reciprocate with a
predetermned stroke, and a coupling bracket 234 to
transfer the noving force of the novable body 210 to the
operating plate 232 to guide the operating plate 232 such
that the operating plate 232 linearly reciprocates within
the stroke range of the novable body 210.

In this case, the guide rail 230 preferably has the
shape of a wedge downwardly inclined and having a | ower
portion narrower than an upper portion thereof to prevent
the operating plate 232 from being easily separat ed.

In addition, a driving rod 233 is provided in the
novabl e body 210 to reciprocate within a predeterm ned
stroke according to power variation. A coupling bracket 234
Is fixed to an end portion of the driving rod 233, and one
side of the operating plate 232 is fixed to another portion
of the coupling bracket 234.

Meanwhile, a gripping unit 300 is fixed onto a top
surface of a front end of the operating plate 232 to grip

and nove the wre 150. The gripping unit 300 grips and
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noves the wire 150 wthin the stroke range only when the
operating plate 232 is noved forward, and release the
gripping of the wire 150 when the operating plate 232 is
noved backward, so that the noved wire 150 is not noved
backward. Accordingly, the wire laying work can be easily
performed even in a significantly narrow space.

To this end, the gripping unit 300 includes a base 211
fixed to a top surface of a front end of an operating plate
232, support blocks 361 protruding from both sides of a top
surface of the base 211, each support block having a top
surface, which is recessed in an arc shape, and provided at
one side thereof with a ring bracket 362, a stopper 225
protruding from the arc-shaped recessed portion of the
support block 361, an arc-shaped grip link 363 having a
pair of rotation rings 364 rotationally nounted in the arc-
shaped recessed portion of the support block 361, an
el ongated stopper groove 365 fornmed in the rotation ring
364 such that the stopper 225 is detachably inserted into
the el ongated stopper groove 365, and a link fixing pin 366
passing through the ring bracket 362 and the rotation ring
364 to serve as a rotation shaft and provided at one end
thereof with a holder 367 into which a portion of the grip
link 363 is fitted.

Accordingly, in the state that the rotation ring 364 is

nmounted in the arc-shaped recessed portion of the support
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bl ock 361, the rotation ring 364 is nmaintained rotatably
about the link fixing pin 366. Wen the grip link 363 is
vertically erected, that is, when the grip link 363 is
rotated clockw se, the elongated stopper groove 365 is
mai ntai ned vertically while locking the stopper 225 into
the front end of the stopper groove 365 so that the stopper
225 perforns a stopping function. Wien the grip link 363 is
rotated counterclockwi se, the stopper groove 365 has a
slightly elongated hole shape, so the grip link 363 has a
gap from the rear end of the stopper groove 365.
Accordingly, the grip link 363 is guided to snoothly rotate
wi t hout stopping or |ocking.

Accordingly, when the actuator is noved forward, the
operating plate 232 is noved forward. In this case, since
the wire 150 is fitted into the grip link 363, and the
|l ower end of the wire 150 nmkes |inear-contact with the
link fixing pin 366, the link fixing pin 366 is rotated
count ercl ockwi se due to nutual friction

Accordingly, since the holder 367 of the link fixing
pin 366 is engaged with the grip link 363, the grip link
363 is rotated counterclockwse while being inclined
backward to be engaged with the wire 150. In this state
the wire 150 is noved forward, so that the wire 150 is
pul l ed. Accordingly, the wire 150 is noved forward by a

st roke.
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On the contrary, when the actuator is noved backward in
order to return to the original position thereof, the link
fixing pin 366 1is sinmultaneously rotated clockw se.
Accordingly, the held grip link 363 is rotated clockw se
while being vertically erected. Sinultaneously, the stopper
225 on the support block 361 is fitted into the el ongated
st opper groove 365 of the rotation ring 364 to be |ocked to
the front end of the stopper groove so that the rotation is
not made any nore.

Accordingly, the link fixing pin 366 is slipped in the
line contact with the |ower end of the wire 150 while being
returned to a groove position of the actuator. In this case,
since the grip link 363 is maintained in an erecting state,
that is, a non-interference state with the wire 150 while
being returned w thout change, the wire 150 renmains noved
and only the grip link 363 is noved backward. Thereafter
if the actuator is nmoved forward again, the above
procedures are repeated to pull the wire 150. On the
contrary, after the actuator is returned, the wre is
pul | ed.

When the above procedures are repeatedly perforned
several tines, the wire 150 may be snoothly noved, so that
the wire 150 can be easily laid.

Al though the exenplary enbodinents of the present

i nventi on have been described, it is understood that the
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present invention should not be limted to these exenplary
enbodi nents 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.
[I ndustrial Applicability]
The present invention is applicable for the use of
laying a wire along a preset path by pulling the wire in a

cable tray of a ship.
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[CLAIMS]
[Claim 1]
A gripper device for laying awire, the gripper device comprising:
abase;
a movable body that moves together with the wire only in first-direction movement
when performing reciprocating movement in aforward-backward direction;
agripping unit that couples an upper member and alower member to the base by alink
structure, and has timing belts provided on the lower and upper member; and

an actuator that operates the movable body to make reciprocating movement of the

gripping unit.

[Claim 2]
The gripper device of clam 1, wherein a wire makes contact with three points of two

timing belt of the lower member of the gripping unit and one timing belt of the upper member.

[Claim 3]
The gripper device of clam 1, wherein the timing belts of the gripping unit are

provided therein with one-way bearings to restrict one direction rotation.

[Claim 4]
The gripper device of clam 1, wherein the upper member of the gripping unit is
coupled to the lower member by interposing a locking rod and a knob between the upper
member and the lower member such that opening force, closing force, and fastening force are

varied.

[Claim 5]
A gripper device for laying awire, the gripper device comprising:
a movable body that moves together with the wire only in first-direction movement

when performing reciprocating movement in aforward-backward direction;
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a driving unit that performs reciprocating movement in a forward-backward
direction of the wire such that the movable body performs reciprocating movement;

afixing ring having alongitudinally cutting portion to surround and fix an outer
circumferential surface of the wire to belaid;

at least one gripper that isfitted into the fixing ring and mounted in the movable
body;

aroller fixed to the gripper rotatably about aroll shaft to make contact with the outer
circumferential surface of the wire; and

aone-way bearing that is mounted on the gripper to fix the roll shaft such that the
roll shaft isrotated only in one direction and prevented from being rotated in an opposite

direction.

[Claim 6]
The gripper device of claim 5, further comprising a coupling member installed at a
cutting end portion of the fixing ring to perform a locking operation and a releasing operation

in a hooking manner such that aradius of the fixing ring is varied.

[Claim 7]
The gripper device of claim 5, wherein the gripper has an H shape, and two roll shafts
and two rollers are provided with respect to one gripper, and provided symmetrically to each

other.

[Claim 8]
A gripper device for laying a wire, comprising:

a movable body that supports a lower portion of an outer circumferential surface of the
wire and moves together with the wire only in first-direction movement when performing
reciprocating movement in a forward-backward direction;

a driving unit that performs reciprocating movement in a forward-backward

direction of the wire such that the movable body performs reciprocating movement;
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first and second guide rings that are rotatably hinged to both ends of the movable
body, mutually coupled to each other to surround the wire, and having inclined surfaces
formed at portions of inner circumferential surfaces thereof, respectively, and inclined
downward such that radiuses of the first and second guide rings are gradually reduced in a
movement direction of the wire;

first and second gripper cars having inclined surfaces corresponding to the inclined
surfaces and fitting-assembled to form a wedge-shaped assembly structure;

one-way bearings mounted on the movable body and the first and second gripper
cars, respectively; and

aroller shaft-fixed to alongitudinally intermediate portion of the one-way bearing to

make contact with the outer circumference surface of the wire.

[Claim 9]
The gripper device of claim 8, wherein a coupling bolt and a coupling nut are provided
at mutually facing end portions of the first and second guide rings such that the coupling bolt

and the coupling nut are coupled to each other.

[Claim 10]
The gripper device of clam 8, wherein a pair of one-way bearings are grouped and
provided at both of front and rear end portions of the movable body and the first and second

gripper cars.

[Claim 11]
A gripper device used when laying awire, the gripper device comprising:
an actuator that performs linearly-reciprocating movement within a predetermine stoke;
and
a gripping unit that is mounted on a top surface of a front end of the actuator to move
the wire by the stroke while changing an engagement state with the wire in a movement

direction of the actuator,
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wherein the gripping unit comprises a base fixed to a top surface of afront end of an
operating plate, support blocks protruding from both sides of a top surface of the base, each
support block having a top surface, which is recessed in an arc shape, and provided at one
side thereof with aring bracket, a stopper protruding from the arc-shaped recessed portion of
the support block, an arc-shaped grip link having a pair of rotation rings rotationally mounted
in the arc-shaped recessed portion of the support block, an elongated stopper groove formed
in the rotation ring such that the stopper is detachably inserted into the elongated stopper
groove, and a link fixing pin passing through aring bracket and the rotation ring to serve as a
rotation shaft and provided at one end thereof with a holder into which a portion of the grip
link isfitted.

[Claim 12]

The gripper device of clam 11, wherein the actuator comprises. a housing; a guide rail
protruding in a longitudina direction from a top surface of the housing; an operating plate
dliding along the guide rail; a movable body fixed to a front end of the housing to linearly
reciprocate with a predetermined stroke; a coupling bracket to transfer moving force of the
movable body to the operating plate and to guide the operating plate such that the operating

plate linearly reciprocates with a stroke range of the movable body.
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