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[DESCRI PTI ON]

[I nvention Titlel

PNEUMATI C PRESSURE DEVI CE FOR LAYI NG POAER LI NES AND METHOD
FOR CONTROLLI NG SAME

[Technical Field]

The present i nventionrel atestoapneunatic devicefor power
i ne-1aying robots and a nethod for controlling the sane, and
nore particularly to a pneumati c device for power |line-Ilaying
robots that can install a pneumatic circuit for operating a
pneumatic cylinder of a power |ine-laying robot optimally
conpact |y and nove a power I ineinonedirection, and and a net hod
for controlling the sane.

[Background Art]

I ngeneral, variousindustrial facilities, i ncludingashinp,
are provided with many pieces of electrical equipnment for
navi gati on, resi dence, managenent, comruni cation, illum nation
and control.

Furt her, several hundreds of thousands to several mllion
of a power line for electrical connection, such as power supply
and electrical signal transmssion to various pieces of
el ectrical equipnent is required.

Vari ous power |ines, including a power |ine having a snall
di anet er andal i ght wei ght andapower | i nehavi ngal argedi anet er
and a heavy weight, are used are wired to various pieces of

el ectrical equi pment fromasupply sourcethroughw ring-rel ated
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conponents, including a cable tray.

Aprocess of | aying power [inesinashipis oneof i nportant
processes, and i s a process that cannot be easily perfornmed by
persons. Further, duetoanarrowspatial restriction, theprocess
of laying power lines in the ship causes the fatigue and
nmuscul oskel etal di seases.

Accordi ngly, ameasure for shortening awork tinme accordi ng
to laying of the power lines and an inprovenent of the work
efficiency are required, and automati on equi pnent for |aying
power lines is required.

Korean Utility Model No. 20-0434100 (publi shed on Decenber
11, 2006) discloses a winch for laying cables of a ship, and
Kor ean Pat ent No. 10-201200076844 (Published on July 10, 2012)
di scl oses a wi nch assenbly nodul e for | ayi ng cabl es of a shi p.

The wi nchfor | ayi ng cabl esincl udes apower unit andarotary
drum connected thereto, and binds several electric wires and
pulls the rope by the rotary drumto lay a cable.

Furt hernore, Korean Patent No. 10-2012-0076844 (published
on July 10, 2012) di scl oses a cable | ayi ng apparatus that can
|l ay electric power lines along a cable tray.

The cabl el ayi ng apparatusincludesapair of drivingrollers
coupl ed t o opposi te ends of a body, a driving belt wound on t he
pair of driving rollers to be rotated while an outer surface
t her eof makes contact withthecabletray, apullingunit coupled

to one end of the body and to whi ch one end of the electric wire
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I's coupled, and a driving unit coupled to the driving roller
to rotate the driving roller.

[Di scl osure]

[Techni cal Probl eml

However, accordi ngtothe conventional apparatus for | ayi ng
cables, reliability and durability my be weakened due to a
conpl ex structure of a cable gripper, grippers of different
di anet ers shoul d be manuf act ured accordi ng to t he di aneters of
power |ines due to alowcorrespondence to the outer dianeters
of the power lines, and the apparatus cannot be applied to a
power |ine-laying robot used in a narrow space and generates
noi se as well because it uses a ball screw and a notor.

The present invention has been made in an effort to sol ve
t he above- nenti oned probl ens, and provi des a pneumati c devi ce
for power |ine-layingrobotsinwhichcylinders havingthe sane
period reciprocate in a maxi mum di stance at a maxi num force
regardl ess of a |oad according to |laying of the power |ines.

The present invention al so provi des a pneurati c devi ce for
power |ine-layingrobotsthat has astructureinwhichthe sizes
of t hepower | i ne-1 ayi ngrobotsareopti mal | yconpact andi ncrease
responsi veness for reciprocation of the cylinder of the power
| i ne-1ayi ng robot.

The present invention al so provi des a pneurati c devi ce for
power |ine-1laying robots that can conveniently |l ay a power |ine

wi t hout enpl oyi nganoperator andt huscani nprovewor k effici ency
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and productivity according to the power |inelaying operation,
and a nethod for manufacturing the sane.

The present invention al so provi des a pneunati c devi ce for
power | i ne-1aying robots that can be conveni ently manuf act ured
wi th asnmall nunber of conponents and can | ay a power |ine stably
wi t hout a concern for a failure.

[Techni cal Sol ution]

Inorder toachi evethe object, thereis providedapneunatic
devi ce for power |line-laying robots including: a control unit
t hat reci procates apower | ine-|ayingrobot, whereinthecontrol
unit includes: aninitiationvalvethat initiates supply of air
havi ng a predeterm ned pressure; a main val ve that sel ectively
supplies and exhausts air to and from a pneumatic cylinder
according to an operation of the initiation valve; a control
val ve t hat adj usts t he exhaustiontinme of the air exhausted from
the main valve to control an operation of the main valve; and
apneunmaticcylinder that reci procatesaccordi ngtotheoperation
of the mmin val ve.

The control valve includes: a first control valve that
controls aflowanount of the air exhausted fromthe mai n val ve;
and a second control valve that controls a fl ow anount of the
air exhausted fromthe first control valve.

The first control valve includes: a check valve that
i nterrupts a passage by the air exhausted fromthe nai n val ve;

and a fl ow anpbunt control valve that is connected to the check
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valveinparallel and passestheair tothe second control val ve.

The second control valve is operated by the first control
val ve, andt hesecondcontrol val veincl udes afl owanount contr ol
val ve that controls a fl owanount of the air exhausted t hrough
an exhaust port.

The pneumati c devi ce further includes: a rapid exhaustion
val ve that is connected to the nmain val ve and rapi dly exhausts
the air filled in the pneumatic cylinder.

The control valve includes: a first control valve that
control s afl owanmount of the air exhausted fromthe mai n val ve;
and a second control valve that controls a fl ow anount of the
air exhausted fromthe first control valve.

The first control valve includes: a check valve that
I nterrupts a passage by the air exhausted fromthe nmai n val ve;
and a fl ow anobunt control valve that is connected to the check
valveinparall el and passestheair tothe secondcontrol val ve.

The second control valve is operated by the first control
val ve, andt hesecondcontrol val vei ncl udes afl owanount contr ol
val ve that controls a fl owanount of the air exhausted through
an exhaust port.

The pneumati c device further includes: a tine delay val ve
that delays the air exhausted from the main valve for a
predeterm ned tinme period to control an operation of the nain
val ve.

The mai nval vei ncl udes: an exhaust fl owanount control val ve



10

15

20

25

that adjusts exhaust flow anmobunts of the air supplied to the
port and an exhaust port.

The tinme delay valve controls a flow anount of the air
exhaust ed fromt he mai n val ve, and i ncl udes a di recti on contr ol
val ve that operates the main valve with the control val ve.

The control val ve includes: a check valve that interrupts
a passage by t he ai r exhausted fromt he mai n val ve; a fl owanount
control valve that is connected to the check val ve in parall el
topasstheair tothe direction control val ve; and an air tank
i n which a predeterm ned of air exhausted fromthe fl ow anount
control valve is stored.

The pneunmati c devi ce further i ncludes: agrippingunit that
isconnectedtothedrivingunit togripandreciprocate apower
line; andacontrol unit that control sanoperationof thedriving
unit, wherein the driving unit includes: a casing that guides
forward and rearward feeding of the gripping unit; a front
finishingblockthat isinsertedintoafront sideof theinterior
of the casingtoclose afront side of the casing; an extendabl e
tube installed on the front side of the interior of the casing
tofeedafeedingheadrearwards; afeedingheadthat isinstalled
intheinterior of the casingto be noved forwards and r ear war ds
and i s connected to a rear side of the extendabl e tube; a rear
finishingblockthat isinsertedintotherear sideof theinterior
of the casing to close the rear side of the casing; a feeding

guide that isinstalled onthe front side of the rear finishing
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bl ock t o gui de f orward and rearwar d f eedi ng of t he f eedi ng head;
and areturn spring that is install ed between the feedi ng head
and the rear finishing block to nove the feeding head and t he
gri pping unit connected thereto forwards.

A gui de groove for connection and gui de of feeding of the
gripping unit is formed at an upper end of the casing.

A pneumatic passage connected to the extendable tube is
provi ded on one side of the front finishing block.

The f eedi ng gui de has a rod shape or a pi pe shape, and passes
through a central portion of the feeding head.

Thegri ppingunitincludes: agrippingringthat hasadi anet er
| arger than that of the power |ine; and a connecti on hi nge t hat
is provided at a lower end of the gripping ring to rotatably
support the gripping ring forwards and rearwards.

The control unit includes: a pneumatic actuator that is
connected to the driving unit to supply a pneunatic pressure
tothedrivingunit accordingtoacontrol signal of acontroller;
acontrol |l er that control sanoperationof thepneumatic act uator
according to various switch input signals; arearward novenent
detecting switch that detects a maxi numrearward novenent of
thegrippingunit tostopanoperationof thepneunatic actuator
aforwardnovenent detectingswi tcht hat det ect sanaxi numf orward
novenent of the gripping unit to operatethe pneunatic actuator
agai n; an operating switch that is connected to the controller

totransmts an initial operation signal and a stop signal to
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the controller; and an energency stop switch that i s connected
to the controller to transmt an emergency stop signal to the
controller.

The rearward novenent detecting switch and the forward
novenent detecting switch are installed on an upper rear side
and an upper front side of the driving unit, respectively.

The control unit includes: a pneumatic actuator that is
connected to the driving unit to supply a pneumatic pressure
tothedrivingunit accordingtoacontrol signal of acontroller;
acontrol |l er that control s anoperationof thepneumatic act uator
according to various switch input signals; an operating switch
that is connected to the controller to transmts an initial
operationsignal andastopsignal tothecontroll er; anenergency
stop switch that is connected to the controller totransmt an
energency stop signal to the controller; and a tinmer that is
connected to the controller to operate the pneunati c actuator
for a preset tine period.

The driving unit uses at | east one of a hydraulic cylinder,
a pneumatic cylinder, and an el ectric actuator, and the control
unit perforns reciprocations for | aying power |ines at a preset
peri od.

The control unit generates a power line laying force at an
arbitrary operation period in which a valve of a flow anount
control and atime delay function is interposed inthe case of

a hydraulic or pneumatic type.
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The pneunmatic device further includes: a plurality of
gripping units disposed on the cable tray at a predeterm ned
interval, whereinadriving unit that pulls the power linewth
the reci procation of the actuator to be synchronized with the
plurality of gripping units installed on the cable tray, and
a control unit that controls the gripping unit with unit
controllers and a central controller, respectively.

The driving unit adjusts an operation timng between
actuatorswiththeswitch, thecontrol val ve, and thetine del ay
val ve.

The unit controllers of the control unit synchronize the
gripping units disposed in allocated areas of the cable tray
and the driving unit to pull the power I|ine.

The central controller of the control unit cal cul ates and
di spl ays arrangenent | ocations of the grippingunitsinstalled
on the cable tray and the driving unit.

I n accordance wi t h anot her aspect of t he present i nventi on,
there is provided a nmethod for controlling a pneunmati c devi ce
for power line-layingrobots, inwhichacontrol unit including
a controller, to which switch signals of a forward novenent
detecting switch, a rearward novenent detecting switch, an
operating switch, and an energency stop switch are i nput, and
a pneumatic actuator noves a power line rearwards through a
driving unit and a gri ppi ng unit connected thereto, the nethod

i ncl udi ngthe steps of: determ ni ngwhet her the operati ngsw tch
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is operated, by the controller; supplying a pneunmatic pressure
tothedrivingunit with an operation of the pneumati c act uat or
by an operati on signal of thecontroller if the operatingsw tch
isanonstate after the determ nation; novingthe gripping unit
and t he power | i ne rearwards by suppl yi ng a pneumati c pressure;
det ermi ni ng whet her the rearward novenent detecting switchis
operated, by the controller; releasing the pneunatic pressure
of thedrivingunit throughstopof theoperationof thepneumatic
actuator by an operation stop signal of the controller if the
rearward nmovenent detecting switch is an on state after the
determ nation; noving the gripping unit forwards by rel easing
the pneumatic pressure; and determ ning whether the forward
novenent detecting switch is operated, by the controller

| f the forward novenent detecting swwtchis in an on state
after the determ nati on of the step of determ ni ng whet her the
forward novenent detecting switch is operated, a pneumatic
pressure is supplied to the driving unit with an operation of
t he pneumat i ¢ act uat or by an operati on si gnal of thecontroller.

| f the operating swtch is switched off or the energency
stop swtchis switched oninthe control steps, the functions
of all control conponents, including the pneunatic actuator,
are stopped by the controller.

[Advant ageous Effects]

As nmenti oned above, according to the pneunatic device for

power |ine-laying robots according to the present invention,

10
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the size of the pneumatic device nmay be reduced to be conpact
by opti mal | y di sposing avalvecircuit of the pneunmati c devi ce,
the size of the robot used in a narrow space can be reduced,
t he maxi mum stroke di stance of the pneumatic cylinder can be
secured by providing a control valve, and the responsiveness
of the pneumatic cylinder can be increased.

According to the pneumatic device for power I|ine-I|aying
robots and t he nethod for control ling the sane accordingto the
present i nventi on, because a power |i ne can be convenientlylaid
on a cabl e tray wi t hout usi ng manpower of the operator, the work
ef ficiency and productivity of the power Iinelaying operation
can be significantly i nproved and the power line | aying costs
can be remarkably reduced.

According to the pneumatic device for power I|ine-I|aying
robots and t he nethod for control ling the sane accordingto the
present invention, a power line can be easily laid even in a
narr ow space whi ch t he oper at or cannot easily reach and i n whi ch
anot her power |ine |aying system cannot be used.

According to the pneumatic device for power I|ine-I|aying
robots and t he nmet hod for control ling the sane accordingto the
present invention, the operator can pronptly |ay a power |ine
having a | arge di aneter or being heavy that cannot be easily
treated, the pneumati c devi ce can be conveni ently manuf act ured
wi th asnmall nunber of conponents, and a power | i ne can be stably

laid with a concern for a failure.

11
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[Description of Draw ngs]

FIG lisapneumaticcircuitdiagramillustratingapneumatic
device for power line-laying robots according to a first
enbodi nent of the present invention,

FIG 2isapneumaticcircuitdiagramillustratingapneumatic
device for power line-laying robots according to a second
enbodi nent of the present invention,

FIG 3isapneumaticcircuit diagramillustrati ngapneunmatic
device for power line-laying robots according to a third
enbodi nent of the present invention,

FIG 4isafront viewillustrating a pneunatic device for
power |ine-laying robots according to the first to third
enbodi nents of the present invention,

FIG 5is aperspectiveviewillustratingapneumatic device
for power line-laying robots according to the first to third
enbodi nents of the present invention,

FIG 6 is a longitudinal sectional viewof a main part of
a pneunatic device for power |ine-laying robots according to
afourthenbodi nent of the present i nventi onbeforethepneumatic
devi ce i s operated,

FIG 7 is a longitudinal sectional viewof a main part of
a pneunatic device for power |ine-laying robots according to
a fourth enbodi nent of the present i nventionafter the pneumati c
device is operated,

FIG 8 is a block diagramillustrating a control unit of

12
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t he pneumati c devi ce for power |line-layingrobots accordingto
the fourth enbodi nent of the present invention,

FIG 9 is a flowhart of the pneumatic device for power
| i ne-1aying robots according to the fourth enbodi nent of the
present invention,

FIG 10 is a block diagramillustrating a control unit of
a pneumatic device for power |ine-laying robots according to
a fifth enbodi nent of the present invention,

FIG 11 is a diagramillustrating a pneunmatic device for
power | i ne-1laying robots accordi ng to a sixth enbodi nent of the
present invention,

FIG 12 is a diagramillustrating a connection state of a
pneumati c device for power |ine-laying robots according to a
sevent h enbodi nent of the present invention, and

FIG 13 is adiagramillustrating the pneunmatic device for
power |ine-laying robots according to the seventh enbodi nent
of the present invention.

[Best Model

[Mbde for Invention]

Herei nafter, apneunati c devi cefor power |i ne-1layi ngrobots
and a nethod for controlling the sane according to exenplary
enbodi nents of the present invention will be described with
reference to the acconpanyi ng draw ngs.

FIGS. 1 to 5 are pneumatic circuit diagrans illustrating

a pneumatic device for power |ine-laying robots according to

13
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first to third enbodi nents of the present invention.

The pneumati c devi ce f or power |ine-Ilayingrobots accordi ng
tothe first to third enbodi nents of the present invention an
initiation valve 420 that initiates supply of air having a
predeterm ned pressure, a nain valve 425 that selectively
suppl i es or exhaustsgastoor fromapneumati c cyl i nder accordi ng
to an operation of the initiation valve 420, a control valve
430 that adj usts the exhaustion tine of the air exhausted from
the main valve 425 to control an operation of the main valve
425, and adrivingunit 400 that is reciprocally noved accordi ng
to an operation of the main valve 425.

Inthefirst tothird enbodi ments of the present i nventi on,
the driving unit 400 is adapted to reciprocally nove power
line-laying robots, and it is understood that the driving unit
400referstoapneumatic cylinder that reci procatesinagenera
single acting or double acting manner.

As illustrated in FIG 1, the initiation valve 420 of the
pneunmati c device according to the present invention uses a
3-port/2-way val ve, and a | ever is provided on one side of the
initiation valve 420 and a spring that returns the initiation
val ve 420 is provided on an opposite side thereof.

Meanwhi | e, of course, an air supply unit (not illustrated)
that supplies air of a predeterm ned pressure is provided for
the initiation valve 420.

Further, the mai n val ve 425 uses a 5-port/2-way val ve, and

14
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apilot valve (not illustrated) that returns the nmain val ve 425
I's provi ded on one side of the mai n val ve 425. The pil ot val ve
returns the main valve 425 to the original position.

The control valve 430 is branched fromthe nmain val ve 425
to control an operation of the nain val ve 425. To achieve this,
the control valve 430 includes a first control valve 431 that
control s the fl owanount of air, and a second control val ve 435
that control s an operation of the mai n val ve 425 by a pneunati c
pressure exhausted fromthe first control valve 431.

The first control val ve 431 i ncl udes a check val ve 432 t hat
conpletelyinterrupts anair flowinonedirectioninwhichair
i s exhausted fromthe main val ve 425 and allows air to fl ow at
asmall pressurelossinanoppositedirection, andafl owanount
control valve 433 that controls an anount of supplied air.

Furt her, thesecondcontrol val ve435isaval vethat operates
t he mai n val ve 425 under the control of the first control val ve
431, and uses a 3-port/2-way val ve. Further, the second control
val ve 435 i ncl udes a fl owanount control val ve 436 t hat adj usts
the fl owanount of air exhausted froman exhaust port. The fl ow
amount control valve 436 is connected to the exhaust port and
control s an anount of exhausted air such that the air supplied
to the exhaust port is slowly exhausted.

| naddi tion, thedrivingunit 400usesadoubl eacti ngcyl i nder
that reciprocates according to an operation of the main val ve

425.

15



10

15

20

25

FIG 2isapneumaticcircuit diagramillustratingapneumatic
device for power line-laying robots according to a second
enbodi nent of the present invention. In the description of the
pneunmati c device illustrated in FIG 2, the sanme conponents as
t hose of the above-nenti oned enbodi nent wi Il be denoted by t he
same reference nunerals.

As illustrated in FIG 2, the pneumatic device accordi ng
to the present inventionincludes aninitiation valve 420 t hat
initiates supply of air having a predeterm ned pressure, a main
val ve 425 t hat sel ectivel y supplies and exhausts air to and from
the drivingunit 400 accordingto anoperationof theinitiation
val ve 420, a control val ve 430 t hat adj usts t he exhaustiontine
of air exhausted fromthe mai n val ve 425, and a rapi d exhausti on
val ve 440 that is connected to the main valve 425 and rapidly
exhausts air filled in the driving unit 400.

The pneumatic deviceillustratedin FIG 2is providedwth
a rapi d exhausti on val ve 440 bet ween t he nai n val ve 425 and t he
driving unit 400. That is, by using the rapid exhaustion val ve
440, a hi gh responsi veness can be obt ai ned by reci procatingthe
driving unit 400 nore rapidly.

In the description of the pneumatic device illustrated in
FI G 2, arepeateddescriptionof theabove-nenti oned enbodi nent
will be omitted and only a difference will be descri bed.

The rapi d exhausti on val ve 440 i s provi ded bet ween t he nai n

val ve 425 and the driving unit 400. Further, the control valve

16
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430 i s branched froma | ocati on between the nmai n val ve 425 and
the rapi d exhausti on val ve 440, and check val ves are provi ded
at aninlet sideandanoutlet sideof air intherapidexhaustion
val ve 440. This structure includes exhaust ports at an inlet
side and an outlet side to all ownore pronpt exhaustion of the
driving unit 400, and i ncreases the reci procation speed of the
driving unit 400.

FIG 3isapneumaticcircuit diagramillustrati ngapneunmatic
device for power line-laying robots according to a third
enbodi nent of the present invention.

Meanwhi |l e, the pneunmatic device according to the third
enbodi nent of thepresent i nventionillustratedinFI G 3includes
an initiation valve 420 that initiates supply of air having a
predeterm ned pressure, a main valve 425 that selectively
suppl i es and exhausts air to and fromthe mai n val ve 425, atinme
del ay val ve 460 t hat del ays t he ai r exhaust ed f romt he mai n val ve
425 for a predetermned tine periodto control an operation of
the main valve 425, and a driving unit 400 that reciprocates
according to an operation of the main valve 425.

The initiation val ve 420 of the pneumati c devi ce accordi ng
to the third enbodinent of the present invention uses a
3-port/2-way val ve, and a | ever is provi ded on one side of the
initiation valve 420 and a spring that returns the initiation
val ve 420 is provided on an opposite side thereof.

Meanwhi | e, of course, theinitiation valve 420 is provi ded

17



10

15

20

25

with an air supply unit (not illustrated) that supplies air of
a predeterm ned pressure.

Further, the mai n val ve 425 uses a 5-port/2-way val ve, and
apilot valve (not illustrated) that returns the main val ve 425
i's provi ded on one side of the nmai n val ve 425. The pil ot val ve
noves the main valve 425 to the original position.

Further, the mai n val ve 425 i s provi ded w t h an exhaust fl ow
amount control val ve 421 for adjusting the speed of the driving
uni t 400whent hedrivingunit 400i snovedf orwards andrearwar ds.
The exhaust f| owanmount control val ve421al |l ows t heair exhaust ed
through a port to be slowy exhausted, and make the novenent
speed of the driving unit 400 nore sl ower.

The tinme delay valve 460 is branched fromthe main val ve
425 to operate t he mai n val ve 425 after | apse of a predet erm ned
time period, and includes a control valve 461 that controls a
fl owanount of air andadirectioncontrol val ve 465t hat oper at es
t he mai n val ve 425 under the control of the control val ve 461.

The control val ve 461 of the tine del ay val ve 460 i ncl udes
a check val ve 462 i n whi ch a passage thereof is interrupted by
the air exhausted fromthe main valve 425, and a fl ow anount
control valve 463 that is connected to the check val ve 462 in
parallel to operate the direction control val ve 465. Further,
the control valve 461 nmay include an air tank 464 that stores
a predeterm ned anmount of air.

Further, the direction control val ve 465 i s operated by t he

18
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control val ve 461, and the control val ve 461 i s provi ded on one
side and a spring that returns the direction control val ve 465
i's provided on an opposite side.

Further, an air tank 464 is provi ded between the contro
val ve 461 and the direction control val ve 465. The air tank 464
i s adapt ed t o del ay an oper ati on of t he mai nval ve 425, and stores
a predeterm ned anount of air.

As illustrated in FIGS. 1to 3, acoupling rel ati onship of
t he pneumati c devi ce for power |line-layingrobots accordingto
t he enbodi nents of the present invention will be described in
detail.

The pneumati c device according to the first enbodi nent of
the present inventionis providedwithaninitiation valve 420
t hrough which air of a predeterm ned pressure supplied froman
air supply unit passes. A lever mani pulated such that air is
supplied to the initiation valve 420 is installed on one side
of the initiation valve 420, and a spring that returns the
initiation valve 420 is installed on an opposite side.

Further, a main valve 425 that supplies the air supplied
fromthe initiation valve 420 to the driving unit 400. The
initiationval ve 420 uses a 3-port/2-way val ve and t he mai nval ve
425 uses a 5-port/2-way val ve. In addition, a pilot val ve t hat
returns the main val ve 425 i s provi ded on an opposite side of
the main val ve 425.

A control valve 430 that is branched fromthe main val ve

19
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425 to control an operation of the main valve 425 is provided
bet ween t he mai n val ve 425 and t he dri vi ng unit 400. The control
valve430isprovidedwithafirst control val ve431that controls
a flow anount of air, and a second control valve 435 that is
operated by the first control valve 431

The first control val ve 431 i ncl udes a check val ve 432 t hat
controls a flowof air supplied fromthe main val ve 425 and a
fl ow anount control valve 433. The check val ve 432 passes air
at al owpressure, andthe fl owanmount control val ve 433 control s
aflowof air. Accordingly, the first control val ve 431 del ays
an operation of the second control valve 435. This structure
is provided to obtain a maxi mum stroke | ength as the driving
unit 400 reciprocates.

Furt her, thesecondcontrol val ve435i sa3-port/2-wayval ve,
and t he second control val ve 435i s operated by thefirst control
val ve 431 and a pilot valve is provided on an opposite side of
t he second control val ve 435.

Meanwhi | e, because theinitiationvalve 420, the mainval ve
425, and t he control val ve 430 of t he pneunati c devi ce accordi ng
to t he second enbodi nent of the present invention are the sane
as those of the first enbodi nent of the present invention, a
description thereof will be omtted and the rapid exhaustion
val ve 440 will be descri bed.

The rapi d exhausti onval ve 440 i s install edbetweenthe nain

val ve 425 and the drivingunit 400. I nthe rapidexhaustionval ve
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440, exhaust ports are provided at an inlet side and an outl et
sideof airtoallowtheairinthedrivingunit 400t o be exhausted
nore pronptly.

Further, in the pneumatic device according to the third
enbodi nent of the present invention, the initiation valve 420
i s provided such that air fromthe air supply unit is supplied,
and a | ever that operates theinitiationvalve420isinstalled
ononesideof theinitiationvalve 420 and aspringthat returns
the initiation valve 420 is installed on an opposite side.

Further, the main val ve 425 uses a 5-port/2-way val ve, and
exhaust fl owanount control val ves 421 areprovidedinrespective
ports. Because t he exhaust fl owanount control val ves 421 adj ust
t he anount of air exhausted fromthe ports to slowy exhaust
the air, the stroke distance of the driving unit 400 can be
maxi mal | y secured.

Further, the tine delay val ve 460 i s branched between t he
mai n val ve 425 and the driving unit 400 to del ay an operation
of the direction control valve 465. To achieve this, the tine
del ay val ve 460 includes a control valve 461 and a direction
control val ve 465.

The control val ve 461 i ncl udes acheck val ve and afl owanount
control valve 463 that adjust the flowof air, and an air tank
464 t hat stores a predeterm ned anount of air i s provi ded bet ween
the control valve 461 and the direction control valve 465.

Further, thedirectioncontrol val ve 465 uses a 3-port/ 2-way
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val ve, and the control valve 461 is provided on one side and
aspringthat returnsthedirectioncontrol valve465isinstalled
on an opposite side.

Next, a nethod of operating power Iline-laying robots
according to the enbodi nents of the present invention will be
described with reference to FIGS. 4 and 5.

FIG 4isafront viewillustrating a pneunatic device for
power |ine-laying robots according to the first to third
enbodi nent s of t he present i nvention, and FIG 5i s aperspective
viewillustratingapneunaticdevicefor power |line-Iayingrobots
according to the first to third enbodi nents of the present
i nvention.

FIGS. 4 and 5 illustrate a pneunatic device for power
| i ne-1aying robots according to the present invention, and in
t he pneumati cdevi ce, thedrivingunit 400i sreci procal | ycoupl ed
to one side thereof, a finger valve 402 that opens and cl oses
a valve is nounted to a | ocation adjacent to the driving unit
400, and the control valve 430 is nounted to an opposite side.

Further, a 3-port/2-way valve that istheinitiationvalve
420 i s fixed, the 5-port/2-way val ve that i s the mai n val ve 425
is fixed, and a plurality of manifolds that are exhaust ports
of the exhaustion valve 420 or the main valve 425 are forned.

That is, air having a predetern ned pressure is introduced
intotheinitiationvalve 420 t hrough the fi nger val ve 402, and

t he mai n val ve 425 operated by t he control val ve 430 i s di sposed
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adj acent to the driving unit 400.

AsillustratedinFIG 1, inthe pneumati c devi ce for power
line-laying robots according to the present invention, the
initiation valve 420 is noved to the right side of FIG 1 by
a l ever on one side, and accordingly, the air of the air supply
unit is suppliedto the driving unit 400 t hrough t he mai n val ve
425.

Accordingly, thedrivingunit 400is novedtotheright side
of the drawing, that is, is noved forwards. As the driving unit
400 i s noved, the air inthe interior of the driving unit 400
isintroducedintothe control val ve 430, and t he second contr ol
valve 435 is operated via the first control valve 431 of the
control val ve 430.

The second control valve 435 is noved to the right side of
the drawi ng by a pneumati c pressure to push the nmai n val ve 425
totheright sideof thedraw ng. Accordi ngly, theair that passed
through the initiation valve 420 is supplied to the main val ve
425tonovethedrivingunit 400totheright sideof thedraw ng,
that is, rearwards

Meanwhi | e, the fl ow anmount control val ve 36 of the second
control val ve 435 slowly exhausts the air that passed t hrough
the first control valve 431.

In this way, the air supplied to the initiation valve 420
is supplied to the driving unit 400 via the main valve 425 to

nove the driving unit 400 forwards, and the air exhausted from
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the driving unit 400 operates the second control valve 435 via
the first control valve 431 of the control valve 430.

Further, the flow anount control valve 436 of the second
control val ve435exhauststheair suppliedfromthefirst control
val ve 431 to i ncrease the responsi veness of the reciprocation
of the driving unit 400.

According to an experinmental result of 10 tinmes of
reci procations, it can be seen that the driving unit 400 of the
pneumati c devi ce consunes 14. 5seconds sothat it responds faster
than an existing power |ine-|aying robots.

Meanwhi | e, because the control val ve 430 operates the main
val ve 425 viathe first control val ve 431 and t he second cont r ol
val ve 435, it can secur e a maxi numstroke | engt h even at a maxi num
| oad of the driving unit 400.

AsillustratedinFIG 2, inthe pneumati c devi ce for power
|l ine-laying robots according to the present invention, the
initiation valve 420 is noved to the right side of FIG 2 by
a l ever on one side, and accordingly, the air of the air supply
unit isintroduced andis suppliedtotherapidexhaustionvalve
440 through the main val ve 425.

The air that passed t hrough the rapi d exhaustion val ve 440
is supplied to the driving unit 400 to nove the driving unit
400 to the left side of the drawing, that is, forwards.

Further, as the driving unit 400 is noved forwards, the air

in the driving unit 400 is supplied to the control val ve 430
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t hrough t he rapi d exhausti on val ve 440. The first control val ve
431 of thecontrol val ve 430 adj ust st he anount of air and suppl i es
the air to the second control valve 435.

Accordingly, the second control valve 435 is noved to the
ri ght side of the drawi ng, and t he second control val ve 435 noves
the mai nval ve 425totheright sideof the draw ng. Accordingly,
inthe main val ve 425, the air supplied through the initiation
val ve 420 is supplied to the rapid exhaustion val ve 440, and
the air that passed through the rapid exhaustion valve 440 is
supplied to the driving unit 400 to nove the driving unit 400
to the right side of the drawing, that is, rearwards.

I nthe pneunati c devi ce accordingtothe present i nventi on,
theair suppliedtothedrivingunit 400 by the rapi d exhausti on
val ve 440 i s exhausted through the rapid exhaustion val ve 440
tofurther i ncrease the responsi veness of the driving unit 400.

Because t he rapi d exhaustionvalve 440isinstalledinthis
way, a tinme period consuned for the 10 tines reciprocation of
the driving unit 400 is shortened to 12 seconds.

AsillustratedinFIG 3, inthe pneumati c devi ce for power
i ne-1aying robots according to the present invention, the air
t hat passed throughthe initiationvalve 420is suppliedtothe
driving unit 400 through the main val ve 425, and the driving
unit 400i snovedtothel eft sideof thedraw ng, that is, forwards
by the supplied air.

Then, air is suppliedto the tine del ay val ve 460 branched
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bet ween t he mai n val ve 425 and t he driving unit 400. Meanwhi l e,
asthedrivingunit 400is noved forwards, the air on an opposite
side thereof is exhausted by the exhaust flow anount control
val ve 421

Further, the air supplied to the time delay valve 460 is
stored in an air tank 464 via the check val ve 462 and the fl ow
amount control valve 463 of the control valve 461, and if air
isfullyfilledintheair tank 464, the direction control val ve
465 is pushed to the right side of the draw ng.

Accordingly, the control val ve 465 pushes the main val ve
425 to the right side of the drawi ng, and the air that passed
through the initiation valve 420 is supplied to the main val ve
425. The air that passed t hrough the main val ve 425 i s supplied
tothe driving unit 400, and accordingly, the driving unit 400
I's noved to the right side of the drawing, that is, rearwards.

In this way, the exhaust flow amount control valve 421
install edinthemai nval ve 425 pronpt |y exhauststheair supplied
tothe driving unit 400 to i ncrease the responsi veness of the
driving unit 400.

As illustrated in FIGS. 6 to 10, the pneumatic device for
power |ine-laying robots according to the fourth and fifth
enbodi nent s of the present i nventionw || be describedin detai
with reference to the acconpanyi ng draw ngs.

FIG 6 is a |longitudinal sectional viewof a main part of

a pneumatic device for power |ine-laying robots according to
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afourthenbodi nent of the present i nventi onbeforethepneumatic
device is operated, and FIG 7 is alongitudinal sectional view
of amai npart of apneumati c devi ce for power |ine-1layingrobots
accordingto afourth enbodi ment of the present invention after
the pneunatic device is operated.

The pneumat i c devi ce f or power |ine-I|aying robots accordi ng
to the fourth enbodi nent of the present disclosure includes a
gripping unit 300 that grips a power |ine 150, a driving unit
400 t hat reci procates the gri pping unit 300, and a control unit
500 that controls an operation of the driving unit 400.

The driving unit 400 is adapted to reci procate the gripping
unit 300 forwards and rearwards, and in the fourth enbodi nent
of the present invention, the driving unit 400 may preferably
use a rod-less unidirectional pneumatic cylinder.

The driving unit 400 includes a casing 471 having a
predeterm ned | ength, a front finishing block 472 fi xed to one
end of the casing 471, an extendabl e tube 473 fl exi bl y nount ed
to the interior of the casing 471, a feeding head 474 noved
accordingtothe flexi bl e operation of the extendabl e tube 473,
arear finishingblock475fixedto an opposite endof the casing
471, a feeding guide 476 that gui des novenent of the feeding
head 474, and a return spring 477 that returns the feedi ng head
474.

The casi ng 471 supports conponents, and functions to gui de

forward and rearward feedi ng of the gripping unit 300. A guide
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groove 471a for connecti on and gui de of feedi ng of the gri pping
unit 300 is formed at an upper end of the casing 471.

The front finishing block 472 is inserted into the front
side (the left side of FIGS. 6 and 7) of the interior of the
casing 471 and cl oses afront part of the casing 471. Apneumati c
passage 472b connected to the extendabl e tube 473 i s provided
on one side of the front finishing block 472.

The ext endabl e tube 473 i s adapted to feed t he feedi ng head
474 rearwards, andisinstalledonthefront sideof theinterior
of thecasi ng471. Thefeedinghead474isinstalledintheinterior
of the casing 471 to be noved forwards and rearwards, and is
connected to an end of the extendabl e tube 473.

| f t heext endabl et ube473i sextendedbyapneunati cpressure
t he feedi ng head 474 may be fed to the rear side (the right side
of FIGS. 6 and 7). The rear finishing block 475isinsertedinto
the rear side of the interior of the casing 471 and cl oses t he
rear part of the casing 471.

The feedi nggui de 4761 s adapt edt ogui de forwardandr earwar d
feedi ng of the feeding head 474, and is installed on one side
of the rear finishing block 475. The feeding guide 476 has a
rod shape or a pi pe shape, and passes t hrough a central portion
of the feeding head 474.

The return spring 477 i s adapted to nove the feedi ng head
474 and the gripping unit 300 connected thereto forwards, and

isinstalled between the feeing head 474 and t he rear fini shing
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bl ock 475.

The gripping unit 300 is adaptedto grip the power |ine 150
and feed the gripped power |ine 150 rearwards, and includes a
gri pping ring 421 and a connection hi nge 422. The gri pping ring
421 has a dianmeter | arger than that of the power Iine 150 t hat
will be |aid.

The connection hinge 422 is provided at a | ower end of the
gripping ring 421 and rotatably supports the grippingring 421
forwards and rearwards. The connecti on hi nge 422 i s connect ed
to an upper end of the feedi ng head 474 of the driving unit 400.

FIG 8 is a block diagramillustrating a control unit of
t he pneunmati c devi ce for power |ine-Ilayingrobots accordingto
the fourth enbodi nent of the present invention.

The control unit 500 i ncludes a pneunmatic actuator 481, a
controller 482, a rearward novenent detecting switch 483, a
forward novenent det ecting switch 484, an operati ng switch 485,
and an energency stop switch 486.

The pneumati c actuator 481 is connectedto the driving unit
400, and supplies a pneunatic pressure to the driving unit 400
according to a control signal of the controller 482. The
controll er 482 control s an operation of the pneumati c actuator
610 according to various switch input signals.

The rearward novenent detecting switch 483 is adapted to
det ect a maxi mumrearward novenent of the gripping unit 300 and

stop anoperationof the pneumati c actuator 481, andisinstalled
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on the rear side (the right side of FIGS. 6 and 7) of the upper
side of the casing 471 of the driving unit 400.

Thef orwardnovenent detecti ngswitch484i s adaptedtodet ect
a maxi mum novenent of the gripping unit 300 and operate the
pneunmati c actuat or 481 again, andisinstalledonthefront side
(the left side of FIGS. 6 and 7) of the upper side of the casing
471 of the driving unit 400.

The operatingswitch485isprovidedfor aninitial operation
and stop, and the energency stop switch 486 is provided for an
energency stop of operation when an unpredicted energent
situation occurs in the operation process.

The rearward novenent detecting switch 483, the forward
novenent detecting switch 484, the operating swtch 485, and
t he energency stop switch 486 are connected to the controller
482, and transmt switch signals to the controller 482.

In the pneumatic device for power Iline-laying robots
according to the fourth enbodi nent of the present invention,
if a pneumatic pressure i s suppliedto the extendabl e tube 473
of the driving unit 400, the feedi ng head 474 and t he gri ppi ng
uni t 300 connected thereto are noved rearwards. Intherearward
novenent process of the gripping unit 300, the power |ine 150
gri pped by the gripping unit 300 i s noved rearwards together
with the gripping unit 300.

That is, in the rearward novenent process of the gripping

unit 300, the gripping unit 300 is rotated to the rear side of
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the gripping ring 421 about the connection hinge 422, and
accordingly, the power line 150 is gripped by the grippingring
421 whil e a vertical di stance between an i nner upper end of the
gripping ring 421 and an i nner |l ower end of the gripping ring
421 is reduced.

The gri pping unit 300 and t he power |i ne 150 are noved unti |
the rearward novenent detecting swtch 483 is operated after
the grippingunit 300 is installed on an upper rear side of the
casing 471. If the rearward novenent detecting swtch 483 is
operatedbythegrippi ngunit 300, thepneumati c pressuresupplied
to the extendabl e tube 473 of the driving unit 400 i s rel eased
by the control unit 500.

| f thepneumatic pressureof thedrivingunit 400i srel eased,
t he f eedi ng head 474 and t he gri ppi ng unit 300 ar e noved f or war ds
by a resilient force of the return spring 477 that has been
conpressed to the rear side of the feeding head 474.

As the gripping state of the grippingring 421 and t he power
linel50isrel eased, onlythegrippingunit 300is noved f orwards
while the power line 150 is not noved forwards.

That is, the gripping unit 300 noved forwards is rotated
tothe front side of the grippingring 421 about the connecti on
hi nge 422, and accordingly, the gripped state of the gripping
ring 421 and the power line 150 is released while a verti cal
di stance between an i nner upper end and an i nner | ower end of

the gripping ring 421 is enl arged again.
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I n the process of noving forwards, if the forward novenent
detecting switch 484 installed on the upper front side of the
casing 471 is operated, a pneumatic pressure i s supplied again
totherod-lessunidirectional cylinder that isthedrivingunit
400 by the control unit 500 so that the gripping unit 300 and
the power line 150 are noved rearwards.

Inthis way, inthe pneumatic device for power |line-I|aying
robot saccordi ngtothefourthenbodi nent of t hepresent i nventi on,
as a pneumatic pressureis suppliedtothedrivingunit 400 that
is arod-less unidirectional cylinder, the gripping unit 300
and t he power |ine 150 are repeatedly noved rearwards and noved
forwards by the rel easi ng of the pneunatic pressure to nove t he
power |ine 150 rearwards.

FIG 9 is a flowhart of the pneumatic device for power
i ne-1aying robots according to the fourth enbodi nent of the
present invention.

A nethod for controlling a pneunatic device for power
| i ne-1aying robots according to the fourth enbodi nent of the
present di sclosure includes: a step of determ ni ng whet her the
operating swtch 485 is operated, by the controll er 482; a step
of supplying a pneunatic pressure to the driving unit 400 t hat
i sarod-1essunidirectional pneunaticcylinder withanoperation
of the pneumatic actuator 481 by an operation signal of the
controller 482 if the operating switch 485is an on state after

the determ nation; a step of noving the gripping unit 300 and
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t he power |ine 150 rearwards by suppl yi ng a pneumati c pressure;
a step of determ ni ng whet her the rearward novenent detecting
switch483isoperated, bythecontroller 482; astep of rel easing
t he pneumati c pressure of the driving unit 400 t hr ough st op of
t he operati on of the pneurmati c act uat or 481 by an operati on st op
signal of thecontroller 482 if the rearward novenent detecting
swtch 483 is an on state after the determnation; a step of
nmovi ng t he gri ppi ng unit 300 f orwar ds by rel easi ngthe pneumatic
pressure; and a step of determ ni ng whet her t he f orwar d novenent
detecting switch 484 is operated, by the controller 482.

In the nethod for controlling a pneumati c device for power
| i ne-1ayi ngrobot saccordi ngtothefour enbodi ment of t he present
invention, if the forward novenent detecting switch 484 is an
on state after the determnation in the step of determning
whet her t he forward novenent detecting switch 484 i s oper at ed,
by the controll er 482, a pneumatic pressure is supplied to the
driving unit 400 t hrough an operati on of the pneunati c act uat or
481 by an operation signal of the controller 532.

Further, in the nethod for controlling a pneumati c device
for power |ine-layingrobots accordingtothe enbodi nent of the
present invention, if the operating switch 485 is switched off
or the enmergency stop switch 486 is switched onin the control
steps, the functions of all control conponents, includingthe
pneunmati c actuator 481, are stopped by the controller 482.

FIG 10 is a block diagramillustrating a control unit of
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a pneumatic device for power |ine-laying robots according to
a fifth enbodi nent of the present invention.

In the power |ine-laying robot according to the fifth
enbodi nent of the present inventionillustratedinFIG 10, the
control unit 500incl udes a pneumati c actuator 481, acontroller
482, an operating switch 485, an energency stop switch 486, and
a tinmer 638.

In the pneumatic device for power line-laying robots
accordingtothe fifth enbodi nent of the present invention, the
control unit 500 control s rearward novenent of the gri ppingunit
300 and the power line 150 and forward return of the gripping
unit 300 by operating the pneumatic actuator 481 for a preset
timeperiodthroughthecontroller 482andthetimer 630 connect ed
t hereto.

In the a pneumatic device for power |ine-laying robots
according to the fifth enbodi nent of the present invention, if
t he pneumati c pressure suppliedto the rod-Iess unidirectional
pneunmati c cylinder is rel eased, the gripping unit 300 returns
to the front side through the return spring 477.

As illustrated in FIG 11, the driving unit 400 of the
pneumati c devi ce for power |ine-layingrobots accordingto the
si xth enbodi nent of the present invention uses any one of a
hydraulic cylinder, a pneumatic cylinder, and an electric
actuator, and includes acontrol unit 500 that reciprocatesthe

drivingunit 400for | ayi ngpower |i nes at apreset peri od. Doubl e
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acting types are preferred for the hydraulic cylinder and the
pneumati c cylinder, but single actingtypes may be used. Inthe
el ectricactuator, areci procati onnmechani smsuchasaball screw,
alink, a cam or the Iike is conbined with a servo notor or
alinear notor. In addition, known reciprocation devices such
as an engi ne type nay be used.

Then, it ispreferablethat thecontrol unit 500reciprocates
the drivingunit 400 at an arbitrary operation period, in which
a val ve having a fl ow anmount control and a time del ay function
isinterposedinahydraulic/pneumatictype. FIG 1l exenplifies
a pneumatic control unit 500, the control unit 500 operates a
pneunati c cyl i nder of thedrivingunit 400throughtheinitiation
val ve 420, the mai n val ve 425, a control val ve 415, or the like.
Inparticular, thepneumati ccontrol unit 500i spreferredbecause
It does not require synchronization by an electrical control
and is not influenced by an external environnent.

In nore detail, if theinitiation valve 420 is opened, air
is supplied to the pneumatic cylinder via the main val ve 425
so that the gripping unit 300 is noved forwards and the air is
transferred to the control valve 415 and stands by until the
pressure of the air reaches a predeterm ned pressure to operate
t he mai n val ve 425 and cause a r ear war d novenent of t he pneunatic
cylinder. Inthis way, thetimng (period) of theinstantaneous
operation of the main valve 425 and the gripping unit 300 is

determ ned by a fl ow amount control and a tinme delay function
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by the control valve 415. As illustrated in FIG 11, when a
plurality of power |line-Ilaying robots are disposed, they may
not be synchronized. That is, if an overload is generated in
one pneunat i c devi ce for power Iine-layingrobotsduetoatimng
di screpancy, the pneumatic device returns while not being
operat ed by afl owanount control andatinme del ay of air residing
inthecontrol unit 500, andis operatedwhenit is automatically
synchroni zedw t hapneumati c devi cef or power | i ne-1 ayi ngrobots
that is adjacent in the follow ng period and i s operated when
t he added force is maxi mal. O course, when an overl oad i s not
generated, it nay be operated when the pneumati c devices are
not synchroni zed.

As illustrated in FIGS. 12 and 13, the control unit 500
according to the seventh enbodi nent of the present invention
controls the gripping unit 300 and the driving unit 400 wth
unit controllers510andacentral control |l er 520, respecti vel y.
The unit controllers 510 are installed in preset areas of the
cable tray (not illustrated), and the central controller 520
i sconnectedtothepluralityof unit controllers5l0at | ocations
where the unit controllers 510 may be easily mani pul ated. The
process | ogic according to the present invention disperses a
| oadtothepluralityof unit controllers510toi nproveoperation
speed and reliability, and when an abnornmal situation occurs,
the process logic mnimzes a danger burden. The central

controll er 520 has a function of processing informati on of an
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external device in addition to a function of nanaging the
di spersed unit controllers 510. Awreless controller may be
I nt erposed between the unit controllers 510 and the central
control |l er 520.

Accordingtothe seventhof the present i nvention, .theunit
controllers 510 of the control unit 500 allowthe plurality of
gripping units 300 di sposed inthe allocated areas of the cable
tray and the driving unit 400 to be synchroni zed wi t h each ot her
topul | thepower | i nel50. Thetrayisclassifiedintoahorizonta
tray area, avertical tray area, and a corner tray area, sothat
the gripping unit 300 and the driving unit 400 are installed
intheareasandtheunit controll ers510nmay beconnectedt hereto
Accordingly, the power |line 150 pull and nove the horizontal
part, the vertical part, and the corner part of the cable tray
at the sane speed as the set |oad.

According to the detailed configuration of the present
i nvention, the central controller 520 of the control unit 500
cal cul at es and di spl ays arrangenent | ocati ons of the gri pping
unit 300 and the driving unit 400 on the cable tray. The central
controll er 520 may cal cul ate arrangenents of the grippi ng unit
300, the driving unit 400, and the unit controllers 510 by
utilizing coordinate information of the cable tray. The
calculationresult is displayed on a display to hel p a m ni nal

nunber of operators performa process pronptly and accurately.
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[CLAI VS]
[Aaim1]

Apneumat i c devi cefor power | i ne-1ayi ngrobots, conpri sing:

acontrol unit that reci procates a power |ine-Iayingrobot,

wherein the control unit conprises:

an initiation valve that initiates supply of air having a
predet erm ned pressure;

a mai n val ve that sel ectively supplies and exhausts air to
and froma pneumatic cylinder according to an operation of the
initiation valve;

a control val ve that adjusts the exhaustiontine of the air
exhausted fromthe main valve to control an operation of the
mai n val ve; and

a pneunatic cylinder that reciprocates according to the
operation of the main valve.

[C ai m 2]

The pneumati c devi ce of claiml, wherein the control val ve
conpri ses:

a first control valve that controls a flow anount of the
air exhausted fromthe main val ve; and

a second control valve that controls a fl ow anount of the
air exhausted fromthe first control valve.

[C ai m 3]
The pneunmati c device of claim2, whereinthe first contro

val ve conpri ses:
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a check val ve that i nterrupts a passage by t he ai r exhaust ed
fromthe main val ve; and
a fl ow anmount control valve that is connected to the check
valveinparall el and passestheair tothe secondcontrol val ve
[Cl aim 4]
The pneumati c devi ce of claim2, wherei nthe second control
valve is operated by the first control valve, and
the second control valve conprises a fl ow anbunt contro
val ve that controls a fl owanount of the air exhausted through
an exhaust port.
[Cl ai m 5]
The pneumatic device of claim1l, further conprising:
a rapi d exhausti onval vethat i s connectedtothe nainvalve
and rapi dly exhausts the air filled in the pneumatic cylinder.
[C ai m 6]
The pneumati c devi ce of claimb5, wherein the control val ve
conpri ses:
a first control valve that controls a fl ow amount of the
air exhausted fromthe main val ve; and
a second control valve that controls a fl ow anount of the
air exhausted fromthe first control valve.
[ aim 7]
The pneurmatic device of claim6, the first control valve
conpri ses:

a check val ve that i nterrupts a passage by t he ai r exhaust ed
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fromthe main val ve; and

a fl owanmount control valve that is connected to the check

valveinparallel and passestheair tothe secondcontrol val ve.
[Cl ai m 8]

The pneumati c devi ce of clai m6, whereinthe second control
valve is operated by the first control valve, and

the second control valve conprises a fl ow anbunt contr ol
val ve that controls a fl owanount of the air exhausted through
an exhaust port.

[Cl ai m 9]

The pneumatic device of claim1l, further conprising:

a tinme delay valve that del ays the air exhausted fromthe
mai nval vefor apredeterm nedtineperiodtocontrol anoperation
of the main val ve.

[C ai m 10]

The pneunmatic device of claim9, wherein the main valve
conpri ses:

an exhaust flow anount control val ve that adjusts exhaust
fl owanounts of the air suppliedtothe port and an exhaust port.

[ aim11]

The pneunati c devi ce of cl ai m9, whereinthetine del ay val ve
control s a fl owanmount of the air exhausted fromthe mai n val ve,
and conprises a direction control val ve that operates the main
valve with the control valve.

[Aaim12]
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The pneumati ¢ devi ce of claimll, whereinthe control val ve
conpri ses:

a check val ve that i nterrupts a passage by t he ai r exhaust ed
fromthe main val ve;

a fl ow anmount control valve that is connected to t he check
valveinparallel topasstheair tothedirectioncontrol val ve;
and

an air tank i n which a predeterm ned of air exhausted from
the fl ow anbunt control valve is stored.

[Cl ai m 13]

The pneumatic device of claim1l, further conprising:

a gripping unit that is connected to the driving unit to
grip and reci procate a power |ine; and

a control unit that controls an operation of the driving
unit,

wherein the driving unit conprises:

a casing that guides forward and rearward feedi ng of the
gri pping unit;

afront finishing block that is insertedinto a front side
of theinterior of thecasingtocloseafront sideof the casing;

anextendabl etubeinstall edonthefront sideof theinterior
of the casing to feed a feedi ng head rearwards;

afeedingheadthat isinstalledintheinterior of thecasing
to be noved forwards and rearwards and i s connected to a rear

side of the extendabl e tube;
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arear finishing block that isinsertedintothe rear side
of theinterior of thecasingtoclosetherear sideof thecasing;

a feeding guide that isinstalled onthe front side of the
rear finishing block to guide forward and rearward feedi ng of
t he feedi ng head; and

areturnspring that isinstalled between the feedi ng head
and the rear finishing block to nove the feeding head and t he
gri pping unit connected thereto forwards.

[Cl ai m 14]

The pneumati c device of claim 13, wherein a guide groove
for connecti onand gui de of feedi ngof thegrippingunitisformnmed
at an upper end of the casing.

[C ai m 15]

The pneunati ¢ devi ce of cl ai m13, wher ei napneumati c passage
connected to t he extendabl e tube i s provi ded on one si de of the
front finishing bl ock.

[A ai m 16]

The pneumati c devi ce of clai m13, whereinthe feedi ng gui de
has a rod shape or a pi pe shape, and passes through a central
portion of the feeding head.

[Claim17]

The pneumati c devi ce of clai m13, wherein the gripping unit
conpri ses:

agrippingringthat has a diameter |arger than that of the

power |ine; and
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a connection hinge that is provided at a | ower end of the
gripping ring to rotatably support the gripping ring forwards
and rearwar ds.

[Cl ai m 18]

The pneumati c devi ce of claim13, wherein the control unit
conpri ses:

a pneumatic actuator that is connected to the driving unit
to supply a pneunatic pressure to the driving unit according
to a control signal of a controller

a controller that controls an operation of the pneunatic
actuator according to various switch input signals;

a rearward novenent detecting switchthat detects a nmaxi num
rearward novenent of the gripping unit to stop an operation of
t he pneunatic actuator;

a forward novenent detecting swtch that detects a nmaxi num
forward novenent of the gripping unit to operate the pneunatic
act uat or agai n;

an operating switch that is connected to the controller to
transmts aninitial operation signal and a stop signal to the
controller; and

an energency stopswitchthat i s connectedtothecontroller
to transmt an emergency stop signal to the controller

[Cl ai m 19]
The pneumatic device of claim 18, wherein the rearward

novenent detecting switch and the forward novenent detecting
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switch are installed on an upper rear side and an upper front
side of the driving unit, respectively.
[C ai m 20]

The pneumati c devi ce of claim13, wherein the control unit
conpri ses:

a pneumatic actuator that is connected to the driving unit
to supply a pneunatic pressure to the driving unit according
to a control signal of a controller

a controller that controls an operation of the pneumatic
actuator according to various switch input signals;

an operating switch that is connected to the controller to
transmts aninitial operation signal and a stop signal to the
controller;

an energency stopswitchthat i s connectedtothecontroller
to transmt an emergency stop signal to the controller; and

atinmer that is connected to the controller to operate the
pneunmati c actuator for a preset tine period.

[Cl ai m 21]

The pneumati c devi ce of claim13, wherein the driving unit
uses at | east one of a hydraulic cylinder, apneumatic cylinder,
and an electric actuator, and the control wunit perforns
reci procations for laying power lines at a preset period.

[Cl ai m 22]
The pneumati c devi ce of claim21, wherein the control unit

generates a power |line laying force at an arbitrary operation
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periodinwhichavalveof aflowanount control and atinme del ay
functionis interposedinthe case of a hydraulic or pneunmatic
type.

[Cl ai m 23]

The pneumatic device of claim1l, further conprising:

a plurality of gripping units disposed on the cable tray
at a predeterm ned interval,

wherein a driving unit that pulls the power Iine with the
reci procation of the actuator to be synchronized with the
plurality of gripping units installed on the cable tray, and
a control unit that controls the gripping unit with unit
controllers and a central controller, respectively.

[C ai m 24]

The pneumati c devi ce of claim23, wherein the driving unit
adj usts an operation timng between actuators with the sw tch,
the control valve, and the tinme delay val ve.

[Cl ai m 25]

The pneumati c devi ce of cl ai m23, whereintheunit controll ers
of the control unit synchronizes the gripping units disposed
in allocated areas of the cable tray and the driving unit to
pul | the power Iine.

[Cl ai m 26]

The pneunatic device of claim 23, wherein the centra

controller of the control wunit calculates and displays

arrangenent | ocations of the gripping units installed on the
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cable tray and the driving unit.
[C aim27]

A nmethod for controlling a pneunatic device for power
line-laying robots, in which a control wunit conprising a
controller, to which switch signals of a forward novenent
detecting switch, a rearward novenent detecting switch, an
operating swtch, and an energency stop switch are i nput, and
a pneumatic actuator noves a power line rearwards through a
driving unit and a gri ppi ng unit connected thereto, the nmethod
conprising the steps of:

determ ni ng whet her the operating switch is operated, by
the controller;

suppl ying a pneumatic pressure tothe driving unit with an
operation of the pneunatic actuator by an operation signal of
the controller if the operating swwtchis anon state after the
det erm nati on;

nmoving the gripping unit and the power |ine rearwards by
suppl ying a pneunati c pressure;

det er m ni ng whet her t he rearward novenent detecting swtch
is operated, by the controller;

rel easi ngthe pneumati c pressure of thedrivingunit through
stop of the operation of the pneumati c actuat or by an operation
stop signal of thecontroller if therearward novenent detecting
switch is an on state after the determ nation;

nmovi ngthe gri ppingunit forwards by rel easi ngthe pneumatic
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det erm ni ng whet her the forward novenent detecting swtch

is operated, by the controller.
[Cl ai m 28]

The nmethod of claim 26, wherein if the forward novenent
detecting switch is in an on state after the determ nati on of
t he step of determ ni ng whet her the forward novenent detecting
swtch is operated, a pneunmatic pressure is supplied to the
driving unit with an operation of the pneumati c actuator by an
operation signal of the controller.

[Cl ai m 29]

The net hod of clai m26, whereinif the operating switchis
switched of f or the energency stop switchis switched oninthe
control steps, thefunctionsof all control conponents, i ncl udi ng

the pneumatic actuator, are stopped by the controller.
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